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Fujitsu's MOS Memory Products 

Introduction 

DRAMs 

Fujitsu manufactures a wide range of Integrated circuits 
that Includes linear products,microprocessors, 
telecommunications circuits, ASICs, high-speed ECl 
logic, power components' (consisting of both discrete 
transistors and transistor arrays) , and both static and 
dynamic memories. ' 

The MOS memory product line offers devices for use in 
a wide range of applications. These memories are 
manufactured to meet the high standard of quality and 
reliability that is found in ali Fujitsu products. 

Fujitsu manufactures a complete family of leading 
technology dynamic random access memories for the 
data processing, telecom, and industrial markets; This 
family consists of the highest density devices currently 
available with a broad selection of organizations, access 
modes, and packages. ' 

MOS Application-Specific Memories 

MOS RAM Modules 

. Our application-specific memories inclu'de a CMOS 
dual-port RAM that. has two separate I/O ports, a CMOS 
cache buffer RAM that offers a two-byte width data path, 
and.a CMOS TAG RAM that enhances memory 
performance of cache-based systems. 

Fujitsu manufacturers a complete family ~f reli~ble CMOS 
dynamic and static RAM memory modules for those 
applications requiring high density and large memory 
storage capability. Fujitsu's family of memory modules 
are pin compatible with Jedec standards. 

High-speed CMOS SRAMs 

Fujitsu's high-speed CMOS static RAMs offer the 
advantages of low power dissipation, low cost, and high 
performance. Features includes TTL compatibility and a 
separate chip select pin that simplifies multi package 
systems design. 
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Fujitsu's MOS Memory Products· (Continued) 

0-4 

Application-Specific Static Memories 

To. address the sYstem needs. of cache memory chips, 
Fujitsu's appliQatiol')-specific memory line includes both 
cache TAG. RAM and !Jigh-speed static RAM, as well as 
port· RAMS for ii'l,ultiprocessor systems. Additionally, 
FujitsuwUl be offering contrql.chips for memory trans.fers 
between CPU, main, and cache memories. 

LOw-P()wer,5::I\IIOS$RAMs .. 

CMOS Erasable PROMs 

CMOS One-Time PROMs 

. rtieselow-powerstatic randdm access memories are 
IdeaHysuited for use in microprocessor systems and 
other applications where fast access time and ease of 
use are required. The memories utilize asynchronous 
circuitry and may be maintained in any state for an 
indefinite period of time. 

J;ujitsucurrently. offers 64K <Iensity EPROMs in NMOS 
technology to allow our customers with NMOS designs 
the time to change over to the .newer CMOS technology. 

This family includes densities from 64K to 1 Mbit and is 
, suited for applications with extremely low power 
consumption. The line is available in standard CERDIPs 
ahd slJrfa:~e mountpaQkages with windows. New product 
development is expanding'the offering to higher densities 
and to speeds under 100 ns. 

These products· have theprdgramming features of the 
EPROMS but are much ,more cost effective since they 

.. are not reprogrammsble and come in plastic packages. 
All devices are a~lat>le;,instandard DIPs and several are 
offered in flat packages and leaded chip carriers. 



Fujitsu's MOS Memory Products (Continued) 

CMOS EEPROMs 

NMOS Non-Volatile RAMs 

CMOS Mask ROMs 

These user-programmable, electrically erasable products 
are used for systems that require in-system 
reprogrammability. Such applications include digital 
instrumentation, industrial controls, and systems such as 
point-of-:sale terminals. The features include latched 
addresses, self-timed write cycles, and write-protect 
circuitry. 

Fujitsu's NMOS non-volatile RAMs combine a high-speed 
static RAM with an EEPROM to provide read and write , 
capability together with non-volatile storage. These RAMs 
are used in systems that require volatile memory that 
can be change at fast microprocessor speed. The 
features include an unlimited recall endurance and a 
10-year data retention store. 

These factory-programmed devices are available In 
densities from 25BK to 4BMbits and are ideal for 
problem-free designs in high-volume production. These' 
products are not reprogram mabie and come in .plalltiC 
packages. New product development will increase the' 
density offering to BMbits and beyond. ' 
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l1li 
-------------Section 1 

NMOS DRAMs 

Maximum 
Access Package Sealing 

Page Device Tlme(ns) Capacity Options Method 

1-3 MBB1256-10 100 262144 bits 16-pln Plastic DIP Plastic 
MBB125B-12 120 (262144w x lb) 16-pln Ceramic DIP Metal 
MBB1256-15 150 16-pln Ceramic DIP CERDIP 

16-pln Plastic ZIP Plastic 
lB-pad Plastic LCC Plastic 
lB-pad Ceramic LCC Frlt Glass 

1-25 MBB1256-60 80 262144 bits 16-pln Plastic DIP Plastic 
(262144w x lb) 16-pln Ceramic DIP Metal 

16-pln Plastic ZIP Plastic 
lB-pad Plastic LCC Plastlo 

1-45 MB81257-10 100 262144 bits 16-pln Plastlo DIP Plastlo 
MBB1257-12 120 (262144w x lb) lB-pln Ceramic DIP Metal 
MBB1257-15 150 16-pln Ceramic DIP CERDIP 

16-pln Plastlo ZIP Plastlo 
lB-pad Plastlo LCC Plastlo 
lB-pad Ceramic LCC Frlt Glass 

1-69 MBB1257-BO BO 262144 bits 16-pln Plastlo DIP Plastic 
(262144w x lb) 16-pln Ceramlo DIP Metal 

16-pln Plastlo ZIP Plastlo 
18-pad Plastlo LCC Plastlo 

1-93 MBB1464-10 100 262144 bits 18-pln Plastlo DIP Plastlo 
MBB1464-12 120 (65536w x 4b) 18-pln Ceramic DIP Metal 
MB81464-15 150 18-pad Plastlo LCC Plastlo 

20-pln Plastlo ZIP Plastlo 
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262,144-BIT DYNAMIC RANDOM ACCESS MEMORY 

The Fujitsu MB 81256 is a fully decoded, dynamic NMOS random access 
memory organized as 262,144 one-bit words. The design is optimized for high· 
speed, high performance applications such as mainframe memory, buffer 
memory, peripheral storage and environments where low power dissipation and 
compact layout is required. 

Multiplexed row and column address inputs permits the MB 81256 to be 
housed in a standard 16 pin DIP/ZIP and 18 pad LCC. Pin·out conform to the 
JEDEC approved pin out. Additionally, the MB 81256 offers new functional 
enhancements that make it more versatile than previous dynamic RAMs. 
"cp;g·before·RAS" refresh provides an on-chip refresh capability_ The 
M,881256 also features "page mode" which allows high speed random access 
to up to 512 bits within a same row. 

The MB 81256 is fabricated using silicon gate NMOS and Fujitsu's advanced 
Triple-Layer Polysilicon process. This process, coupled with single-transistor 
memory storage cells, permits maximum circuit density and minimal chip size. 
Dynamic circuitry is employed in the design, including the sense amplifiers. 

Clock timing requirements are noncritical, and power ,supply torelance is very 
wide. All inputs are TTL compatible. 

• 262,144 x 1 RAM, 16 pin DIP and .CAS-before-RAS, RAS-only, 
ZIP/18 pad LCC ' Hidden refresh capability, 

• Silicon-gate, Triple Poly NMOS, .' High speed Read-while-Writecycle 
single transistor cell • tAR, tweR, tOH R, tRWO, are 

• Row access time, eliminated 
100 ns max_ (MB 81256-10) • Output unlatched at cycle end 
120 ns max. (MB 81256-12) allows two-dimensional chip select 
150 ns max. (MB 81256-15) • Common I/O capability using 

• Cycle time, Early Write operation ' 
200. ns min. (MB 81256-10) • On-chip latches for Addresses and, 
220 ns min. (MB B1256-12) Data-in' 
260 ns min. (MB 81256-15) • Standard 16-pin Ceramic (Seam Weld) 

• Page cycle time, DIP (Suffix: -C) 
100 ns max. (MB 81256-10) Standard 16-pin Ceramic (Cerdip) 
120 ns max. (MB 81256-12) DIP (Suffix: -Z) 
145 ns max. (MB 81256-15) Standard 16-pin Plastic 

• Single +5V Supply, ±10% tolerance DIP (Suffix: -PI 
• Low power, Standard 18-pad Ceramic 

385 mW max. (MB 81256-10) LCC (Suffix: -TV) 
358 mW max. (MB 81256-12) Standard 18-pin plastic 
314 mW max. (MB 81256-15) LCC (Suffix: -PV) 

25 mW max. (standby) Standard 16-pin Plastic 
• 256 refresh cycles every 4ms ZIP (Suffix. -PSZ) 

ABSOLUTE MAXIMUM RATINGS (See NOTE) 
Rating Symbol Value Unit 

Voltage on any pin relative to vss V IN, VOUT -1 to +7 V 
Voltage on Vee supply relative to Vss Vee -1 to +7 V 

Ceramic 
TSTG 

-55 to +150 ·c Storage temperature 
Plastic -55 to +125 

Power dissipation Po 1.0 W 
Short circuit output current 50 mA 

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 

MB81256-1O 
MB 81256-12 
MB 81256-15 

December 1985 
Edition 4.1 

PLASTIC PACKAGE 
DIP·1IP-M03 

PLASTIC PACKAGE 
LeC·1IP-M02 

PLASTIC ,PACKAGE 
ZIP-18P-MOl 

OIP-16C-A03: See Page 17 
OIP-I8C-A04: See Page 18 
OIP-I8C-C04: See Page 19 
LCC-18C-~04: See Page 24 

PIN ASSIGNMENT 

AS 

D'N 

WE 

A, 

Vee 

AS 

Vss 

A3 

A4 

A. 

A, 

OIN I Vss CAS 

~~i~}l~t1.?J 

[(6 COUT 
. ~§ Al. 

TOP .vIEW LJ4 'Ne 
:13 A3 

~j A4 

j-"-"""."--" 
181911011" 

A1 \ A7A6 
Vee 

Pin assignn;oent for ZIP: See Page 2,1 

This device contains circui~ry tq' protect the 
inputs against damage due to high static volt
ages or electric fields. However, it is advised 
that "9rmal precautions be taken to avoid 
application of any voltage higher than maxi
mum rated voltages to this high impedance 
circuit. 
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"MI;81256.JO 
MB 81256~12 

, MB 81256 .. 15 

RAS--~~----------~ 

As 

, Parameter 

Fig. 1- MB 81256 BLOCK DIAGRAM 

a: 
UJ 
o o 
u 
UJ 
o 
;: 
o 
a: 

COLUMN ;', 
DECODER 

26.2.144 BIT 
STORAGE CELL 

Symbol Typ 

DATA 
IN' ---D1N 

BUFF, 

DOVT 

-Vee 

Max Unit 

7, pF 

10 ' ;, pF 

7 pF 
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RECOMMENDED OPERATING CONDITIONS 
(Referenced to Vss) 

Parameter Symbol Min Typ Max 

Vcc 4.5 5.0 5.5 
. Supply Voltage 

Vss 0 0 0 

Input High Voltage, all inputs V IH 2.4 6.5 
'., 

Input Low Voltage, all inputs VIL -2.0 0.8 

DC CHARACTERISTICS 
(Recommended operatirtg conditions unless otherwise noted.) 

Parameter Symbol 

OPERATING CURRENT' MB 81256·10 

Average Power SupplyCLirrent MB 81256·12 ' icc1 
(RAS, CAS cycling; tAc ; .Mi!l.) 

MB 81256·15' 

STANDBY CURRENT 
Standby Power Supply Current Icc2 
(RAS, CAS;V IH ) 

REFRESH CURRENT , ... MB81256·10 

Average Power Supply Current MB,81256'12 ICC3 
(RAS cycling, CAS; V IH ; t RC ; Min.) 

MB81256·15 

PAGE MODE CURRENT' 
MB 81256·10 

Average Power Supply Current MIf.B1256:12 ICC4, 
(RAS = V IL , CAS cycling; tpc'; Min.) M~S1256·15 

REFRESH CURRENT 2' 'rvtB81256·10 

Average Power Supply Current MB 81256·12 Icc5 
(CAS·before.RAS; t RC ; Min.) 

MB 81256-15 

INPUT LEAKAGE CURRENT any input (VIN ; OV to 
5.5V, Vcc ; 5.5V, Vss ; OV, all other pins not under test; OV) II(L) 

OUTPUT LEAKAGE CURRENT (Data is disabled, 
IO(L) VOUT ; OV to 5.5V) 

OUTPUT LEVEL Output Low Voltage (lOL; 4.2 mAl VOL 

OUTPUT LEVEL Output high Voltage (lOH; -5.0 mAIo V OH· .'. 

Min 

-10 

-10 

2.4 

MB 81256-10 1IIIIIIIIIImlllillmilimilmilmllllllllllili 

MB 81256-12 FUJITSU 
MB 81256-15 IIIIIIIIIII~IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 

Unit Operating 
Temperature 

V 

V 

V O°C to +70°C 

V 

Value 
Unit 

Typ . . Mal( . ; : .... 
70:. 

65 ·mA 

57 

4.5 .. mA 

60 

55 mA 

50 

35 

, 30 mA 

::. 25 

"" 6S. 

!l0 rnA ... 
, 55 ., 

10 J1A 

10 J1A 

0.4 V 

. . 
V . 

NOTE " Icc is depended on output loading and cycle rates. Specified values are obtained with the output open. 1-5 
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l!~m~m~II!~il!~I. 1t\8d.~56-10 
FQJ.-r.tiU·, M881256-12 
M~I.~~II~. .81256-15 

AC CHARACTERISTICS 
(Recommended operating conditions unless otherwise noted.) .1iI 

" 

Parameter ... MB 81256-10 
Symbol 

Min Max 

Time between Refresh " tREF 4 

Random Read/Write Cycle Time t RC 200 '.: 

Read-Write Cycle Time t RWC 200 

,Access Time from RAS 1111 tRAC 100 

Access Time from.CAS 1111 t CAC 50 

Output Buffer Tu~n off Delay tOFF 0 25 

Transition Time tT 3 50 

RAS Precharge Time tRP 85 

RAS Pulse Width t RAS 105 100000 

RAS Hold Time tRSH 55 
. 
: CAS PuisI' Width tCAS 55 100000 

CAS Hold Time tCSH 105 

RASto:CAS Delay Ti,:"e ,II .tRCO 20 50 

CAS to RAS Set Up Time tCRS 10 

Row Address Set UpTime tASR 0 
Row Address Hold Ti!l'le tR";'H 10 

Column Address Set Up Time tASC 0 

Column Address Hold Time tCAH 15 

Read Command SetUp Time tRCS 0 

Read Command Hold Time Referenced II t RCH 0 
to CAS I·: . 

Read Command Hold Time Referenced 
II tRRH ,20 

to RAS 

Write Command Set Up Time III twcs " O. 

Write Command plJlse Width twp 15 

Write Command Hold Time t WCH 15 
, Write Command to RAS Lead Time t RWL 35 

Write Commandt? C.AS.Lead Time tCWL 35 

Data In Set Up Time tos 0 

nata. In Hold Time' tOH 15 

GAS, to WE pel~y III t cwo 15 

Refresh Set Up Time for CAS Referenced 
tFCS 20 

toRAS (CAS-before-RAS cycle) 

Refieshl-iold Time for CAS Referenced to RAS 
tFcH 20 

(CAS·bef'ore-RAS 'cycle) 
... . , 

MB 81256-12 MB.!l1256·15 
Unit 

Min Max Min Max .... 

4 4 m$ 

220; 260 ns 

220 260 ns 

120 150 ns 

60 75 ns 

0 25 0 30 ns 

3 50 3 50 ns 

90 100 ns 

120 1000p0 150 1Qoooo ns 

60 ,75 ns . 

60 100000 75 100000 ns 

120 150 ns 

22 60 25 76 ns 

10 10 'ns 

0 0 ns 

12 15 ns 

0 0 ns 

20 25 . ; ns 

0 0 ns 

0 0 !"IS 

20 20 ns 

0 0 ns 

20 25 os 

20 25 ns 

40 45 ns 

.40 45 ,ns 

0 0 ns 

20 25 ns 

20 25 'ns 
.. 

20 20 ns 

25 ", 30 ns· 



AC CHARACTERISTICS 
i Recommended operating conditions unless otherwise noted.) 

Parameter ... Symbol 

CAS Precharge Time (CAS·before·RAS cycle) t CPR 

RAS Precharge to CAS Active Time t RPC (Refresh cycles) 

, Page Mode Read/Write Cycle Time tpc 

Page Mode Read-Write Cycle'Time tpRwC 

Page Mode CAS Precharge Time tcp 

Refresh Counter Test Cycle Time m t RTC 

Refresh Counter Test RAS Pulse Width m t TRAs 

Refresh Counter Test CAS Precharge Time ID tCPT 

Notes: 

D An initial pause of 200 JlS is required after power-up. 
And then sever,al, cycle (to which any 8 cycle to per· 
form refresh are adequate) are required before, proper 
devi,ce operation is achieved .. 
If internal refresh counter is to be effective, a mini
mum of 8 CAS before RAS refresh cycles are required. 

I AC characteristics assume tT = 5 ns. 

II V1H (min) and V1L (max) are refrence levels for mea
suring timing of ,input signals. Also,transition times 
are measured between V1H (min) and V1L (max.). 

I Assumes that tRCO ~ tRCO (max,) .If tRco is greater 
than the maximum recommended value shown in this 
table, t RAC will increase by, the amount that tRCO 
exceeds the value shown. 

II Assumes that tRCO ~ tRCO (max.). 

II Measured with a load equivalent to 2 TTL loads and 
100 pF. ' , 

MB 81256-10 
MB 81256-12 
MB 81256-15 

1111111111111111111111111111111111111111111111111111 

FUJITSU 
1111111111111111111111111111111111111111111111111111 

MB B1256·10 MB 81256·12 MB 81256·15 
Unit 

Min Max Min Max Min Max 

20 25 30 ns 

20 20 20 ns 

100 120 145 ns 

100 120 145 ns 

40 50 60 ns 

330 375 430 ns 

230 10000 265 10000 320 10000 ns 

50 60 70 ns 

I Operation within the tRCO (max) limit insures that 
tRAC (max) can be met. tRCO (max) is specified as a 
reference point only; if tRCO is greater than the 
specified tRcO (max) limit, then access time is con· 
trolled exclusively by t CAC ' 

, m tRCO (min) = tRAH (min) + 2tT (tT = 9ns) + t ASC 
(min). 

.• Either tRRH or .tRCH must ,be satisfied for a read cycle. 

II twcs and tcwo are not restrictive operating para
meters. They are included in the data sheet as elec· 
'trical characteristics only. If twcs ~ twcs (min), 
the cycle is an early write cycle and the data out pin 
will remain open circuit (high impedance) throughout 
entire cycle. 
'If tcwo ~ t cwo (min) the cycle is a read-write cycle 
and data out will contain data read from the selected 
cell. If neither of the above sets of conditions is satis
fied the condition of the'data out is indeterminate'; 

II Test mode cycle only. 
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1IIIIIIIIIIIIIIIIIIIIIIImmliffilOOllillmi MB ·81256 .. 10 
FUJITSU. MB 81256-12 

1IIIIIIIIIIIIIIIIIIIIIIIIImIIMI~lml~1111 MB 81256-15 

RAS 
V'H-

V'L-

CAS 
V'H-
V'L -

V'H-
ADDRESSES 

V'L-

WE V'H-
V'L -

DOUT 
VOL 

. { 

Read Cy~le 

HIGH-Z 

III Don't C.",· 

Write Cycle (Early Write) 

DOUT 
VOH " ___ ---' _______ --.,-HIGH_Z ________ __._--__._-

VOL- III Don't Care 

1·8 



ADDRESSES ~:~-=- f;7l~~~r 

WE 
VIH-
VIL-

DOUT 
VOH-
VOL-

DIN 
VIH-
VIL-

RAS 
VIH-
VIL-

CAS 
VIH-
VIL-

tAS 

ADDRESSES VVIH
IL -

DOUT 

Read-Write/Read-Modify-Write Cycle 

Page Mode Re·ad Cycle 

il.-. l--tRC~ tRCH r-

MB 81256-10 1IIIIIIIIIIIIIIIIImllllllllllllllllllllllllllllili 

MB 81256-12 FUJITSU 
MB 81256-15 1111111111111111111111111111111111111111111111111111 

,. Don't Care 

• Don't Care 

rf&I"valid Data 
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D 
1IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIllllllllillmi MB 81256-10 
FUJITSU MB 81256-12 . 

1111111111111111111111111111111111111111111111111 MB 81256-15 

ADDRESSES 

Page Mode Write Cycle 

VOH-_________ '--_____ HIGH_Z ____________ _ 

VOL 

Elm Don't Care 

Page Mode Read-Write Cycle 

DOUT 
vow 
V OL-

DIN 
V IH-

V IL-

• Don't Care 

1-10 



ADDRESSES 
(Ao to A71 

RAS-only Refresh cycle . 

NOTE: WE, DIN = Don't care, As = V IH or VIL 

MB 81256-10 1111111111111111111111111111111111111111111111111 

MB 81256-12 FUJITSU 
MB 81256-15 1IIIIIIIIIIIIIIIIIIIIIIIIIIIImllllllllllllllili 

DOUT ~~f-I-:=====i-------.HIGH-Z-------~ 
VOL~ ______ j[" 

RAS 
VIH-

VIL-

CAS 
VIH-
VIL-

DOUT 

CAS-before-RAS Refresh Cycle 

NOTE: Address, WE, DIN = Don't care 

tOFF 

• Don't ear. 

• Don'teare 

1-11 



II 
Ilmmmlllillmimmllllilimoolmllool MS,,81256-.10 
FU.JITSU MS"81256.;.12 

1IIIIIIIIIIIIIIIImlmllllmllllllllmlml!l~ ~'··.1256-15 

Hidden Refre~ Cycljl. 

RAS 
V'H----.L I----'RA"---I "'----,. f----'R''"----1 
V 1L-

", 

_ "'"'~,W6'JR~~): 

- V,H-••••• pr:---,t_j •••• WE (Read·Write) 
V1L":" 

.Don·1Car~ 

~-before-RAS Refresh Counter Test Cycle 

• Don'tear. 

1,-12 



DESCRIPTION 
Simple Timing Requirement 
The MB 81256 has improved circuitry 
that eases timing requirements for high 
speed access operations. The MB 81256 
can operate under the condition of 
tRco (maid = tCAC thus providing 
optimal timing for address multiplexing. 
In addition, the MB 81256 has the 
minimal hold time of Address (tCAH), 
WE'(tWCH) and DIN (tOH)' The 
MB81256 provides higher through· 
put' in inter·leaved memory system 
applications. Fujitsu has made timing 
requirements that are referenced to 
RAS "nonrestrictive and deleted them 
from the data sheet, these include tAR, 
tWCR, tOHR and tRWO' As' a result, 
the hold times of the Column Address, 
DIN and WE as well as tcwo (CAS to 
WE Delay) are not ristricted by t RCD ' 

Address Inputs: 
A total of eighteen binary input address 
bits are required to decode any 1 of 
262,144 cell locations within the 
MB 81256. Nine row·address bits are 
established on the input pins (Ao 
to As) and are latched with the Row 
Address Strobe (RAS). Nine column· 
address bits are established on the input 
pins and are latched with the Column 
Address Strobe (CAS). All row ad: 
dresses must be stable on or before the 
falling edge of RAS. CAS is internally 
inhibited (or "gated") by RAS to 
permit triggering of CAS as soon as the 
Row Address Hold Time (tRAH) speci· 
fication has been satisfied and the 
address inputs have been changed from 
row·addresses to column-address. 

Write Enable: 
The read mode or write mode is selected 
with the WE input. A high on WE 
selects read mode; low selects write 
mode. The data input is disable when 
read mode is selected. 

Data input: 
Data is written into the MB 81256 dur
ing a write or read-write cycle. The later 
falling edge of WE or CAS is a strobe for 
the Data In (DIN) register. In a write 
cycle, if WE is brought low before 

CAS, DIN is strobed by CAS, and the 
set-up and hold times are referenced to 
CAS. In a read-write cycle, 'WE can be 
delayed after CAS has been low and 
CASto WE Delay Time (tCWD) has 
been satisfied. Thus D IN is strobed by 
WE, and set-up and hold times are 
referenced to Wi:. 

Data Output: 
The output buffer is three-state TTL 
compatible with a fan-out of two 
standard TTL loads. Data out is the 
same polarity as data-in. The output is 
in a high impedance state until CAS is 
brought low. In a read cycle, or read, 
write cycle, the output is valid after 
tRAC from transition of RAS when 
t RCD (max) is satisfied, or after t CAC 
from transition of CAS when the 
transition occurs after tFU;tL (max). 
Data remain valid until CAS is re
turned to a high level. In a 'write cycle 
the identical sequence occurs,' but data 
is not valid. 

Fast Read-While-Write cycle 
The MB 81256 has a fast read while 
write cycle which is achieved by precise 
control of the three-state output buffer 
as well as by the' simplified timings 
described in the previous "section. 
The output buffer is controlled by the 
state of WE when CAS goes low. When 
WE is low during CAS transition to low, 
the MB 81256 goes into the early write 
mode in which the output floats and the 
'common I/O bus can be used on the 
system level'. , Whereas, when WE goes 
low' after tcwo following CAS transi
tion to low, the MB 81256 goes into the 
delayed write mode. The, output -then 
contains the data from the cell selected 
and the data from DIN is written into 
the cell selected. Therefore, a very fast 
read write cycle (tRWC = tRC) is 
possible with the MB 81256. 

Page Mode: 
Page-mode operation permits strobing 
the row-address into the M B 81256 
while maintaining RAS at a lowthrough
out all successive memory operations 
in which the row-address doesn't chan
ge. Thus the power dissipated by the 

MB 81256-10 1111111111111111111111111111111111111111111111111 

MB 81256-12 FUJITSU 
MB 81256-15 1111111111111111111111111111111111111111111111111 

falling edge of RAS is saved. Access and 
cycle, times are decreased because the 
time normally required to strobe a new 
row address is eliminated. 

Refresh: 
Refresh of the dynamic memory cells is 
accomplished by performing a memory 
cycle at each of the 256 row-addresses 
(Ao to A7) at least every 4ms. The 
M B 81256 offers the following 3 types 
of refresh. 

RAS-only Refresh; 
RAS-only refresh avoids any output 
during refresh. beCau~' the ,"output 
buffer is in the high impedance state 
unless CAS is brought low. 
Strobing each of 256 row-addresses 
(Ao to A7) with RAS will cause all bits 
in each row to be refreshed. Further 
RAS-only refresh results in a substantial 
reduction in power dissipation. During 
RAS-only refresh cycle, either V IH or ' 
V IL is permitted to As. 

CAS-before-RAS Refresh; 
CAS-before-RAS refreshing available on 
the MB 81256 offers an alternate 
refresh method_ If CAS is held "low" 
for the specified period (tFCS) before 
RAS goes to "low" ,'on-oh ip refresh 
control clock generators and the refresh 
address counter are enabled, and an 
internal' refresh operation takes place. 
After the refresh operation is perform
ed, the refresh address counter is 
automatically incremented in prepara
tion for the next CAS-before-RAS 
refresh operation. 

Hidden Refresh; 
A hidden refresh cycle may takes place 
while maintaining the latest valid data 
at the output by extending CAS active 
time. 
For the MB 81256 a hidden refresh is 
a CAS-before-RAS refresh cycle. The 
internal refresh address counters, pro: 
vide the refresh addresses, as ina normal 
CAS-before-RAS refresh cycle. 

CAS-before-AM Refresh Counter Test 
Cycle: ' 
A special timing sequence using CAS-

1-13 
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before.~ counter testcycle provides 
a cc;mvenient 'method.' of verifying" die. 
fu~ctionality ofthci CAS·before.RA$ 
refresh activated circuitry. 
After the CAS·belor· 'RAS refresh opera· 
tion, if CAS goes to high and then 
goes to low again while RAS is helc;llow, 
the read ,and. write oPerations are 
el'1ablec;l. '. '. ..' 
This is .shown in th,e.~.before~.~ 
cQuntertest cycle tirning di~ram. 
ArnemQry~ell address (cQnsisting pf a, 
row adctress' (9 bits) and column addrJ!ss, 
(9 bits) to be accessed can be defined 
as follows: 

• A: ROWAPO ~ESS ,,... Bits Ao t'1 A7 

are defined by the refresh counter .. 
The bit As is set high internally .. 

*A COLUMN ADORESS-AII'thebits 
Ao to As, are defined by latc;lling 
levels on Ao to As at the s~cond 
falling edge'pf CAS. , .. 

'Suggested CAS·before·RAS Counter 
Test Procedure 
The timing as shown in the CAS·before· 
RAS Counter Test cycles is used 'for 
the following operations: ' 

(1) Initialize the internal refresh ad· 
dress counter by using 'eight CAS~ 
before'RAS refresh' cycles . 

(2) lh toughout the tast, use the same 

column address, and, keep RAf!' 
high. . , ... ' , . . ' 

(3) Write "low" to. all 256 row, ad· 
dress on'the same (ialumnaddress 

, I:!y lising normalea~(y;"'rite cycles~' 
(4) Reaei' "low" written in step 3) and 

check,. and sirnultaneou,sly write 
"high"'to the same address by using' 
internal refresll counter test read· 
wdte cycles. This step is rep~ated 
256 times, With the add,resse,s being 
generated by internal" refnish ad· 
d'ress couiit~r. ,', .. 

(6) Read "h\gh" written in step 4) and, 
check by' usil)g normal read cycle, 
for ii:1I 2~6 Ip~atio'fls. ' 

(6) Comple'ment the test. pattern and 
,repeat step 3);'4).and 5). 

Hidden Refresh CYcle RAS,only Refresh Cycle Page Mode Cycle 

RAS ~ r~ 
CAS I. V-"\..... -f ~ 

I' 
" r-

, i 

;( 160 

.E 120 
tJ 

.2 
80 

40 

" .. A 
) ',K ,:,. 

A ' . 

" \ \ \ I,;" 
; 

\ JI' \' ~ 'I\i.. ~ kl ,J V\..I " AI 

~ V \. ~ I\J V \.. II N rv, I~ J '- " \. bI l) ~ _ ........ l-
" ,~ , 

50ns/Division 
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TYPICAL CHARACTERISTICS CURVES 

Fig. 3 - NORMALIZED ACCESS TIME 
vs SUPPLY VOLTAGE 
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Fig.5 - OpERATING CURRENT 
vs"CYCLE RATE 
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Fig. 7 - OPERATING CURRENT 
vsAMBIENT TEMPERATURE 

BO 

1 Vc~=5.5J 
I- 70 t--tRc=200ns·-+---+--+---I 
Z 
w 
~ 601---+-~-1---+-+---+ 
::> 
(J 

~ 501---+-~-1---+-+---+ 
j: 

~ 40~-+-~-~-+-+-~ 
w 
~ 

2~~20~~0--~20~~4~0~6~0-.-±BO~1~00 
T A. AMBIENT TEMPERATURE ('CI 

MB 81256-10 1111111111111111111111111111111111111111111111111111 

MB.81256-12 FUJITSU 
MB 81256-15 1IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIilllllllllllili 

Fig. 4 - NORMALIZED ACCESS TIME 
VI AMBIENT TEMPERAUTRE 

w 
:;; 

j: 1.2 

m 
(J 

~ 1. 1 

e 
~ 1.0 
:J « 
~ 0.9 
o z 
U O.B 
« 
If 

VC6=5.0J 

'/ 
./ V 

V 

-20 0 20 40 60 BO 100 

:( 
..s 
I-
Z w 
C[ 
C[ 
::> 
(J 

(!1 
z 
j: 
« 
C[ 
w 
a.. 
o· 
U 

2 

:( 
.§ 
I
Z 
w 
C[ 
C[ 
::> 
(J 

>
'" e 
z 

~ 
N 
u 

2 

BO 

70 

60 

50 

40 

30 

20 

5 

4 

3 

2 

1 

T A. AMBIENT TEMPERA"TURE ('CI 

Fig. ~ - OPERATII\lG CURRENT 
.. VI SUPPLY VOLTAGE 

T)26'C I 
r--tRc=200ns 

~ 

/' 
.;' 

Lc 

/' "" 

4.0 5.0 6.0 
Vcc. SUPPLY VOLTAGE (VI 

Fig.8..,. STANDBY CURRENT 
vs SUPPLY VOLTAGE 

T)25'C 

4.0 5 .. 0 " 6.0 
Vec. SUPPLY VOLTAGE (VI 

1-;15 



• 
;~ 
'~, 

Ilmll""rullllllllllllllllllllll"m"""K MB 81256-10 
PUJITSU: MB 81256-12 

11111111111111111111111111111111111111100111111 MB 81256-'15 

Fig. 9 -STANDBY CURRENT 
VI AMBIENT' TEMPERATU~E 

;{ 
.§. vcl=5.5J 

6 
I-
Z 
w 
a: 4 
a: 
::J 
u 
> 
'" 0 

r--.;. 
7'1--r--

3 

z « 2 
I-

'" N 
(J 1 

.2 

~. 0 .20 40 60 80 100 .. rA. AMBIEN,1JEMPERATURE (oC) 

, Fig. 11 - REFR.i:SH CURR.ENT 1 
its SUPPL V VOLTAGE 

80 0< 

1 T 1~50c 1 

70 ~ A --+-,.---'+--'-1-.,.-1 
;::: tRc"'200ns .. 
z 
~ 60~1·-,~--~-+---+---~-4 
a: 
::J 
U ~~-+~~~~-+~~~ ili . i __ V 
~. 40 i __ ~~ , 

ll!' ~ 
cr. 30r--+--~~~-+--+-~ 

.2 
20~~~~~~-L~~~ 

.-; 4,0 5.0:", 6.0 
Vcc. SUPPLY VOLTAGE (V) 

Fig. 13 - PAG.E MODE CURRENT 

;{ 
.§.' 

60 

~, .~ 
w 
a: 40 

a 
~' 30 
o 
:ii 
w· 20 
Cl' « 
0.., 

l10 

, 0 

.. VI SUPPLY VOLTAGE 

'tpJl00J 
I--TA"'25°C 

~ ~ --I.--- I 
i;" 

4.0 5.0 ' .... 6.0 
Vcc'. ~UPPLY VOLTAGE (V) 

;{ 
.§. 
~ 

I-
Z 
w 
a: 
a: 
::J. 
u 
J: 

'" w 
a: 
LL 
W 
a: 
,;,' 
u 

.2 

;{ 
.§. 
I-
Z 
w 
a: 
a: 
::I 
u 
w 
0 
0 
:;; 
w 
Cl « a.. 
i 
u 
.2 

;{ 
.§. 

'" I-
z· w 
a: 
a: 
::J 
u 
J: 

'" w 
It 
II. 
W 
a: 
.n 
u 

.2 

60 

~ 

40 

30 

20 

10 

0 

Fill. 10 - REFRESH CURflENT 1 
vsCYCLE RATE 

VJ5.5J 
~TA=25°C . .~ 

/ 
V L 

,,/ .. :> 

,,'/ 

234 5 
litRC. CYCLE RATE (MHz) 

. i=ig. 12 -.P.AGE MODE CURRENT 
'ysCYCLERATE 

". 

60 

50 

40 

30 

20 

10 

0 

,_ J 
. Vcc-5.5V 

~TA"'25°C I:: 

"""'--

V V 

,/' v 

2 4.· 6 8. 10 
l/tpCI CY<::LE RAT,E'(MHzl 

Fig" 14 _ REFRESH. CURRENT 2 
vs Cycll: RA T1: 

60 

~ycb=5.5J 
TA=25~C 

/ 
i V 

/' 
V 

,'" ; 

50 

40 

30 

20 

10 

0 
·1 2 3 4 .5 
HiRc• CYCLE, RATE (MHz) 



80 
:( 
.§ 
N 70 
.... z 
w 60 a: 
a: 
:l 
U 
:t: 

50 

'" w 
a: 40 LL 
W 
a: 
,;, 30 u 
2 

20 

Fig. 15 - REFRESH CURRENT 2 
vs SUPPLY VOLTAGE 

T)250C I 
r-tRe=200ns 

~ 

V i-"" 

./ 

.. V 

~O ~O ao 
Vee. SUPPL Y VOLTAGE (VI 

Fig. 17 - ADDRESS AND DATA INPUT 
VOLTAGE vs AMBIENT TEMPERATURE 

« 3.0 .... 
« 
o 
o 
~~ 
'" W 2.0 "'(!l w« 
~~ 
00 
«> 
';'5 1.0 
>a. 
o~ 
z « 
I 

:> 

Veb=5.0J 

V1H(Min.1 

VIL(Max.1 

-20 0 20 40 60 80 100 
TA• AMBIENT TEMPERATURE (oCI 

Fig. 19 - RAS. CAS AND. WE INPUT 
VOLTAGE vs AMBIENT TEMPERATURE 
3.0 

I~ 
o 
~~ 

I~ ~ 2.0 
u« 

I (/)-~ «0 
cc> 
.:. .... 

:> a: 1.0 
Oz z-« 
I 

:> 

veeL5.0V 

V1H Min.! 

V1L(Max.! 

-20 0 20 40 60 80 100 
TA• AMBIENT TEMPERATURE (oCI 

MB 81256-10 1111111111111111111111111111111111111111111111111111 

MB 81256-12 FUJITSU 
MB 81256-15 1111111111111111111111111111111111111111111111111111 

Fig. 16 - ADDRESS AND DATA INPUT 
VOLTAGE vsSUPPLY VOLTAGE 

« 3.0 

~ 
o 
~-
«~ 
'" w 2.0 "'(!l w« 
a: .... 
0-' 
00 
«> 
~~ 1.0 
>a. 
o~ 
z 
« 
I 

:> 

T)25°C 

~ 
... .... --~ ~(Max.1 

4.0 5.0 6.0 
Vee. SUPPLY VOLTAGE (VI 

Fig. 18 - RAS. CAS AND WE INPUT 
VOL TAGE vs SUPPLY VOLTAGE 

I~ 
0 z-
«~ 

I'" W «(!l u« 
I"'· .... «-' 
ccO .> 

oJ .... 

:>a: 
Oz z-« 
I 
:> 

~ ..s 
w 
~ 
i= 
'" '" W 
U 
U 
« 
0 « 
oc 

<i 

3.0 

2.0 

1.0 

o 

TA=125oC 

VIH(~in.! --
.1---I 

VIL(Max.! 

4.0 5.0 6.0 
Vee. SUPPLY VOLTAGE (VI 

Fig. 20 - ACCESS TIME vs LOAD 
CAPACITANCE 

20 
~VJ=4.5J 

TA=25°C 

15 

10 

5 

0 

-5 

I-- I--~I--' --
100 200 300 400 500 

CL• LOAD CAPACITANCE (pFI 

1·17 

o 



D 
1llllmlllmllllllllllll~1111111II1II111111111 MB81256-10 
FUJITSU MB 8125~J2' 

1lllmllllllllllllll~llllllllllllmmllllllli MB 8125~15 

1-18 

<C 250 
.§ 
I-
~ 200 
a: 
,a: a 150 

~ .. 
~ 100 
::> 
o 
.:. 50 

.2 

Fig. 21 -'OUTPUT CURRENT 
vs OUTPUT VOL" AGE 

TA225°C k::t:~ 
V 

.....- Vcc=4.5V-' 

IL V 

II '''.< 

/' 
I 

I, 2 3 4 5 
VOL. OUTPUT VOLTAGE (VI 

Fig.23'~ CURRENT WAVEFORM 
. DURIN.G POWER up 

:l±lll! -, 

SOIJs/Division 

<C .s -125 

I-

~ -100 
a: 
a: 
::> 
U -75 
I-
::> 
~ -':50 
::> 
o 
J: -25 

.2 

Fig; 22 ~ OUTPUT CURRENT 
vs OUTPUT VO(TAGE 

TA~5°C 
\ 

" " 
'\'cc=5.5V 

'\' ~ 
Jcc74.5V i\\ 

'\ ~ 
o 1 2 3 4 5 

VOH. OUTPUT VOLTAGE (VI 

Fig. 24 2. SUB$TRA TE VOL TAGE 
. DURINGP<;lWEjl. UP 

o 
w 
!;(:; 1 
a:
I-w 

.gj CJ -2 
::>< 
"'~ "0 ::» -3 

:: 

, 
. ....-. 

\+A=25l C 

i\. 
" 

5oIJs/Divisi"on 



PACKAGE DIMENSIONS 
Standard 16·pin Ceramic DIP (Suffix: ·C) 

DIP·16C·A03 

MB 81256-10 1IIIIIIIIIIIIIIIIIImllllllllllllllllllllllilimii 

MB 81256-12 FUJITSU 
MB 81256-15 1IIIIIIIImllllllllllllllllllllllllllllllllll!IIIII 

16·DEAD CERAMIC (METAL SEAL)DUAL IN·L1NE PACKAGE 
(CASE No.: DIP·1&C·A03) 

R.050(1.2 
REF \ 

INDEX ARE \ ~ 
0 

.090(2.29) 

.110(2.79) 

[ ] 
.760(19.30) 
.800(20.32) 

.287t.29) .290(7.37) 

J.59) 

.1 
"[ll=::!==l== 

5j.2oo(5.0B)MAX 

.120(3.05) 

.150(3.81) 

.020(0.51) 

.043(1.10) 

.015(0.38) 

.023(0.58) 

.008(0.20) 

.012(0.30) 

Dimensions in 
inches (millimeters) 

D 



D 
1llllmllllllllmllllllllllllllllmllllllllll~11 MB 81256-10 
FUJITSU MB 81256-12' 

1111111111111111111111111111111111111111111111111111 MB 8l2:56-15 

PACKAGE DIMENSIONS 
Standard 16-pin Ceramic DIP (Suffix: -C) 

DIP-16C-A04 

; . 

R.0~0~~.761""" ~ [: '~ 
INDEX AREA", ' :~ 

l' ",' -. ,,-

1= = 

16~LEAD'SEAI\II WELD DIP PACKAGE 
(CASE No.: DIP-16C·A04) 

c:::::s == = 
.760(19.301 
.800(20.321 

.043(1.09ITYP 

1-20' 

.090(2.291 .020(0.511 

.110(2.791 f---+-----:;;;;;-;-;:~=:---o-_;tt-~ .050(1.271 

.015(0.38) 

.023(0.581 

.20015.,08)MAX 

.120(3.05) 

.1.50(3.8.1) 

Dimensions in 
inches and (millimeters) 



PACKAGE DIMENSIONS 
Standard 16·pin Ceramic DIP (Suffix: ·Z) 

DIP·16C·C04 

16-LEAD CERAMIC (CERDIP) DUAL IN·LINE PACKAGE 
(CASE No. : Dlp·16C·C04) 

I rn 
.284(7.211 .313(7.951 

MB 81256~10 1111111111111111111111111111111111111111111111111111 

MB 81256-12 FUJITSU 
MB 81256-15 1111111111111!!I!I!!!!!!!!!!!!!II!I!!!!II!!!I!!!!!!! 

~~~--"--';-=-::J--r--r-' . 
~.671 .325ru~==-_-+_.L 

. 754(19.151 

.788(20.021 

--j i·050 (1.27)MAX 

.090(2.291 

.110(2.791 .020(0.511 
.050(1.271 

.013(0.331 

.023(0.581 

.200(5.08IMAX 

.120(3.051 

.150(3.81) 

Dimensions in 
jnches (millimeters) 

1-21 
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1111111111111111111111111111111111111111111111111 MB 81256-10 
FUJITSU MB81256-12 

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIMB 81256-15 

PACKAGE DIMENSIONS 
Standard l6-pin Plastic DIP (Sutfix: -PI 

16-LEAD PLASTIC DUAL IN-LINE PACKAGE 
(CASE No.: DIP-16P-M03) 

:~:::l: : :,,: : : 19::: 
.776119.7) 

Standard l8-pin Plastic LCC (Suffix: -PVI 

1-22 

.522 

.532 

ri 
.487112.37) [ 
.493112.52) [ 

r' 
nnn 

0 

l8·LEAD PLASTIC CHIP CARRIER 
(CASE No.: LCC-18P-M02) 

] 

] 

] 

] 

I 

.007(0.18) 
.01010.25) 

.030(0.76) 
TY? 

TY? 

UUU] 
.282(7.16) . 
.288(7.32) 

.020(0.511 
MIN 

.060(1.52) .31718.05) 
.327(8.311 MIN 

.13213.35) 

.14013.55) 

.29017.37) 

.31017.87) 

Dimensions in 
inches (millimeters) 

i I .05011.27) 
TY? 

Dimensions In 

inches (mil!imeters) 



PACKAGE DIMENSIONS 
Stan~ard 16·pin Plastic ZIP (Suffix: .PSZI 

,LEAD 
No.1 

PIN ASSIGNMENT 

ZIP·16P·M01 

16 

16 LEAD PLASTIC ZIG2;AG·IN·LINE PACKAGE 
(CASE No.: ZIP·16P·M011 

.785(19.95) 

.813(20.65) 

V I 
INDEX .250(6.35) cr J6.85) 

, 

.008(0.20) 

. 012(0.30) 

- . 050(1.27) 
TYP 

_1 .. 016(0.40) 
.024(0.60) 

@ D 
D 

D ~nUnOnOnU~ 

, MB 81256-10 Illmllllmllllmlllllm~llllllllllmmllml 
MB 81256-12 FUJITSU 
MB 81256-15 Im~~llm~mllm~lllllllllmmlllm~1111 

, 

.104(2.65) 

.120(3.05) 

J .327(8.3) 
MAX 

~~ ~ ~~' " 

.1183.0)MIN 

~ . 
I . • 1.100(2.54) 

TYP 

Dimensions in 
inches (millimetres) 

1-23 
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1IIIIIIIImllllllllll.mllmm~mlll MB ;8125()';'10 
FUJITSU . MB '8125fi,;.12 

Ilmllmmlm~mlllllllmllllllllll~11111111 MB 81256 .. 15 

PACKAGE DIMENSIONS 
Standard 18-pad Ceramic LCC (Suffix: -TV) 

LCC-18C-F04 

18-PAD CERAMIC (FRITSi!AL) LEADLESS CHtP CARRIER 
(CASE No.: LCC'18C-F04) 

1·24 

.280(7.111 

.295(7.49) 

n 
.485(12.32) 
.500(12.70) 

I. .1.115(~.!!21 
. MAX 

'Shape of PrA 1 index: Subject to change without notice 

Dimension in 
inches (millimeters). 



262,144-811 DYNAMIC RANDOM ACCESS MEMORY 

The Fujitsu MB 81256 is a fully decoded, dynamic NMOS random access 
memory organized as 262,144 one-bit words. The design is optimized for high
speed, high performance applications such as mainframe memory, buffer 
memory, peripheral storage and environments where low power dissipation and 
compact layout is required. 

""Multiplexed row and column address inputs permits the MB 81256 to be 
housed in a standard 16 pin DIP/ZIP and 18 pad LCC. Pin'out conform to the 
JEDEC approved pin out. Additionally, the MB 81256 offers new functional 
enhancements that make it more versatile than previous dynamjc RAMs. 
"CAS"-before·RA5" refresh provides an on·chip refresh capability. The 
MB 81256 also features "page mode" which allows high speed random access 
to up to 512 bits within a same row. 

The MB 81256 is fabricated using silicon gate NMOS and Fujitsu's advanced 
Triple-Layer Polysilicon process. This process, coupled with single-transistor 
memory storage cells, permits maximum circuit density and minimal chip size. 
Dynamic circuitry is employed in the design, including the sense amplifiers. 

Clock timing requirements are noncritical, and power supply torelance" is very 
wide. All inputs are TTL compatible. 

• 262,144 x 1 RAM, 16 pin DIP 
and ZIP/18 pad LCC 

• Silicon-gate, Triple Poly NMOS, 
single transistor celt 

• Row access time (tRAC'), 
80ns max. (MB 81256·80) 

• Randam cycle time (tRct' 
175ns min. (MB 81256·80) 

• Page mode cycle time (tpcl, 
lOOns min. (M881256-80) 

• Single +5V supply, ±1 0% tolerance 
• Lower power, 

385mW max. (MB 81256-80) 
25mW max. (standby) 

• 256 refresh cycles every 4ms 
• CAS-before-RAS, RAS-only, 

Hidden refresh capability 

• High speed Read·while-Write cycle 
• tAR, tWCR, tOHR, tRWD, are 

eliminated 
• Output unlatched at cycle end 

allows two-dimensional chip'select 
• Common I/O capability using 

Early Write operation 
• On·chip latches for Addresses and 

Data-in 
• Standard 16-pin Plastic 

DIP (Suffix: ·P) 
• Standard 18-pin Plastic 

LCC (Suffix: ·PD) 
• Standard 16-pin Plastic 

ZIP (Suffix: -PSZ) 
• Standard 16·pin Ceramic 

DIP (Suffix: -C) 

ABSOLUTE MAXIMUM RATINGS (See NOTE) 
Rating Symbol Value Unit 

Voltage on any pin relative to vss VIN, VOUT -1 to +7 V 

Voltage on Vee supply relative to Vss VCC -1 to +7 V 

Storage temperature 
Ceramic 

TSTG 
-55to +150 'c I Plastic -55 to +125 

Power dissipation Po 1.0 W 
Short circuit output current - 50 mA 

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 

MB81256-80 

March 1987 
Edition 1.0 

PLASTIC PACKAGE 
DIP-16P.M03 

PLASTIC PACKAGE 
,LCC·18P·M02 

(II 
PLASTIC PACKAGE 

ZIP-16P·MOr 

DIP·16C-A03: See Page 17 
DIP-16C-A04: See Page 18 

PIN ASSIGNMENT 

A, 

AO 

A, 

A, 

Vee 

"', 
;m • 

o 

Vss 

CAS 

A, 

A, 

A5 

A, 

18 DOUT 

, . ,~5. A6 
TtlPVJ~ 14 Nil. 

Pin assignment for ZIP: See Page 22 

This device contains circuitry to protect· tne 
inputs agains~. damage due to high -s.ta~~· volt· 
ages or electric fields. However, it is, a~",ised 
that normal precautions be tak~n to avoid 
application of, any voltage higher than maxi· 
mum rated voHages to this high" imped~nce 
circuit. 

1-25 
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Parameter 

,Input Capacl,timce RAS. CAS; WE" 

',·Output Capa~itance OOUT' 

1.~2jf 

Fig. 1 - MQ,S1256 BLO,,/( ,1),1,,AGRAI'o1 

, ,. 

COLUMN 
DECODER 

SENSE AMPS 
I/O GATING 

SymbQI 

CIN1 

CIN2 

COUT 

Typ 

.. 

WAITE 
CLOCK 
GEN, 

DATA 
OUT DOUT 
BUFF, 

-Vss 

.> 
,. 

Ma~ .Unit 

7 pF 

'10 pF 

7 pF 



RECOMMENDED OPERATING CONDITIONS 
(Referenced to Vssl 

Parameter Symbol Min Typ Max 

Vcc 4.5 5.0 5.5 
Supply Voltage 

Vss 0 0 0 

Input High Voltage, all inputs V IH "2.4 6.5 

Input Low Voltage, all inputs VIL -2.0 O.B 

DC CHARACTERISTICS 
(Recommended operating conditions unless otherwise noted.) 

Parameter Symbol 
Min 

OPERATING CURRENT" 
Average Power Supply Current MB B1256·aO ICCI 
(RAS, CAS cycling; t RC = Min.) 

STANDBY CURRENT 
Icc2' Standby Power Supply Current (RAS, CAS = V IH ) 

REFRESH CURRENT l' 
Average Power Supply Current MB B1256-BO Icc3 
(RAS cycling, CAS = VIH ; t RC = Min.) 

PA:GE MODE CURRENT" 
Average Power Supply Current MBB1256-BO Icc4 
(RAS = V IL , CAS cycling; tpc = Min.) 

REFRESH CURRENT 2" 
Average Power Supply Current MB B1256-BO Icc5 
(CAS-before-RAS; tRC = Min.) 

INPUT LEAKAGE CURRENT any input 
(V IN = OV to 5.5V, Vcc = 4.5V to 5.5V, Vss = OV, II(L) -10 
all other pins not under test = OV) 

OUTPUT LEAKAGE CURRENT 
10U_) -10 

(Data is disabled, VOUT = OV to 5.5V) 

OUTPUT LEVEL 
VOL Output Low Voltage (loL = 4.2mA) 

OUTPUT LEVEL 
2.4 

Output High Voltage (loH = -5.0mA) VOH 

Illm~~~~llmM~llm~~~~~m~m~11 
FUJITSU 

MB 81256-80 Im~~lmllm~III~~~~~m~~~m~I~~1 

Unit 
Operating 

Temperature 

V 

V 

V O°C to +70°C 

V 

Value 
Unit 

Typ Max 

70 ' mA 

,4:5 mA 
';", -' " 

" 
, 

60 mA 
c,~~ 

35 mA 

, ", 

65 mA 

" 

10 p.A 

-, 

10 /loA 

0.4 V 

V 

NOTE": Icc is depended on output loading and cycle rates. Specified values are obtained with the output open. 
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AC CHARACTERISTICS 
(Recommended operating c.onditions ull.l.e~s o~erwise noted.) 1111111 __ ". 

'. 

Parameter ... Symbol 

Time between Refresh 
.. 

tREF 

Random Read/Write CVcle Time t RC 

Read-Write Cycle Time 
> , ~ 

t RWC 

Acce~s Time from HAs ; 

IlI'i1 t RAC 

Access Time from CAS IlI'i1 t CAC ' 

Output Buffer Turn off Delay tOFF 

Transition Time tT 

RAS Precharge Time tRP 

RAS Pulse Width t RAS 

RAS Hold Time t RsH 

CAS Pulse Width .;: tCAS 

CAS Hold Time tCSH 

RAS to CAS Delay Time' 1111 tRcO 

CAS to RAS Set up Ti!"8 tCRS 

Row Address Set Up Time tASR 

Row Address Hold Time tRAH 

CoJumn'Address Set Up Time ,.. tASC 

Column:Address Hold Time : tCAH 

Read Command Set Up Time tRCS 

Read Command Hold Time Ref~renced to' CAS II tRCH 

R.ead Command Hold Time Referenced to RAS II '. tl\RH 

Write Command Set Up Time lID twcs ... 
, Write Command Pulse Width twp 

Write Command Hold Time tWCH 

Write Command to RAS lead Time tl\WL 

Write Command to. CAS Le.ad Time tcwL 

Data In Set Up "Dme ; tos 

Data In.Hold Time: tOH 

CAS to WE Delay .. tcwo 

Refresh Set Up Time for CAS Referenced to RAS 
(CAS-before-RAS cycl~) . . tFCS 

Refresh Hold Time for CAS Referenced to RAS 
tFCH (CAS'before-RAS cycle) 

Value 
Unit 

Min Max 

4 ms 

175 ns 

180 ns 

80 ns 

45 ns 

0 25 ns 

3 50 ns 

80 ns 

85 100000 nS 

50 ns 

50 100000 ns 

85 ns 

20 35 ns 

10 , ns 

0 '. tis 

10 ns 

0 ns 

15 ns 

0 ns 

0 ns 

20 ;. ns 

0 ns 
. 

15 'its 

.15 ns· 

35 ns 

35 ns 

0 ns 

15 ns 

15 ns 

20 ns 

20 lis 
.. 

<,.r" 



AC CHARACTERISTICS 
(Recommended operating conditions unless otherwise noted.) 

Parameter --
CAS Precharge Time (CAS·before-RAS cycle) 

RAS Precharge to CAS Active Time (Refresh cycles) 

Page Mode 'Read/Write Cycle Time 

Page Mode Read-Write Cycle Time 

Page Mode CAS Precharge Time 

Refresh Counter Test Cycle Time m 
Refresh Counter Test RAS Pulse Width m 
Refresh Counter TestCAS p'recharge Time m 

Notes: 

D An initial pause of 200 fJ-S is required after power-up. 
And then several cycle (to which any 8 cycle to per· 
form refresh are adequate) are required before proper 
device operation is achieved. 
If internal refresh counter is to be effective, a mini
mum of 8 CAS before RAS refresh cycles are required. 

II AC characteristics assume tT = 5 ns. 

I V1H (min) and V1L (max) are refrence levels for mea· 
suring timing of input signals. Also, transition times 
are measured between V1H (min) and V1L (max.). 

• Assumes that tRco ~ tRCO (max.) If tRco is greater 
than the maximum recommended value shown in this 
table, t RAC will increase by the amount that tRCO 
exceeds the value shown. 

II Assumes that tRCO ::i; tRCO (max.). 

iii Measured with a load equivalent to 2 TTL loads and 
100pF. ' 

1lllllllllllllllllllmmllllllllllllllllm~mll 
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Value 
Symbol Unit 

Min Max 

tCPR 20 ns 

tRPC 20 ns 

tpc 100 ns 

tpRwc 100 ns 

tcp 40 ns 

t RTC 330 ns 

tTRAS 230 lPOOO ns 
'" 

t CPT 50 ns 

II Operation within the tRCO (max) limit insures that 
tRAC (max) can be met. tRCO (max) is specified as a 
reference point only; if tRCO is greater than the 
specified tRco (max) limit, then access time is con
trolled exclusively by t CAC ' 

m tRCO (min) = tRAH (min) + 2tT (tT = 5ns) + tASC 
(min). 

m Either t RRH, or tRCH must be satisfied for a read cycle. 

III twcs and tcwo are not restrictive operating para
meters. They are included in the data sheet as elec
trical characteristics only. If twcs ::i; twcs (min), 
the cycle is an early write cycle and the data out pin 
will remain open circuitlhigh impedance) throughout 
entire cycle. 
If t cwo ::i; t cwo (min) the cycle is a read·write cycle 
and data out will contain data read from the selected 
celt: If neither of the above sets of conditi!?ns is satis· 
fied the condition cif the data out is indeterminate. 

II Test mode cycle only. 
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Read cYcle 

ADDREsses 

DOUT 

;., ' 

DOUT / 

VOH
VOL ------~--------HIG~I·Z·------------~ 

~...!::=-~ 

_Don'tCare 

Write Cycle (Early Write) 

VOH-_____________________ H1GH.Z----------------------
VOL-

_ Don't Care 
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Read-Write/Read-'-ModifY-Write Cycle 

ADDRESSES ~:~~ ""~~.:.221f" 

VIH-----+---~=t:i--~======~~====~~ VI L ---,-t-----' 

DOUT 

DIN 

• Don't Care 

Page Mode Read Cycle 

~-------=~------~'RAS--~~~~-----------

• Don't Care 

1m! V.lid Dati 

:1-.31 
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.CAS 

ADDRESS 

DOUT 

1-32 

-.,·Page MQde'Write Cycle:(Early Write)·' 

~ \ .' 

• Don't ear. 

Page Mode Read-Write Cycle 

• Don't Care 



ADDRESSES 
lAo to A7) 

DOUT 

~nly Refresh cycle 
NOTE: WE, DIN = Don't care, As = VIH or VIL 

VOH-:=====~ __ ";'-' ___ IHIGli_Z _______ ";'-'_ 
VOL-______ ~ 

CAS-before-RAS Refresh Cycle 

NOTE: Address, M, DIN = Don't care 

• Don't Car. 

DOUT 
VOH-----~ Vo I)-----------HIGH-Z----....;..------

.Don'tCa .. 
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_Don·tCer. 

CAS-before-RAS Refresh Counter Test Cvcle 

.Oon't<;".re 
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DESCRIPTION 
Simple Timing Requirement 
The MB B1256 has improved circuitry 
that 'eases timing requirements for high 
speed access 'operations. The MB 81256 
can operate under the condition of 
tRCD (max) = tCAC thus providing 
optimal timing for address multiplexing. 
In addition, the MB 81256 has the 
minimal hold time of Address (tCAH), 
~, ItWCH ) and DII~ ItDH ). The 
MB 81256 provides higher through
put in inter-leaved memory system 
applications. Fujitsu has made timing 
requirements that are referenced to 
RAS nonrestrictive and deleted them 
from the data sheet, these include tAR, 
tWCR,'tDHR end tRWD' As a result, 
the hold times of the Column Address, 
DIN and WE as well as tCWD (CAS to 
WE Delay) are not ristricted by tRCD' 

Address Inputs: 
A total of eighteen binary input address 
bits are required to decode any 1 of 
262,144 cell locations within the 
MB 81256. Nine row-address bits are 
established on the input pins (Ao 
to As) and are latched with the Row 
Address Strobe (RAS). Nine column
address bits are, established on the input 
pins and are latched with the Column 
Address Strobe '(CAS). 'All· row ad
dresses must be stable on o~ before the 
falling edge of RAS. CAS is internally 
inhibited (or "gated") by RAS to 
permit triggering of CAS as soon as the 
Row Address Hold Time (tRAH) speci
fication has been satisfied and the 

,address inputs have been changed from 
. row-addresses to'column-address. 

Write Enable: 
The read mode or write mode is selected 
with the WE input. A high on WE 
selects read mode; low selects write 
mode. The data input is disable when 
read mode is selected. 

Data input: 
Data is written into the MB 81256 dur
ing a write or read-write cycle. The later 
falling edge of WE or CAS is a strobe for 
the Data In (DIN) register. In a write 
cycle, if WE is brought low before 

CAS, DIN is' strobed by CAS, and the 
set-up and hold times are referenced to 
CAS. In a read-write cycle, WE can be 
delayed after CAS has been low and 
CAS to WE Delay Time ItCWD) has 
been satisfied. Thus D IN is strobed by 
WE:, and set-up and hold times are 
referenced to WE:. 

Data Output: " 
The output buffer is three-state TTL 
compatible with a fan.out of two 
standard TTL loads. Data out is the 
same polarity as data-in. The output is 
in a high impedance state until CAS is 
brought low. In a read cycle, or read
write cycle, the output is valid after 
t RAC from transition of RAS when 
tRCD (max) is satisfied, or after tCAC 
from transition of CAS when the 

,transition occurs after tR.IdL (max). 
Data remain valid until CAS is re
turned to a high level. In a write cycle 
the identical sequence occurs,but data 
is not.valid, 

Fast Read-While-Write cycle 
The MB 81256 has a fast read while 
write cycle which is achieved by precise 
control. of the three-state output buffer 
as well as by the simplified timings 
described in the previous section. 
The output buffer is controlled by the 
state of WE when CAS goes low. When 
WE is low during CAS transition to low, 
the MB 81256 goes into the early write 
mode in which the output floats and the 
common I/O bus can be used on the 
system, level. Whereas, when WE goes 
low after tCWD following CAS transi
tion to low; the MB 81256 goes into the 
delayed write mode. The output then 
contains the data from the cell selected 
and the data from DIN is written into 
the cell selected. Therefore, a very fast 
read write cycle is possible with the 
MB 81256. 

Page Mode: 
Page-mode operation permits strobing 
the row-address into the MB 81256 
while maintaining RAS at a low through
out all successive memory operations 
in which the row-address doesn't chan
ge. Thus the power dissipated by the 
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falling edge of RAS is saved. Access and 
cycle times are decreasedbecal,lse the 
time normally required to strobe a new 
row address is eliminated. 

Refresh: 
Refresh of the dynamic memory cells is 
accomplished by performing a memory 
cycle at each of the 256 row-addresses 
(Ao to A7) ,at least every 4ms. The 
MB 81256 offers the following 3 types 
of refresh., 

RAS-only Refresh: 
RAS-only refresh avoids any output 
during refresh because the output 
buffer is in the high impedance state 
unless CAS is brought low. 
Strobing each of 256 row-addresses 
(Ao to A7) with ros;s will cause all bits 
in each row to be refreshed. Further 
RAS-only refresh results in a substantial 
reduction in, power dissipation. During 
RAS-only refresh cycle~ either V IH or 
V IL is permitted to As. 

CAS-before-RAS Refresh: 
CAS-before-~ refreshing available on 
the MB 81256 offers an alternate 
refresh method. If CAS is held "low" 
for the specified period (tFCS) before 
RAS goes to "low", on-chip refresh 
control clock generators and the refresh 
address counter are enabled, and an 
internal refresh operation takes place; 
After the refresh operation is perform
ed, the refresh address counter is 
automatically incremented in prepara
tion for the next CAS-before-RAS 
refresh operation. 

Hidden Refresh: 
A hidden refresh cycle may takes place 
while maintaining the latest valid data 
at the output by extending CAS active 
time. 
For the MB 81256 a hidden refresh..ls 
a CAS-before-RAS refresh cycle. ,The 
internal refresh address counters pro
vide the refresh addresses, as in a normal 
CAS-before-RA8 refresh cycle. 

CAI-before-~ Refresh Counter Test 
Cycle: 
A special timing sequence using CAS-

1·35 
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befQre.FtAS"couoter test cycle provides 
a ·cbovehillnt method. of verifying the 
f,unctiollaliw.of the CAS·before·RAS 
refresh activated circuitry. 
After the CAS·befor·RAS refresh opera· 
tion, if CAS goes to high and then 
goes to low again while FtAS" is held low, 
the read and . wreite operations ani 
enabled. 
This isshown>in the CAS·before •. FtAS" 
counter" test tycle timing diagram. 
A memory cell address (consfsting of a 
row address (9 bits) and column address 
(9 bits) to be accessed can be defined 
as follows: . 

*A ROW 'ADDRESS - BitsAo to A7 

are defined by.thl! refresh;count~r. 
The. bit As is set i)ighil1ternal[.y. 

• A COLUMN ADDRESS~ .AII. the bits 
Ao to As are defined by latching 
levels on Ao t.o. As at'the secood 
falling edge of CAS; 

Suggested CAS·before·RASCounter 
Test Procedure 
The timing as shown in the CAS·before· 
RAS Counter Test cycles' is used. for 
ti)e following operations: 

(1) Initialize the internal refresh' ad· 
dress counter QY uSingeightCA$· 
before·RA$ r~fresh cycles. . 

(~) Throughout ti:le test, use .thesame 

column address, and keep RA!! 
high. 

(3) \/\Irite "low'.' til all 256 row,ad· 
dress· on the. same,column addr~ss 
py using normal early write. cycles. 

(4) Read "low" written in step 3) and 
"heck ... and. simultaneously. write 
"high" to the same address, by using 
internal ·refresh counter test read· 
write cycles. This step i~ repeated 
256 times, ,with the addre.'ses being 
generated by interna! refresh ad· 
dress;c~unter.·· . , 

(5) .Read"high" writter in step 4) and 
che,ck by using normal re,ad cycle 
for all, 256 l,ocation5. 

(6) Complement the test . pattern and 
repeatstep 3), 4) and 5). . , 

.. d=ig .. 2 - CURRENT WAVEFORM (Vee = 5.5\1, TA'" 25°CI 
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CAS 

.40 
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TYPICAL CHARACTERISTICS CURVES 
Fig. 3 - NORMALIZED ACCESS TIME 
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Fig. 4 - NORMALIZED ACCESS TIME 
vs AMBIENT TEMPERAUTRE 
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PACKAGE DIMENSIONS 
(Suffix: -C) 

DIP-16C-A03 

16-LEAD CERAMIC (METAL SEAL) DUAL IN-LINE PACKAGE 
(CASE No_: DIP-16C-A03) 

....r-=¢=-!:!!""~;:;=:=.:..,.l 0" to 9" 

R.050(1.2 
REF .\ 

INDEX ARE .\ 

.100±.010 
(2.54±0.25) 

[ ~ 
0 

.7oo(17.78)REF 

.047::~~~(i .20:~:~~) 
©1987 FUJITSU LIMITED D16035S·3C 

] l 
.300±,010 

(7'J62±0:25) 

I, 
'--L,,;:::!:==l== 

\'010±.002 
(0.25±0.05) 

W~. .2oo(5.08)MAX 

.134±.014 
(3.40±0.36) 

.032±.012 
(0.81±0.30) 

Dimensions in 
inches (millimeters) 

.'1,-41 
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PACKAGE DIMENSIONS 
(SuffiK: -CI 

R.030(O.76)",,-
TVP 

DIP-16C-A04 

161LEAD CERAMIC (METAL SEAL.I.DtJALHII-LlNE PACKAGE 
: (CASE . No;: DIP-~,~,A041 

__ ===:::>1 0° to 9° 

IT 
I 

.300±-010 ( ~ 
INDEX AREA 

'" Ir;-1 

r!F=' I. ==- 0:::= 

1 

=-=!i . == 0:::= 

) 
c:::::a 

-""~=::!!::::::jl::::;;;~]~1 
t .010 •. 002 

(0.25'0.05) 
.776+.024(19.71+0.61 ) 

-.016 -0.41 

.050( 1.27)MAX 

©1987 FUJITSU LIMITED D16044S·2C 

1-42 

.043(1.09)TVP 
(X" PLCS) 

U .200(5,08)MAX, 

.035±.015 
. (0.89iO.38) 

.13"±.01" . 
(3.40±0.36) 

Dimensions in 
inches (millimeters) 



PACKAGE DIMENSIONS 
(Suffix: .PI 

TYP 

.033~:~~ 
(0.85~~:~) 

l6·LEAD PLASTIC DUAL IN·LINE PACKAGE 
(CASE No.: DIP·16P·M03) 

.047~0012 

(1.2~g·3) 

.183(4.65)MAX 

.118(3.0)MIN 

.020(O.51)MIN 

(9'1987 FUJITSU LIMITED D16030S-2C 

(Suffix: .PD) 

n 
.490±.003 

(12.45±0.08) 

.527±.005 
(13.39±0.13) 

l8·LEAD PLASTIC LEADED CHIP CARRIER 
(CASE No.: LCC·18P·M021 

o 

'285±'003~ (7.24±0.08) 

.322±.005 
(8.18iO.13) 

.008~:~~~ (0.20~~:~~) 
A.030(0.76)TVP 

TVP 

.020(0.51) 
MIN 

.060(1.52) 
MIN 

©1986 FUJITSU LIMITED C18016S-3C 
J------1f-.134~:~~~(3.4~~:~~) 

~llmlllm~mllllmlm~lmHllmlmml 
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.010~:gg~ 

(O.25~~:~: ) 

.300±.010 
(7.62±0.25) 

Dimensions in 
Inches (milllm.~ .... ) 

I .. 050(1.27) 
TYP 

Dimensions in 
inch.s (millimeters) 
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PACKAGE DIMENSIONS 
(Suffix: ·PSZI 

LEAD 
No.1 

PIN ASSIGNMENT 

ZI,·16P-M01 

16 

~, 
IIrrF=n. '=I;;N,D=E;;Xr=r;=;;=;;=;n=n=;;=;;=:;;=::;;::::;;::::;;:::;;!I~~t~) 

- .050(1.27) 
TYP - .000t.OO4 

(0.50tO.l0) 

fU ?wS.UJun, u n U'O' U g 
©1987 FUJITSU LIMITED Z16001S.3C Dimensions in 

J inches (millimeters) 

Circuit diagrams utilizing 
Fujitsu products are includ
ed as a means of illustrating 

, typical semiconductor appli-
cations; consequently, com
plete information sufficient 
for construction, purposes is 
not necessarily given_ The 
information hilS been care
fully, checked 'ahd'is be
lieved to be entirely refiable. 
However, no responsibility 
is assumed for inaccuracies. 
Furthermore, such informa
tion does not convey to the 
purchaser of the semicon
ductor devices described 
herein any license under the 
patent rights of Fujitsu 

, Limited or others_ Fujitsu 
Limited reserves the right to 
change device specifications_ 



262,144-BIT DYNAMIC RANDOM ACCESS MEMORY 

The Fujitsu MB B1257 is a fully decoded,dynamic NMOS random access 
memory organized as 262,144 one-bit words. The design is optimized for high· 
speed, high performance applications such as mainframe memory, buffer 
memory, peripheral storage and environments where low power diss·ipation and 
compact layout is required. 

Multiplexed row and column address inputs permit the MB 81257 to be 
housed in a standard 16 pin DIP/ZIP and 18 pad LCC. Pin-outs conform to the 
JEDEC approved pin out. Additionally, the MB 81257 offers new functional 
enhancements that make it more versatile than previous dynamic RAMs. 
"CAS·before-RAS"". refresh provides an on·chip refresh capability that is an 
upward compatible version of MB. 8266A. The MB 81257 also features "Nibble 
Mode" which allows high speed serial access to up to 4 bits of data. 

The MB 81257 is fabricated using silicon gate NMOS and FuJitsu's advanced 
Triple-Layer Polysilicon process. This process, coupled with single-transistor 
memory storage cells, permits maximum circuit density and minimal chip size. 
Dynamic circuitry is employed in the design, including the sense amplifiers. 

Clock timing requirements are non-critical, and power supply tolerance is very 
wide. All inputs and output are TTL compatible. 

• 262,144 x 1 RAM, 16 pin DIP and 
ZIP/18 pad LCC 

• Silicon-gate, Triple Poly NMOS, 
single transistor cell 

• Row access time, 
100 ns max. (MB 81257-10) 
120 ns max. (MB 81257-12) 
150 ns max. (MB 81257-15) 

• Cycle time, 
200 ns min. (MB 81257·10) 
220 ns min. (MB 81257-12) 
260 ns min. (MB 81257·15) 

• Nibble cycle time, 
45 ns max. (MB 81257·10) 
50 ns max. (MB 81257·12) 
60 ns max. (MB 81257·15) 

• Single +5V Supply, ±10% tolerance 
• Low power, 

385 mW max. (MB 81257·10) 
358 mW max. (MB 81257·12) 
314 mW max. (MB 81257·15) 
25 mW max. (standby) 

• 256 refresh cycles every 4ms 

• CAS·before·RAS, RAS·only, 
Hidden refresh capability 

• High speed Read·white·Write cycle 
• tAR ,l'WCR' tOHR, tRwo are 

eliminated. 
• Output unlatched at cycle end 

allows two·dimensional chip select 
• Common I/O capability using 

Early Write operation 
• On·chip latches for Addresses and 

Data·in 
• ·Standard 16·pin Ceramic (Seam Weld) 

DIP (Suffix:·C) 
Standard 16·pin Ceramic (Cerdip) 
DIP (Suffix: ·Z) 
Standard 16·pin Plastic 
DIP (Suffix: ·P) 
Standard 18·pad Ceramic 
LCC (Suffix: ·TV) 
Standard 18'pin Plastic 
LCC (Suffix: ·PV) 
Standard 16·piri Plastic 
ZIP (Suffix: ·PSZ) 

ABSOLUTE MAXIMUM RATINGS (See NOTE) 
Rating Symbol Value Unit 

Voltage on any pin relative to V"" V'N,VOllT -1 to +7 V 
Voltage on Vee supply relative to Vss VCC -1 to +7 V 

Storage temperature 
Ceramic 

TSTG 
-65 to +150 °c I Plastic -65 to +125 

Power dissipation Po 1.0 W 
Short circuit output current - 50 mA 

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 

MB 81257-10 
MB 81257-12 
MB 81257-15 

September 1986 
Edition 4.0 

PLASTIC PACKAGE 
DIP·lloM03 

PLASTIC PACKAGE 
LCQ-I6P-M02 

PLASTIC PACKAGE 
ZIP-lIP-M01 

DIP·16C-A03: See Pege 19 
DIP·16C·A04: see Page 20 
DIP·16C-C04: See Page. 21 
LCC·18C-F04: Se~·Page 24 

PIN ASSIGNMENT 

As 

AS 
DIN (vss CAS 

~~tp~L']l 

WE 3 i L'_6 DOUT 

RAS !1 L',!i As 
Ne ~~ 'l'OP VIEW p'_4 Ne 
Ao I!~ ~1~3 A3 
A2 !j t'J A4 

f8~9·~O~;1~ 
-A1 \ A1'A5 

Vee 

Pin assignment for ZIP: Se8 page 2.~ 

This device contains circuitry to .. pro.tecr~,,_the 
inputs against damage due to hlgh·statiC: \i~lt· 
ages or electric fields. However. ft'.s adV'ised 
that normal precautions be taken"':. to . avoid 
application of any voltage higher than:maxi· 
mum rated voltages to this high impedance 
circuit. 
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f>arameter 

Inpur<;apa!:itance RAS. ,CAS. WE 
. ".'. - ,", 

Output"Gapacitance'OO'lJT 
-"'>" ' 
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,Fig. 1 - MBS1257 BLOCK DIAGRAM 

a: 
w 
Cl 

8 
w 
Cl 
;: 
0·'" a: 

262.144 BIT 
STORAGE CELL 

'" . 

Symbol 

CIN" 

'" C IN2 . 

,COUT 

Typ 

WRITE 
CLOCK WE 
GEN. 

~Vcc 

-Vss 

" 

Mal( Unit 

7 pF 

8 pF 

7 pF 



RECOMMENDED OPERATING CONDITIONS 
(Referenced to Vss) 

Parameter Symbol Min Typ Max 

Vcc 4.5 5.0 5.5 
Supply Voltage 

Vss 0 0 0 

Input High Voltage, all inputs V1H 2.4 6.5 

Input Low Voltage, all inputs V1L -2.0 0.8 

DC CHARACTERISTICS 
(Recommended operating conditions unless otherwise noted.) 

Parameter Sy!,"bol 
Min 

OPERATING CURRENT' MB81257-10 

Average Power Supply Current MB 81257-12 , 'ICCl 
(RAS, CAS cycling; tRC = Min.) MB 81257-15 

STANDBY CURRENT 
Standby Power Supply Current ICC2 
(RAS, CAS = V 1H ) 

REFRESH CURRENT 1" MB 81257-10 
Average Power Supply Current MB 81257·12 Icc3 
(RAS cycling, CAS = V1H;tRC = Min.) MB B1257-15 

NIBBLE MODE CURRENT' MB 81257-10 

Average Power Supply Current MB 81257-12 Icc4 
(RAS = V1L , CAS cycling;tNc = Min.) MB 81257-15 

REFRESH CURRENT 2' MB 81257-10 
Average Power Supply' Current MB 81257-12 Iccs 
(CAS-before-RAS; tRC = Min.) MB 81257-15 

INPUT LEAKAGE CURRENT any input 
(V1N = OV to 5.5V, Vcc = 5.5V, Vss = OV, all other pins IIIL) -10 
not under test = OV) 

OUTPUT LEAKAGE CURRENT 
'OlL) -10 

(Data is disabled; VOUT = OV to 5.5V) 

OUTPUT LEVEL Output Low Voltage 
VOL tlOL = 4_2 mAl 

OUTPUT LEVEL Output high Voltage 
VOH 2.4 

(lOH = -5.0 mAl 

MB 81257-10 1111111111111111111111111111111111111111111111111 

MB 81257-12 FUJrrBU 
MB 81257-15 Ilmlllllllllllmlmllllml~IIII!lllmllll III 

Unit Operating 
Temperature 

V 

V 

V OoC to +70°C 

V 

Value 
Unit 

Typ Max 

' 70 

65 mA 

57 

4.5 mA 

60 

55 mA 

50 

22 

20 mA 

18 

65 

60 mA 

55 ' 

10 p.A 

10 p.A 

0.4 V 

V 

NOTE '. Icc is depended on output loading and cycle rates. Specified values are obtained with the output open. 
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AC CHARACTERISTICS, ", 
(RacommancJedoperating conditions unl_ oth~rwiSl noted.) MIN .. 

MB B1257·10 MB 81257·12 MB8125H5 
Symbol .I--'-~----:--I----r---II----r.......;--I Unit 

Min Max Min Max Min Max 

Time between R'efresh 4 4 ms 

Random Read/WrjteCycle time, 200 220 26.0 ns 

Read-Wri:te CVpe 'Time 200 220 260 ns 

Access Time from 1'IAS, '" lUI 100 120 150 ns 

.Access Time from. CAS , 11m tCAC 50 60 75 ns 

;O!ltPyt Buff~r Ty(o off Delay tOFF o ,25 0 25 0 30 ns 

Transition Time, 3 50 3 50 3 50 ns 

RASPrecharge Time 85 90 100 ns 

, RAS Pulse Width 105 100000 120 100000 150 100000 ns 

RASHoIclTime 55 60 75 
, CAS Pulse, Width tCAS 55 100000 60 100000 75 100000 ns 

CAS Hold lime:': '. , tCSH 105 . 120 ,150 . ns. 

RAS to CAS D~'ff Time III '., " 
20 22 60 25 75 ns 

CAS to RAS Set-Up Time 10 . 10 ns· 

Row Add~ Set Up Time o o o ns 

Row Address Hoid rime ' .. 10 12 15 . ns 

; ColumnAddr~sSet_Up_Time .0 .' o o ns 

ColumnAddres$}I~tdTime 15 20 25 ns 

tRCS o ns 

Read Command H?I~l;il)1e Referenced II 
to CAS ' () o o ns 

Rea_d<;~mmanct Hold Time Referenced 
to RAS ';;1.; II 20 20 

Write Command:'Set Up Time • o 0' I n$ 

Write Command Pu Ise Width 15 20 25 ns 

Wrhjl Commarid .. Hold Time 15 20 25 ns 

Write Command to RAS Lead Time 35 40 45 os 

Write Command to CAS Lead Time 20 30 25 ns 

Data,ln~e\ y.!? :Time o o o ns 

Data In Hold Time 15 20 '. 25. os 

CASto WE Delay • 15 20 25 ns 

Refresh Set Up Time for CAS 
Referenced to"RAS(CAS-before-RAS cycle) 

ns 20 20 20 

, ns 
Refresh HOldTimeforCAS" .l' 
Referenced to RAS (~-before-RAS cycle) t FCH 

20 25 



AC CHARACTERISTICS 
(Recommended operating conditions unless otherwise noted.) 

Parameter ... Symbol 

CAS Precharge Time (CAS·before·RAS cycle) tCPR 

RAS Precharge to CAS Active Time 
tRPC (Refresh cycles) 

Nibble Mode ReadlWrite Cycle Time tNC 

Nibble Mode Read·Write Cycle Time tNRWC 

Nibble Mode Access Time tNCAC 

Nibble Mode CAS Pulse Width tNcAs 

Nibble Mode CAS Precharge Time tNCP 

Nibble Mode Read RAS Hold TIme tNRRSH 

Nibble Mode Write RAS Hold Time tNWRSH 

Nibble MOde CAS Hold Time ·Referenced 
to RAS tRNH 

Refresh Counter Test Cycle Time· • tRTe 

Refresh Counter Test RAS Pulse Width II tTRAS 

Refresh Counter Test CAS Precharge • tCPT Time 

Notes: 

a An initial pause of 200~s is required after power up. 
And then several cycles (to which any 8 cycles to per· 
form refresh are adequate) are required before proper 
device operation is achieved. 
If internal refresh counter. is to be effective, a mini· 
mum of 8 CAS before RAS refresh cycles are required. 

I AC characteristics assume tT = 5 ns. 
II V1H (min) and V1L (max) are reference levels for 

measuring timing of input signals. Also, transition 
times are measured between V1H (min) and V1L 
(max.). 

II Assumes that tRCD ~ tRCD (max). If t RCD is greater 
than the maximum recommended value shown in this 
table, t RAC will increase by the amount that t RCD 
exceeds the value shown. 

I Assumes that tRCD ;;;; t RCD (max). m Measured with a load equivalent to 2 TTL loads and 
100 pF .. 

MB 81257-10 1IIIIIIIIImlllllllllllllllllllllllllillmlllllili 

MB 81257-12 FUJITSU 
MB 81257-15 1IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIImllllili 

MB 81257·10 MB 81257·12 MB 81257·15 
Unit 

Min Max Min Max Min Max 

20 25 30 ns 

20 20 20 ns 

45 50 60 ns 

45 50 60 ns 

20 25 30 ns 

20 25 30 ns 

1.5 15 20 ns 

20 25 30 ns 

35 40 45 

20 20 20 ns 

330 375 430 ns 

230 10000 265 10000 320 10000 ns 

50 60 70 ns 

• Operation within the t Rco (max) limit insures that 
t RAC (max) can be met. t RCD (max) is specified as a 
reference point only; if t RCD is greater than the 
specified t RCD (max) limit, then access time is con· 
trolled exclusively by tcAC ' I tRCD (min) = tRAH (min) '" 2h (h=5ns) '" t ASC (min) 
Either tRRH or tRCH must be satisfied for a read cycle. 
twcs and tCWD are not restrictive operating para
meters. They are included in the data sheet as electrical 
characteristics only. If twcs ';;;; twcs (min), the cycle 
is an early write cycle and the data out pin will remain 
open circuit (high impedance) throughout entire cycle. 
If tCWD ;;;; tCWD (min), the cycle is a read-write cycle 
and data out will contain data. read from the selected 
cell. If neither of the above sets of conditions is satis· 
fied the condition of the data out is indeterminate. 

III Test mode cycle only. 
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, API;lRESI!E:S 

DqU,T 

Read Cycle 

Write Cycle (Early Write) 

DOUT 

VO H ' ___________ HIGH_Z ___________ _ 

VOL - • Don't Care 
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ADDRESSES Vv i 
IL 

VOH

Read-Write/Read-Modify-Write Cycle 

Nibble Mode Read Cycle 

DOUT VOL ----- IGH-Z.-'~:':::"K: 

MB 81257-10 11111111111111111111111111111111111111111ill~111111 
MB 81257-12 FUJITSU 
MB 81257-15 1IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIilli 

• Don't Car. 

•. Don'tCare 
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ADDRESSES 

DOUT 

ADDRESSES. 

DOUT 

Nibble MIId.e Write Cycle 

• Don'tCaro 

Nibble Mllde Read-Write Cycle 

• Don't Care 



ADDRESSES 
lAo to A7) 

~-only Refresh Cycle 
NOTE: WE:, DIN = Don't care, As = V IH or V IL 

VOH------"""":!ol 
DOUT VOL--------'r 

CAS-before-RAS Refresh Cycle 
NOTE: Address, WE, DIN = Don't care 

MB 81257-10 1IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIImlllllllllllili 
MB 81257-12 FUJITSU 
MB 81257-15 Imllmlm~m~m~~m~~m~m~lm~11 

• Don'tCa,. 

DOUT 
VOH-----"'\l 

VOL ~---------~IIG~I-Z--_-~-------

• Don'tCa .. 

1·53 



• 
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FWITSU M8 8125~12 
~lmll~I~I~t lAB 81257-15' 

RAS, 

CAS" 

ADDRESSES 

, WeIR.ad) 

DOUT 

We'(Write) 

1·54 

Hidden ~efreshCycle 

_Don'tCa,. 

:cAS-before-R'AS Refresh Counter Test Cycle 

II Don't Care 



DESCRIPTION 
Simple Timing Requirement 
The MB 81257 has improved circuitry 
that eases timing requirements for high 
speed access operations. The MB 81257 
can operate under the condition of 
tRco (max) = tCAC thus providing 
optimal timing for address multiplexing. 
In addition, the MB 81257 has the 
minimal hold times of Address (tCAH), 
WE· (tWCH) and DIN (tDH)' The 
MB 81257 provides higher throughput 
in inter·leaved memory system applica' 
tions. Fujitsu has made timing require· 
ment that are referenced to RAS 
non-restrictive and deleted them from 
the data sheet. These include t AA , 
tWCA, tDH A and tAWD' As a result, 
the hold times of the Column Address, 
DIN and WE as well as tCWD (CAS 
to WE Delay) are not ristricted by 
tACO' 

Address Inputs: 
A total of eighteen binary input address 
bits are' required to decode any 1 of 
262,144 cell locations within the 
MB 81257. Nine row-address bits are 
established on the input pins (Ao 
to Ae) and are latched with the Row 
Address Strobe (RAS). Nine column· 
address bits are established on the input 
pi ns and are latched with the Column 
Address Strobe (CAS). All row ad· 
dresses must be stable on or before the 
falling edge of RAS. CAS is internally 
inhibited (or "gated") by RAS to 
permit triggering of CAS as soon as the 
Row Address Hold Time (tAAH) speci
fication has been satisfied and the 
address inputs have been changed from 
row-addresses to column·addresses. 

Write Enable: 
The read mode or write mode is selected 
with the ~ input. A high on WE 
selects read mode, low selects write 
mode. The data input is disabled when 
read mode is selected. 

Data Input: 
Data is written into the MB 81257 
during a write or read-write cycle. The 
later falling edge of WE or CAS is a 
strobe for the Dat~(DIN) register. In 
a write cycle, if WE is brought low 

before CAS, DIN is strobed by CAS, 
and the set·up and hold times are re
ferenced to CAS. In a read-write cycle, 
WE" can be delayed after CAS has been 
low and CAS to WE Delay Time (tewD) 
has been satisfied. Thus D IN is strobed 
by WE, and set-up and hold times are 
referenced to WE. 

Data Output: 
The output buffer is three-state TTL 
compatible with a fan-out of two 
standard TTL loads. Data out is the 
same polarity as data-in_ The output is 
in a high impedance state ulltil CAS is 
brought low. In II read cycle, or read
write cycle, the. output is . ,valid after 
t AAC from transition of RASwhen 
tACO (max) is satisfied, or .after tCAt: 
from transition of CAS . when the 
transition occurs after tAJaL (max.) 
Data remain valid until CAS is re
turned to a high level. In a write cycle, 
the identical sequence occurs, but data 
is not valid. . . 

Fast Read-While-Write cycle 
The MB 81257 has .a fast read while 
write cycle which is achieved by precise 
control of the three-state output buffer 
as well as by the simplified timings, 
described in the previous section. 
The output buffer is controlled by the 
sate of WE when CAS goes low. When 
WE is low during CAS transition to 
low, the MB 81257 goes into the 
early. write mode in which the output 
floats and the common I/O bus can be 
used on the system level. Whereas, when 
WE goes low after tewD following CAS 
transition to low, the M8 81257 goes 
into. the delayed write mode. The 
output then contains the data from the 
cell selected and the data from DIN 
is written into the cell selected. There
fore, a very fast read write cycle (tAwe 
= tAc! is possible with the MB 81257. 

Nibble Maile: 
Nibble mode allows high speed serial 
read, write or read-modify-write access 
of 2, 3 or 4 bits of data. The bits of data 
that may be accessed during nibble 
mode are determined by the 8 row 
addresses and the B column addresses. 
The 2 bits of addresses (CAe, RAe) are 

MB 81257-10 
MB 81257-12 
.MB 81257';15 
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used to select 1 of the 4 nibble bits for 
initial access. After the first' bit is 
accessed by normal mode, the remaining 
nibble bits may be accessed by toggl ing . 
CAS high then low while RAS remains 
low. Toggling CAS causes RAs and 
CAs to be incremented internally while 
all other address bits are held constant 
and makes the next nibble bit available 
for access. (See Table 1). 
If more than 4 bits are accessed during 
nibble mode, the address sequence will 
begin to repeat. Ifahy' bit is written 
during nibble mode, the new data will 
be read on any subsequent access. If the 
write operation is executed again 
on subsequent access, the new data will 
be written into the selected cell loea·· 
tion. 
In nibble mode, the three-state control 
of the DOUT pin is determined by the 
first normal access cycle. 
The data output is contrO.lled only by 
the WE state referenced ~t' the' CAS 
negative transiti6n of the normal cycle 
(first nibble bit). That is, when twcs> 
twcs (min) is met, the'data output will 
remain high impedance state throughout 
the succeeding nibble cycle regardless 
of the WE state. Whereas, when tCWD > 
tCWD (min) is met, the data output will 
contain data from the cell selected 
during the succeeding nibble cycle re
gardless of the WE state. The write 
operation. is done during the period in 
which the WE and CAS clocks are low. 
Therefore, the write operation can be 
performed bit by bit during each nibble 
operation regardless of timing con
ditions of WE (twcs and tCWD) during 
the normal cycle (first nibble bit). 
See Fig. 2. 

Refresh: 
Refresh of the dynamic memory cells is 
accomplished by performing a memory 
cycle at each of the 256 row-addresses 
(Ao to A7) at least every 4 ms. 
The MB 81257 offers the following 3 
types of refresh. 

RAS-only Refresh; 
The RAS only refresh abo ids any out
put during refresh because the output 
buffer is in the high impedance state un
less CAS is brought low. Strobing each 
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of 256 rOIiV-II!!dlesses (AD ,to A7) w,ith 
FiAS wilicauslltiJl bits in each row to 
be. refreshed"Fui~her RAS-only refresh 
results in a $Uboantial ~eduction in 
power. diSSipUio!k During "FiAS-only 
refresh cycle •.. ·.ei'herV1H or V IL is per-
mitted to A.a"" 'J 

-- ','~"'.!\\: .. :'. 

CAS-btrfore,RAS'''lIfresh ; 
CA&before-FiAS 'refreshing avaUable on 
the, M.B aX2fj7 ofters an. al~ernate re
fresh method_, l,f:,eJIiS, is .!leld low 
forthespet:i~ie~r~e~ipd .(t~cs) before 
RASgo,es ',', :to I!)W" "Qn-chip" refr!!,h 
control ~Io,c~, getll!r,a,tors,a?d .the retresh . 
address c.ou.nter are, en,!\:lled,and, ~n 
internal ,refresh o~atiOri. ta~es'J)lai;e. 
After the refresh operl!til)l1 is perfor-,m
ed, the refresh address counter is auto
matically increm~~d in preparation 
for the next CAS,before-RAS refresh 
operation: ,,' 

Hidden R.fr8$h;. ..' 
A hidden refresh cyCie may takes plaCI! 
while maintaining Illtestvaliq data at 
the output by extetiding the m active 
time. For. the MS81257;' a hidden 
tefresh cycle is CAS-J;iefore~FiAS r!lfresh; 

Th.e internal refr .. sh address counters 
provide the refresh addressas, as in a 
normal CAS-before-FfAS refresh cycle. 

CA$-b.llfore-RAS Refresh Counter Test 
Cycle: 
A special timing sequence using CAS
before-RAS" counter test cycle provides 
a convenient method of verifying the 
functionality of eAS-before-RAS re
fresh activated circuitry. After the 
CA5-before-R"AS refresh .operation, if 
~ goes to high and goes to low again 
while Wis held Jow,. the read and 
write operation are enabled. This is 
shown in theCAS-before-R"AS,counter 
test cycle, timing. diagram. A memory 
cell addreSs, consisting of a row address 
(9 bits) and a, column address (9, bits), 
to be accessed can. be defin/ld as fol
lows: 

• A' ROVV ADDFlESS~ Bits. Ao to A7 
are defined by the refresh cOl,lnter. 
The bit Ae is set hrgh inte~nally. . 

* A COLUMN ADDRESS - All the bits 
Ao to Ae are defined by latching 
levels. on Ao ,to Ae at the second 
fal.li"g edge of CAS: . 

Tabl. t -NIBBLE'fi4bD£ADDRE$S SEQUENCE EXAMPLE 

SEQUENCE 
;,':;; 

RAS/CAS}norm~' m~del 
toggle CAS (nibbhi mode' 

toggle CAS (nibble mode) 

toggle CAS (nibble mode) 

toiJgle ~(nibbkliino,del . 
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NIBS\"E .BIT RAe 

2 

3 

4 

o 
1 

o 
1 

O. 

ROW ADDRESS 

10101010 

10101010 

10101010 

10101010 

10101010, 

CAe 

o 
o 

1 

o 

Suggested CAS-before-RAS Counter Ta.t 
Procedure ' , 
The timing, as shown in the CAS-before
R"AS Counter Test cycle, is used for 
the following operations: 
1) Initialize .the internal refresh address 

counter ·by using eight CAS-before
AAS refresh cycles. 

2) Throughout the. test, use the same 
column address; and keep RAB high. 

3) Write "low" to all 256 row address 
on the same column address by using 
normal early write cycles. 

4). Read "low" written in 5tep3) and 
check, and simultaneously write. 
"high" to the same address by using 
internal refresh counter test read
write CYCles. This step is repeated 
256 times, with ·the addresses \:leing 
generated bY,i.nternal refresh address 
counter. 

5) Read "high" written in step 4) and 
. check by using normal read cycle for 

all 256 locations. " 
6) Complement the test pattern and 

repeat step 3), 4) and 5): . 

COLUMN 
ADDRESS 

10101010 input addresses 

10101 ... 010 ... } 10101010 generated internally 

10101010 

10101010. sequence repea~ 
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Fig. 2 - Nibble Mode 

1) The case of first nibble cycle is Early write 

RM ~~ ________________________________ -J'--

WE~ I , I 
DIN ~ __________ ~""'--__ _ 

DOUT :=>>-----------HI GH·Z'''· ------------

Write,-_o-l-I_o--write--J LEar,v Write 1- No Ope •• 1. 
(Add. Increment) 

2) The case of first nibble cycle is delyed write (ReadWrite) 

.:ValidDatll 

RAS ~~ ____________________________________ Jr--

'~ ____ --,I ,'-------', 
----~~----~---~-----

DOUT 

l----Read-Write , . I. Read-Writa_-I-I_o -IRead 

_ : Valid Datil 

1·57 

II 
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Table-2 FUNCTIONAL TRUTH TABLE 

RAS CAS WE DIN 

H H Don't Care Don't Care 

L L H " 
Don't Care 

L L L Valid Data 

'. 

L L L VaHd Data 

L H Don't Care Don't Care 

L L Don't Care Don't Care 

H L Don't Care Don't Care 

DouT 

High-Z 

,Valid Qata 

High-Z, 

Valid Data' 

High-Z 

Valid Data, 

High-Z 

Read Write Refresh Note 

No No No Standby 

Yes No .Y~s . Read 

No Yes, ' Yes 
Early Write 

twcs~twcs (min) 

Delayed Write or Read-Write 
Yes Yes Yes (twcs ~ twcs (min) or 

"' tC\NO ~ tcwD (min)) 

No No Yes RAs'- only Refresh 

CAS-before-RAS Refresh Valid 
No No Yes d,ata selected at previous Read 

dr Read-Write cycle is held. 

No No No CAS disturb. 

Fig. 3-:-~URRENT WAVEFORM (Vee = 5.5V, TA = 25°C) 

RAS/CAS Cycle Hidden Refresh .cycle RAS-only Refresh Cycle Nibble Mode Cycle 

r----. f-
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8 

~ 1/\ A 

0 i\ \ \ 
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, 
/ \ 1111\ 1\ 0 

J' \. W I\J V \.. U \J I'V '-~ r-.... 
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TYPICAL CHARACTERISTICS CURVES 
Fig. 4 - NORMALIZED ACCESS TIME 
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Fig. 5 - NORMALIZED ACCESS TIME 
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PACKAGE DIMENSIONS 
Standard 16·pin Ceramic DIP (Suffix: -CI 

DIP·16C·A03 

16·DEAD CERAMIC (METAL SEALI DUAL IN·L1NE PACKAGE 
. (CASE No.: DIP·16C·A031 

A.05011.2 
REF \ 

INDEX ARE \ ~ 
0 
[ ] .2900.37) 

.31017.87) 
,.,1", 
J~' 

~ ________ ~.7~60~11~9.~30~) ________ ~.~1 . 
.800120.32) 

.09012.29) 

.11012.79) 

5]', .20015.08)MAX 

. .12013.05) 
.15013.81) 

.02010.51) 
.04311.10) 

.01510.38) 

.02310.68) 

MB 81257-10 1IIIIIIIIIIIIIIIillilimmmmlmlillilili 
MB 81257-12 P'WlTSU 
MB 81257-015 1IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIImlllllili 

.00810.20) 

.01210.30) 

Dimensions in 
inches Imillimeter.) 
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111111111111111111~illllllllllllllllllmlllllllll MB 81257-10 " 
F.UJITSU1' MB81257-12 

Illmlllllllllmllllllllllllllllllmmllllllllll MB81257-15 

PACKAGE DIMENSIONS 
Standard 16-pin Ceramic DIP (Suffix: -Cl 

R.O'3O'IO.76 
TYP 1",-

INDEX AREA 
".. 

DIP-16C-A04 

~[~ ""'h 

...... 
I . 

= ...... 

" 1.6-LEAD SoEAM WELD DIP 'PACKAGE 
(CA~E No.: OIP-16C,A04) 

.760119.30'1 

n 
.28717.291 

'3O'T70) 

I 

, )] 
...... ...... ...... = -
.800120.321 

,04311.09ITYP 

.09012.291 .020'10.511 

,11012.791 f--+--~=:;-:;;;=~---1+---- .05011.271 

.06211.58) 
,01510.381 
.02310.58) 

;2OO15.08JMAX 

.1-2013.051 

.15QI3,81! 

" ~ " 

Dimensions in 
inches and (millimeters) 



PACKAGE DIMENSIONS 
Standard 1611in Ceramic DIP (Suffix: -Z) 

DIP-16C-C04 

16-LEAD CERAMIC (CERDIP) DUAL IN-LINE PACKAGE 
(CASE No_ : DIp.;16C-C04) 

I 
.284(7.21) 

l"-r:::r--It::Ir-a:: ......... ::r-............ :::3" .......... !I::Ii---a: ......... ::::IO, ........ Cl!i--r:::r-"l ·lOT .67) 

-I .754(19.15) 
.788(20.02) 

---j r-.050(t.27)MAX 

.090(2.29) 

.110(2.79) .020(0.51) 
.050(1.27) 

.013(0.33) 

.023(0.58) 

.200(5.08)MAX 

.120(3.05) 

.150(3.81) 

MB 81257-10 1111111111111111111111111111111111111111111111111 

MB 81257-12 FUJITSU 
MB 81257-15 1IIIIIill~mIIIIIIIWimillIIOO~OOIIIII • 

Dimensions in 
inches (millimeters) 



a 
~~OOIl •• ~ MB 8t257-1O . 
FUJITSU; MB812.-12 _1.1 MB ·8'1257-15 

PACKAGE DIMENSIONS 
Standard 16-pin Plastic DIP (Suffix: -PI 

16·LEAD PLASTIC DUAL IN· LINE PACKAGE 
(CASE No.: Dlp·16p·M03) 

:~~1::::: :E~ 
1 ~. .748119.0) .1" 

.776119.7). 

Standard t80pin PlasticLCe {Sl!ffix: -PVI 

1-66 

.522 

.532 

n 
.487112.37~ [ 
.493112:52) [ 

l1N~: [ 

18·LEAD PLASTIC CHIP CARRIER 
(CASE No.: LCC·18P-M02) 

nnn 

0 

~ p 
p 

~ ~~J 
.28217.16) .. 
.28817.321 

.31718.05) 

.32718.311 

•• 00710.18) 
•. (11010.25) 

.030«i.76) 
TYP 

TVP 

.02010.511 
MIN 

.06011.52) 
MIN 

.. 13213.35) 
.14013.551 

.29017.37) 

.31017.87) 

-JI 

Dimensions in 
1nches (millimeters) 

.05011.27) 
TYP 

Dimensions in 
inches (millimeters) 



PACKAGE DIMENSIONS 
Standard 16-Pin Plastic ZIP(Suffix: -PSZ) 

LEAD 
No.1 

PIN ASSIGNMENT 

ZIP-16P-M01 

16 

16 LEAD PLASTIC ZiGZAG-IN-LiNE PACKAGE 
(CASE No_: ZIP-16P-M01) 

785(1995) 
.813(20.65) 

~ 

INDEX 

c5 

- .050(1.27) - .016(0.40) 
TYP .024(0.60) 

~ n n 0 
U U U 

?L O 
OJ U 

I 
.250(6.35) 

J6.85) 

.008(0.20) 
:012(0.30) 

MB 81257-10 IllWllllllmllllllllllllllllllllmlllwlllllll1 
MB 81257-12 FUJITSU 
MB 81257-15 III~III~IIIIIIIII~I~IIII~~IIIIIIIIOOI 

.104(2.65) 
.120(3.05) 

J. .327(8.3) 

__ Mr 
~~-t 

.118(3.0)MIN 

~ I. . ,.100(2.54) 
TYP 

Dimensions in 
inches (millimetres) 

1~6.7 
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PACKAGE DIMENSIONS 
Standard 18-pin Ceramic LCC (Suffix: -TV) 

LCC-18C-F04 

lS-PAD CERAMIC (FRIT SEAL) LEADLESS CHIP CARRIER 

1-68 

, (CASE. No.: LCC·18C-F04) 

~rl 

.280(7.1U 
295(1.491 

'Shapeof Pin 1 index; Subject to <;h~n!le wi'houl nol;ce 

.485(12.32) 
,500(12.10) 

Dlmenslon'n 
inches (millimete'sl. 

Circuit diagrams utilizing Fujitsu products are included as a 
means of illustrating typical semiconductor applications; con
sequently, complete information sufficient for construction pur
poses is not necessarily given. The information has been carefully 
checked and is believed to be entirely reliable. However, no 
responsibility is assumed for inaccuracies. Furthermore, such in· 
formation does not convey to,the purchase, of the semiconductor 
deviGes described herein any license under the patent rights of 
Fujitsu Limited or others. Fujitsu Limited reserves the right to 
change device specifications. 



262,144-BIT DYNAMIC RANDOM ACCESS MEMORY 

The Fujitsu MB 81257 is a fully decoded, dynamic NMOS random access 
memory organized as 262,144 one-bit words_ The design is optimized for high
speed, high performanc:e applications such as mainframa memory, buffer 
memory, peripheral storage and environments where low power dissipatiOn and 
compact layout is required_ 

Multiplexed row and column address inputs permit the MB B1257 to be 
housed in a standard 16 pin ,DIP/ZIP and 18 pad LCC. Pin-outs conform to the 
JEDEC approved pin out. Additionally, the MB81257 offers new functional 
enhancements that make it more versatile than previous dynamic RAMs. 
"CAtbefore-RAS"". refresh provides an on-c:hip refresh capability that is an 
upward compatible version of MB 8266A. The MB B1257 also feat\lres "Nibble 
Mode" which allows high speed serial access to up to 4 bits of data. 

The MB 81257 is fabricat~ using silicon gate NMOS and Fujitsu's advanced 
Triple-Layer Polysilicon process. This process, coupled with single-transistor 
memory storage cells, permits maximum circuit, den$lty and mi,(lim.1 chip size. 
Dynamic circuitry is employed in the design, including the sense amplifiers. 

Clock timing requirements are non-critical, and power supply tolerance is very 
wide. All inputs and output are 'TTL compatible. 

• 262,144 x 1 RAM, 16 pin DIP 
and ZIP/1B ped LCC 

• Silicon-gate, Triple Poly NMOS; 
single transistor cell 

• Row access time (tRAC I, 
80ns max. (MB Bl'257-801 

• Randam cycle tiine hRC I, 
175ns min. (MB 81257-801 

• Nibble Mode cycle time !tNe!, 
45ns min. (MB 81257-801 

• Single +5V supply, ±IO%tolerance 
• Lower power, 

385mW max. (MB 81257·BOI 
25mW max. (standby I 

• 256 refresh cycles every 4ms 
• CAS·before·RAS, RAS-only, 

Hidden refresh capability 

• High speed Read-white-Write cycle 
• tAR, fwCR,tOHR, tRWO, are 

eliminated 
• Output unlatched at cyCle end 

allows two·dimensional chIp select 
• Common I/O capability using 

Early' Write operation 
• On-chip latches for Addresses and 

Data·in 
• Standard 16-pin Plastic 

DIP (Suffix: -PI 
• Standard 18-pin Plastic 

LCC (Suffix: -POI 
• Standard 16-pin Plastic 

ZIP (Suffix: -PSZI 
• Standard 16'pin Ceramic 

DIP (Suffix: -CI 

ABSOLUTE MAXIMUM RATINGS (See NOTEI 
Rating Symbol Value Unit 

Vollage on any pin relative 10 Vss VIN, VOUT -110 +7 V 
Voltage on V"" supply relative to Vss V"" -1 to +7 V 

Storage temperature 
C.ramie 

TSTG 
-5510 +150 DC 

I Plastic -55'10 +125 
Power dissipation Po 1.0 W 
Short circuit output current - 50 mA 

NOTE: Permanent device damage may occur if ABSOLUTE' MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as' detailed in the operational ,sections of this data 
sheet. Exposure to absolute ~aximum rating conditions for extended 
p"p.ric th,' may at~~::r.t. d~V:C3 reliabilitv. 

MB 81257-80 

Mlrch 1987 
Edition 1.0 

PLASTIC PACKAGE 
DIP-1IP ... 03 

PLASTIC PACKAGE 
LCC-1IPoMOZ 

PLASTIC PACKAGE 
ZI",.PoMOl 

DIP·I8C-A03: See Page 19 
DIP·I8C·A04: See Plge 20 

PIN ASSIGNMENT 

Pin IlSignment for ZIP: See pege 23 

This device contlins' circuitry to proteCt" the 
inputs' againlt, ~age due to high static volt
ages or illectrlc, fields. ,However, it i. IdVised 
thlt norm.' p....:autions be, taken to avoi,d 
application of Iny Voltage higher thin maxi· 
mum rated voltages to this o,igh impedance 
circuit. 
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RECOMMENDED OPERATING CONDITIONS 
(Referenced to Vss! 

Parameter Symbol Min Typ Max 

Vcc 4.6 6.0 6.6 
Supply Voltage 

Vss 0 0 0 

Input High Voltage. all inputs VIH 2.4 6.6 

Input Low Voltage. all inputs V IL -2.0 0.8 

DC CHARACTERISTICS 
(Recommended operating conditions unl_ otherwl .. noted) 

Parameter Symbol 
Min 

OPERAT!NG CURRENT-
Average Power Supply Current MB.81257·80 

" Icc, 
(RAS. CAS cycling; tRc • Min.) 

STANDBY CURRENT 
ICC2 Standby Power Supply Current (RAS. CAS· V IH ! 

REFRESH CURRENT 1-
Average Power Supply Current MB 81257·80 ' ICC3 
(RAS cycling. CAS = V IH ; tRC· Min.! ,. 

NIB!JLE MODE CURRENT-
Average Power Supply Current MB 81257-80 Ic~ 
(RAS· VIL• CMCycling; tNC • Min.) 

.' 

REFRESH CURRENT 2-
Average Power Supply Current MB 81257·80 Iccs 
(CAS·before-R'AS; tRc • Min.! 

INPUT LEAKAGE CURRENT any Input 
(VIN • OV to 5.5V. Vcc • 4.5V t05.5V. Vss· OV. IUL) -10 
all other pins not under test· OVI 

OUTPUT LEAKAGE CURRENT 
10(L" -10., 

(Data is disabled. VOUT • OV to 5.5VI 

OUTPUT LEVEL 
VOL Output Low Volta~ UOL ., 4.2mAI 

OUTPUT LEVEL 
V~H 2.4 Output High Voltage UOH • -6.0mA) 

• • rwrrsu 
MB 81257·80 m ,-. 

Unit 
Operating 

Temperature 

V 

V 

V o°Cto +70°C 

V 

Value 
Unit 

Typ Max 

70 mA 

, , 

4.5 mA 

60 mA 

22 mA 

65 mA 

10 p.A 
" 

10 p.A 

0.4 V 
.' 

'V 
" .. 

NOTE -: Icc is depended on output loading and cycle rates. Specified values are obtained with the output open. 
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_am." 
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AC CHARACTERISTICS 
(Recommended 0l:'8r~tinl condition. unl ... otherwise noted.) •.. -- , 

Value 
I' . Parameter - Symbol Unit 

.... .. Min Max 

Time between Refresh tllEF ,. 4 ms 

Random ReadlWrite Cycle Time tllC 175 ns 

Read-Write Cycle Time t FlWC 180 
. '. 

ns 

Access Time from RAS 
'. 

1111 tFlAC 80 ns 

Access Time from CM 1111 tCAC 45 ns 

Output 8uffer Turn off Delay :,,;' 

tOFF '0 25 ns 

Transition Time tT 3 50 ils 

RAS Precharge Time tFlP 80 ns 

~ Pulse Width tFlAS 85 ,100000 .•... ens " 

eAr"u_I ...... ~ __ 

~"SH ! 50 . ," fti "M.oJ n.u." ,I.JIII. '" 

CAS fulse Width ;',r··" , tcAS 50 100000 ns ,. ", 

CAS Hold Time .': tCSH 85 ns 

~ to CAS'Delay Tim. II .. tFlCD 20 35 ·ns~_ 

CAS tb lfASSet !!IpTime tCIIS 10 .. ns -":, 

Row AddresS SetUp.Tiql.e ... tASFI 0 
, 

lIS . 
.. 

. ," 

Row Address Hold. Time tFlAH 10 lis 

Column Address Set Up Time tASC 0 ... ns 

Column AdctreSs I:f'lfd Time .tCAH. 15 , .ns 

Read Comm.nd Set Up Time 
; 

tFlCS 0 : ~ ns 
Read Comm.;W Hold Time ReferenCed to.m: .. " 

tllCH 0 ns , 
Read'Command Hold Time Referenced to ~ . ' .. tFlFlH ...... 20 'ils 

Write Command Set Up ;l'ime .' ,. : .. , .0 " .. 
." . twcs_,: ns 

Write Command Pulse Width' twp 15 ns 
.. 

Write Command .Hold Time , ,tWCH 15 I. ns . 

Write Command to ~·lead Tim. 
... -

tllWL 35 ns 

Write Command toCAS'Leadfime .J tCWL 35 ns 

Dat~)J:I"Set Up Ii"", ~ps 0 ns 

Oata tn. Hold Tima tOH 15 , ns 

CAS to. WE Delay , .. .. lCWD 15 ns 

RefreS!) Set Up Ti.me for CAS Referenced to fiAS 
tFCS (CAS:l)e.fore;RA.S cycle)]. 20 ns 

Refresl) Hold Time for ilAS Referenced .toRAS 
tFCH 20 ·ns lCAS.befor":RAS cycle) , 'r 
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AC CHARACTERISTICS 
(Recommended operating conditions unless oth_lsa noted.) 

Parameter .-
~ Precharge Time (CAS'before·RAS cyclel 

ffAS Precharge to 00 Active Time (Refresh cyclesl 

Nibble Mode ReadlWrite Cycle Time 

Nibble Mode Read·Write Cycle Time 

Nibble Mode Access Time 

Nibble Mode 00 Pulse Width 

Nibble Mode 00 Precharge Time 

Nibble Mode Read RAS Hold Time 

Nibble MO!le WriteRAS Hold Time 

Nibble Mode !:AS Hold Time Referenced to ~ 

Refresh Counter Test Cycle Time ID 
Refresh Counter Test RAS PulseWidth ID 

Refresh Counter Test CAS Precharge Time ID 

Notes: 

I An initial pause of 200 IlS is required after power up. 
And then several cycles (to which any Scycles to per· 
form refresh are adequatel are required before proper 
device operation is achieved. 
If internal refresh counter is to be effective. a mini· 
mum of S CASbefore RAS refresh cycles are required • 

., AC characteristics assume tT - 5 ns. m VIH (minI and VIL (maxI are 'reference levels for 
measuring timing of input signals. Also. transition 
times are measured between VIH (minI and VIL 
(max.l . 

.. Assumes that tRCO ~ tRCO (maxI. If tRCO is greater 
than the maximum recommended value shown in this 
table. t RAC will increase by the amount that tRCO 
exceeds,tha.value shown. ' 

.. Assumes that tRco ~ tRCO (maxI. 
iii Measured with a load equivalent to 2 TTL loads and 

100 pF. ' 

Symbol 
Min 

t CPR 20 

tRPC 20 

tNC 45 

t NRWC 45 

t NCAC 

tNCAS 20 

tillCP 15 

t~RRSH 20 

tNWRSH 35 

t RNH . 20 

tRTC 330 

t TRAS 230 

t CPT 50 

IIMnl~~~M~~M~H 
PUJITSU 

MB 81257-80 _i~.~. 

Value 
Unit 

Max 

ns 

ns 

ns 

ns 

18 ns 

ns 

ns 

ns 

ns 

ns 

ns 

10000 ns 

ns 

I Operation within the tRCO (maxI limit insures that 
t RAC (maxI can be met. tRCO (maxI is specified as a 
reference point only; if tRco is greater than the 
specified tRCO (maxI limit. then access time is can· 
trolled exclusively by tCAC ' 

• tRCO (minI" tRAH (mint +41::r(tT=5nsl + t ASC (minI 
II Either tRRH or tRCH must be satisfied for a read cycle. 

• twcs and tcwo are not restrictive operating para· 
. meters. They are included in the data sheet as electrical 

characteristics ol)ly. If twcs ~ twcs (minI. the cycle 
is an early write cycle and the data out pin will remain 
open circuit (high impedance) throughout entire cycle. 
If tcwo ~ tcwo (minI. th~ cycle is a read·write cycle 
and data out will conta1n data read from the selected 
cell. If neither of the above sets of conditions is satis· 
fied the condition of the data out is indeterminate. 

III Test mode cycle only. 
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°OUT 

Re..t Cycle 

.. Doll', c::-

Write Cycle (Early Writel 

°OUT 
VOH-___________________________ HIGH~:----------------------------

VOL-

• Don't ear. 



DOUT 

Reed-Write/Reed-MocIify-Write Cycle 

Nibble Mode Reed Cycle 

-PWI'I'SV 
M8 81257·80 .-a.E 

~--------__ ---------tRASI--------------4---~~ 

VIH-""_ .. -:, H+--,j, 
VIL- >. 

.... IM·teu. 
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Nibble Mode Write Cycle(E~rIY Write) 

'ADDRE~~ES 

DOUT 
VOH-
VOL_---'O";' ..... 'O";'-....;;.-------HIGH.Z---------------

CJ Don't C ... 

Nibble Mode Read-W,lte Cycle 

~----------~-----------tAAS----------------------~ 

ADDRESSES 

DOUT 

[3 Don't Care 
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RAS V'H-
V 1L -

ADDRESSES 
V'H-. 

CAD .oA7' V'L-

en V,H-·· 

V'L-· 

DOUT 
VOH-
VOL-

RAS V'H-
V ,L-

CAS V'H-

V ,L-

DOUT 
VOH-
V OL-

.lIIm~ill~I~!lli~imlm 
FV.JI'I'SU 

MB 81257-80 .11111. 

~nly Ref .... h cycI. 

NOTE: ~,D'N" Don'teare, As" V'H or V ,L 

~--------------'AC----------------~ 

l\oo-------""'IJ-------tAP--------i 

o Don't C ... 

CA$·before-RAS R.f .... h Cyel. 

NOTE.: Address,WE', D,N" Don't care 

~------------'AC--------------~ 

,-';"'.,....--.,....-11. f-o-----'AAS------t J..------"L 

'FCS 'FCH 

}--------------------HIGH~_----__ -----------------

CJ Don" Ca .. 
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Hidden Refresh Cycla 

t------·RC------I 

v,.;-----i 1---
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V'H 
ADDRESSES _, V,L 

\WeRlIdl 

" DOUT 

CAl-befo .... JiAi Ref .... h Counter Test Cycle 

• Dod. eo .. 

• Don"Core 



DESCRIPTION 
Simple Timing Requirement 
The MB B1257 has improved circuitry 
thlt eases timing ,requirements for high 
speed access operations. The MB 81257 
can operate under the condition of 
tRco (max) - tCAc thus providing 
optimal timing for address multiplexing. 
In addition, the· MB 81257 'has the 
minimal hold times of Address (tCAH), 

before CAS, DIN is strobed by CAS, 
and the set·up and hold times are reo 
ferenced to CAS: In a read·write cycle, 
WE" can be delayed after CAS has been 
low and 00 to WE DelayTir'ne (tcwo) 
has been satisfied. Thus 0 IN is strobed 
by WE, and set·up and hold times are 
referenced to WE. 

m (tWCH) and DIN ltoH). The Data Output: 
MB 81257 provides higher throughput The output buffer is three·state TTL 
in inter-leaved memory systemapplica- compatible with a fan-out of two 
tions. Fujitsu has made timing require- standard TTL loads. Data out is the 
ment that are referenced to RAS same polarity as data-in. The output is 
non-restrictive and deleted them from in a high impedance state until CAS is 
the data sheet_ These include tAR, brought low. In a read cycle, or read
tWCR' tOHR and tRWO' As a result, write cycle, the outPut is valid after 
the hold times of the Column Address, t RAC from transition of RAS when 
DIN and WE as well illS tCWD. (~tRCD (max) is satisfied, or after tCAC 
to WE Delay) are not ristricted by from transition 01 ~. when the 
tRCO- transition' occurs after t'f\£2... (max.) 

Data remain valier until CAS is re

Addreu Inputs: 
A total of eighteen binary input address 
bits are required to decode any 1 of 
262,144 cell locations within the 
MB 81257. Nine row-address bits are 
established .on the input pins (Ao 
to As) and are latched with the Row 
Address Strobe (RAS). Nine column
address bits are established on the input 
pins and are latched with the Column 
Address Strobe (CAS). All row ad
dresses must be stable on or before the 
falling edge of ro. CAS is internally 
inhibited (or "gated") by m to 
permit triggering of CAS IS soon IS the 
Row Address Hold Time (tRAH) speci
fication has been satisfied and the 
address inputs have been changed from 
row·addresses to column·addresses. 

Write Enable: 
The read mode or write mode is selected 
with the W£ input. A high on WE 
selects read mode; low selects write 
mode. The data input is disabled when 
read mode is selected. 

Date Input: 
Data is written into the MB 81257 
'during a write or read-write cycle. The 
later falling edge of WE or eAS is a 
strobe for the Dat~ (DIN I register. In 
a write cycle, if WE is brought low 

turned to a high level. In a write cycle, 
the identical sequence occurs, but data 
is not valid. 

Fast Read-Whil.Write cycl. 
The, MB 81257, has a fast read while 
write cycle which is achieved by precise 
comrol of the three-state output. buffer 
as well as by the simplified timings, 
described in the previous section. 
The output buffer is comrolled by the 
sate of WE when ~ goes low. When 
WE is low during ~ transition to 
low, the MB 81257 goes into the 
early write mode in which tlie outPut 
floats Ind the common 110 bus can be 
used on the system level. Whereas, when 
WE goes low after tcwo following CAS 
transition to' low,the MB 81257 goes 
into the delayed write mode_ The 
output then contains the data from the 
cell selected and the data from DIN 
is written into the cell selected. there
fore, a very fast reid write cycle is 
possible with the MB 81257. 

Nibble Mode: 
Nibble mode allows high speed serial 
read, write or read-modify-write IcceSS 

of 2, 3 or 4 bits of date. The bits of data 
that may be accessed during nibble 
mode ere determined by the 8 row 
addresses and the 8 column addresses. 
The 2 bits of addresses (CAe, RAe) IIr. 

.lnm~lllilllllm~~~lrulll 
F'WI'I'SU 

MB 81257-80 •• ilOOiWI 

used to select 1 of the 4 nibble bits for 
initial access. After the first bit is 
accessed by normal mode. the remaining 
nibble bits may be accessed by toggling 
eAS' high then low while RAS'remains 
low_ Toggling CAS causes RAe and 
CAe to be incremented internally while 
all other address bits are held constant 
and makes the next nibble bit available 
for access_ (See Table 1). 
If more than 4 bits are accessed during 
nibble mode, the address sequence will 
begin to repeat. If any bit is written 
during nibble mode, the new data will 
be read on any subsequent access. If the 
write operation is executed again 
on subsequent eccess, the new data will 
be written into the selected cell loca-
tion .. ,> , 

In n,ibble mode, thlt>. three>-state control 
of, t.tie DouT pin is !:Ietermined by the 
first norma'! aci:ess cycle. 
The data output)s controlled only by 
the ~ state referenced at the CAS 
negative transition of the normal cycle 
(first nibble bit). That .is, when twcs> 
twes (min) is met, the data output will 
remain high impedance state throughout 
the succeeding nibble cycle regardless 
of the WE state. Whereas. when tcwD > 
tewo (min) is met, the data output will 
contain data from the cell selected 
during the succeeding nibble cycle reo 
gardless of the WE state. The write 
operation is done during the period in 
which the WE Ind ~ clocks are low. 
Therefore, the write'operation can be 
performed bit by bit during each nibble 
operation regardless of timing con· 
ditions of WE (twes and tewo) during 
the normal cycle (first nibble bit). 
See Fig. 2. 

Refresh: 
Refresh of the dynamic memory cells is 
accomplished by performing a memory 
cycle It each of the 256 row-addresses 
(Ao to A71at least every 4 ms. 
The MB 81257 offers the following 3 
types of refresh. 

RAS-only Refresh; 
The RAS' only refresh aboids any out· 
put during refresh because the output 
buffer is in the high impedance state un
less CAS is brought low. Strobing each 
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of 256 row~lIiddresses ·(Auto A7) with 
RAS will cause 1111 bits in each row to 
berifieshed.Further RAS-only refresh 
results in a substantial '. reduction in 
power dissipation. During ~nly 
refresh cycle, either V 11'1 or V IL is par-
mittedto At. . 

CAS-before-RAS ",afresh; 
CAS-before.: RAS refresh ing available on 
the r,IIBB1257 offers an alternate re·. 
fresh' method. If ~. is held low 
for' the specified' period . (t~c;s) bef,ore 
RA~ goes .. to low,,' ()n-c;bip' ,refresh 
control r,:1~k genllrators and the refresh 
address counter ire enabled, and. an 
internal refresh operation takes plaCe. 
,After the refresh operation is perform
ttl; the refresh address cOunter is auto
matitally incremented in preparation 
for the next CAS-before~ refresh 
operation. 

Hidden RefreSh; 
A hidden retresh·.cycle may takes place 
while inai~tainihg latest valid data' at 
the output byextendinll the ~ active 
time. For the MB 81257, .thidden 
refresh cycle is CAS-before· RAS rafre$h. 

The internal refresh address .counters 
provide the refresh addresses, ., ItI, a 
normal·CAS.before.·RAS r,fresh cycle, 

CAS-before,RAS. Refresh Counte.r Ten 
Cycle: 
A special timing sequence using CAS
before· RAS counter test cycle provides 
a convenient metho.d of verifying, the 
functionality,pf CAS-bef()re'RAS ra
·fresh .activated circuitry.. After,the 
W-before·l!ASrefresh operation, if 
~ goes to ,high and goes ,to low again 
""hil~,RAS is,he!d low, theread,.and 
writll,operetion,are e"abled. This is 
shown in the CM-before·RAS counter 
testeycle ,timing,d'iagram. Amemilry 
cell .ddress, cilnsisting~f a row aditress 
(lI.bitsi and a column address (9 bits), 
to beacC~d can hi defil)ec! as, fol· 

. lows: ' . 

Suggested W-befo~'Irll Coul)1lr'J.rt 
I'I:ocedure .. 
The tir~ing, as shown in the.CAtbefore. 
RAS CQunter Te~t Cycle, is used for 
the foill/wing operations: . 
1) Initialize the .internal refresh address 

counter by using eight mbefore· 
RASrefresh cycles~ . 

2) Throughout the test"use. the~arne 
C:\llumn .. address, and keep RAB high. 

3) Write. "low" :to . all 256' ~ow address 
, . on the sam'.~lumn addr,.s by using 

normal earlv write cycles. .' 
4) ReBd'"low''' Writtl," in steP. 3)aiid 

Cheek', and simultaneously write 
"high" to the same addreSs by using 
internal refresh counter' test read· 
write'cycles. this' step' is repe.ted 
256 times, with the addresses being 
generated by internal refresh address 
counter. 

5) Read "high" written in step 41 and 
• A ROW ADDRESS - Bits Au to A7 chei:kbv using ;no{malread,cycle for 

are defined by the refresh counter. all 256,1ocation,s. 
The bit At is set high internally. '61 COmplement tlJe'lest . pattern. and 

• A COLUMN ADDRESS ~AII ihe bits repeat step 3),4) and 5). 
Ao· to At are defined by ,latching 
,levels on Au to At it the seclmd 
falling edge of ~. 

Table 1 ~NIBB.I.E MODE. ADDRESSSE,QUENCE !EXAMPLE 
COLUMN 

'SEOUENCE NIBB,LE Bll, RAe ROW ADDRE$S CAs ' ADDRESS 

.'.' .-

RAS/eAS' (normal mode) 0 10101010 0 10101010 input addresses 

toggle CAS (nibble mode) 2 f 19t01010 

toggle CAS (nibble mode) 3 0 10101010 

, touill! ~(nitibiemocie), 4 '<i 1. 10101010 

toggleCASlnibble mode) 0 '10101010 

0 101010101 
1010,010 generated internally 

1 10101010 

0 10101010 s!Klu.ence repeats 
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Fig. 2 - Nibble Mode 

1) The case of first nibble cvcle is Earlv write 

RAS~ ~ \~. ____________________________ ~I 

WE ~ I , I 
D,N x::::x _____ ---'x:::x::::x::::)~ ___ _ 

DOUT ::)>------------IHIGH.Z-------------
~EarlY Write 'I I. No Ope .. --o .... I ... _-Writ.""· --'_-I-oI __ -Writ.---J 

CAdef. Increment) 
D:V"idDd8 

2) The case of first nibble cycle is delved write (Read·Write) 

RAS~ ~ \~. ____ ~ ____________________ --J' 

,'------, ''--__ ~r 
D,N· ____ x:::x:::x:::x _______ x::x""-__ _ 
DOUT 

l..--R .. d.wrItO-_;+I_·.-R •• d.wrlte __ 1 • __ R.Od-l--R .. d.wrl •• --l 
D:VeIIdDd8 
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Table-2 FUNCTIONAL TRUTH TABLE 

RAS CAS WE DIN DOUT Read. Write Refresh Note 

H H Don't Care Don't Care High-Z No No No Standby 

L L H Don't Care Valid Data Ves No Ves Read 

L L L Valid Data High-Z No Ves Ves 
Early Write 

twes~wcs (min) 

L! L L Valid Pa.ta Valid.Data Ves Ves Ves 
Delayed Write on:tead-Wri'te 

(tewo ~ tewo (min)) 

L H Don't Care . Don't care Hlgh:Z No No' Ves ft'AS- only Refresh 

" , ". CAS~before-RAs.Refresh Valid 
L L Don't Care Don't eare Valid Data No No Ves data selected at previous Read 

or' Read-Write cycle is held. 

H L Don't Care 'Oon't Care High-Z No No No CAS disturb. 

Fig_ 3 -CURRENT WAVEFO'RM Wee· 5_5V.TA· 25°C) 

RAS/CAS Cycle Hidd en Refresh Cycle RA$-only Refresh Cycle N'bbl M d Cv I I • o. co 
RAS 
CAS 

---.. ,,-
r-r r- J -

I" 

C 
160 

.s 120 
0 ,g 

80 

40 

1\ 
.,," , 1.( 1\' 'in .. ". 

1\ I \ n 
.. 1\ f\ 

I 
~J~ 

\ 
nl" J \ ./1 ~ 

~v \. ....J l\J v I\... U \.) v 1'-II '-
rvv \.. A .A -

50n./Di.IliSio" • 
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TYPICAL CHARACTERISTICS CURVES 
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Fig. 5 - NORMALIZED ACCESS TIME 
vs AMBIENT TEMPERAUTRE 
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PACKAGE DIMENSIONS 
(Suffix: .c) 

DIP·1SC-A03 

.llfllIIWlllmll 
F'U.JI"I"IIU 

MB 81257-80 .1.millN~1 

18·LEAD CERAMIC (METAL SEALIDUAL IN·LINE PACKAGE 
(CASE No.: DIP·1SC·A03) __ : ... ,,1 rfto9" 

R.050I1.2 
REF '\ 

INDEX ARE "\ [ ~ 
tJ 

.047:::~:(1.20~:~:1 
Cll1l87 FUJITSU LIMITED DIII035S.3C 

J 
..... 

.29J 
(7.49~ 

008 
OlD 
.201 
.25 

~ 

tJ 
.300±.OI0 

"i-==*=' ... ']~I 
.OI0±.OO2 

(O.25±O.051 

Dimensions In 
inches (millimetersl 



~Imllllllllllllllllllllillmlllllillmlllill 
FUJITSU III mllllillillllllllllllllllllllllllllillmllllill MB 81257-80 

PACKAGE DIMENSIONS 
(Suffix: -C) 

A.030(O.76)", 
TVP 

Dlp·16C·A04 

16·LEAD CERAMIC (METAL SEAL) DUAL IN·LlNE PACKAGE 
(CASE No.: DIP·16C·A04) 

r--

J. __ :=:,::::l OOto9( 

~ 
.300t.Ol0 [ ~ 

INDEX AREA 

'" Ir-1 

I. == == == == == 

) 
== 

--'-:::::!'=ll:::::;::::;=!]'" 
1 ·010'.002 

(O.25±0.OS) 

1-88 

.100'.010 
(2.54'0.25) 

.700(17.78)REF 

.050~:~~: (1.27:g:~~) . 

©1987 FUJITSU LIMITEO 016044S·2C 

.043(1.09)TVP 
(x4 PLCS) 

.035'.015 
(0.89.0.38) 

.2oo(S.08)MAX 

.134 •. 014 
(3.40.0.36) 

Dimensions in 
inches (millimeters) 



PACKAGE DIMENSIONS 
(Suffix: ·PI 

16-LEAD PLASTIC DUAL IN·L1NE PACKAGE 
(CASE No.: DIP·16P·M031 

INDEX·l 

I 
.260 •. 010 

INDEX·2 
!';::::;=;=:;::;;::::;:::;::::;::::;::::;:::;::::;:::::;:::::;::;::;~~0.25) 
'---___ 766+.00811945+0.2)J V LJ I ~ • -.012 . -0.3 ~ 

.10012.54) 
TYP 

.033::g~; 

10.85:g:~) 

e1987 FUJITSU LIMITED D16030S·2C 

.047:~'2 

11.2:g·3 ) 

.11813.0)MIN 

.02010.51)MIN 

_D .. m~1II 
FUJITSU 

MB 81257-80 _"I~ 

Dlmen,lons in 
inch .. (millimeters) 
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- .... 
PWlTSU 
__ MB 81257-80 

PACKAGE DIMENSIONS 
(Suffix: ·POI 

no 
.4901.003 

(12.4510.08) 

.5271.005 
113.3910.13) 

'2851'003~:::J 17.2410.081" .. 

.3221.005 
18.18tO;I3) 

4>1886 FUJITSU LIMITED C180111S-3C 

1-90 

008+·002'0 20+0.06) 
. ,...O!l1·· -0.02 

R.03010; 76)TVP 

.020(0.51) 
MIN 

.060(1.52) 
MIN 

...... --1-.134+.006134+0.16) 
-.002 • -'0.06 : 

Dimensions in 
inc .... (millimeters) 



PACKAGE DIMENSIONS 
(Suffix: -PSZ) 

LEAD 
No. I 

PIN ASSIGNMENT 

ZIP·16P-M01 

16 

16 LEAD PLASTIC ZIGZAG·IN·LlNE PACKAGE 
(CASE No.: ZIP·16P-M01) 

+008 +02 
.803_:012(20.4-0:31 'I 

~ 

INDEX 

d I 

I 
.280±.008 

J0.20 

.010±.002 
0.25±0.051 

- .060(1.271 - .020±.004 
TYP (0.50±0.101 

fD n n n n n n 
U U 0 0 U 0 U 

~1187 FUJITSU LIMITED Z11OO1S·3C 

-F'WITSU 
M8 81257-80 _-I 

112:t.OO8 
(2.85±0.21 

1, 
MAX 

..... I-
~~ 

.118 3.01 MIN 

,-
.100(2.541 

TYP 

OI ....... lons In 
Inch .. (mlilimete/ll 

1-91 



1-92 



11111111111111111111111111111111111111111111111111111111111111111 

65,536 x 4 DYNAMIC RANDOM ACCESS MEMORY 
The Fujitsu MB B1464 is fully decoded, dynamic random access memory 
organized as 65,536 words by 4·bits. The design is optimized for high speed, 
high performance applications such as mainframe memory, buffer memory, 
peripheral storage and system memory for microprocessor unit where low 
power dissipation and compact layout is required. 
The multiplex row and column address inputs permit the MB 81464 to be 
housed in a standard 18 pin DIP, 18 pin PLCC, and'20 pin ZIP. Additionally 
the MB 81464 offers new functional enhancements that make it more versatile 
than previous dynamic RAMs. The "~·before.RAS" refresh cycle is pro· 
vided an on chip refresh capability. MB 81464 also features "page mode" 
which allows high speed random access to up 256 bits within a same row. 
The MB 81464 is fabricated using silicon gate NMOS and Fujitsu's advanced 
"Triple Layer Polysilicon" process technology. This process, coupled with 
single transistor memory storage cells, permits maximum circuit density and 
minimal chip size. Dynamic circuitry is employed in the design, including the 
sense amplifiers. 
The clock timing requirements are non critical" and power supply tolerance is 

. very wide. All inputs and outputs are TTL compatible. 

• 65,536 x 4 DRAM, 18 pin Dip, 
18 plnPLCC, and 20 pin ZIP. 

• Silicon gate, Triple Poly NMOS, 
single transistor cell. 

• Row access time (tRAe), 
100 ns max. (MB 81464·10) 
120 ns max. (MB 81464·12) 
150 ns max. (MB 81464·15) 

• Cycle time (tRc\, 
200 ns min. (M881464·10) 
220 ns min. (MB 81464·12) 
260 ns min. (MB 81464·15) 

• Page cycle time (tpc\, 
100 ns min. (MB 81464·10) 
120 ns min. (MB 81464·12) 
145 ns min. (MB 81464·15) 

• Single +5V supply, 10% tolerance 
Low power, 

385 mW max. (MB 81464·10) 
358 mW max. (MB 81464·12) 
314 mW max. (MB 81464·15) 
27.5 mW max. (Standby) 

• On chip substrate bias generator 
for high performance 

• All inputs/outputs are TTL com· 
patible 

• 4 ms/256 refresh cycles 
• Early write or OE controlled write 

ca.E!£!ty ___ _ 
• "CAS·before·RAS", RAS-onlyand 

hidden refresh capability 
• Read write capability 
• On chip latches for addresses and 

DOs. 
• Compatible with ~PD41254, 

HM50464, and TM4464 
• Stanadard 18'pin Ceramic 

(Metal Seal) DIP (Suffix: ·C) 
• Standard 18'pin Plastic 

DIP: (Suffix: ·P) 
• Standard 18 pin PLCC 

(Suffix: ·PO) 
• Standard 20 pin ZIP 

(Suffix: ·PSZ) 

ABSOLUTE MAXIMUM RATING (See NOTE) 
Rating Symbol Value Unit 

Voltage on any pin 'relative to vss VIN, VOUT -1 to +7 V 
Voltage on Vee supply relative to Vss Vee -1 to +7 V 

l Ceramic -55 to +150 ·C Storage temperature I Plastic TSTG -55 to +125 
Power dissipation Po 1.0 W 
Short circuit output current - 50 mA 

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 

MB 81464-10 
MB 81464-12 
MB 81464-15 

June 1987 
Edition 4.0 

PLASTIC PACKAGE 
DIP·18p·M03 

PLASTIC PACKAGE 
LCC·18P-M02 

PLASTIC PACKAGE 
ZIP·20P·M01-

DIP·18C·A01: See Page 22 

PIN ASSIGNMENT 

Pin assignment for ZIP: See pege 21 

This device contains circuitry to protect the 
inputs against damage due to high static volt
ages or electric fields. However. it is advised 
that normal precautions be taken to avoid 
application of :any voltage higher than maxi~ 
mum rated voltages to this high impedance 
circuit. 



I •• IUIUIIIIIII i M! 81464-10 
FUJITsu MB 81464~1~" 
~~~lmllllillllln!11 MB '81464-15 ' 

CAPACITANCE (T A = 25°C) 

Parameter 

. Input Ca~acitanceAo.to. ~7 

Data,lfOCapaci.tance.{DQ1 to·DQ4) 

Fig. 1 ~ MBc81464 BLOCK DIAGRAM 

SENS.E "'MPS 
1/0 GATING 

. 262,l44BlT. . 
STORAGE CELL 

.. 

"Symbol' 

i· Coa 

Typ 

,'I~ 

WRITE 
CLOCK 
GEN. 

DATA 
IN 

BUFF. 

--Vee 

·~Vss 

Valu~ 

Max 

7 

10 

7 

DQ1-DQ4. 

'Uni! 

.. 

pF 

pF 

pF 



RECOMMENDED OPERATING CONDITIONS 
(Referenced to Vss) 

Value 
Operating Parameter Symbol Unit 

Min Typ Max Temperature 

Supply Voltage 
Vcc 4.5 5.0 5.5 V 

Vss 0 0 0 V 

Input High Voltage, all inputs V1H 2.4 - 6.5 V DoC to 70°C 

Input Low Voltage, all inputs except DO V1L -2.0 - 0.8 V 

Input Low Voltage, DO V1LO' -1.0 - 0.8 V 

" The device will withstand undershoots to the -2.0 V level with a maximum pulse width !:If 20 ns at the -1.5 V level. 

DC CHARACTERISTICS 
(At recommended operating conditions unless otherwise noted.) 

Value 
Parameter Symbol 

Min Typ Max 

OPERATING CURRENT" MB 81464·10 70 

Average Power Supply Current MB 81464-12 Icc1 65 
(RAS, CAS cycling; tRc = min) MB 81464·15 57 

STANDBY CURRENT 
Icc2 5.0 

Power Supply Current (RAS = CAS = V IH) 

REF.RESH CURRENT 1" MB 81464-10 60 

Average Power SuppJy Current MB 81464-12 Icc3 55 
(CAS = V1H , RAS cycling; tRC = min) MB 81464·15 50 

PAGE MODE CURRENT" MB 81464·10 40 

Average Power Supply Current MB 81464-12 Icc4 35 
(Fi"AS = V1L, CAS = cycling; tpc = min) MB 81464-15 30 

REFRESH CURRENT2" MB 81464-10 65 

Average Power Supply Current MB 81464·12 Icc5 60 
(CA5-before-RAS; tRC = min) MB 81464·15 55 

INPUT LEAKAGE CURRENT any input 
(OV ~ V 1N ~ 5.5V, 4.5V ~ Vcc ~ 5.5V, Vss = OV, IUL) -10 10 

, all other pins not under test = OV) 

OUTPUT LEAKAGE CURRENT 
IOQ(L) -10 10 

(Data out is disabled, 0 V ~ VOUT ~ 5.5 V) 

OUTPUT LEVEL 
VOH 2.4 Output High Voltage (lOH = -5 mAl 

OUTPUT LEVEL 
VOL 0.4 

Output Low Voltage (LOL = 4.2 mAl 

" . Icc is dependent on output loading and cycle rates. Specified values are obtained with the output open. 
Icc is dependent on input low voltage level V1LO , V1LO > -0.5 V. 

Unit 

mA 

mA 

mA 

mA 

mA 

p.A 

p.A 

V 

V" 
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·\ MB 81464-10 
MB 81464-12 
MB 81464-15 

AC CHARACTERISTICS 
(At recommended operating conditions unless otherwise noted.) 1111111. 

MB 81464-10 
Parameter - Symbol 

Min Max 

Time between Refresh tREF 4 

Random ReadlWrite Cycle Time tRC 200 

Read-Modify-Write Cycle Time tRwc 270 

Page Mode Cycle Time t pc 100 

Page Mode Read-Modify-Write Cycle 
tpRwC 170 Time 

AccQ$s Time from RAS ~Ell tRAC 100 

Access Time from 'CAS IiJIB tCAC 50 

Output Buffer Turn Off Delay tOFF 0 25 

Transition Time tT 3 50. 

RAS Precharge· Time tRP 80 

RAS Pulse Width tRAS 100 100000 

RAS Hold Time tRSH 50 

CAS PrechargeTime (Page mode only) tcp 40 

CAS Precharge Time 
tCPN 30 (All cycles except' page mode) 

CAS Pu Ise Width tCAS 50 100000 

CAS Hold Time >, .. tCSH 100 

RAS to CAS Delay Time III tRCD 20 50 

CAS to RAS Set lip Time tCRS 10 

Row Address SetUp Time tASR 0 

Row Address Hol~ Time ., 
tRAH 10 

Column Address Se.tUP Time tASC 0 

Column Address !;Iold Time tCAH 15 

Read Comm~nd Set Up Time tRCS 0 

Read &mmand Hold Time II tRRH 10 Referenced toRAS 
-"-

Read Command Hold Time II tRCH 0 Referenced to CAS 

Write Command Set Up Time ID! twcs -5 

Write Cominand Hold Time tWCH 25 

Write Command Pulse Width twp 25 

Write Command tC\RAS Lf/adT\rne: III tflWL 35 

1-96 

MB 81464-12 MB 81464-15 
Unit 

Min Max Min Max 

4 4 ms 

220 260 ns 

305 345 ns 

120 145 ns 

195 225 ns 

120 150 ns 

60 75 ns 

0 25 0 30 ns· 

3 50 3 50 ns 

90 100 ns 

120 100000 150 100000 ns 

60 75 .' 
ns 

50 60 ns 

32 35 ns 

60 100000 75 100000 ns 

120 150 
. 

ns 

22 60 25 75 ns 

10 10 ns 

0 0 ns 

12 15 ns 

0 0 ns 

20 25 ns 

0 0 ns 

15 20 ns 
" 

0 0 ns 

-5 -5 ns 

30 35 ns 

30 35 ns 

40 45 ns, 



AC CHARACTERISTICS (cont'd) 
(At recommended operating conditions unless otherwise noted.) 

MB 81464-10 
MB 81464-12 
MB 81464-15 

111111~!~mll~mli~~lllllllm~I!I 
F'UJI'I'SU 
1~~lilm~II!I~III~~~Wl!! 

MB 81464-10 MB 81464-12 MB81464-15 
Parameter - Symbol 

Min 

Write Command to CAS Lead Time tCWL 35 

Data In Set Up Time tos 0 

Data In Hold Time tOH 25 

Access Time from OE 'toEA 

OE to Data In Delay Time tOED 25 

Output Buffer Turn Off Delay from OE tOEZ 0 

OE Hold Time Referenced to WE tOEH 0 

CAS Set Up Time Referenced to RAS 
tFCS 20 (CAS-befor!l.-RAS refresh) 

CAS Hold Time Referenced to RAS 
tFCH 20 (CAS-before-RAS refresh) 

RAS Precharg!! to CAS Hold Time 
tRPC 10 (Refresh cycles) . 

CAS Precharll!1lme 
(CAS-before-RAS cycles) tCPI;1 30 

OE to RAS in active Set Up Time tOEs 0 

DIN to CAS Delay Time m tozc 0 

DIN to OE Delay Time m tozo 0 

Refresh Counter Test Cycle Time III tRTC 375 

Refresh Counter Test Cycle 
III tTRAS 285 RAS Pulse Width 

Refresh Counter Test CAS 
III tCPT 50 

Precharge Time 

Notes: 
• An initial pause of 2oo/ls is required after power-up 

followed by any 8 RAS cycles before proper device 
operation .is achieved. In case of using internal refresh 
counter. a minimum of 8 CAS-before-RAS initialization 
cycles instead of 8 RAS cYcles are required. 

iii AC characteristics assume tT = 5 ns. 
II VIH (min) and V IL (max) are i"liference levels for meas

uring timing of input signals. Also. transition times are 
measured between V IH(min) and V IL. (max). , 

II Assumes that tRco ~ tRCO (max). If tRco isgreate( 
than the maximum recommended value shown in this 
table, tRAC will be increase by the amount that tRco 
exceeds the value shown. 

II Assumes that tRCO ~ tRCO (max). 

Unit 
Max Min Max Min Max 

40 45 ns 

0 0 ns 

30 35 ns 

27 30 40 ns 

25 30 ns 

25 0 25 0 30 ns 

0 0 ns 

2(l 29 ns 

25 30 ns 

10 10 ns 

30 30 ns 

0 '0 ns 

0 0 ns 

0 0 ns 

430 505 ns 

10000 330 10000 395 10000 ns 

60 70 ns 

iii Measured with a load equivalent to 2 TTL loads and 
100pF. 

'fJ Operation within the tRCO (max) limit insures that 
tRAC (max) can be met. tRCO (max) is specified as a 
reference point only; if tRco is greater than the speci
fied tRCO (max) limit, then access time is controlled 
exclusively by tCAC' 

II tRco (min) = tRAH (min) + 2tT ItT = 5 ns) + tASC (min) 

II Either tRRH or tRCH must be satisfied for a read cycle. 
D twcs is not restr-ictive operating parameter. It is included 

in the data sheet as electrical characteristics only. Even if 
twcs ~ twcs(min), the write cycle can be excuted by 
satisfying tRWL or tcwL. specification. 

III Either tozc or tORO must be satisfied for all cycles. 
III Refresh Counter Test Cycle. only. 
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ADDR~$SE$ 

OQ 
{OUTPUT) 

, 
DO 
(INPUT) 

''00 
{OUTPUT) 

Read Cycle 

Write Cycle (E.rly Write) 
OE: Don't care 

VO.H -..,...-..... --..,... ...... .,....----HIGH-Z:---------~--""':'""...,..-~ 
VOL-. II D~n~t Care 



DO 
(INPUT) 

DO 
(OUTPUT) 

ADDRESSES VIH
VIL-

DO 
(INPUT) 

DO 
(OUTPUT) 

OE Write Cycle 

Read-Modify-Write Cycle 

Note: 1) When DE is kept high through a cycle, the DQ pins are kept high-Z state. 

Mil 81464-10 111111111~m!lllmlim~lmi~lm~ml 
MB 81464-12 FUJITSU 
MB 81464-15 1IIIIImm~llmlll!llm!mllll!m!1 

• Don't .... 

• Don't ear. 



• 
Im~MIII~imlmlmll~~lmllillllll MB 81464-10 
FUJITSU MB 81464c""12 
~~m~~I~lillml~III~lm.l~m MB 81464-15 

DO 
(INPUT) , 

DO 
(OUTPUT) 

, V 
ADDRESSES VIH-

IL-

DO 
(INPUT) 

Page Mode Read Cycle 

Page Mode Write Cycle 
(OE=Don't Care) 

DO ,,' VOH------...... ....,......;......,..------HIIIGH.Z--:--1:i'-I ___________ _ 
(OUTPu:r) ,VOl:: 

., Don't Ca,! 
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ADDRESSES VVIH
IL-

DO 
(INPUT) 

DO 
(OUTPUT) 

VIH- -"'---++---,L 
V 1L-

Page Mode OE Write Cycle 

Note: 11 When OE is kept high through a cycle, the DQ pins are kept high-Z state. 

MB 81464-10 mllllllllmlllllllllllllllmllllm~llllmllll 
MB 81464-12 FUJITSU 
MB 81464-15 1llllllllm~lllllllllllmmlmimlmllllllll 

• Don't Car. 

1m! INVALID DATA 

1~101 . 
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V 
ADDRESSES lW 

VfL~ 

DO V, 
(INPUT) V, 

DO 
(OUTPUT) 

Of V'H-

V'L-

ADDRESSES V'H
V'L-

Page Mode Read Modify-Write Cycle 

RAS-Only Refresh Cycle 
(WE, OE=Don't Care) 

'.,Don't care 

DO VOH ------.1 
(OUTPUT) VOL =====~---------HIGH-Z----------

III Oon"t Car. 



CAS·before·RAS Refresh Cycle 
NOTE: Addresses, WE, OE = Don't care 

MB B1464-10 Ilmlllm~illlll~~I~lllmlllll~I~!m~ 
MB B1464-12· FUJITSU 
MB 81464-15 ~~~~~~~~~M~!~~IMim~~ 

DO 
(OUlPUT) 

VOH-_____ ~ ________________ __ 

vQ~ HIGH·Z:-------~---------------

RAS V1H-
VI~-

CAS VIH-

VI~-

ADDRESSES VIH
VI~ -

DO VOH-___ _ 

(OUTPUT) Vo~-

III Don't care 

Hidden Refresh Cycle 

DO 
(INPUT) 

V1H-

VI~~-t=tO 
~:: __ ------------------HIGH.Z-------------------......j 

III Don't care 
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111~mIIIIIIMIIII~1I 
FUJITSU, 
Mllli~illlnl~III, 

DQ 
(INPUT) 

,DQ, 
(OUTPUT) 

DESCRIPTION 

Refresh Counter Test Cycle 

Write ,Enable: 
The rea4 mode or write mode is selected 

Address Inputs: with the Write Enable (WE) input. A 
A total of sixteen binary input address' ' high on WE seleCtsreaa m'otIe and low 
bits are required to decode parallel 4 selects write mode. The data in~uts ~re " 
bits of 262;14~hstorage ceiL, loC~tions, disabled when the~ead mode is selected. 
within the MB814t;4'1';},' ' Whe!1:WEgoes I~v;, prior to,CAS,data
E;ight row-address bits are established on ' outs will remain in',the high-impedance 
the input pins (Ao through A'I) and, state all?wing a write ,Cycle. 
latched with the; RowAddre~r~~be 
(RAS).ihe ei!lht colurt1n-adi.lteit~biu Data Pint: 
are established on the input pins (AD Data Inputs; 
through A7) and latched.wi,tb~ the Data are written during a write or read
Column Address Strobe (CAS),. modify-write cycle. The ::Jater ,falling 
The row and column atldress 'inpuuedge of CAS' or WE strobesdata,into the 
must be 'stable on 'or before the falling: on-chip data latches. In an early-write 
edge of RAS and CAS, respectively. ' cycle, WE is broughtJoW prior to CAS 
CAS is internally inhibited (or "gated") and the data is strobed by CAS with 
by RAS to', permit triggering ofrCAS as setup and hold times referenced to CAS. 
soon as the 'Row, Address HoldTime In a read-modify-write cycle, ,thus the 
(tRAH I, specification has beel1"satisfied data will be strobed by WE with set-up 
~nd ,the address inputs , have ' been IJld hold times referenced to WE. 
changed from row-addresses to column- In a read-modify-write cycle, OE must 
addresses. 

1~104 

• Don'tCa .. 

!Je low after tozo to change the data 
pins 'from input mode to output mode 
and then OE, must be changed to low 
before tOED to return the data pins to 
input mode. In an early write cycle,' 
data, pins are in input mode regardless 
of. the status of OE. 

Data Outputs; 
, The three,state OUtput buffers provide 
dir~ct TTL compatibility with a fan out 

'pf two standard TTL loads. Data-out 
are the same polarity as data-in. The 
outputs are in the high-impedance state' 
until CAS is brought low. In a read 
cycle, the, outputs go active after the 
access time interval tRAC and tOEA are 
slitisfie~. The outputs become va,lid 
after'the access time has elapsed and re
'mainvalid.while CAS and OEare low. 
In a read operation, either OE or CAS 
returning high brings the outputs into' 
the high impedance state. 



Output Enable: 
The OE controls the impedance of the 
output buffers. In the high state on OE, 
the output buffers are high impedance 
state. In the low state on aE, the out
put buffers are low impedance state. 
But in early write cycle, the output buf
fers are in high impedance state even if 
OE is low. In the page mode read cycle, 
DE can be allowed low through the 
cycle. In the page mode early write 
cycle, OE can be allowed high through
out the cycle. In the page mode read
modify-write or delayed write cycle, 
OE must be changed from low to high 
with toED' 

Page Mode: 
Page Mode operation permits· strobing 
the row-address into the M B 81464 
while maintaining RAS at a low through
out all suceessive memory operations in 
which the row-address doesn't change. 
Thus the power dissipated by the 
falling edge of RAS is saved. Further, 
aceess and cycle ti mes are decreased 
because the time normally required to 
strobe a new row-address is eliminated. 

Refresh; 
Refresh of the dynamic memory cells is 
accomplished by performing a memory 
cycle at each of the 256 row-addresses 
(Ao through A7) at least every four 
milliseconds. 
The M B 81464 offeres the following 
three types of refresh. 

RAS-Only Refresh: 
RAS-only refresh avoids any output 
during refresh because the output buf
fuers are in the high impedance state 
unless CAS is brought low. Strobing 

each of 256 row-addresses with RAS 
will cause all bits in each row to be re
freshed. 
Further RAS-only refresh results in a 
substantial reduction in power dissipa
tion. 

CAS-before-RAS Refresh; 
CAS-before-RAS refreshing available on 
the M B 81464 offers an alternate re
fresh method. If CAS is held low for 
the specified period (tFCS) before RAS 
goes to low, on ch ip refresh control 
clock generators and the refresh address 
counter are enabled, and a internal 
refresh operation takes place. 
After the refresh operation is per
formed, the refresh address counter is 
automatically. incremented in prepara
tion for the next CAS-before-RAS 
refresh operation. 

Hidden Refresh: 
Hidden refresh cycle may take place 
while maintaining latest valid data at 
the output by extending CAS active 
time. 
In MB 81464, hidden refresh means 
CAS-before-RAS refresh and the inter
nal refresh addresses from the counter 
are used to refresh addresses i.e., it 
doesn't need to apply refresh addresses, 
because CAS is always low when RAS 
goes to low in the cycle. 

CAS-before-RAS Refresh Counter Test 
Cycle: 
A special timing sequence using CAS
before-RAS counter test cycle provides 
a convenient method of verifying the 
functionality of CAS-before-RAS re
fresh activated circuitry. After the 
CAS-before-RA!> refresh operation, if 

MB 81464-10 
MB 81464-12 
MB 81464-15 

11~~~~~li~ml~~~~mlmim~i~U~ 
FUJITSU 
~~~m~~~III~I~I~I~~I~11 

CAS goes to high and goes to low again 
while RAS is held low, the read and 
write operation are enabled. This is 
shown in the CAS-before-RAS counter 
test cycle timing diagram. A memory 
cell address, consisting of a row address 
(9 bits) and a column address (9 bits), 
to be accessed can be defined as fol
lows: 
* A ROW ADDRESS - All bits are 

defined by the refresh counter. 
• A COLUMN ADDRESS - All the bits 

Ao to A7 are defined by latching 
levels on Ao to A7 at the second 
falling edge of CAS. 

Suggested CAS-before-RAS Counter 
Test Procedure 
The timing, as shown in the CAS-before
RAS Counter Test Cycle, is used for the 
following operations: 
1) Initialize the internal refresh address 

counter by using eight CAS-before
RAS refresh cycles. 

2) Throughout the test, use the same 
col um n address. 

3f Wrhe "low" to all 256 row address 
on the same column address by using 
normal early write cycles. 

4) Read "low" written in step 3) and 
check, and simultaneously write 
"high" to the same address by using 
internal refresh counter test cycles. 
This step is repeated 256 times, with 
the addresses being generated by 
internal refreSh address counter. 

5) Read "high" written in step 4) and 
check by using normal read cycle for 
all 256 locations. 

6) Complement the test pattern and 
repeat step 3). 4) and 5). 

1-.105 
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TYPICAL CHARACTERISTICS CURVES 
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PACKAGE DIMENSIONS 
(Suffix: ·PI 

18 LEAD PLASTIC DUAL·IN·LINE PACKAGE 
(CASE No.: DIP·18P·M03) 

I 
.260'.010 

(6.60.0.25) 

MB 81464-10 
MB 81464-12 
MB 81464-1$ 

1II~.lIImllllllmlll 
F'WI"I'BU .... 

"1f'=;;;;;;:==:=:1~16' MAX 

.300'.010 
(7.62'0.25) 

!{::;:::r;r==r=r=;r=;=r:;:~::;::;:::;:~~ 
1------.868::~~:(22.06:~:!~)-----.-i1 (~~g;~g~) 

.100(2.54) I 
TYP 

.049(1.26) 
MAX 

© FUJITSU LIMITED1985 D18011S·2C 

.047:~12(1.20:~·30) 

.197(5.00)MAX 

.118(3.0)MIN 

Dimensions in 
inches (millimeters) 
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PUJITSU' M.'1464-12 
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PACKAGE DIMENSIONS 
(Suffix: ·PO) 

1'B-LEAD PLASTIC LEADED CHIP CARRIER 
(CASE No.: LCC'1BP·M02) 

1·112 

[lo 
.49(t±:003' 

(12.45.0.06) 

.527 •. 005 
(13.39±0.13) 

I-....::===I=f==t:·n:::r.285±"'CT1:.003 ~~. . 
(7.?4±0.1)8) 

.322±.005 
(8.18±0.13) . 

©FUJIT~U LIMITED 1986 C1801aS:aC 

000 +.002 (0 20+0.05.) 
.. "-.00.1 . -0.02 .. 

. R.030(O.76)TVP 

.1)20(0.511 
MIN 

.060(1.52) 
MIN ,. " 

J."o--~-+-.134+·006(3.4+0.151 
. .,.0112 -0.05 

-11 .050(1.271 
rVp 

Dimensions in 
inches (millimeters) 



PACKAGE DIMENSIONS 
(Suffix: ·PSZI 

(TOP VIEW) 

20-LEAD PLASTIC ZIGZAG·IN·LINE PACKAGE 
(CASE NO.: ZIP·20P·M01) 

C 1--------l.019~:g~:(25.88~g:!~II------·-t1 

I 
.260'.010 Jo.25 INDEX 

d 1 

.010'.002 
(0.25'0.051 

- .050(1.27ITVP - .020<.004 
(0.50'0.101 

Lrr-. n n n n n n n n 
L:] U U U U U U U U 

@FUJITSU LIMITEDlga6 Z20001S·3C 

.112 •. 008 
(285.021 

' .32sJ261MAX 

~~.~ ~~ 

.118(3.0IMIN 

---.i 
.100(2.54ITVP 

Dimensions in 
inches (millimeters) . 



Mil 81464.10 
MB 81464.12 . 
MB 81464.15 

PACKAGE DIMENSIONS 
(Suffix: -C) 

DIP-1SC-A01 

18-LEAD CERAMIC (METAL SEAL) DuAL IN-LINE PACKAGE 
(CASE No.: DIP-1SC-AD1) 

.100 •. 010 
(2.54'0.25) 

.800(20.32)REF 

@FUJITSU LI~ITEO 1987 D18014S-4C Dimen,sions in 
inches (millimeters) 

Circuit diagrams utilizing Fujitsu products are included as a 
means of illustrating typical semic.onductorapplications; con
sequently, complete information sufficient for construction pur· 
poses is not necessarily given. The information has been carefully 
checked and is believed to be entirely reliable. However, no 
responsibility is assumed for inaccuracies. Furthermore, such in· 
formation does not convey to the purchaser of the semiconductor 
devices described herein any license under the patent rights of 
Fujitsu Limited or others. Fujitsu Limited reserves the right to 
change device specifications. 



--------------Section 2 --+------

CMOS DRAMs 

Maximum 
Access Package Sealing 

Page Device Tlme(ns) Capacity Options Method 

2-3 MB81C258-10 100 262144 bits 16-pln Plastic DIP Plastic 
MB81C258-12 120 (262144w X lb) 18-pad Plastic LCC Plastic 
MB81C258-15 150 

2-25 MB81C466-10 100 262144 bits 18-pln Ceramic DIP Metal 
MB81C466-12 120 (65536w x 4b) 18-pln Plastic DIP Plastic 
MB81C466-15 150 20-pln Plastic ZIP Plastic 

2-41 MB81Cl000-70 70 1048576 bits 18-pln Ceramic DIP Metal 
MB81Cl000-80 80 (1048576w x lb) 18-pln Plastic DIP Plastic 
MB81Cl000-l0 100 20-pln Plastic ZIP Plastic 
MB81.Cl000-12 120 26-pad Plastic LCC Plastic 

2-61 MB81Cl001-70 70 1048576 bits 20-pln Plastic ZIP Plastic 
MB81Cl001-80 80 (1048576w x lb) 18-pln Ceramic DIP Metal 
MB81Cl00l-10 100 18~pln Plastic DIP Plastic 
MB81Cl001-12 120 26-pad Plastic LCC Plastic 

2-81 MB81Cl002-85 85 1048576 bits 18-pln Ceramic DIP Metal 
MB81Cl002-10 100 (1048576w x lb) 18-pln Plastic DIP Plastic 
MB81Cl002-12 120 20-pln Plastic DIP Plastic 

26-pad Plastic LCC Plastic 

2-105 MB81Cl003-85 85 1048576 bits 18-pln Ceramic DIP Metal 
MB81Cl003-10 100 (1048576w x lb) 18-pln Plastic DIP Plastic 
MB81Cl003-12 120 20-pln Plastic ZIP Plastic 

26-pad Plastic LCC Plastic 

2-123 MB81C4256-85 85 1048576 bits 20-pln Ceramic DIP Metal 
MB81C4256-10 100 (262144w x 4b) 20-pln Plastic DIP Plastic 
MB81C4256-12 120 20-pln Plastic ZIP Plastic 

26-pad Plastic LCC Plastic 

2-147 MB81C4257-85 85 1048576 bits 20-pln Ceramic DIP Metal 
MB81C4257-10 100 (262144w x 4b) 20-pln Plastic DIP Plastic 
MB81C4257-12 120 20-pln Plastic ZIP Plastic 

26-pad Plastic LCC Plastic 
26-pad Ceramic LCC Metal 

2-1 



Maximum 
Access 

Page Device Tlme(ns) capacity 

2-175 MB81C4258-85 85 1048578 bit. 
'MB81C4258-10 100 (262144w x 4b) 

MB61C4256-12 120 

. 2-199 MB81C4259-85 85; 1048576 bits 
t.l!B81 04259-10 100 (262144w x 4b) 

,MB81C4259-12 120 

2-225 MB8141'6o-80 80 4194304 bits 
,MB8141.00-10 100 (4194304w x 1b.) 

.. MB&1A 1·00-12 120< 

2·2. 

CMOS DRAMs 
(Continued) 

Package Sealing 
Options' Method 

20'-pln Plastic ZIP Plastic 
26.,pl!d Plastic LCC Plastic 
20-pln . Ceramic DIP Metal 
20-pln Plastic DIP Plastic 

20-pln . ceramic DIP Metal 
20-pln Plastic DIP Plastic 
20-pln Plastic ZIP Plastic 
26-pad ,Ceramic LCO Metal 
26-pad Plastic LCC Plastic 

18-pinPlastlc DIP Plastic 
.20.;pln ,Plastic ZIP Plastic 

. 26-pad .Plastlc LCC Plastic 



262,144 x 1 BIT CMOS STATIC COLUMN DYNAMIC RAM 

The Fujitsu MB 81 C258 is CMOS static column dynamic random access memo
ry, SC-DRAM, which is organized as 262144 word by 1 bit_ This SG-DRAM is 
designed for high speed, high performance applications such as main frame 
memory, buffer'memory, and video memory, and,for applications to battery 
backed-up systems wh~re very low power dissipation and compact layout is 
required. 

The advantage of SC-DRAM is achieving the static mode operation such as 
read, write and read-modify-write cycles in spite of dynamic RAM and the 
fast read and write operation can be performed by this mode. 

The M881C258 is fabricated using silicon gate CMOS process. Since the 
CMOS circuit dissipates very small power, it can be easily used in battery 
backed-up application system such as hand held computer. 
The MB 81 C258 is pin compatible with HM 51258. 
Air inputs and outputs are TTL compatible. 

• 262144 x 1 SC-DRAM, 16-pin 
DIP/18-pin PLCC 

• Silicon-gate, CMOS, single 
transistor cell 

• Row Access Time (tRAC), 
100 ns max. (M881C258-10) 
120 ns max. (MB81C258-12) 
150 ns max. (MB 81C258-15) 

• Random Cycle Time (tRC), 
200 ns min. (MB 81C258-10) 
230 ns min. (MB 81C258-12) 
260 ns min. (M881C258-15) 

• Address Access Time (tAA), 
45 ns max. (MB 81C258-10) 
55 ns max. (MB 81C258-12) 
70 ns max. (M881C258-15) 

• Static Mode Cycle Time (tscl, ' 
50 ns min. (MB 81C258-10) 
60 ns min. (MB 81C258-12) 
75 ns min. (MB 81C258-15) 

ABSOLUTE MAXIMUM RATINGS 

Rating 

Voltage on any pin relative to Vss 

Voltage on Vcc relative to Vss 

Storage Temperature 

Power Dissipation 

Short Circuit output current 

• Low Power Dissipation 
330 mW max. (M881C258-10) 
275 mW max. (MB 81C258-12) 
248 mW max. (MB81C258-15) 

11 mW max. (TTL level input) 
1.65 mW max. (CMOS level input) 

• Single 5V supply, ±1 0% tolerance 
• 32 ms/256 refresh cycles 
• RAS-Only, CAS-before-RAS, and 

Hidden refresh capability 
• Standard 16-pin Plastic DIf' 

(Suffix: -PI 
• Standard 18-pin Plastic LCC 

(Suffix: -PO) 

Symbol Value Unit 

V1N , VOUT -1 to +7 V 

Vcc -1 to +7 V 

TSTG -55 to +125 °c 
Po 1.0 W 

50 mA 

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 

MB81C258-10 
MB81C258-12 
MB81C258-15 

October 1988 
Edition 3.0 

PLASTIC PACKAGE 
DIP-16P-M03 

PLASTic PACKAGE 
LCC-1SI>-M02 

PIN ASSIGNMENT 

Vss 
CAS 
DOUT 
A6 

A3 
A4 

A6 

A7 

This device contains circuitry to pro-tect ,the 
inputs against damage due to high static' \/01.1-
ages or electric- fields. However, it. is ,qvised 
that normal precautions be taken to wold 
application of any voltage highe'r than "maxi
mum rated voltage. to. tl)i, high impedance 
circuit. 

2·3 
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RAS ...-------1 

Fig. 1 - BLOCK DIAGRAM 

) , 

CLOCK 
GpN.2 

COLUMNJ:=:::~=~ COLUMN 

DATA 
IN 

BUFFER 
ADD. ~ __ D_EC_O_D~ER_' __ ~ 

BUFFER 1--l-l~+=r' 

ROW 
ADD. 

BUFFER 

CAPACITANCE ITA = 25°C, f = 1 MH:i!) 

Parameter 

Input'Capacitance.RAS. cAs, WE 
" ',' •. ,,' ", ,> 

262.144 BIT 
STORAGE CELL • 

Symbol 

COUT 

Typ 

-Vee 
-Vss 

Max 

10 

DOUT 

,Unit 

pF. 

pF 



RECOMMENDED OPERATING CONDITIONS 
(R eferenced to V ss) 

Parameter Symbol Min Typ Max 

Supply Voltage Vcc 4.5 5.0 5.5 

Vss 0 0 0 

Input High Voltage, all inpu~ V 1H 2.4 - 6.5 

Input Low Voltage, all inputs V1L -1.0 - 0.8 

DC CHARACTERISTICS 
(At recommended operating conditions unless otherwise noted) 

Parameter Conditions Symbol 

M881C258·10 
Operating Current" CAS = V1L or V 1H , 
(Average power M881C258·12 RAS cycling; ICCl 
supply current) t RC = min 

MB81C258·15 

Standby Current TTL level RAS = CAS = V 1H 
(Power supply Icc2 
current) CMOS level RAS = CAS~ Vcc -0,2V 

MB81C258·10 

Static Mode 
MB81C258·12 

RAS = CAS = V1L , 
ICC3 Current" RAS cycling; tsc = min. 

MB81 C258· 15 

CAS·before·RAS MB81C258·10 
RAS cycl ing, 

Refresh Current* MB81C258·12 CAS·before.RAS; Icc4 (Average power 
current) MB81C258·15 

t RC = min 

OV ~ V 1N ~ 5.5V, 

Input Leakage Current 
Vcc = 5.5V, 

IUL) 
Vss = OV; pins not 
under test = OV 

Output Leakage Current OV ~ VOUT ~ 5.5V; 
10(L) Data out disabled 

Output High Voltage 10H = -5mA VOH 

Output Low Voltage IOL =4.2mA VOL 

MB81C258-10 1111111111111111111111111111111111111111111111111111 

MB81C258-12 FUJITSU 
MB81C258-15 1IIIm~mlmmlllmmlmllllm~mlmllll 

Unit 
Operating 

Temperature 

V 

V 
O·C to +70·C 

V 

Values 
Unit 

Min Max 

- 60 

- 50 mA 

- 45 

- 2.0 
mA 

- 0.3 

- 40 

- 35 mA 

- 30 

- 55 

- 45 mA 

- 40 

-10 10 

/lA 

-10 10 

2.4 -
V 

- 0.4 

NOTE: *; Icc depends on the output load operating speed. The specified values are with the output pin open. 
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AC CHARACTERISTICS 
(At Recommended operating conditions unless otherwise noted) b1iliii&iEi 

MB 81C258-10 
Parameter - Symbol 

Min Max 

Time Between Refresh tREF - 32 

Random Read/Write Cycle Time t RC 200 -
Read-Modify-Write Cycle Time t RWC 245 -
Access Time from RAS lUI t RAC - 100 

Access Time from CAS t CAc - 25 

Output Buffer Turn off Delay Time tOFF 0 25 

Transition Time tT 3 50 

Column Address Access Time Ellil tAA - 45 

Output Hold Time from Column 
tAOH 5 -

Address Change 

Access Time from WE Precharge t WPA ' - 25 

Access Time Relati~eto last 
iii tAl.W - 90 

Write 

Write Latched Data Hold Time tWOH 0 -
RAS Precharge Time tRP 90 -
RAS Pulse Width tRAS 65 100000 

RAS Hold Time' tRSH 25 -
CAS Pulse Width (Read) tCAS ,25: 100000 

CAS Pulse Width (Write) teAS '15 100000 

CAS Hold Time CRead) tCSH 100 -
CAS Hold Time (Write) tCSH 80 -
RAS to CAS Delay Time tRCD 25 75 

CAS to RAS Set Up Time ", tCRS 20 -
Row Address Set Up Time tASR 0 -
Row Address Hold Time tRAH 15 -
Column AddreSS SetUp Time fI tASC 0 -.,: 
Column Address Hol1l Time fI tCAH 20 -
F!AS to Column Address Delay 

lUI tRAD 20 55 
Time 

Column AddreSs Hold Time 
tAR lOQ ' -

Reference to FfAS • 

Write Address Holcl,Time 
tAWR 80 -

Referenced to F!AS 
", 

Read Address toRAS,Lead Time tRAL 45 ,,: , . ..: . 
Column Address Hold Time 
ReferenC!id,to RAS F!i~in!l TIme' IIIr tAHR 15 -

MB 81C258-12 MB 81C258-15 
Unit 

Min Max Min Max 

- 32 - 32 ms 

230 - 260 ,- ns 

285 - 325 - ns 

- 120 - 150 ns 

- 30 - 35 ns 

0 25 0 30 ns 

3 50 3 50 ns 

- 55 - 70 ns 

5 - 5 - ns 

- 30 - 35 ns 

- 110 - 140 ns 

0 - 0 - ns 

100 - 100 - ns 

i5 100000 95 100000 ns 

30 - 35 ns 

30 100000 35 100000 ns 

20 100000 25 100000 ns 

120 - 150 - ns 

95 .,. 115 - ns 

25 90 30 115, ns 

25 - 30 - ns 

0 - 0 - ns 

15 -, ;20 - ns 

o " - 0 ~ ns 

25 - 30 - ns 

20 65 25 80 'ns 

120 - 150 - ns 

90 - 110 ,- ns 

55 - 70 - ns 

15 - 20 - ns 



AC CHARACTERISTICS (Cont'd) 
(At Recommended operating conditions unless otherwise noted) 1~~~.1Il6 

MB 81 C258-1 0 
Parameter -- Symbol 

Min Max 

Last Write to Col limn Address III lEI 
Delay Time 

t LWAO 20 45 

Column Address Hold Time 
Referenced to Last Write tAHLW 90 -

Read Command Set Up Time 
tAcs 0 -

Referenced to CAS 
Read Command Hold Time 

II 10 
Referenced to RAS tAAH -

Read Command Hold Time 
II Referenced to CAS tACH 0 -

WE Pulse Width twp 15 -
WE Inactive Time tWI 15 -
Write Command Hold Time t WCH 15 -
Write Command to RAS Lead 

25 tAWL -Time 

Write Command to CAS Lead 
25 

Time tCWL -
RAS to WE Delay Time III t AWO 100 -
CAS to WE Delay Time tcwo 25 -
Column Address to WE Delay 

tAWO 45 
Time -

RAS to Second Write Delay 
tASWO 105 -

Time 

Write Command Hold Time 
80 

Referenced to RAS tWCA -
RAS Precharge Time from Last 

t APLW 135 
Write -

Write Set Up Time for Output 
III tws 0 -

Disable 

Write Hold Time for Output 
III tWH 0 -

Disable 

DIN Set Up Time tos 0 -
DIN Hold Time tOH 20 -
DIN Hold Time Reference to 

tOHA 80 -
RAS 

Refresh Set Up Time for CAS 
Referenced to RAS tFcs 20 -
(CAS-before-RAS cycle) 

MB B1C258-12 

Min Max 

20 55 

110 -

0 -

10 -

0 -
20 -

20 -
20 -
30 -

30 -
120 I'· -
30 -

55 -

125 -

95 -

155 -

0 -

0 -

0 -
25 -
90 -

25 -

MB81C258-10 1111111111111111111111111111111111111111111111111111 

MB81C258-12 FUJITSU 
MB81C258-15 1111111111111111111111111111111111111111111111111111 

MB 81C258-15 
Unit 

Min Max 

25 70 ns 

140 - . ns 

0 - ns 

10 - ns 

0 - ns 

25 - ns 

25. --' ns 

25 - ns 

35 - 'ns 
-

35 - ns 

150 - ns 

35 - ns 

70 - ns 

155. - ns 

115 - ns 

165 - ns 

0 - ns '.' 

.. ' 

0 - ns 

0 - ns 

30 - ns 

110 
_. 

ns 

30 - ns 

2·7 
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AC CHARACTERISTICS (Cont'd) 
(At Recommended operating conditions unless otllerwisf noted) ,IIII.II~ .. MB81C25B·l0 MB B1C25,B·12 MB 81C258·15 

Parameter Symbol 
Min 

Refresh Hold Time for CAS 
Referenced to RAS t FCH 20 
'(~~l>efore.RAS cycle) 

CAS Precharge Time 
(CAS·before·RAS cycle) tCPR 20 

RAS Precharge Time to CAS 
tRPC 20 

Active Time (Re~resh cycles) 

Static Mode Read/Write Cycle 
tsc 50 

Time 

Static Mode, Read·rylodify. 
tSFiwc 95 

Write Cycle Time 
, St~ticM()deCAs Prech~rge 

Time 
tcp 15 

Refresh Couriter Test Cycil!' lIB. tRTC 440 
Time 

Refresh Counter rest RAS lIB 340 
Pulse Width ,tTRAS 

Refresh Counter Test CAS II ' t CPT 50 
Precharge Time ., 

Refresh Counter Test CAS to III -
Col. AddresS: Delay Time tCADT 

Refresh Counter Test Accen IIiI " tCACT 
:... 

Time from CAS 

Refresh Counter Test CAS: 
lB. tcwDT 135 

to WE D,lay Time 

NOTES: , 
DAn Initialpausa (RAS m CA! = .Ylli) Of 200jlS is raquired after 

, power·up fOllowed bV any,B RAS-only cycles bafore propar 
davica operation' is' achiavad. In case of' using Internal 'afresh 
counter, a minimum of 8 CAS-befora·RAS initialization cycle, 
instaad of 8 J!iAI eycla. are raqulred. 

II AC characteristics assume tT" 5ns, VIN = OV to aV;:VIH = 2.4V, 
VIL = O.8V,VoH- 2.4V,and VOL = O.4V. ' 

'.'A.sume. tharlRAD oS tRAD (max). If tRAD i. greeter than the 
,me~imum recommandad value shown in ,this teble, tRAC 'will be 
increased by the amount that tRAD exceeds the value shown. I Assume. that tRAD 2:. tRAD (mex). 
MI!",!~,red with a load equlvaleM to 2 TTL,loads and 100pF. 
ASSumes that tLWAD oS tLWAD (max). If tLWAD is greater than 

, thamaximum racommendad velua shown in thistable, tALW will 
be increasad by tha amount that t"':WAD .xceedi thavalua shown. 

I Write Cyela Only. ' 
, Operation within :the tRAD (max) limit insures thet tRAC (maxi 

can be' nist. tRAD (max) Is spaclfilld as a referanca point only; 

Unit 
Max Min Max Min Max 

- 25 - 30 - hS 

, 

- 25 - 30 - ns 

- 20 - 20 - ns 

- 60 - 75 - ns 
" 

- 115 - 145 - ns 

I· - 20 - 25 - hS 

- 520 - 610 - ns 

10000 410 10000 500 10000 ns 

- 60 I - 70 - ns 

100 - 120 - 150 ns, 

135 - 165 - 205 ns 

- 165 - 205 - ns 

if tRAD is greater than tha specified tRAD (max) limit, than 
access tima is controlled by tAA' 

I tRAD (min) • tAAH (min) +tT itT· 5MS) 
~iS specified to latch column addre .. by the ri.ing edge of 

ID Operetion within the tLwAD (max) limit insures that tALW (max) 
can be met. tLWAD (max) is specif,ied esa reference point only; 
if tLWAD is greeter than the spacified tLWAD (max) limit, then 
eccass tima is controlled by tAA' , ' I tLWAD (min) = tCAH (min) + tT (tT = ,5ns). 
Either tR Rli or tRCH must be satisfied tot e read cycle. " 
tws, tWH, and tRWD are specified as a reference point only. 
If tws :2:. tws (min) and tWH 2:. tWli (min), the deta output pin 
will remain ,HiQh·Z state throughout e.MIire eyole. It tRWD 2:. 
tRWD (min); The date' output wil' contein deta read from the 
selected cell. 

III CAS·before.RAS refresh counter. test eycle only. 



RAS VIH-
VIL-

CAS V IH-
VIL -

Read Cycle 

MB81C258-10 mlllmmlllm~lmm~llllllmlmmllllm 
MB81C258-12 FUJITSU 
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f---------tRc-------------t 
1-------tRAS---------1 

~ 
f-----tCSH--------! _tRP_ 

~ -tRCO-----1r------tRSH---t:---/ 
----i-l-~,...._--!lr---tcAs------jJ~__tII_------

--..II ~ _ I--tAHR 
t 1-• ....-'. 1'--.-f+----tAR------1f---I+-I 

tRAL----+--I ~ tRAO' 

ADDRESSES V,H::: ••• Dt~R~O~W~-~t::===~C~O~L~UM~N~==::=:).II.II. VIL - I _ 
l'--tRCS --ir- tRRH 

WE VIH-
VIL-

tr -, tRCH----l 

f---tCAC
f---tAA-----! 

f----tRAC-----I 

DOUT VOH-
VOL 

;...----__ .....,-HIGH-Z-----,-___ -1=V~A~L~ID~:}----HIGH-Z---

III Don't Care 

'; If t RAO ~ tRAO (max)', access time is tAA' 

Write Cycle (WE Controlled) 

WE VIH------~~~~~-twp--~r----+-------~ 
VIL-

DOUT --------HHIGH-Z------<~IN~V~A~LI~D~i--------

.. Don'tCa .. 

"; Write Cycle only, 
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VIH- ----oil 

Write Cycle (CAS Controlled) 

VIL- ff-----------.,..---fI 
'VIH- -..,...-r--++.,.------.l.I----tC,AS--I~,......---------_+
VIL---.(I 

ADDRESSES VIf-t
~Ij--

DIN "I 
VIL-

VOH-
DOUT Val.. 

--------HIGH-Z·t-----------......,--

*1; If tws ~ tws (min) and tWH ~ tWH (min), DOUT is high-Z. 
*2; Write Cycle only. 

Read-Modify-Write Cycle 

VIH_ -~--.,u 

• Don't Car. 

VI 1,,- Ilt----......;.------......;.---'-~I 
f------,.tRP-----I 

VIH-----r-~--~t~--~C~-----_I~,......_r----~
~IL--_JI 

AD~RESSES~:~= ••• t~~)I(::=:§:~~:==:) ••••••••• 
WE VIH-

VIL-

DrN' VIH-
VIL-

DOUT 

• Don'tCa .. 

*; Invalid Data 



RAS VIH_ ----il 

Static Mode Read Cycle· 

MB81C258-10 li~mllllln~~~llm~~~iim!!~lm 
MB81C258-12 FWITSU 
MB81C258-15 1IIIIIIIIImli~IIIIIII~I!IIII~m~~~~I~' 

VIL- I.,....------......I,'r--------~I 
tCRS 

VIH.:..--~H1--~1 

VIL - 11---I--~ 

DOUT 
VOH-__ _ 

. VOL 

• Don't ear. 

*; Invalid Data. 

Static Mode Write Cycle 

RAS V IH-
V IL-

CAS V IH-
VIL-

WE VIH- ----+-....,jJ f-'WCH--u.--"'.I-~-lr\ 
VIL-

DIN 
V IH-

V IL-

DOUT 
V OH-

VOL 
-----------HIGH-Z·--------..,----

• Don'tCa .. 

*; If tws ~ tws (min) and tWH ~ tWH (min), DouT is high-Z. 

2-11 
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MB81C258-10 
MB81C258-12 
. MB81C258"15 

RAS 
V 1H-
VIL-

CAS VIH-
V1l-

WE VIH-
V 1L-

, DIN VIH-
VIL-

°OUT 

RAS 
VIH-
VIL-

CAS VIH-
V1L-

WE 
VIH-
V,~ -

D,N 

°OUT 
VOH-
VOL 

Static Mode Read,Modify'Write 

r------------'tRC:--------------~ 
1.-----------tRAS'----------~ 

1---+--------t CSH 

Static Mode Mixed Cycle "1 

• Don'teare 

ISS) Invalid Dote 

r--~~--------tRC-----__ -------~ 
1~-------~tRAS----------~ 

I~---i 

_Don'tCare 

cs:::s:J 'Invalid Data 

"1; This is an example of static mode mixed cycle, 
*2; If tLWAD is satisfied its min/max value, tALW = tsc (min) t:tAA (max) 



DOUT 

RA8-0nly Refresh Cycle 
(Note; WE, DIN = Don't Care, As = V IH or Vld 

MB81C258-10 1111111111111111111111111111111111111111111111111111 

MB81C258-12 FUJITSU 
MB81C258-15 1111111111111111111111111111111111111111111111111111 

VIH- -==~~------------l •••••••• 1 VIL - ------'I 

~g:~=:===t--------HIGH-Z-----------

CAS-before-RAS Refresh Cycle 
(Note; Address, WE, DIN = Don't Care) 

BDon"tCar. 

1------tRC:-------
r--___ ----ir----tRAs----I~--------. 

tFCS If--------~I 

DOUT VOH---==j----:---HIGH_Z ______________ _ 
VOL --

2-13 
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RAS VIH-VIL -

CAS V1H-VIL-

Hidden RefreshCyc/e 

v,H..,-I ••••• i"11~;s:~---; ••••••••••••• V1L-

2·14 

DOUT VOH-----.:....-.HI(lH-,~-.:....-~C====~£!£!~~=~===) VOL -:-
• Don't Car. 

CAS-before-RASRefresh Countllf Test Cycle 

RAS V1H-VIL-
CAS VIH-V1L-

AODfi'essEs ViH~ .... 
V1L- • 

WE 
(Read) 

DOUT 

WE 
(Write) 

BDon'tCer. 



DESCRIPTION 
Address Inputs: 
A total of eighteen binary input address 
bits are required to decode anyone of 
the 262,144 storage cells within the 
MB 81C258. Nine row address bits 
are established on the address input pins 
(Ao to As) and latched with the Row 
Address Strobe (RAS). The nine column 
address bits are establ ished on the ad
dress input pins (Ao to Ae) after the 
Row Address Hold Time has been satis
fied. In read cycle, the column address 
are not latched by the Column Address 
Strobe (CAS), so the column address 
must be stable until the output becomes 
valid. In write cycle, the column ad
dresses are latched by the later falling 
edge of CAS or WE. 

Write Enable: 
Read or Write cycle is selected with the 
WE inputs. A high on WE selects read 
·cycle and low selects write cycle. The 
write operation is asserted on the later 
falling edge of CAS or WE (Both CAS 
and WE are low). The time period of 
the write operation is determined by 
internal circuit,. thus .next. write opera
tion will be inhibited during the write 
operation. 

Data Input: 
Data is written into the MB 81C258 
during write or read-modify-write cycle. 
The input data is strobed and latched by 
the later falling edge of CAS or WE. 

Data Output: 
The output buffer is three state TTL 
compatible with a fan out of two stand
ard TTL loads. Data out has the same 
porality as data in. The output is in high 
impedance state until CAS is brought 
low. In a read cycle, the access time is 
determined by the following conditions: 
1. tRAC from the falli~g edge of RAS. 
2. tAA from the column address inputs. 
3. t CAC from the falling edge of CAS. 
When both tRCO and t RAO satisfy their 

. maximum limits, tRAC=tRCO+tCAC or 
tRAC=tRAO +tAA · 
Data output remains valid while the 
column address inputs are kept con
stant. However, when CAS goes high, 
the output returns to high impedance 
state. In the static mode, the output 

data is internally latched by the later 
falling edge of CAS or WE and remains 
valid internally until either returns to 
high. 
Static Mode: 
The static mode operation allows con
tinuous read, write, or read-modify
write cycle within a row by applying 
new column address. In the static mode, 
CAS can be kept low throughout static 
mode operation. The following four 
cycles are allowed in the static mode. 
1. Static mode read cycle; 

In a static mode read cycle, the 
access time is tRAC from the falling 
edge of RAS or tAA from the 
column address input. The data 
remains valid for a time tAOH after 
the column address is changed. 

2. Static mode write cycle, 
In a static mode write cycle, the 
data is written into the cell triggered 
by the later falling edge of CAS or 
WE. If both tws and tWH are greater 
than their minimum limits, the data 
output pin is kept high impedance 
state through the static mode write 
cycle. 

3. Static mode read-modify-write cycle; 
In the static mode read-m'odify-write 
cycle, WE goes low after tAwo from 
the column address inputs and 
tcwo from the falling edge of CAS. 
The data and column address inputs 
are strobed and latched by the falling 
edge a of WE. 

4. Static mode mixed cycle, 
In the static mode, read, write, and 
read-modify-write cycles can be 
mixed in any order. 

In the next read cycle of static mode 
write cycle or read-modify-write cycle, 
the access time is determined by the 
following conditions. 
1. tALW from the falling edge of 

WE at previous write cycle. 
2. tAA from the corumri address inputs. 
3. tWPA from the rising edge of WE at 

the read cycle. 
4. tCAc from the falling edge of CAS . 

Refresh: 
Refresh of. dynamic memory cells is 
accomplished by performing a memory 
cycle at each of the 256 row addresses 
(Ao to A7) aUeast every 4ms. 

MB81C258-10 m~llllllllllllllllllllllllllllmlllllllllllllli 
MB81C258-12 FWITSU 
MB81C258-15 ~~~~~mlm~~m~~I~mlm~~mm 

The MB 81 C258 offers the following 
three types of refresh. 
1. I1AS" only refresh; 

The RAS-only refresh avoids any 
output during refresh because the 
output buffer is high impedance state 
due to CAS high. Strobing of each 
256 row address (Ao to A7) with 
RAS will cause all bits in each row 
to be refreshed. During RAS-only 
refresh cycle, (either V IH or V Id 
is permitted to As. 

2. CAS-before-RAS refresh; 
CAS-before-RAS refreshing available 
on the MB 81 C258 offers an alter
nate refresh method. If CAS is held 
low for the specified period (tFCS) 
before RAS goes low, on chip refresh 
control clock generator and the 
internal refresh address counter are 
enabled, and an internal refresh 
operation is executed. After the re
fresh operation, the refresh address 
counter is automatically incremented 
in preparation for the next CAS
before-RAS refresh. 

3. Hidden refresh; 
A hidden refresh cycle will be 
executed while maintaining latest 
valid data at the output pin by 
extending the CAS low time. For the 
MB 81C258, a hidden refresh cycle 
is CAS-before-RAS refresh. The 
internal refresh address counter pro
vides the refresh address, as in a 
normal CAS-before-RAS refresh 
cycle. 

CAS-before-RAS refresh counter Test: 
A special timing sequence using CAS
before-RAS refresh counter test cycle 
provides a convenient method of verify
ing the function of CAS-before-RAS 
refresh activated circuitry. After the 
CAS-before -RAS refresh cycle, if CAS 
goes to high and goes to low again while 
RAS is held low, the read and read
modify-write cycles are enabled accord
ing to the state of WE. This is shown in 
the CAS-before-RAS counter test cycle 
timing diagram. A memory cell address, 
consisting of a row address (9 bits) and 
a column address (9 bits), to be accessed 
is shown below. 
ROW ADDRESS - Bits Ao to A7 are 

provided by the refresh counter. The 

2·15 
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bits As is set,high internally. 
COLUMN ADDRESS - All the bits ,11.0 

to As are provided by ellternally 
after tCADT' , 

The recommended procedure of ,CAS· 
before·RAS rcefre,sh counter test cycle is 
shown below. The timing of'CAS· 
before-RAS refresh counter test cycle 
should be used. 
1) Initialize the internal refresh address 

counter by using eight, CAS.before· 
RAS refresh cycles. 

2) T,hroughout, the test, use the same 
column address. ' 

3) Using a write cycle, write Os to all 
256 row addresses. 

4) Using CAS·before·RAS ' refresh 
counter test cycle in read·modify
write moc:le, read the 0 written, in 
step 3). and simultaneously write II 1 

to the same cell. This step is repeated 
256 row address generated by inter· 
nal refresh address counter. 

5) Using a normal read cycle, read back 
the 1s written in step 4), from all 
256 locations. 

6) Complement the test pattern and 
repeat step 3), 4), and 5). 

:i ,,' - ,: .. ,' "," , 0 

,Fig. 2 -CURRENTWA"E~ORM Nee '" 5.5", TA = 25 C) 

RAS/CAS Cycle 

S--" RA 
CA 

« 20 
e 
] 15 

S 

0 

0 

100 
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TYPICAL CHARACTERISTICS CURVES 
Fig. 3 - NORMALIZED ACCESS TIME ItRAC) 
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Fig. 15-STATIC COLUMN MODE 
CURRENT VI CYCLE RATE 
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Fig. 27 -CURRENT WAVEFORM 
DURING POWER UP (1) 
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FUNCTIONAL TRUTH TABLE 
Clock Input 

Operation Mode 
RAS CAS 

Standby H H 

Read Cycle L L 

Write Cycle L L 

Static Mode Read Cycle L L 

Static Mode Write Cycle L L 

Static Mode Mixed Cycle L L 

RAS-only Refresh Cycle L H 

X: Don't Care H: High level L: Low level 

WE 
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Fig. 28 - CURRENT WAVEFORM 
DURING POWER UP (2) 
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2001's/Division 

Address Input Data 

Row Column Input Output 

X X X High-Z 

Valid Valid X Valid 

Valid Valid Valid High-Z' l 

Valid*2 Valid X Valid 

Valid*2 Valid Valid High-Z' l 

Valid*2 Valid Valid High-Z or Valid 

Valid X X High-Z 

Note: • 1: If tws < tWS(min) and tWH < tWH (min), the data output become invalid. 
*2: After first cycle, row address is not necessary. 
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FUJIT$J1';:M8·81C258~12 

ImOOlllllllmllml~mIIIIIOOlIIIII. ~:MB 81C258-15 

PACKAGE DIMENSIONS 
(Suffix: -PI 

.16-LEAD PLASTIC DUAL IN-LINE PACKAGE 

INDEX,-1 

(CASE No_: DIP-16P-M031 . 

I 
.260±.010 

(6.60±0.25) 

~:;=;=;==r==r=r=;:::;::=;=;~~ 
---,--.c-;.-~.766~:g~~(19.45~g:~)~ 

.047~i?12 

(1.2~g·3) 

.118(3.0)MtN 

:020(0.51)MIN 

©'19B7 FUJITSU LlMITEDDI6030S-2C 

.300±.010 
(7.62±0.25) 

, Dimensions In 
Inches (millimeter,) 



PACKAGE DIMENSIONS 
(Suffix: -PO) 

MBB1C25B-10 
MB81C258-12 
MB81C258-15 

1111111111111111111111111111111111111111111111111111 

FUJITSU 
1111111111111111111111111111111111111111111111111111 

18-LEAD PLASTIC LEADED CHIP CARRIER 
(CASE No_: LCC-18P-M02) 

no 
.490±.003 

(12.45±0.08) 

.527±.005 
(13.39±0.13) 

.285±.003~ 
(7.24±0.08) 

.322±.005 
(8.18±0.13) 

© 1986 FUJITSU LIMITED C18016S·3C 

The information contained in this document does not convey any 

license under copyrights, patent rights, software rights or trademarks 

claimed by Fujitsu. Circuit diagrams utilizing Fujitsu products are 

included as a means of illustrating typical applications. Complete 

information sufficient for construction purposes is not necessarily 

.008~:~~~ (0.20~~:~~) 
R.030(0.7S)TYP 

TYP 

.020(0.51) 
MIN 

.OSO(I.52) 
MIN 

1----t-.134~:~~~(3.4~~:~~) 

.050(1.27) 
TYP 

Dimensions in 
inches (millimete,,) 

given. The information contained in this document has been carefullv~ 

checked and is believed to be reliable. However, Fujitsu assumes no 

responsibility for inaccuracies. Fujitsu reserves the right to change 

products or specifications without notice. 
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65,536 x 4 BIT CMOS STATIC COLUMN DYNAMIC 
RANDOM ACCESS MEMORY 

The Fujitsu MB 81C466 is static column dynamic random access memory. 
SC-DRAM. which is organized as 65536 word by 4 bits. This SC-DRAM is 
designed for high speed. high performance' applications such as main frame 
memory. buffer memory. and video memory. and for ,applications to battery 
backed-up systems where very low power dissipation and compact layout is 
required. 

The advantage of SC-DRAM is achieving the static mode operation such as 
read. write and read-modify-write cycles in spite of dynamic RAM and the 
fast read and write operation can be performed by this mode. 

The MB 81 C466 is fabricated using silicon gate CMOS process. Since the 
CMOS circuit dissipates very small power. it can be easily used in battery 
backed-up application system such as hand h'eld computer. 
The MB 81C466 is pin compatible with Intel's 51C259. 
All inputs and outputs are TTL compatible. 

• 65536 x 4 SC-DRAM. 18-pin DIP/ 
20-pin ZIP 

• Silicon-gate. CMOS. single tran
sistor cell 

• Row Access Time (tRAe!. 
100 ns max. (MB 81C466-10) 
120 ns max. (MB 81C466-12) 
150 ns max. (MB 81C466-15) 

• Random Cycle Time (tRe!. 
200 ns min., (MB 81 C466-1 0) 
230nsmin. (MB81C466-12) 
260 ns min. (MB 81C41l6-15) 

• Address Access Time (tAA), 
450s max. (MB 81C466-10) 
55 ns max. (MB 81C466-12) 
70 ns max. (MB 81<:466-15) 

• Static Mode Cycle Time (tse), 
50 ns min. (MB'81C466:1O) 
60 ns min~ (MB 81C466-12) 
75 ns min. (MB 81C466-15) 

ABSOLUTE MAXIMUM RATINGS 

Rating 

Voltage on any pin relative to Vss 

Voltage on Vce relative to Vss 

Storage I Ceramic 
Temperature I Plastic 

Power Dissipation 

Short Circuit output current 

• Low Power Dissipation 
385 mW max. (M8 81C466-10) 
330 mW max. (MB 81C466'12) 
275mW max. (MB 81C466-15) 

11 mW max. at standby with 
TTL level input 

1".65 mW m,ax. "tstandby with 
, CMOS,level inpui: ' 

• Single 5V supply ±10%'tolerance 
• Inte~nal write period control 
• On ch ip latches for address and 

data inputs 
• 32msi256 refresh cycle 
• RAS-Only. CAS-before-"RAS.and 

Hidden'refresh capahil ity 
• Standard 18-pin ceramic (Metal 

seal) DIP (Suffix: -C) 
• Standard IS-pin Plastic DIP 

(Suffix: -P) 
• Standard 20-Pin Plastic ZIP 

(Suffix: -PSi) 

Symbol Value 

V1N • VOUT -1 to +7 

Vee -1 to +7 

TSTG 
-55 to +150 

-55 to +125 

Po 1.0 '" 

50 

Unit 

V 

V 

'C 

W 

mA 

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 

MB 81C466-10 
MB 81C466~12 
MB 81C466-15 

March 1987 
Edition 2.0 

CERAMIC PACKAGE 
DIP-18C-A01 

PLASTIC PACKAGE 
DIP-18P-M01 

,PLASTIC PACKAGE 
ZIP-ZOP-M01 

PIN ASSIGNMENT 

Vss 
DC4 
CAS 
DQ3 

RAS Ao 
As A, 
As A2 
A. A3 

Vee A7 

CAS Vss DO, we NC As A4 A7 A2 AD 

2 4 6 8 10 12 14 16 18 20 

1 3 5 7 9 1113 16 17 19 

This device contains circuitry to" prot~ct the 
inputs against damage due to high static volt
ages or electric' fields. However, it" i~L fldvis~d 
that normal precautions be . taken ,tb avoid 
application cf any voltage higher than maxi
mum. r.a.ted volta.ges tp this high .i'l1)pedance 
circuit. 
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III 
BLOCK DIAGRAM 

CLock 
GEN.2 

WRITE 
CLOCK 
GEN. 

DATA 

COLUMN t==~::::::)1 CQLUMN IN , BUFFER, DE90DE,R 

B~~~ER t--:.';"'~""';'---1~+-+_-+---+, 

ROW 
ADD. 

BUFFER 
262,144 BIT 

,Sn)RA~ECELL 

-Vee 
-Vss 

CAPACITANCE (TA • O°c to +70°C, Vee· 5V ± 10%, f - 1MHz) 

Parameter SVm,bol TVp Max 

l':IputCapacitance,,~ to A7 C IN1 ., 7 
., 

Ih~ut ~~pa,citance, RAS,CAS,We; OE C IN2 10 

.' '. 
Input/Output CapaCitance, DO, t,oDClo!! CIO '""" 

7 

2-26 

DQ; to 
DQ4 

". 

Unit 

pF 

", pF 

pF 



RECOMMENDED OPERATING CONDITIONS 
(Referenced to Vss) 

Parameter Symbol Min Typ 

Supply Voltage Vcc 4.5 5.0 
Vss 0 0 

Input High Voltage, all inputs VIH 2.4 

Input Low Voltege, all inputs VIlli -1.0 

DC CHARACTERISTICS 
(Recommended operating conditions unless otherwise noted) 

Parameter Symbol 

OPERATING/REFRESH CURRENT* MB81C466·10 

Average Power Supply Current MB 81C466·12. ICCl 
(RAS, CAS cycling; tRC= min) MB 81C466·15 

STANDBY CURRENT TTL Level 
Standby Power Supply Current Icc2 
(RAS, CAS .. VIH ) CMOS Level 

STATIC MODE OPERATING CURRENT* MB 81C466·10 
Average Power Supply Current MB 81C466-12 ICC3' (FiAS = V IL , CAS, WE or Address = cycling; 
tsc = min) MB 81C466·15 

CAS-BEFORE-RAS REFRESH CURRENT" MB 81C466·10 

Average Power Supply Current MB 81C466·12 Icc4 
(CAS·before-RAS; tRC = min) MB 81C466·15 

INPUT LEAKAGE CURRENT, ALL INPUTS 
(VIN = OV to 5.5V, Vcc = 5V, Vss = OV, all other II(L) 
inputs not under test = OV) 

INPUT/OUTPUT LEAKAGE CURRENT 
IDQ(L) (Data is disabled, VOUT = OV to 5.5V) 

OUTPUT LEVEL, OUTPUT LOW VOLTAGE 
VOL (lOL = 4.2mA) 

OUTPUT LEVEL, OUTPUT HIGH VOLTAGE 
VOH (lOH = -5.0 mA) 

Max 

5.5 
0 

6.5 

0.8 

Min 

-10 

-10 

2.4 

MB 81C466-1O ~m~~.~~.i~l~m 
MB 81C466-12 FUJITSU 
MB 81C466-15 Illmm~I~~im~.~iWI~1 

Unit 
Operating 

Temperature 

V 

V 
O·C to +70·C 

V 

Value 
Unit 

Typ Max 

70 

60 mA 

50 

2 
mA 

0.3 

50 

40 mA 

35 

65 

55 mA 

45 

10 jJ.A 

10 IlA 

0.4 V 

V 

NOTE *; Icc is depended on the output loading and cycle rate. The specified values are obtained with the output open. 
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~m~~~~lIlm~~I~~~~~, MB, 81C466-10 
FUJITSU M8 81C466-12 
m~~IM~~~~mllll~~~IIIIII~~~ MB 81C466-1'5' 

ACCHARACTERISTICS ~ ,:,>' ' 
(At Recommended operating conditions unless otherwise noted) 1~I.nlll 

Symbol 
MB 81C466-10 

Parameter 1&1 
Min Max 

Time Between Refresh tREF 32 

Random Read/Write Cycle Time: t RC 200 

Read-Modify-Write Cycle Time t RWC 270 

Access Time from RAS III t RAC 100 

Aceess Time from CAS iii t CAC 25, 

Output Buffer Turn off Delay TimE!' 'tOFF 0 25 

Transition Time tT 3 50 

Column Address Access Time iii tAA 45 

Output Hold Time from Column 
t AOH 5 

Address Ch ange 

Access Time from WE Precharge t WPA 25 

Access Time Relative to Last Write II !l0, tALW 
" 

RAS Precharge Time t RP 90 

RAS Pulse Width tRAs 65 100000 

RAS Hold Time , tFiSH lZ5 

CAS Pulse Width (Read) , t CAS 25 100000 

CAS Pulse Width (Write) , 
t CAS 15 ,JOOOOO 

CAS Hold Time (Read) , tCSH 100 

CAS Hold Time (Write) i tCSH 80 

RAS to CAS Delay Time t Rco 25 75 

CAS toRAS Sel Up Time t CRS 20 " 

Row Address set UpTime , tASR P 
Row Address' Hold Time tRAH 15 

" , 
Column Address'Set ,UpTime II t ASC -- 0 

Column Address Hold Time I tCAH 20 

RAS to Column Address Delay 
IlIiJ tRAD 20 55 " ,'" 

Time, , 

Column Address Hold Time 
Referenced to RAS' 

, tAR 100 

Write Address Hold Time, 
Refer,enced to RAS t AWR 80 

Read Addr;ess to RAS Lead Time tRAV 45 

column Address Hold Time II!I tAH~ l5 Referimee to RAS Rising Time 

'last Wi'ffeto'Column Address •• " 

Delay Time tLWAD 20 45 

Column ,Address Hold Time 
90,_ 

Referenceto' Last,Write tAHLW, )<-",> 

" 

' ~ <. 

MB 81C466-12 MB 81C466-15 
Unit 

Min Max Min Max 

32 32 ms 

" '230 260 lis 
315 360 ns 

120 1'50' ns 

30 35, ns, 

0 25 0 30 ns 

3 50 3 50 ns 

55 70 ns 

5 5 ns 

3q 35 ns , 
.. ' 

" "UO HO n~, " 
100 100 ns 

75 100000 95 100000 ns 

30 35 ns 

30 100000 35 100,000 ,'ns 
20 100000 25 100000 ,hs 

:120 150 " ns 

95 115 hs ' 

'25 90 30 ,115 0$ , 

25 30 
, 

ns 
" 

0 0, "'," ,ns 

15 20 '" ns 

'0 .0 " ns 

25 30 ns, 

'20 65 25 80 ns 

I.' 
" " 

" 1,20 Ii, 1~0 ns 

90 110 ns 

55 
,1,< "70 ' , ,',' 1'110 

15 ' ;20 c, 
ns 

- ,., 

2P \ - 51), 
'" 

25 70 ,,1'15, 

110 
' , 

i49 
:';" 

c;: i ", ,",'I , n~ '~, 



AC CHARACTERISTICS (Cont'd) 
(At Recommended operating conditions unlen otherwise noted) 111011111 ... MB 81C466-10 

Parameter Symbol 
Min Max 

Read Command Set Up Time 
tRcs 0 

Referenced to CAS 
Read Command Hold Time • tRRH 10 
Referenced to RAS 
Read Command Hold Time • 0 
Referenced to CAS tRCH 

WI: Pulse Width twp 15 

WE Inactive Time tWI 15 

Write Command Hold Time t WCH 15 

Write Command to RAS Lead Time t RWL 25 

Write Command to CAS LeadTime tCWL 25 

RAS to WE Delay Time • t RWO 125 

CAS to WE D~lay Time tcwo 50 

Column Address to WI: Delay Tim~ tAwo 70 

RAS to Second Write Delay Time t RSWO 105 

Write Command Hold Time 
Referenced to RAS t WCR eo 

RAS Precharge Time from Last Write tRPLW 135 

Write Set Up Time for Output • tws 0 
Disable 

Write Hold Time for Output Disable • tWH 0 

DIN Set Up Time tos 0 

DIN Hold Time tOH 20 

DIN Hold Time Referenced to RAS tOHR eo 
Access Time from OE tOEA 25 

OE to Data In Delay Time tOED 20 

Output Buffer Turn off Delay Time 
tOEz 0 20 

fromM 

DE Hold Time Referenced to RAS • tOEHR 20 

OE Hold Time Referenced to CAS • tOEHC 20 

Refresh Set Up Time for eAS 
Referenced to RAS tFcs 20 
(CAS-before-RAS" cycle) 

Refresh Hold Time for CAS 
Referenced to "RAS" t FCH 20 
(CAS-before-RAS cycle) 

CAS Prechaige Time 
tCPR 20 

(CAS-before-RAS cycle) 

~ Precharge Time to CAS" Active 
tRPe 20 

Time (Refresh cycles) 

MB 81C466-12 

Min Max 

0 

10 

0 

20 

20 

20 

30 

30 

150 

60 

B5 

125 

95 

155 

0 

0 

0 

25 

90 

30 

25 

0 25 

20 

20 

25 

25 

25 

20 

MB 81C466-10 !m~mllm!llmlllll.IUmll 
MB 81C466-12 PU.J'ITSU 
MB 81C466-15 •• .0 

MB 81C466-15 
Unit 

Min Max 

0 ns 

10 ns 

0 ns 

25 ns 

25 ns 

25 ns 

35 ns 

35 ns 

185 ns 

70 ns 

100 ns 

155 ns 

115. ns 

165 ns 

0 ns 

0 ns 

0 ns 

30 ns 

110 ns 

35 ns 

30 ns 

0 30 ns 

20 ns 

20 ns 
-. 

30· ns ~: 

30 ns. 

30 its 

20 ns 
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Ma81C466-10 
MB"81C466-12 
M8 81C466.;.15 

AC CHARACTERISTICS (Cont'd) 
IAt Recommended operating conditions unless otherwise notiidt 1~I.nIIfJ 

MB 81C466-10 MB 81C461i:12 MB 81C466-15 
P,arameter .1IiIDI Symbol 

"'Min 

Static Mode ReadlWrite Cycle Time tsc 50 

Static Mode Read-Modify-Write 
tSF!WC 120 

Cycle Time 

Static Mode CAS Precharge Time tcp 15 

DE to RAS Inactive Set Up Time tOEs 25 

DiN. to CAS Delay Time. iii tozc 0 

. DIN to OE Delay Time _ II!I .tpzo 0 

. Refresh Gouhter Test Gy.cle Time • tRTC 465 

'Refresh Couriter Test RAS Pulse • tTRAS 36!;) 
Width 

. Refresh Counter Test CAS • Precllarge Time tCPT 50 

Refresh Cqunter Test GAS to • tCAo,' Column Address Delay.Time 

Refresh Counter T~st~ccess 
- , 

Time fr~m CAS • tCAcT 

Refresh Counter Test CAS to -. 135 
WE Dell\Y Time tcwDT 

NOTES: o 'An lilitial. pau~. (RAS=CAS=VIH I qf 200Jls is required 
after power-up followed by any 8 RAS-only cycles 

'" befOre proper device operation is achieved, In case. of 
using -internal refre~. counter, a minimum of 8 CAS
befor;e-RAS in'itialization cycles instead of 8 RAS 
cyclE!S are ¥jlquinid_ .. 

PA AG characteristics assume ·tT = 5ns, VIN = OV to 3V.' 
VIH = 2.4V, VI~ .. 0;8, VOH. =.2.4V, and VOL = O.4V. 

11 Assumes tilat tR~~ ~ tRAD Imaxl. IftRAD is greater 
than the ,:maximum reco(T1mended .value'shoiNn in this 
table, tRA·C will be· increased by the amount that tRAD 

. exceeds the value shown. 
II Assumes that t~;"D ~ tRADlmax). 
II Measured with, a load equivalent t02TTL loads and' 

loopF. 
·m 'Assumes that tLwAD ;;l;' tLwAD Imaxl. If tLWAD is 

greater than t"l1l maximum recommended value shown in 
this 1I1ble,tAL~'; will be increased by the amount that' 
tLwADexceeds the value shown . 

• 'Write Cycle only. 
;m Operation within the tRAD (max) limit in~ures that. 

tRAC (max) can be met. tRAD (max) is specified as a 
feference point only; if iRAD is greater than the speci
fied ''tRAD(max) limit, then access lime is controlled 
by tAA' . 

2~30 

Unit 
Max Min Max Min Max 

60 75 ns 

145 I 180 ns 

20 25 ns 

30 35 ns 

0 0 ns .. 

0 0 ns 

550 645 ns 

10000 440 10000 535 10000 ns 

60 •... 70 ns 

100 120 150 ns 

la5 165 205 ns 

165 205 ns 

IItRAD (min) ;, t~AH (min) + tT (tT .. 5ns) 
IlU tAH R is specified to latch column address, by the rising 

edge of RAS. 
• Operation within the tLWAD (max) limit insures that 

tALW (max) can be met. tLWAD (max) is' specified as a 
reference point only; if tLWAD is greater than the speci
fied tLwAD(max) limit, then access time is controlled 
by tAA' 

01 tLWAD (min) = tCAH (min) + tT (tT = 5ns). 
III Either tRRH or tRCH must be satisfied for a read cycle. 
•. tws, tWH, and tRWD are specified as a reference point 

only. If tws ~tws (min)'and· tWH~ tWH (min). the 
data output pin will rema.in High-Z ~state throughout 
entire ·cycle. It tRWD ~ tRwD(min). The data output 
WIll contain data read from the selected cell. 

III Either tOEH R or tOEHC is satisfied, output is disabled. 
III Either tDzc or tDzo must be sati.sfied. 
ID CAS-before-RAS refresh counter test cycle only. 



RAS 
VIH-
VIL-

CAS 

ADDRESSES VIH: 
V 1L 

WE VIH-
VIL-

DO VOH-
(OUTPUT) VOL-

DO VIH-
(INPUT) VIL-

OE 
VIH-
VIL-

H 

Read Cycle 

MB 81C466-10 1IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIImllllili 

MB 81C466-12 FUJITSU 
MB 81C466-15 ~m~~~~llm~llmlm~rumll~~~~~m 

R 

jffij~=j=~~=1~=~t~~~}---HIGH-Z:----

_Don't Car. 

'; If tRAD ~ tRAD (max), access time is tAA. 

Write Cycle (WE Controlled) 

DO VIH-
(INPUT) VIL-

DO VOir 
(OUTPUT) VOL-

OE V 1H-
VIL-

ISS] Invalid Data • D.on't Car. 



1l1l~~~~~mMln~~oo MB 81C466-1O 
FUJITSU MB 81C466-12" 

l!~illll~llmillmlllmlllll~I~llllml MB 81C466-15 

RAS 

CAS 

DO 
(INPUT) 

VIH-
VIL-

VI" 
VI.L.-

Write Cycle (CAS Controlled) 
OE; Don't Care 

00 • VOH':: ~··'--:-~--:--------HIGH-Z"-------------
(OUTPUT) VOL 

'; If OEis kept high through a cycle or. tws ~ tws (min) and tWH ~ tWH (min) are met, 
OQ pins are kept high impedance state. 

Read-Modify-Writ' Cycle 

AAS 
VIH-
VIL-

CAS 

ADDRESSES VIH';" 
VI'L"':' 

WE VIH-
VIL-

DO VIH-
(INPUT) , VIL-

00 
(OUTPUT) 

DE VIH:-
VIL"" 

2-32, 

•. Don'tCara 

, • Don't Car. 

ISSllnvalid Date 



DO 
(OUTPUT) 

DO 
(INPUT) 

RAS 

CAS 

VIH-
VIL-

VIH-
VIL-

ADDRESSES VIf1 
VIL-

WE V 11+_ 
VIL-

DO VIH'-
(INPUT) VIL-

DO VOH-
(OUTPUT) VOL-

OE VIH-
VIL-

Static Mode Read Cycle 

Static Mode Write Cycle 

MB 81C466-10 m~~~oomoolm~m~~~m~~~~~1 
MB 81C466-12 FWITSU 
MB 81C466-15 1~~.~~m~~~~II~~ 

_Don'tCa •• 

ISSllnvalid data • Don't Ca •• 
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MB,81C466-10 
MB 81C466-12 
MB 81C466-15 

Static Mode Raad-Modify-l/lIrite Cycle 

Vlti:--
_jp===========-;tRC:-==========i1==1 ___ tRAS~ 

2·34 

RAS V U':-

CAS VIH-
V IL-

ADDRESSES VIH_ 
VIC 

DO 
(INPUT) 

t£~Ir========::;-;;:;;===:j'r-----'-~-tRP r- tC"SH------'--'--:--------"1rH 
tRCo--+-------tRsH-------~1 

DO' 
(OUTPUT) VOH- -. -. HIGH-Z--+----{'~~-VOL- . 

RAS VIH-
VIL-' 

CAs VIH""" 
'VIL-

WE VIH-
V IL-

DO Vltr 
(INPUT) VIL-

DO VOH-
(OUTPUT) VOL-

OE VIH_ 
V IL-

~ValidData 

, Static Mode Mixed Cycle 

Write Read 

!SSIlnvalid Data ". Don't Car. 

Read-Modify-Write 
ISSIlnvalid Data • Don't Care 



VIH- ----.ll 

RAS-Only Refresh Cycle 

(Note; WE, OE, DIN = Don't Care) 

VIL- 11-----------.>[1 

MB 81C466-10 1111111111111111111111111111111111111111111111111111 

MB 81C466-12 FUJITSU 
MB 81C466-15 1111111111111111111111111111111111111111111111111111 

V,H-.II.r-------------lIl1l1 •••••• 
VIL-. 

OQ VOH-=::===t--------HIGH-Z-----------
(OUTPUT) VOL--

RAS VIH-
VIL-

CAS VIH-
VIL- ---1 

OQ VOH 
(OUTPUT) VOL 

CAS-before-RAS Refresh Cycle) 

(Note; Address, WE, OE, DIN = Don't Care) 

tRC 
tRAS 

~ -tR 
-tCPR---i f-tFCH - tRPc1 

'I 
~F I 

HIGH-Z 
I 

&I Don'tCara 

l1li Don't Care 

2-35 I 



~Hlilllll!IM.1II MB 81C466.1O 
FUJlTSU. MB 81C466 .. 12 
IIIMII.~UI!nl~I.1 Mil .81C466-15 

V�H------.L1 

Hidden RefreshCy~le 

V
1L 

- 1'r=~H~------n..--'RI'-----I 

DQ 
(INPUT) 

2-36 

i----1F'CH----t 

• Don'tear. 



RAS 

CAS 

VIH-
ADDRESSES VIL-

WE VIH_ 

(Read) VIL-

DO 
(INPUT) 
(Read) 

DO VOH.., (OUTPUT) 
(Read) 

Vo L-'-

OE V1H_ 

(Read) VIL-

WE VIH_ 
(Write) VIL-

DO VIH-
(INPUT) VIL ..,. 
(Write) 

DO VOH-
(OUTPUT) Vo L-
(Write) 

OE VIH-
(Write) VIL-

CAS-before-RAS Refresh Counter Test Cycle 

MB 81C466-10 ~~~OOm~llm~~~~~~I~~ 
MB 81«%466-12 PWITSU 
MB 81C466-15 Ilmllllllllllm~llm~mllll!~I~i~m~ 

_Don'tea .. 

ISS) Invalid Data 

~3'l 
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MB81C466-10 
MI. 81C466-12 
MB81C466-15 

DESCRIPTION 
Address Inputs: 
A total of sixteen binary input address 
bits are required to decode parallel 4 
bits of the 262,144 storage cells within 
the MB B1C466. Eight row address 
bits are established on the address 
input pins (Ao to ,A,) and latched with 
the Row Address Strobe (RAS). The 
eight column address bits are established 
on the address input pins (Ao to A,) 
after the Row Address Hold Time has 
been satisfied. In read cycle;the column 
addresses are not latched by the ·Column 
Address Strobe (CAS), so the column 
address must be stable until th~ jOUtP.ut 
becomes valid: In write. cycle;' the 
column addresses are latched by the 
later fallin~ ~dge of CAS.!'~ WE. 

Write Enable: 
R.ead or Write cycle is selected withth.e 
WE inputs. A high on WE selects read 
cycle and 'Iow' selects write cycle: The 
write operation is as.serted on the iater 
falling edge of CAS or WE .. (Both CAS 
and WEare low,). Theti1ri~ ~eriod of 
the write' operatiqn, -i~' .(jet@rml~ed~.ll 
internal circuit, thus the next write 
operation will be inhibited during the 
write operation. . 

Data Pins: 
Data Inputs; 
Data are written into the MB Bl C466 
during write or read~modify·write cycle. 
The input data is strobed and I~tched 
by the later falling edge of GAS' or.: WE. 

Data Output: 
The output buffer is three state:rTL 
compatible '';'It!1.a:f,!ln q\lt of. twq 
standard TTL loads .. Data out has the 
same porality as data·im· fhe output is 
in high impedance .. stateuntil CAS is 
brought low. In a read cyclE!, the access 
time is determined by the following 
conditions: 
1. tRAC from the falling edge of RAS. 
2. tAA from the column address inputs. 
3. tCAC from the falling edge of CAS. 
4. tOEA from the falling edge of OE. 
When both tRCD and tRAD satisfy their 
maximum limits,. tRAC =tRCD +tCAC or 
tRAC=tilAD +tAA' 
Data output remains valid while the 
column address inputs are kept can· 

2-38 

stant. However, when either CAS or OE 
goes high, the output returns to a high 
impedance st~te. In the static write 
c;ycle (CAS controlled), if both 
tws~ws(min) and tWH~wH(min) are 
met, data pins are input mode regardless 
of the state of OE. 

Output Enable: 
The OE controls ·the impedance of the 
output buffers. In the high state ali OE, 
the output buffers are high impedance 
state. In the low state on OE,the 
olitput. buffers are low impedance 
state. In the write cycle (WE can· 

.' trolled); the OE must be high ·before 
the data applied to DO pins. When WE 
controlled write .cycles is not used, OE 

.can· be low throughout the operation. 

StatiC Mode: 
The static mode operation allows con
tinuous read, write, or read-modify
write cycle within a row by applying 
new column address. In the static mode, 
CAS can be kept low throughout static 
mode operation,. The following four 
cyclesare,allowed in the static mode. 
1, Static tnqde read cycle; 

in ; a static mode. read cycle, the 
access time is tRAc .from the falling 
edge of flAS ortAA from. the column 
address input or tQ~A from the fall
ing edge of OE. The' dilta 'temains 
valid for a ,time tAOH after the 
column ad<!ress is changed. 

2. Static mode write cycle; 
In a static mode write cycle" the 
data is written into the cell triggered 
by the laterfaHing edge of CAS or, 
WE. If both tINs. and tWH ~regreater 
than their minimum limits, the data 
output pin is kept high impedance 
state through the static mode write 
cycle. The OE must be high before 
the data are applied to DO pins. 

3. Static mode read-modify-write cycle; 
In the static mode read-modify-write 
cycle, WE goes low after tAWD from 
the column address inputs and tCWD 
from the falling edge of CAS. The 
data and column address inputs are 
strobed and latched by the fa II i ng 
edge of WE. The OE must be high 
before the data are applied to pO 
pins. 

4~ Static mode mixed cycie; 
In the static mode, read, write, and 
read-modify-write cycies can be 
mixed in any order. 

In the next read cycle of static mode 
write. cycie or read-modify-write cycle, 

. the access time is determined by the . 
follOWing conditions, 
1. tALW from the failing edge of WE 

at previous write cycie. 
2. tAA from the column address inputs. 
3. tWPA from the rising edge of WE at . 

the read cycle. 
4. tCAC from the falling edge of CAS. 
5. tOEA from the falling edge of OE. 

Refresh: 
Refresh of dynamic memory cells is 
accomplished by petforming ,3, tn'emory 

. cycle at each of the 256 row addresses , 
(Ao to A, ) at least every 4ms. 
The MB 81C466 offers the following 
three types of refresh, 
1. RAS only refresh; 

The RAS-only refresh avoids any 
outputs during refresh because the 
QutPlltsbuffers. are high imp!ldance 
state due to. CAS-high. Strobing of 
each 256 row address (Ao to A,) 
with RAS will cause ail bits in each 
row to be refreshed. 

2. CAS-before-RAS refresh; 
CAS'before'RAS refreshing available 
on the MB 81 C466 offers an alter
nate refresh method. If CAS is 
held low for the specified period 
(tFcs). before RAS goes low, on chip 
refresh control clock generator and 
the internal refresh address counter 
are enabled, and .an internal refresh 
operation is executed. After the 
refresh operatio~, the refresh address 
counter is automatically incremented 
in preparation for the next CAS- be
fore- RAS refresh. 

3. Hidden refresh; 
A hidden refresh cycle' will be 
executed while maintaining latest 
valid data at the output pin by ex
tending the CAS low time. For the 
MB 81 C466, a hidden refresh cycle is 
CAS-before-RAS refresh. The inter
nal refresh address counter provides 
the refresh address, as in a normal 
CAS-before-RAS refresh cycle. 



CAS-before-RAS refresh counter Test: 
A special timing sequence using CAS
before-RAS refresh counter test cycle 
provides a convenient method of verify
ing the function of CAS-before-RAS 
refresh activated circuitry. After the 
CAS·before-RAS refresh cycle, if CAS 
goes to high and goes to low again 
while RAS is held low, the read and 
read·modify-write cycles are enabled 
according to the state of WE. This is 
shown in the CAS-before·RAS counter 
test cycle timing diagram. A memory 
cell address, consisting of a row address 
(8 bits) and a column address (8 bits), 

to be accessed is shown below. 
ROW ADDRESS - All bits Ao to A7 

are provided by the refresh counter. 
COLUMN ADDRESS - All the bits 

Ao to A7 are provided by externally 
after tCA DT • 

The recommended procedure of CAS· 
before-RAS refresh counter test is 
shown below. The timing of CAS· 
before-RAS refresh counter test 'cycle 
should be used. 
1) Initialize the internal refresh address 

counter by using eight CAS-before· 
RAS refresh cycles. 

2) Throughout the test, use the same 

PACKAGE DIMENSIONS 
(Suffix:-C) 

MB 81C466-1O 
MB 81C466-12 
MB 81C466-15 

column address. 

Ilml~~~m~~~m~~~~~i~~~ 
FUJrrsU 

1111111~M~~OO~il~~~~~ml 

3) Using a write cycle, write Os to all 
256 row addresses. 

4) Using CAS-before·RAS refresh 
counter test cycle in read-modify
write mode, read the 0 written in 
step 3), and simultaneously. write a 
1 to the same cell. This step is 
repeated 256 row address generated 
by internal refresh address counter. 

5) Using a normal read cycle, read back 
the 1s written in step 4), from all 
256 locations. 

6) Complement the test pattern and 
repeat step 3), 4), and 5). 

lS-LEAD CERAMIC (METAL SEAL) DUAL IN-LINE PACKAGE 
(CASE No.: DIP-1SC-AD1) 

.loo±.010 
(2.54±0.251 

.800(20.32)REF 

©1987 FU~ITSU LIMITED D18014S·4C 

.010~:g~ 
(0.25~:~) 

7i].200(5.08)MAX 

134+.016 (340+0.41) 
. -.014 . -0.36 

I-- .035±.015 
(0.89±0.38) 

Dimensions in 
inches (millimeters. 
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MB 81(466-10 
MB 81C466-12 
MB 81C466-15 

PACKAGE DIMENSIONS 
(Suffix: -PI (Suffix: -PSZI 

la-LEAD PLASTIC DUAL IN·LlNE 'PACKAGE ' 
ICASE No.: DIP-laP-M011 

e 1987 FUJITSU LIMITED D18003S-2C 

20-LEAD PLASTIC ZIGZAG-IN-LiNE PACKAGE 
ICASE NO.: ZIP·20P·MOl I 

t-------1.019~:~~:(25.88~~:!;1-----"1 

~" 
() 1986 FUJITSU Llt .. IITED 'Z:Z0001S-3C 

.010t.002 
(0.2510.05) 

Dlmanslonlin 
tnches{mlllimater.) 

.112:1:.008 
f2.SSiO.2) -~ 

Dimensions In 
inehes(millimeters) 

Circuit diagrams utilizing 
Fujitsu products are includ
ed as a means of illustrating 

" tvpic~ISemie6nduc~r appl i- :' 
catio'ns; consequently, com· 
plete information. sufficient 
for construction purposes is 
not necessarily given. The 

. information has been care
fully checked and is be
Heved to be entirely reliable. 
However, no responsibility" 
is assumed for inaccuracies. 
Furthermore, such informa
tio~ does not convey td the 
purchaser of the semicon· 
ductor devices described 
herein any license under the 
patent rights of Fujitsu 
Limited or others. Fujitsu 
Limited reserves the right to 
change device specificati ons. 



CMOS 1,048,576 X 1 BIT FAST PAGE MODE DYNAMIC RAM 

The Fujitsu MB81Cl000 is CMOS fully decoded dynamic RAM organized as 
1,048,576 words x 1 bit. The M881 Cl 000 has been designed for mainframe 
memories, buffer memories, and video image memories requiring highspeed, 
high-band width output with low power dissipation, as well as for memory 
systems of handheld computers which need very lower power dissipation. 

Fujitsu's advanced three-dimensional 'stacked capacitor cell technology makes 
the MB81Cl000 high a-ray soft error immunity and long refresh time_ 
Since the CMOS circuits are used for peripheral circuits, low power dissipation 
and high speed operation are realized. 

This specification is applied to "BC" version revised with intent to realize 
faster access time_ So faster speed version (70ns and 80ns) are available on this 
chip_ 

PRODUCT LINE 

Parameter MB81Cl000 MB81Cl000 MB81Cl000 M881Cl000 
-70 -80 -10 -12 

Row Access time 70ns max. 80ns max_ lOOns max. 120nsmax_ 

Random Cycle Time 140ns.min. 155nsmln. 180nsmln. 210nsmin. 

Column Address Time 43no max. 45no max. 50no max. 60ns max_ 

Column Access Time 25ns max. 25ns max. 30ns max. 35ns max. 

Fast Page Mode Cycle 
53n. min_ 5505 min. 60ns min. 70nsmin. 

Time 

Low Power Dissipation 
• Operating current 413mWmax_ 385mWmax_ 330mWmax • 275mWmax. 
• Standby current 11 mW max_ (TTL levall/5.5mW max_ (CMOS levail 

FEATURES 
• 1,048,576 word x lbit organization 
• Silicon Gate, CMOS, 3D-Stacked 

Capacitor Cell 
• All input' and output are TTL 

compatible 
• 512 refresh cycles every 8_2 ms 
• Common 1/0 capability by using 

early write 

• RAS-only, CAS-before-RAS, or 
Hidden Refresh 

• Fast Page Mode, Read-Modify
Write capability 

• On chip substrate bias generator 
for high performance 

ABSOLUTE MAXIMUM RATINGS (SH NOTE) 
Rating Symbol Value Unit 

Voltage on Any Pin Relative to vss V'N, VOUT -1 to +7 V 

Voltage on Vee Refative to Vss Vee -1 to +7 V 

I Ceramic -55 to+150 DC Storage Temperature 
I Plastic TSTG -55 to +125 

Power Dissipation Po '_0 W 

Short Circuit Output Current 50 mA 

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded_ Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 

MB81Cl000.70 
MB81Cl000·80 
MB81Cl000.l0 
MB81Cl000.12 

~ September 1988 I ~~~~ ,--Edi_tion "--,0 

~~ 
<l~ . 

PLASTIC PACKAGE 
DIP-18P-M04 

PLASTIC PACKAGE 
LCC-26P-MOl 

PLASTIC PACKAGE 
ZIP-2OP-M02 

DIP-I8C-A01: S .. Page 19 

PIN ASSIGNMENT 

*. Test Enable (will be available) 

Pin Allignment 
For SOJ: See Page 17 

Pin AIOignment 
For ZIP: See Pege 18 

This device contains circuitry to protect the 
inputs ageinst damage due to high static volt
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi, 
mum rated voltages to this high impedance 
circuit. 

.2~1 
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RAS 

CAS 

r-

AO -
-
-
- ~ -

AS -
-
-

As -
Ag -

L-

2·42 

MOOE l 
CONTROL 

ADDRESS 
BUFFER 

PRE-
DECODER 

f( 
REFRESH 
ADDRESS 
COUNTER 

Fig. 1 - BLOCK DIAGRAM 

CLOCK 
GEN.1 WRITE 

1 
CLOCK -' 
GEN. 

~ 
CLOCK 
GEN. 2 

DATA 

COLUMN IN f--- DIN 

DECODER BUFFER 

SENSE AMP. & I 
>----- 1/0 GATE -r- . . . 

-'--f--
- !J\ 
-Iv' · 

ROW · 1,048,576 BIT 

DEC. STORAGE CELL DATA 

· "- OUT r---- DOUT 
BUFFER - _r--

SUBSTRATE I -Vee 
BIAS GEN. --Vss 



CAPACITANCE 

Parameter Symbol 
Typ 

Input Capacitance, Ao to Ag , DIN CIN1 

Input Capacitance, RAS CAS, WE CIN2 

Output Capacitance, DOUT COUT 

RECOMMENDED OPERATING CONDITIONS 
(Referenced to Vssl 

Value 
Parameter Symbol 

Min Typ 

Supply Voltage 
Vee 4.5 5.0 
Vss 0 0 

I!'put High Voltage, All inputs VIH 2.4 

Input Low Voltage, All inputs VIL -2.0 

Value 

Max 

5.5 
0 

6.5 

0.8 

MBB1Cl000·70 1IIIIIIIIIIIIImllllllllllllllllllllllllillmllili 
MBB1Cl000·BO FUJITSU 

::::~::g:: ~ 1lllllllllllllllllllllllllmmllllmlllmllm~ 

Unit 
Max 

5 pF 

5 pF 

5 pF 

Ambient 
Unit Operating. 

Temperature 

V 

V 
OOC to +70oC 

V 
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DC CHARACTERISTICS 
(At recommended operating conditions unless otherwise noted) 

Parameter. Conditions 

MB81Cl000·70 
Operating Current" 

RAS & CAS cycling; (Average power M B81 C 1000·80 

Supply current) M881Cl000·l0 
tRC.= min 

MB81Cl000·12 

Standby Current TTL level RAS = CAS = V IH 
(Power supply 
current) CMOS level RAS = CAS ~ Vcc-0.2V 

MB81Cl000·70 
Refresh Current 1 * 

C~S = VII~' RAS (Average power MB81Cl00Q·80 

supply current MB81Cl00Q·10 
cycling; tRC = min 

MB81Cl000·12 

MB81Cl000·70 

Fast Page Mode MB81Cl000·80 RAS = V IL , CAS 
Current· cycling; tpc = min 

MB81Cl000·10 

c MB81Cl00q·12 

MB81Cl0QO,70 
Refresh Current 2· 

RAS cycling, 
(Average power MB81Cl000·80 

current) MBB1Cl00Q·10 
CAS·before·RAS; 
tRC = min 

MB81Cl000·12 

OV ~ VIN ~ 5.5V, 

Input Leakage Current 
4.5V ~ Vcc ~ 5.5V, 
Vss = OV; pins not 
under test = OV 

Output Leakage Current 
OV ~ VOUT ~ 5.5V; 
Data out disabled 

Output High Voltage IOH = -5mA 

Output Low Voltaj18 IOL =4.2mA 

Values 
Symbol Unit 

Min Max 

75 

ICCl 70 mA 

6b 
50 

2.0 
Icc2 mA 

1.0 

70 

• ' ·lcc3 ' 65 mA 

55 

45 

47 

Icc4 45 mA 

40 

.33 ; 

70 
I 

Icc5 65 mA 

55 

45 

II(L) -10 10 

p.A 

IO(L) -10 10 

VOH 2.4 
V 

VOL 0.4 

NOTE: .; Icc depends on the output load conditions and cycle rate. The specified values are obtained with the output open. 

2-44 

Icc depends on the number of address change as RAS = V IL and CAS = V IH. 
ICC1' ICC3 and Iccs are specified at three time of address change during RAS = V IL and CAS = V IH . 
ICC4 is specified at one time of address change during RAS = V IL and CAS = V IH. 



AC CHARACTERISTICS 
(At recommended opereting conditions unless otherwise noted.) 

MB81Clooo-70 
No. Parameter .. Symbol 

Min Max 

1 Time Between Refresh tREF B.2 

2 Random Read/Wrlte Cycle Time tRC 140 

3 Read-Modify-Wrlte Cycle Time tRWC 167 

4 Access Time from RAS .. B tRAC 70 

5 Access Time from CAS lUI tCAC 25 

6 
Access Time from iii II tAA 43 
Colum n Address 

7 Output Data Hold Time tOH 7 

B 
Output Buffer Turn on Delay 

tON 5 
Time 

9 
Output B.uffer Turn Off II tOFF 25 
Delay Time 

10 . Transition Time tT 3 50 

11 RAS Precharge Time tRP 60 

12 RAS Pulse Width tRAS 70 100000 

13 RAS Hold Time tRSH 25 

14 CAS to RAS Pracharga Time tCRP 0 

15 
RAS to CAS 11l1li tRCO 20 45 
Delay Time 

16 CAS Pulse Width tCAS 25 

17 CAS Hold Time tcSH 70 

18 
CAS Procharge Time II tCPN 15 
IC-B-R Cycle) 

19 Row Address. Set Up Time tASR 0 

20 Row Addrass Hold Time tRAH 10 

21 Column Addres. Set Up Time tASC 0 

22 Column Address Hold Time tCAH 15 

23 
RAS to Column Addra •• III tRAo 15 27 
Delay Time 

24 
Column Addr ... to RAS 

tRAL 43 
Lead Time 

25 Read Command Set Up Time tRCS 0 

la __ 

MBB1Cl0()()'BO 

Min Max 

B.2 

155 

lB2 

BO 

25 

45 

7 

5 

25 

3 50 

65 

80 100000 

25 

0 

22 55 

25 

80 

15 

0 

12 

0 

15 

17 35 

45 

0 

MB81Cl000.70 
MB81Cl000·80 
MB81Cl000·l0 
MB81Cl000·12 

MBB1Cl00o-l0 MBB1Cl0()()'12 

Min MIx Min Max 

B.2 B.2 

lBO 210 

210 245 

100 120 

30 35 

50 BO 

7 7 

5 5 

25 25 

3 50 3 50 

70 BO 

1IIIIIIIIIIIIIImlllmlm~lllm~~~~mlml 
FUJITSU 
~~m~~m~IOOOO~~~~~~~m~i~11 

Unit 

ms 

ns 

ns 

ns 

ns 

ns 

ns 

nl 

ns 

ns 

ns 

100 100000 120 100000 ns 

30 35 I ns 

0 0 ns 

25 70 25 85 nl 

30 35 ns 

100 120 ns 

15 15 ns 

0 0 ns 

15 15 ns 

0 0 ns 

15 20 ns 

20 50 20 60 ns 

50 60 ns 

0 0 ns 
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MB8\C:l000~70 
MB81ClOOO;;80 
MB81C:1OOO.l0 
MBS1C1OOO·l 2 

AC CHARACTERISTICS (Cont'd) 
(At r.ecommended operating conditions unless otherWise noted.) II_f. 

MB81Cl0o.()'7o.. MB81Cl00()'8o. 
No: Parameter IDlI SymbOl· 

Min Max' Min Max 

26 
Raad Command Hold Time IB tRRH 0. 0. 
Referenced to RAS 

27 
Read Command Hold Time IB tRCH 0. 0. 
Referenced to CAS 

28 
Write Command Set Up II!I 0. 0. 
Time twcs 

29 'WriteCommanCf Ho'id Tilli.' tWC·H· 15· 15 

30. WE Pulse Width twp 15 15 

31 
Write Command to RAS 

tRWL 22 22 
Lead Time 

, 
Write Commnd to CAS 

32 
Lead Time tCWL . 17 17 

33 D, N Set Up Time tos 0. 0. 

34 DIN Hofdtime tOH 15 15 

35 RAS to we Delay Time II!I tRWO 70. 80. 

36 CAS to we Delay Time III tewo. 25 25 

37 
Column Address to we III tAWO 43 45 
Delay Time 

38 
RAS Precharge Time to CAS 

tRPC 0. 0. 
Active Time (Refresh Cycles) : 

39 
CAS Set Up Time for 

tCSR 0. 0. 
CAS-beforo-RAS Refresh 

., 

., , 
CAS Hold Time for 

40. 
CAS-beforo-RAS Refresh 

... tCHR 15 15 

41 
Access Tillie from CAs 

teAT 43 45 
(Counter' Test Cyclii) 

50. 
Fast Page Mode Raad/Write 

tpc 53 55 
Cycle Time 

51. 
Fast Page Mode Reacl-Modify-

tpRWC 75 77 
Write' Cycle Time 

52 
Access·Titne from CAS 

Bill· ·~CPA 53 55 
Precharg,e 

53 
Fast Page Mode ,CAS 

t~p, 15 15 
Prech~rge Tirpe 

2·46 

MB81Clo.o.()'lo. MB81Cl00()'12 
Unit 

Min Max Min Max 

0. 0. ns 
.. 

0. 0. ns 

, 

0. 0. ns 

15 20. ns 

15 20. ns 

25 30. ns. 

20. 25 ns 

0. 0. ns 

15 20. n~ 

100 1'20. ns 

30. 35 ns 

50. 60. ns 

0. 0. '. ns 

0. 0. ns 

15 20. ns 

50. 60. ns 

60. 70.. ns 

85 100 ns 

60. 70. ns 

15 15 ns 



NOTES: 
• An initial pause (RAS = CAS = V IH) of 200 IlS is required 

after power·up followed by any 8 RAS·only cycles 
before proper device operation is achieved. I n case of 
using internal refresh counter, a minimum of 8 CAS· 
before·RAS initialization cycles instead of 8 RAS cycles 
are required. 

.. AC characteristics assume tT = 5 ns. 

_ V1H (min) and V1L (max) are reference levels for meas· 
uring timing of input signals. Also, transition times are 
measured between V1H (min) and V1L (max). 

• Assumes that tACO:;;;: tACO (max), tAAD :;;;: tAAD(ma 
x). If tACO (or tAAD)iS greater than the maximum rec· 
ommended value shown in this table, tAAC will be incre· 
ased by the amount that tAco (or tAAD) exceeds the 
value shown. Refer to Fig. 2 and 3. 

• If tAco ~ tACO (max), tAAD ~ tAAD (max), and 
tASC ~ tAA·tCAC·tT, access time is tCAC. 

• If tAAD ~ tAAD (max) and tAsc :;;;: tAA ·tCAC·tT, access 
time is tAA. 

• Measured with a load equivalent to two TTL loads and 
100pF. 

• tOFF is specified that output buffer changes to. high 
impedance state. 

• Operation within the tACO (max) limit insures that 
tRAC (max) can be met. tACO (max) is specified as a 
reference point only; if tAco is greater than the speci· 

fied tAcO (max) limit, access time is controlled exclu· 
sively by tCAC or tAA. 

MB81C100o-70 
MB81C1000-80 
MB81C1000-10 
MB81C1000-12 

• tAco (min) = tRAH (min) + 2tT + tASC (min). 

~~~lm~~I~~~~~~~mlmmlllm~~m 
FUJITSU 

II~m~m~~~lm~~m~~~II~m~~m 

_ Operation within the tRAD (max) limit insures that 
tA AC (max) can be met. tRAD (max) is specified as a 
reference point only; if tAAD is greater than the speci· 
fied tAAD (max) limit, access time is controlled exclu· 
sively by tCAC or tAA . 

III Either tRRH or tACH must be satisfied for a read cycle. 

III twcs, tCWD' tAWD and tAWD are not a restructive 
operating parameter. They are included in the data sheet 
as the electrical characteristics only. If twcs ~ twcs 
(min), the cycle is an early write cycle and DOUT pin 
will maintain high impedance state throughout the 
entire cycle. If tCWD ~ tCWD (min), tRWD ~ tRWD 
(min), and tAWD ~ tAWD (min), the cycle is a read· 
modify·write cycle and data from the selected cell will 
appear at the DOUT pin. 
If neither of the above conditions is satisfied, the cycle is 
a delayed write cycle and invalid data will appear at the 
DOUT pin, and write operation can be executed by 
satisfing t AWL, tCWL' and tAAL specificati.ons. 

ID tCPA is access time from the selectio~ a new column 
address (that is caused by changing CAS from "L" to 
"H"). Therefore, if tcp is long, tCPA is longer than tePA 
(max). 

• Assumes that ~·before·RAS refresh· and CAS-before
RAS refresh counter test cycle only 

2-47 
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MB81Cl000~70 
MB81Cl000~80' 
MB81Cl000~ 10 
MB81Cl000~12 

140 

] 120 

u 100 
<I: 

'" ~ 80 

Fig. 2 .,.. tRAC vs tRCD 

I 
I 

: 
70ns Version' : 

'c·6p iii 
1·1 I 

T ' II I 
- I I "I 

2~ ~ I ~o '80' 1bo 
~RAO (n.) 

I ,. 

120 

FUNCTIO,NALTRUTH TABLE 
'.'{ " ,::',' 

Operation " , CloC;k Input , J,\~lIressl nput 

Mode ' 'RAS CAS WE Row Column 

Standby , I'"~ H H X '-
, -

:,', " 

Read Cycle L L H Valid Vali,d 

Write Cycle 
L l l Valid Valid 

(Early Write) 

Read-Modify-
L l H-+l Valid Valid 

Write Cycle 

RAS·only 
L H X Valid -

Refresh Cycle 

CAS-before-
L L X - -

RAS Refresh 

Hidden 
H-+l L X - -

Refresh Cycle 

X; "H" or "L',' 
*; It is impossible in fast page mode. 

2-4& 

, 

Fig. 3 - tRAC vs tRAD 

140 

u 100 
<I: 

If 80 

":":::'='-"1 
I 1 

Version I i 
I I I 

60 70ns y ~rsi~ri i 
I I. I I 
I I I I :: : : T I I I I 

, I !,,! I ! '. 

Input 

-

-

Valid 

X-+ 
Valid 

-

-

-

20 40' 60' 80 100 120 
tRCO (ns) 

Data 
, Refresh Note 

Output 

High-Z -

Valid O· tRcS ~ Jl;lcs (mil)) 

High-Z O· twcs ~ twcs (min) 

Valid O· tcwo ~ !cwo (min) 

High-Z 0 

High-Z 0 tCSR ~ tCSR (min) 

Valid' 0 Previous data is kept. 



Read Cycle 

ADDRESSES 

Mill Cloo0-70 111!llmlmllllllmmlllllmlllllllllmll 
MlllCloo0-80 FUJITSU 

:::~~~:g: ~ ~ m~lIImlll~!IIIII~IIIIIII~mi~l~mUI 

VOH -
DOUT --------------IHIGIH-Z----------( 

VO L -

ADDRESSES 

~ 
VIH 

V IL 

DIN 
VIH 

V IL 

DOUT 
VOH-

VOL' 

Write Cycle (Early Write) 

."H"or"L" 

~ Invalid Datil 

~---------------tRC----------------~ 

HIGH-Z 

."H" or "L" 

2-49, 



1111~1~llllmimill~l~iIIM MB81'Cl000~70 
FUJITSU MB81Cl000.80' 

MB81Cl000.10 
ml~m!lIi~mHI~iUI MB81Cl000·'U 

Read-Write/Read-MocIify-Write Cycle 

Fast Page Mode Read Cycle 

mValidD_ 

~lnvalidD_ 



RAS 

CAS 

ADDRESSES 

WE 

DIN 

DOUT 

ADDRESSES 

DOUT 

V 

V IL 

V IH 
V IL 

V IH 

V IL 

V IH 

V IL 

VOH-

V OL -

Fast Page Mode Write Cycle (Early Write) 

Fast Page Mode Read·Modify·Write Cycle 

M881Cl000';70 ·llllmll~mlmmllllmllllm!lm~mlml 
M881Cl000-80 FUJITSU 

:::;~;=:; ~ ~~m~lllllll~mllm~~mll!~~m!m~1 

."H"o'''L'' 
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ADDRESSES 
(Aoto Ae) _ 

DOUT 

RAS'only Refresh Cycle 
NOTE: WE, DIN = "H"or"L", ~ = VIH or VIL 

CAS-before-RAS Refresh Cycle 
NOTE: Address, WE, DIN = "H"or"L" 

-----+i:.;...,....----..;..-....,. ....... -HIGH.Z-"'----------



ADDRESSES 

WE 
(Read) 

DOUT 

WE 
(Read-Modify
Write) 

ADDRESSES 

WE 
(Read) 

DOUT 

WE 
(Read-Modify
Write) 

Hidden Refresh Cycle 

MB81C1OOO.70 1IIIIIIIIIImlmllllllllllllllllllllllllllilimii 
MB81C1OOO.80 FUJITSU 

:::~~~:g: ~ ~ 1IIIIIIIIIIIIIIIIIm~~llllllllllllllllmllllllll 

IG "H" or "L" m Invalid Data 

CAS-before-RAS Refresh Counter Test Cycle 

III '.'H" or '~L" I2ZJ Invalid Data 
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DESCRIPTION 
Addressln'puts: 
A total of twenty binary input address 
bits are required,to, decode 'any ,one of 
the 1,048,576 'storage cells whthin the 
MB 81C1000. Ten crow address bits 

, are established on the adc!ress input pins 
(Ao to Ag') and latched with' the Row 
Address Strobe (RAS). The,ten column 
address bits are established on the 
address input pins (~Qto Ag) and 
latched with .the Column Address 
Strobe (CAS). All row and cOlumn 

; address must be stable on, or ·before 
the falling edge of RAS: .ahd CAS, 

respectively. Since the floW' through 
type address latches are us~, address 
information at address, pins ·are,auto-' . 

. matically 'latched as column a<!<!re~, 
after tRAH (min) + tT' 
Therefore, to get valid data within 
tRAC' if is necessary to applycolurlln 

; address within tRAO (max). 

is high impedance state, until CAS is 
brought low. In a read or read-modify
write cycle, the output becomes valid 
after tRAC from the falling edge of CAS 
when tRCO (max) is satisfied or after 
teAC when tRco is longer than tRCO 
(max). The data output remains valid 
until CAS returns .to /Jigh With tOH 
and becomes high 'impedance state 
after tOFF' In an early write cycle, 
the output buffer i.shigtJ impedance' 
state during' the enti~e 'cycle. In a 
delayed' write cycle, if tRwo ortcwo' 
is less than tAWD (minI or tcwD,(min); 
the outPut is invalid. 

ReadCyc:le: 
The read cycle is executed by keeping 
both 'RAS and CAS "l" and keeping 
WE "H" throughout the cycle. The row 
and column addres'ses are latched With 
RAS and 'CAS, respectively. The data 

: If tRAO ~tRAO (max), <!qcessJil)'lE!i,s output is remain valid with CAS "L", 
h· h I' .. 'i.e.:lf CAS goes, "H", the liata 'becomes teAC or tAA w IC ever occur .ater. . 

invalid with tcili. DU'ririgread :cyele, 
Write Enable:' 

Fast Page Mode Raad Cycle: 
The fast page mode read cycle is ex
ecuted after normal cycle with holding 
RAS "L", applying column address and 
CAS, and keeping WE "H". Once an 
address is selected normally using the 
RAS and CAS, other addresses in the 
same r"w can be selected by only chang
ing the column address and applying the 

, CAS. So power consumption and cycle 
time' are reduced. During fast page 
mode; the Caccess time is tCAC, tAA, or 
tCPA,whichever occur later. Any of the 
1024 bits belonging to each row can be 
,accessed_ 

F.stl'~ge Mode Write Cycle: 
The fast page mode write cycle is exe
cuted by the same manner as fast page 
mode read cycle except for the state of 
WE. The d~ta on DIN pin is latched with 
the falling edge of CAS and written into 

,the memory. During fast page mode 
write cycle, tCWL must be satisfied. 
Any of the 1024 bits belonging to 
each row can be accessed. Read or Write cycle is .selected With 

the WE inputs. A high on WE 'selects 
read cycle and low selects write cyCle .• 
Data input is 'ignored during read cycle. 
Data output is high impedanllll .stale 
during write cycle. 

the DIN pin is "H" or "L". The access 
time is determined by "RAS (tRAe!, 
CAS (tcAe), or Column address input 
(tAA !'. If .tRco (RAS to CAS de fay. Fast Page Mode Read-Modify-Write 

time) is greater than the speCification, Cycle: 
During fast page mode, the read-modify

the ." access time· is. tCAe. If tRAO .is. 
greater than the specification, the access write cycle can be executed by changing 

WE high to low after the data appears 
time is tAA' 

Data Input: at the DouT pin as well as normal cycle. 
Data is written' into the MB 81C1000 Write CYCle: Any of the 1024 bits belonging to each 
during write or.read-modify-write cycle.. The wri~. cycle' is executeo' by the same' .,.row can be accessed. 
The input data is strobed and hitchad, ,manner as read, cycle except for the 
by the later falling 'edge of CAS orWE: 

state of WEano DIN pin. The data on In an early .write" cycle, data input, is. 
strobed 'by CAS, and setup and hold 'DIN pin is latched with the'laterfallirig 
times are' referenced to CAS. In a edge ,of.CAS or WE, and written intGo 
delayed write or read-modify-write memory. In addition, during write 
cycle, ,WE., is. set low, afte~ CAS. ,Thus, cycle" tRwL, tCWL and tRAL must be 
data input is strobed by WE. ,~~d set satisfied the'specificatichiS. 

up and hold times are referenc,ed .to 
WE. 

Data OutPut: 
The Qu~pIH,I:!!-!f!eris thr!le state,. TTL 
compatible ,with a fan out ;'oftwo, 
stand~rdTTt load!;~ Data oIithanITe 
same porality" as data in. The,c)utput 

2·54 

Raad-Modl'y-VWite Cycl,: 
The read-modify-write cycle is executed 
by changing WE high to low aftBr the 
data .. appearsonthe.!)OUT pi!!. N~er 
the current data is readout modified 
data c~n be rt!'written' into the same 
address quickly. 

Ae'resh: 
The refresh of 0 RAM is executed by 
normal read, write or r~ad-modity-write 
cycle, i.e., the cells on the one row line 
are refreshed by executing one of three 
cyctes, 102,4 row address must be re
freshed every 8.2 ms period. During the 
refresh cycle, the cell data connected to 
the selected row are sent to sense 
amplifier and re-write to the cell. The 
MB 81C1000 also has three types of 
refresh modes, RAS-only refresh, CAS
before-RAS refresh, and Hidden refresh. 



1. RAS·Only Refresh; 
The RAS·only refresh is executed by 
keeping RAS "L" and keeping CAS 
"H" through the cycle. The row 
address to be refreshed is latched 
with the falling edge of RAS. During 
RAS·only refresh, the DOUT pin is 
kept high impedance state. 

2. CAS·before·RAS Refresh; 
The CAS·before·RAS refresh is ex· 
ecuted by bringing CAS "L" before 
RAS. By this timing combination, 
the MB B1C1000 executes CAS· 
before·RAS refresh. The row address 
input is not necessary because it is 
generated internally. 

MB81C1OOO-70 1IIIIImllllllllllllllllillmillmimilmlllili 

MB81C1OOO-80 FUJITSU 

:::~g=: ~ ~ 1111111111111111111111111111111111111111111111111111 

3. Hidden Refresh; 
The Hidden refresh is executed by 
keeping CAS "L" to next cycle, 
i.e., the output data at previous 
cycle is kept during next refresh 
cycle. Since the CAS is kept low 
continusely from previous cycle, 
followed refresh cycle should be 
CAS·before·RAS refresh. 
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PACKAGE DIMENSIONS 
(Suffix: ·PI 

18 LEAD PLASTIC DUAL·IN·LINE PACKAGE 
(CASE No.: DIP·18P·M04) 

.868+.008 (22.06+<l·20) 
-.012 -0.30 

.050(1.27)MAX 

.197(5.oo)MAX 

.125(3.18)MI N 

.100(2.54) I 
_lYP • 

@1986 FUJITSU LIMITED D18015S-4C 

2·56 

Dimensions in 
inches (millimeters) 



MB81Cl000-70 
MB81Cl000-80 
MB81Cl000-10 
MB81Cl000-12 

PACKAGE DIMENSIONS 
(Suffix: ·PJ) 

LEAD No.CD 
.050±.005 

(1.27±0.13) 

PIN ASSIGNMENT 

D,N 

WE~ 
RAS[ 

TEo ~ 
NC.[ 

AO~ 
An 

A2 ~ 
A3( 

Vee( 

TOP 
VIEW 

VSS 
DOUT 
CAs 
NC. 
A. 

AS 
A, 

A. 
A. 
A4 

26·LEAD PLASTIC LEADED CHIP CARRIER 
(CASE No.: LCC~26P·M01) 

*.675±.005 
117.15±0.13) 

o I .300(7.62) .332±.005 

'0. 'OAT'" 

.600(15.24)REF 

"'A"' 

.098(2.50)NOM 

.140(3.55)MAX 

.089(2.25)NOM 

.025(0.64)MIN 

I 
.268±.020 

~0.51) 

NOTE: 1. *: This dimension includes resin protrusion. (Each side: .006(0.15)MAX) 

•• 017±.004 
(0.43±0.10) 

Detail of "A" part 

2. Although this package has 20 leads only, its pin positions are the same as that of 26-lead package. 

I~IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 
FUJITSU 

m~~m~~~~llllm~llllmlllm~~~m~1 

Foot·print compatible with "'SOJ·26"', LCC·26C·A01) 
© 1988 FUJITSU LIMITED C26003S-6C 

Dimensions in 
inches (millimeter.) 
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PACKAGE DIMENSIONS 
(Suffix: -PSZI 

PIN ASSIGNMENT 

(TOP VIEW) 

20-LEAD PLASTI.C. ZIG-ZAG IN'LlNE PACKAGE 
(CASE No.:ZIP·20P-M021 

- .05011.i7) 
TYP 

J .020±.004 
(0.50tO.l0) 

LEAD NO.CD· . . . 

Mryyt]jn n n~ U U 
(BOTTOM VIEW) ~ . 

. 2 
(6)1988 FUJITSU LIMITED Z20002S·4C 

.387±.013 
(9.83tO.33) 

.1 OO(2.54)TYP I .1 .118(3.00)MIN 
(ROW SPACE) 

D,imensions in . , 
inches (millimeters) 



PACKAGE DIMENSIONS 
(Suffix: -C) 

DIP·18C·AOl 

MB81C1OOO-70 1111111111111111111111111111111111111111111111111111 

MB81C1OOO-80 FUJITSU 

:::~~~:g: ~ ~ 1111111111111111111111111111111111111111111111111111 

l8·LEAD CERAMIC (METAL SEAL) DUAL IN·LINE PACKAGE 
(CASE No.: DIP·18C·A01) 

.100t.Ol0 
(2.54tO.251 

.800(20.32IREF 

©19B1 FUJITSU ~IMITED D1B014S·4C 

.010~:g~ 
(0.25~g:~~1 

W·200 (5.0BIMAX 

+.016 +041 . .134_.014 (3.40_0:361 

l- .035t.015 
(0.89±0.381 

Dimensions in 
inches (millimetersl 
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CMOS 1,048,576 X 1 BIT NIBBLE MODE DYNAMIC RAM 

The Fujitsu MB81C1001 is CMOS fully decoded dynamic RAM organized as 
1,048,576 words x 1 bit. The MB81C1001 has been designed for mainframe 
memories, buffer memories, and video image memories requiring highspeed, 
high-band width output with low power dissipation, as well as for memory 
systems of handheld computers which need very lower power dissipation. 

Fujitsu's advanced three-dimensional stacked capacitor cell technology makes 
the MB81C1001 high (Hay soft error immunity and long refresh time. 

Since the CMOS circuits are used for peripheral circuits, low power. dissipation 
and high speed operation are realized. 

This specification is applied to "BC" version revised with intent to realize 
faster access time. So faster speed version (70ns and 80ns) are available on this 
chip. 

PRODUCT LINE 

Parameter MB81Cl00l MB81Cl00l M881Cl00l MB81Cl00l 
-70 -80 -10 -12 

Row Access Time 70ns max. 80ns max. lOOns max. 120ns max. 

Random Cycle Time 140ns min. 155ns min. 180ns min. .. 210ns min. 

Column Address Time 43no max. 45rismax. 60ns max. 60ns max. 

Column Access Time 25n5 max. 25n5 max. 30no max. 35no max. 

Nibble Mode Cycle Time 50ns niin. 50ns min. 55n5 min. 60ns min. 

Low Power Dissipation 
• Operating current 413mWmax • 385mWmax. 33OmWmax. 275mWmax. 

• Stendby current llmW max. (TTL levell/5.5mW max. (CMOS leven 

FEATURES 

• 1,048,576 word x 1 bit organization 
• Silicon Gate, CMOS, 3D-Stacked 

Capacitor Cell 
.• All input and output are TTL 

compatible 
• 512 refresh cycles every 8.2ms 
• Common I/O capability by using 

early write 

• RAS-only, CAS-before-RAS,or 
Hidden Refresh 

• Nibble Mode, Read-Modify-Write 
capability 

• On chip substrate bias .generator 
for high performance. 

ABSOLUTE MAXIMUM RATINGS (See NOTE) 
Rating Symbol Value Unit 

Voltage on Any Pin Relative to vss VIN. VOUT -1 to +7 V 

Voltage on Vee Relative to Vss Vee -lto+7 V 

I Ceramic -55 to +150 
·C Storage Temperature 

I Plastic TSTG -55 to +125 

Power Dissipation Po 1.0 W 

Short Circuit Output Current - 50 mA 

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 

. MB81Cl00l.70 
MB81Cl00l·80 
MB81Cl00l.l0 
MB81Cl00l.12 

~ September 1988 

l~~~"OO" 
~~ ~l" 

PLASTIC PACKAGE 
DIP-18P-M04 

PLASTIC PACKAGE 
LCC-26P-MOl 

PLASTIC PACKAGE 
ZIP-20P-M02 

DIP-18C-A01: See Page 19 

PIN ASSIGNMENT 

Vss 

DOUT 

CAS 

As 

A. 

A, A, 

A, A6 

As 

A4 

*; Test Enable (will be available) 
Pin A_ignment 

For SOJ: S .. Page 17 
Pin Aaignment 

For ZIP: See Page 18 

This device contains circuitry to protect the 
inputs against damage due to high static volt
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi
mum rated voltages to this high impedance 
circuit. 
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1IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIImlllllllllili MB81Cl00l.70 
FUJITSU MB81C1OO1.80 

IIIIIIIIIIIIIIIIIIIIIIIII~IIIIIIIIIIIIIIIIIIIIIIIII :::~~~:t~ ~ 

RAS 

CAS 

-
AO -
-
-
- W 

IV -
--: 

-
-

AS -
Ag -

-
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MODE 
CONTROL J 

I 
NIBBLE 
ACCESS 

COUNTER 

I 

l 

ADDRESS 
BUFFER 

PRE· 
DECODER 

ir 
REFRESH 
ADDRESS 
COUNTER 

Fig. 1 - BLOCK DIAGRAM 

CLOCK 
GEN. 1 WRITE 

1 
CLOCK I--
GEN. 

Dj 
CLOCK 
GEN.2 

DATA 

COLUMN IN - DIN 

DECODER BUFFER 

SENSE AMP. & I 
I-
~ I/O GATE 

I- . . . 
,....'---

r- f1\ 
r-IV .. 

7 
ROW . 1,048,576 BIT 
DEC. STORAGE CELL DATA . - OUT - DOUT 

BUFFER 
I- ,--i--

SUBSTRATE I -Vee 

BIAS GEN. -VSS 



CAPACITANCE 

Parameter Symbol 
Typ 

Input Capacitance, Ao to Ag , DIN CIN1 

Input Capacitance, RAS CAS, WE CIN2 

Output Capacitance, DOUT COUT 

RECOMMENDED OPERATING CONDITIONS 
(Referenced to Vssl 

Value 
Parameter Symbol 

Min Typ 

Supply Voltage 
Vee 4.5 5.0 
Vss 0 0 

Input High Voltage, All inputs VIH 2.4 -
Input Low Voltage, All inputs VIL -2.0 -

Value 

Max 

5.5 
0 

6.5 

0.8 

MBB1Cl001-70 ~lllllm~~llllmmlllmllm~w~~~lmll 
MBB1Cl00l-BO FUJITSU 

:::~~~:t ~ ~ ImllllllmlllWllllmllllllllmllllmlWll1 

Unit 
Max 

5 pF 

5 pF 

5 pF 

Operating Unit Temperature 

V 

V 
O°C to +70°C 

V 
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""881ClOOJ~70 
MIJ81Cl001-80 
:M881C1OO1,,1 0 
M881C1OQ1~,12 

DC CHARACTERISTICS 
(At recommended operating conditions unless otherwise noted) 

Parameter Conditions 

MB81~1001·70 

Operliting Current* MB81C1001·80 RAS & CAS cycling; 
(Average power 
sUIlPly current) MB81C1001·10 tRc = min 

MB81Cl001-l2 

Standby Current TTL level RAS = CAS = V 1H 
(Power supply 
current) CMOS level RAS = CAS ~ V cc -0.2V 

MB81C1001·70 

Refresh Current 1 • MB81Cl001·8q. CAS" V1H, RAS (Average power 
supply current) Ma81Cl00l·10 cycling; tRc = min 

MB81C1001·12 
'i. 

MB81CI001·70 

Nibble Mode MB81CI001·80 RAS = V 1L , CAS cycling; 
Current* MB81C1001·10 tNC = min 

MBB1Cl0Ql·12 

MaS1C10()1.70 

Refresh Current 2· -MB81C1001·80 RAS cycling, 
(Average power CAS·before.RAS; 
current) MB81Cl00l·10 tRc = min 

MB81Cl001-12 

OV ~ V 1H ~ 5.5V, 

Input Leakage Current 
4.5V ~Vcc ~ 5.5V, 
Vss = OV; pins not 
under test = OV 

Output Leakage Current 
OV ~ VOUT ~ 5.5V; 
Data out disabled 

Output High Voltage IOH = -5mA 

Output Low Voltage IOL = 4.2mA 

Values 
Symbol Unit 

Mfn Max 

75 

70 
Icc1 mA 

60 

50 

2.0 
Icc2 

1.0 
mA 

70 

" .65 ;. 

iCC3 mA 
55 

45 

45 

45 
Icc4' mA . 

35 

. 25, 

70 

65 
Icc5 mA 

55 

45 

IUL) -10 10 

p.A 

IO(L) -10 10 

VOH 2.4 
V 

VOL 0.4 

NOTE: * Icc depends on the output load conditions and cycle rate. The specified values are obtained with the output open. 
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Icc 'depends on the number of address change as RAS = V IL and CAS = V IH. 
ICC1, ICC3 and Icc5 are specified at three time of address change during RAS = V1L and CAS = V 1H . 
ICC4 is specified at one time of address change during RAS = V 1L and CAS = V 1H . 



AC CHARACTERISTICS 
(At recommended operating conditions unless otherwise noted.) In·IIIIS 

MB81Cl00l·70 MB81Cl00l·80 
No. Parameter &iii Symbol 

Min Max Min Max 

1 Time Between Rafresh tREF 8.2 8.2 

2 Random Reed/Write Cycle Time tRC 140 155 

3 Read·Modify·Write Cycle Time tRWC 167 182 

4 Access Time from RAS liB tRAC 70 80 

5 Access Time from CAS liB tCAC 25 25 

6 
Access Time from liB tAA 43 45 
Column Address 

7 Output Data Hold Time tOH 7 7 

8 
Output Buffer Turn on Deley 

tON 5 5 
Time 

9 
Output Buffer Turn Off iii tOFF 25 25 
Delay Time 

10 Transition Time tT 3 50 3 50 

11 RAS Precharge Time tRP 60 65 

12 RAS Pulse, Width tRAS 70 100000 80 100000 

13 RAS Hold Time tRsH 25 25 

14 CAS to R AS Precharge Time tCRP 0 0 

15 
RAStoCAS 
Delay Time mill tRCO 20 45 22 55 

16 CAS Pulse Width tCAS 25 25 

17 CAS Hold Time tCSH 70 80 

18 
CAS Precharge Time ms tCPN 15 15 
(C-B·Fi"· Cycle) 

19 Row Address Set Up Time tASR 0 0 

20 Row Address Hold Time tRAH 10 12 

21 Column Address Set Up Time tASc 0 0 

22 Column Address Hold Time tCAH 15 15 

23 
RAS to Column Address 
Delay Time III tRAO 1,5 27 17 35 

24 
Column Address to RAS 
Lead Time tRAL 43 45 

25 Read Command Set Up Time tRCS 0 0 

MBB1C1OO1.70 
MB81C1OO1.80 
MB81C1OO1.10 
MB81C1OO1.l 2 

MB81Cl00HO MB81Cl001-12 

Min Max Min Max 

8.2 8.2 

180 210 

210 245 

100 120 

30 35 

50 60 

7 7 

5 6 

25 25 

3 50 3 50 

70 80 

mmlmlm~mlm~IIIIII~~~m~~~~~11 
FUJITSU 

1IIIImllllllmlllmllllllllllllm~~~~mlll 

Unit 

ms 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

100 100000 120 100000 ns 

30 35 ns 

0 0 ns 

25 70 25 85 ns 

30 35 ns 

100 120 ns 

15 15 ns 

0 0 ns 

15 15 ns 

0 0 ns 

15 20 ns 

20 50 20 60 ns 

50 ,60 OS 

0 0 ns 



• 
1lililllillmllillillillllillillilllWIIIIl 

P,VJITSV 
111111111111111111111111111~111111i11111111111111 

MB81Cl001-7,O 
MB81Cl00,1-80 
MB81Cl001.10 
MB81C1Q01 .. 12 

AC CHARACTERISTICS (Cont'd) 
(At recommended operating conditions unless otl1erwise noted.) 1~1II1l111t1i1 

MBB1C1001·70 MB81C1001·80 
No. Parameter IBB Symbol 

Min Max Min Max 

26 
Read Command Hold Time IB 
Referenced to RAS tRRH 0' 0 

27 
Read Command Hold Time IB tRCH 0 0 
Referenced to CAS 

28 
Write Command Set Up II! twcs 0 0 
Time 

29 Write Command Hold Time tWCH 15 15 

30 we Pulse Width twp 15 15 

31 
Write Command to RAS 

tRWL 22 22 
Lead Time 

32 
Write Commnd to CAS 

tCW!. 17 17 
Lead Time 

33 DIN set Up Time tos 0 0 

34 DIN Hold time tOH 15 15 

36 RAS to we Delay Time Ii) tRWO 70 80 

36 CAS towe Delay Time 111 ,tcwo 25 25 

37 
Column AddresS'to we 111 tAWO 43 45 
Delay Time 

38 
'RASProcharge Time to CAS 

tRPC 0 0 
Active Time (Refresh Cycle,') 

39 
CAS Set Up Time for 

tCSR 0 0 
CAS·before·RAS Refresh 

40 
CAS Hold Time'for 

tCHR 15 15 
CAS·befor .. RAS Refresh 

41 
Access Time from CAS 

tCAT 43 45 
(Counter Test Cycle) 

50 
Nibble Mode Read/Write 

tNC 50 50 
Cycle Time 

61 
Nibble Mode Read-Modify· 

tNRWC 67 67 
Write Cycle Time 

52 
,Access Time from CAS B ... tNPA 45 45 
Precharge 

, 53 Nibble Mode CAS Procharge 
tNcP 15 " 15 

Time 

MB81C100HO MB81C100,.,2 
Unit 

Min Max Min Max 

0 0 ns 

, 
0 0 ns 

0 0 ns 

15 2,0 ns 

15 20 ns 

25 30 ns : 

20 25 , ns 

" 

0 0 ns 

15 20 ns 

100 12Q ns 

3,0 35 ~s 

50 60 ns 

0 0 ns 

0 0 ns 

15 20 ns 

50 60 ns 

55 60 ns 

75 85 ns 

50 55 ns 

15 15 ns 



NOTES: 
II An initial pause (HAS = CAS = V1H ) of 200 j.IS is required 

after power-up followed by any 8 RAS-only cycles 
before proper device operation is achieved_ In case of 
using internal refresh counter, a minimum of 8 CAS
before-RAS initialization cycles instead of 8 RAS cycles 
are required_ 

.. AC characteristics assume tT = 5 ns_ 

iii V1H (min) and V1L (max) are reference levels for meas
uring timing of input signals_ Also, transition times are 
measured between V1H (min) and V1L (max). 

• Assumes that t RCD ~ tRCD (max), tRAD :0;; tRAD(max)
If tRCD (or tRAD) is greater than the maximum recom
mended value shown in this table, tRAcwili be increased 
by the amount that tRCD (or tRAD ) exceeds the value 
shown_ Refer to Fig_ 2 and 3_ 

• If tRCD ;;:: t RCD (max), tRAD ;;:: tRAD (max), and 
tASC ;;:: tAA -tCAC-tT, access time is tCAC-

• If tRAD ;;:: tRAD (max) and tASC ~tAA-tCAC-tT' access 
time is tAA-

• Measured with a 10adequiv~lent to two TTL loads and 
100pF_ 

• tOFF is specified that output buffer changes to high 
impedance state_ 

• Operation within the t RCD (max) limit insures that 
tRAC (max) can be met_ t RCD (max) is specified as a 
reference point only; if tRCD is greater than the speci
fied tRcD (max) limit, access time is controlled exclu
sively by t CAC or tAA-

MB81Cl001-70 
MB81Cl001-80 
MB81Cl00l-l0 
MB81Cl00l-l 2 

1m tRcD (min) = tRAH (min) + 2tT + tASC (min)_ 

1111111111111111111111111111111111111111111111111111 

FWITSU 
1IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIImi 

ID Operation within the tRAD (max) limit insures that 
t RAC (max) can be met_ tRAD (max) is specified as a 
reference point only; if tRAD is greater than the speci
fied tRAD (max) limit, access time is controlled exclu
sively by t CAC or tAA -

III Either tRRH or tRCH must be satisfied for a read cycle_ 

III twcs, tcwD' tRWD and tAWD are not a restructive 
operating parameter_ They are included in the data sheet 
as the electrical characteristics only_ If twcs ;;:: twcs 
(min), the cycle is an early write cycle and DOUT pin 
will maintain high impedance state throughout the 
entire cycle_ If leWD ;;:: tCWD (min), tRWD ;;:: tRWD 
(min), and tAWD ;;:: t AWD (min), the cycle is a read
modify-write cycle and data from the selected cell will 
appear at the DOUT pin_ 
I f neither of the above conditions is satisfied, the cycle is 
a delayed write cycle and invalid data will appear at the 
DOUT pin, and write operation can be executed by 
satisfing tRWL, tCWL' tRAL specifications_ 

• t NPA is· access time from the selection of a new column 
address (that is caused by changing CAS from "L" to 
"H"). Therefore, if tNCP is long, tNPA is longer than 
tNPA (max), 

III Assumes that CAS-before-RAS refresh and CAS-before· 
RAS refresh counter test cycle only 
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MB81C1OQl-70 
MB81Cl001-80 
MB81Cl00l-l0 
MB81Cl00l-12 

140 

] 120 

0100 
« 
5- 80 

Fi". 2 ~ tRAc VI tRCD 

I 
I 
I 
I 

700s Versipn: I 
60 '" 

T 
I I I 
I I I 
: I I 

, ! I· I, I: I 
20 40 60 80 100 

tRAD (nsl 

FUNCTIONAL TRUTH TABLE 

Operation 
Clock Input Address Input 

Mode 
RAS CAS WE Row Column 

Standby H H X - -

(Iv-
Read Cycle L L H Valid Valid 

Write Cycle 
L L L Valid Valid 

(Early Write) 

Read-Modify-
Write-Cycle 

L L H-+L Valid Valid 

RAS·only 
L H X Valid -

Refresh Cycle 

CAS-before-
L L X - -

RAS Refresh 

Hidden 
H-+L L X --

Refresh Cycle 

X; "H" or "L" 
'; It is impossible in nibble mode. 

140 

0100 
« 

Fi". 3 - tRAC VI tRAD 

1f 80, 

'::':::'=-'/1 
I I 

Version I I 
I I I 

60 70n. Y~r'i~nl 
I: II 

Input 

-

-

Valid 

X-+ 
Valid 

-

-

T ! i i,i i I II. 
20 40 60 $'0 ,100 120 

tRCD (nsl 

Data 
Refresh Note 

Output 

High-Z -

Valid 0. tRCS ~ tRcS (min) 

High-Z 0. 'twcs ~ twcs Imin) 

Valid 0. tCWD ~ tcWD (min) 

High-Z ° 
High:Z ° tCSR ~ tCSR (min) 

, '" 

- Valid ° Previous data is kept_ 



_ VIH----~ 
RAS VIL -

ADDRESSES 

Read Cycle 

MlllC 1001-70 Ilmlllllllm~~!llml~lm~illllllml~ 
MlllCl001-10 F'WITSU 

:::~~~:t ~ ~ 1IIIIIIImllmlllmmlllllmllm~i!~~1 

VOH-
DOYT -------HIGH-Z--------~~'i 

VOL-

ADDRESSES 

~ 

DIN 

DOUT 

VIH-

Write Cycle !Early Write) 

• "H" Dr "L" 

m Invalid Data 

tRc---------

:::~---l~~U;~~~~~~~~~~~~fj-r-----------
V IL 

V IH 

VIL 

VIH 
V IL 

VOH -

VoL -
HIGH-Z 

."H"Dr"L" 

2-69 



IIII~!IIIOO!!II~!!II~I! :::~g:t~g 
FUJITSU 

.mIIIIIIIIIMllllm~!lllmllllmlllllm :::~g:t~ ~ 

Read.Write/Read·Modify.Write Cycle 

. Nibble Mode Read Cycle 

lII"Ii"or"L" 

e:zIl nvalid Data 



Nibble Mode Write Cycle (Early Write) 

MB81C1OOl-70 1IIIIIIIIIIIIIIIImlllllllllllllllllllllllillmili 
MB81C1OOl-80 FUJITSU 

:::~~~:t ~ g IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII~IIIII 

VOH-
DOUT VOL_-------------HIGH-Z------------

V'H '--,rl-+----,t\.. 
V'L 

ADDRESSES VV'H 
'L 

III "H" or "L" 

Nibble Mode Read·Modify·Write Cycle 

III"H" or "L" ~ Invalid Data 
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MBllCl001~70 
MB81CIOO1.IO 
MBllCl00l.l0 
MBllCl00l.l 2 

RAS 
VIH-

VIL "-

ADDRESSES ':'IH 

(AOto Aal ,'VIL 

CAS 
'VIL 

RAS·Only Refresh Cycle 
NOTE: WE, DIN = "H"or"L", Ag = VIH or VIL 

VOH~ 
DOUT VOL 

======::::::~--~---":'-';";"'-HIGH.Z';""';";"'--------

RAS 

CAS 

DOUT 

2-72 

V IH-

VIH-

V IL 

VOH~ 

VOl-

CAS·before·RAS Refresh Cycle 
NOTE:' Address, WE,D IN = "H"or"L" 

tCHR 

HIGH·Z 



ADDRESSES 

WE 
(Read) 

DOUT 

WE 
(Read-Modify
Write) 

RAS 

CAS 

ADDRESSES 

WE 
(Read) 

DOUT 

WE 
(Read-Modify-
Write) 

DIN 

VIH-

VIL-

VIH-

V IL -

V IH 

VIL-

VIH 

VIL 

VOH-

VIH 
V IL 

V IH 

V IL 

Hidden Refresh Cycle 

MB81C1OO1.70 
MB81C1OO1.80 
MB81C1OO1.10 
MB81C1OO1.12 

• "H" or "L" ~ Invalid Data 

CAS-before-RAS Refresh Counter Test Cycle 

II "H" or "L" 1221 Invalid Data 

~~~~~~~llm~llm~~mm~moo~~m 
FUJITSU 
1~llllm~~llm~m~~mlmm~II~~I~m 
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'MB81C1OQ1.70 
MB81C1OQ1·80 
MB81C1OQ1 .. 10 
'MB81C1OQJ.1 2 

DESCRIPTION 
Address InputS: 
A total of twenty binary input address 
bits are required to decode any one of 
the 1 ,048,516 storage cells within the 
MB 81C1001. Ten row address bits 
are established on the address input pins 
(AD to Ag') and latched with the Row 
Address Strobe (RAS). The ten column 
address bits are established on the 
address input pin (Ao to Ag), and 
latched with, the Column Address 
Strobe (CAS):' All roW and column 
addresses must be stable on or before 
the falling edge of RAS and CAS .. 

,respecti,vely,. Since the flow through 
type address latches;are used, address 
information at address pins, are auto
matically 'latched as" column address 

; after tRAH (min) +tT. " 
Therefore, to get valid data within 
tRAc, it is 'necessary to a~ply column' 

, address within tRAO,(inax); , 
If tRAO ;;::: tRAO (max), access time is 
tCAC or'tA~whicliever,occure later. 

Write 'Enable,: 
Read or Write cycle is selected with 
the WE inputs . .A high. on WE selects 
read cycle and low selects write cycle. 
Data input is ignore'li during read cycle. 
Data output is high Impedance state 
during write cycle. 

Data Input: 
Data is Written into the MB 81Cl00l 
during wtite or read-I"(lodify-write cycle. 
The input data is strobed and latched 
by the later falling edgecif CAS or WE. 
In an, ellrly ,wri,W cycle, data input is 
strobed by'CAs, and ,set up and hold 
times lire referenced to CAS. In a 
delayed write or read-modify-write 
cycle, WE" is set low after CAS. Thus; 
data input is strob~d by' WE, and set 
up and h91c1 times are referenced to 
WE. 

Data Oatll"t: ' 
The Olftput buffer is three state TTL 
compati~1e "With a fan out of , ,two 
standatdl:TL loads. Data out has the 
same porlllf'tY as data in. The, outPut 

2·74 

is high impe!fance state 11I1til CAS is 
brought low. In a read or read-modifY
write cycle, the output becomes valid 
after tRAC from the falling edge of CAS 
when tRCO (max) is satisfied or ,after 
!cAC when tAco is 'longer than tRCO 
(max). The data output remains valid 
until CAS returns to high with tOH 
and becomes high impedance state 
after tOFF', In an early write cycle, 
the output buffer '" is high ,impedance 
state during the'eritirecycle.' Ina 
delayed writ\! cycle, if tRWO or tci.vo 
is less than tRWD (min) or tewo ,(min), 
the output is invalid. 

Read Cycle: 
The read cycle is execu~ed. by keeping 
both RAS and CAS "L" and keeping 
WE "H" through-out the cycle. The row 
and column 'addresses are latched with 
RAS ,and. CAS, respectively. The dl!ta 
output is remain valid with CAS "L", 
I.e., if CAS goes, "H"; ,the data becomes 
invalid with tOH' During read ,cycle, 
the DIN pin is "Don't Care". The access 
time is determined by RAS (tRACh 
,CAS (tcAd, or Column address input, 
(!A.A)' I.f tReo(~ to GAS delay 
time) is greater than the speCification, 
the access time is tCAC' If tRAO is 
greater than the specification, the access 
time is tAA . 

Write Cycle: 
The write cycle;!s executed by the same, 
,m~n1)er as re,ad 'bycle except for .tne 
,state of WE and"D 1N pin. The data on 
DiN pin is latched:with the later falling 
edge ,of CAS or WEaQ,d writlQn into 
memory. In addition, during write 
cy.;:le, tRWL, tCWL and tRAL must be 
satisfied the specifications. 

Read-Modify-Write Cycle:; 
The read-modify-wrilQ .cycle is executed 
by changing WE high to low after the 
data appears at the DouT pin. After 
the current datars, read out,modified 
data can be re-written into the same 
address quickly. 

Nibble ReadIWrite Cycle: 
Nibble mode allows high speed s,erial 
read, write, or read-modify-write access 
of 2, 3, or 4' bits of data. The bits of 
data that may be accessed during nibble 
mode are determined by the 9 row and 
9 column addresses. The 2 bits of 
addresses (RA9 andCA9) are used to 
select one of four nibble bits for initial 
access. After the first bits is accessed by 
normal mode, the remaining nibble bits 
can be accessed by toggling CAS "H" 
then "L". Toggling CAS causes RA9 
,and CA9 to be incremented internally 
while all other address bits are held 
constant and makes the next nibble bit 
available for access. 
Refer to, the table t for nibble mode 
address sequence. 
If more than four bits are accessed 
during nibble mode, the address se

'quence will begin to repeat. 

Nibble Mode Read-Modify-Write Cycle: 
The read-modify-write cycle can be used 
during nibble mode as well as normal 
mode operation. During the nibble 
mode, all combinations of read, write, 
and read-modify-write cycle can be 
applied as well as normal mode oper~
tion. 

Refresh: 
The refreSh of DRAM ,is executed by 
normal read, write cir read-modify-write 
cycle, I.e" the cells on the one row line 
are refre~hed by executing one of thr~e 
cycles. 1024 row address must be re
,freshed every 8.2 ms period. During the 
refresh cycle, the cell data connected to 
the selected row are sent to sense 
amplifier and re-write tci the cell. The 
MB 81Cl0001 also has three types of 
refresh modes, HAS-Only refresh, CAS
before-RAS refresh, and Hidden refresh. 



1. RAS·Only Refresh; 
The RAS·Only refresh is executed by 
keeping RA"S "L" and keeping CAS 
"H" through the cycle. The row 
address to be refreshed is latched 
with the falling edge of RAS. During 
RAS·Only refresh, the DOUT pin is 
kept high impedance state. 

2. CM·before·RAS Refresh; 
The CAS· before· RAS refresh is ex· 
ecuted by bringing CAS "L" before 
RAS. By this timing combination, 
the MB 81Cl00l executes CAS
before·RAS refresh. The row address 
input is not necessary because it is 
generated internally. 

Table 1 - NIBBLE MODE AI;>DRESS SEQUENCE 

Sequence Mode 
Nibble 

RAg 
Row address 

CAg bit (As -Ao) 

RAS/CAS Normal 1 0 101010100 0 

Toggle CAS Nibble 2 1 101010100 0 

Toggle CAS Nibble 3 0 101010100 1 

Toggle CAS Nibble 4 1 101010100 1 

Toggle CAS Nibble 1 0 101010100 0 

MB81Cl00l.70 
MB81Cl00l.80 
MB81Cl00l.l0 
MB81Cl00l.l 2 

3. Hidden Refresh; 

Illmllllm~lllllllllllllllmllllllm~mlml 
FUJITSU 

1IIIIIIIIIIIIIImlllmmlllm~llm~1111111!1 

The Hidden refresh is executed by 
keeping CAS "L" to next cycle, 
i.e., the output data at previous 
cycle is kept during next refresh 
cycle. Since the CAS is kept low 
continuousely from previous cycle, 
followed refresh cycle should be 
CAS·before·RAS refresh. 

Column address 
(As -Ao) 

101010100 Input address 

101010100 

101010100 Generated 
Internally 

101010100 

101010100 Sequence repeats 
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III: 

1IIImlllllllllllllmlllllilllll~lllllmmlll·.. MB81Cl001-70 
FUJITSln MB81Cl00J-.80·, 

MB81Cl00l., 10 
1IIIIIIIIIIIIIIIIIIImllllllllllll~I!IIIIIIIIII~ . MB81C1001-1·.2 

PACKAGE DIMENSIONS 
(Suffix: ·PI 

18 LEAD PLASTIC DUAL-IN-LiNE PACKAGE 
(CASE Np;: DIP,18p·M04) 

J. 
.--_-=IIiiE!':=~~:;ISoMAX 

.05011.27IMA)( 

.10012.541 1 
TYP .;, 

© FUJITSU LIMITED 1986 D18015S-4C 

2-76 

.197IS_00IMAX 

.125Il.18IMIN 

Dimensions in 
inches (millimeters) 



PACKAGE DIMENSIONS 
(Suffix: -PJ) 

LEAD No.CD 
.050±.005 

11.27±0.13) 

PIN ASSIGNMENT 

D,N 

~[ 
RAS 
TE-
NC. 

AO ~ 
Al[ 

A2 [ 

A3( 

VCC( 

TOP 
VIEW 

VSS 

DOUT 

P CAS 
~ NC 

PA 9 

~AB 
PA 7 
~A6 
pAS 

PA4 

26-LEAD PLASTIC LEADED CHIP CARRIER 
(CASE No_: LCC-26P-M01) 

*.67S±.00S 
(17.15±0.13) 

I 
.300(7.62) .332±.00S 

'OM "·'T'" 
.600(15.24)AEF 

"A" 

.098(2.S0)NOM 

MB81C1OOl-70 
MB81C1OOl-80 
MB81C1OO1-l0 
MB81C1OO1-l 2 

.140(3.SS)MAX 

.089(2.25)NOM 

.025(0.64}MIN 

.032(0.81 ) 

1:::::lr--rl:::::::::iMAX 

~I .017+.004 
(0.43±0.10) 

1111111111111111111111111111111111111111111111111111 

FUJITSU 

1111111111111111111111111111111111111111111111111111 

Detail of "A" part 
NOTE: 1. *: This dimension includes resin protrusion. (Each side: .006(O.15)MAX) 

2. Although this package has 20 leads only, its pin positions are the same as that of 26-lead package. 
Foot-print compatible with "SOJ-26". LCC-26C-A011 

© 1988 FUJITSU LIMITED C26003S-6C 
Dimensions in 
inches (millimeters) 
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Illmllllllllllllllllmlllmlllllllllmllllllm MBB1Cl001,,70 

. MBB1Cl00lii'80 
FUJITSU MB81Cl00li10 

1lllllllllllmllmllmlllllm~llllllllimllll MB81Cl00li12 

PACKAGE DIMENSIONS 
(Suffix:·PSZ) 

PIN ASSIGNMENT 

(TOP VIEW) 

n..~j}:rt~~~~bl"t.~.kThO~l:.'l~2:J1;r~~-lk6~k:rh~b;:j~~' 
'" 311 5 I 7.1 g" 11" 13 11 1511 1711 1911 

Ag 00UT DIN RAS NC ~o A2 Vee < As ~7 

20·LEAD PLASTIC ZIG·ZAG IN·LINE PACKAGE 
(CASE No.: ZIP·2OP·M02) 

2-7& 

1-[:::::::::==I'=0='9::;~:!::g~=~=(2=5'=88=~=g:=~g=)I~~~~~~~~~~-11 

·0 .33J.Ol0 

l!::n=;nr=n=n==n=n=;nrn=n==n=n=;iT'Trnffi=n=n=;r;d! (a5°.f· .25) o-INOEX 

- .050(1.27) 
TYP 

J .020'.004 10.60.0.10) 

LEAD NO.CD 

¢iflln nrfYY n ~ u· U U ..... 
. . (80TTOM VIEW)· ~ 

© 1988 FUJITSU L.IMITED Z20002S·4C 

.010 •. 002 (0.25'0.05) 

.1 OO(2.54)TYP I. .1 
(ROW SPACE) 

.387±.013 ; (9.83±0.33) 

.118(3.00)MIN 
I 

Dimensio.ns in 
inches (millimeters) 



PACKAGE DIMENSIONS 
(Suffix: -C) 

DIP-18C-AOl 

Mill ClOOl-70 Ilm~~llmlllm~~~llllm~~llm~~lm~ 
M181ClOOl-80 FUJITSU 

:::~~~:t ~ ~ Ilm~~mllmlllml~m~~~mlm~mmll 

l8-LEAD CERAMIC (METAL SEAL) DUAL IN-LINE PACKAGE 
(CASE No.: DIP-18C-A01) 

.100±.010 
(2.54±0.251 

.800(20.32IREF 

(1)1987 FUJITSU LIMITED D18014S·4C 

~200(5'08IMAX 

.010~:g~ 
(O.25~:~~1 

~-+J'134~:gl~ (3.40~8::~1 
l- .035±.015 

(0.89±0.381 

Dimensions in 
inches (millimeters) 
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CMOS 1z.048,576 BIT 
STATI\,; COLUMN 
DYNAMIC RAM 

CMOS 1,048576 X 1 BIT Static Column Mode Dynamic RAM 
The Fujitsu MB81C1002 I. CMOS fully deooded dynamlo RAM organized aa 1,048,576 
words x 1 bit. The MB81C1002 has been designed for mainframe memories, buffer 
memories, and video Image memories requiring high speed, high-band width output with 
low power dissipation, as well aa for memory systems of handheld oomputers whloh 
need very low power dissipation. 

FuJitsu's advanoed three-dimensional staoked oapacltor oell teohnology makes the 
MB81C1002 High CII-ray soft error Immunity and long refresh time. 

The CMOS olrcults oan be used as peripheral olrcults. In addition, low power dissipation 
and high speed operation are realized. 

The CMOS standby ourrent Is about one-fifth that of the oonventlonal NMOS DRAM, so 
large-oapaolty memory systems shuch as semloonduotor disks with Ie .. power and 
battery baokup beoome. possible, I. e., low standby ourrent makes the RAM applicable 
as non-volatile memories. 

PRODUCT LINE" FEATURES 

a 1,048,578 words x 1 bit organization 

a Silicon gate, CMOS, 3D-Staoked 
Capaoltor Cell 

a All Input and output are TTL oompatlble 
a 512 refresh oyoles every 8.2 ma 

a Common 1/0 ciapability by using early write 
a RAS only, CAs-before-AAs, or Hidden 

Retresh 
a Static column Mode, Read-Modify-Write 

capacity 
a On chip substrate bias generator for high 

performance 

NOTE: Permanent device damage may occur If the above Absolute Maximum 
Ratings are exceeded. Functional operation should be restricted to the 
conditions as detailed In the operational sections of this data sheet. Exposure 
to absolute maximum rating conditions for extended periods may affect 
device reliability. 

Copyright @1988 by FUJITSU LIMITED 

MB81 C1 002-85 
MB81C1002-10 
MB81C1002-12 

December 1988 
Edition 1.0 

DIP-18P-M04 

DIP_.18C-AOl 

LCC-2SP-MOl 

ZIP-20P-M02 

;';,"~s-~':n:"~~~ Clrcu~ry :: =~~': 
voltages or electric Talds. However. It Is 
advised that normal precaution. be taken to 

~-:?m~:~:r~~I~~O v:I~~ghhi~~= 
circuit. 
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· I ..\:MS81C1002-85 
FUJITSU MB81 C1 002".1 0 

MB81C100?-12 

AO 

A1 

A2 

,A3 

A4 

AS 

A6 

A7 

A8 

A9 

CAPACITANCE (TA= 25°C,f =1MHz) 

2-82. 

-Vee 

~Vss. 

DIN 

pF 

pF 



PIN ASSIGNMENTS AND DESCRIPTIONS 

DIN 

WE 
RAS 

TE 

AD 

Al 

A2 

/4:3 

VCC 

18-Pln DIP: 
(TOP VIEW) 

VSS 

DOUT 

CAS 

AS 

AS 

A7 

AS 

M 

A4 

20-Pln ZIP: 
(TOP VIEW) 

DIN 

~ 
RAS 
NC. 
TE· 

AO 

A1 

A2 
A3 

VCC 

: 
: 
[ 

~ 
~ 
[ 

26-Pln SOJ: 
(TOP VfEW) 

1 26 
2 25 
3 24 

4 23 

5 22 

9 lS 

10 17 
11 16 

12 15 
13 14 

CAS VSS WE TE· NC. A1 A3 A4 A6 AS 

Ag DOUT DiN RAS NC. AO A2 VCC A 5 A 7 

~ 

~ 
~ 
P 

VSS 

!:OuT 
CAs 
NC. 

Ag 

RECOMMENDED OPERATING CONDITIONS 
(All voltage. referenced to ground; TA = O°C to 70°C) 

Supply Voltage 

Input High Voltage, all Inputs VIH 2.4 

Input Low Voltage, all Inputs VIL -2.0 

Note: Undershoots of up to -2.0 volts with a pulse width not exceeding 20n8 are acceptable. 

MB81 C1 002-85· FUJITSU 
MB81C1002-10 
MB81C1002-12 

V 

6.5 v 

O.B V 
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FUJITSU 
MB81 C1002;...85 
MB81C1 002-1 0 
MB81C1002...;12 

FUNCTIONAL OPERATION 
ADDRESSIN~UTS 

Twenty Input blts are required to decode any one of 1.048.576 cell addresse8.1n the memory matrIX. Since only ten address bits 
are available. the column and row Inputs are separately' strobed by ~ and "Iti;! . as shown In Figure 1. First. nine rOW address 
bits are Input on pins AO-through-A9 and latched with th8 row addre8S strob. em) then. ten column address bits are Input and 

,latched with the oolumn addr .. s strobe (aA§). Both row and oolumn addresses must be stable on or before the failing edge of , 

~ and"lti;!. respectively. The address latches are of the f!ow-throughtype; thus. address information appearing after tRAH 

(mln)+ tT Is automatically treated as the column address. 

WRITE ENABLE 

Th!lread or write models de~errnlned I:IY the .Ioglc state ofwe. When We 18. active Low. a write cycle Is Initiated; when We Is 
High. a read oycle Is selsoted •. Durlng the read mode. Input data Is Ignored. 

DATA INPUT 

Data Is wr'Itten Into the'MBB1C1002 ,dLl1ng write or read-'modlfy-wrlte cycle. The Input data Is strobedaridl&tched by the later 
failing edg8of~ ii,W!. 'In an early wrlteoycle. data Input Is strobed by~. and 8et up and hOld t~8,are reterenced to 
~. In a delayed write' or read-modlfy-wrltecycle. WE Is aet low aftar ~. Thus. data Input la strobed by' WE. and set up 
and hold time. arer.ferenotld to WE . . , ' 

, " 

DATA OUTPUT 

The three-state buffers. are TTL compatible With a fanout of two TTL load.,; Polarity of the output data Is ldentlc~td that cit thEi 
Input; the output buffers remain In .the hlgh-lmpedance atatauntl the oolumn addreas strobe goes Low; When a read or 
read-modlfy-:wrlte'i)Y.c1e •. 'axecuted, valid outputs ere obtained. Wider' the folowlng condition.: 

tRAC: 

tCAC: 

tAA : 

trdi'n.th8~'edgj!i'Qf~ wh8rifRCD (rriax)issatlSfied. 

fr~ the falnnll edge Ofm when tRCD Is gr~ater than tRCD (max). 
':.' , .";,' > , ~ .' 

from, colunin addr~ •. lnput when tRAO Is greater then tRAO (max) .' 

STATIC CObUMN MODE, OJ:: OPERATION 

The static Colui'n;,mode operation allowe'conllnuous read. write. or read-modlfy-wrlte cycle within a row'by applying new column 
address. In the statio column mods! liA§ can b,e kept I.ow thro.ughout static column mOde operation. The following four cycles 
are allowed In the static column mode. ' .' 
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DC CHARACTERISTICS 
(Recommended operating conditions unl.e .. otherwise noted) 

Operating current 
(Average power 
supply current) 

Standby current 
(Power supply 
current) 

Refresh current 
,#1 (Average power 
supply current) 

current 

Refresh current 

#2 (Average power 1-------1 
supply ourrent) 

ICC3 
(Note) 

ICC4 
(NOtel··· 

Ices 
(Note) 

CAs=ViH, RAs 
oycllng; tRC = min 

RAs = CAs =VIL . 
cycling.; tse = mln 

RAs cycling; 

CAS-before-RAS; 
tRC = min 

MB81C1002-85 FUJITSU 
MB81 C1 002-1 0 
MB81C1002 .... 12 

-10 10 

ILA 

-10 10 

mA 

2.0 
mA .. 

rnA 

rnA 

mA 

Note: ICC depends on output load conditions, Input'levels, and cycle rates; the value of ICC Is also a function of the Input low 
voltage level with VILD ~-0.5V. All specified values are measured with the output open. . 



III 
I 

FUJITSU 
1 

MB81C1002 ... 85· 
MB81C1002-10 
MB81C1002-12 

AC CHARACTERISTICS 
(At recommended operating conditions unless otherwise noted.) Notes 1, 2, 3. 

33 DIN Hold Time 20 20 25 ns 



AC CHARACTERISTICS (Continued) 

62 Write Set Up Time for Output 
Disable 

63 Write Hold Time for Output DI8abie 

o 

o 

o 

o 

MB81C1002-85 FUJITSU 
MB81 C1 002-1 0 
MB81C1002-12 

15 

o "8 18 

o "8 18 
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III 

.,., if: MB81 01 OO~..,;85 
FUJlt~1J MB81C10.02-10 

MB81C1002;"12 

Not.s: 

1. An Initial pause (Itg=~=VIH) of 200118 Is r.qulred 
aft.r . power-up tilUciW.d by any 'lIm -only' oycle. 
before proper d.vlc. op.ratlon I. achieved. In casa of 
using Internal· refresh· counter. a minimum . of 8 
~-before-liA§ Ir1ltlallzation cycles Instead of 8 liA§ 
cycles are required. 

2. AC characteristics assume tT = 5ns 

3. VIH (min) and VIL .(max) .are reference levels for 
measuring timing of Inpu~ signals. Also, transition times 
.!II'e measured betwe.n VIH (min) and VIL (max). 

4. Assurries that tRCD;:! tRCD (max) ,and tRAD;:! tRAD . 
(max). If tRCD (or tiv.o) Is greater than the maximum 

recommended value shown In this table, tRAC will be 
Increas,d by the amount that tRCD (or tRAD) exceeds 
the. value s.hOwn. Ref,e~ to Fig. 2. and 3. 

5. Assumea that write Cycle only. 

6. ift!'IAD~ tRAD (max), access time Is tAA .. 

. 7.. Measured with a load equlvaleot. to two TTL loads aod. 
100 pF. 

8. tOA' Is specified . that output buffer change to high 
Impedance state.' 

9. Op,ratlon wlthln'the tRCD (max) limit Insures that tRAC 
(max) can tie met.tRcD (max) Is specified as a 

ref.rence point. only: If tRCD I.s greater t.han the specified 
tRcD (max), Umlt, access time Is controlled excluslv.1y 
by tCACor tAA. . . 

10. tRco(mlnl = tRAHJmln)+ 2h + .tASC. (mig)., 

II'. Operatlcn within the . tRAD (max) limit Insures that tAAa 
Imax) can bll m.(; tRAD (max) Is speclfl.d as a 

refer.nc. point only: 'If tMD Isgr.ater than the .peclfled 
t~ (~):lImlt, ~ccess~lme Iscontr~lI.d e~cl~slvely 
by tCAC ~r tAA. 

t2.Elther tRRHor,tRQ!'/ must be satisfied for a read cycle: 

13; tCwD, tRWo a.nd t~WD .a"loot_restrlctlVe operating 
~arameter. They are Inolud.d'inthe data sh.et as lin 
alecitrlcal charact.rlstlc onty. If tawo ~ tCWD (min), 
tRWo ~tRWo (fnln), altd tAWD~ ~AwD(mln), the cycle' 
Is a 'read modlfy .... writ. cyci8and data from the selected ' 
cell wNl apper at .theDOUT pin. 
If neither of the above conditions .Is satlsfl.d, the cycle Is 
a d.layed write cycle and InV8Ild' data, will appear the 
DOUT pin, and writa 0Pllratl9l1 clin' be exeouted by 
,atlsfylng tRWLi tCWL, and tRAL specifications. 

14. Assumes that tLWAD;:! tLWAD (m~). If tLWAD 18 
greater than the .,maxlmum. r.commend,d value shoW!! i 

In this table, tAWL will be Increased !ly.the. amount that 
tl.WAD .xc.eds .the value shOWn. . . 

15. iAHR Isspeolfled to latch oolatnn add~eSs by the rising , 
~dge Of liA§ . 

16. Opel'atloi1wlthln thelLwAo (max) limit Insures that tAlivL 
(maxI ,can be met:tLwAD(tna)() f,sspeclfled as., ,Ii " 
referlmoe: .polnt only: If tI.WAO.' Is, ~-IIreat.r. than the 
ipeclfled tLWAD (max) limit, ,th.n j accesll tIni. 18 
oontroll.dby .fAA. 

17: 'tLWAD lmln) ;, tCAH (~Inl + fT. (tr=5ns). 

1~. tws, tWH and tRWDar. sp.clfled 'aa a r.ferenc. point 
only. IftWS ~ twS(mln) and tWH~ tWH(mln);' the data 
output plnwlll r.maln Hlgll-;Z stll.t. through entlr. cycle. 
11 It tRWo ~ tRWD(mln), the data output will oont8lndata 
i.ad from the s.l.cted c.lI. .. '. , 

19. Assum.s ;that c:AS-before-"RAs r.fr •• h.CAS.-be~ 
fore-AAs ;refresh cilunter test cycla only . 



140 

120 
120ns Version 

100 

80 I 
I I 

"[ 
I I 
I 1 
I I • 20 40 60 60 100 120 

'tRooln.) 

FUNCTIONAL TRUTH TABLE 

Vand Vand 

L L L Valid Vand Vlllid 

X-+ 
L L H-+L Valid Vend Vand 

Statio Column Mode L L H *2 Vand Read Cycle Vlllid 

Statio Column Mode L L L *2 Vlllid Vend Write Cyole Vlllid 

Static Column Mode L L H-+L "2 Vend 
X-+ 

Read-Modlfy-Wrlte Cycle Vlllid Valid 

Statio Column Mode L L L/H "2 VaRd Vlllid Mixed Cyole Vand 

AAs-oniy L H X Vand Refresh Cycle 

CAS-before-RAS L L X Refresh Cycle 

Hidden Refresh H-+L L X Cycle 

Notes: 
X : "H" or "L" 
"1: If tws < tws (min) and tWH < tWH (min). the data output become Invand. 
"2: After first cycle. row address Is not necessary. 

140 

120 

100 

60 

"[ i 
I 

I II 

MB81C1002-85 
MB81 C1 002-1 0 FUJITSU 
MB81C1002-12 

I I • 20 40 80 100 120 

tRADln.) 

0 t ROS~ t Roslmln) 
t ROH~ t ROHlmln) 

"1 0 tws ~ tws (min) 
Hlgh-Z 

vend 0 t OWD~t owe (min) 

Vand X 

"1 X Hlgh-Z 

VaRd X t owo~t owo(mln) 

Hlgh-Z X or Valid 

Hlgh-Z 0 

Hlgh-Z 0 

Valid 0 Previous data Is 
kept 
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• 
FUJITSU 

l'I1e81 C1 002:"85 
MB81C1 002-1 0 
MB81C1002-12 

TIMING DIAGRAMS 

Fig. 4 - READ CYCLE 

~-------------------tRC----------------------~ 

VIH---"';"-'" I~-'-------------- tRAS ----------'--'-----!I,....--...... J 
VIL-

tRP ~----------tcsH------------~~~1 

------10--------- tRSH ----.....:....,......-1 

VIH- -~r--':"':'-----.,'" 101 ..... ----- tCAS ______ ...... ft,----------

Ao to A9 

VIL-

VIH
VIL-

~--=--:..---- tRAL -----..:.-..:.--1 

~~~---~M~I~~====~j:~~l 
~------'tCAC ----......... 01 

14-------------- tRAC -'--'---------.. 

Do~ VOH- -----------HIGHI-Z.----~I-, ____ --------~ ~~~--~ 
VOL- I, " , 

~ tON ...._-_fO:,':" ~..;;;.;.;.;.;...;r 

*1; If tRAD ~ tRAD (max). access tlme,ls tCAC or tAA Whfch~~er,occUr later. • "H"oroiL.·~1 
:::: x •• " , 

DESCRIPTION 

The read cycle Is e)lecuted by keei!!!!i.both RAS andCAS "L' and keeplngWe "H' through out t~cle. The row.!!:!!! 
column addresses are latched withRAS and CAS, 'respectively., The data output remain valid with CAS "L', I.e., If CAS 

..!!2!s,"H', th.!!!!'ta becomes Invalid with tOH.During read cycle, the DIN pin Is "H' or'"L'. The acces time Is determined by 
RAS(tRAC). CAS (tCAC) , or Column address Input(tM). If tRCD (RAS to CAS delay time) ,Is greater than the specification, 
the !lcces,s, time Is tCA!l, or tAA whichever occur later.' 
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~ VIH-
Vll-

Ao toAg VIH
Vll-

We VIH
Vll-

DIN VIH-
Vll-

DOUT VOH
VOl-

MB81 C1 002-85 
MB81 C1 002-1 0 FUJIT$U 
MB81C1002-12 

Fig. 6 - WRITE CYCLE (Early Write) 

~----------------------tRO --------------------~ 
_

________ ~~--------------tRAa --------------~L~------~ .. 
~------------ toaH ----------__401 

., 
----------------------------HIGH-Z~----------------------------

.,; If twa!!; twa (mlnl and twH!!; tWH (minI. DOUT Is hlgh-Z. III ~H·or·l· 
DESCRIPTION 

The write oyole Is exeouted by the same manner as read oyole exoept for the state of We and DIN pin. The data on DIN pin 
Is latohed with the later failing edge of CAS or WE and written Into memory. In addition. during write oyole. tRWL. tOWl and 
tRAl must be satisfied the speolfloatlons. 
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• 
FUJ'ITSU' MB81C1002-85 

MB81C1002-10 
MB81C1002-12' 

Fig. 8 - READ WRI'rE/READ-MODIFY-WRITE CYCLE 

~------------------------tRWC----------------------~~ 

RAS 

Acto As, 

WE 

DIN 

VIH

VIL-

VIH_ 

VIL-

VIH

VIL .... 

VIH

VIL-

VIH

VIL...,.. 

DOUT VOH

VOL-

DESCRIPTION 

~------------------tRAS ------------------~_~----~J_ 

~----~--~------tCSH 

----~~---------tRSH 

~~--~-tCAS 

LLr~-AC ~ ___ I 

---- VALID DATA 

III "H"or"L" 

The read-modlfy-wrlte O~CIe Is executetillY Changlng'wE f;~mHlgh to Low after the !l'l!ta IIPPflars ,on the DOU,. pin. 
This new data Is written Into the same address as read out. ....' , 
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RAS 

CAS 

Ao to Ag 

WE 

VIH

VIL-

VIH

VIL-

VIH

VIL.-

VIH

VIL-

DOUT VOH
VOL-

Fig. 7 - STATIC COLUMN MODE READ CYCLE 

MB81C1002-85 FUJITSU 
MB81C1 002-1 0 
MB81C1002-12 

~----------------------tRC--------------------~ 
----.I 100------------------ tRAS ----------------~ " __ '"'11_ 

III "H"or"L" 

2-93 



• 
FUJITSU 

RAS 

CAS 

MBS1C1 002~5 
MBStC1 002'::1 0 
MBS1C1002";12 

tVIH
VIL-

Ao taA9 VIH ..... 

WE 

VIL-

VIH

VIL-

DIN VIH-

VIL~ 

Fig. 8 ~ STATIC COLUMN MODE WRITE CYCLE 

~ ____ ~ _________________ tRC ________________________ ~ 

~ ____________________ tRAs __________ ~~ ____ ~ 

Ii----:i 

'1 
DOUT· VOH-

VOL- ----------HIGH-Z---------;,-.-------

'1; If tws~ tws (min) and tWH~ tWH (min). DOUT Is hlgh-Z. 

DESCRIPTION 

'8' "H"or"L" 

In a static column mode write cycle. the data Is written Into. the cell triggered by the later failing edge of CAS or WE. If both 
tWSBnd tWH are greater than their minimum limits. the data output pin Is kept high Impedance state through the static 
column mode write cycle. 
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MB81C1002-85 
MB81 C1 002-1 0 
MB81C1002-12 

Fig. 9 - STATIC COLUMN MODE READ-MODIFY-WRITE CYCLE 

VIH
RAS VIL-

~--------------------------tRO------------------------~~ 

VIH- --Ir-"':":~-"'ft 
CAS 

Ao to A9 

VIL-

VIH_ 

VIL-

WE VIH-

VIL-

DOUT VOH----------4 
VOL-

"1; If tLwAD (min) ;!! tLWAD ;!! tLWAD (max). tALW = tso (min) + tAA (max). 

DESCRIPTION 

FUJITSU 

In the static column mode read-modlfy-wrlte cycle, We goes low after tAWD from the column addrelils Inputs and.tCWD from 
the falln ed e of CAs. The data and column address In uts are strobed and latched b the failin ed e of WE. 



• 
FUJITSU' , MBStC1002-S5 ' 

, MBS1C1002-10 __ III MBS'fC1002":12 

Fig. 10..; STATIC COLUMN MODE MIXED CYCLE "'1 

~-----------------------tRC------------------~----~ 
VIH_ 

VII::';-

____ ~lr~-------------------tRAs------------------~ur----~ 

Ao to AD 

WE 

DIN 

DOUT 

VIH
VIL-

VIH
VIL-

VIH
VIL-

VOH
VOL-

WRiT/, CYCLE 

*1; This i. an example of 'statIC column mode mixed cycle. 

READ CYCLE 

*2; If tLWAD 18 satisfied ~8 mlnlm~\(elue, tALW = tsc. (min) + tAA (max) 

DESCRiptiON 

READ-MODIFY-WRITE CYCLE 

• "H"or"L" 

In theetatlc column mode, read, write, and read-modlfy-wrlte cycles can be mixed In any order. 
In the next read cycljl of static, column mode write cycle or read-modlfy-wrlte cycle, the acceBS time Ie determined by the 
following condltlons;,£ 
1.tALW from the failing edge of We or CAs at previous write cycle. 
2. tAA from the column address J!:!/!Uts. . 
3. twPA from the rislncflldge of WE .t the read cycle. 

,,4.,"c omthefaUin e 'of·CS." 

2-96 



Ao to As 

DOUT VOH -
VOL -

DIOSCRiPTION 

Fig. 11 - RAS-ONLY REFRESH CYCLE 
NOTE: A9, WE, DIN = " H " or " L " 

MB81 C1 002-85 
MB81 C1 002-1 0 FUJITSU 
MB81C1002-12 

~------------------tRC------------------~ 

•
. xx. 
' •• II H II or II L II , . 

Refr •• h. of RAM memorY oeNs Is aocompNshsd by performlng a read, a write, or a read-modlfy-wrlte cycle at each of 512 
row addresses every 8.2-mllllseconds. Threerefresh modes ars available: ~-orily refresh, ~-before-'J!iA! refresh, and 
hidden refresh. . 

~-only refresh Is performed by keeping ~ Low and ~ High throughout the cycle: the row address to be refreshed Is 
latched on the falUng edge of~. During ~-only refresh, DOUT pin Is kept In a high-Impedance state. 

--. -
Fig. 12 - CAS-BE..EQfI.E-RAS REFRESH CYCLE 
NOTE: AO to A9, WE, DIN = " H " or " L " 

~~-----------~e-------~ 
~-----~ l+----·tRAs --~ .~ _____ ...... 

DOUT ~OH -=====~~---__________ HIGH-Z!Z-----------OL- ____ ..... iI'I' 

DESCRIPTION 

~-before-'J!iA! refresh Is an on-chip refresh capability that eNmlnates ths need for external refresh addresses. If ~ Is 
held Low for the specified setup time (tesR) before ~ goes Low, the on-chip refresh control clock generators and refresh 
address counter are ·enablsd. An Internal refresh operation automatlcaNy oocurs and the refresh address countsr Is 
IntemaNy Incremented In preparation for the next ~-bsfOre-'J!iA! refresh opel'atlOh. 
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FUJITSU 
MB81C1002-85 
MB81 C1 002-1 0 
MB81C1002...:12 

Fig. 13 -HIDDEN REFRESH CYCLE 

~-----------~c------------~---------

VIH

VIL-

---""Il ~----- tRAS -----I Jt-----L 

RAS 

CAS 

Ao to A9 
(Read) 

WE 
(Read) 

DOUT 

Ao to A9 
(Read/Write 

Cycle) 

WE 
(Read/Write 

Cycle) 

DIN 

VIH

VIL-

VIH-

VIL-

VIH-

VIL-

VIH-

VIL_ 

VIH~ 

VIL-

VIH-

VIL-

VALID DATA 

DESCRIPTION trim;':' .. H .. or .. L .. 

A hidden refresh cycle may be performed while maintaining the latest valid da!a at the output by extending the active time of 
~ and cycling ~. The refresh row address Is provided by the on-chip refresh address counter. This eliminates the need 
for the extemal row address that Is required by DRAMs that do not have CAS-before-~ refresh capability. 
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RAs YIH-
YIL-

CAs YIH-
YIL-

MB8l Cl 002-85 
MB81Cl002-l0 
MB81Cl002-l2 

FUJITSU 

Ao to A9 YIH-
YIL -(Read) 

WE 
(Read) 

DOUT 

Ao to A9 
(Write) 

WE 
(Write) 

DIN 

~H-
IL-

YOH -
VOL -

~H-
IL-

YJH
VIL -

DESCRIPTION 
., "H"or"L" 

A special timing sequence using the <::A§-before-~ refresh counter test cycle provides a convenient method to verify the 
functionality of <::A§-before-~ refresh circuitry. If, after a CA§-before-~ refresh cycle. CA§ makes a transition from 
High to Low while Fti:§" Is held Low, read and write operations are enabled as shown above. Rowand column addresses are 
defined as follows: 

Row Address: Bits AO through A9 are defined by the on-chip refresh counter. 
Column Address: Bits AO through A9 are defined by latching levels on AO-A9 at the second failing edge of~. 

The <::A§-before-~ Counter Test Cycle 18 designed for use with the following procedures: 
1) Initialize the Internal refresh address counter by using elghf CM-before-~ refresh cycle8. 
2) Use the same column address throughout the test. 
3) Write zeroes (Os) to all 512 row addresses at the 8ame column address by using normal early write cycles. 
4) Read zeroes written In procedure 3 and check; simultaneously write ones (18) to the same addresses by using 

Internal refresh counter test read-write cycles. Repeat this procedure 512 times with addresses generated by. 
the Internal refresh address counter. 

5) Read and check data written In procedure 4 by using ncrmal read cycle for all 512 memory locations. 
6) Complement test pattern and repeat procedures 3, 4, and 5. 
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MB81C1002-85 
FUJITSU MB81C1002-10 
___ MB81C1002~12 

. PACKAGE DIMENSIONS 

2-100 

18-LEADPLASTIC DUAL IN-LINE PACKAGE 

(CASE No.: DII'-18P-M04» 



MB81C1002-85 FUJITSU 
MB81 C1 002-1 0 
MB81C1002-12 

PACKAGE DIMENSIONS (Continued) 
(Suffix: -C) 

18-LEAD CERAMIC (METAL SEAL) DUAL IN-LINE PACKAGE 

(CASE No.: DIP-18C-A01) 
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,'"'f m 
, FUJITSiJ:MB81C1 0~-85 

' •• iiI"" II MB81C1002;..10 
.MB81C1002:';' 12 

PACKAGE DIMENSIONS (Continued)' 
(Suffix: -PJ) 

i 

28 ... LEAD PLASTIC LEADED CHIP CARRIER (SOJ-26) 
(CASE No.: LCC";26P-M01) 



MB81C1002-85 
MB81C1 002-1 0 
MB81C1002-12 

FUJITSU 

PACKAGE DIMENSIONS (Continued) 
(Suffix: -PSZ) 

20-LEAD PLASTIC ZIGZAG-IN-LINE PACKAGE 
(CASE No.: ZIP-20P-M02) 

The Information contained In this document does not convey any license 
under the copyrights, patent rights, software rights or trademarks claimed 
by Fujitsu. Circuit diagrams utilizing Fujitsu products are Included as a 
means of illustrating typical applications. Complete Information sufficient 

for construction purposes Is not nacassarlly given. The Information 

contained In this document has been carefully checked and Is believed to 

be reliable, However, FuJitsu. assumes no responsibility for Inaccuracies. 

Fujitsu reserves the right to change products or specifications without 

notice. 
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CMOS 1,048,576 X 1 BIT 
SERIAL ACCESS MODE DYNAMIC RAM 

MB81C1003.85 
MB81C1003.10 
MB81C1003·12 

~ October 1988 

The Fujitsu MBB1Cl003 is CMOS fully decoded dynamic RAM organized as 
1,04S,576 words x I bit. The MBS1Cl003 has been designed for mainframe 
memories, buffer memories, and video image memories requiring highspeed, 
high-band width output with low power dissipation, as well as for memory 
systems of handheld computers which need very lower power dissipation. 

I ~4ir. Edition 1.0 

f1~~\) . . 

Fujitsu's advanced three-dimensional stacked capacitor cell technology makes 
the MBS1Cl003 high a-ray soft error immunity and long refresh time. 

Since the CMOS circuits are used for peripheral circuits, low power dissipation 
and high speed operation are realized. 

The CMOS standby current is about one fifth that of the conventional NMOS 
DRAM, so large capacity memory systems with less power and battery backup 
becomes possible, i.e., low standby current makes the RAM applicable as non
volatile memories. 

• 1,048,576 x I CMOS DRAM, 1S
pin DIP, 26-pin SOJ, and 20-pin 
ZIP 

• Silicon gate, CMOS, 3D-Stacked 
Capacitor Cell 

• Row Access Time (tRAd, 
85 ns max. (MBS1Cl003-S5) 

100 ns max. (MB81Cl003-10) 
120 ns max. (MB81Cl003-12) 

• Random Cycle Time (tRC ), 
160 ns min. (MB81Cl003-S5) 
180 ns min. (MB81Cl003-10) 
210 ns min. (MBS1Cl003-12) 

• Column Access Time (tcAd, 
25 ns max. (MBB1Cl003-85) 
30 ns max. (MB81Cl003-10) 
35 ns max. (MB81Cl003-12) 

• Serial Access Mode Cycle Time (!sA), 
60 ns min. (MB81Cl003-S5) 
60 ns min. (MB81Cl003-10) 
70 ns min. (MBSI Cl 003-12) 

• Single 5V±10% Supply 

• Low Power Dissipation 
358mW max. (MBS1Cl003-85) 
330mW max. (MBS1Cl003~10) 
275mW max. (MB81Cl003-12) 

11 mW max. (TTL level inpUt) 
5.5 mW max. (CMOS level input) 

• !i12 refresh cycles every 8.2 ms 

• RAS-only, CAS-before-RAS, or 
Hidden Refresh 

• Early Write and Delayed Write 

• Common I/O capability by using 
early write 

ABSOWTE MAXIMUM RATINGS (See NOTE) 

Rating Symbol Value Unit 

Voltage on Any Pin Relative to vss VIN , VOUT -1 to +7 V 

Voltage on VCC Relative to Vss VCC -1 to +7 V 

I Ceramic -55 to +150 
°c Storage Temperature 

I Plastic TSTG -55 to +125 

Power Dissipation Po 1.0 W 

Short Circuit Output Current - 50 mA 

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 

PLASTIC PACKAGE 
DIP-18P-M04 

PLASTIC PACKAGE 
LCC-26P-MOl 

PLASTIC PACKAGE 
ZIP-20P-M02 

DIP-laC-AD1: See Page 16 

PIN ASSIGNMENT 

vss 

CAS 

A. 

As 

*: Test Enable (will be available) 
Pin AIIignment. 

For aOJ: See Page 14 
Pin AIIlgnment 

For ZIP: See Peg. 16 

This device contains circuitry to protect the 
inputs against damage due to high static volt
ages or electric fields.' However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi
mum rated voltages to this high impedance 
circuit. 
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III 

Ilm~~mlllllmm~llllll~mmmlllllllll MB81Clo03-85' 
FUJITSU MB81C1Q03., 10 

1111111111111111111~~IIII~llllllllllmlllllllll MB81~,'003-12 

Fig. 1- BLOCK DIAGf:lAM 

, RAil :'1 CLOCK 
CM------------~1~~_G~E_N_.1 __ 

AS 

A9 

'CAPACITANCE 

Parameter 

SERIAL 
ACCESS 

COUNTER 

. Anput Gapacitance\ RAS CAS, WE 

OOtput't:apacitance~ DmiT 

2·106 

ROW 

DEf· 

CLOCK 
GEN.2 

COLUMN 
DECODER 

1,048,576 BIT. 
STORAGE CELL 

Symbol 

CiN1 , 

CIN; 

COUT 

TYP 

, 

WRitE 
CLOCK 
GEN. 

DATA 

OUT 
BUFFER 

-Vee 

-Vss 

Value 

Max 

5 

5 

5 

DIN 

DOUT 

ITA = 25°C) 

Unit 

pF " 

pF 

, !IF 



RECOMMENDED OPERATING CONDITIONS 
(Referenced to Vssl 

Value 
Parameter Symbol 

Min Typ Max 

Vcc 4.5 5.0 5.5 
Supply Voltage 

Vss 0 0 0 

Input High Voltage, All inputs V IH 2.4 - 6.5 

Input Low Voltage, All inputs V IL -2.0 - 0.8 

DC CHARACTERISTICS 
(At ~ecommended operating conditions unless otherwise noted) 

Parameter Conditions Symbol' 

MB81Cl003-85 
Operating Current" RAS & CAS cycling; 
(Average power MB81Cl003-10 IccI 
supply current) tRC = min 

MB81Cl003-12 

Standby Current TTL level RAS = CAS = V IH 
(Power supply Icc2 
current), CMOS level RAS=CAS~ Vcc-0.2V 

MB81Cl003-85 
Refresh Current 1 * CAS=VIH,RAS 
(Average power MB81Cl003-10 Icc3 
supply current cycling; tRC = min 

MB81C1003-12 

MB81Cl003-85 

serial Access Mode MB81Cl003-10 RAS = VIL , CAS 
Icc4 Current* cycling; tsA = min 

MB81Cl003-12 

MB8; Cl 003-85 
Refresh Current 2* RAScycling, 
(Average power MB81Cl003-10 CAS-before-RAS; Icc5 
current) tRc = min MB81Cl003-12 

OV -;;; VIN -;;; 5.5V, 

Input Leakage Current 4.5V ~ Vcc -;;; 5.5V, II(L) 
Vss = OV; All other pins 
not under test = OV 

Output Leakage Current 
OV -;;; VOUT -;;; 5.5V; 

IO(L) Data out disabled 

Output High Voltage IOH = -5mA VOH 

Output Low Voltage IOL = 4.2mA VOL 

MB81C1003.85 1111111111111111111111111111111111111111111111111111 

C 003 10 FUJITSU 
:::~C~003: 12 1111111111111111111111111111111111111111111111111111 

Operating 
Unit Temperature 

V 

V 
O°C to +70°C 

V 

Values 
Unit 

Min Max 

- 65 

- ,60 mA 

- 50 

- 2.0 
mA 

- 1.0 

- 60 

- 55 mA 

- 45 

- 40 

- 40 mA 

- 33 

- 60 

- 55 mA 

- 45 

-10 10 

IJ.A 

-10 10 

2.4 -
V 

- 0.4 

NOTE: *; Icc depends on the output load conditions and cycle rate. The specified values are with the output open. ,2-107 
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~~lllimllli~m~I~lliM~~11 
F'WI'I'SU 
Ili~nmimM~i~lmmii 

MBB1C1OO3.85 
MB81C1003.10 
MB81,C1003.12 

AC CHARACTERISTICS 
(At recommended operating conditions unless otherwise noted.) IllIall. 

II1II 
MBB1Cl003-85 

No. Parameter Symbol 
Min Max; 

1 Time Between Refresh tREF 8.2 

2 Random Read/Write Cycle Time tRC 160 

3 Read·Modify-Write Cycle Time tRWC 190 

4 Access Time from RAS .. B tRAC 85 

5 Access Time from CAS 1111 tCAC 25 

6 Access Time from Column III tAA 50 Addres. 

7 Output Oat., Hold Time tOH 7 

8 , Output Buff,rTurn On Delay Time tON 5 

9 Output 8uffer Turn Off Delay .. tOFF 25 Time 

10 Transition Tim~ tT 3 50 

11 RAS Prech~ige Time tRP 65 

12 RAS, Pulse Width tRAS 85 100000 

13 RAS Hold Time tRSH 25 

14 CAS to'RASPrecharge Time tCRP 0 

15 RAS to CAS Oelay Time •• tRCO 22 60 

16 CAS Pulse'Width teAS 25 

17 CAS Hold Time tesH 85 

18 CAS Prech~r9. Time (C:S-R Cycle) • tCPN 15 

19 ,Row: Addr .. s Set Up Time tASR 0 I 
20 Row: AddresS Hold Time tRAH 12 

21 Column Addre .. Set Up Time tAse 0 

22 Column Address Hold Time tCAH 15 

23 RAil to'Column Address Delay ID tRAO 17 35 Time 

24 Column Addre.s to RAS Lead Time tRAL 45 

25 Read Command Set Up Time tRCS 0 

26 Read Comman!!1:!!1ld Time • tRRH 0 Referenced to RAS 

27 Reacj Com"",nd Hold Time • tACH 0 Referenced to CAS 

28 ' Write Command Set Up Time • tWcs 0 

29 Write Command Hold Time tWCH 15 

30 WE pul" Width twp 15 

31 Wrhe, Cominaild to RAS Lead Time 'tRWL 25 

32 Write Command to CAS Lead Time tCWL 20 

33 0IN'Set UpTime tos 0 

" 

2-f08 " 

MBB1Cloo3-10 MB81Cl003-12 
Unit 

Min Max Min Max 

8.2 8.2 ms 

180 210 ns 

210 245 ns 

100 120 ns 

30 35 ns 

': 50, 60, " f)s 

7 7 ns 

5 5 ns 

25 25 ns 

3 50 3 50 ,ns 

70 80 
c ns 

100 : 100000 120 100000 ris' : 

30 35 ns 

0 0 ns 

25 70 25 85 ' "'ns 

30 35 ns 

100 120 ns 

15 15 ns 

0 0 ns 

15 15 ns 

0 0 ns 

15 20 ns 

20 50 20 60 ns 

50 60 ns 

0 0 ns 

0 0 ns 

0 0 ,ns 

0 0 ns 

15 20 ns 

15 20 "s 

25 30 n. 

20 25 n. 

0 0 . -"os 
: '\ 
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10 FUJITSU 

=::~~~ggt 12 1IIIIIIIIIIIIIIIIIIIIIIIIIIImllllllllllllllllllili 

AC CHARACTERISTICS (continued) 
(At recommended operating conditions unless otherwise noted.) I~I!II!IIIII .. MB81Cl003-86 MB81Cl003·10 MB81Cl003·12 
No. Parameter Symbol 

Min 

34 DIN Hold Time tOH 15 

35 RAS to WE Delay Time III tRWO 85 

36 CAS to WE Delay Time III tcwo 25 

37 Column Address to WE Dealy III tAWO 50 Time 

38 RAS preChar?e Time to CAS 
Active Time Refresh cycles) tRPC 0 

39 CAS Set Up Time for CAS-before· 
tCSR 0 RAS Refresh 

40 CAS Hold Time for CAS·before· 
tCHR 15 RAS Refresh 

41 Acce .. Time from CAS 
tCAT (Counter Test Cycle) 

50 Serial Acce .. Mode ReadiWrite 
tSA 60 Cycle Time 

51 Serial Acce .. Mode Read·Modify·Writ. 
tSARW 85 Cycle Time 

52 Acce .. Time from CAS a. tSPA Precharge 

53 Serial Acce .. Mod. CAS Precharge Time tscp 15 

NOTES: 
D An initial pause (RAS=CAS = VIH ) of 200).ls is required 

after power·up followed by any 8 RAS'only cycles 
before proper device operation is achieved. I n case of 
using internal refresh counter, a minimum of 8 CAS· 
before·RAS initialization cycles instead of 8 RAS cycles 
are required. l AC characteristics assume tT = 5 ns. 
V IH (min) and V IL (max) are reference levels for meas· 
uring timing of input signals. Also, transition times are 
measured between V IH (min) and V IL (max). 

.Assumes that tRCO ~ tRCO (max), t RAO ~ tRAO(max). 
If tRCO .(or tRAO) is greater than the· maximum recom
mended value shown in this table, tRAcwili be increased 
by the amount that tRCO (or tRAO ) exceeds the value 
shown. Refer to Fig. 2 and 3. 

IIlf tRCO ~ tRCO (max), t RAO ~ tRAO (max). and 
tASC ~ tAA -tcAC·tT, access time is tCAC' 

iii· If tRAO ~ t RAO (max) and tASC ~ tAA ·tCAC-tT, access 
time is tAA' , 

• Measured with a load equivalent to two TTL loads and 
100 pF. 

• tOFF is specified that output buffer changes to high 
impedance state. 

• Operation within the tRCO (max) limit insures that 
tRAC (max) can be met. tRCO (max) is specified as a 
reference point only; if tRCO is greater than the speci. 

Unit 
Max Min Max Min Max 

15 20 ns 

100 120 ns 

30 35 ns 

50 60 ns 

0 0 ns 

0 0 ns 

15 20 ns 

50 50 60 ns 

60 70 ns 

85 100 ns 

60 60 70 ns 

15 15 ns 

fied tRCO (max) limit, access time is controlled exclu
sively by tCAC or tAA' 

IIIJ tRCO (min) = tRAH (min) + 2tT + tASC (min). 
• Operation within the tRAO (max) limit insures that 

tRAC (max) can be met. tRAO (max) is specified as a 
reference point only; if tRAO is greater than the speci· 
fied tRAO (max) limit, access time is controlled exclu· 
sively by tCAc or tAA' 

lEI Either tRRHor tRCH must be satisfied for aread cycle. 
III twcs, tcwo, tRwo and tAwo are not a restructive 

operating parameter. They are included in the data sheet 
as the electrical characteristics only. If twcs ~ twcs 
(min), the cycle is an early write cycle and DouT pin 
will maintain high impedance state throughout the 
entire cycle. If tcwo ~ tcwo (min), tRWO ~ tR';"O 
(min), and tAwo ~ tAWO (min), the cycle is· a read
modify·write cycle and data from the selected cell will 
appear at the DOUT pin. 
If neither of the above conditions is satisfied, the cycle is 
a delayed write cycle and invalid data will appear at the 
DOUT pin, and write operation can be executed by 
satisfing t RWL , tCWL' tRAL specifications. 

ID tgPA is access time from the selection of a new column 
address (that is caused by' changing CAS from "L" to 
"H"). Therefore, if tscp is long, tSPA is longer than 
tgPA(max). 

• Assumes that CAS-before'RAS refresh, CAS-before
RAS refresh counter test cycle only. 
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_140. 

~. 1?n :. 120"$ Version 
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86no Version 
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I I T ,' 

I . " I,j 
20 40 60 80 

tRco his) 

, ! .. 

;100 120 

FUNCTIONAL· T.AUTH TABLE 

Operation Clock Input .. Address Input 

Mode 
RAS,; . CAS WE Row., Colu!Tln 

.;. , 
Standby H H X - "-

i", 

'. 

R~ad Cycle L L H Valid ,;Valid 

" " 
Write Cycle 

L L L Valid Valid. (Early Write) 

Read-Mciaify-
, 

" 

Write Cycle 
L L H-+L Valid Valid 

.' 
" 

RAS-only 
L. H X Valid -Refresh Cycle 

CAs&fOre-
L. .. .L X - -

RAS Refresh 
'" .= -"-

'Hidden H-+L t. X - -
Refresh Cycle 

i' ;~ , ~"" . " (, 
, ,. 

X,. H Dr L '. ." .'.' 
'; It is impossible in serialaccessml,lde. 

!;lata 
Re.fresh. Note 

Input Output 

.;..: High-Z -
-"-
, 

- Valid O. . t RCS ~ tRCS (min) 

Valid High-Z O. twcs ~ twcs (min) 
'. 

X-+ 
Valid Valid O. leWD ~ leWD (min) 

- High-Z 0 

- High-Z 0 lcsf! ~ tcsR (min) 

;. 

- Valid 0 Previous data is kept. 

L 



_ VIH_---.J 

RAS VIL-

ADDRESSES 

"RAS 
VIH-
VIL-

,VIH-
"CAS" 

VIL-

ADDRESSES VIH 
VIL 

Read Cycle 

Write Cycle (Early Write) 

teAs 

MB81C1003.8 5 Ilmlllllllllllll~m~mlllllm~~~m~~m 
MB81C1003.10 FUJITSU 
MB81C1003·12 1IIIIIIIIIIIIIIIm~lllllllli~llllli~~~li~ 

• "H" or "L" 

~ Invalid Data 

--'ii¢0S tOH-=j 

DIN VIH = r-.,.,V"'""AL-I .... D--J_·.------------
VIL - DATA_~ 

DOUT VOH-
VO L---------- HIGH-Z 

."H" or"L" 
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lEI 

1IIIIIIIImllllllmlm~II~llm~lmllllll~~ .• MB81elQ03.85 
F~~U MB81C1GQ3 .... 0 
1IIIIIIIIIIIIImlmml~lllllm~lllm~lllmMB81C;t()03.12 

2-112 

Read-Write/Read-Modify-Write Cycle 

• "H" or "L" m Invalid Data 

Serial Access Mode Read Cycle 

.• "H" or "L" 

122! Invalid Data 



V 
ADDRESSES 

Serial Access Mode Write Cycle (Early Write) 

MB81Cl003-85 mllllllllllllllllllllllllllllllilimmlllllllill 
MB81Cl003-10 FUJITSU 
MB81Cl003-12 1IIIIIIIImllllmm~llllllllmlmllm~~1111 

DOUT VOH-_____________ HIGH_Z ___________ ---
VOL -

Serial Access Mode Read-Modify-Write Cycle 

V1H - --:3!-+-+-~b.. 
VIL 

ADDRESSES VV IH 
IL 

III "H" or "L" 
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1IIIImlooloollllllml~~llllmlllmll~ll" MB81Cl003-85 
FUJITSU MB81Cl003 .. 10 

1IIIIIIIIIIImlllillmllllllllllllllllllllllilim MB81Cl003-12 

ADDRESSES 
(Ao to As) 

RAS V'H-

V'L-

CAS " V""H.-

V'L-

RAS·Only Refresh Cycle 
NOTE: Ag WE, DIN = "H" or "L" 

CAS·before·RAS Refresh Cycle 
NOTE: Addr.ess, WE, DIN ="H" or "L" 

" ."H~·or "L" 

1-----........c---tRC:-------j 

i---- tRAS:----1 

DOUT 
VOH -

VO L-::;===*;-.---~------.....;;..HIGH-Z-..;"",..;,.,;.,.;..;...------
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ADDRESSES 

WE 
(Read) 

DOUT 

WE 
(Read-Modify
Write) 

ADDRESSES 

WE 
(Read) 

DOUT 

WE 
(Read-Modify
Write) 

Hidden Refresh Cycle 

MB81Cl003.85 1111111111111111111111111111111111111111111111111111 

MB81Cl003.10 FUJITSU 
MB81Cl003.12 1111111111111111111111111111111111111111111111111111 

II "H" or "L" m Invalid Data 

CAS-before-RAS Refresh Counter Test Cycle 

• "H" or "L"122J Invalid Data 
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Illmllllm~llllllmllllmlll~mlm~~ml M.81Cl003~85· 
FUJITSU 'l-'181Cl003.10 
Ilmmllm~mllllmmm~mlm~ml~mIM"lCl003;'12 

DESCRIPTION 
Address Inputs: 
A total of twenty binary input address 
bits are reqIJired to decode any one of 
the 1,048,5ia'sto(age cells within the 
MB81C1003 •. Ten row address bits 
are established on the' address input pins 
(Ao to Ag) and latched with the Row 
Address Strobe (RA~l.Theten column 
address bits are established on· the 
address input pin (Ao to Ag) and 
latched with the Column Address 
Strobe (GA$). ,4,11 row. and column 
addresses must be stable on or before 
the falling edge of RAS and ~, 
respectivei;'<'Since the . flOW through 
type address"latches are"Used; address 
information at address. pins. aFe auto
matically latched as. ,colurTm address 
after tR";'H(min) + tT.'· 
Therefore, to get valid data within 
tRAC, it)s necessary to. apply. column 
address Within tRAD (max). 
If tRAD ~ tRAD (max)," access time is 
tCAC or tAA whichever .. occure.later. 

Write Enable: 
Read or Write cyde is selected with 
the WE inputs. A high on WE selects. 
read cycle and low selects write cycle. 
Data input is ignored during read cycle. 
Data output is high" impedance state 
during write cycle. 

. Data Input: 
Data is written .intothe MB81C1003 
during write orread-modify-write cycle. 
The input data is strobed and latched 
by the. (Iiter.fiillii;lg edge .of C.AS or WE. 
In an early write· cycle, data input is 
strobed by CAS; and'set·up and hold' 
times .are . .referenced' to' CAS. In a 
delayed write or' read-modify-write 
cycle, WE' is set 'Iow afte( CAS. Thus, 
data input is 'strobed by WE, and set 
up and hold times a'te referenclld to 
WE. 

Data OutpUt: 
The output buffer is three state TTL 
compatiblewith<a·fan out of two 
standard TTL loads. Data 'outhas the 
same poraii~asdata. in. The output 

is high impedance state until CAS is 
brought low. In 'a read or read-modify
write cycle, the output becomes valid 
after tRAC from the falling edge of ~ 
when tRcD (max) is satisfied or after 
tCAC when tRCD is longer than tRCD 
(max). The data output remains valid 
until CAS returns to high with tOH 
and becomes high impedance state 
after tOFF' In an eariy write .cycle, 
the output buffer is high impedance 
state during the entire cycle. In a 
delayed write cycle, if tRWD or tCWD' 
is less than tRWD (min) or tCWD (min), 
the output is invalid. 

Read Cycle: 
The read cycle is executed by keeping 
both RAS and CAS "L"and keeping 
WE "H" through-out the cycle. The row 
and column ~ddressesare latched with 
RAS and. CAS, respectively. The data 
output is:remain valid with CAS "L", 
i.e., if CAS goes "H", the data becomes 
invalid with toH. During read cycle, 

. 'the DIN pin is "Don't Care". The access 
time is determined by RAS (tRAcl, 
CAS (tCAC l. or Column address input 
(tAA ). If tRCD (RAS to CAS delay 
time lis greater than· the specification, 
the access time is tCAC ' If tRAD is 
greater than the specification, the access 

·time is tAA' 

Write Cycle: 
The write cycle is executed by the same 
manner as read cycle except for the 
state of WE; and DIN pin. The data on 
DIN pin is latched with the later falling 
edge of CAS oi WE and written into 
memOrY. In addition, during write 
cycle, t~WL' tCWL, and tRAL must blf 
satisfied tnespecifications. 

Read-Modify-Write Cycle: 
The read-modify-write cycle is executed 
by changing WE high to low after the 
data appears at the DOUT pin, After the 
current data is read out, modified data 
can· be re-written into the same address 
quickly· 

Serial Access Mode Read/Write Cycle: 
Serial Access mode allows high speed 
serial read, write or read-modify-write 
access of 2 to 1024 bits of data. The 
bits of data that may be accessed during 
serial access mode are determined by 
the 10 row addresses. The remaining 
10 bits of addresses (CAo to CAg) are 
used to select one of 1024 serieal access 
bits for initial access. After the first bits 
is accessed by normal mode, the remain
ing serial access bits i:an be accessed by 
toggling CAS "H" then "L". Toggling 
CAS causes CAo to CAg to be in
cremented internally while all other 
address bits are held constant and makes 
the next serial access bit available for 
access. 
Refer to the table l' for serial access. 
mode address sequence. 
If more than 1024 bits .are accessed 
during serial access mode, the address 
sequence will begin to repeilt. 

Serial Access Mode Read-Modify-Write 
Cycle: 
The.read-modify-write cycle can be used 
during serial access mode as well as 
normal mode operation. During. the 
serial access mode, all combinations of 
read, write, and read-modify-write cycle 
can be applied as well as normal mode 
operati.on . 

Refresh: 
The refresh of DRAM is executed by 
normal read, write or read-modify-write 
cyCle, i.e., the cells on the one row line 
are refreshed by executing one of three 
cycles. 1 024 row address must be re
freshedevery 8.2 ms period. During the 
refresh cycle, the cell data connected to 
the selected row are sent to sense 
amplifier and re-write to the cell. The 
MB81C1003 also has three types of 
refresh modes, RAS-Only refresh, CAS
before-RAS refresh, and Hidden refresh. 



1. RAS·Only Refresh; 
The RAS ·Only refresh is executed by 
keeping RAS "L" and keeping CAS 
"H" through the cycle. The row 
address to be refreshed is latched 
with the falling edge of RAS. During 
RAS-Only refresh, the DOUT pin is 
kept high impedance state. 

2. CAil·before·!fAS Refresh; 
The CAS-before-RAS refresh is ex
ecuted by bringing CAS "L" before 
RAS. By this timing combination, 
the MB81C1003 executes CAS
before-RAS refresh. The row address 
input is not necessary because it is 
generated internally. 

MB81Cl003-85 
MB81Cl003 .. 10 
MB81Cl003-12 

3. Hidden Refresh; 

mMmlllm~mm~~llm~~~~m~~~~ 
FUJITSU 

1IIIIIIIIIIIImlllllllllllllllll~mllll~MIIII 

The Hidden refresh is executed by 
keeping CAS "L" to next cycle, 
i.e., the output data at previous 
cycle is kept during next refresh 
cycle. Since the CAS is kept low 
continuousely from previous cycle, 
followed refresh cycle should be 
CAS-before·i'iAS refresh. 

Table 1 - SERIAL ACCESS MODE ADDRESS SEQUENCE 

Sequence Mode Serial access bit Row address (RA~ -RAo ) Column address (CA~-CAo) 

RAS/CAS Normal mode 1 0101010101 0000000000 Input address 

Toggle CAil Serial access 2 0101010101 0000000001 

Toggle CAS Serial access 3 0101010101 0000000010 

Generated 
. internally 

Toggle CAS Serial access 1,023 0101 01 0101 1111111110 

Toggle CAS Serial access 1,024 0101010101 1 1 1 1 11 1 1 1 1 

Toggle CAS Serial access 1 0101010101 0000000000 Sequence repeats 
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1IIImllmllmlllllllllllllllmllll~mlllm~ . MB81Cl003.8S 
PUJITSU MB81Cl003.10 
1IIIIIIIIIIIIIIIIIIIIIm~II~llmllllllml~~IMB8'C'003"'2 

PACKAGE DIMENSIONS 
(Suffix: ·.PI 

18 LEAD PLASTIC DUAL·IN·L1NE PACKAGE 
(CASE NO.: DIP·18P·M041 

INOEX-l 
\ 

'-_-=1E~====~1::;::· 15°I\ll.AX 

I .300(7.62)TYP 
.283±.006 

1l-::;r=;:::::::r:::;=:;=r=;=;::::;=:::;=;=r=r::;:::::r=::;::;!=!~0'151 
:;f----~-==----,--,--J.I " 

.050(1.27)MAX 

.197(5.00)MAX 

.125(3.18)MIN 

'© 1988 FUJ"ITSU UMITEO"018015$-4C "' 
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.032~0012 

(O.82~g·30) 

.Q10~:~04 
(0.25~g:~1 ) 

Dimensions in 
inches (millimeters) 



MB81C1003.85 ~lllllllllllllmllllllllllllllllllllllllllllllllll 
MB81C1003.10 FUJITSU 
MB81C1OO3·12 mllmmllmmlm~mlllm~MIMm 

PACKAGE DIMENSIONS (continued) 
(Suffix: .PJ) 

PIN ASSIGNMENT 

D,N 

WEC 
RA5C 
NC. C 
TE· C 

TOP 
VIEW 

AOC 
A, C 
Ao( 

Aa C 
VCcC 

Vs. 
DOUT 

CAS 
NC. 

A. 

As 
A7 

A6 
A. 
A4 

26·LEAD PLASTIC LEADED CHIP CARRIER 
(CASE No.: LCC·26P·M01) .140(3.55)MAX 

.089(2.25)NOM 

(17.15±0.13) -~ I . .,~- I ~n~ I r@Fi I 
.025(0.64)MIN 

O .300(7.62) .332±.005 

'OM "AT'" 

"A" 

.098(2.50) NOM 

I I .017±.004 
---1 (0.43±0.10) 

Detail of "A" part 
NOTE: 1 .• : This dimension includes resin protrusion. (Each side: .006(0.15)MAX) 

2. Although this package has 20 leads on lV, its pin positions are the same as that of 26·lead package. 
Foot·print compatible with "SOJ·26", LCC·26C·A01) Dimensions in 

© 1988 FUJITSU LIMITED C26003S.6C Inches (millimeters) 
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~m~llllmmmoolmllm~oo~~m~1111 MBSl Cl 003;.85 
FUJITSU MB81C1003.10 
Im~m~llmlllml~~loo~~m~11111 MB81Cl003.12 

PACKAGE DIMENSIONS (continued) 
(Suffix:-PSZ) 

PIN ASSIGNMENT 

(TOP VIEW) 

20-LEAD PLASTIC ZIG-ZAG IN-LINE PACKAGE 
(CASE No_: ZIP-20P-M02) 

- .ll50(1~27) 
TYP 

J .02O±.004 
(0.50>0.10) 

LEAD. NO.G). o nO naw n~ U U U U 
(BOTTOM VIEW) .. 

. . 2 
'©1988 FUJITSU LIMITED Z20002S·4C 

.2-120 

.112±.008 
1----1- (2.85±0.20) 

.01ll±.002 
• (0.25>0.05) 

... 1Q(1(2.54)TYP I 
. (ROW SPACE) 

.387>.013 
(9.83>0.33) 

.118(3.00)MIN 
I 

Dimensions in 
inches (millimeters) 



MB81C1003-85 1111111111111111111111111111111111111111111111111111 

8 003 0 FUJITSU 
::8~~~003: ~ 2 mlllllllllmlmlllllllllllllmllllll~llmml 

PACKAGE DIMENSIONS (continued) 
(Suffix: -C) 

.100±.010 
(2.54±0.25) 

DIP-1SC-A01 

1S-LEAD CERAMIC (METAL SEAL) DUAL IN-LINE PACKAGE 
(CASE No_: DIP-1SC-A01) 

~200(5.08)MAX 

.010~:g~ 
(0.25~g:~~) 

~-W.134~:gl~ (3.40~8:iJ) 
I-- .035±.015 

(0.89±0.38) 

.800(20.32)REF 

Dimensions in 
© 1988 FUJITSU LIMITED D1BOI4S-4C inch •• (millimeters) 
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CMOS 1,048J576 BIT 
FAST PAGE 

DYNAMIC RAM 

CMOS 262,144 x 4 BIT Fast Page Mode DYNAMIC RAM 
The Fujitsu MB81C4256 Is a fully decoded CMOS Dynamlo RAM (DRAM] that contains 
1,046,578 memory cens accessible In 4-blt Increments. The MB81C4256 feature. a 
"fast page" mode of operation whereby high-speed random acces. of up to 512-blt. of 
data within the same row can be selected. The MB81C4256 DRAM I. Ideally suited for 
mainframes, buffers, hand-held oomputers, video imaging equipment, and other 
memory applications where very low power dissipation and high bandwidth are basic 
requirements of the design. Slnee the standby current of the MB81C4256 Is only about 
ons-flfth that of a conventional NMOS DRAM, the device can be used as a non-volatile 
memory In equipment that uses batteries for primary and/or awcDlary power. 

The MB81C4256 Is fabricated using silicon gate CMOS and Fujitsu'. advanoed 
triple-layer polyslUcon process. This process, coupled WIth three-dimensional stacked 
capacitor memory ceUs, reduces the posslbMlty of soft errors and extends the time 
Interval between memory refreshe •. Clock timing requirements for the MB81C4256 are 
not critical and all Inputs are TTL compatible. 

PRODUCT LINE .. FEATURE.S 

• 262,144 words x 4 bit organization 
• SUlcon gate, CMOS, 3D-Stacked 

Capaoltor Cell 
• An Input and output are TTL compatible 
.512 refresh cycles every 8.2 me 

• Early write or Oecontroaed write· capacity 

• AAs only, CAs-before-Ms, or Hidden 
Refresh 

• Fast page Mode, Read-Modify-Write 
capacity 

• On chip substrate bias generator for high 
performance 

ABSOLUTE MAXIMUM RATINGS (.88 NOTE) 

NOTE: device damage may occur If the above Absolute Maximum 
Ratings are exceeded. Functional operation should be restricted to the 
conditions as detailed In the operational sections of this data sheet. Exposure 
to absolute maximum rating conditions for extended periods may affect 
device reUablUty. 

Copyright @ 1988 by FWTSU LIMITED 

MB81 C4256-85 
MB81 C4256-1 0 
MB81 C4256-12 

December 1988 
Edition 1.0 

DIP-20P-M03 

DIP-2bc-A03 

LCC-28P-M01 

ZIP-20P-M02 

This device contains circuitry to protect tho 

!:r':" ag:'":krt~:;'1:ld:'- ~,-:,.t~ 
advl_ that nor",al precaution. be _ to 

~":x~m:r~;r~~I~~O ~~""ghh~ 
circuit. 
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--_ .. MBa1'64~56~8S. 
FUJITSU MS81C4;256-10 

MB81 C4256.,...12 

III: 
Fig. 1 - MB81C4256 DYNAMIC RAM - BLOCK DIAGRAM 

AO 

A1 

A2 

A3 

A4 

AS 

AS 

A7 

A8 

,: 

InDilt/O~~DiIt Capacitance, OQ1 to DQ4 COQ S pF 
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PIN ASSIGNMENTS AND DESCRIPTIONS 

DOl 

DQ2 

WE 

RAS 

Ne. 

"'0 

"'1 
"'2 

"'3 

Vee 

18-Pln DIP: 
(TOP VIEW) 

VSS DOl 

DQ4 
DQ2 

WE 
DQ3 

R ... S 
CAS NC. 

OE 

"'8 

"'7 "'0 

"'s "'1 
"'2 

"'6 "'3 
"'4 Vee 

20-Pln ZIP: 
(TOP VIEW) 

~ 
~ 
[ 

: 
: 
I 

26-Pln SOJ: 
(TOP VIEW) 

1 26 
2 26 

3 24 
4 23 
5 22 

9 18 
10 17 
11 lS 
12 16 
13 14 

OE DQ3 V SS DQ2 RAs AO · ... 2 Vee ... 6 ... 7 

Vss 
DQ4 
DQ3 

CAs 
OE 

RECOMMENDED OPERA TINGCONDITIONS 
(All voltages referenced to ground; TA .. O°C to 70°C) 

SupplY Voltage 

Input High Voltage, aU Inputs VIH 2.4 

Input Low Voltage, all Inputs VIL -2.0 

Input Low Voltage, OQ( Note I VILO -1.0 

Note: Undershoots of up to -2.0 volts with a pulse width not exceeding 20ns are acceptable. 

MB81C4256-85 FUJITSU 
MB81C4256-10 
MB81 C4256-12 

V 

6.5 V 

0.8 V 

0.8 V 
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FUJITSU· 
I 

FUNCTIONAL OPERATION 

ADDRESS INPUTS 

Eighteen Input bits are required to decode any four of 1,04(!,57.6 cell addresses In the memory matrix. SInce only nine address 
bits are available, the column and row Inputs are separately strobed by c.Q and 1ti3 as shown In FigUre 1. Firat, IIIne row 
address bits are Input on plns AO-through-A8 and latched with the row address strobe ~) then, nine column address bits are 
Input and latched with the column address strobe ~)" aoth row and column addresses must be stable on or before the failing 
edge of ~ and 1ti3, respectively. The address latChellare of the flow-through type; thus, a~tess Information appearing 

after tRAH (mln)+ tTls automatically treated as the colu:mn IIddress. 

WRITE ENABLE 

The read or write mode Is determined by the logic' 8tat~ of WE. When WE Ia aotlve Low, a write cyole Is Initiated; when We Is 
High, a read cyele Is seleoted. During the 'read mode, Input data Is Ignored. . 

DATA INPUT 

jnput data Is wrlttan Into memory In either of three basic. waya,.-anearly wrI.te oycle, an De (delayed) write cycle; and a 
read-modlfy:'wrlte oyole: The 'failing edge of We or ~, whlohever Is later, serves as the Input data-latch strobe. In an earlY 

wt!te cycle,. thi'lnput ciata IDQ1-DQ4) Ia,strobed by c.Q and the setup/hold times are referenced to ~ because WE goes 
Low before ~ . ·Ina delayed write or a read-modlfy-wrlte cycle, We goes Low after ~; thus, Input data Is strobed by We 
and all setl!J)/hold times are referenced to the write-enable signal. 

bATA OUTPUT 

Thethre.e-state buffers are TTL compa,lble with a fanout of two TTL loads. Polarity of the output data Is Identical to that of the 
Input; the output buffers remaln In the high-Impedance state until the column addre .. strobe goes Low. When a read or 
read-modlfy-wrlte oycle Is exeouted, valid outputs are obtalned under the folloWing conditions: 

tRAC: from the failing edge of 1ti3 when tRCD (max) Is satisfied. 

tCAC: 

tAA : 

from the falling edge of ~ when tRCD Is greater than tRCD, tRAO (max). 

from column address Input When tRAQ Is greater then tFV,i)liri~). 

tOEA: from the failing edge of De when De Is brought Low after tAAc,tCAC, or tM 

The data remalns V~11d unt. elthetm.or OE return~ toa High logic level. Wi,.". an early write Is executed, the output buffers 
reinsln In a hlgh-lmP'!dlnce stat, d!Jririg the entire cyCle. 

FAST PAGE MODE OF OPERATION 

The fast pager:node of operation provlde8 faster memory access and lower power dlssJpatlon. The fast Plloe .mode Is 
Implemented by keeping the same row address and strobing In successive column addresses. To satisfy the .. oondltlons, 1ti3 Is 
held. Low for.q oontlguous memory eyclesln which row addresses are common. For each fast page of memory, any of 512-blts 
can be accessed and, when multiple MB 81C4256s are used, ~ Ia decoded to Beleot the desJred memory faSt page. Fast 
page mode operations need not be addressed sequentially and combinations of read, write, and/or ready-modlfy":wrlte oycles 
are permitted. . 
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MB81C4256-85 FUJITSU 
MB81C4256-10 
MB81 C4256-12 

DC CHARACTERISTICS 
(Recommended operating conditions unless otherwise noted) 

OV~VIN ~5.5V; 

Input Leakage Current (Any Input) 4.5 V ~ Voo ~ 5.5 V; -10 10 
II(L) vss = 0 V; All other pins not 

under test = OV 

Output Leakage Current IOO(l) 
o V ~ VOUT ~ 5.5 V; 

-10 10 
Data out disabled 

MB81 C4256-85 65 
Operating Current 

RAS & CAs oycllng; (Average Power MB81C4256-10 
1001 

60 mA 
Supply Current) (Note) tRO.·= min 

Standby Current TTL Level RAS = CAS = VIH 
(Power Supply 1002 mA 
Current) CMOS Level RAS = CAS ~ Vcc -0.2 V 

Refresh Current MB81 C4256-85 

#1 (Average 
MB81C4256-10 ICOO CAS = VIH, RAS cycling; 55 mA Power Supply (Note) tRO = min 

Current) 
C4256-12 45 

MB81 C4256-85 40 

Fast Page Mode ICC4 
RAS =VIL, CAs oycllng 

(Note) 40 mA 
Current tpc = min 

MB81C4256-12 33 

Refresh Current MB81C4256-85 RAs cycling 60 

#2 (Average 
MB81C4256-10 Ices CAS-before-RAS; 55 mA Power Supply (Note) tRC = min 

Current) 

Note: Icc depends on the output load conditions and cycle rates; The specified values are obtained with the output open. 
Icc depends on the Input low voltage level VIL, VIL>-O.5V. 
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FUJITSU 
MB&104256-85 
MB81C4256.,.10 
MB81C4256;;'12 

AC CHARACTERISTICS 
(At recommended operating conditions un Ie .. otherwise noted.) Not.s. 1,..2. 3 
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AC CHARACTERISTICS (Continued) 

MB81 C4256-85 
MB81C4256-10 
MB81C4256-12 

FUJITSU 

(At recommended operating conditions unless otherwise noted.) Notes 1, 2, 3 

Notes: 

1. An Initial pau.e (!!iA§=c::A§=VIH) of ~s Is required 
after power-up followed by any eight "RAS ":only cycles 
before proper device operation Is achieved. In ca.e of 
using Internal refresh counter. a minimum of eight 
c::A§ -before-lIA§ Initialization cycles Instead of 8 liA! 
cycles are required. 

2. AC characteristics assume tT = 5ns 

3. VIH (min) and VIL (max) are reference levels for 
measuring timing of Input signals. Also transition times 
are measured between VIH (min) and VIL (max). 

4. Assumes that tRCO ~ tROD (max). tRAO ~ tFiAo 
(max) • If tROD Is greater than the maximum 
recommended value shown In this table. tRAO will be 
Inoreased by the amount that tRCO exceeds the value 
shown. Refer to Fig. 2 and 3. 

5. Assumes that tROD ;;:: tROD (max). tRAO ;;:: tRAO 
(max). If tASO ;;:: tAA - tOAO - t T. access time Is tOAO. 

6. If tRAO ;;:: tRAO (max) and tASO ~ tAA - tOAO - h. 
access time Is t AA • 

7. Measured with a load equivalent to two TTL loads and 
100 pF. 

8. tOFF and tOEZ Is specified that output buffer change to 
high Impedance state. 

9. Operation within the tRCO (max) IIrnIten8ures that tRAO 
(max) can be met. tRCO (max) Is specified as a 
reference point only; If tRCO Is greater than the specified 
tRCO (max) limit. access time Is controlled exclusively 
by tOAO or t AA . 

10. tROD (min) = tRAH (mln)+ 2tT + tASO (min) 

11. Operation within the tRAO (max) Umlt ensures that tRAO 
(max) can be met. tRAO (max) Is speolfled as a 
reference point only; If tRAD Is greater than the specified 
tRAD (max) limit. acoe •• time Is controlled exclusively 
by tOAo or t AA . 

12. Either tRRH or tROH must be satisfied for a read cycle. 

13. Assumes that twos < twos (min) 

14. Either tDzo or tozo must be satisfied. 

15. twos Is specified as a reference point only . If twos ;;:: 
twos (min) the data output pin will remain Hlgh-Z state 
through entire cycle. 

16. tOPA 18 access time from the selsctlon of a new column 
address (that Is caused by changing c::A§ from • L' to 
• H" ). Therefore. If top Is shortened. tOPA Is longer than 
tOPA (max). 

17. Assumes that c::A§-before-liA! refresh. c::A§-be
fore-liA! refresh counter test cycle only. 
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__ .3,· 
FUJITSU MS81C4256-85 

MB81C4256-10 
MB81C4256-12 

tRAclns ) 1,60 

140 

120 

10'0 

80 

··1 
I 

20 40 
I • 100 120 

. ~RCDlns) 

FUNCTIONAL TRUTH TABLE 

.L 

X; ~H· or ilL" 
•. , ·It l8imposslble In Fast Page Mode 

2-:130. 

tRAclns) 160 

140 

120 

100 

80 

Valid Valid 

Valid Valid 

Fig. 3 - tRACYs'. tRAD 

..... ~ 

12bV'-/ 
lOOns Version 

:;.. : 
85ns Version 
----r I i 

I I ·1 
I. I I 
I I I· 

T I ·1 I 
I I I 
II I I I • 20 40 60 80 100 120 

':; 
tRADlns) 

0 

Hlgh-Z 0 
.. 

tWc~twcs Imln) 

Valid 0 

Hlgh-Z 0 

Hlgh-Z 0 tC~twCSR (min) 

Valid 0 Previous data 
Is kept. 



TIMING DIAGRAMS 

AotocAa 
VIH -

VIL -

WE 
VIH -

VIL-

DO VOH -
(Output) VOL _ 

DO VIH -

(Input) 
VIL _ 

VIH -
OE 

VIL -

DESCRIPTION 

j.--tON 

MB81 C4256-85 
MB81 C4256-1 0 
MB81 C4256-12 

• "H"or"L" 

FUJITSU 

To Implement a read operation, a valid address Is latched In by the RAS and CAs address strobas and, with We HI to a High leval and 
Oe HI to a Low level, the output Is valid onos the memory access time has elapsed. The access time Is determined by AAs (t RAC) , 
CAs (t CAC ), Oe, (tOEA) or column addres_ (tM) under the following conditions: c 

• II tRCO> tRCO (max), accesstlms=tCAC. 
• 11 t RAO > t RAD (max) I access time = t AA, 

_ _ • H Oe Is brought Low after t RAC t CAC, or t M (which ever occurs later), access time = tOEA. 
However, II either CAS or OE goes High, the output returns to • high-Impedance state after t OH 10 satlollad. 
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FUJITSU 

RAS 

CAS 

WE 

DQ 

. (Input) 

MB81:C4256..:.85 
MB81C4256..,.10, . 
MB81C4256.;, 12: 

Fig,S - EARLY WRITE; CYCLE(OE; = "H" or "L") 

~--------------------tRO----------------------~ 

vlH -

-i-----,I t-------..... t RAS ------........,.---"" 11' ___ -,1 

---..... -----~----- HIGH-.~.---""'--""'--------

111' .' "H' or'L" 
~ . 

DESCRIPTIO~ . 

A wrll • .cyclel~ ~imllar to.!' read cycla except WE 10 eat 10 a Low state andOe Is a "H' or "L" signal. A wrlta cycla can be Impl....,.i,taci 

in alIt,.;; "(i!irai.,""ay. ~. early wrlla, Oewrlte(dalayed Write), dr naackndOlfy-wrlta. During· all wrlta cycl •• , timing paramatara t RWL 
tc""'~"t.RAL m~.t b8 I~tlsfled .. In the early write cycle show.n aboVe twos satlilled, data on the DQ plns"ls latched with the 'falli~ 
Sdge of· CAS and written Into memory. " . " 

2-132 



MB81 C4256-85 
MB81C4256-10 FUJITSU 
MB81C4256-12 

Fig. 6 - OE (DELAYED WRITE CYCLE) 

~-------------------------tRC 

RAs 
V,H -

V ,L -

~-------------------tRAS--------------------~W---~ 

CAs V,H -

V IL -

Aoto As 
V ,H -

V ,L -

I I· 
V,H -

'=1 
WE 

V ,L -

DQ VIH -

(Input) V ,L -

DQ VOH -
HIGH-Z 

(Output) VOL -

OE 
V,H -

V,L -

81 HHU or"LU 

DESCRIPTION • Invalid Data 

In the Oe (delayed write) cycl., twos I. not satlsfledj thus. the data on the OQ pins 18 latched with the failing ~g. of WE and .. wrl~ten Into 

memory. The Output Enable Pe) .'gna' must be changed from Low to High beforI WE goes Low (tOED+ tDS)' 
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FUJITSU 

RAS 

CAS 

WE 

DQ 
(Input) 

DQ 
(Output) 

OE 

MB81 04256-85 
MB81 04256':'10 
MB81 04256-12 

Fig. 7 ... READ-MODIFY-WRITE-CYCLE 

• "H"ar"L" 

nH. read-t'nOcIIfy-wrlt. cycle' I'; 8xeCUtold bY chlnglng WE from High to Low after the data &ppeani on the DQ pin.. ill the read-modlfy-wrlta 

cycle, FE must be .changild Irom LOvij tc> HIiIh after the memory """"" time; . 
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OQ 
(Input) 

OQ 

(Output) 

OE 

VIH -

VIL -

VOH .... 
VOL _ 

VIH -
V -IL 

Fig. 8 - FAST PAGE MODE READ CYCLE 

MB81 04256-85 
MB81 C4256-1 0 
MB81C4256-12 

FUJITSU 

• "H"or"L" 

DESCRIPTION 
~ ValidData 

The last _ mode 01 operatlan permlta lalter lucceollve memory operatlanl at multiple column locatlona 01 the a .... raw add...... Thl. 

operallan I. performed by strobing h, the row _s and maintaining RAs at a Law level and WE at • High I_I during all succelslve 

memory eyel .. In which the roN add ..... 10 latched. The aoce .. time I. deterrnl_ byt CAC' t AA' t CPA' or tOEA ' whichever one 

18 the latest In occurln;. 



FUJITSU 

CAS 

WE 

DQ 
(Input) 

MB81C4256.;.85. 
MB81C4256-10 .. 
MB81C4256-12 

Fig. 9 - FAST PAGE MODE WRITE CYCLE (OE = lOW' or "L") 

DQ VOH -
(Output) VOL _ --......... -----~ ..... _...;..---HIQH-Z:----_-,...._------

• "H"o<"l." 

DESCRIPTION 

The faot page mcde write cycle 18 executed In the lame manner .B t~ fast page mcde .. actcycle except the 8tal"'l. of. "Wii and ge are reversed. 

Data appearl"" on the OQ pins Is latched onlhe failing edge of CAs.and.wrlttenlnlO """""'Y. During lhe fa.1 page mcde.wrlle cycle, Il19ludlng 

lhe delayed (OE) wrlle and raad-modlfy-wrlle cycles,· IOWl muot be Ball.fled. 
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MB81C4256-85 FUJITSU 
MB81 C4256-1 0 
MB81 C4256-12 

Fig. 10 - FAST PAGE MODE OE WRITE CYCLE 

V IH -
RAS 

V IL -

V IH -
CAS V IL _ 

Aoto AS 
V IH -

V IL -

V IH -
WE 

VL ·-

DQ V IH -

(Input) V II,,-

DQ V OH -

(Output) VOL -

V IH -
OE 

V IL -

• "H"ar"L" 

DESCRIPTION 
• Invalid Data 

The fast _ mode CE (delayed) write cycle 10 _ad In the same man_ .. the fa81 _ mode write cycle except far the 8tat .. 01 

WE and CE. Input data an the OQ pins are latched on the failing edge 01 WE and wrllten Into memory. In .the fast _ mode delayed w.:1.te cycle. 

CE must be changed from Low to High before WE goes Low (t OED + t OS). 
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III 

~S1C4256'::S5 
FUJitsu MB81C4256-10 

'; '" MBStC4256-12 

WE 

DO 
(Input) 

DO 
(Output) 

OE 

DESCFUPTiON 

Fig. 11 - FAST PAGE MODE READ-MODIFY-WRITE CYCLE 

• "H"or"L" 

~ ValidOata 

OUilriQ' fait pagemoda of _atlan, 'tha ",ad-modlly-wrltlWcYcla can bit lIXIICUIad by switching WE from High to Low'alter Input data appears at 
the 00 pin. during a normal cycle. 
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MB81C4256-85 
Ma81C4256~10 
MB81 C4256-12 

Fig. 12 - RAS-ONLY REFRESH (WE = OE = "H" or "L") 

.... --------- t RC ----------1 

FUJITSU 

DO VOH-
(Output) VOL- --------+3I---------HIGH-Z-----------

.'.H"or.L" • W::-. 

DESCRIPTION 

R_h Ot RAM memory Cell •. I. accompll.had by perlom,lng a road. a write, or a road-tnodlfy-wrlte cycle at each of.512 row addre .... fNery 

8.2-mlilisaCOnd •• Throe rofrash tnoda8 aro available: RAS-only refrosh, CAs -bsfore- RAs rofrosh, and hidden _. 

RAs -only refrosh I. performed by kesplng RAs Low and CAs High throughoUt the cycle; the row address to be refre.had I. latched on tha 
failing edge 01 RAs • During RAs-only refresh, DQ pin. are kept In a hlgtHmpadance stat •• 

Fig. 13 - CAS-BEFORE-RAS REFRESH (ADDRESSES = WE = OE = "H" or "L") 

liA§' VIH-
V IL -

CA! VIH-
V IL -

DO VOH - -------1foa11i--------------(Output) VOL _ HIGH-Z 

DESCRIPTION 

CAs -bsfore- RAs refresh I. an OIHlhlp refresh capability that ellmlnat .. tha naad for external refre.h addre ••••• ~ CAs I. hald Low for tha 
opacified .etup time (t CSR) before RAS goes Low, tha on-chlp rofrash control clock generator. and refr •• h addre.s counter are enabled. An 
Internal refresh operation automatically occurs and the refresh address counter Is Internally Incremented In preparation for the next 
CAs -before- RAs refresh operation. 
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FUJITSU 

RAS 

CAS 

Aoto As 

WE 

DQ 
(Input) 

DQ 
(Output) 

OE 

M~81C4256-85 
MB81C4~5S"'10 
MB81C4256"'12 ' 

V tr -
.VII._ 

VIH -

VIL -

VIH -

Vn.._ 

VIH -

VIL -

VIH -

VII.-

VOH -

VOL -

VIH -
VIL _ 

DESCRIPTION 

Fig. 14 - HIDDEN REFRESH CYCLE 

~-----------tRC--~--------~---------

14------ tCHR---.,.j 

VALID DATA OUT 

• "H'';'''L' 

A hidden ralresh cycle may be performed while maintaining the lateat valid data at the output by extending the active time of CAs and 

cycling RAs. 11)e'ralresh row addrea~'I' provlded'by the cin-c~ reI ... h address coUnter. This ellmlnateS,the'need 100' the external row address 

that 18 requlrild by. DRAM. that do not, lia .. CAS -before- RAS ralresh capabl!lty. 
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'J!iA§' 

~ 

Aoto As 

WE 
(Read) 

DQ 
(Input) 

DQ 
(Output) 

OE 

VIH-

VIL-

VIH-
VIL-

V IH -

V IL -

V IH -
VIL-

VIH-

VIL -

VoH -
VOL -

VIH -
V IL -

MB81 04256-85 
MB81 04256-1 0 
MB81C4256-12 

FUJITSU 

Fig. 15 - CAS-BEFORE-RAS REFRESH COUNTER TEST CYCLE 

• 'H' or'L' 

EZJ Valid Data 

DESCRIPTION 

A lpeclal timing lequence using the CAS -before-RAe refresh counter t .. t eyele provldal a convenient method to .... Ify the functlanallty of 

CAS -l>efore- RAe rafreoh circuitry. N, an ... a CAS-l>eforIt- RAe rafraoh eyele, CAS makes a tranlltlen from High to Lew While RAe I. 
held Low, read and wrJ~. operations are enabled a. shown above, Row and cotumn adc:Ire.s •• are defined as follows: 

Row Addre •• : Bit. AO through AS are cleflned by the cn-chlp rafraeh counter. 
Cclumn Add .... : Blto AD through AS are cleflned by latching level. en AD-AS at the ._ failing edge of CAS. 

The CAS -before- RAe Count.r Teot Cycle II _Igned fer u •• with the fcllcwl~U"': _ 
• Inltlall .. the Internal refresh _. counter by ullng eight CAS -before- RAS rafno.h eyel ... 

• U .. the same column addreel throughout the t .. t, 
• Write zeroes (Os) to all 512 row addres, .. at the same column address by using normal early wrIte cycl ••. 
• Read..-oal written In procedure 3 and checkj Ilmuitaneously write OI"'IM (1s) to the lame addre8 ... by ualno 

Internal refresh counter t .. t raad-wrlte eyel ... Repsat thl. prccedure 512 tlmae with addre .... _ated 

by the Internal rafreoh addr ... counter. 

• Read and check data written In prccodura 4 by uolng normal read eyele fer all 512 memory Iccatleno. 

• complement t .. t pattern and r_at prccodurao 3, 4, and 5. 

2·141 



• 
MB81C4256:"85 

FUJITSU MB81C4256-10 
___ MB81C4256~12 

PACKAGE DIMENSIONS 
(Suffix : -P) 

2-142 

20-LEAD PLASTIC DUAL IN-LINE PACKAGE 

(CASE No.: DIP-20P-M03) 



PACKAGE DIMENSIONS (Continued) 

(Suffix : -C) 

20-LEAD CERAMIC DUAL IN-LINE PACKAGE 
(CASE No.: DIP-20C-A03) 

MB81C4256-85 FUJITSU 
MB81C4256-10 
MB81C4256-12. __ _ 
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--. MB81C4256':'S5 
FUJITSU" MB8tC4256-10 
___ i MS81C4256-12 

PACKAGE DIMENSIONS (Continued) 

(Suffix : -PJ) 

26-LEAD PLASTIC LEADED CHIP CARRIER (SOJ-26) 
(CASE No.: LCC-26P-IIII01) 

I 



PACKAGE DIMENSIONS (Continued) 

(Suffix : -PSZ) 

20-LEAD PLASTIC ZIG-ZAG IN-LINE PACKAGE 

(CASE No.: ZIP-20P-M02) 

MB81C4256-85 FUJITSU 
MB81 C4256-1 0 
MB81C4256-12 
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FUJITSU 
111111111111111111111111111111111111111 

CMOS 1~048~576 BIT 
NIBBLE 

DYNAMIC RAM 

CMOS 262,144 X 4 BIT Nibble DlNAKIC RAM 

The Fujitsu MB81C4257 is a fully decoded CMOS Dynamic RAM 
(DRAM) that contains 1,048,576 memory cells accessible in 
4-bit increments. The MB81C4257 features a nibble mode 
of operation whereby the user can serially access 'up to 
four bits of data at very high speed. The MB81C4257 DRAM is 
ideally suited for mainframes, buffers, hand-held com
puters, video imaging equipment, and other memory applica
tions where very low power dissipation and high bandwidth 
are basic requirements of the design. Since the standby 
current of the MB81C4257 is only about one-fifth that of a 
conventional NMOS DRAM,the device can be used as a non
volatile memory in equipment that uses ,batteries for pri
mary and/or auxiliary power. 

The MB81C4257 is fabricated using silicon gate CMOS and 
Fujitsu's advanced triple~layer polysilicon process. This 
process, coupled with three-dimensional stacked capaCitor 
memory cells, reduces the possibility of soft errors and 
extends the time interval between memory refreshes. Clock 
timing requirements for the MB81C4257 are not critical 
and all inputs are TTL compartible. 

PRODUCT LINE 50 FEATURES 

ow Accel Ime 
maom 
IUlln A' ,55 Ime 
I umn A' :eHS De 

100 I e .. o,e "Y' Ime 
)W 'owel Duss 1 .. Ion 

" ", 
II, 

II 

358IRA lIax, 

MI ;q, i7-' 
IIi 

IIi 
.i 

,un: ",n, 

330mA lIax, 

r-' 

Dll 

27511A Dlax, 
IDlW Dlax, level '5.5mW lIax CMOS leve 

• On-chip latches for both address and data 
• TTL compatible inputs and outputs 
• Three-dimensional stacked capacitor memory cells 
• 512 refres~ycles ev!!Z 8.2ms 
• RAS only, CAS-before-RAS~or Hidden refresh 
• Both ea;ly and delayed (OE) write 

ABSOLUTE MAXIMUM RATINS (S .. NOTE) 
Rlting Symbol Value Unit 

Voltage on Any Pin Relative to Vss I(IN. VOUT -1 to +7 V 
Voltage on Vee R.lative to Vss Vee -1 to +7 V 

Storage Ternpemur. 
Ceramic -55 to+150 ·c .( Plastic TSTG -55to+125 

Power Dissipation Pc 1.0 W 
Shan Circuit OutPut Current - 50 mA 

NOTE: Permanent device damage may occur if ABSOL.UTE MAXIMUM 
RA TI NGS are exceeded. Functional operation should be restricted to 
the conditi.ons as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 

MB81C4257-85 
MB81C4257-10 
MB81C4257-12 

TS009-H87Z 
December 1967 

DIP-20P-M03 

DIP-20C-A03 

LCC-26P-MOl 

~ 
LCC-26C-AOi 

ZIP-20P-M02 

This device contains circuitry to protect the 
inputs against demegl due to high static volt ... 
.ges or lIectric: fields. However. It is advised 
that normal precautions be takan to lWoid 
appliC8tion of any voltage higher than max,," 
mum rated voltages to this high impedance 
circuit. . 
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-. FUJITSU 
II •• 

MB81t4257':S5 
! MB81C4257·';'lO 
'~~lC4257-12 

Fig. 1 - H1181C42S7 DllWfIC lWl .:. BLOCX 'DlAGIwf 

AD 

A1 

A2 

A3 

;"4 

AS 

A6 

A7 

AB 

iiAS----"i 

cn---..... "i 

Addre •• 
BUtter 

tre-
Olcoder 

CAPACITANCE 

Parame''t'er .... 

Input Capacitance. AO to .8 

Clock 
Gen, 1 

Input, Capacitance, RAS, CAS, WE, 

.. 

OE 

. :J:nput/OUtput Capac;tanc~. (DQ1",:DQ4) 
.', 
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-vee 

-vss 

SY!IIDol Typ . MaX·· 
.' 

CrN1 s 

CrN2 5 
" 

CIIQ '.~ '6 .' 

001 _ 
bb4 

Unit 

pF 

pF 

pF 



~lIunl. 
FUJITSU 

~IUIUIII 

MB81C4257-85 
MB81C4257-10 
MB81C4257-12 

PIN ASSIGNMENTS AND DESCRIPTIONS 
2o-P:in DIP: 26-P:in SOJ': 
(TOP VEIW) (TOP VIEW) 

DQI DCh .. v. 
DQ2 DQ4 DCh zs ~aa. 

wr Z' ~Do. 
WE ~ m D 2m m CAS NC. zz ~l!l 
NC OE 
AO AS 
Al A7 .. .. 11 .. 

A2 A6 .. c II 17 .. 
.. C 11 11 l" 

A3 AS .. c IZ 15 ~ .. 

VCC A4 v..c 13 " JAo 

Designator Function 

2o-P:in ZIP: 
(TOP VIEW) 

DQI - DQ2 
DQ3 - DQ4 

WE 

When WE is Low, DQI-DQ4 serve as data :inputs; when 
WE is High, thesep:ins.provide output data. 

m 
NC 

AO - A3 
A4 - AS 

VCC 
DE 

CAs 
VSS 

When active Low; -the ~ite mode is enabled, when 
High, the read mode is enabled. 
Row address strobe. 
No connection. 
Address inputs. 

+5 volt power supply. 
When active Low, enables output p:ins DQI-DQ4 
Column address strobe. 
Circuit ground. 

RECOMMENDED OPERATING CONDITIONS 
(Referenced to VSS) 

Par~eter Symbol Min Typ Max Unit Operating 
TelD'Perature 

Supply Vol ate vee 4.5 5.0 5.5 V VSS 0 0 0 
Input High Voltage all inputs VIH 2.4 6.5 V O·C to +70·C 
Input Low Volta~e all inputs VIL .,.2.0 0.8 V 

; Input Low Vol ta~e. DO VILD* -1.0 - 0.8 V 

* The device will withstand undershoots to the -2.0 level with a maximum 
pulse width of 20 ns at the -1.5 V level. 
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III 

11_. 
FUJITSU 

1111. 
MB81C4257-85 
MB81C4257-10 
MB81C4257-12 

FUNCTIONAL OPERATION 
Address Inputs; 

Eighteen binary input address bits are required to sdect any 4 of 262,144 ce1i 
locations within t~e MB81C4257. Nine row addre.ss bits,ar!,.2laced onto the input 
pins(AO to A8) and latched with the Row Addrass Strobe (RAS) signal. Nine column 
address bits are then placed onto the input pins and latched with the Column Address 
Strobe (CAS). Atlrow and ... column addresslls must be stable on or before the falling 
edge ofRAS. ~4'CAS " respectively. Since the address latch is flow through latch, 
address information at address pins are automatically latched as column address after 
tRAH(min)+tT. If tRAD ~ tRAD(min) access time is tC,AC or tAA whichever occur later. 

Write Enable: 

The read or write mode is determined by the WE input. If WE=high, a read cycle is 
selected. If WE=low, a write mode is selected. Data input is ignored during read 
mode. . 

Data Input: 

Data are writt~n'to'theMB81C42S7 during a write (earlywrite.or OE write) or read
modify-write cYcle, TIle falling ed$lI. of WE orC~tw~chever .is later, isa strobe_ 
for the input data latch. In an early write cyc~ data on DQ E-ins are strobed by CAS, 
~ the setup and hold times are referenced tO~AS due to the WE i!-!et low before 
CAS. In, a delayed write or read-write cycle, WE is set low after CAS. Thus data on DQ 
pins are strobed.by WE, and set-up and hold times ,are referenced to WE. 
Data Output: 

The output buffers are tliree-s~ate 'ITL-eompatible With .. a fan-out of two standard Tl'L 
loads. Data Out are the same polarity as Data In. The outputs are in high impedance 
state until CAS goes low. In a read or read-write cycle, the outputs become valid 
after; 

1) tnc from the 'fa:lling'edge of RAS when tRCD(max) iss'atilified 
2) tCAC from the falling ed$e of CAS when tRCD is greater than tRCD(max) 
3) tAA from column address input when tRAD is greater than tRAD(max). 
4) tOEA from the falling ed$e of OE when OE is brought "L" after tRAC, tCAC, or 

~. . .~ 

The data remains valid until either CAS or OE returns to "H". In an early write cycle, 
the output buffers are in high impedance state dur1ng,tlie entire cycle. 
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MB81C4257-85 
MB81C4257'-lO 
MB81C4257-12 

FUNCTIONAL OPERATION 

Nibble Mode of Operation: 

In the nibble mode of operation, the user can serially access from one to four bits 
of data and perform high-speed read, write, or read-modify-write operations. During 
the nibble mode, the accessed bits of data are determined by row address zero(O) 
and column address one(l). For initial access, address bits CAO and CAl are used 
to select one of four nibble bits. After the first bit .. accessed by this method, all 
remaining bits are accessed by simply toggli~the column address strobe (CiS) from 
High to Low. Each High~to-Low transition of CAS intermally increments CAO and CAl 
and provides access to the next nibble bit. 

If more than four bits are accessed during the nibble mode, the address sequence 
shown in table 1 will repeat. Timing diagrams showing m, CiS, address, and 
read/write relationships are shown in Figures 6 through 10. AC parameters for each 
nibble mode of operation are shown in subsequent timing diagrams (Figures 11 through 
14). . 

Table 1 - NIBBLE HaDE ADDRESSSEQDENCE 

Sequence Nibble Row Row Column Col Re_rks Bit . Address. CAO Address CAl 

m/CAS (Normal mode) 1 101010101 0 101010101 0 Input address 

Toggle CIS (Nibble mode) 2 101010101 1 101010101 ·0 
Internally generatec 

.address 

Toggle CAS (Nibble mode) 3 101010101 0 101010101 1 Internally generated 
address 

Toggle CAS (Nibble mode) 4 101010101 1 101010101 1 Internally generatec 
address 

Toggle CAs (Nibble mode) 1 101010101 0 101010101 0 Sequence repeats 
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• 
-FUJITSU 
m ... 

MB81C4257-85 
MB81C4257-10 
MB81C4257-12 

DC CHARACTERISTICS 

STANDBY CORRENr 
Power supply current' 

Unit 

mA 

mA 
1.0 

mA 

mA 

mA 

10 l&A 

10 l&A 

Output high voltage (IOH, "-SmA) V 

Output low ~01tage(IOL=4.2mA) 0.4 
• 

,V 

*: ICC depends on the output load coiuiitions,~nput lev~1s. and cycle rate. 
The specified values are obtained with the output' open. 
ICC also depends in input low voltage level, VILD. V~-O.SV. 
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MB81C4257-85 
MB81C4257-10 
MB81C4257-12 

C CHARACTERISTICS 
\t recommended operating conditions unless otherwise noted.l Notes I, 2 3 
~o. Parameter Symbo MB81C4257-85 MB81C4257-10 MB81C4257-12 

Min Max Min Max Min Max 
1 Time Between Refresh tREF 8.2 8.2 8.2 
2 Random Read/WriteCvcle Time tRC 160 180 210 
3 Read-Modify-Write Cvcle Time tRWC 220 240 275 
4 Access Time from RAS tRAC 85 100 120 
5 Access Time from CAS tCAC 25 30 35 
6 Access Time from Column tAA 50 50 60 

Address 
7 Output Hold Time tOH 7 7 7 
8 Output Buffer Turn On Delay tON 5 5 5 

Time 
9 Output Buffer Turn off Delay tOFF 25 25 25 

Time 
10 Transition Time tT 3 50 3 50 3 50 
11 Precharge Time tRP 65 70 80 
12 Pulse Width tRAS 85 100000 100 100000 120 looooe .. 
L3 Hold Time tRSH 25 30 35 
L4 to RAS Precharge Time tCRP 0 0 0 
l5 A to CAS Delav Time tRCD 22 60 25 70 25 85 
16 A Pulse Width tCAS 25 30 35 
17 :A Hold Time tCSH 85 100 120 
18 CAS Precharge Time(Normal) tCPN 15 15 - 15 
19 Row Address Set Up Time tASR 0 0 0 
20 Row Address Hold Time tRAH 12 15 15 
n Column Address Set Up Time tASC 0 0 0 
!2 Column Address Hold Time tCAR 15 15 20 
~3 RAS to Column Address Delay tRAD 17 35 20 50 20 60 

Time 
!4 Column Address to RAS Lead tRAL 45 50 60 

Time 
!5 Read Command Set Up Time tRCS 0 0 0 
-!6 Read Command Hold Time tRRH 0 0 0 

Referenced to RAS 
27 Read Command Hold Time tRCH 0 0 0 

Referenced to CAS 
!8 Write Command SetUp Time tWCS 0 0 0 
!9 Write Command Hold Time tWCH 15 15 20 
30 WE Pulse Width tWP 15 15 20 
II Write Command to RAS Lead tRWL 25 25 30 

Time 
12 Write Command to CAS Lead tCWL 20 20 2S 

Time 
33 DIN set Up Time tDS 0 0 0 
34 DIN Hold Time tDH 15 15 20 

Unit Note 

ms 
ns 
ns 
ns 4 7 
ns 5 7 
ns 6,7 

ns 
ns 

ns 8 

ns 
ns 
ns 
ns 
ns 
ns 9 10 
ns 
ns 
ns 
·ns 
ns 
ns 
ns 
ns 11 

ns 

ns 
ns 12 

ns 12 

ns 15 
ns 
ns 
ns 

ns 

ns 
ns 
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AC CHARACTERISTICS - Continued -
(At Recommended operatiru: conditions unless otherwise noted) Note 1. 2 3 

No. Parameter Symbol MB8IC4256~S5 MBSlC4256"'10 MBS1C4256-1Z' Unit Note 
Min 

35 RAS Precharge Time to CAS ,tRPC 0 
Active Time .' 

36 CAS Set.J!2 Time. for CAS-:- tCSR 0 
before-RAS Refresh 

37 ~ Hold Time for CAS-before tClIR 15 
RAS Refresh 

38 Access Time from ~ tOEA 
39 Output Buffer Turn Off De1ar tOEZ 

from Oi " . 
40 Ot; to RAS Lead·Time for tOEL 10 

Valid Data 
41 _OEKold Time Referenced to.WE tOEH 0 
42 DE to Data In Dealy Time tOED 25 
43 DIN 1:0 'CAS DelllY Time tDZC . 0 
44 'DIN.to·OE De1avTiaie tDZO 0 

"'45 Acce'ssTiliie frQm CAS tCAT 
. (Counter Test Cycle) 

50 Nibble Mode Re.d/Write Cycle tNC 60 
T;l:me .' " 

51- Nibble Mode Reid-Modify- tNRWC p5 
Wdte Cycle. TiIii.e· .. 

52 !£=.ess Time. from Nibble Mode tNPA -. CAS Precharge : 
53 Nibble·Mode'CAS.Ptecharge . tNCP 15 

Time 
: 

NOtes; : _.:...:..' .... 
.. An Initilll pllpse(RAS=GAS=VIH) of 200~s is S. 

reS!!,!red after PQwer-up followedbfllIiy 
S RAS-only cycles before proper deVice 9. 
opention iSal:hi:eved; Iil c.llse. or using 
internlll refresh coun:t8t~ a miniM of 8 
CIS-before-RiS initialization cycles 
instead of 8 RiS ,eycles. are. required~ 

• AC charllctedstics asaumetT'"Sns 
I. VIH. (min) .and ViI! (max) Il:rer~fer~nce 10. 

levels for measuring timing'ofinput 11. 
sip.llls. Also., transition times ue 
meallured between VIR (mili) anClVIr. (aiax). 

.• Assumes that tRCD S 1:RCD. (max), tRAD ~ 
. tRAD(max) • If tRcn isgr8llterthan tBe 
maximum reeommendedva1ue shown in this 
table, tRAC will be iilcreas~a by the 12. 
ambut that tRCD exceedS thevalus·shown. 

. Refer to Fit.2 and 3. 13. 
Assumes that tRCD ~ tRCD (max). tRAD ~ 14. 
tiAD(max). If tASC ~ tAA-tCAC-tT' 15. 
access time is tCAC' 
If tRAD ~ tRAD(max) and tASC ~ 
tAA-tCAC-tT. Ilccess time is tAA' 16. 
Measured with a load equivll1ent to two 
TTL loads and 100 pF. 
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Max Min Max Min Max 
0 0 ns 

.: 
0 0 ns , 
15 20 ns 

22 25 30 'ns 
25 25. 2S ns 

10 '10 ns 

0' 0 ns 
25 25 ns 
0 0 ns 
0 0 ns 

50 50 60 ns . 

60 70 ~ 

115 130 ~ 

60 : 60 .. 70 .AS. 

. 15 15 ns 

tOFF and: tOEZ i.sspecified that output 
buffer change to high impedance sate. 
Operati~n within .the tRCD (max) limit 
insures' that tRAC (max) can be . met. 
tRCD (max) is specifie'd as a reference 
point only; if tRCD is greater than the 
specified tRCD(max)limit, access time 

7 
8 

13 

14 
14 

.: 

7,IG 

is c9i1trolled,.exclusive1y bytCAC or tAA. 
tRCD(min) = tRAIt (min) + 2tT + tASC (Dlin) 
Operati9i1within the .tRAD(max) limit 

insure. that tRAC(max) can be met. 
tRAD(max) is specitied as a reference point 
on~y; I~tRAD ~sgreater than the specified 
tRAD(max) limit, access time is controlled 
exclusiv.e1y by tCAC or .tAA. 
Either.tRRHor tRCHmust .be satisfed 
for a read cycle. . 
Assumes that twcs < tWCS(m!n) • 
Either tDZC or tDZO must be satisfied. 
twcs is specified as a reference point only. 
If twcs ~ tWCS(min) the data output pin will 
remain High-Z state through' entire cycle. 
tNPA is access time from the selection of a ' 
new column address (that is caused by chang
ing CAS From "L" to "K"). Therefore, if tNCP 
is short, tCAC is longer than tCAC(maxj. 



MB81C4257-85 
MB81C4257-10 
MB81C4257-12 

Fig. 2 - tRAC VB. tRCD 

160 

_140 
2 
~120 
« 
~'00 

80 

lOOns Version I 
85n. Version I 

-'--'--'-~. I I 
I I I 
I I I 
I' I I 

T I I I 
I , '" I d ! 1. 

20 40 60 80' 100120 
tRCD Insl 

:UNCTIONAL TRUTH TABLE 
Operation Mode Clock Input 

RAS CAS WE OE 
Standby H H X X 
Read Cycle L L H L 
Write Cycle 
(Early Write) L L L X 
Read-Modify-
Write Cycle L L H"'L L-+H 
RAS-only 
Refresh Cycle L H X X 
~-before-
RAS Refresh L L X X 
Cycle 
Hidden Refrest H"'L L X L 
Cycle . ". ". . " " X, H or L 
*; It is impossible in Nibble Mode 

Address 
Row Column - -

Valid Valid 

Valid Valid 

Valid Valid 

Valid -
- -
- -

Fig. 3 - tRAC VB. tRAD 

160 

_140 
2 
~120 
~ 100nsVersion 
.. 100 

I 
80 

.T 
20 

Input Data 
InPut Output 
- High-Z - Valid 

Valid Hilth-Z 

Valid Valid 

- High-Z 

- High-Z 

- Valid 

Refrest 

-
JJ* 
0* 
0* 

0 
0 

0 

Note 

tRCS2:tgCS min 

tWCS2:tWCS(min 

tCSR2:tCSR(min) 

Previous data 
is-kept • 
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~ 

A.-A. 

MB81C4257-85 
MB81C4257-10 
MB81C4257-12 

llead Cycle 

V'H-
___ ~~==========~=t~--~--------__ ~ J I I~i--~----------~.~ ______ ~ 

V'L-

V'H-
v .. -

V'H-
iton::P I I 

d "Hit or .'~If 

Read Cycle; 
The read cych.l.s e¥ecuted. by keepizJ.g both RA.S and CAS ItL" ~d keepins..J!E· "~" thro1,l8h';'; 
out the cycli. The row ancfcolUim addresses...!Ee latche~ wH:h RAS' and CA~ respec
tivdY . .-!h~.iq.~a outputs #mdn il'alid with CAS "L" .or OE "L", :I..e., if CAS goes,,:: .... '. 
"H"~OEi g~~~ .. ::!f', the <i!..ta becomes inval:j.dwith tOH. The access time is d~ter~e.d 
byRAS(tRAC). CAS(tCAC}, OE(tOEA) or CoIUlDll'address input (tAA) • IftRCDcm 'tQ CAS 
dday time)is'greater thaI). the specification, the access timeis.tCAC:If ~RAD is 
great.erthan ... the specification, theacces'S time istAA. And if BE is brought"L" . 
after tRAC.,tCAC. or tAA, whichever occ~s later, . the access tilDe is. tOEA. 



00 
(InpiJt~ 

MB81C4257-85 
MB81C4257-10 
MB81C4257-12 

Write Cycle (Early Write) 
(DE : "H" or "L" i ) 

00 v •• ----------------------------HIII~-Z-----------------------------------
(Output) v.. 0 i'H" or "L" 

Early-Write Cycle; 
The write cycle is executed by the same manner as read cycle except for the state of 
WE and DE pin. There are three types of write cycles, early-write, DE-write(delayed 
write), and read-modify-write cycles. During all write cycles, tRWL, tCWL and tRAL 
must be satisfied. 
In an early write cycle, tWCS is satisfied, data on DQ pins is latched on the 
falling edge of CAS and written into memory, and DE is a "don't care" signal. 
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• 
.0. 

FUJITSU 
.. n • 

~ V'H-
VIL-

~ 
V'H-
Vn.-

MB81C4257-85 
MB81C4257-10 
MB81C4257-12 

OE-write Cycle 

r------------------------It~----------------------~ 
~------~----------ltJM~~~------------~~~--~ 

D "H"or "L" 
E Invalid data' 

OE-Write Cycle; 
In the OE write cycle, tWCS is not satisfied~ the data on DQ pins is latched on the 
falling ~dge ofW and written into mell!ory, and at must be changed from "L" to "K" 
before WE goes tiL" with tOED+tDS. • 



11.111 
FUJITSU 

~lllIllg 

MB81C4257-85 
MB81C4257-10 
MB81C4257-12 

Read-Hodifr.WJ;ite Cycle· 

r-----------------------I.~nR~----------------P_----~ . --------------------lluw.-------------------

I .. M t... I laP 

D "Hit or "L" 

Read-Modify-t,o'rite Cycle; 
The read-modify-write cycle is executed by changing WE from "H" to "L" after the data 
appears on the DQ pins. In the read-modify-write cycle. OE must be changed from "L" to "H" 
after the meDlory access time. 
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00" 

(InpUt) 

MB81C4257-85 
MB81C4257-10 
MB81C4257-12 

Nibbl. Mode Read Cycle 

~---------------------t'd---------------------

c:::J "Hit or "L" . 

~ Valid data 

Nibble Read/Write Cycle; 
Nibble mode allows high speed serial read, write, or read-modify-write access of 2, 3, 
or 4 bits of data. The bits of data that may be accessed during nibble mode. are deter
mined by the 9 row and 9 column addresses. The 2 bits of addresses(RA9 and CA9) are 
used to select one of four nibble bits for initial access. After the first bits is 
accessed by normal mode, the remaining nibble bits c~ be accessed by toggling CAS "H" 
then "L". Toggling CAS causes RA9 and CA9 to be incremented internally while all other 
address. bits are held constant and makes the next nibble bit available for access. 
If more than four bits are accessed during nibble mode, the address sequence will 
begin to repeat. 
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00 
(Input) 

MB81C4257-85 
MB81C4257-10 
MB81C4257-12 

Nibble Mode Write Cycle 
(Oi; nH" or "L" ) 

1-----:-----_~_t .... --=--===~ 
1 ... =1 

I 

00 V .. -
(Output) Vat. ---------------'---'-HIGH-Z----,~----------



-FUJITSU --• 
MB81C4257-85 
M~81C4257-10 
MB81C4257-12 

, Nibbl~ HQda' Oi-Write Cycle 

o "H" or "L" 

Ii Invalid data 



RAs 

CAS 

DO 
(Input) 

VI. -
v,. -

VIH-

VIL-

MB81C4257-85 
MB81C4257-10 
MB81C4257-12 

Nibble Mode Read-HodifrWrite Cycle 

f----------laAl-----------! 

" ... ~ 

v,R_----oi 
V'L-

D' "H" or ilL" 

~ Invalid data 
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RAS-only Refresh Cycle 
~. Ol- "H" or ilL" 

I--------'IIC:-----:-----i 

1----:,,,_----1 
.t,,~c 

AooAesses,vl~- .:;~. <~"'~" , .' .r .. ' 
V,~-",,'_' __ .....;~ _-"''''''' ...... '-... , _____ ...,.._-:-_____ _ 

DC 
(OUTPUT) 

I 
VIH- --.;....--=--------------,I(i:-.:. ======:::::-: 
:~:==' ~~~ -Vo~';:= IIIGH.Z:-.;..;..--..;..-----

o "H" or tiL" 

Refresh; 
The refresh of DRAM is executed by no~l. read, write or read-modify write cycle, 
i.e., the.cells on the one row line are also refreshed by executing one of three 
cycles. 512 row address must be refreshed every B .• 2ms period. 
The HBB1C4257has three typ~s. of refresh modes, W-Only refresh, CAs-before-RlS 
refresh, and Hidde~ refresh. 

W-only Refresh; 
The RAS only refresh is executed by keeping W ."L" and CAs "H" through0J!!... the 
cycle •.. The row address to be refreshed is latched on the faling edge of RAS. 
During RAS-Only refresh, the DQ pins are kept in a high impedance state. 



MB81C4257-85 
MB81C4257-10 
MB81C4257-12 

eA$.bofor .. RAS' Refre.h .Cycle 

NOTE: Addre .. es, WE. OE· "H" or "l" 

~-----------IK--------------~t 
1---1 .... ·---------1 r--I .. ~ 

RAs VI.-~ , ,- U - , 
~L'1 '-----

IGrr~ 
00 V".- 10": 

(Output) VII .. -'---------""'1 
HIGH-Z:-----,---------------

EAS-before-RIS Refresh; 
The CAS-before-RIS refresh is executed by bring CAS "L" before RAS. By this timing 
combination, the MB81C4257 executes CAS-before-RAS refresh. The row address input 
is not necessazy because it is generated'internally. 
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Bidden Refresh 

~--_______ IK ______ ----__ ~ ____ ----_ 

m 

m 

A.-A.: 

00 
(Input) 

V,.-

Vn.-

V,.-
V,L-

V.H- , ' 

Hidden Refresh; 

\-----1 ... 

VALID DATA OUT '1<---;--,-__ - ___ --_......;,....-'''''''[ 

g~~' 
1-. ",if ~'. ';", .' 

CJ "H" or "L" 

The Hidden refresh is executed by keeping CAS "L" to next cycle, Le., the output 
data at previous cycle is kept during next CAS-before-RAS Refresh cycle. 



111.101 
FUJITSU 

1IIIImmii 
MB81C4257-85 
MB81C4257-10 
MB81C4257-12 

r 'CAS-before-iIS Refresh COUDter Test Cycl!_ 

WE 
(Read) 

V,.- ---....:...----~--.. r~~--::==::____! 
V'L_ ....:._,;.;.._....;... _':....._ ... _.,;... _. ___ ..J 

~:~: ~.-.. ::::~ .. -.. ,-:.-:::: ... -.-., :::.;.:.-:,-.: .... ~.-,.-.-.. : .. -,p.-*~-----

DO V,.-':"'. ::=:===::=~>-.q~~J~ (Input) V'L_ .. :"-· 

.' ',' .-.; ...... : .. 

00 vO·------HIGH-Z-----;....,.",;.(I »I.~lr_---HIGH Z 
(OUtpUt) VOL_ lloa' -

~ 
DE 

D nH" or "L" 
Fllld Valid data 

CAS-before-RAS Refresh Counter Test Cycle; 
A special timing sequence using CAS-beore-RAS refresh counter test cycle provides a 
convenient method to verify the functionali!Lof CAS-before-RAS refresh circuitry. 
After the CAS-before-RAS refresh cycle, if CAS makes a transtiion from "Htl to tiL" 
while RAS is held "L", read and write operation are enabled. This is shown in 
CAS-before-RAS refresh counter test cycle timing diagram. A memory cell address, 
consisting of a row address (9 bits) and a column address (9 bits) to be accessed are 
defined as follows. 

ROW ADDRESS -- Bits AO to A8 are defined by the on chip refresh counter. 
COLUMN ADDRESS -- All bits AO to A8 are defined by latching levels on AO to A8 at the 

second falling edge of CAS. 
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~ecammended CIS-before-iAS Refresh Counter Test Cycle; 
rne timing, shown in the CIS-before-iAS counter Test Cycle, is used with the following 
Jrocedures. 

1) .!!!f,tialiae the internal refresh address counter circuitry by using eight 
CAS-before-RAS refresh cycles. 

2) Throughout the test, use the s_ column' address.. . 
3) Write nOns to all 512 r~w addresses at the s_ column address by using normal e~ly 

write cycles. 
4) Read "0" Ifrittenill step 3) and check,. and simultaneous.ly write "1" to the same 

address by using internal refresh counter test read-write cycles. This step is 
repeated 512 times with the address generated by internal refresh 
address counter. 

S) Read and check data written in step 4). by using normal read cycle for all S12 
locations. 

6) CO!IIPlement the test pattern and repeat step 3), 4hand S). 



MB81C4257-85 
MB81C4,257-10 
MB81C4257-12 

PACKAGE DIMENSIONS 

20·LEAD PLASTIC DUAL·IN·LINE PACKAGE. 
ICASE No.: DIP-20P·M03) 

INDEX·1 I 
.283*.008' 

~;=;=;::::;:=r=::;=;=;:::;=r:::;:::;::::;=:;:::;=:r=;:=;:~' 17.
20r15

) 

1-____ .968+.008(24.59+0.20)1-____ -11 

.10012.54) I 
TYP 

.05011.271 
MAX 

-.012 -4.30 

C 1987 FUJITSU LIMITED D20011S.tC· 

.032:t12 

10.82:g.3) 

.018+.006 
-.002 

.197(5.00IMAX 

.125(3.18)MII'! 

.02010.51 )MIN 

.010::g:4 

(0.25:g:~: ) 

·Dimlnllonl In 
·inchl. (millimotln), 
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PACKAGE DIMENSIONS 

2O·LEAD CERAMIC DUAL-IN·LINE PACKAGE 
.ICASE No.:DJP·20C-A031 . 

C) FUJITSU LIMITI!D1'H D2oo121020. 

2·110 

.300*.010 

'"'-==~==:o(J'251 

.200(5.oaI~AX 

.0;0!:= 

(O.25;g:~gl 

Dlmtlnsionl I" 
inch .. (milllmlt ... 1 



.1.1 
FUJITSU - MB81C4257-85 

MB81C4257-10 
MB81C4257-12 

PACKAGE DIMENSIONS 

28-LEAD PLASTIC LEADED CHIP CARRIER ISOJ.26) 
ICASE No.: LCC·26P-M01) .140(3.55IMAX 

~ ....... ,.., ... 

....... _- -_ ......... 
.a7S1 17.1 SINOM 

C)FUJITSU LIMITED 107 C2lIoa3S-4C 

I 
.300C7.82INOM 

.332 • 

la.43i • 005 
0.131 

,025(0.54IMIN 

--I l-- .017'.004 
10.43'0.11 

Vlow"A" 

NOTE : Although this pack", hils 20 leads only. iu pin positioftl .re tM urnl n that of 26·1_ packqe. ?'!:~:'::'7~i~.t.rs) 
Foot.prlnt compatible with "SOJ·28", LCC-2SC-ACllI 
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FUJITSU 

.1111 
MB81C4257-85 
MB81C4257-10 
MB81C4257-12 

PACKAGE DIMENSIONS 

26-LEAD CERAMIC LEADED CHIP CARRIER 
ICASE No.: LCC.26C.A011 

2·172 

... PIN NO.1 

;,I" IN .. D.EX AREA -.. , 

I 
I 

. r==r-::!.010 II· .3~6L, 0 If.!~!Oo2SI 
J CU T,2S1 

.087C2.211 
REF 

•... ~.~.~'~ 
...... ~:J .. 6hl}{g}1 .050 •• 005 .,. 

11.27.0.131 1,1..:-.. ' ~"004~., . '.. 10.64'0.101. " . ' ' 
, .600I1S.24IREF' 

• .017"Qp4 . 
CO.43i:0.~OL ' 

~FUJITSU LIMITEO'nl" C2I1C1043C 

NOTE : Although this packep h.s 20 I ..... only, its pin positions.,. thi iom, .. that 01 26·_ poelcogo. 
Foot..,rint compotiblo with "SOJ·26:'. Lee·26P·ADl 

, ,035'.010 
" I0.89'0.2SI 
.OaSC2.161 

REF 
.14013.S51 

MAX 

Dimenlions in 
inch" Cmlllimeltrll 



MB8lC4257-85 
MB81C4257-10 
MB81C4257-12 

PACKAGE DIMENSIONS 

20-LEAD PLASTIC ZIGZAG·IN·LINE PACKAGE 
(CASE No.: ZIP·20P-M021 

II. 

1.009:~~g(25.63~~gl 

I 
.112~.008 
(2.85~0.201 

I _ .. L 0 .335 •• 010 

~.25) 
o-'NDEX 

?t .010 •• 002 
(0.25.0.05) 

~ 
.cisO( 1.27)TYP 

.0200.(104 
.'00(2.54)TYpl I - - (0.5000.10) .118(3.00)MIN 

I 

~ 
Dimensions in 

CI FUJITSU LIMITED '181 Z20002S·2C inches Imillimeters) 
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CMOS 1;,.048,576 BIT 
STATI\,; COLUMN 
DYNAMIC RAM 

CMOS 262,144 x 4 BIT Static Column Mode Dynamic RAM 
The Fujitsu MB81C4258 Is a fully decoded CMOS Dynamic RAM (DRAM) that contains 
1,048,576 memory cells accessible In 4-blt Increments. The MB81C4258 features a "static 
column" mode of operation whereby high-speed random access of up to 512-blts of data 
within the same row can be selected. The MB81C4258 DRAM Is Ideally suited for 
mainframes, buffers, hand-held computers, video Imaging equipment,. and other memory 
applications where very low power dissipation and high bandwidth are basic requirements of 
the design. Since the standby ourrent of the MB81C4258. Is only about one-fifth that of a 
conventional NMOS DRAM, the device can be used as a non-volatUe memory In equipment 
that uses batteries for primary and/or auxiliary power. 

The MB81C4258 Is fabricated using silicon gate CMOS and FuJitsu'S advanced triple-layer 
poly silicon process. This process, coupled with three-dimensional stacked capacitor 
memory cells, reduces the possibility of soft errors and extends the time Interval between 
memory refreshes. Clock timing requirements for the MB81C4258 are not critical and all 
Inputs are TTL compatible. 

PRODUCT LINE 1& FEATURES 

• 262,144 words x 4 bit organization 

• Silicon gate, CMOS, 3D-Stacked 
Capacitor Cell 

• All Input and output are TTL compatible 

• 512 refresh cycles every 8.2 ms 

• Early write or FE controlled write capability 

• AAs only, CAs-before-Ms, or Hidden 
Refresh 

• Static column Mode, Read-Modlfy-Wrlte 
capability 

• On chip substrate bias generator for high 
performance,: 

TSTG 

NOTE; Permanent device damage may occur If the above Absolute Maximum 
Ratings are exceeded. Functional operation should be restricted to the 
conditions as detailed In the operational sections of this data sheet. Exposure 
to absolute maximum rating conditions for extended periods may affect 
device reliability. 

Copyright @1988 FWITSU LIMITED 

MB81 C4258-85 
MB81 C4258-1 0 
MB81 C4258-12 

December 1988 
Edition 1.0 

DIP-20P-M03 

DIP-zoe-A03 

Lee-ZIP-MOl 

ZIP-ZOP-MOZ 

This device contain. circuitry to protect tho 

=~ag:n~~ec~~Teld:~ ~I I~at:; 
advised that normal precaution. be taken to 

~V:1m~~;~~I~:~0 ~1~"'9hhi~':ct!::: 
circuit. 
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MB81C4258-85 . 
MB81 04258 ... 1 0 
MB8l 042~8-12 

FIg.·1 ... MB8fC4258 DYNAMIC RAM-BLOCK DIAGRAM .... 

RAs----

AO 

A1 

A2 

M. 

A4 

AS 

AS 

A7 

AS 

001 to 
OQ4 



PIN ASSIGNMENTS AND DESCRIPTIONS 
18-Pln DIP: 28-Pln SOJ: 

(TOP VIEW) (TOP VIEW) 

DQl vaa DQl : 1 28 ~ 
vaa 

DQ2 DQ4 DQ2 2 26 DQ4 
WE : 3 Z4 ~ 

DQ3 
WE DQ3 RAi 4 23 CAs 

RAS CAs Ne. [ 6 22 P OE 

Ne. OE 

"0 "8 

"1 "7 "0 : 9 18 ~ "8 

"2 "8 "1 10 17 "7 
"2 : 11 18 ~ "8 

"3 "6 "3 12 15 "5 

Vee "4 Vee [ 13 14 P "4 

2D-Pln ZIP: 
(TOP VIEW) 

Vaa DQ2 'RAi "0 "2 Vee "5 "7 

RECOMMENDED OPERATING CONDITIONS 

Vee 4.5 5.0 
Supply Voltage 

Vaa 0 0 

Input High Voltage, All Inputs VIH 2.4 

Input Voltage, All Inputs VIL -2.0 

Input Low Voltage, OQ VN..D (Note) -1.0 

Note: Undershoots of up to -2.0 vo~a with a pulae width not exceeding 20 na are acceptable. 

MB81C4258-85 FUJITSU 
MB81 C4258-1 0 
MB81C4258-12 

5.5 
V 

0 

8.5 V 

0.8 V 

0.8 V 
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• 
FUJIT$U MB81C4258~85 

MB81 C4258-10 
MB81C4258-12 

FUNCTIONAL OPERAT10N 

ADDRESS INPUTS 

Eighteen Input bits are required to decode any four of 1 ,048,576 ceR ~ddresses. In the memory matrix. Since only nine address bits 
are available, the column and row Inputs are separately strobed by aAS and ~ as shown In Figure 1. First, nine row address bits 
are Input on pins AO-through-A8 and latched with the row address strobe (m) then, nine Column address bits are Input .and 
latched with the column address strobe (aAS). Both row and column addresse.s must be stable on or before the failing edge of·aAS, 
and m, respectively. The address latches are of the flow-through type; thus,· address Information appearing after tRAH (min) + IT 
Ii automatically treated as the column address. . 

WRITE ENABLE 

Th'eread or write mode Is deteiin1ned by the logic state of WE'. When ~ Is active low, a write cycle Is Initiated; when Wl.ls.Hlgh, 
a read cycleIll8electe.~,.:puri1ng.the read mode, Input data Is Ignored. 

DATA INPUT 

Input.dataIs Wrttt'en'lritci,memory In eltheref three basic ways-an earty write cycle, al1.t)E (delayed) write cycle, and a 
read-modlfy-wrlte cyole. The failing edge efWl or m, whichever Is later, serves as the Input data.latch strobe. In an early write 
cycle, the;.InPu(~~{OQl~QQ4).·18 strobed by aAS and the setuplhold times are referenced to aAS because ~ goes low before 
aAS.'ln a delayed:wrfte Or1l,read-n'lodlfy-Wrlte cycle, ~ goes low after~; thus,.InP!.It datals.st~Obed!ly Wl and I!Ilsetup/hold 
times are referenced, iothEl'\rJrlt,-enable 'Ignal. 

DATA OUTPUT 

The three-state buffers are TTl compatible With a fanout of two TTL loads. Polarity of the output data Is Identical to that of the 
Input; the output buffers remain In the hlgh-lrnpedance state :l!ntU the column address strobe goes low. When a rsad or 
read-modlfy-wrlte cycle Is executed~ valli:l outpUts' are obt81nad'under thefollowlngoondltlons: .' ,.: 

tRAC ' fromt~~ng'edge'of1liA§when tRCO' (max)'ls satlstled. 

teAci:',· , f~m t!lilf~i\l:lge~g8Pf .aAS.When'tRCt;> lagreater .than tRcO(max) , 

tAA : fromqol!!lrnn acldre$s Input when tRAD Is greater than tRAD (max). 

tOEA: 'from'the failing' edli,Fof ~ when ~ Is brought' low after tRAC, tCAC, or 1M. 
The data remains valid uritll 'elther aAS or N returns to a High logiC level. When an early write 18 executed, the output buffera 
remalri Ina hlgh:;lrripedanc8'8fa:te~lnIIthe entire cycle. 

STATIC COLUMN MOD.E OF OPERATION 

'the statiC column mode operation allows continuous read, write, cir read-modlfy-wrlte oycle within a row by applying new column 
address. In the static column mode,1IiA§ can be kept low throughoutstatJo column mode operation. The follOWing four cycles are 
a:Howed In the static column mode. ." . ' 
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DC CHARACTERISTICS 

Input Leakage Current (Any Input) 
II(L) 

Output Leakage Current IOQ(L) 

MB81 04258-85 
Operating Current 
(Average Power MB81 

1001 

Supply Current) (Note) 

MB81 04258-12 

Standby Current TTL Level 
(Power Supply 1002 
Current) CMOS'Level 

Refresh Current MB81 04258-85 

#1 (Average 
MB81C4258-10 10C3 

Power Supply (Note) 
Current) 

MB81C4258-12 

MB81 C4258-85 
10C4 Statio CollMT1n MB81C4258-10 (Note) 

Mode Current 

MB81 04258-12 

Refresh Current MB81 C4258-85 

#2 (Average 
MB81 04258-1 0 10C6 

Power Supply (Note) 
Current) 

o v S VIN S 5.5 V: 
4.5 V S VOO S 5.5 V: 
Vss = 0 V: All other pins not 
under test = OV 

o V S VOUT S 5.5 V: 
Data out disabled 

AAs & CAs cycUng: 

tRO = min 

RAS = CAS = VIH 

RAS = CAS ~ Voo -0.2 V 

CAs = VIH, RAS cycDng: 

tRO = min 

-- --RAS = CAS =VIL 

tso = min 

RAs cycling 

CAS-before-RAS: 
tRO = min 

-10 

-10 

MB81C4258-85 FUJITSU 
MB81 C4258-1 0 
MB81C4258-12 

10 

10 

65 

60 mA 

2.0 
mA 

. 1.0,~ 

60 

55 mA 

45 

30 

30 mA 

23 

55 mA 

45 

Note: 100 depends on the output load conditions and cycle rates: The specified values are obtained with the output open. 
Icc depends on the Input low voltage level VIL, VIl>-0.5V. 
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"FUJITSU MB81C4258-85 ___ ·~~B~~~~8:1~ 

111 AC CHARACTERISTICS 
. . . conditions unless otherwise noted.) • 

12 

12 
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AC CHARACTERISTICS 

37 Accesa Time from OE tOEA 22 

38 Output Buffer Turn off Dealy from tOEZ 25 

39 De to RAs Lead Time for Valid Data tOEL 10 

40 OE Hold Time Referenced to WE tOEH 0 

41 De to Data In Time tOED 25 

42 DIN to CAS Delay Time tozc 0 

43 DIN to Oe Delay Time 0 

44 50 

50 55 

51 120 

52 90 

53 30 

54 10 

55 15 

56 25 40 

57 83 

58 85 

59 We Inactive Time tWI 15 

60 
Write Set Up Time for Output 
Disable tws 0 

61 Write Hold Time for Output Disable tWH 0 

62 OE Hold Time Referenced to RAS tOEHR 20 

63 Oe Hold Time Referenced to CAS tOEHC 20 

25 

25 

10 

0 

25 

0 

0 

50 

55 

120 

90 

30 

10 

15 

25 40 

95 

100 

15 

0 

0 

20 

20 

MB81C4258-85 FUJIT.SU 
MB81C4258-10 
MB81 C4258-12 

30 n. 7 

25 ns 8 

na 

0 ns 13 

25 

0 14 

0 ns 14 

60 na 

65 ns 

145 ns 

110 n8 15 

35 n. 

10 ns 

15 ns 16 

30 50 n. 17. 18 

120 ns 

120 ns 

20 ns 

0 n8 19 

0 ns 19 

20 ns 20 

20 ns 20 
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FUJITSU' 

Note.: 

MBS1 C425S-S.5 
MB81C425S-10 
MBS1C425S~12 

1. An Initial pause (~=~VIH) of 2ooll.s II required 
after power-up followed by any 8 ~-onIy oyoles before 
proper devloe operation Is achieved. In oase of using 
Internal refresh oounter. 'a minimum of 8 ~be
fore-m Initialization' oyoles InBlead ~ 8 ~ oyoles'are 
required. 

2. AC characterlBllos assume tT = 5 nB 

3. VIH (min) and VL' (max) are referenoe· levele for 
measur1ng timing of Input signals. AlsO tr,"sltlon tlmas 
are measure.d bet_en VIH (min) .and VL (max). 

4; Assumes that tROD:!! tROD (max). tRAD :!! tRAD (max). If 
tROD' (or tRADI Is gi-eatar than the maximum. recom
mended value shown In this tabla. tRAO wlR be Inoreased 
by the amount that tROD '(or tRADI exoeeds thiI value 
ahown. Refer to Figs, 2 and 3. 

5. Assumes that writ. oyola only. 

'.8. If tRAD ~ tRAD (max) •. acojlsUlme Is tM. 

7. Measured with a load equivalent to two TTL loads and 
100pF. 

8. . tOFF and tOEZ are spjjolfled that output buffer ohange to 
high imPedanee Blate.' . 

9., ,Operation ¥J!thln. t~ tROD (max) limit Insur .. that tRAO 
(max) oan be met. tROD (max) Is specified a& a 

. referanee POint only; If tACo Is greater than the specified 
tRcD (maX) limit. aoce •• time Is co 

ntrolled exoluslv.IyJ:.ytOAO or lAA. 

10. tRoD (min) = tRAM (rnln)+ 2tT + lAso (Inln) 

11. Operation within the· :tRAp (mali) RmIt Ins~s that tRAO 
(max) oanb.inet. tfv.o (max) Is sp.eolfled as a 
referenoe point llnly; If tRAD Is greater than the speolfled 
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tRAO (max) Umlt. aooe •. s time 1& oontroned exclusively by 
tOAO or lAA. . , 

12. . Either tRRH or .tRCH must.be satisfied for a read oyole. 

13; Assumes that t"'lS:!! tws (min) 

14. Either tozc or tDzo must be satisfied. 

'15. Assumes that tLWAD ~ tLWAO (max). If tLWAD Is greater 
than the maximum recommended value shown In this 
table. tALw will be Increased ·by the amount that tLWAD 
IIxceeds the value 1IhQwn. 

16. tAHR Is ~lfIed to latoh column address by the rllIlnCl 
edele of"RAS. . . . . 

17. Operation within the tLWAD (max) Umlt Insures that tALW 
(maxi oanbe met. tLWAD (max) Is spaolfled .as a 
refereneepolnt only; If tLWAD Is greater than the 
SpeolfledtLWAD (maxi Rmlt. thenllooess' time 'Is. 
oontroUed by tM. 

18. tLWAD (mini = tOAH. (rnlnl+ tJ:(tT - 5 nsl. 

19. tws and tWH ara speolfled .. a referenee point only. If 
tws ~ tws (mini and twH~ tWHlrnIn)., the data output 
plnwlUremain Hlgh-Z state through e!)tlre oyole. 

20. Either tOEHR or toeHO Is satisfied. 

21. Assume& that ~before,..~ rafre&h~~before m refre.., oounter te&t, oycle only. . 



Fig. 2 - tRAC va. tRCD 

t MC(n8) 160 tMC(n.) 160 

140 140 

120 120 

100 100 
85n8 Version 

80 80 

T I • 20 40 100 120 

tROe(ns) 

FUNCTIONAL TRUTH TABLE 

MB81C4258-85 FUJITSU 
MB81C4258-10 
MB81C4258-12 

Fig. 3 - tRAC va. tRAD 

,_v/ 
100ns Version 

:;. : 
85n. Version 
--r 

I I I 

t 
I 
I 

I II I • 20 40 60 80 100 120 
tRAD(na) 

_ilU.<~ •..•. ·.·~iH······· .• ···· ••. ~.··,..··~II·lw;~iul~ .• ~.:.ffl.~~ __ •••• Hi 
Standby H H X X Hlgh-Z 

Read Cycle L L H L Valid Valid Vand 0 t ROS~ t Ros(mln) 
t ROH~ t ROH(mln) 

L L L X Valid Valid VaNd *1 0 tws ~ tws (min) 
(Early Write) Hlgh-Z 

.... .. , ...... 
Cycle 

. .... L L H-+L L-+H Valid Valid Valid VaHd 0 

Static Column Mode L L H L *2 Valid Valid X 
t ROH~ ! :~::~:~: Read Cycle Valid 

Static Column Mode L L L H *2 Valid Valid X Write Cycle Valid Hlgh-Z 

Static Column Mode L L H-+L IL-+H 
*2 Valid Valid Valid X Read-Modlfy-Wrlte Cycle Valid 

Static Column Mode L L LlH LlH *2 Valid Valid Hlgh-Z X Mixed Cycle Valid or Valid 

RAS-only L H X X Valid Hlgh-Z 0 Refresh Cycle 

CAS-before-RAS L L X X Hlgh-Z 0 Refresh Cycle 

Hidden Refre8h H-+L L X L Valid 0 PrevlOU8 data Is 
Cycle kept 

Notes: 
X : "H" or "L" 
*1: If tws < tws (min) and twH < twH (min), the data output become Invalid. 
* 2: After first cycle, row address Is not necessary. 
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III 

FUJITSU 

RAs' 

CAs' 

WE' 

DO 
(Output) 

DO 
(Input) 

OE 

M881 C4258-85 
M881C4258-10 
MB81C4258-12 

Fig, 4 - READ CYCLE 

tRC 

VIH-
tRAS 

VIL-

tCSH 

tRSH 

VIH-

. *1; If tRAD?; tRA!'! (max), access time Is tCAc.ortAAwhlchei/er occur later. 

DESCRIPTION 

'x ~". "H" or'L" •"<"~ • 
.,::;:'=?i::: . < 

To Implement a read operatIon, a valid address Is latohed lit by the m and: ~ address strobes and, with WE set to a High 
level and (5E set to a Low level, the output Is valid once the memory access 'time has elapsed. The access time Is 
determilled by 'RiiSltRAC), m (tCAC), OE, (tOEAI or column addresses (tAA) ,4"der the folklwlng conditions; 

• If tRCO. > tRCO (max), access time = tCAC. 
• If tRAD > tRAO (max), access,tlme =tAA. . '...... 
• If OE Is brought Low after tRAc, tCAC, or fAA (which ever occurs later), access time = tOEA. 

However, If either c::AS or OE goes High, the output returns to a high-Impedance state after tOH Is satisfied. 
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DQ 
(Input) 

VIH-
VIL-

VIH
VIL-

DQ VOH
(Output) VOI.-

Fig. 5 - EARLY WRITE CYCLE (OE .. "H" or "L") 

MB81C4258-85 FUJITSU 
MB81 C4258-1 0 
MB81C4258-12 

~----------------------tRe--------------------~~ 

_______ ~L~------------------tAAS-----------------~U~----~~ 

~----------- tesH -------~~ 

*1 
----------------------------HIGH-Z~----------------------------

*1: If tws!!; tws (min) and twH!!; twH (min). DQ (Output) pln Is hlgh-Z. l1li "H" or "L" 

DESCRIPTION 

A write cycle Is similar to a read cycle except WE Is set to a Low state and Oe 18 a • H' or • L' signal. A write cycle can be 
Implemented In either of three ways-early write. OE write (delayed write). or read-modlfy-wrlte. DurIng aD write cycles. 
timing parameters tRWL. tCWL and tRAL must be satlsJ!ed. In the early write cycle shown above twes satisfied. data on the 
DQ pins Is latched with the faDing edge of CAs and wrlttan Into memorY. 



• 
FUJITSU,Ma81C4258~85 ' 

'M981C4258~10 
MB81C4258 .... 12 

AAS 

CAS 

WE 

DQ 
(Input) 

DQ 
(Output) 

OE 

Fig. 6 - READ-MODIFY-WRITE-CYCLE 

~------------~----------tRWC----------------------~~ 

V~--~~~~------------~ 
VIL--

VIH-

VIL-

VIH_ 

VIL_ 

VIH
VIL-

VOH
VOL _ ----.;...-HIIGH-Z--";"';--(J 

VIH

VIL"': 

DESCRIPTION.~H" or "L" 

Theread-modlfy-Wrltri cycle 1s"eiteoutedbY ohanglng W~fromHlgh to Low after the data appears ontlieOQ pins. In the 
reatl~modlfy-wrlte cyole,~E. must be changed from 'LoW to High after the' tnemory ao0888 time. ", 



RAS 

CAS 

WE 

DQ 
(Input) 

DQ 
(Output) 

OE 

VIH

VIL-

Fig. 7 - STATIC COLUMN MODE READ CYCLE 

MB81C4258-85 FUJITSU 
MB81C4258-10 
MB81C4258-12 

~----------------------tRC--------------------~ 
------~.-------------------~--mAs--------------------~I~--~l 

VIH- --"":t~~---:D. 

VIL-

VIH

VIL-

VIH

VIL-

VOH

VOL-

VIH

VIL-

DESCRIPTION 
• "H"or"L" 

In a static column mode read cycle. the access time Is tRAc from the failing edge ofMs or tv. from the. column address 

Input or tOEA from the 'aiUng edge of CE. The data remains valid for a ttme tAOH after the column address Is ohanged. 
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• 
FUJITSU 

I 
MB8t C4258.;.;85 
.MB81C4258"":10 
MB81C4258-12 

Fig. 8 - STATIC COLUMN MODE WRITE CYCLE (OE ="H " or "L") 

~ _______________________ tRC __________________ ~ ____ ~ 

VIH -

VIL -

~--------~-----t~--------~~--~~~~ 

WE 

DQ 
(Input) 

VIH ..... 

v .. -

VIH _ --...;.-...;._ 

vi"':"" 

Vi~-:. 
VI~-

DQ VOIi _ ·1 
(Output) ',voa.. - ---""!, HIGH-Z ~-.;......;.~l ..... -..... ---!( 

, fozo 

.. ··to~~ 
VII:! _ --~------.. !'.ft------""""'~-4I~----~ 

OE VIL-

·11!!,tlN~~~~S (~In) and twH ~tWH (min). DQ (Output) pin 18 hlgh-Z. 

DESCRIPTION 

tOFF 

• "H"or"L" 

In a static ~olun'1n mode write cycle. the data Is written Into the cell triggered by the later failing edge of CAS or WE .. If both 
tws'·ar'td ·tWH· .... grlilltilrthan:.1llelr minimum' limits. the data output pin la kept high Impedance etate through the statio 
colum~' mode .Wrlte,~!cle.':CThe·OE must be high before the data are'applledto DQ pins •. 
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VIH
VIL-

MB81 04258-85 FUJITSU 
MB81 04258-1 0 
MB81 04258-12 

Fig. 9 - STATIC COLUMN MODE READ-MODIFY-WRITE CYCLE 

~-----------------------tRe----------------------~ 
~---------------------tRAS------------------~~ ~--~L 

~--------------tRSH----------------~:~ 
~------------------ teAS --------------;-;-... 

VIH--~!""""----!h. 1' .... --

VIL-

A toA VIH-
o 8 VIL - ''''':III:IITI'-~ 

WE 

DO 
(Input) 

VIH 

VIL-

VIH_ 

VIL-

DO VOH-
(Output) VOL ----t--t--~L)I!1.iL..;P---t-fI--_iI 

OE 

'1; If tLWAO (min) ;l! tLWAO;l! tLwAD (max). tALW = tse (min) + tAA (max). 

DESCRIPTION 

• "H"ar"L" 

~ ValidOala 

In the static column mode read-modlfy-wrlte oycle. We goes low after tAWD from the oolumn address Inputs and tewo from 
the fallng edge of CAS. The data and column address Inputs are strobed and latched by the failing edge of We. The OE 
must be high before the data are applied to DO pins. 
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FUJITSU 'MB81 C4258-85 
MB81C4258-10 
MB81C4258-12 

Fig. 10 - STATIC COLUMN MODE MIXED CYCLE *1 

~~----------~~----~-tRC--------~--------------~ 

VIH ____ ~lrt------------------- tRAS ------------------......,ju."--~ 

WE 

DQ 
(Input)' 

VIL '7"" 

Viii..".;.;' 

VIL-

DQ VOH-
(Output) VOL, -::-

VIH _ ,-----------i, 
OE VIL-

WRITE CYCLE READ CYCLE READ-MODIFY-WRITE CYCLE 

"1; Thlsls an example of static column mode mixed cycle. 11111 "H" or "L" 
"2; If tLWAOJS s,atlsfled Its minImax value, tALW = tsc (min) + tAA (max) 

~ YalidData DESCRIPTION 
In the statio column mode, read, write, and read-modlfy-wrlte cycles can be mixed In any order. 
In the 'next r'Altcycle of static column mode write cycle or read-modlfy-wrlte cycle, the access time Is determined by the 
followIng conditions. , 
l,.tALWfrqm the' failing edge of WE or'CAS at previous write cycle. 

2. tAA from the columnadclreils Inputs. 

3. tWJ:'!, f,~om the rising edge ~f WE at the read cycle. 
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"4. tCAC from the faJllngedge of cAs 
5. tOEA frOm the failing edge of OE 



liAr 
V1H-

VIL -

Ao to As VIH-
V 1L -

~ VIH-

VII. -

DO VOH -
(Output) VOL -

DESCRIPTION 

Fig. 11 - RAS-ONLV REFRESH (WE = OE = "H" or "L") 

MB81 C4258-85 
MB81C4258-10 FUJITSU 
MB81 C4258-12 

~-----------------tRC------------------~ 

--------HIi-...;...------HIGH-Z----------

1::::1 "H" or "L" 

Refresh of RAM memory cells Is accomplished by performing a read. a write, or a read-modlfy-wrltecycle at each of·512 
row addres ... every 8.2-mlIU.econd8. Three refresh modes are available: liAr-only refre.h, ~-befor8-~ refresh. and 
hidden refresh. 

l!iA!-only refresh Is performed by keeping l!iA! Low and ~ High throughout the oycle: the row address to be refreshed Is 
latched on the failing edge of Jti;!. During Jti;!-only refresh, DO pin. are kept In a high-impedance state. 

DO VOH -
(Output) VOL -

DESCRIPTION 

Fig. 12 - CAS-BEFORE-RAS REFRESH (AD to A9 • WE. c5E = "H"or "L") 

~-------------tRC--------------~ tRP 
r---------~~----tAAS----~_t=======~ 

::::::::~~~------------HIGH-Z------------

~-before-~ refresh Is an on-chip refresh capability that eliminates the need for external refresh addre •• es. If m Is 
held Low for the specified setup time (tCSR) before Jti;! goes Low. the on-chip refrelih control clock generators and refresh 
address counter are enabled. An Intamal refresh operation automatically occurs and the refre.h address counter ts 
Internally Incremented In preparation for thenaxt ~-before-l!iA! refresh operation. 
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FUJITSU 

~ 

~ 

MB81C4258-85 
MB81C4258-10 
MB81C4258-12 

VIH-
VIL .. -

VIH -
VIL-

Ao to As 
V1H -
·ML "-

WE: 
Vlli-
VIL-· 

DQ VIH·~·· 
(Input) VII--

DQ VOH """ 
(Output) VOL -

OE V1H -
VIL-

DESCRIPTION 

Fig. 13 - HIDDEN REFRESH CYCLE 

tCHR 

• "H"or"L" 

A lII~den ~e~;~h cYC;Ie may be p,erformedwhle maintaining the latest valid da.tll at tt. output by extending the active tme of 
~·anc:!Pycllnq m. Ti1er8tresl1 row address Is provide.!! ,by the oncchlp r8freshllcldress counter. This eliminates the need· 
for' theextemal row address that Is required b,Y,DAAMs that do'}ot:hava ~-b,!I(,?,"e~m refresh cllPabUlty. 
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RA§' V1H-

VIL 

CA! VIH -
V 1L -

MB81C4258-85 FUJITSU 
MB81C4258-10 
MB81C4258-12 

Fig. 14 - CAS-BEFORE-RAS REFRESH COUNTER TEST CYCLE 

AO to AS V 1H -
V 1L -

WE VIH-

(Read) V 1L -

DO V 1H -
(Input) V 1L -

DO VOH-
(Output) VOL -

Oe V 1H -
V 1L -

11:1 "H" or "L" 

~ ValidOata 

DESCRIPTION 

A special timing sequence using the ~-before-J!iAS refresh counter test cycle provides a convenient method to verify the 
functionality of ~-before-1!iA§ refresh circuitry. If. after a ~-before-J!iAS refresh cycle. ~ makes a transition from 
High to Low while J!iAS Is held Low. read and write operations are enabled as shown above. Rowand column addresses are 
defined as follows: 

Row Address: Bits AO through AS are defined by the on-chip refresh counter. 
Column Address: Bits AO through AS are defined by latching levels on AO-AS at the second falling edge of~. 

The ~-before-1!iA§ Counter Teat Cycle Is designed for use with the following procedures: 

1) Initialize the Internal refresh address counter by using eight CAS-before-RAs refresh cycles. 
2) Use the same column address throughout the test. 
3) Write zeroes (Os) to all 512 row addresses at the same column address by using normal early write cycles. 
4) Read zeroes written In procedure 3 and check; simultaneously write ones (1.) to the same addresses by using 

Internal refresh counter test read-write cycle.. Repeat this procedure 5.2 times with addresses generated by 
the Internal refresh address counter. 

5) Read and check data written In procedure 4 by using normal read cycle for all 512 memory locations. 
8) Complement test pattern and repeat procedures 3, 4, and 5. 



FUJITSU MB81C425s-.85 
MB81C4258-.10 
MB81C425S"':12 

PACKAGE DIMENSIONS 
(Suffix : ':'P) 
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20-LEAD PLASTIC DUAL IN-LINE PACKAGE 

(CASE No.: DIP-20P-M03) 



PACKAGE DIMENSIONS (Continued) 

(Suffix : -C) 

20-LEAD CERAMIC DUAL IN-LINE PACKAGE 
(CASE No.: DIP-20C-A03) 

MB81 C4258-85 FUJITSU 
MB81C4258-10 •••• 
MB81C4258-12 
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· FUJITSU MB81 C42Sa..:.S5 
MB81C425:8:..:10 
'MB8tC4258~12 

PACKAGE DIMENSIONS (Continued) 

(Suffix : -PJ) 

26-.:LEAD PLA~iIC "LEADED CHIP CARRI~~(SOJ-26) 
". (CASE No.: . LcC-26P-M01) 

'. 



PACKAGE DIMENSIONS (Continued) 

(Suffix : -PSZ) 

20-LEAD PLASTIC ZIG-ZAG IN-LINE PACKAGE 
(CASE No.: ZIP-20P-M02) 

MB81C4258-85 FUJITSU 
MB81C4258-10 
MB81C4258-12 
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CMOS 1~048~576 BIT 
SERIAL ACCESS 

DYNAMIC RAM 

CHOS 262.144 X 4 BIT Serial Access DYNAHIC UK 

The Fujitsu MB81C4259 is a fully decoded CMOS Dynamic RAM 
(DRAM) that contains 1,048,576 memory cells accessible in 
4-bit increments. The MB81C4259 features a serial access 
mode of operation whereby the user can serially access up t 
102~ bits of data at very high speed. The MB8lC4259 DRAM is 
ideally suited for mainframes, buffers, hand-held com
puters, video imaging equipment, and other memory applica
tions where very low power dissipation and high bandwidth 
are basic requirements of the design. Since the standby 
current of the MB81C4259 is only about one-fifth that of a 
conventional NMOS DRAM, the device can be used as a non
volatile memory in equipment that uses batteries for pri
mary and/or auxiliary power. 

The'MB81C4259 is fabricated using silicon gate CMOS and 
Fujitsu's advanced triple-layer polysilicon process. This 
process, coupled with three-dimensiOnal stacked capacitor 
memory cells, reduces the possibility of soft errors and 
extends the time interval between memory refreshes. Clock 
timing requirements for the MB8lC4259 are not critical 
and all inputs are TTL compartible. 

PRODUC'l' LINE & FEATURES 
Parall8tar MB81 q2 9- M I q2 9-12 

ow ccess lie 85ns I18X. a ns lIax. ns lIax. 
an all c e T lie Ons • n. IOns .In. Ions II n. 
a ulln ress T lie Ons lIax. ns lIax. ns .ax. 
a Ulln ccess lie ns .ax ns lIax. ns .ax. 

Ser a Access a e C e .. ns II n • Ons • n. Ons • n. 
ow ower USSI at on 
• pera ng curren 35811A .. ax. 33011A lIax. 27511A "ax • 
• Standb current .W .. ax. eve ..ax. CMOS eve 

• On-chip latches for both a4dress and data 
• TTL compatible inputs and outputs 
• Three-dimensional stacked capacitor memory cells 
• 512 refr's~ycles eV!!I 8.2ms 
• RAS-only, CAS-before-RAS~or Hidden refresh 
• Both early and delayed (OE) write 

ABSOLUTE MAXIMUM RATINS (See NOTE) 
Rlting Symbol Value Unit 

,Voltage on Anv Pin Relative to Vss VIN.VOUT -I to +7 V 

Voluge on Vec Reletlve to Vss Vec -1 ,to +7 V 

Ceramic -55 to +150 ·c Storage Temp .... tu ... 
'1 Plostic 

TSTG -55 to +125 

Power Dissipltion Po 1.0 W 

Shan Circuil OutPut Currlnt - 50 mA 

NOTE: Permanent device damage may ~r if ABSOLUTE MAXIMUM 
RATI NGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the, operational' sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 

MB81C4259-85 
MB81C4259-10 
MB81C4259-12 

TS026-C886 
June 1988 

DIP-20P-M03 

DIP-20C-A03 

LCC-26P-M01 

LCC-26C-AOl 

ZIP-20P-M02 

This ""'"=' conuins clrcuitrv to /l<0tICt the 
Inputs 19IIinltdlmlOl due to hlghmtic ..,It
_ or alectric lieldL However. it is oeM .... 
thlt narmol precautions be tlken to .... id 
_"Cltion of Inv' ..,Iugo hightr thon mix;' 
mUm ... ted ..,1_ 10 this high Im",donce 
circuit. 
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,\1 

XI. 

~ 

M 

AS 

·At 

,\7 

At 

MB81C4259-85 
MB81C.4259-10 
MB81C4259-12 

m-~.r::71 
C!Ai--..... -I 

~ .. 
Butf .... 

• ...... 
CHad., 

Pu_t.r 

InpUt Capacitance, AO to A8 

InpUt 
.... , '.' . 

C.~~~citan~a, m, m, Wi,O! 

Input/OutpUt Ca~c.it'ance, 
. ;.f", 

(DQ1-DQ4) 
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CDQ " 6 pF 



-FUJITSU - MB81C4259-85 
MB81C4259-10 
MB81C4259-12 

PIN ASSIGNMENTS AND DESCRIPTIONS 

DQl 
!1g2 
WE 
lAs 
Ne 
AO 
Al 

2o-Pin DIP: 
(TOP WIW) 

VSS 
DQ4 
~ 
CAS 
Oi 
A8 
A7 
A6 
AS 

26-PiA SOJ': 
(TOP VIEW) 

2o-Pin ZIP: 
(TOP VIEW} 

'A2 
A3 
vee ~.::..._....:::.r A4 

DeaipatoJ: 

DQl - DQ2 
DQ3 - DQ4 

WE 
iii 

NC 
AO -A3 
A4 - A8 

vee 
Oi 

CAS 
vss 

When WE is Low, DQ1-DQ4 serve a. data inputs; when 
WE is High, these pins provide output data. 
When active Low, the write mode is enabled, when 
High, the read mode is enabled. 
Row &cldress strobe. 
No connection. 

,. Address inputs. 

+5 volt power supply. 
When active Low, enable. output pins DQ1-DQ4 
Column address strobe. 
Circui t ground. 

RECOMMENDED OPERATING CONDITIONS 
Referenced to VSS) 

Parameter Symbol Min Typ Max Unit Operating 
" Temperature 

Supply Volate vec 4.5 s.o 5.S V VSS 0 0 0 
~nvut Hi.:h Volta.:e all invuts VIH 2.4 6.S V OOC to +70oC 
Invut Low Volta.:e all invuts VIL -2.0 0~8 V 
Invut Low Volta.:e DQ VILD* -1.0 - 0.8 V 

* The device will withstand undershoots to the -2.0 level with a maximum 
pulse width of 20 ns at the -l.S V level. 
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FUJITSU -
FUNCTIONAl OPERATION 
Address· lDpats; 

Eighteen binary input address bits are required to select any 4 of 262.144 cell 
locationa within the MB81C42S9. Nine row address bits arulaced oJ!.to the input 
pins(AO to A8) and latched with the Row Address Strobe(RAS) Signal. Nine column 
address bits are then placed onto the input pins and latched with the Column Address 
St:robe(~) •. A1U~ and column addresses must be stable on or before the falling 
edge ofRAS and 'CAS , . respectively. Since the address latch is f1~ throqh latch, 

"adcl,ress ~ormati'Orl: at SJ1dresspins are automatically latched as column address after 
tRAH(lIin)+tT. If .tHAD ~ tHAD(~) access .till8 is tCAC or tM whichever occur later. 

Write Enable: 

The read or write mode is determined by the WE input. If WEzhigh, a read cycle is 
selected. If WE.l~, a write mode.!S selected •. Data input is ignored during read madia. ' ,."," 

Data Ittp!t: 

Data ar.<~i;ttentotheMB81C42S9 dW:ing...! wria(eatrly write or Oi write) or read
modify-ln'!te J~.!JC:le • The falling edge of WE· or . CAS, whichever is later, is a strobe 
for the inpU:tdata latch. In 'an 'Sar1y write c)'c!!.a, data on DQ ens are strobed by CAS, 
and the .etup and hold times are referenced to CAS 'due to the WE is set low before 
Cli. In • delayed write or read-write cycle, Wi is set low after m. Thus data on DQ 
pins are •. trobed by Wi, and set-up and hold tiin. are referenced to Wi. 
As MB81C42S9 bas I/O COllllOll pins, .• 0 in case of delayed write and read-modify-write, 
input/output data should be controlled by Oi. , " 

Data Oug!ut: 

The output buffers are three ... tate. TrL-compatible wi.th a fan-out of two standard TrL 
loads .• Data~are the s41118 polarityas,Data.In. The .outputs are in hiahimpedance 
st.te"uzitilCASgcies low. In a read or read-write cycle, the outtmts become valid 
after;' , 

1) tRACfrom the falling edge of HAS when tRCD(III&X) is satisfied 
2) tCAC from the falling edge of CAS wil:e~,tRCD' is greatel': than tRCDGm4x) 
3) tAA from column address input when tHAD ill greater than tHAD(max). 
4) tOU from the falling edge of Oi.wheJ!. Oi. is,broqht nL~ after tRAC, tCAC, or 
'""t~;.> . _ _ ". .'. 
Tl/.e',data" remeinsvaliduntil either CASar DE 'returns to "H". In an early write cycle, 
the output buffers are in high impedance state during the entire cycle. 
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MB81C4259-85 
MB81C4259-10 
MB81C4259-12 

FUNCTIONAL OPERATION 

Serial Access Ifocle of Operation: 

In the serial access mode of operation, the user can serially access (2 - 512) x 4 
bits of data and perform high-speed read,write, or read-modify-write operations. 
During the serial access mode, the bits of data that maybe accessed are determined 
by nine bits of row addresses •. For initial access, address bits CAO to CA8 are used 
to select one of 512 serial access bits. After the first bit are accessed by this 
method, all remaining bits are accessed by simply toggling the column address 
str.obe (CIS) frOtll High to Low. Each High-to-Low transition of CIS internally incre
ments CAO to CA8 and provides access to. the next serial aC.cess bit. If more than 
512 bits are accessed during the sarail access mode, the address sequence shown in 
table 1 will repeat. 

Table 1 - SERIAL ACCESS MODE ADDRESS SEQUENCE 

Sequence Serial Access Row Add. Col. Add. Remarks Bit (RA8-RAO) (CA8-CAQ) 

RAS/CAS (Normal mode) 1 101010101 000000000 Input address 

Toggle CIS (Serial 2 101010101 000000001 Internally generatee 
Access mode address 

Toggle CIS (Serial 3 101010101 000000010 Internally generatee 
Access mode address . . . . . 

• • . . . 
Toggle CAS (Serial 511 101010101 111111110 Internally generated 

Access mode address 

Toggle CAS (Serial 512 101010101 111111111 Internally generatee 
Access mode address 

Toggle CAS (Serial 1 101010101 000000000 Sequence repeats Access mode' 
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-FUJITSU ... MB81C4259-85 
MB81C4259-10 
MB81C4259-12 

DC CHARACTERISTICS 

Output high voltageCIoB -SmA) 

Output low vol tqe(IqL=4 . 2mA) 

ICC1 

ICC2 

ICC3 

ICC4 

ICCS 

II(L) -10' 

VOK 2.4 

VOL 0.4 

*:ICC dePencl8 OIl the output lo.d. coDditions, input levels, and c;yele rata,. 
The. specified viduas are .obtained with the outPllt open. 
ICC also depends in input low voltage level, VILD, VI~-O.SV. 
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mA 

mA 

mA 

mA 

mA 

lIA 

lIA 

V 

V. 



MB81C4259-85 
MB81C4259-10 
MB81C4259-12 

AC CHARACTERISTICS 
At rec_nd.edoperating conditions unless otherwise noted.) Notes 1 2 3 
No. Par ... ter Symbo MB81C42S9-8S MB81C42S9-10 MB81C42S9-12 

!fin Max Min Max Min Max 
1 Time Between Refresh tREF 8.2 8.2 8.2 
2 RandOIII Read Write Cvele Time tRC 160 180 210 
3 Read-Modify-Write Cycle Time tRWC 220 240 275 
4 Access Time from. RAS tRAC 85 100 120 
5 Access Time from CAS tCAC 25 30 35 
6 Access Time from Column tM 50 50 60 

Address 
7 OutP11t Hold Time tOH 7 7 7 
8 Output Buffer Turn On Delay tON 5 5 5 

Time 
9 Output Buffer Turn off Delay tOW 2S 25 25 

Time 
10 Transition Time tT 3 50 3 50 3 50 
11 RAS Precharge Tima tRP 65 70 80 
12 I(ASPulse Width tRAS 85 10000 lOG 10000 120 10000 
13 W Hold Tima tRSH 25 30 35 
14 ;ASto .RAS Precharge Time tCRP 0 0 0 
15 lAS to CAS Delay Time tRCD 22 60 25 70 25 ,35 
16 ::AS Pulse W:l:dth tCAS 25 30 35 
17 CAS Hold Time tCSH 85 100 120 
18 CASPrecharge Time(Normal) tCPN 1S 15 15 
19 Row Address Set \h) Time tASR 0 0 0 
20 Row Address Hold Time tRAH 12 15 15 
21 Column Address Set Up Time eASC 0 0 0 
22 Column Address Hold. Time tCAK 15 15 20 
23 RAS to Column Address Delay tRAD 17 35 20 50 20 60 

Time 
24 Column Address to RAS Lead tRAL 45 50 60 

Time 
2S Read Command Set Up.Tima tRCS 0 0 0 
26 Read Command Hold Time tRRH 0 0 0 

RefereDced to iAS-
27 Read Command Hold Tima tRCH 0 0 0 

Referenced to CAS 
28 Write Command Set U1I Time tWCS 0 0 0 
29 Write Command Hold Time tWCH 15 15 20 
30 WE Pulse Width tWP 15 15 20 
31 Write Command to RAS Lead tRWL 25 2S 30 

Time 
32 Write Command to CAS Lead tCWL 20 20 2S 

Time 
33 DIN set Up Tima tDS 0 0 0 
34 DIN Hold Time tDH 15 15 20 
35 HIS precharge Time to CAS tRPC 0 0 0 

Active Tillie. 

Unit Note 

IDS 

us 
ns 
us 4 7 
us 5 7 
us 6,7 

ns 
us 

us 8 

ns 
us 
us 
.us 
us 
ns- 9 10 

.us 
us 
ns 17 
ns 
DS 
DS 
us 
us 11 

us 

us 
us 12 

us 12 

DS 15 
ns 
DS 
DS 

us , 

DS 
us 
us 

2-205 



-FUJITSU 

.an 
MB81C4259-85 
MB81C4259-10 
MB81C4259-12 

AC CHARACTERISTICS - Continued -
(At Rcic_nded operating conditions unless otherwise noted) Note 1 2 3 

No. Par_tar . Symbo 
. :. 

36 CD .set.J!i.TilIIa fOr CU-
b!tfore~RAS Ref.re.h 

tCSR 

37 £!! Hold Tilile;for CD-before teHR 
RASRefresh . 

38 .Access Tillie frQIII DE. tOEA 
39 OutpuDu,fferTurn Off D.lay tOEZ 

from OE 
40 OE toRAS :t.e"d ... Time for tOEL 

Valid Data " . 
41 OE Hold Time Referenced toWli tOEH. 
42 OE to Data Ino.alv Time tOED 
43 DIN to CAB Delav Time tDZC 
44 DIN to. DE Delav Time tDZO 
45 Acceas'Time from'~A5 tCAT 

{CoUnter Test CyCle) 
~o, ~~i,.l, Access Bode Read/Wri;~ tSA 

cleTime 
51 Serial aceess. Mode .Re.d- tSARW 

Kodify-Write C~le Time 
52 Ac!;e.s Time from'·Serial tSPA 

Aceeas Kode CAS Prechar2e 
.53 Se~ial Access. Mode .CAB . , ~Sc::P 

Prechar2e Time ':'. 
.. 

NHea; . 
1. An InIHal.pau.e(iiAiaCAi=vIH} of.2C101ls I. 

remred after po .. r-up followed ,by any 
a IIAS-Ollly cycl •• before prop.er d.v,ce 
operatIon t. achl.ved. In cas. of u.'ng 
Int.rn.l·refresh count.r ..... ,nl ..... of.' 
CAS-b'f!J"r'-MS Injtlall~.tlon cycle •. 
Insteed of a iiAS cycle.~re requlr.d. 

~. II; char.cterl.tlc. assu .. -tT"'sn. 
3,VIH. (.'iI) and VIL (-x) .re reference 

l.v.l. ::'or·_.surlng ·tI.'ng .of Input 
slgnds.;: Also, tran.'t1on· tl_.· ar • 
•••• urid b.t ..... VIH {,In) and VIL I_xl. 

II- A •• u ..... th.t tRCO ~'tflCO t_x), tRAD :S 
tRAU(_x), If ~(or tRAO)I. greater 
than the _xl ..... r.coaeand.d value.hown 
.In thlltable, trw: .111 be Incr •••• d by 
the ·_utthat tRCO· ex.e_ the value 
shown. Rafer to rtg.2 all!! 3. 

S. Assuees that tRCO ~'tRCo (ux).tRAQ ~ 
tRAil(_x).' If tASC'~ t.v.-tcAc-tT' 
accesstl_ Is·tcAc. 

6. If tRAQ ~ tRAQ(_x) and tASC ~ 
tM-tCAC-tT' access tl .. is t M • 

7. ~asured .Ith a load equivalent to two 
TTL lo.ds and 100 pF. 
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MB81C4259-8.5 .. MB8lC.4259.-l0 MB81C4259-1"2 Unit 
Kin Max Kin Max Kin Kax 
0 0 P ns 

15 15 20 ns 

22 25 30 ns 
25 25 25 ns 

.' 

10 1,0 10 ns 
. '. '. 

0 0 a ns 
25. 25 25 ns' 
0 0 0 ns 
0 0 0 ns 

50 SO 60 ns. 

60 '60 70 n.s 

115 115 . 130 :I1s 
. 

60 6.0 70 ·<ns ... 

15 15 15 

.1.. 'oFF and toa I. spaclt.l.d that outpu.t 
. buff.r changa to high lapedanc. atate. 

9. Op!lratlon wltllin the tileD ( .. x) ll.,t 
I.n.llres that trw: ( ... ) c:en.lle .et. 
tRCO ( .. x)ls,~sp.ci.fled aa a reference 
point only; .If tRCOls greeter't,ha" th.' 
sp'c,i.ftecitRco(eaxj llalt,.c~ ... · tl_ 
Is ciontroll~ exclusively -by ti:AC' ortM., 

10. tReO (.In). tRAIt (alnt • UT' + tMe: (aln) 
11. Operation .Ithln the tRAQleax) H.lt 

Insures that tRAC(.ax) can lie' .. t. 
tRAQ(ux) Is specified as it reference. point 
onlYI If' t!IAD I. great.r ,than the sp ... 'fled 
tRAD(eax) 1I.lt, aceesa tl_ I. controlled 
exclu.lvely by tcAc or tAA. 

12. Either tAAH or tRi:H .... t b •• atlafed 
fora raad cycle. 

13 •. As.u ... th.t twcs < twcsl.'n). 
111. Either tOle or tOlO' _t be .atl,dled. 

ns . 

15. twes Is specified as .. refe,."nt.e point only. 
If twes ~ twcs(aln) ,the. data output pin will 
reuln Hlgh-l stat. throughentlr. cycle. 

16. tSPA Is access tl .. fro. the selection of .• 
n.. co 1 u.. addr.as (that I. cauaed by chang
Ing CAS Fro. "L" to "H")". Therefore, If tSCP 
Is long, tSPA Is long.r than tSPA(aaxj. 

17. Asau .. that CAS-before-W RefreSh cycle and 
CAS-before-RAS count.r ·test cycle only. 

Note 

7 
8 

13 

14 
14 

.. :. 

7,16 



-FUJITSU - MB81C4259-85 
MB81C4259-10 
MB81C4259-12 

Fia. 1 - tIW: ".. tlCD 

T 

--".;.;;;.;=-vl 
I 
I 
I 
I 
I 
I 

I, I.!! , 
20 40 60 80 100 120 

tAco Insl 

FUNCTIONAL TRUTH TABLE 
Operation Mode Clock In ut 

IW; I;Ali Wt; Ot; 

StandbY H H X X 
Read CyCle L L H L 
Write Cycle 
CEarl.., Write) L L L X 
Read-Modify-
Write CyCle L L II+L L-+H 
~-only 
Refresh Cycle L H X X 
~-before-
RAS Refresh L L X X 
Cvele 
Hidden Refil:es~ X-+L L X io 
Cycle 
X, H or L 
*; It is impossible in Nibble Mode 

Address In1)ut Data Refresk Note 
Row Column InlNt OutlNt - - - Hi2h-Z -

Valid Valid - Valid l * tRCS~RCS min 

Valid Valid Valid Hi2h-Z 0* tWCS2:tWCSCmin 

Valid Valid Valid Valid 0* 

Valid - - Hi2h-Z 0 

- - - High-Z 0 tCSntCSR(min) 

- - - Valid 0 Previous data 
is ke1)t. 
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•• FUJITSU - MB81C4259-85 
MB81C4259-10 
MB81C4259-12 

Read Cycle 

~::::::::::::::~::~I~~::::::::::~::::::::j v •• - ----,/1 I-

Va.-

~-~-----I ... ----~~ 
v •• _-+-------r-~ I-----I ... '---~ r~,.....--....,..----
v •• -

: •. ~ 

00 VOll-

(OUtpUt)v ••. --------
1-

DESCRIPTION 

To lmpIament a readoparatlon. a valid addren I. latchad II! by tha 'AX!' and CA! addran.trobae and; with WE .at to a HIgh 
Iavel Mel dE.at to a Law ~.tha CIIIIPIIt fa valid one. tha memory acc ... tlma _....,.ad. Tha ace ••• lima fa 
datermln.d by RAi· ttMC). ~ ItCAC). Ce. ItOEA) or coUm addre .... (tN.1 1A'Ider!hit foIowIna condition.: 

8. If tRco :> lReo (mol. acee •• time • tCAC. 
• If tJv.c :> tJv.c Imol. ace ••• tim. '" t.v.. 
• If OE hi brought Low attar !RAe. tCAC'. or t.v. (wIIk:h ever occurs latar'; ace ... ~ .. tOIA. 

However. If either ~ or i5E go •• I:IJgh. the output returns to a high-lmpadanca stataatt.,. toH Is .atlllffad. 
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FUJITSU 

_1111111 

00 
(Input) 

MB81C4259-85 
MB81C4259-10 
MB81C4259-12 

WJ:1te Cycle (Early WJ:1te) 
(01 : n H not: .. L n ) 

00 v ... -------------HIIIGH_Z _________ ~~-~~--
(OutllUt)v... CJ "M" or ilL" 

OeSCRIPTlON 

A writ. cycI.r. Itmhrta a read cycle 'except 'RE"1s set to a Low stat.lIId~ Is.' H ·0 r L '1Iana!. A writ. cycle can be 
Implam..-ed In either of three way_.ray write. ~ writ. (delayed write). 01" rNIknocIIfy-wrI.. OurfnQ all writ. cycle., 
Ii'nInO p....",et .... IRWI.. tCWI.. tFIA&.. UIcI tCAI. must be satlsflad. In the e.ray _ aycIa __ .aova twos satISfIed. data 
on til. OQ pI/I8 Is latcllacl with t/Ia fdlnO ecI;a of CAS UIcI wrttt ... Into rnamary. . 
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FUJITSU 

• .a 
MB81C4259-85 
MB81C4259-10 
MB81C4259-12 

r-----~......-..,..--IIIC== _____ =~;;:::::::j ~~ ___________________ laYi __________________ ~ 

• [CAl taN 

tlL\L I 
A.-At RIlIIAOD COL. AD .. _ .. , .. -". "---1 .... ".:.-

I _ I I I"'" ~t~~ 

wr ~::=tF1 tDEJ I B,·Q---
00 V,. _ I "';"'-;;';;;;'=--J' ,.---------

(Input) V ... - ': ,I HIGHU:.: ! 1 .... i vA,. LID DATAOO~ .... _ .• _ .. _. _;".,;.' ;...._....:......:.._...;. 

DO V .. - ilIAC : (Output) V ... _ . HIQi-Z I ..' HIGH-Z ________ _ 

~I-III .. ~IaG . Lt ... , . 
l5l~:=:'. ,.>:,,;:,.-:;; . "2!1- ! \_ ...... :: ~ \:7. .'~::"-"! ... "., 

CJ "H" or "l ". " 
11m Invalid data 

DESCRIPTION 

In the oe (delayed write) cycle. twc;a I. not .. t1.f1l!d; tIM,.thad.t_ IIII'thl! DQ·.'-latchad.wIth the talUng edge.otWe 
and ~an Into m....;ory. Tha·Qutput Enable .(Oil Ilanai must be changed from Low'. HIgh betor WE goes LGW (tOED + 
~~. . 



-FUJITSU -
.~ VIH-

VIL-

&! VI. -
VII. -

DESCRIPTION 

MB81C4259-85 
MB81C4259-10 
MB81C4259-12 

Read. Write/Reacl-Koclify-Write Cycle 

r------------------------t~:----------------------~ 

The read-modlly-wrlte cyela Is axecutad by changing WE from HIgh to Low after tha data .pp ..... on tha OQ pIns. In tha 
r.ad-modlly-wrtta cycle. ~ must toa changed from Low to HIQh after the memory acce •• tfma. 
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--FUJITSU -

v ....... 

MB81C4259-85 
MB81C4259-10 
MB81C4259-12 

VI._--:r...;...~~", 

00 
(INPUT) 

V.L-

VIL_ 

V,. _------...L 
VI~ - _____ ~-~..L-~-~--I.~--.....::io.-.L---~..i.:.....----

DESCRIPTION 

o "Hit or "L," 
IPmI Valid Data 

The serial accass mode read cycle can be executed after normal 
cycle with holding RAS.·~n, applying column address and CAS, . 
and keaping TE.nH". 

Data ara not refreshed during sa rial accass moda cycle. Therefora, 
pay attantion that refresh raquirment must be kept. 
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-FUJITSU ... MB81C4259-85 
MB81C4259-10 
MB81C4259-12 

Seda1 Acceas !lade ~ite 0,.:1. (Eu1,-wdte) 

CiS 

At-A. 

WE 

00 
(INPUT) 

00 
(OUTPUT) 

VI&'-

V.R_ 

v ... -

v,. 
v,. 

VI. _ 

V,._ 

V .. _ 

V.II._ 

!---~:'~~~~~~~~~~~~~ __ I""_~-_-_-_-_-_-_-_-_~-..,-_-.... -_-_~-_-_~-_~lR. 11--1 
-;; • II f '\... 

..... tlllll-

I """,'..---

~.--j,--.. --0-1 

---------.....;--_--;HIGH-Z ---__ -----------

CJ "H" or "I." 

DESCRIPTION 
Tha serial access mode ~rite cycle is executed by th~ same 
manner as serial read cycla except for teh state of iE (a.i., 
iE."I."). 

If ~rite oparation begins, input data is latched ~ith tha later 
falling adge of CAS or it. (If ~rite operation is executed by 
CAS control, it is possible to keep iiiE."I." during tha continuous 
serial access mode ~rita cycle.) 

Data are no~ refreshed during serial access mode cycle. Tharefore, 
pay attention that refresh requirmant must be kept. 
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III .. 

"lIAS v .. -
V,L'- , 

CAs VIR,.. 
V,L-

MB81C4259-85 
MB81C4259-10 
MB81C4259-12 

Serial Acee •• Ifode Oi-writ. Cycle 

~~~--------~----I_------------~------~ 

, V,.
At:-At V,L- _. '-';:;I¥ICI'~=-r -:"""~~",;",,,,;,,,,,;,-_~;......,,,,,,,';";-';;"';""';""';"'''';''' __ ~~~''';'''....J 

,··wr· 
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.IIB 
MB81C4259-85 
MB81C4259-10 
MB81C4259-12 

Serial Access !foda Re.d-Hoclify-Write Cycle 

00 V,. _----.I. 
(INPUT) V,. -' __ ~","",,~llI~U-I-i1t\ 

00 VnH_ _ 
(OUTPUT)Vn. ~---HIi-

r ... -I 
V,H_-----J 
V,. ,... 

DESCRIPTION 

~ 
I 

0' "H" or "L" 
~ Vaild Data 

The read-madlly-wrlte cycle CIIII be used during aerial acc ... mode a. _n as normal mode operation. Curtna the •• rlal 
ace." mode. an combinatIOn, of read. write. and read-modlly-wrlte cycle CIIII be applied a. weU as normal mode 
operation. 
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MB81C4259-12 

RAS.only R.fresh Cycle 
I Wl. Ql- " H " 0 r " L " ) 

~---------------"~C----------------~ 
liAs VIH-~----------' t-----'''Asi----I.lf:*' ______ ...;.,J 

VII .. -

1-----,,,-----1 
'APC 

CAS 
V'M- . ". 
VIL:-' 

x""'_--.;. _____ _ 
IeFF 

OQ VOH-
(QUJPUT) VOL - " :::===~,.--""---:-:---IHIGH.Z--------

o "H" or "Lit 

DESCRIPTION 
Refrnh of RAM memory ce .. Is accotnplshed by perfcrmlng a reed. a l!IfI'Ite. or a reed-mocaty-wrlte cycle at each of 512 

,row addr •• se. every 8.2-mtJ11.econcia. Three refresh mode. are ayatlsble:,m'~ refresh. ~efor .. lIAI refresh. and 

hidden refresh. 

~rIty refresh Is performed by keeplrlQ FtJi!' Low and ~ HIQh throUghout the cycle: the row adelre •• tc be refre.hed Is 
latched en the falllno edge of lIAI. OurtnQ ~ refresh. OQ pins are kept In • hlQll-fmpedance state. 
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MB81C4259-85 
MB81C4259-10 
MB81C4259-12 

CAS·befor.iiAi Ref .. "" Cvcle 
NOTE: Addresses.m.O!. n H nor nL" 

VI"-~ 
VIL-

r-------------IK---------------~t ;--.. == 
~_~-_-_U_~I~==:J1L' ---I~. ____ _ 

I.~* . 
1oK~ Iorr~ 

00 v".-.---.;.....;....., 
(!1Jtput) v .... _-----+;;t-----------HIGH-Z:--.....,.---------

DESCRIPTION 

eA!"-before-llX! refruh '- an on-ohlp ,......, capabllty that ellmlllat .. tile need for oterMI refresh actdreu ... H ~ ,. 
heIcI Low for the specllled setup time 11CSR) before JO:! goe8 Low. tile an-chIp refresh contra! cIocIc generaton and refresh 
addr... counter we Mabled. An lnterMI refr.sh op .... tIon lIUtamattcaly OCCUI'I· and the refresh &cIdres. counter's 
Internally Incremented In prep.attan for the next ~befor .. JO:! refruh operation. 
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MB81C4259-10 
MB81C4259-12 

. Hidden Refresh 

r-----~IK~~~-----~--------~IK--------~ 
,.....---� ... ,----1 

Ai! 
VI.-

Vn.-

~ 
VIH-

r---~, 1 ... 1---
r.=i:----

VIL-

COL.Ll'1N 
A 0 . I .... : .. , __ ., .:, ..... 

W< :: ,~, ~;;till-=:J 
HIGH-Z:-----,--.!.......;.-OO'·~ .,f-~ It-~--il 

(Input) VI. r I . 
;', 00 V~--HIGH-Z ,..---.,- J,-----------------------....':::::::I 
(OutPUj:) V .... ~, L t'" . VALlO DATA OUT , -3 to&.\ 

~ ~::: --...... _. '--' --'..;.'.;.' -' ---' ..:----------------------------'-....;--...:.-......: 
c:J "H" or "L" 

DESCRIPTION 

A hidden refrash Cycle may be perfarmedwhlle maintaInInG the laten veld data at the output by extendInQ the actIVe tfme of 
~ and cyC1lnO'ltI:S. The refr •• h raw addre •• I. provided by the onochIp refresh addr ••• counter. ThIs eliminate. the need 
for the extemal rfIW addr ... that Ie required by DRAM. that do not have ~etore-1Q3 refresh c.pabUIty. . 
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MB81C4259-12 

CiS-before-RiS Refresh Counter Test Cycle 

V,.- ------------.. v ... ...;; _____ ;.-. ____ -" 

WE ~:~: , ... ;,,"~"-. -.. ,,' .. ', . 
(Read) 

00 
(lnput) 

V"-'" ". ' 
V'L_:· .. •· ".' - ", 

00 V •• -
(Output) vOL_-----HIGH-Z-----i~~. ~mJi_---

", " . . ~, ; ...... 

o "Hit or "l" 
rlm Valid data 

DESCRIPTION 

A special tImInQ ._ IIIIIna the t:XI-befo~ r.tr •• h counter ta.t cycla provides a oonvenlent method to verIfV the 
fUnctIonaJIty of c:;m.befor .. 'FIAI refre.h circuitry. If, att.r a ~efor.-J:IAI' refresh cycle. ~ mak •• a transition frem 
High to Lew whII. 'FlAIls h.1d Low, read and writ. operations ..... nabled II shewn above, Row and column addr •••• s are 
dellned as foDow.: 

Row Addre.s: Bit. 14.0 through 14.8 are dellned by the on-c:Np refresh counter. 
Column Addre •• : Bit. 14.0 thrcu;h A8 era defln.d by latcNnQ leYels on AG-A8 at the .econd faIIInQ edg. of~. 

Th. ~efor .. 'FIAI Counter Teet Cycle Is designed for us. with the foDowfng procedur .. : 
1, InItiaRze the Intemal .. fnr.h addre •• counter by u.1nQ eI;ht ~before-'FIAI r.tresh cycle., 
2, Us. the sam. colurm addr ... thrcu;hout the t.et. 
3. WrIte zero •• (Os) to all 512 row addr •••• s at the ._ column addre •• by UlInQ normal .arIy write cycla •• 
4. R.ad zero •• written In procedure 3 and check; .lmuItaneously writ. one. (1e) to the .arna addr ••• e. by using 

Internal r.tr.eh counter t.et r.ad-wrlt. cycle.. Rsp.at IhIIi procedure 5.Z time. with addr ••••• generatad by 
the Internal rafnreh addraee counter. 

5. Read and check data written In proc ..... 4 by u.lng normal read cycI. for all 512 memory location •• 
6. Complement tast pattern and rep.at procedur •• 3, 4, and 5. 
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PACKAGE DIMENSIONS 

INDEX·l 

2o-LEAD PLASTIC DUAL-IN-UNE. PACKAGE 

(CASE No.: DIP-20P-M03) 

I 
.283t.CQ8 

1l-::i::::;::=S=:;:=Pe:s:::::;:=s==r=:Fi2":r=r:r=r5r=i:;!! l7.20t

1S1 

I-M ___ .,...._,.988~:~I24.Sa~I-____ ·..;1 

.10012.5411 
TVP 

.05011.271 
MAX 

.032~12 

lO.82~3, , 

WI971S,ooIMAX 

~12513'I81MIN 
.CI2DID.5l1MIN 

o JIUJITSU LIMITED "87 D20011S·1C 
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MB81C4259-85 
MB81C4259-10 
MB81C4259-12 

PACKAGE DIMENSIONS (Continued) 

2D-LEAD CERAMIC DUAL-IN-UNE PACKAGE 
(CASE No.: DIP-20C-A03) 

=6[::::)]]7 
I. ._~.GIG .1 

01"*,81an. In 
1_,mlll_ ... , 

. (24." ~ G •• , 

.01. !:= (0 •• 1 !8:Ai' 

OZOOlZII-2C 
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MB81C4259-10 
MB81C4259-12 

PACKA~E qllVlENSIONS (Continued)-

I 

.a50~.005 

".27 ~ 0.13) 

2&-LeAD. PLASTIO LeADED· CHIP OARRlER:(SOJ-26) 

(CASE No.: LOo-26P-M01) 

-r .332 ~.005 - • I '''~~0.13) 
.300 (7.112) 

~ 
.175 17.151 NOM 

I 

A 

.140 .551 MAX 

;2S.~.* 
,'.11 ~0.51) 

W: 
~ I~ .017 •• 004 
~ .. - . -'O,~ ~O.IO) 

Yr6W ·10· 

NOTE: AJthou;h this packaoe has ZO I.ads only. It. p'" positions are the luna as that of ZS-lead packaoe. 
Foot-print cot!1Patlbla with ·SOJ-ZS· • L.CP-ZSC-A01. _ 

OI_ln _.'mllll ........ ' 
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MB81C4259-10 
MB81C4259-12 

PACKAGE DIMENSIONS (Continued) 

28-LEAD CERAMIC LEADED CHIP CARRIER 
(CASE No.: LCC-ZSC-A01) 

_NO.1 
_MEA 

~ 
I 
I 

• 1175 + .010 
(17.16 *0.21) 

. 

cwwfl'Wil@ 
.010 •• 005 ~ ~ I. .025 •• 0000 l 

,1.27 * 0.13) (0.14 * 0.10) 

.100 ,1S.Z41 l1li' 

--r t __ *.010 

(1.043*0.25) 

.:"1 * .010 
'I.OIlO.251 

.017 21 

NOTE: AIthou;h this pacJca;1 halZO leads only. Its pin posltlone .,. thl .ame II that of Z5-fead packa;a. 
Foot-prtnt compatible wtth • SOJ-2S". LCC-Z6C-A01. 
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PACKAGE DIMENSIONS (Continued) '. ~: 

" 
2-224 
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CMOS 41 1941 304 BIT 
FAST PAGE MODE 

DYNAMIC RAM 

CMOS 4,194,304 x 1 BIT FAST PAGE MODE DYNAMIC RAM 

The Fujitsu MB8l4l00 is CMOS fully decoded dynamic RAM 
organized as 4,194,304 words x 1 bit. The MB8l4l00 has 
been designed for mainframe memories, buffer memories, 
and vide.o image memories requiring highspeed, high-band 
width output with low.power dissipation, as well as for 
memory.systems of handheld computers which need very low 
power dissipation. 
FUjitsu's advanced three-dimensional stacked capacitor 
cell technology makes the MB814100 high ~-ray soft error 
immunity and long refresh time. 
Since the CMOS circuits are used for peripheral circuits, 
low power dissipation and high speed operation are 
realized. 

PRODUCT LINE & FEATURES 

Parameter MB814100-80 MB814100-10 MB814100-12 
Row Access TIme 80ns max. lOOns max. nOns max. 
Ranoom Cyc e TIme 155ns min. 180ns mIn. 210ns Rlln. 
Co umn Address TIme 45ns max. 50ns max. 60ns max.· 
Co umn Access T me 25ns max. 30ns max. 35ns max. 
Fast Pa e Moae CyC e TIme 55ns mIn. bOns mIn. 70ns m n. 
Low Power DIssIpatIon 

• Operating current. 413mA max. 358mA max. 303mA max. 
• Standby current llmW max. TTL eve 1/5.5mW max. CMOS eve 

• On-chip latches for both address and data 
• TTL compatible inputs and outputs 
• Three-dimensional stacked capacitor memory cells 
• 1024 refresh cycles every 16.4ms 
• RAS only, CAS-before.-RAS, or Hidden refresh 

ABSOLUTE MAXIMUM RATINGS (See NOTE) 

Rating Symbol Value Unit 

Voltage on Any Pin Relative to Vss VIN. VOUT -1 to +7 V 

Voltage on Vcc Relative to Vss Vcc -1 to +7 V 

I Ceramic -55 to +150 ·c Storage Temperature 
I Plastic 

TSTG -55 to +125 

Power Dissipation Po 1.0 W 

Short Circuit Output Current 50 mA 

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 

MB814100-80 
MB814100~10 
MB814100-12 

TS035-A886 
June 1988 

T.B.D. 

PLASTIC DIP 18-PIN 
(DIP-18P-MXX) 

T.B.D. 

PLASTIC SOJ 26-PIN 
(LCC-26P-MXX) 

T.B.D. 

PLASTIC ZIP 20-PIN 
(ZIP-20P-MXX) 

This device contains circuitry to protect the 
Inputs against damage due to high static volt· 
ages or electric fields. However. it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than max;" 
mum rated voltages to this high impedance 
circuit. 
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Fig. 1 - HB814100 DYNAMIC 1Wf - BLOCK DIAGRAH 

RM~~------------~ 

~----Tl~~ 

CAPACITANCECTA=2S0 C. f=lJfB.z) . 

Parameter 

Input Capacitance, AO to AIO, .DIN' 

Input,Capac:itance; RAS. CAS, WE . 
~.;.. ..' .... .:: ... 

. 

'.2-226 

CL.OCK 
GEN. 2 

SymbQl 

CINl 

Typ 

WRITE 
CL.OCK 
GEN. 

Max 

5 

5 

5 

Unit 

pF 

pF 

pF . 
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MB814100-80 
MB814100-10 
MB814100-12 

PIN ASSIGNMENTS AND DESCRIPTIONS 
18-Pin DIP: 26-Pin SOJ: 
(TOP VEIW) (TOP VIEW) 

DIN [ 1 v 18 JVSS D,N VO. 

WE~ 2 17 JDOUT We DOUT 
m CAS RAS 3 16 JCAS NC. NC. 

A10 [ 4 15 JA9 A10 [ As 

AO I: 5 14 P A8 
Al I: 6 13 PA7 

AGe A2 I: 7 12 PA6 A. 
At[ PA7 

A3 I: 8 11 PAS A2[ , 
pAl 

VCC I: 9 10 PA4 A,[ ~A. 
Vee[ b,.. 

Designator : Function 

DIN : Data Input 
DOUT : Data Output 

20-Pin ZIP: 
(TOP VIEW) 

eAt v's wi '\10 He A, A, ... .. A • 

-~~C~"C.:lr..TCl.C:~C C'jJ"31:'2t::zC.'!l":~ m.;'11 'II I.. I,. 10" 12~ " .. II.. 1811 ~..f' 
'" 311 "I 7" 1" 1It1 13" 15" I'" Itll 

.... OOUT DIN RAJ He .. Az "'cc •• " 

-

WE : When active Low, the write mode is enabled, when 
High; the read mode is enabled. 

RAS : Row address strobe. 
NC : No connection. 

AO - A10 : Address inputs. 
VCC : +5 volt power supply. 
CAS : Column address strobe. 
VSS : Circuit ground. 

RECOMMENDED OPERATING CONDITIONS 
AII'volta$tes referenced to $troUnd· TA=ODC to 70DC) 

Parameter Symbol Min Typ Max Unit 

Supply Volate VCC 4.5 5.0 5.5 V VSS 0 0 0 

Input High Voltage, all inputs VIH 2.4 6.5 V 

Input Low Volta$te, all inputs VIL -2.0 0.8 V 
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MB814100-80 
MB814100-10 
MB814100-12 

FUNCTIONAL OPERATION 
Address Inputs; 

A total of twenty-two binary input address bits are required to decode anyone of the 
4,194,304 storage cells within the MB814l00. E1even row address bits are established 
on the address input pins (AO to AlO) and latched with the Row Address Strobe (RAS). 
The eleven column address bits are established on' the address input pins(AO to A10) and 
latched with the Column Address Strobe(C~. All-E£w and column addresses must be 
stable on or before the falling edge of RAS and CAS, respectively. 
Since the flow through type address latches are used, address information at address 
pins are automatically latched as coJumn address after tRAH (min)+ tT. 
If tRAIi ~ tRAD(max) , access time is tCAC or tAA whichever occurs 1ater. 

Write Enable: 

Read or Write mode is selected with the WE inputs. A high on WE selects read cycle 
and low selects write mode. Data input is ignored during read mode. 

Data Input: 

Data is written into the MB814100 during write or rell,d-:modffy-write cycle. The 
,input data is strobed and latched by t!!!....latter falling edge of CAS or WE. In an early 
write cycle, data input is strobed by CAS, and set up and hold times are referenced 
to CAS. . In a delayed write or r,ead-modify-write cycle, WE is set low after CAS. 
Thus, data input is strobed by WE, and set up and hold times are referenced to WE. 
Data Output: 

The output buffer is three state TTL comp~tiblewith a fan out of two standard TTL 
loads. Data ~ has the same porality as data in. ~e output ,is in high impedance 
state until CAS is brought low. In a read or read-modify-write cycle, the output 
becomes valid after tRAC from the fa1li~edge of RAS when tRCD(max) is satisfied 
or after tCAC from the falling edge of CAS when tRCD is longer than tRCD(max) or tAA 
from column address input when tRAD is greater than tRAD(max). The data output 
remains valid until CAS returns to high. In an early write cycle, the output 
buffer is in a high impedance state during the entire cycle. In a delayed write 
cycle, if tRWD or tCWD is'less than tRWD(min) or tCWD(min), the output is invalid. 
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MB814100-80 
MB814100-10 
MB81410Q-12 

DC CHARACTERISTICS 
Recommended operatin~ conditions unless otherwise noted.) 

Parameter Conditions Symbol 

Operating Current* MB814100-80 RAS&CAS cycling; 
(Average power MB814100-10 tRC=min ICC1 
supply current) MB814100-12 
Standby Current TIL level RAS=CAS=VIH 
(Power supply ----------- ---------------- ICC2 
current) CMOS level RAS=CAS~VCC-0.2V 

Refresh Current 1* MB814100-80 CAS'-VIH, RAS 
(Average power MB814100-10 cycling; tRC=min ICC3 
supply current) MB814100-12 
Fast Page Hode MB814100-80 RAS=VIL, CAS 
Current* MB814l00-l0 cycling j tPC=min ICC4 

MB8l4l00-l2 
Refresh Current 2* MB8l4l00-80 CaS-before-RA-S 
(Average power MB8l4l00-10 tRC=min ICC5 
supply current) MB8l4l00-l2 

OVSVINS5.5V, 
Input Leakage Current 4.5VSVCCS5.5V, II(L) 

VSS=OVjpins not 
under test=OV 

Output Leakage Current OVSVOUTS5 . 5V; 
IO(L) Data out disabled 

Output High Voltage IOH=-5mA VOH 
Output Low Volt~ IOL=4.2rnA VOL 

Value 
Min Max Unit 

- 75 
- 65 rnA - 55 
- 2.0 

---- ---- rnA 
- 1.0 
- 75 
- 65 rnA 

55 
- 50 
- 45 rnA 
- .40 
- 75 
- 65 rnA 
- 55 

-10 10 ].IA 

-10 10 ].IA 

2.4 V 0.4 

*: ICC .depends on the output load conditions and cycle rate. The specified values 
are obtained with the output open. 
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MB814100-80 
MB814100-10 
MB814100-12 

III AC CHARACTERISTICS 
At recommended. pperatirlR; conditions Wlless otherwise noted.) * Notes 1 2 3 
No. Param~er' Symbol MB814100-80 MB814100-10 MB814100-12 . ". Min Max Min Max Min Max 

1 TimeBetwe~Refresh tREF 16.4 ,. .' 16.4 16.4 
2 Random Read/Write Cycle Time tRC 155 180 210 
3 Read:"Modif!-W~iteCycle Time tRWC 185 210 245 
4 Access'Time:from HAS .. tRAC . 80 100 120 
5 Access Ti!De fr9!n C.AS tCAC 25 30 35 
6 Column Address Access Time tAA 45 50 60 
7 Output Hold Time"" tOH 5 5 5 
8 Output B].JffeTTurn on Delay tON 5 5 5 

Time ....... 
9 OutJ>ut.Buffer,~n off Delay tOFF '. 25 Z5 ~5 

Time 
10 Transition Time .tT 3 50 • 3 50 3 50 
11 R .S Precnarge Time. . :tRP 65 70 80 
12 R :8 Pulse Width tRAS 80 10000(J 100 10000(J 120 100.00( 
13 R .SHold Time tRSH 25 30 .. 35' 
14 C :s to .. ~ Prechar.&e Time tCRP .0 0 .. , 0 
15 _Rl .s to C~S_ Delay Time tRCD 22 55 25 70 25 85 
16 C1:S Pulse Width tCAS 25 30 35 
17 CAS Hold Time tCSH 80 100 120 
18 C!S.. Precharge Time tCPN 15 15 15 

(c":s-i Cycle) ..•.. 1 

19 Row Address Set Up Time .tASR: 0 0 0 
20 Row Address Hold Time tRAH 12 15 15 .: 

21 Column Address SetUp Time tASC O' 0 0 
22 Column Address Hold Time tCAH 15 15 20 
23 RAS to Column Address Delay tRAD 17 35 20 SO 20 60 

Time 
24 ~ to Column Address Lead tRAL 45 SO 60 

Time 
25 Read Command Set Up Time tRCS 0 0 0 
26 Read Command Hold Time tRRH 0 0 0 

Referenced to RAS 
27 Read Command Hold. Time tRCH 0 0 0 

Referenced to CAS 
28 Write Command SetUp Time tWCS 0 0 0 
29 Write Command Hold Time tWCH. 15 15 20 
30 WE' Pulse Width tWP 15 15 20 
31 Write Command to RAS Lead tRWL 25 25 30 

Time 
32 Write Command to CAS Lead tCWL 20 20 25 

Time 

2·230 

Unit Npte 

ms 
ns 
ns 
ns 4 7 
ns. 5 7 

· ns 6 7 
ns 

, ns 

ns 8 

ns " 
· ns 

ns 
ns 
ns 
ns. 9 .. 1Q 
ns 
ns 

· ns· 15 

ns 
ns 
ns 
ns 
nli 11 

ns 

ns 
ns 12 

ns 12 

ns 13 
ns 
ns 
ns 

ns 
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MB814100-80 
MB814100-10 
MB814100-12 

AC CHARACTERISTICS - CONTINUED -
At Recommended operating conditions unless otherwise noted) Note 
No. Parameter Symbol MB814100-80 MB814100-10 

Min Max Min Max 
33 DIN Set Up Time tDS 0 0 
34 DIN Hold Time tDH 15 15 
35 RAS to WE Delay Time tRWD 80 100 
36 CAS to WE Delay Time tCWD 25 30 
37 Column Address to WE Delay tAWD 45 50 

Time 
38 RAS Precharge Time to ~ tRPC 0 0 

Active Time(Refresh cycles) 
39 CAS Set ~ Time for ~- tCSR 0 0 

before-RAS Refresh 
40 C~ Hold Time for CAS· before tCRR 15 15 

-RAS Refresh 
41 WE Set Up Time from RAS" tWSR O· 0 
42 WE Hold Time from ~ tWHR 15 15 
51 Fast Page Mode Read/Write tPC 55 60 

Cycle Time 
52 Fast Page Mode Read-Modify- tPRWC 80 85 

Write Cycle Time 

1 2. 3 
MB814100-12 Unit Note 

Min Max 
0 ns 
20 ns 
120 ns 13 
35 ns 13 
60 ns 13 

0 ns 

0 ns 

20 ns 

0 ns 
20 ns 
70 ns 

.100 ns 

53 Access Time from CAS tCPA 55 60 70 ns 7,14 
Precharge 

54 Fast Page Mode CAS tCP 15 15 15 ns 
Precharge Time 

NO'l'ES ; 

1. 

2. 
3. 

4. 

5. 
6. 
7. 
8. 
9. 

10. 
11. 

An Initial pause (RAS=CAs=VIH)of 200ps· is required after power-up followed by any 
8 RAS-only cycles before proper device operation is achieved. In case of using 
internal refresh counter, a minimum of 8 CAS-before-RAS initialization cycles 
instead of 8 RAS cycles are required. 
AC characteristics assume tT=5ns. 
VIH (min) and VIL (max) are reference levels for measuring timing of input signals. 
Also, transition times are measured between VIH (min) and VIL (max). 
Assumes that tRCD~tRCD(max), tRAD~tRAD(max). If tRCD(or tRAD) is greater than the 
maximum recommended value shown in this table, tRAC will be increased by the amount 
that tRCD (or tRAD) exceeds the value shown. 
If tRCD ~ tRCD(max) , tRAD ~ tRAD(max) and tASC ~ tAA-tCAC-tT, access time is· tCAC. 
If tRAD ~ tRAD(max) and tASC.~ tAA-tCAC-tT, access time is tAA. 
Measured with a load equivalent to ~wo TTL loads and 100 pF. 
tOFF is specified that output buffer changes to high impedance state. 
Operation within the tRCD (max) limit insures that tRAC (max) can be met. tRCD (max) 
is specified as a reference point only; if tRCD is greater than the specified tRCD 
(max) limit, access time is controlled exclusively by tCAC or tAA. 
tRCD (min) = tRAH (min) + 2tT + tASC (min) 
Operation within the tRAD(max) limit insures that tRAC(max) can be met. 
tRAD(max) is specified as a reference point only; If tRAD is greater than the specified 
tRAD(max) limit, access time is controlled exclusively by tCAC or tAA. 
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12. Either tRRH or tRCHDlUst be .satisfied for a. r.ead cycle. 
13. tWCS. tCWD. tRWD andtAWD are not a restrictive operating parameter. They are included 

in the data sheet as an electrical characteristic only • If twcs ~ twcs (min), the 
cycle is an early write cycle and DOur pin will maintain high impedance sta~e 

.. throUghout .the entire cycle. If tCWD ~ tCWD.(min). tRW ~ .tRWD(min). and tAWD ~ 
tAWCmin). the cycle is a read-modify-write cycle and d.ata from the selected cell will 
.appear at the DOur pin. If neither of the above conditions i$ satisfied. the cycle is a 
delayed write cycle and invalid data will appear 'the DOur pin. and write operation can 
be, executed bysatisfing tRWL. tCWL and tRAL specifications. 

14. tCPA is access time. from the selection of a new column address (that is caused, by 
changing CAS from "1." to "H"). Therefore. if tcp is long. tCPA i.s longer than tCPA' 
Cmb:). . 

15. Assumes that CAS-before-RAS refresh; 
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Fig. 2 - tRAG vs. tHCD 

160 

_140 
!! -z, 120 
< 
0: 1 OOns V.r~ion 1 

~ 100 8'Ons version I : 
80 ---r I I 

I I 1 

: I : T 1 ,I,! ,i 
20 40 60 80 

tRco (n.l 

FUNCTIONAL TRUTH' TABLE 

I I. 

100 120 

Operation Mode Clock InI>ut Address 
RAS CAS WE Row Column 

Standby H H X - -
Read Cycle L L H Valid Valid. 
Write Cycle 
(Early Write) L L L Valid Valid 
Read-Modify-
Write Cycle L L H-+L Valid Valid 
RAS-only 
Refresh Cycle L H X Valid -
~-before-
RAS Refresh L ~ H - -
Cycle 
Hidden Refresl: H-+L L H - -
Cycle . .. , ...... X, H or L 

*; It is impossible in Fast Page Mode 

Fig. 3 - tRAG vs. tHAD 

80 

11 I • 
20 

Input Data Refresh Note 
Input Output 

- High-Z .,.. 
- Valid U* tRCS~tRCS(min 

Valid High-Z 0* 
tWC~tWCS(min 

X-+ 0* Valid Valid 

'- High-Z 0 

- High-Z .0 tGSR~tCSR(min) 

- Valid 0 Previous data 
is kept • 
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~ 
VIH-

V1L-

~ 
VIH-
VIL-

Read Cycle 

tAC 
tAAS 

tCSH tAP 
tASH 
teAS 

tAAL 

ADDRESSES 

2--234 

WE 

DOUT 
VOH-

vOLL 
-------............ HJQH.Z..-....;.....,.........,.-_<1 

[i!) -H'·· lor "Ii" 
~ 1~11d Data' 

Description 

Read ~cle; , _ 
The read cycle is· executed by kilepl·ng both RAS and CAS "l" an!L!!.eeplnll..!E "II" through· 
outth. cycle. The rOW arid column addresses are latched with RASand CAS, respec· 
tfve-ll1. :The data outputs remaIn 'valid with CAS "l", I.e., if CAS goes "1I"L..!he'data 
!!!.£omes Invalid after tOil Is satisfied. The acces!.-SllIe !!..dElter.ln~d by RAS{tRAC), 
CAS'ctCAC), or Column address Input(tAA).lf tRCO(RAS to CAS dEllay time) Is greatE!r 
than the specification, the access time Is tCAC. If tRAO Is greater than the specifi
cation, the access tll!'e Is tAA. 
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V 1H-

Write Cycle (Early Writel 

VIL--t~~~~~§~~ ~.t"P---l 

ADDRESSES 
VIL 

VIH 

VIL-~====:;::: 

DOUT VOH- ____________________ _ 

VOL 

Description 

Write Cycle; 

HIGH·Z 

The write cycle Is executed by the same manner as read cycle except for the stat~f 
WE and DIN plns~ The data on DIN pin Is latched with the latter falling edge of CAS or 
WE and written Into .e.ory. In addition, during write cycla, tRWL, and tRAL .ust 
be satisfied the specifications. ' 
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RAS 

CAS 

MB814100-80 
MB814100-10 
MB814100-12 

Read-Write!Read-M0t:/ify-Write Cycle 
~--~~~------~~--~~~.tRWC----------____ ~--__ --4 
~------------------tRAs-------------------i "%:---~L 

~--__ --------~~-~H--------------------i 
VIH _-4r-+1~------.."r~ 

VIL -

AO,PRESSES V~H .- .... 

ViL":"~~m~ 

DOUT 

2-236 

VIH....:..~ 
. VI L - -";---I";';;;"'""";.;.J 

V(5;;:":'" ----1,....;-.....-------
Vb~..;;; 

VIH -'- ---~___:_.....,.......,..__:_.....,..----.....,..---~ 1-,..,.....,..,.....oL r;T3~~~~~ 
0'. 

Description 

Read-Modi~-Ifrrtebycl.e;. 
rhe;'eail':'aodlfY-if~ite· cyc~e Is executed by chang I rig WEf'roa "H" to "L" after thl! data 
appears on the DOUr pin_ After the current data Is read out, lIodlfJed data can be re
written Into the same address quickly. 
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Fast Page Mode Read Cycle 

~---------------------tRAS----------------------~ 

ADDRESSES VV 1H - . 
IL-

V 1H-
VIL-__ +_J 

DOUT VOH-__ HIGH.Z 
VOL-

Description 

Fast Page Mode Read Cycle; 

CJ "H" Dr "L" 

~ Valid Data 

I2ZI Invalid Data 

The fast page mode read~cle is execute!!...after normal cycle with holding RAS "L", apply
ing column...!!!dress...!!'.d CAS, and keeping WE "H". Once an address is selected normally 
using the RAS and CAS, other addresses in the~me row can be selected by only 
changing the column address and applying the CAS. So power consumption and cycle time 
are reduced. 
During fast page mode, the access time is tCAc, tAA, or tePA, whichever occurs later. 
Any of the 2048 bits belonging to each row can be accessed. 
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Description 

Fast Page ~Mode Wri.te Cycle; 

Fast Page Mode Write Cycle (Early Write) 

T~II ~f.ast page 1J19~e!lrfte cycle.J.s executed by the sII.me manner as fast page mode read 
cycleexceptfor"the state. of. !fiE .• The data on DIH pin. fs latched with the falling edge 
of CAS .a~d wrltte~ 'Into the memory. Durl~g fastJlage IIOdewrlte cycle. tCWL must be 
satlsfi.ed. Any 'ot-the 2048 bits belonging to each row ~an be acceSSI!IJ. 

,., ", ~"., " <, ". 
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Fast Page Mode Read·Modify-Write Cycle 

ADDRESSES 

V 1H _ ---+---'Io+-~........J 

V 1L - ___ +_' 

DOUT 

~ Invalid Data 

Description 

Fast Page Mode Read-Modlfy-Write Cycle; 
During fast page mode, the read-modify-write cycle can be executed by changing WE high to 
low after the data appears at DOUT pin as well 8S normal cycle. Any of the 20Q8 bits 
belonging to each row can be accessed. 
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RAS-only Refresh Cycle 

NOTE: WE, DIN = Don't care, A10= VIH or VIL 

r---------__ ----__ -tRC:----------------~ 

1'---------'1 t-"'-----tRP'-------i 

ADDRESSES 
lAo toA9) 

DOUT 

2-240 

Descl:'iptfon 

RefMlSh; 
The I:'efresh of DRAM Is executed by norllal read, write or read-IIodlfy-wrlte cycle, 
I.e., the cells on the one row line are also refreshed by executing one of three 
cycles. 2048 row address .IIUSt be refreshed every 16.411s period. Durlgn the refresh 
cycle, the cell data connected to the selected row are sent to sense ampllfl!!:.. 
end re-wr!!!en to th~ell. The MB814100 has three types of refresh lIodes, RAS-Only 
refresh" CAS:-b.~fore~RAS. ref'resh • .Bn~ HIdden refresh. 

RAS-O..!!!y Refi-esh; 
The RAS only refresh is executed by. keeping RAS "l" and CAS "H" throughouUhe 
cycle. In! row address to be refreshed Is latched on the falling edge of RAS. 
During RAS-Only refresh, the DOUT pin Is kept In a high Impedance state. 
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CAS-before-RAS Refresh Cycle 
NOTE: Address, DIN ... Don't care 

V1H

V1L---"I""T---""" 

!-------lFlC:--------I 

DOUT VOH-· ____ ~~-~------------HIGH~---------------------VOL- _____ ....., 

Description 

CAS-before-RAS !!fresh; 
The CAS-before-RAS refresh Is executed by brln~AS "L" before RAS. By this tlalng 
combination, the MB814100 executes CAS-before-RAS refresh. The row address Input 
Is not necessary because It Is generated Internally. 
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ADDRESSES 

WE 
(Read) 

DOUT 

WE 
(Read-Modify' 
Wrltel 

DescMptfcm 

VIH-·--~-1. 
VIL-

Hidden Ref."sh; 

Hidden FlefreshCycl, 

t:'ia l"""lid Data 

The Hidden refresh is executed by keepingCAS'"l" to next cycle~ f.e:..L-..the'ootput' 
data at previous cycle is kept during next refresh cycle. Since the CAS is kept 
low continu~IY'from previous cycle, followed refresh cycle should be 
CAS-before-RAS refresh. 
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---------------Section 3 --+------

Maximum 
Access 

Page Device Tlme(ns) 

3-3 MB81461-12 120 
MB81461-15 150 

3-35 MB81461B-12 120 
MB81461B-15 150 

3-67 MB81C4251-10 100 
MB81C4251-12 120 
MB81C4251-15 150 

Capacity 

262144 bits 
(65536w x 4b) 

262144 bits 
(65536w x 4b) 

1048576 bits 
(262144w x 4b) 

MOS 
Appllcatlon
Specific RAMs 

Peckage Seeling 
Options Method 

24-pln Plastic DIP Plastic 
24-pln Plastic ZIP Plastic 

24-pln Plastic DIP Plastic 
24-pln Plastic ZIP Plastic 

28-pln Plastic DIP Plastic 
28-pln Plastic ZIP Plastic 
28-pad Plastic LCC Plastic 

3-1 
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262,144 BIT DUAL PORT DRAM 
The Fujitsu MB B1461 is a fully decoded dual port NMOS dynamic random 
access memory organized as 65,536 words by 4 bits dynamic RAM port and 
256 words by 4 bits serial access memory (SAM) port. 
The 0 RAM port is identical to the Fujitsu MB 81464 with four bits parallel 
random access I/O while the SAM port is designed as four 256 bit registers each 
operating as a serial I/O. The four serial registers operate in parallel with each 
other during SAM port operation. Internal interconnects give the device the 
capability to transfer data bi-directionally between the DRAM memory array 
and the SAM data registers. 

The MB 81461 offers complementely asynchronous access of both the DRAM 
and SAM ports except when data is transfered between them internally. 
The design is optimized for high speed and performance which makes the 
MB 81461 the most efficient solution for implementing the frame buffer of 
a bit mapped video display system_ Multiplexed row and column address 
inputs ·permit the MB 81461 to be housed in a 400 mil wide 24 pin DIP and 
ZIP. Pin outs conformed to the JEDEC approved pin out. 

The MB 81461 is fabricated using silicon gate NMOS and Fujitsu's advanced 
Triple Layer Polysilicon process technology. This process coupled with single 
transistor memory storage cells permits maximum circuit density and mini
mum chip size. All inputs and outputs are TTL compatible. 

• Dual port organization • Power Dissipation 
64K x 4 Dynamic RAM port (DRAM) 
256 x 4 Serial Access Memory port 
(SAM) 

DRAM; Act/SAM; Stby 
523mW max.(MB 81461-12) 
468mW max. (MB 81461-15) 

DRAM; Stby/SAM; Act 
275mW max. (MB 81461-12) 
220mW max.(MB 81461-15) 

DRAM; Stby/SAM; Stby 

• 24 pin DIP and ZIP package 
• Silicon-gate, Triple Poly NMOS, 

single transistor cell 
• DRAM Port 

Access Time (tRAcl, 
120ns max. (MB 81461-12) 
150ns max. (MB 81461-15) 

Cycle Time (tRe), 
230ns min. (MB 81461-12) 
260ns min. (MB 81461-15) 

• SAM Port 
Access Time (tsAcl, 

40nsmax. (MB81461-12) 
60 ns max. (MB 81461-15) 

Cycle Time (tse), 
40ns min. (MB 81461-12) 
60ns min. (MB 81461-15) 

• Single +5V power supply, ±10% 
tolerance 

110mWmax. 
• Bi-directional Data Transfer be

tween DRAM and SAM 
• Fast serial access asynchronous to 

DRAM ·except transfer operation 
• Real Time Read Transfer Capa-

bility 
• Page Mode capability 
• Bit Masked Write Mode capability 
• 256 refresh cycles every 4ms 
• RAS-only, CAS-before-RAS and 

Hidden refresh capability 
• Delayed write a.nd Read-Modify

Write capability 
• Standard 24 pin plastic DIP 

(Suffix; -PI 
• Standard 24 pin plastic ZIP 

(Suffix; -PSZ) 

ABSOLUTE MAXIMUM RATINGS (See NOTE) 
Rating Symbol Value Unit 

Voltage on any pin 
V1N , VOUT -1 to +7 V relative to V ss 

Voltage on Vee Vee -1 to +7 V relative to V""--,,, 
Storege Temperature TSTG -55 to +125 "C 
Power Dissipation Po 1.0 W 
Short Circuit - 50 mA output current 

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATI NGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 

MB81461-12 
MB81461-15 

July 1987 
Edition 3.0 

PLASTIC PACKAGE 
DIP-24P-M04 

PLASTIC PACKAGE 
ZIP-24P-M02 

PIN ASSIGNMENT 

MD2/DQ2 

e..-
" .. 

BOTTOM VIEW 

This device contains circuitry to . protect the 
inputs against damage due to high static volt
ages or electric fields. However. it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi
mum rated voltages to this high impedance 
circuit. 
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Block Diagram 

AO 

Vcc--

vss--

Pin Description 

Pin Number 

DIP ZIP 

1 7. 

2.3,22,Z3 8,9,4,~ 

4 10 ' 

5,6,19,20 11,12,1,2 

\. '. -1 13 

8 14 

17,16; Ii; 23,22,2:1-
14,11,10 20,17,16, 
9,13 15,19 

12 18 

18 24 
21 3 
2!( ."S' 
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Fig. 1 - BLOCK DIAGRAM OF MB 8146.1 and PIN DESCRIPTION 

Moo/DOO MOt/DOl MD2/DQ2 MD3/DQ3 

SOD ~01 SD2 SD3 

Symbol Parameter Mode 

SAS Serial Access Memory Strobe Input 

SDOto SD3 Serial" Data j /0 If 0 

TR/OE 
Transfer Enable/ 

Input 
Output Enable. 

MDO/DQO 
to Mask Data/Data I fO I/O 

I MD3/DQ3 
. MEIWE Mask Mode. Enable/Write Enable. Input 

RAS Row Address Strobe Input 

Aoto A7 Address Input Input 

... Vee Supply VoltaQe :1-5 V , Power:$upply 

CAS Column Address Strobe Input 

>. - SE Serial'port Enable Input 

". Vss Ground - Power Suppl'I 
. , 



DESCRIPTION 
DRAM OPERATION 
RAS; 
This pin is used to strobe eight row-ad
dress inputs from AD to A7 pins and is 
used to select the operation mode of 
subsequent cycle, such as DRAM ope
ration or transfer operation (by TR/OE 
and bit mask write cycle or not (by 
ME/wE and MDDIDOO to MD3/D03). 
Since RAS = "L" is the active condition 
of circuit, to maintain RAS = "H" 
(standby condition) is effective to save 
power dissipation. 

CAl; 
This pin is used to. strobe eight column 
address inputs at the falling edge. CAS 
pin has the function to enable and d is
able the output at "L" and "H" respec
tively during the read operation. 
Another function of CAS is to select 
"early write" mode conditioned by 
ME/WE = "L". 

ME/WE; 
This pin is used to select read or write 
cycle. ME!WE = "L" select write mode 
and ME!WE = "H" select read mode. 
This pin is also used to enable bit mask 
write cycle. If ME/WE = "L" at the fail
ing edge of RAS", bit mask write is en
abled. 

TR/OE; 
This pin is used to select Transfer oper
ation or not at the falling edge ofRAS, 
TR/m: = "H" enables DRAM operation 
and iRlOE = "L" enables Transfer 
operation between .DRAM and SAM. 
After the falling of RAS" with t yH , this 
pin is used for output enable. 
The TR/OE controls the impedance of 
the output buffers. TR/OE = "H" forces 
the output buffers at high impedance 
state. TR/m: = "L" leads the output 
buffers at low impedance state. But in 
early write cycle, the output buf.fers are 
high impedance state even if TRIOE is 
low. 

AOtoA7; 
These are multiplexed address input 

pins and used to select 4 bits of 262,144 
memory cell locations in parallel within 
the MB 81461. The eight row address in
puts are strobed by RAS and followed 
eight column address inputs are strobed 
by CAS. These are used to select the 
start address of serial access memory 
also. 

MOO/DOD to MD3/D03 
These are common I/O pins of DRAM 
port. I/O mode is as specified for each 
function mode in the truth table. 

Data Outputs: 
The output buffers have three-state 
capability "H", "L" and "High-Z". To 
get valid output data on the pins, one of 
the read operations is selected such as 
"read" or "read-modify-write" mode. 
During a refresh cycle, either RAS-only 
or CAS-before-RAS mode is selected, 
output buffers are set in "High-Z" state. 

Data inputs: 
These are used as data input pins when a 
data write mode such as "Early-Write", 
"Delayed Write" or "Read-modify
Write" is selected. In any of the above 
cases, these pins are set at "High-Z" 
state to enable data-in· without any bus 
conflict. 
In any operation mode, read, write, re
fresh, transfer and their combined func
tions, output states "H", "L", "High-Z" 
are set by control signals RAS, CAS, 
ME/WE and/or TR/OE. When "Bit mask 
write" mOde is set, these pins are used 
as a control signal for write inhibit with 
MDi/DOi = "L" on the selected bit i. 

Page Mode; 
The page mode operation is to ·strobe 
the column address by CAS while RAS 
is maintained at "L" through all the suc
cessive memory operations if the row 
address doesn't change. This mode can 
save power dissipation and get the faster 
access time due to the elimination of 
RAS" falling edge function. 

Refresh; 

MB81461-12 
MB81461-15 
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Refresh of the 0 RAM cells is performed 
for every 256 rows per every 4 m illi
seconds. 
The MB 81461 offers the following 
three types of refresh. 
1) RAS-Only refresh; The RAS-Only re

fresh is performed with CAS="H" 
condition. Strobing every 256 row 
addresses with RAS will complete all 
bits of memory cell to be refreshed 
while all outputs are invalid due to· 
"High-Z" state. FurtherRAS-only re
fresh saves the power dissipation sub
stantially. 

2) CAS-before-RAS refresh; The CAS
before-RAS refresh offers an alter
nate refresh method ... lf CAS is set 
low for the specified period (tFCS) 
before the falling edge of RAS, re
fresh control clock .generator and re
fresh address· .counterare enabled, 
and an refresh op.erstion is per
formed. After· the. refresh operation 
is performed, the refresh address 
counter is incremented automatically 
for the n·ext CAS-before-RAS refresh. 

3) Hidden refresh; The hidden refresh is 
performed by maintaining the valid 
data of last read cycle at MD/DO 
pins while extending CAS low. The 
hidden refresh is equivalent to CAS
before-RAS refresh because CAS 
stays low when RAS goes to low in 
the next cycle. 

Bit Mask Write; 
This mode is used when some of the bits 
should be inhibited to be written into 
cells. The bit mask write mode is exe
cuted by setting t.iiE/WE = "L" at the 
falling edge of RAS during write mode 
(early, delayed write or read-modify
write cycle). The bits to be masked (or 
inhibited to write) is determined by 
MD/DO state at the falling edge of RAS, 
for example, if MDO/DOO and ME!WE 
are both low at the falling edge ofRAS, 
the data on MDO/DOO pin is not written 
into the cell during the cycle. Refer to 
the Fig. 2. 
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E XAMPLE OF BIT MASK WRITE OPERATION 
, 

Falling edge Of RAS 
Function 

TR/OE ME/WE MDO/DOO MD1/DQ1 MD2/DOl MD3/DQ3 

H X X X X , Write enable 

H " 

L H L 
Write enable for DOO and DOl 

L H Write disable, for DQ1 and DQ3 -"-

FUNCTIONAL TRUtH TABLE FOR DRAM OPERATION 
. Don't Care X. 

RAS CAS ME/WE TR/OE ADDRESSES 
MDO/DQO to 

Function MD3/DQ3 
H H X X X , X Standby 

L L H H-'L Valid Valid Data Out Read 

L L L* H .... X Valid Valid Data In EarlV Write 

L L H .... L H .... X .... H Valid Valid Data In Delayed Write 

L L H .... L H .... L .... H Valid Valid Data Out Read·Modify-Write '~Valid Data In 

L. H X H .... X Row address High-Z RAS-O~ly Refresh 

H+L L X H .... X X High-Z CAS-before-RAS Refresh . , *: If ME!WE = "L at the failing edge of RAil, bit mask wrtte mode IS enabled . 

TRANSFER OPERATION: Pseudo Write Transfer: 
The transfer operation is featured in the 
MB 81461 B; This mode is used to trans
fer simultaneously 2~6x4 data from 
DRAM to SAM or from SAM to DRAM. 
The direction of transfer is determined 
bV the .state of M E/WE at the falling 
edge of RAS. ME/WE="H" defines the 
transfer from DRAM to SAM,JRead 
Transfer Cycle) and ME/W!:="L" de
fines the transfer from SAM to DRAM 
(Write Transfer Cycle). 
I/O mode ofSDOto !iD3 determined 
while the transfer operatfon is set (TRI 
OE="L") conjulictioned with ME/WE 
state. 
After Read Transfer Cycle, please apply 
two or more SAS Clock. . 

TRIO!:; " 
This pin is used to enable transfer oper-
atior at th~ faliin9 ~dge of RAS, 

ME~;." ' ,'. 
This pin is used to. select the directiqn 
'of"transfer ,at the ,fall ing edge of RAS. 
AOto A7; 
'rhe~ ,pins, are u~d to select the :ow 
add ress .of ,O.R AM port t() be tra nsfe red 
from,'or ~o, and. the start address of 
SAMp,ort for the, seriai read or write 
oper<ition. The roW address, is strobed 
by RAS" and the start address, is strobed 
by'CAS". 

3-6 

To start serial write cycle, the SD pins 
must be set in input mode. To do this, 
write transfer cycle should be executed. 
The pseudo write transfer cycle is to 
change the SD pins into input mode 
without data transfer from SAM to 
DRAM. Refer to Fig. 3. 

Refr!!sh during transfer cycle; . 
DRAM and SAM are refreshed during 
transfer cycle as shown below. 
1) Read transfer cycle: 

During read' tra~sfer cy!;le, the 
selected row address of DRAM to be 
transfered to SAM is refreshed. SAMi 
data ,are kept by applying 2~6 SAS, 
clocks with in 4 ms after the read 
transfer cycle. 

2) Write transfer cvcle: 
During write. transfer cycle, the new 
data are written from SAM to DRAM 
and this row address should be re-
freshed withit;1 4 ms. 
But' SAM data are not refreshed 
duriflg write transfer cycle. Tl:lere
fore,. tl:l!j SAM refresh (applying 256 
SAS <;Iocks.within 4 ms) must be 
executed. Especially, when the write 
transfer cycle is exe,cute<! conti-. 
nuously, 256 ,SAS clock should be 
applied within <I ms. 

.SERIAL ACCESS OPERATION: 
The MB 81461 has 256 words by4 bits 
Serial Acess Memory (SAM) correspond
ing to 64K words by 4 bits DRAM and 

the fast serial read/write access is 
achieved by SAM architecture. Read or 
write cycle' is determined when the last 
read or write transfer operation is exe
cuted. If the last transfer operation was 
read transfer, the serial read cycle is 
performed until the next write·or 
pseudo write transfer cycle is executed. 
On the other hand, if the last transfer 
operation was write or pseudo write 
or pseudo write trimsfer, the serial write 
cycle is performed. In the serial write 
operation, 256 words by 4 bits data 
stored in the SAM can be transferad to 
DRAM underSE="L" condition, and 
SE="H" condition disables data transfer 
from SAM to ORAM. The serial access 
operation can ba done asynchronously 
from DRAM port. 

SAS; 
Thispjn is uS!ld as.a shift clock for SAM 
port. The serial access is. triggered by the 
rising edge of SAS. In the write cycle, 
the data of the SD pins are strobed by 
the rising edge of SAS and writtef'! into 
t~e selected ce.l!' In the read cycle, ollt-



put data become valid after t SAC from 
the rising edge of SAS and the data re
main valid until the next cycle is de
fined_ The SAS clock increments the 
SAM address automatically_ When the 
SAM address exceeds #255 (Most Sig
nificant Address) it returnes to #0 
(Least Significant Address). 

~. 

This pin is used to enable serial access 
operation by bit to bit. SE' = "H" dis
ables serial access operation. I n the 
serial read operation, this pin is used for 
output enable, i.e., SE' = "H" leads SO 
pins to "High-Z" state. SE = "L" leads 
SO pins to valid data with specified ac
ce$S time. In the serial write operation, 
this pin works as write enable control 
pin. 

SOOtoS03; 
These are used as data input/output pins 
for SAM port. Input or output mode is 
determined by last occured transfer 
operation, if last transfer operation was 
read transfer mode, :they are output 
mode. If the Write transfer mode was 
set, SO pins are enabled to write data 
into SAM. 

Refresh; 
Since the SAM is constructed by dy
namic circuitry, the refresh is necessary 
to maintain the data in it. The refresh 
of SAM mu~t be do~e by 256 cycles 
of SAS clock/4ms in either output or 
input mode. SE = "H" allows refresh 
of SAM with SO pins at "High-Z" state. 

Real Time Read Transfer; 
This feature is applicable to obtain val,id 

MB81461-12 
MB81461 .. 15 

IUIII~~milillmi~ilmillmllll 
FUJITSU 

IU~~~iilllllll!~~llmlmlll!~111 

data continuously when row address is 
changed Without any timing loss from 
the last bit of previous row to the first 
bit of new row. Oata transfer from 
ORAM to SAM is triggered by rising 
'edge ofTR/OE after the preparation of 
internal circuit for this operation, while 
SAM port can continue read operation 
asynchronously from the above men
tioned internal move. Once TR/OE re
turns to "H" with the restricted timing 
specification tTSL and t TSD refered to 
SAS clock, SO pins can get the valid 
output data continuously as shown in 
Fig,. 4. The key issue to achieve this 
feature is to apply SAS clock contin
uously with the timing consideration to 
the rising edge of TR/OE'. 

FUNCTIONAL TRUTH TABLE FOR SERIAL ACCESS (Asynchronous from DRAM port) 

Falling edge of RAS 
SAS SE SOOto S03 Function' 

TR/OE I ME/WE 

H I X 
Clock L I nput/Output* Sequential access enable 
Clock H Input/Output* Sequential access disable 

*: The read or write operation of SAM port is pre-determined by the last occurred transfer cycle. Input mode is for write 
operation. Output mode is for read operation. '. 

x; Dan'tCa .. 

Fig. 2 - EXAMPLE OF BIT MASK WRITE OPERATION 

Set k I mas wr ta mode 

..... ~ 
Tlf/OE 

MOO/DOO Masked 

M01/D01 ..... Non masked Write "tot" 

MD2/DQ2 Masked 

MD3/DQ3 

"" 
Non masked Write "L" • Don'tC8re 
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SAS 

so 

SAS 

Fig. 3- EX.AMPLE OF.PS.EUDO WR.ITE TRANSFER CYCLE· 

Serial'Reed for previou) row 

• Don·tCars ~ Inhibit of Rising Ed., • 

'Tha DRAM data Of this row addr ... ara rafrashed during pseudo writa transfer cycle. 

Fig. 4 - ExAMPLE OF REAL TIME READ TRNASFER OPERATION 

Previous Row. New Row 

.·.Don·tClrs 



Imllilimmilimimilimilillml~~ilill 

:::~::t~~ ~ill:lm.l~ 

RECOMMENDED OPERATING CONDITIONS 
(Referenced to Vss) 

Parameter Symbol Min, Typ, 

Vee 4,5 5,0 
Supply Voltage 

Vss 0 0 

Input High Voltage VIH 2.4 

Input low Voltage VIL -2,0 

CAPACITANCE (TA=25°C) 

Paramter Symbol 

Input Capacitance (AO to A7) C IN1 

Input Capacitance (RAS, CAS, ME/WE, SE, TR/OE) C IN2 

Input Capacitance (SAS) C IN3 

Input/O\ltput Capacitance (MDO/DOO to MD3/D03) CI01 

Input/Output Capacitance (SDO to SD3) C I02 

AC TEST CONDITIONS 

1) Input 

4 V IL =O,8V 

tT = 5ns 
\~-

2) Output 

VOH = 2'4V{ }-
• HIGH-Z-

VOL ~ O.4V 
--------' 

Max, Unit Operating Temperature 

5,5 V 

0 V 
o°c to +70°C 

6,5 V 

0,8 V 

Max 
Typ Unit 

DIP ZIP 

7 8 pF 

10 12 pF 

7 7 pF 

7 8 pF 

7 8 pF 

3) Output load 

Measuring Point 

"0010"" ~ .""00> Li:= 
o I 

l~' 

sDo~>-o_s-D3--r"1Ir. _50_P_F_M"'~_S-1uring Point . 
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DC CHARACTERISTICS 
(Recommended operating conditions unless otherwise noted.) 

Parameter 

SAM STANDBY SE=V1H,SAS=V1L 

OPERATING CURRENT" MB 81461·12 
Average power supply current 
(i'i'AS, CAS cycling; tRC = min) MB 81461·15 

STANDBY CURRENT 
Power supply cumlnt (i'i'AS = CAS = V IH) 

REFRESH CURRENT 1" MB 81461·12 
Average power supply current 
(CAS = V 1H , RAScycling;tRC = min) MB 81461·15 

PAGE MODE CURRENT' MB 81461·12 
Average power supply current 
(RAS = V 1L, CAS = cycling, tpc'= min) MB 81461·15 

REFRESH CURRENT 2" MB 81461·12 
Average power supply current 
(CAS'·before·RAS'; tRC = min) MB 81461·15 

TRANSFER MODE, CURRENT MB 81461·12 
Average power supply current 
(~, CAS cycling; tRC = min) MB 81461·15 

SAM ACTIVE SE = V 1L, tsc ='min 

OPERATING CURRENT" MB81461·12 
Average power supply current 
(FiAS, CAS cycling; tRC = min) MB 81461·15 

STANDBY CURRENT MB 81461·12 
Power supply current 
(RAS = cAS =V1H ) MB 81461·15 

REFRESH CURRENT 1" MB 81461·12 
Average power supply current 
(CAS = V1H/RAS cycling;tRc = min) MB 81461·15 

PAGE MODE CURRENT" , MB 81461·12 
Average power supply current 
(RAS = V1L, CAS cycling, tpc = min) MB 81461·15 

REFRESH CURRENT 2" MB 81461·12 
Average power supply current 
(CAS·before·RAS; tRC = min) MB 81461·15 

TRANSFER'MODE CURRENT MB 81461·12 
Average power supply current 
(RAS, CAS cycling; tRC '" min) MB 81461·15 
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Symbol Min Max Unit 

95 
ICCl mA 

85 

Icc2 20 mA 

'77 
Icc3 mA 

70 

50 
Icc4 mA 

45 

77 
Icc5 mA 

70 

" 

110 
Iccs mA 

100 

130 
Icc7 mA 

110 

50 
Icee mA 

40 

112 
Icc9 mA 

95 

85 
ICC10 mA 

70 

112 
ICCll mA 

95 

145 
ICC12 mA 

125 



DC CHARACTERISTICS 
(Recommended operating conditions unless otherwise noted.) 

Parameter 

INPUT LEAKAGE CURRENT 

Input leakage current, any input (OV ~ V IN ~ 5.5V, 

Vcc =5.5V, Vss=OV, all other pins not under 

test=OV) 

OUTPUT LEAKAGE CURRENT 

(Data out is disabled, 0 V ::;; VOUT ..,;: 5.5V) 

OUTPUT LEVELS 

Output high voltage (lOH =-5mA/-2mA for DQi/SDi) 

Output low voltage (lOL =4.2mA) 

Symbol Min 

IIIL) -10 

lOlL) -10 

VOH 2.4 

VOL 

Illmlllmlmlm~!llmlllll~~iml~1111 
MB81461-12 FUJITSU 
MB 81461-15 Ilm~llllllllllllmlmllll~mlml~i~1111 

Max Unit 

10 p.A 

10 p.A 

V 

0.4 

Note: Icc is dependent on output loading and cycle rates. Specified values are obtained with the output open. 

AC CHARACTERISTICS 
(Recommended operating conditions unless otherwise noted.) 11111111_. 

MB 81461-12 BM 81461·15 
Parameter - Symbol ' Unit 

Min Max Min Max 

Time between Refresh (RAM/SAM) tREF 4 4 ms 

Random ReadIWrite Cycle Time tRC 230 260 ns 

Read-ModifY·Write Cycle Time tRwC 305 345 ns 

Page Mode Cycle Time tpc 120 145 ns 

Page Mode Read·Modify·Write 

Cycle Time 
tPRWC 195 225 ns 

Access Time from RAS IIDI tRAC 120 150 ns 

Access Time from CAS IiJIiI tCAC 60 75 ns 

Output Buffer Turn Off Delay tOFF 0 25 0 ,35 ns 

Transition Time tT 3 50 3 50 ns 

RAS Precharge Time tRP 90 100 ns 

RAS Pulse Width tRAS 120 60000 150 60000 ns 

RAS Hold Time tRSH 60 75 ns 
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AC CHARACTERISTICS 

MB 81461·12 MB 81461-15 
Parameter - Symbol Unit 

Min Max Mi~ ., Max 

CAS Precharge Time 
tCPN 40 50 

(Normal cycle) 
ns 

CAS Precharge Time 
tcp 50 60 

(Page mode only) 
ns 

CAS Precharge Time 
tCPR 25 30, 

(CAS-before-RAS ) 
ns 

CAS Pulse Width tCAS' 60. 60000 75 60000 ns 

CAS Hold Time tCSH 120 
, 

150 ns 

RAS to CAS Delay Time 1m tRCO 22 60 25 75 ns 

CAS to RAS Set Up Time tCRS 10 10 ns 

Row Address Set Up Time tASR 0 , , 0 I 
". 

n~";, 

Row Address Hold Time '. I" :tRA~ 12 15 ns 

Column Address Set Up Time tASC 0 0 ns 

Column Address Holli Time tCAH 20 25 .. ' ... nS 

Read Command Set Up Time tRCS 0 0 ns 

Read-Command Hold Time 

Referenced to RAS ID tRRH 20 20 ns 

Read Command Hold Time 
I:, 0 0 

Referenced to CAS 
tRCH' ns 

Write Command Set Up Time twcs -5 -5 ns 

Write Command Hold Time t WCH 30 35 ns 

Write Command Pulse Width twp 30 35 l ns 

Write Command to RAS Lead Time tRWL' 40 45 ns 

Write Command to CAS LeadTime tcwL 40 45 ns 

Data In SetUp Time 
," . 

'tos 0 0 ns, 

D;l1:a In Hold Time .toH 30 35 lis 

Access Time from TR/DE III tOEA 35 40 'ns .. 
TlVOE to Data In Delay Time tOED 25 30 ns 
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AC CHARACTERISTICS 

Parameter .. Symbol 

Output Buffer Turn Off Delay 

from TR/OE 
tOEZ 

TR/OE Hold Time Referenced to ME/WE tOEH 

TR/OE to RAS inactive Set Up Time tOES 

Data In to CAS Delay Time IIiI tozc 

Data In to TR/OE Delay Time IIiI tozo 

Refresh Set Up Time Referenced to 
tFCS RAS (CAS-before-RAS) 

Refresh Hold Time Referenced to 
RAS (CAS-before-RAS) tFCH 

RAS Precharge to CAS Active 
tRPC 

Time 

Serial Clock Cycle Time tsc 

Access Time from SAS lID tSAC 

Access Time from SE lID tSEA 

SAS Precharge Time tsp 

SAS Pulse Width tSAS 

SE Precharge Time tSEP 

SE Pulse Width tSE 

Serial Data Out Hold Time 

after SAS High 
tSOH 

Serial Output Buffer Turn Off 
tSEZ 

Delay from SE 

Serial Data I n Set Up Time m tsos 

Serial Data In Hold Time m tSOH 

MB81461-12 

Min Max 

0 25 

0 

0 

0 

0 

25 

25 

20 

40 50000 

40 

40 

10 

10 

25 

25 

10 

0 25 

0 

20 

1lllllllllllllllllllllllllllllllllmlllllllllm~1 
MB81461-12 FUJITSU 
MB81461-15 1IIIImlllllillmlllllllillmlllllllllllllillmi 

MB81461-15 
Unit 

Min Max 

0 30 ns 

0 ns 

0 ns 

0 ns 

0 ns 

30 ns 

30 ns 

20 ns 

60 50000 ns 

60 ns 

50 ns 

20 ns 

20 ns 

45 ns 

45 ns 

10 ns 

0 30 ns 

0 ns 

25 ns 
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m~llmlllmlllllmllll~~mllllllll~1111111 MB 81461-15 

AC CHARACTERISTICS 

Parameter IIim!I 

Transfer Command (TR )to RAS 
Set Up Time 

Transfer Command ITR) to RAS 
Hold Time 

Write Transfer Command (TR) to 
IB RAS Hold Time 

'. 

Transfer Command (TR) to CAS 
Hold Time 

Transfer Command (TR) to SAS 
Lead Time 

Transfer Command (TR) to RAS 
Lead Time 

Transfer Command (TR) to RAS 
Delay Time 

First SAS Edge to Transfer Command 
Delay Time 

ME/WE to RAS Set Up Time 

ME/WE to RAS HoLd Time. 

Mask Data (MD) to RAS Set Up Time 

Mask Data (MD) to RAS Hold Time 

Serial Output Buffer Turn Off 
Delay from RAS IB 

Serial ,Output Buffer Turn On 
III Delay from RAS 

SAS to RAS Set Up Time III 

RAS to SAS Delay Time III 

Serial Data Input to SE Delay Time 

Serial Data Input Delay from RAS III 

3-14 

Symbol 

tTS 

tRTH 

tRTHW 

tCTH 

tTSL 

tTRL 

tTRD 

tTSD 

twsfl .' 

tRWH 

t MS 

tMH 

tSDZ 

tsRo 

tsRs 

tSRD 

tSZE 

tSDD 

MB 81461-12 MB 81461-15 
Unit 

Min Max Min Max 

0 0 ns 

90 110 , ns 

12 15 ns 

30 35 ns 

5 10 ns 

130 140 ns 

-65 -50 n~ 

25 35 ns 

0 0 ns ' 
., 

12 15 ns 

0 0 ns 

35 45 ns 

. 

10 60 10 75 ns 

0 0 ns 

40 60 ns 

30 45 ns 

0 0 ns 

60 75 ns 



AC CHARACTERISTICS 

Parameter - Symbol 

Serial Data Input to RAS Delay Time &I tszs 

Pseudo Transfer Command (SE) to 
III t ESR RAS Set up Time 

Pseudo Transfer Command (SE) to 
III tREH RAS Hold Time 

Serial Write Enable Set up Time m tsws 

Serial Write Enable Hold Time ID tswH 

Serial Write Disable Set Up Time ID tSWls 

Serial Write Disable Hold Time ID tSWIH 

Asynchronous Command (TR) to 
tys RAS Set Up Time 

Asynchronous Command (TR) to 
tYH RAS Hold Time 

Time between Transfer III tREFT 

NOTES; 

D An initial pause of 200lls is required after power·up 
followed by any 8 FfAS, 8 transfer, and 8 SAS cycle 
before proper device operation is achieved. In case of 
using internal refresh counter, a minimum of 8 CAS· 
before·RAS initialization cycles instead of 8 RAS cycle 
are required 

iii AC characteristics assume 
II V1H (min) and V1L (max) are reference. levels for meas· 

uring timing of input signals. Also, transition times are 
measured between V1H (min) and V1L (max). 

.. Assumes that tRCO .,;; tRCO (max). If t RCO is greater 
than the maximum recommended value shown in this 
table, tRAC ·will be increased by the amount that tRCO 
exceeds the value shown. 

III Assumes that tRco L tRCO (max). 
II Measured with a load equivalent to 2 TTL loads and 

100pF. 

MB 81461·12 

Min Max 

0 

0 

12 

20 

80 

20 

40 

0 

12 

4 

MB81461-12 
MB81461-15 

MB 81461·15 

Min Max 

0 

0 

15 

30 

120 

30 

60 

0 

15 

4 

1IIIIImllllllllllllllllllllll~mll~~~I~ml 
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Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ms 

a Operation within the tRco (max) limit insures that 
tRAC (max) can be met. tRco (max) is specified as a 
reference point only; if tRCO is greater than the speci· 
fied tRCO (max) limit, then access time is controlled 
exclusively by tCAC' 

II tRCO (min) = tRAH (min) + 2tT (tT=5ns) + t ASC (min) 
iii Either tRRH or tRCH must be satisfied for a read cycle. 
lIB Measured with a load equivalent to 2 TTL loads and 

50pF. 
II Input mode only 

III Write transfer and pseuso write transfer only. 
III Read transfer only in the case that the previous trans· 
. fer was write transfer. 
III Pseudo write transfer only. 
1m If tR E FT is not satisfied, 8 transfer and 8 SAS cycles 

before proper device operation is needed. 

1m Either tozc or tozo must be satisfied. 
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1IIIIIIIIIIIIIIlllllllllllmlll~~lmllmll MBJ1461-15 

READ CYCLE 

ADDRESSES v, v'e ___ , .......... ..-----' 

MD/OO 
IOUTPUT) 

M0700: 
!INPUT), 

WRITE CYCLE (EARLY WRITE) 

III Don't Cere 

'V'H_--...;,J,t-~~~-~~--tF'AS-~-~~-~~.l,.---....L 

VIL -

ADORESSES ~' 
, 'e 

MD/DO 
(INPUT) 

MD/DO VOH __ --:.;:...... __ ....... _'H'G'~_Z.------:......----'----:...... ___ 
IOIJT~UT), Vo e::-

'Note 1) Whi;n'IVIE/WE = "H", all dataoh the MO/OQ can be written into the cell. ' , , 
When ME/WE = '!L", the, data on the·MOIOQ are not written (masked) except for when MO/OQ = "H"at the 
falling edge of RAS, 

3-16 



V'H 
RAS 

VIL -

CAS V'H 

V'L 

OELA YEO WRITE CYCLE 

1IIIIIIIIIIIImlllll~llmmll~~lllmllllll 
MB81461-12 FUJITSU 
MB 81461-15 1IIIIIImlllmllm~~ml~m~i~~III~11 

ADDRESSES~V:':L 1I~~~~I11.~~§:j •• II.' •• 'IIIIII.1 

MoioO 
IINPUT) 

V'H ___ ~"------.l_"" 

V'L -.IIII-h,.---4-~ 

V'H __ r-.--;. 
V'L ___ -"'" 

MOIDO VOH-
(OUTPUT! VOL _--IHIGli-Z -;---------i 

V'H -.. rf"-------, •••• r.....,.,.-., ••••• 
VIL -.I 

• Don"tC.ro 

Note 1) When ME/WE = "H", all data on the MO/DQ can be written into the cell. 
When ME/WE = "L",the data on the MOtOQ are not written (masked) except for when MOtOQ = "H" at the 
falli ng edge of 'RAS.. . . . 

Note 2) When TRtOE is kept "H" through a cycle,the MOtOQ are kept High·z state. 

REAO·MOOIFY-WRITE CYCLE 

ADDRESSES ~V::~L.II~~~~lIi~~~l •••••• '.I111 ••• 

MolDO 
IINPUT! 

V'H _ .... _~-....u,_.--.;-....:...-:------.l.r--·"V'L-:~:.....---

V,L ---~-....;f1II-' 
V,H-......... r---;. 
V,L-__ ~-.;I; 

_Dem·te... 

Note 1) When ME/WE = "H", all data on the MOtOQ can be written into the cell. 
When liii"E/WE = "L", the data on the MOtOQ are not written (masked) except for when MOtOQ = "H" at the 
falling edge of RAS. 



-

1lli00000I1Imllllllili 
PU-JlnsuMB81461-12 
Im!~m~~lml~ll~mlmi~iilll ,MB814614$ 

ACCRESSE~, V, 

PAGE MODE READ CYCLE 

PAGE MODE WRITE CYCLE (EARLY WRITE) 

MC/co VOH -
(OUTPUT) ':'!,L~,--:-;---------·HI(IH.Z--""" '1----------

II Don't Car. 

Note 1) WhenME/WE = "H", all data on the MD/DO can be written into the cell. , 
, When,~IWE= ".L", the data on the MDIDQare not written (masked) excepfforwhe,n MDIDO = "H" at the 

falling'eC:lge'of RAS. . ', '. '.,' 



1111111111~mlm~~~mlllllll~~llllmlllll 
MB81461.12 PU.nTSU 
MB 81461.15 1IIIImlmllllllll~llllm~~m~imlmlll~ 

PAGE MODE DELAYED WRITE CYCLE 

V,H .:-----.tt::=======:t;~~======:::u;::::::=i 
VIL -

V,H _J-~::I-tc,.s----u 
V,L 

ADDRESSES Vv'HI~~~~~~~'.~~~~!' .~~~;.~ ••• '. IL 

III Don't c.r. m Valid Dm In 

Note 1) When ME/WE = "H ", all data on the MO/Oa can be written into the cell. _ 
When ME/WE = "L", the data on the MO/Oa are not written (masked) except for when MO/Oa = "H" at the 
falli ng edge of R AS. 

Note 2) When TR/OE is kept "H" through a cycle, the MO/Oa are kept High·Z state. 

MEIWE 

MD/DO 
(lNPUTI 

PAGE MODE READ-MODIFY·WRITE CYCLE 

Note 1) When ME/WE = "H", all data on the MO/Da can be written into the cell. 
When ME/WE = "L", the data on the MD/Oa are not written (masked) except for when MO/oa = "H" at the 
fall i ng edge of R AS. 
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~.()NlYREFRESH CYCLE <PnIWE.iOoil't Care) 

V1H __ -----.,......-~lr:--:---:---:----·'RA.s----::-----I~------J 
VIL -

VIH 
ADDRESSES V 

IL 

MD/DO 
(OUTPUT) 

-i~"-----'--""";~\-....:.-:i!.;'-:"'~~--HIGH-Z-----------_ 

'fA/OE 

MD/DQ 
(INPUT) 

RAS 

CAS 

• Don',1Care 

CAS.BEFORE·RAS REFR,ESH CYClI! (ADDRESS; MEJWE, TR!OE-Don't Care) 

VIH -

VIL -

VIH 

VIL 

MD/DQ VOH ---...;... ....... 
(OUTPUT) VOL ______ ~--~-.,......----~--HIGHI-Z~~-----~--------

MD/DQ 
(INPUT) 

VIH - HIOiH-Z:_ 
V. L --



RAS 
VIH 

V1L -

~ 
V1H 
V 1L 

ADDRESSES~H 
. IL 

HIDDEN REFRESH CYCLE 

tCRS I~--------* 
f----tRI'--I 

1IIImlm~~llmllllllm~llm~~llmlm~1 
MB81461-12 FUJITSU 
MB81461-15 1IIIIIImllllllllllllllllllllllllllllllllllllilim 

MD/DO VOH - IUH.~J-~:.J"-----VAUD;;;;:;:;C;i:j';'-----i 
(OUTPUT) VOL ----

MD/DO VIH 
(INPUT) V1L 

• Don'tea .. 
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FUJITSU MB81461-12 

1111111111111111111111111111111111111111111111111111 MB81461-15 

READ TRANSFER CYCLE" (MDtDQ = Don't Care) 

RAS 

RAS 
V1H -

CA5 
V 1H 

V1L 

TR/OE 
V1H -

V 1L -

ME~ 
VIH 

VIL 

5A5 
VIH -

VIL -

5E 
V 1H -

V1L -

50 VIH -

(INPUT) VIL -

50 VOH-

(OUTPUT) VOL -

Previous row ~I New row • 

': In the case that the previous transfer is read transfer. 
": If SE is low, the valid data will appear within t SAC or t SEA ' 
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READ TRANSFER CYCLE* (MD/DQ = Don't Carel 

TA/OE 

MW/WE 

SAS 

SE 
VI 

SO VI 
(INPUT) 

SO V OH-

(OUTPUT) VOL-

*; In the case that the previous transfer is write transfer. 
**; If SE is low and the previous cycle is serial write cycle, this should be valid data input. 

Ilm~~mmm~m~~m~~mlllmwmlll 
MB81461-12 FUJITSU 
MB81461-15 ~~IIIII~mIIIIlIlIllIlMIIIIIIII 

.Don'tCa .. 

~ Inhibit of Rising Edge 
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RAS 
VIH 

VIL -

CAS 
VIH 

VIL 

ADDRESSES VIH 

VIL 

TR/OE 
VIH 

VIL 

ME/WE VrH 
VIL 

SAS "iH -

\IlL 

SE VIH 
VIL 

' SO V IH 
(INPUT) VIL 

WRITE TRANSFER CYCLE* (MD/OQ = Don't Care) 

,teRs 

SO VOH-

(OUTflUT) VOL -

____ ...;...;. ____ ....;....; ____ ...;...,.0' HIGH-Z----------.,......---

3·24 
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*; In the case that the previous transfer is write transfer. 
**; If SE is high these data are not written into the SAM. 

• Don'tCars 

m Inhibit of Rising Edge 
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MB81461-12 FUJITSU 
MB 81461-15 m~~m~OO~~~~llm!i~mMm~~111 

PSEUDO WRITE TRANSFER CYCLE (MOl DQ = Don't Care) 

V,H ---~t-----

ADDRESSES VV1H 
IL __ '~~ 

SAS 

SO 
(INPUT) 

SO -~::):~::~~~:r------.HIIGH-Z------------(OUTPUT) VOL -. 

• Don'tCa .. 

m Inhibit of Rising Edge 

*: If SE is high, these data are not written into SAM. 
**: If SE is high, SO (SOO to S03) are in High·Z state aftertsEZ. 

If SE becomes low, the valid data will appear meeting tsAC and tsEA. 
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3-26. 

RAS 

TR/OE 

SE" 

SAS 

so 
(INPUT) 

SERIAL READ CYCLE 

V1H 

VIL -. 

VIH 

'VIL 

V1'L 

In the case of §="L" while the operation; 

VIH -

VI'L -:"-;::;;;::;;:::::"i;C:=:::::;;::~==t.~===+====;:;;:===;---

SAS 

~~PUT) .~:: =-----------HIGH-Z-------------..,.-

ISS'!! Inval.id Data 



SERIAL WRITE CYCLE 

TR/OE 

SO VOH-~ ________ _ 

(OUTPUT) VOL-

SO 
(INPUT) 

In the case of SE="L" wh ile the operation; 

VIH-

1IIIIIIIIIIIIIIm~llllli~ll~mlm~li!~11 
MB81461-12 FUJITSU 
MB 81461-15 lillllli~~~!m~mIW!~~~m~. 

VIL-· ________ ~======~======~====~~====~~~ 

SAS 

SO 
(OUTPUT) 

so v 
(INPUT) 

.Don'tca .. 
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Fig. 5 - CURRENT WAVEFORM (Vee = 5:5V, TA = 25°C) 
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j:i9.'~- CURRENT WAVEfORM (Vee" 5.5V, TA .; 25°C) (cont'd) 

TRANSFER MODE CYCLE SERIAL ACCESS CYCLE 
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sr-r tl Vr-t-

f- I- po-I-t-
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TYPICAL CHARACTERISTICS CURVES 
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Fig. 6 - NORMALIZED ACCESS TIME 
vs SUPPLY VOLTAGE 
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Fig. 10 - OPERATING CURRENT 
vs AMBIENT TEMPERATURE 
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Fig. 7 .;.. NORMALIZED ACCESS TIME 
VI AMBIENT TEMPERATURE 
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TA = dsac 
-IRC = 230 n. 
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Fig. 11 - STANDBY SURRENT 
VI SUPPLY VOLTAGE 
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Fig. 15 -PAGE MODE CURRENT 
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Fig. 24-ADDRESSANDDATA (DO AND SO) 
INPUT VOLTAGlfvs SUPPLY VOLTAGE 
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Fig. 30 - DO OUTPUT CURRENT 
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Fig. 31 - SO OUTPUT CURRENT 
vs SO OUTPUT VOLTAGE 

!z 2001--+---+---t---+--I 
w 
a:: 
a:: a 1501--+---+---t---+--I 

I
::J 
~ 1001--+---7''''''--+-= __ .---1 
::J 
o 
C 

'" .:. 
a 

« .s 

1 5 
VOL. SD OUTPUT VOLTAGE (V) 

Fig. 33 - SO OUTPUT CURRENT 
VI SO OUTPUT VOLTAGE 

!z-1001--+--~-+--+--I 
w 
a:: a:: a -751...30_+---+---+---+--1 

I
::J 

~ 
::J o 
C 
'" -251--+--~-~--+--I 
J: 
a 

3·33 



III 

Hmll~II~~.mllliIMllil 
FUJITSU 

Iliml~MI~imlmlllli~lli~1111 
MB8146M2·· 
MB81461-15 

PACKAGE DIMENSIONS 
PLASTIC DIP (Suffix: -PI PLASTIC ZIP (Suffix: -PSZI 
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24-LEAD PLASTIC DUAL·IN·LlNE PACKAGE 
(CASE No.: DIP-24P-M(4) 

INDEX-' EJECTOR MARK ~ 
O "- .3S8t.D1D U (9.10tD.251 

·INDEX-2 ~ 

~'.'92~~(30.28~~gl~ 

Cl FUJITSU LIMITED 1987.D2402SS·2C 

24-I.EAD PLASTIC ZIGZAG-IN-LINE PACKAGE 
, , . {CASE No.: ZIP·24P-M02) 

e FUJITSU LIMITED 1987 Z24002S·1C 

Dimension,;n 
inches (millimeters) 

Dimensionlin 
inchel(mitlimeters) 

The information contained in 

this doc~ment does not convey 

any license und.,r copyrights, 

patent righ'ts, 'software rights or 

trademarks claimed by Fujitsu. 

Circuit diagrams utilizing 

Fujitsu products are included 8S 

a means of illus~ratj'..,g typical 

applications. COmplete informa
tion" sufficient for construction 

purposes is not necessarily 

given. T,he information con

tained in this document has 

been carefully-ehecked and is 

believed to be reliable. However, 

Fujitsu ·assumes "no responsibi

lity for inaccurecies. Fujitsu 
reserves the right to change 

products or specifications with

qut notice. 



262, 144 BIT DUAL PORT DRAM 
The Fujitsu MB B1461B is a fully decoded dual port NMOS dynamic random 
access memory organized as 65,536 words by 4 bits dynamic RAM port and 
256 words by 4 bits serial access memory (SAMI port. 
The DRAM port is identical to the Fujitsu MB 81464 with four bits paraliel 
random access I/O while the SAM port is designed as four 256 bit registers each 
operating as a serial I/O. The four serial registers operate in parallel with each 
other during SAM port operation. Internal interconnects give the device the 
capability to transfer data bi·directionally between the DRAM memory array 
and the SAM data registers. 
The MB 81461 B offers complementely asynchronous access of both the 
DRAM and SAM ports except when data is transfered betwee'n them internally. 
The design is optimized for high speed and performance which makes the 
MB 81461 B the most efficient solution for implementing the frame buffer of 
a bit mapped video display system. Multiplexed row and column address 
inputs permit the MB 81461B to be housed in a 400 milwide 24 pin DIP and 
ZIP. Pin outs conformed to the JEDEC approved pin out. 
The MB 81461B is fabricated using silicon gate NMOS and Fujitsu's advanced 
Triple Layer Polysilicon process technology. This process coupled with single 
transistor memory storage cells permits maximum circuit density and mini· 
mum chip size. All inputs and outputs are TTL compatible. 
Some of the transfer cycle timing specification are different from MB 81461. 
- Dual port organization _ Power Dissipation 

64K x 4 Dynamic RAM port (DRAMI DRAM; Act/SAM; Stby 
256 x 4 Serial Access Memory port 523mW max. (MB 81461B·121 
(SAM) 468mW max:(MB 81461B·151 

- 24 pin DIP and ZIP package DRAM; Stby/SAM; Act 
- Silicon·gate, Triple Poly NMOS, 275mW max. (MB 81461B·121 

single transistor cell 220mW max. (MB 81461 B·151 
- DRAM Port DRAM; Stby/SAM; Stby 

Access Time (tRAcI, 110mW max. 
120ns max. (MB 81461B·121 - BFdirectional Data Transfer be· 
150ns max. (MB 81461B·151 tween DRAM and SAM 

Cycle Time (tRe I, - Fast serial access asynchronous to 
230ns min. (MB 81461B·121 DRAM except transfer operation 
260ns min. (MB 81461B·151 - Real Time Read Transfer Capa· 

- SAM Port bility 
Access Time (tsAcI, - Page Mode capability 

40 ns max. (MB 81461B·121 _ Bit Masked Write Mode capability 
60 ns max. (MB 81461B·151 - 256 refresh..£i£les every 4ms 

Cycle Time (tscl, - RAS·only, CAS·before·RAS and 
40ns min. (MB 81461B·121 Hidden refresh capability 
60nsmin. (MB81461B·151 - Delayed write and Read·Modify· 

- Single +5V power supply, ±10% Write capability 
tolerance _ Standard 24 pin plastic DIP 

(Suffix; ·PI 
- Standard 24 pin plastic ZIP 

(Suffix; ·PSZI 

ABSOLUTE MAXIMUM RATINGS (See NOTEI 
Rating Symbol Value 

Voltage on any pin 
V 1N, VOUT -1 to +7 relative to V 55 

Voltage on Vee Vee -1 to+7 relative to V 55 
Storage Temperatu~ T5TG -55 to +125 
Power Dissipation Po 1.0 
Short Circuit - 50 output cu rrent 

Unit 

V 

V 

·C 
W 

mA 

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATI NGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 

MB81461B-12 
MB81461B-15 

July 19B7 
Edition 1.0 

PLASTIC PACKAGE 
DIP·24P-M04 

PLASTIC PACKAGE 
ZIP·24p·M02 

PIN ,ASSIGNMENT 

M~I MOo/MEl 
002 SE S03 8AS SO I DOo WE As Po., "'7 "'2 Ao (ill Ll..II.!J ill W I!!I 11M I!!I 1!11 I!!l lilI 11! ) 

mmmrBlliOllillli41ffi1liill2al22ll241 
M03fS02 Vss SOo TAl MOl/RAJ A6 Vee A3 A, CAS 
003 DE oa, 

BOTTOM VIEW 

This device contains circuitry to protect the 
inputs against damage due to high static ·volt· 
ages or electric fields. However. it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi· 
mum rated voltages to this high impedance 
circuit. 
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Fig. 1 - BLOCK DIAGRAM OF MB 81461B and PIN DESCRIPTION 

Block Diagram 

soo so, S02 S03 

Pin Dascription 

Pin Number 
Symbol . Parameter 

Dip, ZIP 

1 , 7 SAS .,.,' S,rial"Access Memory Strobe 

2,3,22,23 8,9,4,5 500 to S03 S,rial Data 1/0 

4 10 TRIOE 
Transfer Enable/ 
Output Enable 

MOO/OOO 
5,6,19;20 11,12,1,2 to Mask OatalOata 1/0 

M03/0Q3 
" 7 ' d3 MEIWE Mask MOde EnablelWrite Enable 
" 8 1.4 RAS Row Addr.ss Strobe 

17,16,15 23,22,21, 
14,11,10 '20,17-,16, Ao to A7 Address Input 
9,13 15,19 

12 18' Vee Supply VO,ltage +5 V 

18 24 CAS Column Address Strobe 

21 ,3 SE "Serial port'Enable 

,< ,24 1_', 6 ' Vss Ground 
" 

" 

L-----+-~---oTR~ 

MQde 

Input 

1/0 

Input 

1/0 

Input 

Input 

Input 

Power Supply 

Input 

Input 

Power Supply 



DESCRIPTION 
DRAM OPERATION 
RAS; 
This pin is used to strobe eight row-ad
d ress inputs from AO to A 7 pins and is 
used to select the operation mode of 
subsequent cycle, such as DRAM ope
ration or transfer operation (by TR/OE 
and bit mask write cycle or not (by 
ME/WE and MDO/DOO to M03/003). 
Since RAS = "L" is the active condition 
of circuit, to maintain RAS = "H" 
(standby condition) is effective to save 
power dissipation. 

CAS; 
This pin is used to strobe eight column 
address inputs at the falling edge. CAS 
pin has the function to enable and dis
able the output at "L" and "H" respec
tively during the read operation. 
Another function of· CAS is to select 
"early write" mode. conditioned by 
MEIWE = "L". 

MEIWE; 
This pin is used to select read or write 
cycle. MEtWE = "L" select write mode 
and MEtWE = "i·!" select read mode. 
Th is pin is also used to enable bit mask 
write cycle. If MEIWE = "L" at the fall
i ng edge of RAS, bit mask write is en
abled. 

TR/CE; 
Th.is pin is used to select Transfer oper
ation or not at the falling edge of"RAS, 
TR/CE = "H" enables DRAM operation 
and TR/CE = "L" enables Transfer 
operation between DRAM and SAM. 
After the falling of "FfAS" with t yH , this 
pin ·is used for output enable. 
The TR/OE controls tlw impedance of 
the output buffers. TR/CiE = "H" forces 
the output buffers at high impedance 
state. TR/OE = "L" leads the output 
buffers at low impedance state. But in 
early write cycle, the output buffers are 
high impedance state even if TRtOE is 
low. 

AOto A7; 
These are multiplexed address input 

pins and used to select 4 bits of 262,144 
memory cell locations in parallel within 
theMB81461B The eight row address. in
p~ts. are strobed by RAS and followed 
eight column address inputs are strobed 
by CAS. These are used to select the 
start address of serial access memory 
also. 

MOO/OOO to M03/003 
These are common I/O pins of DRAM 
port. I/O mode is as specified for each 
function mode in the truth table. 

Data Outputs: 
The output buffers have three-state 
capability "H", "L" and "High-Z". To 
get valid output data on the pins, one of 
the read operations is selected such as 
"read" or "read-modify-write" mode. 
During a refresh cycle, either "RAS-only 
or CAS-before-RAS mode is selected, 
output buffers are set in "High-Z" state. 

Data inputs: 
These are used as data input pins when a 
data write mode such as "Early-Write", 
"Delayed Write" or "Read-modify
Write" is selected. In any of the abov~ 
cases, these pins are set at "High-Z" 
state to enable data-in without any bus 
conflict. 
In any operation mode, read, write, re
fresh, transfer and their combined func
tions, output states "H", "L", "High-Z" 
are set by control signals RAS, CAS, 
MEIWE and/or TR/OE. When "Bit mask 
write" mode is set, these pins are used 
as a control signal for write inhibit with 
MDi/DOi = "L" on the selected bit i. 

Page Mode; 
The page mode operation is to strobe 
the column address by CAS while RAS 
is maintained at "L'! through all the suc
oessive memory operations if the. row 
address doesn't change. This mode can 
save power dissipation and get the .faster 
access time due to the elimination of 
llAS falling edge function. 

Refresh; 

MB81461B-12 
MB81461B-15 
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Refresh of the D RAM cells is performed 
for every 256 rows per every 4 milli
seconds. 
The MBB1461B offers the following 
three types of refresh. 
1) RAS-Only refresh; The RAS-Only re

fresh is performed with CAS="H" 
condition. Strobing every 256 row 
addresses with RAS will complete all 
bits of memory cell to be refreshed 
while all outputs are invalid due to 
"High-Z" state. Further RAS-only re
fresh saves the power dissipation sub
stantially. 

2) CAS-before-RAS refresh; The CAS
before-RAS refresh offers an alter
nate refresh method. If CAS is set 
low for the specified period (tFCS) 
before the falling edge of RAS, re
fresh control clock generator and re
fresh address counter are enabled, 
and an refresh operation is per
formed. After the refresh operation 
is performed, the refresh address 
counter is incremented automatically 
for the next CAS-before-R AS refresh. 

3) Hidden refresh; The hidden refresh is 
performed by maintaining the valid 
data of last read cycle at MD/OO 
pins while extending CAS low. The 
hidden refresh is equivalent to CAS
before-RAS refresh because CAS 
stays low when RAS goes to low in 
the next cycle. 

Bit Mask Write; 
This mode is used when some of the bits 
should be inhibited to be written into 
cells. The bit mask write mode is exe
cuted by setting M EM= "L" at the 
falling edge of RAS during write mode 
(early, delayed write or read-modify
write cycle). The bits to be masked (or 
inhibited to write) is determined by 
MD/DQ state at the falling edge of RAS, 
for example, if MDO/DOO and"MEtWE 
are both low at the falling edge of "RAS, 
the data on MDO/DOO pin is not written 
into the oell during the cycle. Refer' to 
the Fig. 2. 
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EXAMPLE OF BIT MASK WRITE OPERATION 

Falling edge of RAS 
Function 

TR/OE ME/WE MDO/DOO MD1/DOl M,D2/D02 MD3/D03 

H X X X X Write enable 

H 
L H L 

Write enable for DOO and DQ2 
L H Write disable for DOl and D03 

FUNCTIONAL TRUTH TABLE FOR DRAM OPERATION 
X: Don't Care 

RAS CAS ME/wE TR/OE ADDRESSES 
MDO/DOO to 
MD3/D03 Function 

'H H X X X X Suindby 

L L H H .... L VeHd Valid Data Out Read 

L L L* H .... X Valid Valid Data In Early Write 

L L H-+L H .... X .... H Valid Valid Data In Delayed Write 

L L H .... L H .... L .... H Valid Valid Data Out Read-Modify-Write' 
... Valid Data In 

L H X H-+X Row address High-Z RAS-Only Refresh 

H-->L L X H .... X X High'Z CAS-before:RAS Refresh 
" *: If ME/WE = "L" at thefalhng edge of RAS, bit mask wnte mode IS enabled_ 

TRANSFER OPERATION': Pseudo Write Transfer: 
The transfer operation is featured in the 
MB 81461 B_ This mode is used 'to trans
fer simultaneously 256ic4 data from 
DRAM t9 SAM or from SAM to DRAM_ 
The direction, of transfer is determined 
by the state of ME/WE at the falling 
edge of RAS. ME/WE="H" defines the 
transfer from D,RAM to SAM (Read 
Transfer Cycle) and ME/WE="L", ~e
fines the transfe,r ,from SAM to DRAM 
(Write Transfer Cycle)_ ' 
1/0 mode of SDO' ,to SD3' determined 
while the transfer operation is set (TRI 
OE="L") conjunctioned with 'ME/WE 
state_ 
After Read Transfer Cycle, please apply 
two or more SAS Clock_ ' 

TR/OE; 
This pin is used to enable transfer oper
ation at thefallirigedge of RAS. 

ME/WE; 
This ,pin is used to select the direction 
of transfer at the falling edge of, RAS. 
AO,toA7; 
Th~se pins are used to select the r9W 
addr,e~sof DRAM port to be transfered 
from' or, to, anp the start address of 

SAM port for the serial'read or write, 
operation. The row address is strobed 
by RAS and the start address is s,trobed 
by'CAS". 
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To start serial write cycle, the SD pins 
must be set in input mode. To do this, 
write transfer cycle should be executed. 
The pseudo write transfer cycle" is to 
change the SD pins into input mode 
without data, transfer from SAM to 
DRAM. Refer to Fig. 3. 

Refresh during transfer cycle; 
DRAM and SAM are refreshed during 
transfer cycle as shown below. 
1) Read transfer cycle: 

During read transfer, cycle; the 
selected row address of DRAM to be 
transfered to SAM is ,refreshed. SAM 
data are' kept by applying 256 SAS 
clocks With in 4 ms after the read 
transfer cycle. 

2) Write transfer cycle: 
During write transfer cycle, the new 
data are written from SAM to DRAJVI 
and this row address should be re

'freshed within 4 ms. 
But SAM data ara not refreshed 

'.during write transfer cycle. There
fore, the SAM refresh (applying 256 

SASc1ocks' within' 4 ms)must be 
executed. Especially, when the write 
transfer cycle is executed conti
nuously, 256 SAS clock should be 
applied within 4 ms, 

SERIAL ACCESS OPERATION: 
TheMB 81461Bhas 256 words by 4 bits 
Serial Acess Memory (SAM) correspond
ing to 64K words by 4 bits DRAM and 

the fast serial read/write' access 'is 
achieved by SAM architectur~. Read or 
write cycle is determined when the last 
read or write transfer operation is exe
cuted. If the last transfer operation was 

read transfer, the serial read cycle is 
performed until the next write or 
pseudo write transfer cycle is execllted. 
On the other hand, if the last transfer 
operation was write or pseudo write 
or pseudo write transfer, the se'r'ial write' 
cyt;:le is performed. In the serial write 
operation, 256 words by 4 bits data 
sto~ed in the SAM can be transfered to 
DRAM under ~';'''L''' condition, and 
SE="H" conditiondisa-bles data transfer 
from SAM to DFlAM. The serial access 
operation can be do~e asynchronously 
from DRAM port. 

SAS; 
This pin is used'as a shift clock for SAM 
port. The se'rial access is triggered by the 
rising edge of SAS. I n the write cycle, 
the data of the SD pins are strobed by 
the rising edge of SAS and written into 
the selected ceiL In the read cycle, out-



put data become valid after t SAC from 
the rising edge of SAS and the data re
main valid until the next cycle is de
fined_ The SAS clock increments the 
SAM address automatically. When the 
SAM address exceeds #255 (Most Sig
nificant Address) it returnes to #0 
(Least Significant Address). 

SE":' 
This pin is used to enable serial access 
operation by bit to bit. SE" = "H" dis
ables serial access operation. In the 
serial read operation, this pin is used for 
output enable, i.e., Sf: = "H" leads SO 
pins to "High-Z" state. SE = "L" leads 
SO pins to valid data with specified ac: 
cess time. In the serial write operation, 
this pin works as write enable control 
pin. 

500 to 503; 
These are used as data input/output pins 
for SAM port. Input or output mode is 
determined by last occured transfer 
operation, if last transfer operation was 
read transfer mode, they are output 
mode. If the 'write transfer mode was 
set, SO pins are enabled to write data 
into SAM. 

Refresh; 
Since the SAM is constructed by dy
namic circuitry, the refresh is necessary 
to maintain the data in it. The refresh 
of SAM must be done by 256 cycles 
of SAS clock/4ms in either output or 
input mode. SE = "H" allows refresh 
of SAM with SO pins at "High-Z" state. 

Real Time Read Transfer; 
This feature.is applicable to obtain valid 

MB81461B·12 
MB81461B.15 
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data conti nuously when row address is 
changed without any timing loss from 
the last bit of previous row to the first 
bit of new row. Data transfer from 
DRAM to SAM is triggered by rising 
edge of TR/OE after the preparation of 
internal circuit for this operation, while 
SAM port can continue read operation 
asynchronously from the above men
tioned internal move. Once TR/OE re
turns to "H" with the restricted timing 
specification' t TSL and t TSD refered to 
SAS clock, SO pins can get the valid 
output data continuously as shown in 
Fig. 4. The key issue to achieve this 
feature is to apply SAS clock contin
uously with the timing consideration to 
the rising edge of illfOE'. 

FUNCTIONAL TRUTH TABLE FOR SERIAL ACCESS (Asynchronous from DRAM port) 

Falling edge of RAS 
SAS SE SOO to S03 Function 

TR/OE I ME/WE 

H I X 
Clock L Input/Output" Sequential access enable 
Clock H Input/Output" Sequential access disable 

": The read or write operation of SAM port IS pre-determined by the last occurred transfer cycle. Input mode IS for write 
operation. Output mode is for read operation. 

x; Don't Car. 

Fig. 2 - EXAMPLE OF BIT MASK WRITE OPERATION 

Set mask write mode 

~ ~ 

TRIO!! 

MOO/oao Masked 

M01/D01 ... Non masked Write "H" 

M02/DQ2 Masked 

M03/0Q3 Non masked Write "L" • Don'tC.,. 
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Fig. 3 - EXAIYjPLE OF PSEUDO WRITE TRANSFER CYCLE 

.. 'FiAS 

ADDRESSES 

SAS 

SO 

Saris!'; Read fOr previous row 

• Don't Care ~ Inhibit of R!"lng Edge.' 

"The D,RAM data of this row add, ... ere refreshed during pseudo write transfer cycle. 

Fig. 4 - EXAMPLE OF REAL TIME READ TRNAS.FER OPERATION 

ADDRESSES 

SAS 

§ "L" ---------"'~----....... "'"'-----~----

SO (output) 

Previous A,ow New Row 

• Don'tCare 
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RECOMMENDED OPERATING CONDITIONS 
(Referenced to Vss) 

Parameter Symbol Min. Typ. Max. Unit Operating Temperature 

Vee 4.5 5.0 5.5 V 
Supply Voltage 

Vss 0 0 0 V 
o°c to +70°C 

Input High Voltage V IH 2.4 6.5 V 

Input Low Voltage VIL -2.0 0.8 V 

Max 
Paramter Symbol Typ Unit 

OIP ZIP 

Input Capacitance (AO.to A7) CIN1 7 8 pF 

Input Capacitance (RAS, CAS, MEIWE, SE, TR/OE) CIN2 10 12 pF 

Input Capacitance (SAS) ,C IN3 7 7 pF 

Input/Output Capacitance (MOO/OOO to M03/003) CI01 7 8 pF 

Input/Output Capacitance (SOO to S03) C t02 " 7 8 pF 

AC TEST .CONDITIONS 

3) Output Load 
1) Input 

"00/000. MD."", ""Lt:. int 

o I .. , . 
1'''' 4 VIL =O.8V 

tT = Sn. 
\---

2) Output 

VOH = 2.4V{ }-
• HIGH-Z-

VOL =O.4V 
~-___ -J 

SOO to S03 ~aasuring Point 

O~f~"»' Lt: 
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DC CHARACTERISTICS,. 
(Recommended operating conditions unless otherwise noted.1 

Parameter 

SAM STANDBY SE = V 1H , SAS = V1L 

OPERATING CURRENT* .'. 
MB 81461 B·12 

Average power supply current 
· (lfAS, ~ cycling; tAc = minI MB81461B·15 

• STANDBY CURRENT 
Power supply current (RAS = (!AS = V IH) 

REFRESH CURRENT 1 * MB 81461 B·12 
Average power supply current 
(CAS = V 1H , liAS cycn~g;t~c = min) MB 81461B·15 

PAGE MODE CURREN"t* MB 81461 B~12 
Average power supply curren't 
(liAS" = V 1L, CAS" = cycling, tpc = minI MB 81461B·15 

REFRESH CURRENT 2* MB 81461B~12 
Average power supply current 
(CAS".before·llAS";tAC = minI MB 81461B~15 

TRANSFER MODE CURRENT MB 81461B·12 
Average power supply ·current .. 

· (RAS,"CAS cycling; tAC = min)' MB 81461B-l,5 

SAM ACTIVE ~;,; VI~'tsC = min 
-

OPERATING CURRENT* MB 81461B-12 
Average power supply current 
(FiAS, ~ cycling; tRc = min) MB 81461B-15 

STANDBY CURRENT . ,;l MB 81461B-12 
Power supply current 
(RAS=~=VIH) MB 81461B-15 

REFRESHCURRENT1~ MB 81461B-12 
Average power supply current 
(CAS" V1H,RAS.cycling; tAC= min) MB 81461B-15 

PAGE MODECURRENT* MB 81461B-12 
Average power supply current ,. 
('AAS = V 1L , ~ cycling, tpc = min) MB 81461 B-15 

REFRESH CURRENT 2* MB 81461 B-12 
Average power supply current 
(CAS·befpre-RAS;;tAc = min) MB 81461 B-15 

· TRANSFEI'I.-MOOE CURRENT MB 81461B-12 
Average power supply current 
(RAS", CAS" cycling; tRC = min) MB 81461B-15 

Symbol Min Max Unit 

95 
.ICCl 

85 
mA 

ICC2 20 mA 

77 
ICC3 mA 

70 . 

50 
Icc4 mA 

45 

77 
Icc5 rnA 

70 

110 
Icc6 

.. rnA 
100 

130 '. 

Icc7 mA 
110 

50 
Iccs rnA 

40 

112 ' 
Icc9 

.. 
mA 

95 

85 
ICC10 mA 

70 

112 
ICCll mA 

95 

145 
ICC12 mA 

125 



DC CHARACTERISTICS 
(Recommended operating conditions unless otherwise noted.) 

Parameter 

INPUT LEAKAGE CURRENT 

Input leakage current, any input (OV s: V 1N s: 5.5V, 

Vcc =5.5V, Vss=OV, all other pins not under 

test=OV) 

OUTPUT LEAKAGE CURRENT 

(Data out is disabled, OV ~ VOUT ~ 5.5V) 

OUTPUT LEVELS 

Output high voltage (lOH =-5mA/-2mA for OOi/SDi) 

Output low voltage (lOL =4.2mA) 

Symbol Min 

'ilL) -10 

IO(L) -10 

VOH 2.4 

VOL 

IIIIIIIIII~IIII~~IIIIIIIIIII~~~~~II~III 
MB81461B-12 FUJITSU 
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Max Unit 

10 /JA 

10 /JA 

V 

0.4 

Note: Icc is dependent on output loading and cycle rates. Specified values are obtained with the output open. 

AC CHARACTERISTICS 
(Recommended operating conditions unless otherwise noted.) 1 .... -

MB 81461B·12 MB 81461B·15 
Parameter - Symbol Unit 

Min Max Min Max 

Time between. Refresh (RAM/SAM) tREF 4 4 ms 

·Random Read/Write Cycle Time tRC 230 260 ns 

Read·Modify·Write Cycle Time tRWC 305 345 ns 

Page Mode Cycle Time tpc 120 145 ns 

Page Mode Read·Modify-Write 
tPRWC 195 225 ns 

Cycle Time 

Access Time from RAS Dill tRAC 120 150 ns 

Access Time from CAS DlIII tCAC 60 75 ns 

Output Buffer Turn Off Delay tOFF 0 25 0 35 ns 

Transition Time tT 3 50 3 50 ns 

RAS Precharge Time tRP 90 100 ns 

RAS Pulse Width tRAS 120 60000· 150 600(J0 ns 

RAS Hold Time tRSH 60 75 ns 
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AC CHARACTERISTICS 

Parameter .. 
CAS Precharge Time 

(Normal cyclel 

CAS Precharge Time 

(Page mode only) 

CAS Precharge Time 

(CAS-before-RAS ) 

CAS Pulse Width 

CAS Hold Time 

RAS to CAS Delay Time 1111 
CAS to RAS Set UpTime 

Row Address Set Up 'Time 

Row Address Hold Time 

Column Address Set Up TIml! 

Column Address Hold Time 

Read Command Set Up Tim\! 

Read Command Hold lime 

Referenced to RAS II 

Read Command Hold Time 

Referenced to CAS II 

Write Command Set Up Time 

Write Command Hold Time 

Write Command Pulse Width 

Write Command to RAS Lead Time 

Write Command to CAS Lead Time 
:1' 

Da,ta In Set Up Time 

Data In' Hold Time 

Access Time from TR/OE II 

TR/OE to [)ata In Delay Time 

3-44' 

Symbol 

tCPN 

tcp 

tCPR 

tCAS 

tCSH 

tRCO 

teRs, 

tASR 

tRAH 

tASC 

tCAH 

tRCS 

tRRH 

tRCH 

twcs 

tWCH 

twp 

tRWL 

tCWL 

" tos 

tOH 

tOEA 

toEO 

MB 81461B-12 MB 814618-15 
, Unit 

Min Max Min Max 

40 50 ns 

50 60 ns 

25 30 ns 

60 60000 75 60000 ns 

120 150 ns 

22 60 25 75 ns 

10 10 ;, ns 

'0 0 ns 

12 15 ns 

0 0 ns 

20 25 ns 

0 0 ns 
" 

20 20 ns 

0 0 ns 

-5 -5 ns 

30 35 ns 

30, 35 ns 

40 45 ns 

40 45 ns 

,0 0 ns 

30 35 ns 

35 40 ns 

25 30 ns 



AC CHARACTERISTICS 

Parameter IIDII Symbol 

Output Buffer Turn Off Delay 

fromTR/OE 
tOEz 

TR/OE Hold Time Referenced to ME/WE tOEH 

TR/OE to RAS inactive Set Up Time tOES 

Data In to CAS Delay Time 1m tozc 

Data In to TR/OE Delay Time 1m tozo 

Refresh Set Up Time Referenced to 
tFCS RAS (CAS-before-RAS) 

Refresh Hold Time Referenced to 
RAS (CAS-before-RAS) tFCH 

RAS Precharge to CAS Active 

Time 
tRPC 

Serial Clock Cycle Time tsc 

Access Time from SAS II!J tSAC 

Access Time from SE 1m tSEA 

SAS Precharge Time tsp 

SAS Pulse Width tSAS 

SE Precharge Time tSEP 

SE Pulse Width tSE 

Serial Data Out Hold Time 

after SAS High 
tsoH 

Serial Output Buffer Turn Off 

Delay from SE 
tSEZ 

Serial Data I n Set Up Time m tsos 

Serial Data In Hold Time m tsoH 

MB 81461 B-12 

Min Max 

0 25 

0 

0 

0 

0 

25 

25 

20 

40 50000 

40 

40 

10 

10 

25 

25 

10 

0 25 

0 

20 

1IIIIIIIIIIIIIIImlllllllllllllllllllllllillmlili 
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MB 81461 B-15 
Unit 

Min Max 

0 30 ns 

0 ns 

0 ns 

0 ns 

0 ns 

30 ns 

30 ns 

20 ns 

60 50000 ns 

60 ns 

50 ns 

20 ns 

20 ns 

45 ns 

45 ns 

10 ns 

0 30 ns 

0 ns 

25 ns 
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AC CHARACTERISTICS 

Parameter .. 
Transfer Command (TR) to RAS 
SetUp Time 

... Transfer Command (TR) to RAS 
Hold Time 

Write Transfer Command (TR) to II RAS Hold Time· 

Transfer Command (TR) to CAS 
Hold Time 

Transfer Command (TR) to SAS 
Lead Time 

Transfer Command (TR) to RAS 
IB Lead Time 

. Transfer Command (TR) Hold Time • from RAS 

First SAS Edge to TransferCommand 
Delay Time 

ME/WE to RAS Set Up Time 

ME/WE to RAS Hold Time 

Mask Data (MD) to RAS Set Up Time 

Mask Data (MO) to RAS Hold Time 

Serial Output Buffer Turn Off 
III Delay from RAS 

Serial Output Buffer Turn On III Delay from RAS 

SAS to RAS Set Up Time • 
RAS to SAS Delay Time III 

Serial Data Input to SE Delay Time 

Serial Data Input Delay from RAS III 

3-46 

SYmbol 

tTS 

tRTH 

tRTHW 

tCTH 

tTSL 

tTRRL 

tTRRH 

tTSD 

t WSR 

tRWH 

tMS 

tMH 

tSDZ 

tSRO 

tSRS 

tSRD 

tSZE 

tSDD 

MB 81461B:12 MB81461B·15 
Unit 

Min Max Min Max 

0 0 ns 

90 110 ns 

12 15 ns 

30 35 ns 

5 10 ns· 

25 35 ns 

25 35 ns 

25 35 ns 

0 0 ns 

12 15 ns 

0 0 ns 

35 45 ns 

10 60 10 75 ns 

0 0 ns 

40 60 ns 

30 45 ns 

0 0 ns 

60 75 ns 



AC CHARACTERISTICS 

Parameter - Symbol 

Serial Data Input to RAS Delay Time Oil tszs 

Pseudo Transfer Command (SE) to 
III tES R RAS Set up Time 

Pseudo Transfer Command (SE) to 
III tREH RAS Hold Time 

Serial Write Enable Set up Time • tsws 

Serial Write Enable Hold Time • tSWH 

Serial Write Disable Set Up Time • tSWIS 

Serial Write Disable Hold Time • tSWIH 

Asynchronous Command (TR) to 
tyS 

RAS Set Up Time 

Asynchronous Command (TR) to 
tYH RAS Hold Time 

Time between Transfer 1m tREFT 

NOTES: 
D An initial pause of 200jls is required after power-up 

followed by any 8 RAS, 8 transfer, and 8 SAS cycle 
before proper device operation is achieved. In case of 
using internal refresh counter, a minimum of 8 CAS
before-RAS initialization cycles instead of 8 RAS cycle 
are required. 

.. AC characteristics assume_ 
II V1H (min) and LIL (max) are reference levels for meas

uring timing of input signals. Also, transition times are 
measured between V1H(min) and V1L (max). 

II Assumes that t RCO ::;;: tRCO (max). If tRCO is greater 
than the maximum recommended value shown in this 
table, tRAC will be increased by the amount that tRCO 
exceeds the value shown. 

II Assumes that tRCO :;::: tRcolmax). 
II Measured with a load equivalent to 2 TTL loads and 

100pF. 

MB 81461B-12 

Min Max 

0 

0 

12 

20 

80 

20 

40 

0 

12 

4 

MB81461B-12 
MB81461B-15 

MB 81461B-15 

Min Max 

0 

0 

15 

30 

120 

30 

60 

0 

15 

4 
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Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ms 

II Operation within the t RCO (max) limit insures that 
tRAC (max) can be met. tRco (max) is specified as a 
reference point only; ·if t RCO is greater than the speci
fied t RCO (max) limit, then access time is controlled 
exclusively by t CAC ' 

II t RCO (min) = tRAH (min)+ 2tT (tT=5ns) + t ASC (min) 
• Either tR RH or tRCH must be satisfied for a read cycle. 
1m Measured with a load equivalent to 2 TTL loads and 

50pF. 
m Input mode only 
111 Write transfer and pseuso write transfer only. 
III Read transfer only i.n the case that the previous trans-

fer was write transfer. 
III Pseudo write transfer only_ 
III If tREFT is not satisfied, 8 transfer and 8 SAS cycles 

before proper device operation is needed. 
1m Either tozc or tozo must be satisfied. 
m· This timing specification is different from that of 

MB 81461. 
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MO/OO 
(OUTPUT) 

MO/OO 
(INPUT) 

MO/OO 
(INPUT) 

MO/OO 
(OUTPUT) 

READ CYCLE 

VI·_---~r-------------tRAS--------------1.~-----J 
V 1L -

teRs I~======~~=======:;TI 

II Don't Cere 

WRITE CYCLE (EARLY WRITE} 

V,H _-----Jt--------------- tRAs ----------~_j}----_L 

III Don't Care 

Note 1} When ME/WE = "H", all data on the MD/DO can be written into the cell. 
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When ME/WE = "L", the data on the MD/DO are not written (masked} except for when MD/DO = "H" at the 
falling edge of RAS. 



DELAYED WRITE CYCLE 

CAS V'H~F---~------~~~~--------

MB81461B-12 
MB81461B-15 

V'L __ '1----1.1-- -j\ ____ ~------------------+-:' 

• Don'te.,. 

Note 1) When ME/WE = "H", all data on the MD/DO can be written into the cell. 
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1IIIIIImmlllllllllllllllllllllllllllillmilim 

When ME/WE = "L", the data on the MD/DO are not written (masked) except for when MD/DO = "H" at the 
falling edge of FiAS. 

Note 2) When TR/OE is kept "H" through a cycle, the MD/DO are kept High·Z state. 

READ·MODIFY·WRITE CYCLE 

RAS 
V'H 
VIL -

CAS V'H 
V'L 

ADDRESSES V~:':L •• ~~~ •• (:§~~~II.IIII. 

ME/We 
v'H~ .. ~~~ .. nr~ __ ~~ ______ ~tl~--·tRvvL-~=-________ __ 

MD/DO 
IINPUTi 

V'L __ ~,.,..-~._", 

MD/DO VOH-
(OUTPUT) VOL ___ HIIGH'-Z -"....------+"11 

• Don'tea,. 

Note 1) When ME/WE = "H", all data on the MD/DO can be written into the cell. 
When ME/WE = "L", the data all the MD/DO are not written (masked) except for when MD/DO = "H" at the 
falling edge of 'RAS. 
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1~~m~~mlll~ru~lllm~~~~mlll 
FUJI.TBU 

~ml~mllllllllllllllllllm~11111111111111111 
MB814,61B.12 
MB81461B.15 

PAGE MODE READ CYCLE 

ADDRESSES ~::lIt~l$OIl.II •• ~t.II.II.~ ••••• II. 
MDIDO VIH 

!iNPUTi VIL 

mioE VIH 

VIL 

III Don't Car. 

PAGE MODE. WRITE CYCLE (EARLY. WRITE) 
~------_____________ tRC ____ ~ ______________ ~ 

RAS 
VIH 

VIL -

CAS 
VIH 

VIL 

ADDRESSES VVIH 
-. IL 

MEIWE VIH 

'vIL 

MDIDO VIH 
(INPUTi VIL 

MDIDO 
(OUTPUT! 

--~~--------~----'HIGH.Z~(~)----------~---

miCE 

"II Don't Care 

Note 1) When ME/WE = "H", all data on the MD/DQ can be written into the cell. .. 
When ME/WE = "L", the data on the MD/DQ ~re not written. (masked) ~xcePt for whenMD/DQ= "H" at the 
falling edge of RAS. '., 
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MOIOO 
(INPUT) 

PAGE MODE DELAYED WRITE CYCLE 

MB81461B-12 
MB81461B-15 

V,H ---i;.;========;;;;;;;-~~======~;:::=i 
VIL --tc",s...j:h;;;::;,;;;-==:;;:::=~;;;-::=:::::;-~ 'r--;:=;;,~:n-~j 

MO/DO VOH -
(OUTPUT) VOL _---+1H ~-H(GiH-Z---{ 

181 Don't Car. ~ Valid Datil In 

Note 1) When ME/WE = "H", all data on the MD/DO can be written into the cell. 

~lllllm~~mllllmllmlllm~lmll!ml 
FUJITSU 

Imllllll~~lllllm~llllllllm~im~~~~11 

When ME/WE = "L", the data on the MD/DO are not written (masked) except for when MD/DO = "H" at the 
falling edge of RAS. 

Note 2) When TR/OE is kept "H" through a cycle, the MD/DO are kept High-Z state. 

MEIWE 

MO/oC 
(INPUT) 

PAGE MODE READ·MODIFY·WRITE CYCLE 

Note 1) When ME/WE = "H", all data on the MD/DO can be written into the cell. 
When ME/WE = "L ", the data on the MD/DO are not written (masked) except for when MD/DO = "H" at the 
falling edge of RAS. 
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FWITSU MB81461B-12 

1lllmlm~mmllllllllllmllllllmlllmlll MB81461B.15 

RAS-ONL Y REFRESH CYCLE . CMEJWE=Don't Care) 

V1H __ -------~r--'----'-:---'--tRAs:-'------'---'--____jl.lt_----_i 

3·52 

VIL _ 

V1H 
ADDRESSES V1L 

MD/DO 
(OUTPUT) 

MD/DO V1H -
(INPUT) V1L _--HIGH-Z 

• Don'tCar. 

CAS-BEFORE-RAS REFRESH CYCLE (ADDRESS, ME/WE, TR/OE=Don't Care) 

MD/DO VOH ~--~ 
(OUTPUT) VOL -___ -J----------------H 

MD/DO 
(INPUT) 

V1H -
V1L _-·-H 

.' DOn'teaN 



HIDDEN REFRESH CYCLE 

1IIIIIIIIIIIIIIIIIIIIIIIIIIIIImmillmllllilim 

MB81461B-12 FUJITSU 
MB81461B-15 111111111~lmllllllllllllllllmll~11111111111111 

VIH _.----i~---tR,AS----I.t------,I.I---tRA.S-----IJ---~ 

VIL-

ADDRESSESV
V

I 
IL 

MD/DQ 
(INPUT) 

tCRS I~-----....;fl 

_Don'te. .. 

III 
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FUJITSU' 46 

Illmmlllmmllillllllillillllllliilmml .:::~ 46~::~~ 

SAS 

so 
(INPUT) 

so 
(OUTPUT) 

READ TRANS'FER CYCLE* (MD/DQ c Don't Care) 

*: I n the case that the previous transfer is read transfer. 
**: If SE is low, the valid data will appear within tSAc or tSEA' 

***: These parameters are different from that of MB 81461. 

• Oon't.Care 



SAS, 

so 
(INPUT) 

READ TRANSFERCYCL.E* (MD/DQ .. Don't Care) 

*; In the case that the previous transfer is write transfer. ' 
**; If SE is low and the previous cycle is serial write cycle, this should be valid data input. 

***; These parameters are different from that of MB 81461. 

MB81461B-12 
MB81461B-15 

• Don'tea .. 

m~~~~~m~I~~Wlli~~II~ 
FUJITSU 
11~~~~IOOm~~~~mRlm 

ISS! Inhibit of Riling Edgs 

3.055 

III 



SAS 

so 
(INPUT) 

WRITE TRANSFER CYCLE" (MD/DQ = Don't Care) 

so 
(OUTPUT) ~~: =~",""'.,,-, ............... ----..... --'---HIGH·Z ..... -~-------------

'; I n the case that the previous transfer is write transfer. 
"; If SE is high these data are not written into the SAM: 

• Don'teare 

m Inhibit of Rising Edge 
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:::~::~::~: IIIOO~:.OOru 

PSEUDO WRITE TRANSFER CYCLE (MOl OQ = Don't Carel 

RAS" 

CAS 
VIH 

VIL 

ADDRESSES VIH 
VOL 

TR/QE 
VOH 

VIL 

ME~ 
VOL 

VIL 

Sf 
VOH 

VOL 

SAS 
VOL 

SO 
(INPUT) 

SO VOH 

(OUTPUT) VOL 

• Don'teo .. 

m Inhibit of Riling Edgo 

': If SE is high, these data are not written into SAM. 
": If SE is high, SO (SOD to S031 are in High-Z state after tSEZ' 

If SE becomes low, the valid data will appear meeting tsAC and tsEA' 

.. 3-57, 
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SAS 

SO 
(INPUT) 

SERIAL READ CYCLE 

In the case ofSE="L" while the operation; 

VIH -

V
1L -;"<t~i::~t:::::==i=~~~-;=::::::::=t:=;~=~::::::::::::1-;""'-

SAS 

~~PUT) ~:: =---------HIGH-Z--------------

\SSSI Invalid Data .< Don't Care 



SAS 

SO 
(OUTPUT) 

SO 
(INPUT) 

SERIAL WRITE CYCLE 

)----tRAS----i 

VIH----~ 

VIL-

V OH-______ .....;. __ _ 

VO L-

In the case of SE="L" while the operation; 

SAS 

SO 
(OUTPUT) 

SO 
(INPUT) 

1111111111111111111111111111111111111111111111111111 

MB81461B-12 FUJITSU 
MB81461 B-15 Imlmlm~llllm~m~llm~~~~m~~ml 

• Don'tea" 
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III Fig. 5 - CURRENT WAVEFORM (Vee· 5.5V, TA· 25°C) 
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Fig. 5;- CURRENT WAVEFORM (Vee = 5:5V, TA = 25°C) (cont'd) 
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TYPICAL CHARACTERISTICS CURVES 
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Fig. 6 .;.. NORMALIZED ACCESS TIME 
vs SUPPL Y VOLTAGE 
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Fig. 8 - OPERATING CURRENT 
vs CYCLE RATE 
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Fig. 10 - OPERATING CURRENT 
vs AMBIENT TEMPERATURE 
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Fig. 7 - NORMALIZED ACCESS TIME 
VI AMBIENT TEMPERATURE 
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Fig. 9 - OPERATING CURRENT 
vs SUPPL Y VOLTAGE 
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Fig. 12 - STANDBV CURRENT 
VI AMBieNT TEMPERATURE 
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Fig. 16 - ,PAGE MODE CURRENT 
VI SUPPLY VOLTAGE 
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, vs CYCLE RATE 
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vs CYCLE RATE 
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Fig. 19 - TRANSFER MODE CURRENT 
vs CYCLE RATE 
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Fig. 21 - RAM STANDBY/SAM ACTIVE CURRENT 
VI CYCLE RATE 
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Fig. 24 - ADDRESS AND DATA (DO AND SO) 
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Fig. 26 - RAS, CAS, MEIWE, TRIOE, SE, SAS 
INPUT VOLTAGE vs SUPPLY VOLTAGE 
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Fig. 28 - ACCESS TIME (RAM) 
vs LOAD CAPACITANCE 
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Fig. 25 - ADDRESS AND DATA (DO AND SO) 
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Fig. 27 - RAS, CAS, MEIWE, TRIOE, SE, SAS INPU 
VOLTAGE vs AMBIENT TEMPERATURE 
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Fig. 30 - DQ OUTPUT CURRENT 
VI DQ OUTPUT VOLTAGE 
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Fig. 32 - DQ OUTPUT CURRENT 
vs DQ OUTPUT VOLTAGE 
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Fig. 31 - SO OUTPUT CURRENT 
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PACKAGE DIMENSIONS 
PLASTIC DIP (Suffix: -PI PLASTic ZIP (Suffix: -PSZI 

3-66 

~I,.EAD PLASTIC DUAL·IN·LlNE PACKAGJ: 
(CASE No.: DliI-24P-M04I 

EJECTOR MARK ", 1 
O ""'- .368:1:.010 . U 19.10:1:0.251 

~ ~ 
IV ....... ", ...... , +D.20"''u'''u''1J! 
~" --.012 30.28-0.301----1 

e FUJITSU LIMITED '&87 D240211S·2C 

24-lEAD PLASTIC ZIGZAG·'N·LlNE PACKAGE 
(CASE No.: ZIP.24P·M02) 

t-[·'-=-=--'=-=O-·~~~~~:='=·'=09=~:=~=g·I=30='7='~='='~="~~~~~-=~~~~~:II 
o .335:1:.010 

IIrrffi_=n= ........ __ ..................................... .,lI]O.,6I 

,020:1:.004 
(O.5O±O.,OI 

CI FUJITSU LIMITED '987 Z24OD2S;IC 

.,0012.5411 
TVP 

Dimensions in 
inches!millirnelelll 

. 112~.OO8 
(2.85:1:0.201 

Dimensions in 
inches!millimeters) 
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262,144 x 4 BIT DUAL PORT CMOS DYNAMIC RAM 
The Fujitsu MB81C4251 Is a fully decoded dual port CMOS dynamic random 
access memory organized as 262,144 words by 4 bits dynamlo RAM port and 
512 words by 4 bits serial access memory (SAM) port. The MB81C4251 Is 
Ideally suited for mainframes, video Imaging equipment, and other memory 
applications where very low power dissipation and high bandwidth are basic 
requirements of the design. 

Multiplexed row and column address Inputs permit the MB81C4251 to be 
housed In a 400mll wide 28 pin DIP, SOJ and ZIP. Pin outs conformed to the 
JEDEC approved pinout. 

The MB81'C4251 features a Bit Masked Write operation whereby the user can 
Inhibit writing to particular bits. 

The MB81C4251Is fabricated using silicon gate CMOS and FuJitsu's advanced 
triple-layer polyslllcon process. This process, coupled with three-dimensional 
stacked capacitor memory oells, reduces the possibility of soft errors and 
extends the time between memory refreshes. 

• Dual port organization 
262,144 words x 4 bits (DRAM port) 
512 words x 4 bits (SAM port) 

• SlIIco,; gate CMOS, 1 transistor cell 

• DRAM Port 
Access Time 

100ns max. 
120ns max. 
150ns max. 

Cycle Time 
180ns min. 
210ns min. 
260ns min. 

• SAM Port 
Access Time 

30ns max. 
40ns max. 
60ns max. 

Cycle Time 
30ns min. 
40ns min. 
60ns min. 

(tRAC), 
(MB81C4251-10) 
(MB81C4251-12) 
(MB81C4251-15) 
(tRC) 
(MB81C4251-10) 
(MB81C4251-12) 
(MB81C4251-15) 

(tSAC), 
(MB81C4251-10) 
(MB81C4251-12) 
(MB81C4251-15) 
(tSC) 
(MB81C4251-10) 
(MB81C4251-12) 
(MB81C4251-15) 

• TTL-compatible all Inputs and outputs 
• 512 refresh cycles every 8.2ms 
• BI-dlrectlonal data transfer capability 
• Fast serial access asynchronous to DRAM except transfer operation 
• Addressable start location (TAP) on serial shift register 
• Realtime Read Transfer capability 
• Bit Masked Write Mode oapablllty 
• 1/0 switch by transfer cycle 
• Fast Page Mode. Read-Modlfy-Wrlte capability 
• Single +5V power supply, ±10% tolerance 
• Power Dissipation 

DRAM ;Act/SAM; Stby 
450mW max. (MB81C4251-10) 
400mW max. (MB81C4251-12) 
350mW max. (MB81C42S1-15) 

DRAM;Sty/SAM;Stby 
22mWmax. 

DRAM;Stby/SAM;Act 
330mW max. (MB81C4251-10) 
280mW max. (MB81C4251-12) 
250mW max. (MB81C42S1-15) 

Copyright· 1;88 by FUJITSU LIMITED and Fujitsu Mloroelectronlcs, Inc. 

MB81 C4251-10 
MB81C4251-12 
MB81C4251-15 

PLASTIC DIP 28-PIN 
DIP-28P-MXX 

July 1988 
Edition 1.0 

PLASTIC ZIP 28-PIN 
ZIP-28P-MXX 

PLASTIC SOJ 28-PIN 
LCC-28P-MXX 

PIN ASSIGNMENT 
(TOP VIEW) 

SAS 
SDO 

_SQ! 
TR/OE 

MDO/DQO 
MD1/D.91. 

ME/WE 
N.C. 
RAS 

As 
As 
As 
AI. 

VCC 

28-Pln ZIP 
(TOP VIEW) 

VSS 
SD3 
SD2 
SE 
MD3/DQ3 
MD2/DQ2 
N.C. 
CAS 
N.C. 
Ao 
AI 
A2 
A3 
A7 

~~~ SOO SAS SD1~~~J!!A§A6A4A7A2AO~ 

!~a:VI:u:or~a~:hcl~~~~ :1=:at!he.~=:I~ ,::~:~ 
However I It Is advised that normal precautions be taken to 
avoid appl1catlon of any voltage higher than maximum rated 
voltag.s to this high Impedanc.o circuit. 
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---------------Section 4--+------

MOS RAM EI Modules 

Maximum 
Access Package 

Page Device Tlme(ns) Capacity Options 

4-3 MB85225-12 120 2097152 bits 30-pln Plastic SIP 
MB85225-15 150 (262144w x 8b) 

4-17 MB85227-10 100 2359296 bits 30-pln Plastic SIP 
MB85227-12 120 (262144w x 9b) 
MB85227-15 150 

4-31 MB85230-10 100 8388608 bits 30-pln Plastic SIP 
MB85230-12 120 (1048578w x 8b) 

4-49 MB85235-10 100 9437184 bits 30-pln Plastic SIP 
MB85235-12 120 (1 048576w x 9b) 

4-65 MB85240-10 100 2359296 bits 30-pln Plastic SIP 
MB85240-12 120 (262144w x 9b) 

4-81 MB85402-30 30 262144 bits 36-pln Ceramic DIP/SIP 
MB85402-40 40 (16384w x 16b) 

4-89 MB85403A-40 40 2097152 bits 44-pln Ceramic TSIP 
MB85403A'-50 50 (262144w x 8b) 

4-97 MB8541 0-30 30 524268 bits 60-pln Plastic ZIP 
MB8541 0-40 40 (65536w x 8b) 

4-105 MB85414-30 30 524288 bits 64-pln Plastic ZIP 
MB85414-40 40 (16364w x 32b) 

4-113 MB85420-40 40 2097152 bits 60-pln Plastic ZIP 
MB85420-50 50 (262144w x 8b) 

4-1 



4-2 



262,144 x 8-BIT DYNAMIC RANDOM ACCESS 
MEMORY SIP MODULE 

The Fujitsu MB 85225 is a fully decoded, 262,144 words x 8·bits NMOS· 
dynamic random access memory composed of eight 256K DRAM chips 
(M B 81256 x 8). Assembling eight PLCC chips on a 30 pin plastic Single·ln 
Line Package (SIP), this RAM module is optimized for the application where 
high·density and large capacity of storage memory is needed. 

The electrical characteristics of the MB 85225 are quite same as the original 
MB 81256; each timing requirements are noncritical, and power supply toler· 
ance is very wide. All inputs and outputs are TTL compatible. 

• 262,144 x 8 DRAM 30·pin Plastic SIP (MB 81256 x 8) 
• Row access time (tRAd, 

120 ns max. (MB 85225-12) 
150 ns max. (MB 85225·15) 

• Cycle ti me (tcAd, 
230 ns min. (MB 85225·12) 
260nsmin. (MB85225-15) 

• Page Cycle Ti me (tpc I. 
120nsmin. (MB85225·12) 
150 ns min. (MB 85225·15) 

• Single +5 V supply, ±10% tolerance 
• Low power (active), 

2860 mW max. (MB 85225·12) 
2508 mW max. (MB 85225·15) 

198 mW max. (Standby) 
• 4 ms/256 refresh cycles capability 
• RAS'only, CAS·before·RAS and Hidden refresh capability 
• Page Mode Capability 
• On·chip latches for Addresses and Data·in 
• Standard 30·pad Plastic Leaded SI P (Suffix: POPS) 
• Standard 30'pin Plastic Leadless SIP (Suffix: PDPB) 

ABSOLUTE MAXIMUM RATINGS (See Note) 

Rating Symbol Value 

Voltage on any pin relative to Vss V 1N , VOUT -1 to +7 

Voltage on Vcc supply relative to Vss Vcc -1 to +7 

Storage. temperature TSTG -55 to +125 

Power dissipation Po 8.0 

Short circuit output current - 50 

Unit 

V 

V 

°c 

W 

mA 

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 

AO 
A, 

DO, 
A, 

A, 
V., 
DO, 
A, 
A, 
DO, 
A, 

A, 

A, 
NC 

NC 

DO, 
WE 
v., 
DO, 
NC 

DO, 
NC 

AM 

NC 

VCC 

MB 85225-12 
MB 85225-15 

April 1986 
Edition 1.0 

PLASTIC PACKAGE 
MSS·30P·P02 

PLASTIC PACKAGE 
MSp·30P-P03 

t 
~ 
} 
7 

~ 

~ 
~ 
~ 14 

~ 
~ 17 

'8 

~ 

~ 
~ 23 

1M 
~ 
~ i 

PIN ASSIGNMENT 

D 
D 
D 
D 
D 
D 
0 
D 

o 
Vee 1 CAs"2D 
000 3 
Ao , 

A"O CO, 6 

A, 7 

Ao 8 v."0 OQ2 10 

A4 11 

As 12 OQ3130 
.. 14 

A7 15 

D~16D 
.. 17 

NC 18 

NC 19 

DOs 200 
WE 21 

Vss 22 

00& 23 

NC 240 
DQ7 25 

NC 26 

R'AS27 0 NC 28 
NC 29 

Vee 30 

o 

This device contains circuitry to protect the 
inputs against damage due to high static volt
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi
mum rated voltages to this ~igh impedance 
Circuit. 
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Fig. 1 - FUNCTIONAL BLOCK.DIAGRAM 

ChipO 

Chip 1 

OO,--+-__ -..J 

Fig. 2 - BLOCK DIAGRAM FOR EACH CHIP 

CAS--~~-----+~ 

COLUMN 
DECODER 

AD 
SENSE AM~5 
I{O GATING 

A, 

A,. 

A3 

A, 

262.144 BIT A, STORAGE CELL 

A. 

A, .. 

CAPACITANCE ITA = 25·C) 

Parameter Symbol Typ 

Input Capacital)ce Aoto As -G IN1 -

11'IPutCapa~itance RAS; cAsrWE ·CIN2 -
Input/Output Capacital)ce, 000 1'c? DQ7 CIO -. 

4·4 

O'N 

DOUT 

-Vee 

-Vss 

Max Unit 

tSD pF 

TSD pF 

TB.D pF 



RECOMMENDED OPERATING CONDITIONS 
(Referenced to Vss) 

Parameter Symbol Min Typ Max 

Supply Voltage Vcc 4.5 5.0 5.5 

Vss 0 0 0 

Input High Voltage V IH 2.4 - 6.5 

Input Low Voltage V IL -1.0 - 0.8 

.. 
Note ". Maximum ambient temperature IS permissible under certain conditions. 

See the derating curve Fig. 3 for normal cycle, and Fig. 4 for page mode cycle. 

DC CHARACTERISTICS 
(Recommended operating conditions unless otherwise noted.) 

Parameter Symbol Min 

OPERATING CURRENT' MB 85225·12 
Average Power Supply Current 'CCl 
(RAS, CAS cycling; tRC = Min.) MB 85225·15 

STANDBY CURRENT 
Icc2 Standby Power Supply Current (RAS = CAS = V IH) 

REFRESH CURRENT 1" MB 85225·12 
Average Power Supply Current Icc3 
(RAS cycling, CAS = V IH ; t RC = Min.) MB 85225·15 

PAGE MODE CURRENT' MB 85225·12 
Average Power Supply Current Icc4 
(RAS = V IL , CAS cycling; tpc = Min.) MB 85225·15 

REFRESH CURRENT 2" MB 85225·12 
Average Power Supply Current Icc5 
(CAS·before·RAS; t RC = Min.) MB 85225·15 

INP.UT LEAKAGE CURRENT (Except for DO pins) 
I nput leakage current, any input (0 ~ V IN ~ 5.5 V, 'IIL) -80 
V cc = 5.5 V, V ss = 0 V, all other pins not under test = 0 V) 

OUTPUT LEAKAGE CURRENT (DO pins) 
(Data out is disabled, 0 V ~ VOUT ~ 5.5 V) IOILi -10 
DO pins are high impedance state. 

OUTPUT LEVELS 
V OH 2.4 

Output high voltage (lOH = -5 mAl 
Output low voltage (lOL = 4.2 mAl VOL 

MB 85225-12 
MB 85225-15 

1lllllllllllllllllllllllllllMIII.lmm 
FUJITSU .... 

Unit Operating 
Temperature 

V 

V 

V 
O°C to +70°C" 

V 

Max Unit 

520 
mA 

456 

36 mA 

440 
mA 

400 

240 
mA 

200 

480 
mA 

440 

80 p.A 

10 p.A 

0.4 
V 

Note 1): Icc is dependent on output loading and cycle rates. Specified values are obtained with the output open. 
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FUJITSU MB· 85225-12 
1I111111mllllllllllllllllllllllllmllilimllmi MB ·85225-15 

AC CHARACTERISTICS 
(Recommended operating conditions unless otherwise noted.) 111'llillll 

MB 85225-12 
Parameter IIliEJ Symbol 

Min Max 

Time between Refresh tREF 4 

Random Read/Write Cycle Time II t RC 230 

Access Time from RAS IUD t RAC 120 

Access Time from CAS lila t CAC 60 

Output Buffer Turn off Delay tOFF 0 25 

Transition Time tT 3 50 

RAS Precharge Time tRP 100 

RAS Pulse Width t RAS 120 100000 

RAS Hold Time t RSH 60 

CAS Pu Ise Width t CAS 60 100000 

CAS Hold Time tCSH 120 

RAS to CAS Delay Time I'ilIiJ tRCO 22 60 

CAS to RAS Set Up Time t CRS 20 

Row Address Set Up Time t ASR 0 

Row Address Hold Time tRAH 12 

Column Address Set Up Time tAsc 0 

Column Address Hold Time tCAH 20 

Read Command Set Up Time tRcs 0 

Read Command Hold Time Referenced 
1m a 

to CAS tRCH 

Read Command Hold Time Referenced 
1m 20 

to RAS tRRH 

Write Command Set Up Time twcs 0 

Write Command Pulse Width twp 20 

Write Command Hold Time t WCH 20 

Data In Set Up Time tos 0 

Data In Hold Time tOH 20 

Refresh Set Up Time for CAS Referenced 
tFCS 25 

to RAS (CAS-before-RAS-cycle) 

Refresh Hold Time for CAS Referenced to RAS 
tFCH 25 

(CAS-before-RAS-cycle) 

4-6 

M885225-15 
Unit 

Min Max 

4 ms 

260 ns 

150 ns 

75 ns 

a 30 ns 

3 50 ns 

100 ns 

150 100000 ns 

75 ns 

75 100000 ns 

150 ns 

25 75 ns 

20 ns 

a ns 

15 ns 

a ns 

25 ns 

a ns 

a ns 

20 ns 

0 ns 

25 ns 

25 ns 

a ns 

25 ns 

30 ns 

30 ns 



AC CHARACTERISTICS 
(Recommended operating conditions unless otherwise noted.) 

Parameter .. Symbol 

RAS Precharge to CAS Active Time 
tRPC (Refresh cycle) 

Page Mode ReadlWrite Cycle Time m tpc 

Page Mode CAS Precharge Time tcp 

CAS Precharge Time (CAS·before·RAS cycle) tCPR 

Notes: 
• An initial pause of 200 j.LS is required after power·up. 

And then several cycle (to which any 8 cycle to perform 
refresh are adequate) are required before proper device 
operation is achieved. 
If internal refresh counter is to be effective, a minimum 
of 8 CAS·before·RAS refresh cycles are required. 

iii AC characteristics assume tT = 5 ns. 
II V1H (min) and V1L (max) are refrence levels for 

measuring timing of input signals. Also, transition times 
are measured between V1H (min) and V1L (max.). 

EI The minimum cycle time is dependent on the ambient 
temperature and cooling conditions. 
See Fig. 3 for durating curve. 

iii Assumes that tRCO ~ tRCO (max.). If tRCO is greater 
than the maximum recommended value shown in this 
table, tRAC will increase by the amount that tRCO 
exceeds the val ue shown. 

MB·85225·12 

Min Max 

20 

120 

50 

25 

1111111111111111111111111111111111111111111111111111 

MB 85225-12 FUJITSU 
MB 85225-15 1IIIIIIIIIIIIIIIIIIIIIIIIIIIImmmllllllilimii 

MB·85225·15 
Unit 

Min Max 

20 ns 

150 ns 

65 ns 

30 ns 

II Measured with a load equivalent to 2 TTL loads and 100 
pF . 

• Assumes that tRco ~ tRCO (max.). 
ID Operation within the tRco . (max) limit insures that 

tRAC (max) can be met. tRCO (max) is specified as a 
reference point only; if tRCO is greater than the 
specified tRCO (max) limit, then access time is con· 
trolled exclusively by tCAC' 

m tRCO (inin) = tRAH (min) + 2tT (tT = 5 ns) + tAsc (min). 
lID Either tRRH or tRCH must be satisfied for a read cycle. 
m The minimum cycle time is dependent on the ambient 

temperature and cooling conditions. 
See Fig. 4 for derating curve. 
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IlmlmmmllllmlOOmllllllllllllllllml~ MB85225 .. 15 

VOH-
DQo thru DQ7 ---------HIGH-Z 

(Data Out! VO L-

Read Cycle 

.RAC t
CAC=4 .. .It-~~=--

_ VALID 
DATA 

• Don't 'Care 

Write Cycle (Early Write) 

ADDRESSES 

000 thru DQ7 
IData In) 

• Don't ear. 



Page Mode Read Cycle 

ADDRESSES V 

000 thru 007 VOH- ____ -+_H 
(Data Out) I G H·Z--(Y. 

Page Mode Write Cycle 

000 thru 007 ~I H::-
(Data In) I L 

1IIIIIIIIIIIIIIIIIIIIIIIIIrnmllllllillmlili 
MB 85225-12 FU.JITSU 
MB 85225-15 Ilmlmlllllmlllllllmlllllllllllllmlml 

• Don'tCa .. 

~ Valid Data 

• Don'tCar. 
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AboREsS:es 

RAS-C)nly Refresh cycle 
NOTE: WE = Don't care 

OOolhru OQ7 ~OH ====~~------:""-HIGH-Z:-------:----
I Data Out,!· OL -------'I 

000 Ihru DO, V 
·IOala OUI) 

CAS-before-RASRefresl:! Cycle· 
NOTE: Address, WE = Don't care 

• Don'tCara 

• Don'tCa,~ 



ADDRESSES 

DOa thru 007 
(Data Out) 

FUNCTIONAL TRUTH TABLE 

RAS CAS 

H H 

L L 

L L 

L L'3) 

L H 

WE 

Don't Care 

H 

L 

Don't Care 

Don't Care 

Notes 1): DO Pins are output mode. 
2): DO pins are input mode. 
3): tFCS ~ tFCS (min). 

Hidden Refresh Cycle 

000 to 007 

High-Z 

Valid Data Out 1 ) 

Valid Data In2 ) 

High-Z 

High-Z 

mmlm~lllllllmllm~mm~m~m~~I~ 
MB 85225-12 FUJITSU 
MB 85225-15 Im~llm~mm~m~~m~mm~~llm~11 

• Don'tCara 

function 

Standby 

Read cycle 

Write cycle 

CAS-before-RAS Refresh cycle 

RAS-only Refresh cycle 
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MB 85225-12 
MB 85225-15 

DESCRIPTION 
Simple Timing Requirement: 
The MB 85225 has imporvedcircuitry 
that eases timing requirements 'for high 
speed access operations. The MB 85225 
can operate under the condition of 
t RCO (max) = t CAC thus providing opti· 
mal timing for address multi'plexing. In' 
addition, the MB 85225 has the minimal 
hold times of address (tCAH), WE 
(tWCH ) and DIN (toH): The provides 
higher ,throughput in inter:leaved 
memory system applications. Fujitsu 
has made timing requirement, that are 
referenced to RAS non·res.~r'ictive and 
deleted them from th€ data . sheet.' 
These iriclude tAR, twCR, andtDHR. As 
a result,' the. hold times .of. the co,lumn 
address, DO (input) ~ndWE are ,not 
restricted by tRCO' 

Address I riputs: 
A total of eighteen binary input address 
bits are required to decode parallel 8 
bits data. of 2,O!;17,l,52 storage cells 
within the MB 85225. " ' 
Nine. row a!ldress bits, are e,stablished 
on the input pins (AD through As) and 
latched with RAS. 
Nine column address bits are established 
on the input pins and latched with CAS. 
All input addresses must be stable on or 
before the falling edge of RAS. CAS is 
internally inhibited by RAS to permit 
triggering of CAS as soon as the Row 
Address Hold Time (tFiAH) specifica· 
tion has been satisfied ~nd the address 
inputs have been changed from row 
addresses to column addresses. 

Write Enable: 
The read mode or write mode is'sel,ected 
with the WE input. A high on the WE 
selects readrrode, low selects write 
mode. Data inputs are disabled when 
read mode is selected. 

Data Pins: 
The input and output terminal of 
each LCC is directly .cOnnected on the 
mother board to sa~e thenu'mbe', of I/O 
pins. The write cycle should' be early 
write cyCle in order to, avoid data con
flict between output !lata and input 
data. 

Data Input: 
The 8-bit d~ta are written into the 
MB 85225, through the DO pins (DOD -

4-12 

D07 ) during a write (early write) cycle. 
The falling edge, of CAS is strobe for the 
data input register. 
The set ,up and hold times are refer
enced to CAS. 

Data Output: 
The output buffer ()feach. chips are 
three state TTL' compatible with a fan 
out of two standard TTL loads. 
The, output are in high impedance state 
unti I CAS is brought low. I n a read 
cycle, the output is valid after tRAC 
from the falling edge of BAS when 
tRco(max)is' satisfied, or after tCAC 
fr.om the falling edge of. CAS when the 
transistion occurs after t RCD (max). 
Dat,areniain valid until CAS is returned 
to a high level. 

Page-Mode: 
Page-mode operation permits strobing 
the row-address into the MB 85225 
while maintaining BAS at low through
out all successive memory operations in 
which the row-address doesn't change. 
Thus the power dissipated by the falling 
edge of BAS is saved. Access and cycle 
times are decreased because the time 
normally required to strobe a new row 
address is eliminated, 

Refresh: 
Refresh of the dynamic memory cells is 
accomplished by performing,a memory 
cycle at each 256 row address (AD 
through A7 of the at least every 4 ms. 
During refresh, either V IL or V IH is 
perm itted for As . 
The MB 85225 offers the following 
three types of refresh. 
1) RAS-Only'Refresh; 

RAS Only refresh avoids any output 
during refresh because the output 
buffer is in high impedance state 
unless CAS is brought low. Strobing 
each of 256 row addresses with R,t,I,S 
will cause 'ali bits in,each roll'! tobe' 
refreshed. 

2) CAS-befor.e-RAS Refresh; 
CAS-before-RAS refresh available on 
the M B 85225 offers an alternate 
refresh method. If CAS is held low 
for the specified period (tFCS ) before 
RAS goes to low, on chip refresh 
control clock generators and the re
fresh address counter for each chip 
are enabled, and an .internal refresh 

operation takes place. After the re
fresh operation has been executed 
the refresh address counter, is auto
matically incremented for the next 
CAS-before-RAS refresh operation. 
So, by performing 256 cycles for 
CAS-before-RAS refresh, all bits in a 
modu Ie are refreshed. 

3) Hidden Refresh; 
Hidden refresh may take plaqe while 
maintainin'g latest valid data at the 
output by extending CAS active 
time .. In MB 85225 hidden refresh 
means CAS-before-RAS refresh. and 
the internal refresh address 'are used, 
that is no external refresh address is 
needed. 

Notice for u$i ng 
The MB 85225 is a SIP (Single-In-Line

, Package) mod ule wh ich is composed of 
eight MB 81256 DRAMs housed in 
plastic LCC, and assembled· on the 
multilayer epoxy printed circuit hoard. 
Furthermore, as the MB 85225 is a very 
high-speed memory, the timing windows 
to strobe address WE and DIN signals 
are very short (Approx. 5 ns). Therefore, 
it is very sensitive even to very sharp 
noise. 
From above reasons, special care should 
be taken for using the MB 85225. 
The following notices are recommended; 
1, Provide a capacitor of approx. a few 

j.tF for each module, though the 
MB 85225 has eight decoupling capa
citors of 0,22 j.tF on the each modu
his. 

2. Remove noise, riging, overshoot and 
undershoot from the address, control 
and DO lines, so that the MB 85225 
won't latch wrong signals due to the 
noise·, induction between signal lines, 
and between signal and power supply 
lines. 

3 .. Keep enough timing margin and re
move critical timing in the board 
design, to avoid the problem men
tioned in the 'above item 2. 

4, Provide ari appropriate dumping ,if 
neces~arv, to avoid excessive over-, 
shoot or undershoot on the TTL 
input wa~eforms. 



Fig. 3 - MB 85225 DERATING CURVE 
(Normal Cycle) 

l/tRC. Cycle Rate (MHz) 

Fig. 4 - MB 85225 DERATING CURVE 
(Page Mode Cycle) 

l/tpC. Cycle Rate (MHz) 

1111111111111111111111111111111111111111111111111 
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Air Flow 
---:Om/s 
---:1 mi. 
--~-----: 3 mi. 

Air Flow 

---:Om/s 
---:lm/s 
- -----: 3m/s 
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PACKAGE DIMENSIONS 

4·14 

3O·LEAD PLASTIC MULTI SINGLE PACKAGE 
(CASE No.: MSP·30P·P03) 

3.085(78.361 200(5 OBI I' . 3.115(79.121 l ' MAX I I 

='''[~~OOODOOO Fl . ., ~ 
~.~ L!"~~tg, ~ 

.110(2.791 .025(0.641 .060(1.521 .150(3.811 .014(0.361 

2.900(73.66IREF·. L_ 
~7IREF. . 

© 1986 FUJITSU LIMITED M30008S-2C 

Dimension in 
inches(millimeters). 



PACKAGE DIMENSIONS 
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MB 85225-12 FUJITSU 
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3()'LEAD PLASTIC SINGLE PACKAGE 
(CASE No.: MSS.JOP-P02) 

3.485188.52) 
3.515189.28) 

.12813.25) 

.13813.51) 
1-________ --:3"".2~2""7;;;18",1.~97;.;-) ____________ --1 

3.239182.27) 
R.08012.03)REF. ... 12013.05) 

".13013.30) .20015.08)"1 r 
MAX. I 

-:16.36) ~ 
~~~J.01JIioJJl'IiJdEill..o.dEl.bo~{J'M' ~ 

_ .09012.29)TVP. .09512.41)M I N. 

2.894173.51 ) 
2.906173.81 ) 

L -6jjjjjjij t6ijjjij l5jjjjjjij 6jijjjjij 6jjjjjjij t5jjjjjjij fiRiiijaJ 6jijjjjij 
T:~I1.~) I II 

.05811.47) 

@1986 FUJITSU LIM ITED M30007S-1C 

Dimension in 
inches( mi II imeters). 

Circuit diagrams utilizing Fujitsu products are included as a 
means of illustrating typical semiconductor applications; con
sequently, complete information sufficient for construction pur
poses is not necessarily given. The information has been carefully 
checked and is believed to be entirely reliable. However, no 
responsibility is assumed for inaccuracies. Furthermore, such in
formation does not convey to the purchaser of the semiconductor 
devices described herein any license under the patent rights of 
Fujitsu Limited or others. Fujitsu Limited reserves the right to 
change device specifications. 
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262,144 x 9-BIT DYNAMIC RANDOM ACCESS 
MEMORY SIP MODULE 

This Fujitsu MB85227 Is a fully decoded, 262,144 words x 9 bits NMOS 
dynamic random access memory composed of nine 256K DRAM chips 
(MB81256 x 9). Assembling nine PLCC chips on a 30 pin PCB, this RAM 
module is optimized for the applications where high-density and large capacity 
of storage memory with parity bit. is needed. 
The electrical characteristics of the MB85227 are the same as the original 
MB81256; each timing requirements are noncritical, and power supply 
tolerance is very wide. All inputs and outputs are TTL compatible. 

• 262,144 x 9 DRAM, 30·pin SIP (M881256 x 9) 

• Row access time (tRAd, 
100 ns max. (MB85227-10) 
120 ns max. (MB85227-12) 
150 ns max. (MB85227-15) 

• Cycle time (tRd, 
200 ns min. (MB85227-10) 
220 ns min. (MB85227-12) 
260 ns min. (MB85227-15) 

• Page Cycle Time (tpd, 
100 ns min (MB85227-10) 
120 ns min (M885227-12) 
150 ns min. (MB85227-15) 

•. Single +5V supply, ±10% tolerance 

• Low power (active) 
3465 mW max. (MB85227·10) 
3213 mW max. (MB85227-12) 
2822 mW max. (MB85227-15) 

226 mW max. (Standby) 

• 4 ms/256 refresh cycles capability 
• RAS-only. CAS-before·RAS and Hidden refresh capability 
• Page Mode Capability 

• On-chip latches for Addresses and Data-in 

• Leaded and Leadless types are available 

• Compatible with TM4256EL9/TM4256EU9 and MH25609J 

• Standard Leaded Epoxy SIP (Suffix: POPS) 

• Standard Leadless Epoxy SIM (Suffix: POPB) 

ABSOLUTE MAXIMUM RATINGS (See Note) 

Rating Symbol Value 

Voltage on any pin relative to Vss V,N,VOUT -1 to +7 

Voltage on Vee supply relative to Vss Vee ~1 to +7 

Storage temperatu re TSTG -55 to 125 

Power dissipation Po 4.5 

Short circuit output current - 50 

Unit 

V 

V 
DC 

W 

mA 

NOTE: Permanent device damage may occur if A8S0LUTE MAXIMUM 
RATI NGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability .. 

MB85227-10 
MB85227-12 
MB85227-15 

December 1987 
Edition 2.0 

PLASTIC PACKAGE 
MSP·30P-P02 

PLASTIC PACKAGE 
MSS-30P-POl 

PIN ASSIGNMENT 

~ 
Vee 1 D CAS 2 
000 3 
Ao • D A, 5 
DQ, 6 
A2 7 
A3 8 D Vss 9 
DO, 10 ... " D A. 12 
DO, 13 
A. I. 

D A, '5 
DO. 16 

As 17 

D NC 18 
NC 19 
DOs 20 
WE 21 D Vss 22 
DOs 23 
NC 2. D .~7 25 

26 
RAS 27 

0 "CAS8 28 
'Ds 29 

Vee 30 

0 
.; For parity bit. 

This device contains circuitry to protect the 
inputs against damage due to high static volt· 
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi
mum rated voltages to this high impedance 
circuit. 
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1IIIIIIIIIIImlllllillmllillWIIIIIMmmii MB85227':'10 
F'vJITSU MB85227 .. 12 

1IIIIIIImlWIIIIWllllllllllillmlllllllllllili M~85227,:, 15 

Fig. 1 - FUNCTIONAL BLOCK DIAGRAM 

* For.paritv: bit. ' 

Fig. 2 - BLOCK DIAGRAM FOR EACH CHIP 

CAPACITANCE (TA =25°C,f= 1MHz) 

Parameter 

I nput Capacitance; Ao to Ae 

I nput Capacitance, RAS 

Input Capacitance, CAS 

Input Capacitance, WE 

Input Capacitance, CASS 

I nput Capacitance, De 

lIO Capacitance,DCa to DQ7 

Output Capacitance, " 

4·18 

262,144 BIT 
STORAGE CELL 

Symbol 

C 'N1 

C1N2 

C 'N3 

C 'N4 

C 'NS 

C ,N6 · 

Co 

···Co 

--Vee 

-.-. Vss 

Ty!> Max 

75 

80 

70 

55 

10 

7 

17 

12 

Unit 

pF 

pF 

pF 

pF 

pF 

pF 

pF 

pF 



RECOMMENDED OPERATING CONDITIONS 
(Referenced to Vss) 

Parameter Symbol Min Typ Max 

Supply Voltage 
Vcc 4.5 5.0 5.5 

Vss 0 0 0 

Input High Voltage VIH 2.4 - 6.5 

Input Low Voltage VIL -2.0 - O.S 

Note ": Maximum ambient temperature is permissible under certain conditions. 
See the derating curve Fig. 3 for normal cycle, and Fig. 4 for page mode cycle. 

DC CHARACTERISTICS 
(Recommended operating conditions unless otherwise noted.) 

Parameter Symbol Min 

OPERATING CURRENT" 
MBS5227-10 

Average Power Supply Current MBS5227-12 ICCl 
(RAS, CAS, CASS cycling; tRC = Min.) 

MBS5227-15 

STANDBY CURRENT 
ICC2 Standby Power Supply Current (RAS = CAS = CASS = V IH ) 

REFRESH CURRENT 1" 
MB85227-10 

Average Power Supply Current MBS5227-12 ICC3 
(RAS cycling, CAS, CASS=VIH ; tRc=Min.) 

MBS5227-15 

PAGE MODE CURRENT" 
MBS5227-10 

Average Power Supply Current MBS5227-12 ICC4 
(RAS=VIL , CAS, CASS cycling; tpc =Min.) 

MB85227-15 

REFRESH CURRENT 2" 
MBS5227-10 

Average Power Supply Current MBS5227-12 Iccs 
(C~S-before-RAS; tRC = Min.) MBS5227-15 

II(L)l 
-10 INPUT LEAKAGE CURRENT (Except for DCa to 007 ) (CASS, OS) 

Input Leakage Current, Any Input (O~ VIN ~ 5.5V, 
V cc = 5.5V, V ss = OV, all other pins not under test = OV) II(L)2 -90 

(Others) 

DO and OS LEAKAGE CURRENT 
(Data out is disabled, OV ~ VOUT ~ 5.5V) IO(L) -10 
Each DO is high impedance 

OUTPUT LEVELS 
VOH 2.4 

Output High Voltage (loH = -5 mAl 
Output Low Voltage (lOL = -4.2 mAl VOL 

MB85227-10 mlllm~mmllm~mlmlllllm~mlmlill 
MB85227-12 FUJITSU 
MB85227-15 1IIIIIIIIIIIIIIIIIIIImlllllllllllllllllillmllili 

Unit 
Operating 

Temperature 

V 

V 

V 
O°C to +70°C" 

V 

Max Unit 

630 

585 mA 

513 

41 mA 

540 

495 mA 

450 

315 

270 mA 

225 

5S5 

540 mA 

495 

10 

JJA 
90 

10 JJA 

0.4 
V 

Note 1): Icc is dependent on output loading and cycle rates. Specified values are obtained with the output open. 
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MB8522'7-10 
MB85227-12 
MB85227-15 

AC CHARACTERISTICS 
(Recommended operating conditions unless otherwise noted.) 1~I.n~","1!J 

MBB5227·10 
Parameter IIi'im Symbol 

Min Max 

Time between Refresh tREF 4 

Random Read/Wr,ite Cycle Time II t RC 200 

Access Time from RAS mm t flAc 100 

Access Time from CAS mil t CAC 50 

Output Buffer Turn off Delay tOFF . 0 25 

Transition Time tT 3 50 

RAS Precharge Time tRP 85 

RAS Pulse Width tRAS 105 100000 

RAS Hold Time tRSH 55 

CAS Pulse Width tCAS 55 100000 

CAS Hold Time tCSH 105 

, RAS to CAS" DiliatTime mm tRco 20 50 

CAS to RAS Set Up Time tcRs 10 

Row Address Set Up Time tASR 0 

Row Address Hold Time " tRAH 10 

Column Address Set Up Time ~ASC 0 

Column Address Hold Time. tCAH 15 

Read Command Set Up Time tRCS 0 

Read Command Hoid Time Referenced 
Oil tRCH 0 

to CAS 

Read Command Hold Time Referenced 
Il!J tRRH 20 

to RAS 

Write Command Set Up Time twcs 0 

Write Command Pulse Width twp 15 . 
Write Command Hold Time tWCH 15 

Data In Set Up Time tos 0 

Data In Hold Time tOH 15 

Refresh Set Up Time for CAS Referenced 
'tFCS 20 

to RAS (CAS·before·RAS cycle) 

Refresh Hold Time for CAS Referenced 
20 

to RAS (CAS·before-RAS cycle) tFCH 

4-20 

MBB5227-12 MBB5227-15 

Min 
Unit 

Max Min Max 

4 4 ms 

220 260 ns 

120 150 ns 

60 75 ns 

0 25 0 30 ns 

3 50 3 50 ns 

90 100 ns 

120 100000 150 1000eO ns 

60 75 ns 

60 100000 75 100000 ns 

120 150 ns 

22 ' 60 25 75 ns' 

10 10 ns 
" 

0 0 ns 

12 15 ns, 

0 0 " ns 

20 25 .ns 

0 0 ns 

0 0 ns 

20 20 ns 

0 0 ns 

20 25 ns 

20 25 ns 

0 0 ns 

20 25 ns 

20 20 ns 

25 30 ns 



AC CHARACTERISTICS 
(Recommended operating conditions unless otherwise noted.) 

Parameter IDDiJ Symbol 

RAS Precharge to CAS Active Time 
tRPC (R efresh cycles) 

Page Mode Read/Write Cycle Time III tpc 

Page Mode CAS Precharge Time tcp 

CAS Precharge Time (CAS-before-RAS cycle) tCPR 

Write Command to RAS Lead Time III tRwL 

Write Command to CAS Lead Time Oil tCWL 

CAS to WE Delay Time III tcwo 

Read-Write Cycle Time III tRWC 

Notes: 
o An initial pause of 200 jI!l is required after power-up. 

And then several cycle (to which any 8 cycle to per
form refresh are adequate) are requited before proper 
device operation is ach ieved. 
If internal r,efresh counter is to be effective, a mini
mum of 8 CAS-before-RAS refresh cycles are required. 

II AC characteristics assume tT = 5 ns. 
II V IH (min) and V1L (max) are refrence levels for 

measuring timing of input signals. Also, transition 
times are measured between V1H (min) and V1L (max). 

II The minimum cycle time is dependent on the ambient 
temperature and cooling conditions. 
See Fig. 3 for durating curve. 

lSI Assumes that tRCO ~ tRCO (max). If tRCO' is greater 
than the maximum recommended value shown in this 
table, tRAC will increase by the amount that tRCO 
exceeds the value shown. 

MB85227-10 MB85227-12 

Min Max Min Max 

20 20 

100 120 

40 50 

20 25 

40 50 

40 50 

15 20 

200 220 

MB85227-10 
MB85227-12 
MB85227-15 

MB85227-15 

Min Max 

20 

150 

65 

30 

60 

60 

25 

260 

11111111111~llmmll~IIIIIII~~lillllmIM 
FUJITSU 

1IIIIIIImmllmll~llmllll~~mMmIM 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

II Measured with a load equivalent to 2 TTL loads and 
100pF. 

• Assumes that tRCO ~ tRco (max). m Operation. within the tRco (max) limit insures that 
tRAC (max) can be met. tRco (max) is specified as a 
reference point only; if ·tAco is greater than the 
specified tRco (max) limit, then access time is con
trolled exclusively by tCAC' 

m tRCO (min) = tRAH (min) + 2tT (tT = 5 nsl + tASC (min). 
lID Either tRRH or tRCH must be satisfied for a read cycle. 
m The minimum cycle time is dependent on the ambient 

temperature and cooling conditions. 
See Fig. 4 for derating curve. 

III Only for parity bit. 



lEI 

1IIIImlllllllllllllillmlllillililmllili MB85227-10 
FUJI'I'SU MB85227 .. 12 
Im~!llmIOO~OOI~IMlmll! MB 85227 .. 15 

CAS/CASB 

000 to DQ? 
and De 
(Input) 

Read Cycle 

• Don't Car. 

Write cycle 

• Don't eo .. 



000 to 007 
and Oe 
(Output! 

000 to D07 VI 
and Os 
(Input! 

Page Mode Read Cycle 

Page Mode Write Cycle 

MB85227-10 1IIIIIIIIImllllllllllillmlmllllillmlllili 

MB85227-12 FWI .... U 
MB85227-15 Imllllllillmlmimmmimilmllmlmi 

• Don'tCa,. 

~ ValldDlta 

• Don'tCa,. 
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1IIIIIIImIIIllIIIIIIIIIIIIIIIIMIIIIII~~1II MI85227-10, 
FUJITSU MB85227-12 

11II11II111~1II~lIlllllIImlllllllllllllllll MB85227-15," 

CAS/CASB 

RAS-only Refresh Cycle 
NOTE: WE, and Ds = Don't Care 

0,00 to OQ7 V OH 
and as V .....,.----~+----------HIGH-Z:-------------
'(Output) OL 

• Don't Car. 

CAS-before-RAS Refresh ,Cycle 
NOTE,: Address, WE , and D8 = Don't Care 

, .. \:, 

- YII·r:' CAS/C~S8 " 
Vil..-

• Don,'tCa,. 



Hidden Refresh Cycle 

MB85227-10 Illmllllllllllllllllllllmlmlllllmllmlll 
MB85227-12 FUJITSU 
MB85227-15 1111111111111111111111111111111111111111111111111 

OClo to DO, V _ 
and Cle OH ----'HIGH.Z----""1. ...... ___ ~~~~ ____ J 
(Output) VOL -

III Don'teare 

Read-Write/Read-Modify-Write Cycle* 

• Don'tCa .. 

* ; Only for parity bit. 
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111111i1~I;mll ::::~~~:~~ 

FUNCTIONAL TRUTH TABLE 

RAS 
CAS and 

CASe 

H H 

L L 

L L 

L L3 ) 

L H 

L 
H (CAS) 
L (CASa) 

Notes: 1): DO Pins are output mode_ 
2): DO pins are input mode. 
3): tFCS ~ tFCS (min) 

4): tewD~ tewD (min) 

4-26 

WE 
DOD to 007 , 

Function 
DB and Os 

Don't Care High-Z Standby 

H Valid Data Out1 ) Ready cycle 

L Valid Data In2 ) Write cycle 

Don't Care High-Z CAS-before RAS Refresh cycle 

Don't Care High-Z RAS-only Refresh 'cycle 

High-Z (000 to DOi) RAS-only Refresh cycle 

H -+ L 4) Valid Data In (DB) (Except for Pairyt bit) 
Valid Data Out (Os) Read-Write/Read-Modify-Write (Parity bit) 



DESCRIPTION 
Simple Timing Requirement: 
The MB 85227 has improved circuitry 
that eases timing requirements for high 
speed access operations. The MB 85227 
can o'perate under the condition of 
tRco (max) = tCAC thus providing 
optimal timing for address multiplexing. 
In addition, the MB 85227 has the 
minimal' hold times of address (tcAH), 
WE (tWCH) and DIN (tOH)' The 
MB 85227 provides higher throughput 
in interleaved memory system appli· 
cations. Fujitsu has made timing re
quirement that are referenced to RAS 
non-restrictive and deleted them from 
the data sheet. These include tAR, 
tWCR, and tOHR' As a result, the hold 
times of the column address, DIN and 
WE are not restricted by tRCO' 

Address Inputs: 
A total of eighteen binary input address 
bits are required to decode any 9 bits 
data of 2359296 storage cells within 
the M B 85227. 
Nine row address bits are established on 
the input pin (AD through As) and 
latched with RAS. 
Nine columns address bits are estab
lished on the input pins and latched 
with CAS and CAS"8. All input addresses 
must be stable on or before the falling 
edge of RAS: CAS" and CAS!! are inter
nally inhibited by RAS to permit 
triggering of CAS' and CAS8 as soon as 
the Row Address Hold Time (tRAH) 
specification has been satisfied and the 
address inputs have been changed from 
row addresses to column addresses. 

Write Enable: 
The read mode or write mode is selected 
with the WE input. A high on the WE 
selects read mode, low selects write 
mode. Data inputs are disabled when 
read mode is selected. 

Data Pins: 
The input and output pins of each 
PLCC except for parity bit are directly 
connected on the mother board to mini
mized the number of I/O pins. The 
write cycle should be early write cycle 
in order to avoid data conflict be
tween output data and input data. 
However, it is possible to execute read-

modify-write cycle on the parity bit 
because the input & output of parity 
bit are separated. 

Data Input: 
The 9 bits data are written through the 
DO pins (DOD to DO, and Os) during 
write (early write) cycle. 
The falling edge of CAS and CASB are 
triggered for the, data input register. 
The set up and hold times are refer
enced to CAS and CAS8. 

Data Output: 
The output buffer of each chips are 
three state TTL compatible with a fan 
out of two standard TTL loads. 
The outputs are in high impedance state 
until CAS andCAS8 are brought low. 
In a read cy«le, the output is valid after 
tRAC from the falling edge of RAS 
when tRCO(max) is satisfied, or after 
tCAC from· the falling edge of CAS and 
CAS8 when the transition occu rs after 
tRce (max). Data remain valid until 
CAS, and 008 are returned to a high 
level. 

Page-Mode: 
Page-mode operation permits strobing 
the row-address into the MB 85227 
while maintaining RAS at low through
out all successive memory operations 'in 
which the row-address doesn't change. 
Thus the power dissipated by the falling 
edge of RAS is saved. Access and cycle 
times are decreased because the ti me 
normally required to strobe a new row 
address is eliminated. 

Refresh: 
Refresh of the dynamic memory cells is 
accomplished by performing a memory 
cycle at each 256" row address (Ao 
through A7 of the at least every 4 ms. 
During refresh, either VIL or VIH is 
permitted for As. 
The MB 85227 offers the following 
three types of refresh. 
1) RAS-only Refresh; 

RAS Only refresh avoids any output 
during refresh because the output 
buffer is in high impedance state 
unless CAS and 008 are brought 
low. Strobing each of 256 row ad
dresses with RAS will cause all bits 
in each row to be refreshed. 

MB85227-10 1111111111111111111111111111111111111111111111111 

MB85227-12 FUJITSU 
MB85227-15 1111111111111111111111111111111111111111111111111 

2) CAS-before-RAS Refresh; 
CAS-before-RAS refresh available on 
the. MB 85227 offers an alternate 
refresh method. If CAS and CAS8 
are held low for the specified period 
(tFCS) before RAS goes to low, on ' 
chip refresh, control clock generators 
and the refresh address counter on 
each chip are enabled, and an inter
nal refresh operation takes place. 
After the refresh operation has been 
executed the refresh address counter 
is automatically incremented for the 
next CAS-before-RAS refresh opera
tion. So, by perform ing 256 cycles 
for CAS-before-RAS refresh, all bits 
in a module are refreshed. 

3) Hidden Refresh; 
Hidden refresh may take place while 
maintaining latest valid data at the 
output by extending CAS and CAS8 
active time. In MB 85227, hidden re
fresh means CAS-before-RAS refresh 
'and the internal refresh address and 
used, that is no external refresh 
address is needed. 

Notice for using MB 85227 
The MB 85227 is a SIP (Single-ln-Line
Package) module which is composed of 
nine MB 81256 DRAMs housed in 
plastiC LCC, and assembled on the 
epoxy printed circuit board. Generally 
the multilayer PCB board has large 
wiring capacitance. This disadvantage 
causes relatively noise induction be
tween Signal lines and power supply 
lines (Vss or Vce!. 
Furthermore, as the M B 85227 is a very 
high-speed memory, the timing windows 
to strobe address WE and DIN signals 
are very short (Approx. 5 ns). There
fore, it is very sensitive even to very 
sharp noise. 
From the above reasons, special care 
should be taken for use the MB 85227. 
The following notices are recom
mended; 
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DESCRIPTION 
1. Provide a extern"lIy capacitor of 

approx. a few /IF each modu Ie, the 
MB 85227 has the nine decoupling 
capacitors (0.22 /IF on each module 
0.22/lFx 9). 

2. Remove noise, riging, overshoot and 
undershoot from the address, clocks 

and DO lines, so thaUhe MB 85227 
won't latch wrong signals due to the 
noise induction between signal lineS 
and between signal and power siJpply 
lines. ' 

3. Keep' enough timing margin arid re; , 
move critical timing in the board 

Fig. 3 - MB 85227 DERATING CURVE 
(Normal Cycle) 

l/tp'c, Cycl", Rate (MH~) 

'Fig. 4 -".'MB 85227 DERATING CURVE 
, '(Page MOde Cyclel' 

, l/tRc, Cycle Rate, (~Hz) 

design, to avoid the problem men
tioned in the above item 2. 

4. Provide an appropriate dumping if, 
necessary, to avoid excessive over
shoot or undershoot on the .TTL 
input waveforms. 

AirFlow 
---:Om/s 

---,- :lm/s 
_ .... _--: 3m/s 

AirFlow 
__ .... _:Om/s 

--:"-'-: 1 mls 

----'-: 3m/s 



PACKAGE DIMENSIONS 

MB85227-10 1111111111111111111111111111111111111111111111111 

MB85227-12 FUJrrBU 
MB85227-15 1111111111111111111111111111111111111111111111111 

3O-LEAD SINGLE IN-LINE PACKAGE MODULE 
(CASE No.: MSP-30P-P02) 

F 
.050(1.27)REF 

@FUJITSU LIMITED 1987 M30006S·3C 

The information contained in this document does not convey any 

license under copyrights, patent rights, software rights or trademarks 

claimed by Fujitsu. Circuit diagrams utilizing Fujitsu products are 

included as a means of illustrating typical applications. Complete 

information sufficient for constru ctio" purposes is not necessarily 

Dimensions in 
inches (millimeters) 

given. The information contained in this document has been carefullya 

checked and is believed to be reliable. However. Fujitsu assumes no 

responsibility for inaccuracies. Fujitsu reserves the right to change 

products or specifications without notice. 
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PACKAGE DIMENSIONS 

.133±.005 
(3.38>0.131 

3O·P.6J). PLASTIC SINGLE IN·LlNE PACKAGE MODULE 
. (CASE No.: MSS-30P·P011 

3.500±.010 
(88.90>0.25) 

3.234>.005 
(82.14>0.13) 

R .060(1.52) 
REF .200MAX . 

r--+--=-::.....--=---..==--==---==-==---===---===---===-++--I-i.OS)MAX 'II 
-r----++Ylf~ ,860>.010 

. ;",),'''U 
.25.1.0>-.00-5-+-+!-.Lj.LI."LLJ..1!..i00LJ..±.IJ..004...JJ..Ju..J.L..I.I..L!..iLI...JJ...L!..iLI...l.L..LL..LL..J.HI...IJ..1.I..J.I....LUu..J.L..I.I..L!..iLI..J.4I._....I • C 

(6.35±0.13) (2.54>0.10) 
.080i.005 .109(2.76)TVP .1102.79)MIN 

(2.03±0.13) 
.300±.005 

(7.62±0.13) 

.050~:gg~ 
(L27!g:~) 

© FUJITSU LIMITED 1987 M301io5S·3C 

.. 4·30 

2.900 •. 005 
(73.66>0.13) 

Dimension in inches 
(millimeters) 



1 M x 8 BIT DYNAMIC RANDOM ACCESS 
MEMORY SIP MODULE 

The Fujitsu MB85230 Is a fully decoded, dynamic CMOS random access memory 
modulew with eight MB81Cl000, In 26-pln SOJ packages, and eight .2211F decoupllng 
capacitor under the each memory, mounted on a 30-pln SIP or a 30-pad SIMM 
module. Organized as 1,048,576 x 8-blt words, the MB85230 PCB module Is 
optimized for those applications requiring high density and large memory storage 
capability. The operation and electrical characteristics of the MB85230 are the same 
as the MB81Cl000 devices which feature a Fast Page mode operation. 

• 1,048,576 x 8 DRAM, 30-pln SIP and SIMM 

• Row access time (tRAO): 
100 ns max. (MB85230-10) 
120 ns max. (MB85230-12) 

• Cycle time (tRO): 
180 ns min. 
210 ns max. 

(MB85230-10) 
(MB85230-12) 

• Column access time (tOAO): 
30 ns max. (MB85230-10) 
35 ns max. (MB85230-12) 

• Fast Page mode cycle time (tpO): 
60 ns max. (MB85230-10) 
70 ns max. (MB85230-12) 

• Dual +5V supply, ±10% tolerance 

• Low power: 
Active = 2640 mW max. (MB85230-10) 

2200 mW max. (MB85230-12) 
Standby = 44 mW max. (CMOS level) 

• Refresh: 
- 8~s I 512 refresh cycle 
- "RAS-only", "~-before-ro" and "Hidden" 

refresh capabilities 

• TTL compatible Inputs and outputs 

• Leaded and Leadless type are available. 

• JEDEC standard (30-pln SIP) pin assignment 

ABSOLUTE MAXIMUM RATINGS (see Note 

Rating Symbol 

Voltage on any pin relative to Vss VIN, VOUT 

Voltage on VOO supply relative to 'Ss Veo 

Storage temperature TSTG 

Power dissipation PD 

Short circuit output current -

Value Unit 

-1 to +7 V 

-1 to +7 V 

-55 to 125 ·C 

8.0 W 

50 mA 

NOTE: Permanent device damage may occur If the above Absolute 
Maximum Ratings are exceeded. Functional operation should be 
restricted to the conditions as detailed In the operational sections of 
this data sheet. Exposure to absolute maximum rating conditions for 
extended periods may affect device reliability. 

O_rlght- 1988 by FUJITSU LIMITED and Fujitsu Microelectronics, Inc. 

~ 
000 
AO 
AI 
001 
A2 
A3 
VSS 
002 
A4 
A5 
D03 
A6 
A7 
DQ4 
A8 
A9 
NC 
~5 
VSS 
D06 
NC 
D07 

~ 
NC 
NC 
VCC 

MB85230-10 
MB8S230-12 

May 1988 
Edition 1.0 

MSP-30P-P05 

MSS-30P-P04 

PIN ASSIGNMENT 

--0 
1 

§I 2 
3 
4 

§I 5 
6 
7 
8 

§I 9 
10 
11 

~I 12 
13 
14 

81 15 
16 
17 

§I 
18 
19 
20 
21 

§I 22 
23 
24 

§I 
25 
26 
27 
28 0 
29 0 
30 0 

0 

This device contains circuitry to protect the Inputs 

~~~~~t =~~,d:::~~~!f~~t~~~ :~~~1~~~:i~~ 
be taken to avoid application of any voltage higher 
than maximum rated voltages to this high Impedance 
circuit. 
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CHIP 
o 

000 

CHIP 
1 

001 

Fig. '1 - BLOCK DIAGRAM 

CHIP CHIP CHIP CHIP CHIP CHIP 
2 3 4 S 6 7 

002 003 DQ4 DOS 006 .007 

Fig. 2 - BLOCK DIAGRAM FOR EACH CHIP 

J!IA§-~-.. 

'CAs---.-. 

1,048,576 Bit 
Storage 

Cell 

-vee 
-vss 

DOUT" 



CAPACITANCE (TA=25°C, f=1MHz) 

Parameter Symbol 
Value 

Typ 

Address Input Capacitance CIN1 

RAS pin Capacitance CIN2 

CAS pin Capacitance CIN3 

WE pin Capacitance CIN4 

DO pin Capacitance Coo 

RECOMMENDED OPERATING CONDITIONS 
(Referenced to Vss) 

Parameter Symbol Value 

Min Typ 

Supply Voltage Vee 4.5 5.0 
Vss 0 0 

Input High Level VIH 2.4 

Input Low Level, all Inputs VIL1 -2.0 
all DOs VIL2 -1.0·' 

Operating Temperature TA 0 25 

Max 

56 

47 

49 

46 

14 

Max 

5.5 
0 

6.5 

0.8 
0.8 

~1111111111~mmlm~IIIII~~I~m~111111 
MB8S230-10 FUJITSU 
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Unit 

pF 

pF 

pF 

pF 

pF 

Unit 

V 
V 

V 

V 
·V 

70·' V 

Note: ., The device will withstand undershoots to the -2.0V level with a maximum pulse width of 20ns at 
the -1 .5V level. 

•• Maximum ambient temperature Is permissible under certain conditions. 

4.33 
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DC CHARACTERISTICS 
(Recommended operating conditions unless otherwise noted.) 

Parameter Symbol 
Value 

Unit 
Min Typ Max 

OPERATING CURRENT" -10 480 
Average Power Supply Current ICCl mA' 
{'FiA§', CAS cycling; tRc=mln.) -12 400 

STANDBY CURRENT TTL 16 
Power Supply:CUrrent IC02 mA 
{'FiA§' = CAS = VIH) CMOS 8 

REFRESH CURRENT 1 -10 440 
Average Power Supply Current ICC3 rnA 
(CA8=VIH; RAS=mlnllycllng) -12 360 

FAST PAGE CURRENT -10 320 
Average Power Supply Cilrrent ICC4 mA 
!1iAS=VIL, CAS=mln cycling) -12 264 

REFRESH CUI'IRENT2 -10 440 
Average Power Sup'plY Current Ices rnA 

, ~-before-~: tRc=mln) -12 360 

INPUT LEAKAGE CURRENT, ilL -30 30 jI.A 

OUTPUT 'LEAKAGE CURRENT IOL -10 10 jl.A 

OUTPUT HIGH LEVEL (loH=~5MA) VOH 2.4 V 

OUTPUT· LOW LEVEL (loL=4.2mA) VOL 0.4 V 

Note: • Icc Is depandent on output loading' and cycle ratas. SpeCified values are obtained with the output open. 



AC CHARACTERISTICS 
(At recommended operating conditions otherwise noted.) Notes 1, 2, 3 

Parameter Symbol MB85230-10 

NOTES Min. Max. 

Time Between Refresh tREF 8.2 

Random Read/Write Cycle Time 4 tRC 180 

Access Time from RAS 5,8 tRAC 100 

Access Time from CAS 6,8 tCAC 30 

Access Time from Column Address 7,8 tAA 50 

Output Data Hold Time tOH 7 

Output Buffer Turn On Delay Time tON 5 

Output Buffer Turn Off Delay Time 9 tOFF 25 

Input Transition Time tT 3 50 

RAS Precharge Time tRP 70 

RAS Pulse Width tRAS 100 100000 

RAS Hold Time tRSH 30 

CAS to RAS Precharge Time tCRP 0 

RAS to CAS Delay Tlrne 10,11 tRC!;> 25 70 

CAS Pulse Width tCAS 30 

CAS Hold Time tCSH 100 

Row Addres8 Setup Time tASR 0 

Row Address Hold Time tRAH 15 

Column Address Setup Time lAsc 0 

Column Address Setup Time tCAH 15 
RAS to CDlumn' Addr ...... D .. I". TJme 12 tRAO_ 20 50 

Column Address to RAS Lead Time tRAL 50 

Read Command Setup Time tRCS 0 

Read Command Hold Time tRRH 0 
Referenced to RAS 13 

Read Command Hold Time tRCH 0 
Referenced to CAS 13 

Write Command Setup Time 14, twcs 0 
Write Command Hold Time twcH 15 

WE Pulse Width twp 15 

Write Command to RAS Lead Time tRWL 25 

Write Command to CAS Lead Time tCWL 20 

DIN Setup Time tos 0 

DIN Hold Time tDH 15 

Fast Page Mode Read/Write Cycle Time tpc 60 

Access .TIme from CAS Precharge 8,15 tCPA, 60 

Fast Page Mode CAS Precharge Time tcp 15 

MB85230-10 
MB85230-12 
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MB85230-12 Unit 

Min. Max. 

8.2 ms 

210 ns 

120 ns 

35 ns 

60 ns 

7 ns 

5 ns ' 

25 ns 

3 50 ns 

80 ns 

120 100000 ns 

35 ns 

0 ns 

25 . 85 ns 

35 ns 

120 ns 

0 ns 

15 'ns 

0 n8 

20 n8 

'20 80 n. 

60 ns 

0 n8 

0 n8 

0 ns 

0 ns 

20 ns 

20 ns 

30 ns 

25 ns 

0 ns 

20 ns 

70 ns 

70 ns 

15 ns 
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AC CHARACTERISTICS (Continued) 
(At recommended oper(lting conditions otherwise noted;) Notes'1. 2. 3 

Param,eter Symbol MB85230-10 

NOTES " 
Min. Max. 

CAS Precharge Time : tCI'N 15 

RAS Frecharge Time to CAS tRPC 0 
Active Time (,Refresh Cycles) 

CAS Setup Time for CAS-before- tCSR' 0 
RAS Refresh 

CAS Hold Time for CAS-before- tCHR 15 
RAS Refresh 

NOTES: 

MB85230-12 Unit 

Min. Max. 

15 ns 

0 ns 

0 ns 

20 ns 
',' 

1. An Initial pause IAAS=CAS,NIH) of 200 Jl.s Is required after power-~p followed by any 8 i3AS:only cyc~efore proper 
device operation Is achieved. In case of using Intemal refresh oounter, a minimum of 8 CAS-before-RAS Initialization 
cycles Instead of 8""RA!;cycles ~e required. , 

2. AC characteristics assume tT=5ns 

3. VIH (min) andY, IL (maxi are ref, erance levels for measuring tlmlng'/of Input signals. Also, transLtlon times, are measured 
between VIH (min) and VIL (max). 

4. rhe minimum cycle time depends ,upon the ambient temperature and oooling condition. See Fig. 3 and 4. 

6. Assurr$8that tRCD ~ tReD (inax)'; If tROD Is greater than the maxlmum rlicommendedvaJuf!l shown.!n thiS table; tRAc: 
wlU be Increa8ed by the amoLlnt that, tRCD e)(CBeds the value shown. Refer to Fig; ,5 'and Ii.' , 

6: If tRod ~ tRCD (max), tRAO ~tRAb (max); andtAsc ~ tAA-tcAe-tT, IICCeSS time Is tCAC. 

7. If tRA[) ~ tRAD (max), lAec ~'tM-tcAe-tT, access time IstM. 

, 8. Measured with a load equivalent, to two TTL loads and 10b pF. 

9. tOF.F Is specified that output buffer changes to high Impedance st,ate. 

10. Operation within the tRCD imax) nmlt Ins~res that t~~c (max) can be met, tRAc (mll1<) Is specifies as a reference point 
only; If, tRcD Is gr8l!ter t!:lim ,the specified tRCD (max) Omit, access time Is controlled exclusively by tCAS or tAA. 

11. tRCD (!TIln) =, tRAH: (min) +2tr,.. ,tASC (min). : 

12. Operation within the tRAD (max) Umlt Insures that tRAC(max) can be met. tRAD (max) Is specified as' a reference point 
only; If tRAD Is gr,ater than the'speclfht,d tRAPlmax) limit, access time Is controlled exclusively by,tcAc or tM •. 

13. Either tRRH or tRCH must be,satlsfled for,a read cycle;· 

14. twcsis specified as a reference point only and must be satlsfled'for ., write cycle. 

15. tCPA Is acce~s tl~e from theselection",f a new column address,(that,ls caused by changing CAS from VILto VIH.). 
Therefore, If tcp Is short; tCAC Is longer than tCAC. (max)." " 
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Fig. 3 - MB85230 DERATING CURVE (Normal Cycle) 

T.B.D. 

Fig. 4 - MB85230 DERATING CURVE (Fast Page Mode Cycle) 

Fig. 5 - tRAC VI tRCD 
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Fig. 6 - tRAC VI tRAD 
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READ CYCLE 

~---------------tRC------------------~ 

VIH ---""""" 14------------ tRAS --------.j ..L~-~ 

VIL- ~ 
~ ~----- tCSH --------------+1 i'-- tRP-

r--- tRCO ---14---- tRSH ---~ 

-~-+t_---.+~ tCAS ----+I A+-."....----
VIH- \. ~ I I 
VIL- --' 

I-- tRAO --

tASR tRAH tASCI-oI---f--- tRAL -----+--I 
I--- I-- - f.- j4 tCAH .. 

tRAL ----+-01 

tRCS i'-- f-

14---1--- tM 

\4----- tCAC --+I 

I--f-- tRRH 

- i-- tRCH 

~~;:::::~ 
, ~ ", ~::::;~:;:::::::~::~:~~ 

_ tOH I--:;~ tOFF 

~. 
\4-----------+ tRAC -----------1 

14----tON 
DQ VOH- ______ HIGH-Z--------6-<[:4{:~.]iJlI VALID 1'Jl-__ 

(OUTPUT) VOL_ 1i'~.....;;D;;.,A;;.,TA';'-'-"I~' 
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ADDRESSES 

DQ 
(INPUT) 

VIH-

VIL-

VIH-

VIL-

VIH_ 

VIL_ 

WRITE CYCLE (Early Write) 

tRC 

tRAS 

tCSH 

tRSH 

tCAS 

111111111111111111111111111111111111111111111111111111 

MB85230-1 0 FUJITSU 
MB85230-12 m~~~~~lm~IIIIIIIIIII~~IIIII~1I1I1II1I1I1I 

VIH- ,..,.,..,.,..,.,....,... .............. ,..,.,. .z-~~~-..L. ~~~~~~~~~~ ....... ,..,.,.. 
VIL- .... !'~;.o:;..,o;.o:;..,o ..... -..:;..~~,........:;:.:.:.:.:..::.:..-~ ""o:;...:;..o:;...:;...:;..o;;.~~~~ ____ .... 

DQ VOH- -----------HIGH-Z~------------
(OUTPUT) VOL-

~VIHorVIL 
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~ 

~ 

DQ 
OUTPuT 

VIH-

VIL-

ViH-

VIL-

FAST PAGE MOPI; REAP CYCLE 

tRAS 

0 VIHPrVIL 

• Valid Data 

~ Invalid Data 
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ADDRESSES 

DQ 
(INPUT) 

VIH-
VIL-

VIH-
VIL-

VIL-

VIH
VIL-

VIH
VIL_ 

DQ VOH-
(OUTPUT) VOL-

FAST PAGE MODE WRITE CYCLE 

1IIIIIIIIIIIIIIIIIIImlillmllllllllllllllillmlili 

MB85230-10 FUJITSU 
MB85230-12 1111111111111111~llllllllllml~~~lllllllmmlll 

------------------------HIGH-Z----------------__ ----------

v~~J VIH or VIL " . 
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RAS-ONLY REFRESH CYCLE 
NOTE: WE. DQ(lnput)=Oon't care. As = VIH or VIL 

~--------------tRC--------------~ 

Ao - As 

DQ VOH:- -----......;.--8i:--~-----HIGH-Z----------
(OUTPUT) VOL - ______ .....;;r. 

~ 
V 1H _ 
V 1L _ 

~ V 1H -
V 1L -

CAS-BEFORE-RAS REFRESH CYCLE 
NOTE: ADDRESS. WE. DIN = Don't Care 

~ VIHorVIL 

DQ VOH - ____ ...... ~----------- IGH z'~---------(OUTPUT) VOL _ H - ,-

4-42 



~ 
VIH-

VIL-

~ 
VIH-

VIL-

Ao-Ag 
VIH-

VIL-

~ 
VIH-

VIL-

HIDDEN REFRESH CYCLE 

~---------tRC----------~--------
___ .I ""1----- tRAS ---... .L~;;';;-'......L .... ---

~~~~~~lm~~~~~lmllllmllllll~mlll 
MB85230-10 FUJITSU 
MB85230-12 ~~IIIIIIIIIIIII~IIIIII~lllllllllllmllm~II~~ 

14---- tCHR ----__ 1,... ...... --

DQ VOH- VALID DATA (OUTPUT) VOL - -- HIGH.-Z:~----6f:"'~ 
~------------------~ 

~ VIHor VIL 

~ .Invalld Data 
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DESCRIPTION 

Block Analysis: 
As shown In Fig. 1 and Fig. 2, the MB85230 Iscornpose~ of eight MB81C1000, and the memory selection of the each 
MB81C1000 consists of a 1024-by-1024 cell matrix. 
Operational modes of the device are shown In the FUNCTIONAL TRUTH TABLE below. 

Address Inputs: , 
A total of twenty binary Input address bits are required to decde any 8':'blt of the 8,388,60B storage cells within the MB85230. 
Ten row adclress bits are established on the address Input pins (Ao to Ag) and'iatched with the Row Address Strobe, RAS. 
The ten C~lumn address bits are established on the address Input Plns(AO to 'Ag) and latched with the Column Address 
Strobe, CAS. All row and column addresses must be,stable en or before the 'failing edge of AAS and CAS, respectively. 
Since the,flow through type address latches are used, address Information at address pins are automatically latched as col
umn address after tRAH (mln)+ tT. If tRAO ~ tRAD (max), access time Is teAc'ortAA whichever occurs later. 

Write Enable: 
Read or Write' mode Is selected with the WE Inputs. A high on WE selects read cycle and loW selects write mode. 

, , , 

~ata r'nplJt/qutput: 

1. Data Input; 
In write cycle, the B-blt data Is written Into the MB85230 during write cycle through each DO pins. Each Input data Is 
strobed and latched by 'ailing edge of CAs,: and WE must be brought to VIL before failing edge of CAS, data Input 
strobed by CAS, and setup and hold times are referenced to CAs. ' 

2. Data'Output: 
The output ~uffilr8 on each chip are three state TTL compatlQle with a fan out of 2 TTL loads. Output data has the 
sarne poralltyas Input "clatjl : , The outputs are III hlgh'lmpedariee state until CAS Is brought low. In a read cycle, the 
output becOmes valid within teAc or tAA whichever occurs later after failing edge of CAS. 
'The data output remans:valld until CAs returns to high. " 

Read cycle: 
The read cycle Is executed by keeping both RAS and CAS=VIL and keeping WE=VIHthroughout the cycle. The row and col
umn addresses are latched with RAS and CAs, respectively. The output data ,Is remain valid with CAS=VIL, I.e., If CAS g08S 
VIH, the data becomes Invalid with tOH. The access time Is determined by RAS (tRAC), CAS(tcAe), or Column address Input 
(tAA). If tRCO(AAS' to CAS delay time) Is greater than the speclfloatlon, the access time Is teAc. If tRAO Is greater than 
the specification, the access time IstAA. 

Write cycle: 
The write cycle Is executed Is executed by the same manner as read cycle except for the state of WE. The 8-blt data on 
DO pins are latched with the failing edge of CAS and written Into memory. In addition, during write cycle, tfCIWL, tCWL, and 
tRAL must be satisfied the specifications. 

Fast Page Mode ,Read cycle: 
TlJe fast'page mode read cycle Is executed after normal cycle with holding RAS=VIL, applying column address and CAS, ,and 
keeping WE=VIH. Since the row address during fast page mode cycle Is latched by normal cydle, the cycle time Is reduced. 
During this mode, the access time Is tCAC, tAA, or tCPA, whichever occur later. Any of the 1024 bits belonging to each In
ternal row address can be accessed. 

Fast Page Mode Write CYcle: 
The fast page mode write cycle Is executed by the same, manner as fast page mode read cycle except for the state of WE, 
The data oneaeh DO Is latched with the failing edge of CAs and written Into the memory. During this write cycle, tCWL 
must be satisfied. Any of 1024 bits belonging to each Internal row address can be accessed. 
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Refresh: 

MB85230-10 
MB85230-12 
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The refresh of DRAM Is executed by normal read and write cycle, I. e., the cells on each one row line, Ao through As except 
for Ag, are refreshed by one of two cycles. Each 512 row address must be refreshed every 8.2ms period. During the re
fresh cycle, the cell data connected to the selected row are sent to sense amplifier and re-wrlte to the cell. The MB85230 
also has three types of refresh modes, RAS-only, CAS-before-RAS, and Hidden refresh. 

1. RAS-only Refresh: 
The RAS-only refresh Is executed by keeping RAS=VIL and keeping CAS=VIH through the cycle. The row address to be 
refreshed Is latched with the failing edge of RAS. During this refresh, the DQ pins are kept high Impedance state. 

2. CAS-before-RAS Refresh: 
The CAS-before-RAS refresh Is executed by bringing CAS=VIL before RAS. By this combination, the MB85230 executes 
CAS-before-RAS refresh. The row address Input Is not necessary because It Is generated Internally. 

3. Hidden Refresh: 
The hidden refresh Is execute dby keeping CAS=VIL to next cycle during read mode, I. e., the output data at previous 
cycle Is kept during next refresh cycle. Since the CAS Is kept VIL continuously from previous cycle, followed refresh 
cycle should be CAS-before-RAS refresh. 

FUNCTIONAL TRUTH TABLE 
Operation Clock Input Address Input Data Note 

Mode RAS CAS WE Row Column I/O 

Standby VIH VIH X X X Hlgh-Z Cells are not refreshed. 

Read VIL VIL VIH Valid Valid Output tRCS ;;;:: tRCS (min) 
(Normal) Valid 

Read VIL VIL VIH Valid Valid Output tRCS ;;;:: tRCS (min) 
(Fast Page) Valid Cells are not refreshed. 

Write VIL VIL VIL Valid Valid Input twcs ;;;:: twcs (min) 
(Normal) Valid 

Write VIL VIL VIL Valid Valid Input twcs ;;;:: twcs (min) 
(Fast Page) Valid Cells are not refreshed. 

RAS-only VIL VIH X Valid X Hlgh-Z 
Refresh 

CAS-before- VIL VIL X X X Hlgh-Z tCRS ;;;:: tCRS (min) 
RAS Refresh 

Hidden VIL VIL VIH X X Output Previous data Is kept. 

Refresh 
. 

Valid 

Note: X: Don't Care 
RAS puts VIH at once. 
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PACKAGE DIMENSIONS 

*= L!l50(1.27) 
REF 

30-LEAD PLASTIC SINGLE-IN-LiNE PACKAGE MODULE 
(CASE No.: MSP-30P-P05) 

3.125t.Ol0 
(79.38tO.25) 

2.900(73.66)REF 

I 
.830(21.08) 

MAX 

@FUJITSU LIMITED 1987 M30014S·1C 
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PACKAGE DIMENSIONS (Continued) 

(1 

30-PAD PLASTIC SINGLE IN-LINE PACKAGE MODULE 
(CASE No.: MSS-30P-P04) 

3500.010 
(88.90.0.25) 

.133 •. 005 3.234 •. 005 
(3.38.0.13) (82.14'0.13) R.060(1.52)REF .125 •. 005 

/ (3.18'0.13) DIA\ 

V D 400±.t06 )T i 0.16'r· 15) 
TIlT lITFi nnm 1m Innl 1m Inn 1m 

.250 •. 005 I I- I .100'.004 --11 .070±.004 
(6.35.0.13) -'2.54'0.10) -11.78'0.10) 

.080~~ 
(2.03'0.13) ~ 

.300 •. 005 2.900 •. 00.5 
(7.62.0.13) (73.66±0.13) 

L ~t=iIJ~~t=:;p~ 
[~o~:gg~ 

+0.15 
11.27-0.08) 

\ 
,-, 

II! 
--' A 

.200 MAX 
(5.08)MAXI' "I 

I ~. .800 •. 020 
(20.32'0.51 ) 

I'''!'''' tk"", TYP MIN 

View "A" 

D .008(0.201 

~ TYP 

--""l 

Dimension in 
inches (millimeters) 

@ FUJITSU LIMITED 1987 M30013S-1C 

The Information contained In this document does not convey any license 
under the copyrights, patent rights, software rights or trademarks claimed 
by Fujitsu. Circuit diagrams utilizing Fujitsu products are Included as a 
means of illustrating typical applications. Complete Information sufficient 
for construction purposes Is not necessarily given. The Information 
contained In this document has been carefully checked and Is believed to be 
reliable. However, Fujitsu assumes no responsibility for Inaccuracies. 
Fujitsu reserves the right to change products or specifications without 
notice. 
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1M x 9 DRAM MODULE 

1,048,576 X 9 BIT DYNAMIC RANDOM 
ACCESS MEMORY MODULE 

The Fujitsu MB85235 is a fully decoded, dynamic CMOS 
random access memory module with eight MB81ClOOO, in 
26-pin SOJ packages, and nine .22pF decoupling capa
citors under the each memory, mounted on a 30-pin 
SIP or a 30-pad SIMM module. Organized as 1,048,576 
x 9-bit.words, the MB85235 PCB module is optimized 
for those applications requiring high density and 
large memory storage capability. The operation and 
electrical characteristics of the MB85.235 are the 
same as the MB81C1000 devices which feature a Fast 
Page mode operation. 

• 1,048,576 x 9 DRAM, 30-pin SIP and SIMM 
• RAS access time (tRAC): 

100 ns max. (MB85235-10) 
.120 ns max. (MB85235-12) 

• Cycle time (tRC): 
180 ns min. (MB85235-10) 
210 ns max. (MB85235-12) 

• Column access time (tCAC): 
30 ns max. (MB85235-10) 
35 ns max. (MB85235-12) 

• Fast Page mode cycle time (tpC): 
60 ns max. (MB85235-10) 
70 ns max. (MB85235-12) 

• Dual+5V supply, ±10% tolerance 
• Low power: 

Active 

Standby 
• Refresh: 

2970 mW max. (MB85235-10) 
2475 mW max. (MB85235-12) 
49.5 mW max. (CMOS level) 

- 8.2 ms / 512 refresh cycle 
- "RAS-only", "CAS-before-RAS" and "Hidden" 

refresh capability 
• Fast Page Mode Read and Write capability 
• Leaded and Leadless type are available. 
• JEDEC standard (30 pin SIP) pin assignment 
ABSOLUTE MAXIMUM RATINGS (See Note) 

Rating Symbol Value 

Voltage on any pin relative to Vss VIN,VOUT -1 to +7 

Voltage on Vee ~upply relative to Vss Vee -1 to +7 

Storage temperature TSTG -55 to 125 

Power dissipation Po 9.0 
Short circuit output current - 50 

Unit 

V 

V 

.oC 

W 

mA 

NOTE; Permanent device damage may occur .if ABSOLUTE MAXIMUM 
RATI NGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability .. 

MB85235-10 

MB85235-12 

TS028-B87Z 
Dec. 1987 

PLASTIC PACKAGE 
MSP-30P-P04 

PLASTIC PACKAGE 
MSS-30P';"P03 

PIN ASSIGNMENT 

Vee 
0 

1 0 m 2 
DQO 3 
AO 4 

0 ~b1 S 
6 

A2 7 

0 A3 8 
VSS 9 
DQ2 10 
A4 11 0 AS 12 
DQ3 13 
A6 14 DO A7 1S 
DQ4 16 
AS 17 
A9 1S 0 NC 19 

~S 20 
21 0 VSS 22 

DQ6 23 
NC 24 

0 8~7 25 
26 

m 27 
mS 2S 0 Qs 29 
Vee 30 

0 

This device contains circuitry to pr()tect the 
inputs ~gainst damage due to high static volt
ages or electric fields. However, it is advised 
that normal pr~cautions be taken to avoid 
application of any voltage higher than maxi
mum rated voltages to this high impedance 
circuit.' 
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Fig. 1 - BLOCK DIAGRAM 
Addre·ss O-----r---r---,-----.---,----'--,-,---r---,-,----, 

RAS 
WE 

CAS 

DQO DQ1 DQ2 DQ3 DQ4 

Chip Chip 
S 6 

DQS DQ6 

Fig. 2 ~ BLOCK DIAGRAM FOR EACH CHIP 
lIAS 
CAr 

A. 

--Vee 
--V .. 

CAPACITANCE (TA=2SoC, f=lMHz) 

Parameter Symbol Typ 

Input Capacitance, AO to A9 CIN1 -
Input Capacitance, RAS CIN2 -
Input Capacitance, CAS CIN3 -
Input .. Capacitance, WE CIN4 -
Input Caplilcitance, CASS CINS -
Input Capac·! tance, Ds CD -
1/0 Capacitanc~, DQo to DCb CDQ -

Output Capacitance, Qs Co -
4-50 

Chip Chip 
7 s 

DQ7 DS Qs 

WE 

,DIN 

DOUT 

Max 

60 

49 

49 

4S 

9 

7 

14 

10 

Unit 

pF 

pF 

pF 

pF 

pF 

pF 

pF 

pF 
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RECOMMENDED OPERATING CONDITIONS 
(Referenced to VSS) 

Parameter Symbol 

Supply Voltage VCC 
VSS 

Input High Level, all inputs VJH 

Input Low Level, all inputs VILI 
all DQs VIL2 

Operating ,Temperature Range TA 

Value Unit Min Typ Max 

4.5 5.0 5;5 V 
0 0 0 V 

2.4 6.5, V 

-2.0 O.S V 
-1.0*1 O.S V 

0 25 70*2 °c 

Note: *1 The device will withstand undershoots to the -2.0V level with a maximum 
pulse width of 20ns at the -1.5V level. 

*2 Maximum ambient temperature is permissible under certain conditions. 

DC CHARACTERISTICS 
(Recommended operating conditions unless otherwise noted) 

Parameter (conditions) Symbol Value Unit Min TvP Max 

OPERATING CURRENT* MBS5235-l0 540 
Averag~ower Supply Current ICCI mA 
(RAS, CAS cycling;tRC=min.) MBS5235-12 450 

STANDBY CURRENT TTL level lS 
Power S~ly Current ICC2 rnA 
(RAS = CAS = YIH) CMOS level 9 

REFRESH CURRENT 1 MBS5235-10 495 
Average Po~ Supply Current ICC3 - rnA 
(CAS=VIH, RAS=min cycling) MBS5235-12 405 

FAST PAGE MODE CURRENT MBS5235-10 360 
Average Power Supply Current ICC4 rnA 
(RAS=VIL, CAS=min cycling) MBS5235-12 297 

REFRESH CURRENT 2 JiBS5235-10 495 
A~age Powe!....§.upply Current ICC5 mA 
(CAS-before-RAS; tRC=min) MBS5235-12 405 

INPUT LEAKAGE CURRENT, all inputs IIL1 -30 30 llA 

INPUT LEAKAGE CURRENT, CASS and DS IIL2 -10 10 llA 

OUTPUT LEAKAGE CURRENT IOL -10 10 llA 

OUTPUT HIGH LEVEL (IOH=-'SmA) VOH 2.4 V 

OUTPUT LOW LEVEL (IOL=4.2rnA) VOL 0.4 V 

Note: * ICC is dependent on output loading and cycle rates. Specified values are 
obtained with the output open. 
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AC CHARACTERISTICS 
(At recommended operating conditions unless otherwise noted.) Notes 1, 2, ,3 

Piu:ameter Symbol MB85235-10 MB85235-12 
.. NOTES Min Max Min Max 

Time Between Refresh tREF 8.2 8.2 
Random Read/Write. Cycle Time ~RC 180 210 

4 
Access Time from RAS 5 8 tRAC 100 120 
Access Time from CAS 6 8 tCAC 30 35 
Access Time from Column tAA 50 60 
Address 7 8 
Output Data Hold Time tOH 10 10 
Output Buffer Turn On Delay tON 5 5 
Time 
Output Buffer Turn Off Delay tOFF 25 25 
Time 9 , 
Input Transition Time tT· 3 50 3 50 
RAS Prechar~e Time tRP 70 80 
RAS Pulse Width ~RAS 100 100000 120 100000 
RAS Hold Time ~RSH 30 35 
CAS to RAS Prechar~e Time tCRP 0 0 
RAS .to CAS Delay Time 10 11 tRCD 20 70 ',iO 85 
CAS Pulse Width ., .tCAS 30 35 
CAS Hold Time tCSH 100 ; 120 
Row Address Setup Time tASR 0 ,0 
Row Address Hold Time tRAH 15 15 " 

. Column AddresaSetup.Time tASC 0 0 
Column Address Setup Time tCAH 15 20 " 

RAS to Column Address Delay tRAD 20 50 20 60 
Time 12 . 

Column Address to RASLead Time tRAL 50 60 '. 

Read Command Setup'Time tRCS 0 0 ". 

Read Command Hold Time tRRH 0 0 -
Referenced to RAS 13 ; 

Read Command Hold Time tRCK 0 0 
Referenced, to 'CAS 13 
Write Command Setup Time 14 . twcs 0 ,0 
Write Command Hold.Time tWCH 15 , , 20 
WE Pulse Width ; i ~WP 15 ... 20 
Write Command to RAS Lead Time tRWL 25. 30 
Write Command to CAS Lead Time. tCWL 20 . 25. 
DIN Setup Time tDS 0 0 
DIN Hold Time . . .' tDH 15 ." 20 
Fast Page ModEl Read/Write .Cycle tpc 60 70 
Time 
Access. Time' from CAS Precharge tCPA " 60 ' .. 70 

8 15 
Fast Page'Mode CAS Precharge tcp 15 .15· 

. 'rime 
CAS Prechar~eTime tCPN 15 .'. 15 
RAS PrechargeTime toC.AS ,tRPC 0 0 
Active Time.CRefreshCycles) . 

.~ Setup Time for CAS-before- tCSR 0 0 , . 

RAS.Refresh . .. '.' , 

CAS Hold Time for CAS"'before- tCHR 15 '.' 20 I;, 

RAS Refresh, 

4-52 ' 

Unit 

ms 
ns 

ns 
ns 
ns 

ns 
ns 

ns 

ns 
ns 
ns 
ns 
ns' 
ns 
ns 
ns 

' ns 
ns 
ns 
ns 
fis 

ns 
ns 
ns 

ns 
i,. 

.ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 

ris 

ns 
.. 

ns 
ns 

ns' 

ns 
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AC CHARACTERISTICS (Cont'd) 
(At recommended operating conditions unless otherwise noted.) 

Parameter Symbol MB85235-10 
NOTES Min Max 

Read-Modify-Write Cycle Time 'tRWC 210 
16 

Fast Page Mode Read-Modify-Write "PRWC 85 
Cycle Time 16 
RAS to WE Delay Time 14 16 'tRWD 100 
CAS to WE De1av Time 14,16 'tCWD 30 
Column Address to WE delay Time 'tAWD 50 

14 16 
MITES; 

Notes 1, 2, 3 

MB85235-12 Unit Min Max 
245 ns 

100 ns 

120 ns 
35 ns 
60 ns 

1. An initial pause (RAS=CAS/CAS8=VIH) of 200 lis is required after power-up followed by any 8 RAS-only cycle 
before proper device operation is achieved. In case of using Internal refresh counter, a minimum of 
8 CAS-before-i'iAS initialization cycles instead of 8 RAS cycles are required. 

2. AC characteristics assume t T=5ns 

3. VIH (min) and VIL (max) are reference levels for measuring timing of input signals. Also, transition 
times are measured between VIH (min) and. VIL (max). 

4. The minimum cycle time depends upon the ambient temperature and cooling condition. See Fig.4. 

5. Assumes that tRCD ~ t RCD (max). If tRCD is greater than the maximum recommended value shown In this 
table, tRAC will be increased by. the amount that t RCD exceeds the value shown. Refer to Fig. 2 and 3. 

6. If tRCD ~ t RCD (max), tRAD ~ tRAD (max), and t ASC ~ tAA-tCAC-tT' access time is tCAC. 

7. If tRAD ~ tRAD (max), t ASC ~ tAA-tCAC-tT' access time is t AA• 

8. Measured with a load equivalent to two TTL loads and 100 pF. 

9. tOFF is specified that output buffer changes to high impedance state. 

10. Operation within the tRCD (max) limit Insures that tRAC (max) can be met. t RCD (max) Is specified as 
a reference point only; if t RCD Is greater than the specified t RCD (max) limit, access time is cont
rolled exclusively by tCAC or t AA• 

11. tRCD (min) = tRAH (min) + 2tT + t ASC (min). 

12. Operation within the tRAD (max) limit Insures that tRAC (max) can be met. tRAD (max) Is specified as 
a reference point only; if tRAD Is greater than the specified tRAD (max) limit .. access time Is cont
rolled exclusively by tCAC or t AA• 

13. Either tRRH or tRCH must be satisfied for a read cycle. 

14. twos' tRwo, t CWD' and t AWO are specified as a reference point only. If twos ~ twcs (min), the cycle 
is early write. cycle and the output pins will maintain high impedance(High-Z) state throughout the 
entire cycle. If t RWD ~ tRWO (min), tcwo ~ tCWD (min), and tAWD ~ tAWD' (min), the cycle is a read
modify-write cycle and data from the selected cell will appear at the output pins. 
If neither of the above conditions is satisfied, the cycle is a delayed write cycle and invalid data 
will appear at the output pins, ·and write operation can be executed by satisfing,tRWL ' t CWL ' and tRAL 
specifications. 

15. tCPA is access time from the selection of a new column address (that is caused by changing CAS/CASa 
from VIL to VIH .). Therefore, if tcp Is short, tCAC is longer than tCAC (max). 

16. For parify bit only. 
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Fig.3 - DERATING CURVE (Normal Cycle) 

T.B.D. 

Fig.4 - DERATING CURVE (Fast Page Mode Cycle) 

T.B.D. 

Fig.5 - tRAC vs tRCD Fig.6 - tRAC vs tRAD 
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RAS 

MB85235-10 
MB85235-12 

Read Cycle 

r---------------------tRc------------------~ 
i--------------tRAS--------------i 

VIH_----.J 

VIL-

---+------tRsH-------+-I 

V 1H- ----r--~~----~r-, ~------~AS------~ A~~--------------
V1L-

ADDRESS-

VOH-
DQ &, Q8 v -------------HIGH·Z-------< 

(OUTPUT) OL-

ADDRESS 

DQ & D8 
(INPUT) 

Write Cycle (Early Write) 

G Don't Car. 

~ Invalid Date 

tRC-------------------~ 

[EIDon'tea .. 
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Fast Page Mode Read Cycle 

~----~--------------tRAS----------------------~ 

RAS 

-- -- VIH~--H-I---.h. 
CAS/CASa VII._ 

ADDRESS 

WE VIH-~·==~~~r-r------~~~r----rr~I~-~-~~--~~~~ 
VIL-=·:;;::::~=J 

DQ & QS~OH=_. -HIGH·Z.--..,.....o(.j 
(OUTPUT) OL 

Fast Page Mode .Write Cycle 

~---------------------tRAS------------------------; 

RAS 

CAS/CASS VV IH -
IL-

ADDRESS 

v DQ & n IH-. 
(INPUT) S V1L -

DOOR·te .... 
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CASs 

ADDRESS 

MB85235-10 
MB85235-12 

Read-Modify-Write Cycle 

~--------------------------tRWC:----------------.------; 
V1H - ----:l 1--------------------tRAs--------------------I1:----~L 

V1L - '--
tCRP 
f- 1---------------=-=-=-=-=-~t=CS~H~==~;;~==========~ f- tRSH------------i-i J-,-tRP-

-tRCO----t-------tCAS:-------------i 
J--lr----

I J 

Fast Page Mode Read.-Modify-Write Cycle 

1------------~-tRAS-------------~ 

~;;~~::.::-~:-:: __ . :...;·:~_<_:1:_::_···:...;.:·_· _ 

D Don't Car. IWLI Invalid Data 

4·57 



!!~I~!~IIIII!mlllil~!i! 
FUJITSU MB85235-10 
1!111~111~~II~lliil~II!1 MB85235-12 

RXS-only Refresh Cycle 

NOTE: wt, D, DQ(Input)=oon't care, Ag=VIH or VIL 

t--~--'-~--'--tRC:-------; 

• RAS 
1~--------.;>rI---tRP----i 

ADDRESS 

VIH"';-, ------::r--------.....;...----±-------
V1L-___ --Ji 

DQ & Q VOH.,.=:====~~----~-HIGH.Z ___ ------
(OUTPUT)a VOL-: 

lEI Don't care 

OO';"before-RXS Refresh Cycle 

NOTE: Address, wt, D, DQ(Input)=oon't care 

t----tRAS-----i 

DQ& Qa vOH---_--iiiJii-__ .,.;.;.... ______ .....;...HIGH.Z-------_--
(OUTPUT) VOL~. ___ ""'I 
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Hidden Refresh Cycle 

VIH---~rl-+==-sb. 

V 1L - "+---t-ir------"""f"" 

ADDRESS .. .'.:., ~ 

"":: '. ' .. 

Dn & Q VOH-HIGH_Z ------Q/.I?(F----:V;;;A:;-LI~D-;D;;AT;::;A:----:tk---
'< 8 VOL-

(OUTPUT) 

G Don't Car. f22!ln.alid Data 
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DESCRIPTION 

Block Analysis: 
As shown in Fig. 1 and Fig. 2. the MBS5235 is composed of nine MBSlClOOO, and the 
memory selection of the each MBS,lClOOO consists of a l024-by-1024 cell matrix. 
Operational modes of the device are shoWn in the FUNCTIONAL TRutH TABLE below. 

Address Inputs: 
A total of twenty binary input address b~ts are required to decode any 9-bit of the 
9',437,lS4 storage cellswithinthe,.MBS5235. Ten row address bits are established on 
the address input pins (AO to A9) and latched with the Row Address Strobe, RAS. l'he 
ten column address bits are established~n...!!!e ad<iress input pins(AO to A9) and 
latched with the Column Address Strobe, CA~ASS' All ~ and column addresses must 
be stable on or before the falling edge of RAS and CAS/CASS, respectively. Since the 
flow through type address latches are used, address information at address pins are 
automatically latched as column address after tRAH (min)+ tT'. If tRAD ~ tRAD (max), 
access time is tCAC or tAA whichever occurs later. ' , 

Write Enable: 
Read or Write mode is selected with the WE inputs. A high on WE selects readcy:cle 
and low selects write mode. 

Data Input/OUtput: 
1., Data Input; 

In write cycle, the 9-bit data is written into the MBS5235 during write cycle 
thr~heachDQ and D pin. Each input data is strobed and latched...!!I falling edge 
of CAS/CASS and WE must ~brought to VILbefore falling edge of CAS/CASS~a~ 
input is strobed byCAS/CASS, and setup and hold times are referenced to CAS/CASS' 

2. Data OUtput; 
The output buffers on each chip are three state TTL compatible with a fan out of 
2 m. loads. Output da,ta ha!.,..!he sa~orality as input data. The outputs are in 
high impedance state until CAS and CASS are brought low~n a read cycle, the out~ 
put becomes valid within tRAC from the falling edge of RAS when tRCD(max) ~s 
satisfied. In, the meanwhile when either tRCD or tRAD, or both, are equal or 
greater than their maximum value, the output data~comes valid within tCAC or tAA 
whichever occurs later after falling edge of CAS/CASSo The data output remains 
valid until CAS and CASS return to high. 

Read Cycle: __ 
The read cycle is executed by the falling edge of both RAS and CAS/CASS, and ke!2!ng 
WE t~i~throughout the cycle. The row and column addresses are latched with RAS 
andCAS/CASS r~ectively~e valid data will appear at the ,DQ and Q pins~ter _ 
determined by RAS(tRAC), CAS(tCAC), or Column address input(tAA)' If tRCn(RAS to CAS 
delay time) is greater than the specification, the access time, is tCAC' If tRAD is 
greater th~t~specification, the access time is tAA' The output data becomes inva
lid after CAS/CASS is brought high, with a delay time of tOH, and the DQ and Q pins 
return to the high impedance with tOH' 

Write, Cycle: 
The write cycle is executed by the same manner as read cycle except for the state of 
WE. The 9-bitdata on DQ and D pins are latched with the falling edge of CAS/CASS 
and written into memory. In addition, during write cycle, tRWL' tCWL. and tRAL must 
be satisfied the specifications. 

4-60 





1~~i~~I~nIHII~I~i 
FUJITSU MB85235-10 

1~ln~ll~ilml!l~I!! MB85235-12 

FUNCTIONAL TRUTH TABLE 
Operation Clock Input Address Input Data Note 

Mode RAS' CAS(S) WE Row Column I/O 
0 

Standby VIH . VIH X X X High-Z Cells are not refreshed. 

Read VIL VIL VIH Valid Valid Output tRCS ~ tRCS (min) 
(Normal) Valid 

Read VIL VIL VIH Valid Valid Output 'tRCS ~. tRCS (min) 
(Fast Page) Valid Cells are not refreshed. 

Write VIL VIL VIL Valid Valid Input twcs ~ twcs (min) 
(Normal) Valid '. 

Write VIL VIL VIL Valid Valid Input twcs ~ twcs (min) 
(Fast Page) Valid Cells are not refreshed. 

RAS-only VIL VIH X Valid X High-Z 
Refresh 

CAS-before- VIL VIL X X X HighMZ tCSR ~ tCSR (min) 
RAS Refresh 

Hidden VIL VIL VIH X X Output Previous data is kept. 
Refresh * Valid 

Note: X; Either VIH or VIL' 
*; RAS puts VIH at once. 
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PACKAGE DIMENSIONS 
(Suffix: PJPS) 

3D·LEAD PLASTIC SINGLE·IN·L1NE PACKAGE MODULE 
(CASE No.: MSP·30P·P04) 

l 
"[050(1.27) 

REF 

10 FUJITSU L.IMITED .1987 M30012S·1C 

3.12S±.010 
(79.38±0.2S) 

2.900(73.66)REF· 

MAX 
1·200(S.08) 

II 010+.004 ---l . -.002 
• (025+0•10) 

• -0.05 

Dimension in 
inches (millimeters) 
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PACKAGE DIMENSIONS 
(Suffix: PJPB) 

·30·PAD PLASTIC SINGLE IN·LINE PACKAGE MODULE 
(CASE No.: JliJSS·30P.P03) 

.133 •• 005 
(3.38.0.13) fI.060{1.52)flEF 

L 
/ t, 

4oo •• ~06)T . 
0.16tt 5) 

Fiili 111111 
.250"00S I 1_ I .100'.004 
(6.35%0.13) (2.54'p.l0) 
.060 •• 00S 

I--(2.03'0.13) 
.3oo •• 00S 

17.62.0.13) 

• 0SO::gg~ 

(1.27:g:~:) 

e>·FUJITSU LIMITED·19S7 MSOOllS·1C 
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II 

3 SOOt 010 
(88.90.0.25) 
3.234 •• 005 

(82.14.0.13) .125 •• 005. . .. 
(3.18'0.13)DI~ 

\ 

R~ 
II II 

" !I 
II " '. 

-J I .070 •. 004 ... 
. ... . \1.78'0.10) 

2.900 •• 005 
. (73.66'0.13) 

.200 MAX 
. (S.08IMAXI· I I·J .800'.020 

(20.32.0.51) •.. ...• .. . 

,-,,,t. L;--...... , 
TYP MIN 

View"AU , 

O .008(0.20) 

~ TYP 

----r . 

Dimension in 
inches h:nlllimeters) 



262.144 x 9 BIT CMOS STATIC COLUMN 
RANDOM ACCESS MEMORY 

This Fujitsu MB85240 is a fully decoded, 262.144 words x 9 bits CMOS 
static column random access memory composed of nine 256k SCRAM chips 
(MB81C258x9). This module is designed for high speed, high performance 
applications such as main frame memory, buffer memory, and video memory. 
and for applications to battery backed·up systems where very low power 
dissipation and compact layout is required. The electrical characteristics of the 
MB85240 are quite same as the original MB81 C258; each timil')g requirements 
are noncritical, and power supply tolerance is very wide. All inputs and outputs 
are TTL compatible. 

• 262,144 x 9 SCRAM MODULE, 30·pin SIP and socket type 
• Row Access Time (tRAcl 

100 ns max. (MB85240·10) 
120 ns max. (MB85240·12) 

• Random Cycle Time (tRcl 
200 ns min. (MB85240·10) 
230 ns min. (MB85240·12) 

• Address Access Time (tAA) 
45 ns max. (MB85240·10) 
55 ns max. (MB85240·12) 

• Static Mode Cycle Time Itscl 
50 ns min. (MB85240·10) 
60 ns min. (MB85240·12) 

• Low Power Dissipation 
2970 mW max. (MB85240·10) 
2475 mW max. (MB85240-12) 

99 mW max. standby with TTL level input 
15 mW max. standby with CMOS level input 

• +5V supply. ±10% tolerance 
• 32ms/256 refresh cycles capability 
• RAS·only, CA5-before·RAS and Hidden refresh capability 

ABSOLUTE MAXIMUM RATINGS (Saa Note) 

Rating Symbol Value 

Voltage on any pin relative to Vss VIN• VOUT -1.0 to +7.0 

Voltage on Vee supply relative to Vss Vee -1.0 to +7.0 

Storage temperature TSTG -55 to 125 

Power dissipation Po 9.0 

Short circuit output current - 50 

Unit 

V 

V 

°c 

W 

mA 

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 

MB85240-10 
MB85240-12 

December 1987 
Edition 1.0 

PLASTIC PACKAGE 
MSP·30P·P02 

PLASTIC PACKAGE 
MSS-30P·P01 

PIN ASSIGNMENT 

~ 
Vee 1 

D CAS 2 
DOo 3 
Ao 4 

D A, • 
DO, • 
A2 7 
A3 8 D Vss 9 
D02 10 
A. 11 D A, 12 
003 13 
A6 " D A, " oa. ,. 
As 17 

D NC 18 
NC 19 
DO. 20 
WE 21 D Vss 22 
00. 23 
Ne 2. D • ~1 2 • 

2. 
RA" 27 

D 'CAS 28 

'Ds • 28 

Vee 30 

0 
• ; For parity bit. 

This device contains circuitry to protect the. 
inputs against damage due to high static volt· 
ages or electric fields. However, it is advised 
that normal precautions be taken to evoid 
application of any voltage .higher than maxi· 
mum rated voltages to this high impedanca 
circuit. 
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MB85240-10 
MB85240 .. 12 

Address 
RAS 

~ 

Fig. 1 - FUNCTIONAL BLOCK DIAGRAM 

Fig. 2 - BLOCK DIAGRAM FOR EACH CHIP 

CAPACITANCE (TA .. 25°C, f ~ lMHz) 

Parameter " Symbol 

I nput Capacitance, Ao to As C IN1 

I nput Capacitance, RAS C IN2 

Input Capacitance, CAS CIN3 

Input Capacitance, WE CIN4 

Input Capacitance, CASe CIN5 

I nput Capacitance, Oil CIN6 

I/O Capacitance, 000 to OQ7 CeQ 
Qutput Capacitance, Os Co 

4·66 

Typ Max Unit 

80 pF 

88 pF 

70 pF 

49 pF 

11 pF 

.7 pF 

15 pF 

11 pF 



RECOMMENDED OPERATING CONDITIONS 
(Referenced to Vss) 

Parameter Symbol Min Typ Max 

Supply Voltage 
Vcc 4.5 5.0 5.5 

Vss 0 0 0 

Input High Voltage VIH 2.4 - 6.5 

Input Low Voltage VIL -1.0 - 0.8 

Note .: Ambient temperature is dependent on cycle time and cooling conditions. 
See the derating curve Fig. 3 for normal cycle, and Fig. 4 for static mode cycle. 

DC CHARACTERISTICS 
(Recommended operating conditions unless otherwise noted.) 

Parameter Symbol 

OPERATING/REFRESH CURRENT* MB85240·10 
Avera~ Power Supply Current Icc1 
(RAS, CAS cycling; tRC =: min) MB8524Q-12 

STANDBY CURRENT TTL Level 
Standby Power Supply Current Icc2 
(RAS, CAS = V1H ) CMOS Level 

STATIC MODE OPERATING CURRENT' MB8524Q-10 
Average Power Supp'!y"'Current 

ICC3 (RAS = CAS = VIL, WE or Address = cycling; 
tsc = min) MB8524Q-12 

CAS-BEFORE·RAS REFRESH CURRENT* MB8524Q-l0 
Average Power ..§!pply Current 

ICC4 (RAS cycling, CAS-before·RAS refresh; 
MB85240·12 tRC = min) 

IUL)1 
INPUT LEAKAGE CURRENT, ALL INPUTS (CASs, Os) 
(VIN = OV to 5.5V, Vcc = 5V, Vss = OV, all other inputs not under 
test = OV) II(L)2 

(Others) 

OUTPUT LEAKAGE CURRENT 
Each output is high impedance 
(Data is disable, VOUT = OV to 5.5V) 

IO(L) 

OUTPUT LEVELS 
VOH Output High Voltage IIOH = -5 rnA) 

Output Low Voltage (loL = 4.2 mAl VOL 

Note 11: Icc is dependent on the output loading and cycle time. Output pins are open. 

~~~m~~~~~~m~~~~~OOI! 
MBa5240-10 PWITaU 
MBa5 2 40-12 ~~~m~~~~~m~~~II~~M~m~! 

Unit Operating 
Temperature 

V 

V 

V 
O°C to +70°C' 

V 

Min Max Unit 

540 
mA 

450 

18 
mA 

2.7 

360 
mA 

315 

495 
mA 

405 

-10 10 

/l-A 

-30 30 

-10 10 /l-A 

2.4 
V 

0.4 
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FUJITSU MB8S240-10 
1~~~I~~m!!lmlm~I~~IIII!11111 MB8S 240 -12 

AC CHARACTERISTICS 
(Recommended operating conditions unless otherwise noted) IMtl!ii"" 

MB8~240·10 
Parameter ami Symbol 

Min Max 

Time between Refresh tREF - 32 

Random Read/Wrlte Cycle Time tRC 200 -
Read·Modify·Write Cycle Time II!I tRWC 245 -
Access Time from RAS lUI tRAC - 100 

Access Time from CAS , tCAC, - 25 

Output Buffer Turn Off Delay Time tOFF 0 25 

Transition Time t'r 3 50 

Column Address Access Time IIIiI tAA - 45 

Output Hold Time from Column Address 
tAOH 5 -Change 

Access, Time from WE Precharge II!I ,tWPA - 25 

Access Time Relative to' Last Write iii II tALw - 90 

, Write latched Output Hold Time II ' tWOH 0 -
, RAS Precharge Time tRP 90 -

RAS Pulse Width tRA~L 65 100000 

RAS Hold Time tRSH 25 -
CAS Pulse Width (Read) tCAS 25 100000 

CAS Pulse Wic:lth (Write) teAS 15 100000 

CAS Hold Time (Read) tCSH 100 -
CAS Hold Time ,(Write) tCSH 80 -
RAS to CAS Delay Time tRco 25 75 

CAS to RAS Set Up Time teRS 20 -
Row Address Set Up Time tASR 0 -
Row Address Hold Time tRAH 15 -
Column Address Set Up Time fJ tASC 0 -

Column Address Hold Time IJ tCAH 20 -
RASto Column Address Delay Time' mm tRAD 20 55 

Column Address Hold Time Reference to RAS tAR 100 -
Write Address Hold Time Referenced to RAS tAwR 80 -

4-68 

MB85240-1.2 
Unit 

Min Max 

- 32 ms 

230 - ns 

285 - ns 

- 120 ns 

- 30 ns 

0 25 ns 

3 50 ns 

- 55 ns 

, ~', - ns 

- 30 ns 

- 110 ns 

0 - 'ns 

100 - ns 

75' ' 100000 ns 

30 - ns 

30 100000 ns 

20 ~OOOOO ns 

1,20 - ns 

95 - ns 

25 90 ns 

25 - ns 

0 - ns 

1~ - ns 

0 - 'ns 

25 - 'ns 

20 65 ns 

120 - ns 

90 - ns 



AC CHARACTERISTICS (Cont'd) 
(Recommended operating conditions unless otherwise noted.) I~_IIJ 

MBS5240-10 
Parameter IDII Symbol 

Min Max 

Read Address to RAS Lead Time tRAL 45 -
Column Address Hold Time Referenced lID tAHR 15 
to RAS Rising Time -

Last Write to Column Address mlElll!l tLwAO 25 45 Delay Time 

Column Address Hold Time Referenced 
tAHLW 90 -to Last Write 

Read Command Set Up Time Referenced 
tRCS 0 -to CAS 

Read Command Hold Time Referenced III tRRH 10 to RAS -

Read Command Hold Time Referenced III tRCH 0 to CAS -

WE Pulse Width twp 15 -
WE Inactive Time tWI 15 -
Write Command Hold Time tWCH 15 -
Write Command to RAS Lead Time iii tRwL 25 -
Write Command to CAS Lead Time iii tcwL 25 -
RAS to WE Delay Time III iii tRWO 100 -
CAS to WE Delay Time 1m tcwo 25 -
Column Address to WE Delay Time iii tAwo 45 -
RAS to Second Write Delay Time tRSWO 105 -
Write Command Hold Time Referenced 

tWCR SO -to RAS 

Write Set Up Time fo~ Output Disable III tws 0 -
Write Hold Time for Output Disable III tWH 0 -
DIN Set Up Time tos 0 -
DIN Hold Time tOH 20 -
DIN Hold Time Reference to RAS tOHR SO -
Refresh Set Up Time for CAS 
Referenced to RAS tFCS 20 -
(CAS-before-RAS cycle) 

1IIIIIIIImlllllm~IIIIIII~~mlllllmmlm 
MB15240-10 FUJITSU 
MBI5 240-12 1IIIImmlm~~mllll~~llm~~~~~III~ 

MBS5240-12 
Unit 

Min Max 

55 - ns 

15 - ns 

30 55 ns 

110 - ns 
> 

0 - ns 

10 - ns 

0 - ns 

20 - ns 

20 - ns 

20 - ns 

·30 - ns 

30 - ns 

120 - ns 

30 - ns 

55 - ns 

125 - ns 

95 - ns 

0 - ns 

0 - ns 

0 - ns 

25 - ns 

90 - ns 

25 - ns 

4-69 



Ili~mlm~~~milllm~lll~mlm~11 
P'U.JITS'U 
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MB85240;'10 
MB85240;'12 

AC CHARACTERISTICS (Cont'd) 
IRe~ommendad operating ~ndltion. unl ... otherwi.e noted I I3Iifl1iiIR 

Parameter ... Symbol 

Refresh Hold Time for CAS 
Referenced to RAS 
ICAS-before-RAS ~cle) 

tFcH 

CAS Precharll!..Ii.me 
ICAS-before-RAS ~cle) tePR 

RAS Precharge Time to CAS 
tRPC Active Time I Refresh cycles) 

Static Mode Read/Wrlte Cycle Time tsc 

Static Mode Read-Modify-Write'Cycle Time iii tsRwc 

Static Mode CAS Precharge Time tep 

NOTES: 

II An Initial' pauselRAS .. CAS = VIH ) of 200 /AI is re
quired after power'up followed by any S RAS-only 
cycles before proper device operation is achieved. In 
case of using internal refresh counter, a minimum of 
S CAS-before-RAS initialization ~cles Instead of S RAS 
cycles are required. 

I!J AC characteristics assume tT = 5ns, VIN = OV to 3V, 
VIH .. 2.4V, VIL .. O.SV, VO H = 2.4V, and VOL" O.4V. 

IJ Assumes that tRAD . ~ tRAD (max). If tRAD is greater 
than the maximum· recommended value 'shown in this 
table, tRAC will be increased by the amount that tRAD 

. exceeds the value shown. 
II Assumesthat tRAD ~ tRAD (max). m Measured with a load equivalent to 2 TTL loads and 

100pF. 
II Assumes that tLWAD ~ tLwAD (max). If tLWAD is 

greater than the maximum recommended value shown in 
this teble, tALW will be increased by the amount that 
tLwAD exceeds the value shown. 

• Write Cycle Only. 
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MBS5240-10 MBS5240-12 
Unit 

Min Max Min Max 

20 - 25 - ns 

20 - 25 - ns 

20 - 20 - ns 

. 50 - 60 - ns 

95 - 115 - ns 

15 - 20 - ns 

m Operation within the tRAD (max) limit insures that 
tRAC (max) can be met. tRAD (max) is specified as a 
reference point only; if tRAD is greater than the speci
fied tRAD (max) limit, then access time is controlled by 
tAA' m tRAS(min) = tRAH (min) + tT (tT - 5ns) 

lI!'itAH R is specified to . latch column address by the rising 
edge of RAS. 

III Operation within the tLWAD (max) limit insures that 
tALW (max) can be met.tLwAD (max) Is specified as II 
reference point only; if tLWAD is greater than the speci
fied tLWAD (max) limit, then access time is controlled 
bytAA' . 

III tLwAD (min) = tAHW(min) + tT (tT = 51)s) 
III Either tRRH or tRCH must be satisfied for a read ~cle. 
III tws, tWH, and tRWD are specified as a .reference point 

only .. If twa ~ twa (min) and tWH ~ tWH (minI, the 
data output pin will remain High:Z stete throughout 
entire· cycle. It tFlWD ~ tRWD (min). The data outP!Jt 
will eolit,in data read from the selected cell. 

IIiI Parity bit only. ' 



Ilm~li~llllllllllmlllllllllllmiilml 
MB85240-10 FUJITSU 
MB85240-12 1IIIm~U!li~mlli!Mm~limiiM 

Reed Cycle 

RAS vIH------,i1 

VIL- jl:----------------tI 

ADDRESSES VI 
VIL -

VIH-I •••••••• t==:::==:----r--....... . VIL-

DQotoDQ7 VOH-~~----~IHIGH.Z------1t:~~::~~--HIGHI.Z----
and Os VOL--
(Output) 

'; If tRAD ~ tRAD (max), access time is tAA 

Write Cycle (CAS Controlled) 

VIH- -----,il 

VIL- I~---------------rl 

DQOWDQ7 1 ••••• II.~::~g£::~II ............. 11 and D8 VIH-
(Input) VIL -

DOo to DQ7 VOH-_________ HIGH.Z'.l----------------
snd Os VOL 
(Output) • Don't ears 

'; If tws ~ tws (min) and tWH ~ tWH(min), DouT is high·Z. 
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FUJITSU MB85240-10 
1llllmlmlllllllllllmlmllllmlllllmllmll. MB852110.;12 

RAS VIH-
VIL,-::-

CAS8 V 1H-
VIL-

08 

VOH-:_ ........ __ _ 

VOL-

.. ; I nvalid Data 

VIH- -....,..--.1.1 

Read·Modify,Write Cycle 
(Note; Only for parity bit.) 

.Z-----1==~~=~~:-:--HIGH.Z--".--
III Don't Care· 

Static Mode Read Cycle 

V1L- 1'1"---------\ \--;....,.,;----....,..---{I 

VIH
ADDRESSES VIL ~ 

V1H
V1L-

DOo to 007 VOH~. 
and 08 V --,--
(Outputl OL 

'; Invalid Data. 
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III Don't ear. 



VIH- -----oil 

Static Mode Write Cycle 

MB85240-10 
MB85240-12 

V 1L- I~~----------~~t------~~I 

WE V 1H- -----~~ 
VIL-

DClo to Da7 VIH
and Os 
(Input) 

mll~llllllm~mlmmllllimlll~~Wi~ 
FUJITSU 

11111~mlllllllllllll!imll!~mi~imn 

Dao to Da7 V OH-
and Oe V -------------'liHIGH.Z·--------------
(Output) OL 

• Don'tear. 

*; If tws::2: tws (min) and tWH ::2: tWH (min), DOUT is high·Z. 

RAS VIH-
VIL-

CASa V 1H-
V1l-

ADDRESSES V1H-
V 1L-

V 1H-
WE VIL-

Os 
V1H-
VIL-

as 

teRs 

Static Mode Read·Modifv·Write 
(Note; Only for parity bit.) 

~---------------'RC--------------------~ 
IJ--------------'RAS-----------------i 

tRCD 

tALW 

tCSH 

• Don't Car. 

ISS1lnvalid Data 

tOFF 

4-73 



.... 
FUJITSU 
1!limnlliillllllllllll~l!il 

MBB5240-10 
MB85240-12 

RAS 

CAS/CASS 

ADDRESSES 

WE 

000 to DO, 
and De 
(Input) 

DClo to DO, 
and OS 
(Output) 

*;Only for parity bit. 
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000 to DO, 
and .0& 
(Output) 

VIH-
V1l-

VIH-
VIL-

VIH-
Vil -

VIH-
Vll -

VOH-

VOL 

Static Mode Mixed Cycle 

r-~---------------tRC----------------~----1 
r-----~--------tRM--------------~~ 

RAS.Only Refresh Cycle 
(Note; WE, DIN'; Don't Care, As = VIH or V;d 

aOon•teo,. 
crsJ Invelid .Data 

_Don'tears 



CAS·before·RAS Refresh Cycle 
(Note; Address, WE, DIN = Don't Care) 

11~~~illlllllllllll~mllllllllml~111111111 
MB85240-10 FUJITSU 
MB85240-12 Im~~~!~~m~~!m~~i!~~I~~m 

DOotoD07 '~:==}-----HIGH.Z----------------
and Oe VO~-
(Output) 

Hidden Refresh Cycle 

VIH------i.I 

VIL - 11--------{1 

ADDRESSES VIH
VIL-

DClo toD07 VOH-____ _ 

and Os VOL 
(Output) 

_Don'tClir. 

• Don'tCara 
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FUJlftV MB85240-10 
~~~~m~~~loooo~. MB85240':'12 

FUNCTIONAL TRUTH TABLE 

RAS 
CAS and 

CASs 

H H 

L L 

.' 
L L 

L L3 ) 

L H 

L 
H(CAS) 
L (CASa) 

Notes: 1): DO Pins are output mode. 
2): DO pins are input mode. 
3): tFCS ~ tFCS (min) " 

4): tCWD~ tCWD (min) 
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WE 

Don't Care 

H 

L 

Don't Care 

Don't Care 

Ii -> L4 ) 

. DOg to 007 , 
Function 

Os and Os 
, 

High-Z Standby 

, 

Valid Data Out') Ready cycle 

Valid Data in2) Write cycle 

High-Z CAS-before RAS Refresh cycle 

High-Z RAS'only Refresh cycle 

High-Z (DOg to 007 ) RAS-only Refresh cycle 
Valid Data In (Os) (Except for Pairyt bit) 
Valid Data Out (Os) Read-Write/Read-Modify-Write (Parity bit) 



DESCRIPTION 
Address Inputs: 
A total of eighteen binary input address 
bits are required to decode anyone of 
the 262,144 storage cells within each 
MB81C258. Nine row address bits are 
established on the address input pins 
(Ao to As) and latched with the Row 
Address Strobe (RAS). The nine column 
address bits are established on the ad· 
dress input pins (Ao to As) after the 
Row Address Hold Time (tRAH) has 
been satisfied. In read cycle, the column 
address are not latched by the Column 
Address Strobe (CAS)' so the column 
address must be stable until the output 
becomes valid. In write cycle, the 
column address are latched by the later 
fall i ng edge of CAS or WE. 

Write Enable: 
Read or Write cycle is selected with the 
WE inputs. A high on WE selects read 
cycle and low selects write cycle. The 
write operation is asserted on the later 
falling edge of CAS or WE (Both CAS 
and WE are low). The time period of 
the write operation is determined by 
internal circuit, thus next write opera· 
tion will be inhibited during the write 
operation. 

Data Input: 
Data is written into the MB85240 
during write or read·modify·write cycle. 
The input data is strobed and latched by 
the later falling edge of CAS or WE. 

Data Output: 
Each output buffer is three state TTL 
compatible with a fan out of two stand· 
ard TTL loads. Data out has the same 
porality as data in. Each output is in 
high im pedance state unti I CAS is 
brought low. In a read cycle, the access 
time is determined by the following 
conditions: 
1. tRAC from the falling edge of RAS. 
2. tAA from the column address inputs. 
3. tCAC from the falling edge of CAS. 
When both tRCO and tRAosatisfy their 
maximum limits, tRAC ~tRCO +tCAC or 
tRAC ~ tRAO + tAA' 
Data outputs remain valid while the 
column address inputs are kept con· 
stant. However, when CAS goes high, 
the output returns to high impedance 
state. 

Static Mode: 
The static mode operation allows con· 
tinuous read; write, or read·modify· 
write cycle within a row by applying 
new column address. In the static mode, 
CAS can be kept low throughout static 
mode operation. The following four 
cycles are allowed in the static mode. 
1. Static mode read cycle; 

In a static mode read cycle, the 
access time is tRAC from the falling 
edge of R AS or tAA from the 
column address input. The data reo 
mains valid for a time tAOH after the 
column address is changed. 

2. Static mode write cycle; 
In a static mode write cycle, the data 
is written into the cell triggered by 
the later falling edge of CAS or WE. 
If both tws and tWH are greater than 
their minimum limits,' tne data out· 
put pin is kept high impedance s'tate 
through the static mode write cycle. 

3. Static mode read·modify-write cycle; 
In the static mode read-modify-write 
cycle, WE goes low after tAwo from 
the column address inp\Jts and tcwo 
from the falling edge of CAS, The 
data and column address inputs are 
strobed and latched by the falling 
edge a of WE. 

4. Static mode mixed cycle; 
In the static mode, read, write, and 
read-modify-write cycles can be 
mixed in any order. 

In the next read cycle of static mode 
write cycle or read-modify-write cycle, 
the access time is determined by the 
following conditions. 
1. tALW from the later falling edge. of 

CAS or WE at previous write cycle. 
2. tAA from the column address inputs. 
3. tWPA from the rising edge of WE at 

the read cycle. 
4. tCAC from the falling edge of CAS. 

Refresh: 
Refresh of dynamic memory cells is 
accomplished by performing a memory 
cycle at each of the 256 row addresses 
(Ao to A7) at least every 32ms. 
The MB85240 offers the following three 
types of refresh. 
1. RAS-only refresh; 

The RAS-only refresh avoids any 
output during refresh because ea~h 
output buffer is high impedance state 

MB85240-10 
MB85240-12 

1111111111111111111111111111111111111111111111111111 

FUJITSU 

1111111111111111111111111111111111111111111111111111 

due to CAS high. Strobing of each 
256 row address (Ao to A7) with 
RAS will cause all bits in each row to 
be refreshed. During RAS-only re
fresh cycle, either V I H or V I L is 
permitted to As. 

2. CAS-before- RAS refresh; 
CAS-before-RAS refreshing available 
on the M B85240 offers an alternate 
refresh method. If CAS is held low 
for the specified period (tFCS) before 
RAS goes low, on chip refresh con
trol clock generator and the internal 
refresh address counter are enabled, 
and an internal refresh operation is 
executed. After the refresh opera
tion, the refresh address counter is 
automatically incremented in pre
paration for the next CAS-before
RAS refresh. 

3. Hidden refresh; 
A hidden refresh cycle will be exe
cuted while maintaining latest valid 
output datas at the DO pi ns by 
extending the CAS low time. For the 
MB85240, a hidden refresh cycle is 
CAS-before-RAS refresh. The inter
nal refresh address counter provides 
the refresh address, as in a normal 
CAS-before-RAS refresh cycle. 

Notice for using MB8520 
The MB85240 is a SIP (Single-In· Line
Package) module which is composed of 
nine MB81C258 DRAMs housed in 
plastic LCC, and assembled on the 
epoxy printed circuit board. Generally 
the multilayer PCB board has large 
wIring capacitance. This disadvantage 
causes relatively noise induction be
tween signal lines and power supply 
lines (Vss or Vcc). 
Furthermore, as the MB85240 is a very 
high-speed memory, the timing windows 
to strobe address WE and DIN signals 
are very short (Approx. 10ns). There
fore, it is very sensitive even to very 
sharp noise. 
From the above reasons, special care 
should be taken for use the MB85240. 
The following notices are recom
mended; 
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FUJITSU MB85240-10 
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DESCRIPTION 
1. Provide a externally capacitor of 

approx. a few /.IF each module, the 
MB85240 has the nine decoupling 
capacitors (0.22 /.IF on each SCRAM 
0.22 /.IF x 9). 

2. Remove noise, riging, overshoot and 
undershoot from the address, clocks 

E 
~ 
~ 
::l 

~ 
" Q. 

~. 
f-
~ 
~ 

" :is 
E « 

0 

o 
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and DQ lines, so that the MB85240 
won't latch wrong signals due to the 
noise induction between signal lines 
and between signal and power supply 
lines. 

3. Keep enough timing margin and reo 
move critical timing in the board 

Fig. 3 - MB85240 DERATING CURVE 

1/tsc, Cycle Rate (MHz) 

Fig. 4 - MB85240 DERATING CURVE 

4 8 12 16 20 

1/tSC, Cycle Rate (MHz) 

design, to avoid the problem men· 
tioned in the above item 2. 

4. Provide an appropriate dumping if 
necessary, to avoid excessive over· 
shoot or undershoot on the TTL 
input waveforms. 

AirFlow 
----:Om/s 
---:lm/. 

-----: 3m/s 

AirFlow 
___ :Om/s 

---:1m/s 

-----: 3m/s 



PACKAGE DIMENSIONS 

30-LEAD SINGLE IN-LINE PACKAGE MODULE 
(CASE No_: MSP-30P-P02) 

1111111~I~mlllll~lilmlllllllill 
MB85240-10 FUJITSU 
MB85240-12 ~~~~.~I. 

(78.74±0.381 1 
3_100±.015 .1 .20MOA(5X·081

1 
I 

~ 
! 

.050(1.27IREF 

© FUJITSU LIMITED 1987 M30006S·3C 

2.900(73.66IREF 

Dimensions in 
inches (millimetersl 
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MB.85240-10 
MB85240 .. 12 

PACKAGE DIMENSIONS 

3O-PAD. PLASTcIC SINGLE. IN-LINE PACKAGE MODULE 
(CASE No.:. MSS-30P-P01) 

3.500±.010 
(88.90±0.25) 

.133±.005 
(3.38±0.13) 

3.234±.005 
(82.14±0.13) 

R .060(1.62) 
REF .2ooMAX 

(5.08)MAX I I 

.660±.010 I ~ ;;;!;';=>.----l- (16.76±0.25) U 
-'---+--+-f-'--'+¥L..J.J.-'-'-.LJ...J.L.J,J-U--"-I.L...L'-'-'-L.I-.JJ-LL...LL..J.J.-'+-+'-'.L.J,J-U--"-I.L...LI,..JJ.-'-'-........ "+'--.l-09~J·"~ "1,,",, . 

2.900±.005 
(73.66±0.13) 

The information contained in this document does not convey any 
license under copyrigh'ts, patent rights, software rights or trademarks 

claimed by Fujitsu. Circu,tdiagrams utilizing Fujitsu products are 

included as a means of illustrating typical applications. Complete 

information sufficient ,for constru ctio" purposes is not necessarily 
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Dimension in inches 
(millimeters) 

given. The information contained in this document has been carefully. 

checked and is believed to be reliable. However. Fujitsu essumes no 

responsibility for inaccuracies. Fujitsu reserves the right to change 

products or specifications without notice. 
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fUJITSU 16K x 16 CMOS SRAM MODULE 
MB85402-30 
MB85402-40 

IIIIIIIIIIIIIIIIIIIIIIIIIIIIII~~~~~~~~~~~ 
TS255-B88Y 
Nov. 1988 

CMOS 16,384 Words x 16-Bit STATIC 
RANDOM ACCESS MEMORY MODULE 

The Fujitsu MB85402 is a fully decoded, CMOS Static 
random access memory module comprised of four 
MB81C75 devices mounted on a 36-pin ceramic board. 
Organized as four 16K x 4 devices, the MB85402 is op
timized for those applications requiring high speed, 
high performance, low power and high density. 
A separate output enable function provides maximum 
control for those systems where bus contention may 
be a problem. -

• Organized as 16,384 x 16-bit Words 
• Memory : MB81C75,4 pcs 
• Access Time: 30 ns max (MB85402-30) 

40 ns max (MB85402-40) 
• Low Power Dissipation 

Standby: 220 mW max (CMOS level) 
440 mW max (TTL level) 

Active : 1760 mW max 
• Single +5V Power Supply, ±10% Tolerance 
• Automatic Power Down 
• TTL Compatible Input/Output Pins 
• 3-State Output 
• 36-Pin 100 MIL Ceramic DIP/SIP, 

ABSOLUTE MAXIMUM RATING (See NOTE.) 

Rating Symbol Value 

Supply Voltage VCC -0.5 to +7.0 

Input Voltage VIN -3.5 to +7.0 

Output Voltage VOUT -0.5 to +7.0 

Short Circuit 
lOUT ±20 Output Current 

Power Dissipation PD 4.0 

Temperature 
TBIAS -10 to +85 under Bias 

Storage 
TSTG -65 to +150 Temperature 

Unit 

V 

V 

V 

rnA 

W 

DC 

DC 

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended' 
periods 'flay affect device reliability. 

CERAMIC PACKAGE 
MTP-36C-COl 

PIN ASSIGNMENT 
TOP VIEW 

DQo 1 36 
DQl 2 35 
DQ2 34 
DQ3 4 r , 

33 L J 

Ao 5 32 
Al 6 

, 
31 J 

A2 7 30 
A3 29 
A4 2S 
AS 27 
A6 26 
A7 12 25 

DQ4 13 24 
DQs 14 23 
DQ6 15 

, 
22 J 

DQ7 16 21 
B 17 20 

GND IS 19 

Vee 
DQ15 
DQ14 
DQ13 
DQ12 
GND 
Al3 
A12 
All 
AlO 
A9 
As 
DQ1l 
DQlO 
DQ9 
DQs 
WE'. 
llt 

This device contains circuitry to protect the 
inputs against damage due to-high static volt· 
ages or electric fields. However. it is advised 
thai normal precautions be taken to avoid 
application of ,any voltage higher than maxi· 
mum rated 'voltages to this high impedance 
circuit. 
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AO-13 

CS 

Ci 

WE 
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Fig. 1 - BLOCK DIAGRAM 

CHIP 0 CHIP 1 CHIP 2 CHIP 3 

DQO DQ2 DQ4 DQ6 DQ8 DQI0 DQ12 DQ14 
DQl DQ3 DQS DQ7 DQ9 DQll DQ13 DQ1S 

Fig. 2 - BLOCK DIAGRAM for EACH MEMORY 

Alo---~-~===I 

Azo.------[:1C==1 

~~--~==::t 

~o------{:;f:===1 

ROW 
SELECT 

128x128x4 
MEMORY CELL 

ARRAY 

~Vcc 

--cGNO 

·IA/013,-=====:=~~~~::::~~ ____ C_0_W_M_N __ ~~~~~ 0. F I/O CIRCUITS 

1I0zo-----,++-[>:---I 
INPUT 
OATA 

II030----n++---t:>:---\ CONTROL 

COLUMN 
SELECT 



~11111~III~i~~lli~llilll 
FUJ ITSU MB85402-30 
i~~n~~~n~~IIU! MB85402-40 

CAPACITANCE (TA=25°C, f=lMHz) 

Parameter 

Input1Capacitance (VIN=OV) 

I/O Capacitance (VI/O=OV) 

FUNCTIONAL TRUTH TABLE 
MODE ADDRESS 

STANDBY DON'T CARE 

READ VALID 

.. OUTPUT DESABLE VALID 

WRITE VALID 

Symbol 

CIN 

CI/O 

B W£ 

VIH DON'T CARE 

VIL VIH 

VIL VIH 

VIL VIL 

RECOMMENDED OPERATING CONDITIONS 
(Referenced to GND) 

Parameter Symbol 

Supply Voltage VCC 

Supply Voltage GND 

Operating Temperature Range TA 

Typ Max Unit 

50 pF 

15 pF 

DE I/O . PlM:R 

DON'T CARE HIGH-Z STANDBY 

VIL DOUT ACTIVE 

VIH HIGH-Z ACTIVE 

DON'T CARE DIN ACTIVE 

Value IJnit Min Typ Max 

4.5 5.0 5.5 V 

0 V 

0 25 70 °c 
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FUJ ITSU MB854D2-3D 
n~mlilmiin MB854D2-4D 

DC CHARACTERISTICS 
(Recommended operating conditions unless otherwise noted) 

Parameter (conditions) Symbol Value 
Min Typ Max 

INPUT LEAKAGE CURRENT 
ILl -40 40 

(VIN=OV to VCC) 

OUTPUT LEAKAGE CURRENT 
110 -10 10 

(CS=VIH. Vour=OV to VCC) 

CMOS level ISBI 40 
STANDBY POWER SUPPLY CURRENT 

.. ·TTL level ISB2 80 

ACTIVE POWER SUPPLY CURRENT 
ICC1 240 

(CS:;VrL' IOur=OmA. VI~OV or VCC) 

OPERATING·POWER SUPPLY CURRENT 
ICC2 .320 

(IoUT=OmA. tC!CLE=Min.) 
. 

INPUT HIGH LEVEL VIH 2.2 6.0 

INPUT LOW LEVEL*1 VIL -0.5 . 0.8 

OUTPUT HIGH LEVEL (IOH=-4mA) VOH 2.4 

OUTPUT LOW LEVEL (IOL=8mA) VOL 0.4 

Note: *1 -2.0V level with a maximum pulse width of 20ns. 

Fig. 2 -AC TEST CONDITIONS 

• Input Pulse Levels OV to 3.0V 

• Input Rise and Fall Ttmes sns (Transient betweenO.8V and 2.2V) 

• Timing Reference Levels 

• Output Load : 

4·84 

+sV 
-r-

~Rl 
,., 

DOUTD----J..-+----+ 
(I/O) « R·2 

CL* r 

: l.sV (Input and Output) 

Rl R2 

Load I 480Sl 2ssn 30pF 

Load I 480n 2ssn SpF 

Unit 

pA 

pA 

mA 

mA 

mA 

mA 

V 

V 

V 

V 
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FUJITSU 

111~1111~111!1I11~!II~~~I~ 
MB85402-30 
MB85402-40 

AC CHARACTERISTICS 
(At recommended operating conditions unless otherwise noted.) 
READ CYCLE *1 

Parameter Symbol MB85402-30 MB85402-40 
Min Max Min Max 

Read Cycle Time t:RC 30. 40 
Address Access Time *z t:AA 30 40 
CS Access Time *3 tACS 30 40 
OE Access Time *~ tOE 13 15 
Output Hold from Address ChaIlRe tOH 5 5 
Output Hold from CS t:OHC 3 3 
CS to Output Low-Z *-*, tCLS 5 5 
OE to Output Low-Z *-*, t:OLZ 0 0 
CS to Output High-Z *4*" tCHZ 13 15 
OE to Output Hi~h-Z *4*5 t:OHZ 13 15 
Power Up from CS tpu 0 0 
Power Down from CS t:pD 25 30 

READ CYCLE TIMING DIAGRAM *1 

READ CYCLER *3 

.00"''' . • *1-_~-_~-:-_-_~~~~~A~D~D~R~E_::_cV~A~L~I_D-_~-_~~~~~~~-1* ..... :;....:,,_>_:-".;... ........ :._ .. _. '_' __ _ 

HIGH-Z HIGH-Z 

tpu3 
SUPPLY- - - - - - - - .-------------
CURRENT 50% ICC -------

~ Undefined o Don't Care 

Note: *1 WE is high for Read cycle. 
*2 Device is continuously selected, CS=VIL, OE=VIL' 
*3 Address valid prior to or coincident with CS transition low. 

Unit 

ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 

*4 Transition is measured at the point of ±500mV from steady state voltage. 
*5 This parameter is specified with Load II in Fig. 2, 
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FUJITSU 

1~~~ill~I~lllil!lii 
MB85402-30 
MB85402-40 

AC CHARACTERISTICS 
(At recommended operating conditions unless othe.rwise noted.) 
WRITE CYCLE *1 

Parameter Symbol MB85402-30 MB85402-40 
Min Max Min Max 

Write Cycle Time *- l;WC 30 40 
Address Valid to ·End·of Write l;AW 2S 35 
CS to End of Write l;CW 25 35 
Data Valid to End of Write l;DW 13 17 
Data Hold Tiine l;DH 2 2 
W~ite Pulse Width 'CWP 25 35 
Address Setup Time l;AS 0 0 
Write Recovery Time 'CWR 2 2 

, Output High-Z from WE *,* .. l;WHZ 13 15 
I Output Low-Z from WE *-*q 'CWLZ 25 35 

WRITE CYCLE TIMING DIAGRAM 

WRITE CYCLE I: WE CONTROLLEOo 1 °2 

twc 

ADDRESS ~ . ADDRESS VALID "i,".~,#:,;:,~'!:"\i 

"''' 
tcw tWR-

\:j\~~' (;-:;fj:i1}~~; :;}:':":''';.,f,~ 
,'">",,l 

I tAW 
~tAS twp 

tow tOH-

~ HIGH-Z HIGH-Z 
1\ 

DATA VALID 

.-tWHZ ~tWLZ 
DOUT ~-. __...H...;,.;;;.IGH;.,;;;-.-:z --=kooo 

18:21 Undafinocl E:J Don't eare 

Unit 

. ns 
ns 
ns 
ns 
ns 
ns 
ns 
nS 
ns 
ns 

Note: *1 If CS goes high simultaneously with WE high, the output remains in high 
impedance state. 

*2 

*3 
*4 
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All write cycle are determinec;i from last address transition to the first 
address transition of the next address. 
Transition is measured at the point of ±500mV from steady state voltage. 
This parameter is specified with Load II in Fig. 2, 



MB85402-30 
MB85402-40 

AC CHARACTERISTICS (Continued) 
(At recommended operating conditions unless otherwise noted.) 

WRITE CYCLE TIMING DIAGRAM 

WRITE CYCLE IT: CS CONTROLLED·' "2 

r-----------------twc----------------~ 

!----------------tAw---------------<-! 
--tAS--i'----------tcw ____________ i-t.:..:W.:..:R-i 

t'--------.JI 
t-----------twP--------------i 

!--______ ~tDw------__+--t=.;DH:.:.._.j 

HIGH-Z 
DATA VALID 

1&:81 Undefined 

HIGH-Z 

Note: *1 If CS goes high simultaneously with WE high, the output remains in ~igh 
impedance state. 

*2 All write cycle are determined from last address transition to the first 
address transition of the next address. 
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FUJ ITSU MB85402-30 
li~!H~"iln~II!1I MB85402-40 

PACKAGE DIMENSIONS 
(Suffix: CVCT) 

36-LEAD CERAMIC MODULE 
(Case No. : MTP-36C-COI) 

1.779±.050 
(45.18±1.27) 

. 070(1.78) REF. .090(2,29) REF. .300(7.62) MAX . 

.018±.004 
-.003 

.050±.005 
(0.46+0.10 

,..0.08) 
(1.27±0.13) 

1.700(43.18) REF. 

Ie: ~ = ===~:;g;:~ = = == t : =' 
.080(2.03) REF. 

© 1988 FUIITSULIMITED M3S003S- 2C 

.134±.025 
(3.40±0.64) 

.050(1.27) MAX. 

-JI 

NOTE 

.010±.002 
(0.25±0.05) 

.100±.015 
(2.54±0.38) 

1. Dimension in inches and 
(millimeters). 



1I1111111111111111111111111111~~~~~~~~~~~ 

FUJITSU 256K X 8 CMOS SRAM MODULE MB85403A-40 
MB85403A-50 

IIIIIIIIIIIIIIIIIIIIIIIIIIIIII~~~~~~~~~~~~ 
TS261-A88Y 
Nov. 1988 

CMOS 262,144 Words x a-Bit STATIC 
RANDOM ACCESS MEMORY MODULE 

The Fujitsu MB85403A is a fuily decoded, CMOS static 
random access memory module consists of eight 
MB81C81A devices mounted on a 44-pin ceramic board. 
Organized as eight 256K x 1 devices, the MB85403 is 
optimized for those applications requiring high speed, 
high performance; large memory storage, and high 
density. 

• Organized as 262,144 x 8-bit Words 
• Memory : MB81C81A, 8 pcs 
• Access Time·: 40 ns max (MB85403A-40) 

50 ns max (MB85403A-50) 
• Low Power Dissipation 

Standby: 660 mW'max (CMOS level) 
1320 mW max (TTL level) 

Active : 5280 mW max 
• Single +5V Power Supply, ±10% Tolerance 
• Automatic Power Down 
• Dual Chip Select (x8 or x4 organization) 
• TTL Compatible Input/Output Pins 
• 3-State Output 
• 44-Pin 100 MIL Ceramic Twin SIP (TSIP) 

ABSOLUTE MAXIMUM RATING (See NOTE.) 

Rating Symbol Value 

Supply Voltage VCC -0.5 to +7.0 

Input Voltage VIN -3.5 to +7.0 

Output Voltage VOUT -0.5 to +7.0 

Short Circuit 
lOUT ±20 Output Current 

Power Dissipation PD 8.0 

Temperature 
TBIAS -10 to +85 ·under Bias 

Storage 
TSTG -65 to +150 Temperature 

Unit 

V 

V 

V 

mA 

W 

°c 

°c 

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. F.unctional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 

CERAMIC PACKAGE 
MTP-44C-C02 

PIN ASSIGNMENT 
TOP VIEW 

GND 1 vee 
DOUTO 2 D0UT7 

DINO 3 DIN7 
A16 4 AO 

A17 S A1 

Al3 6 A2 

GND 7 A3 

DOUT1 S DOUT6 

DINl 9 DIN6 
A12 10 A4 

All A7 

NC 12 . /lIE 

'/CSA 13 /CSB 
D0UT2 DOUTS 

DIN2 DINS 
A14 GND 

A1S A6 

AlD AS 

A9 AS 

DOUT3 DOUT4 

DIN3 DIN4 

vee GND 

This device contains circuitry to protect the 
iJ1PUtS >~gajnst damage due to high static volt
ages or electric fields. However. it is advised 
that normal precautions- be taken to avoid 
application- of any voltage higher than maxi
mum rated voltages to this high impedance 
circuit. 
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~ 
~ 
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Fig; 1 - BLOCK DIAGRAM 

Chip 0 Chip 2 Chip 4 

f-- I-- I--

.0 _0 
DINO DOUTO 

.0 ;..0 
DIN2 DOUT2 

.0 _0 
DIN4 DOUT4 

~ Chip 1 '-- Chip 3 '-- Chip S 

~ - '----

0 0 0 0 0 0 
DiNl DOUTl DIN3 DOUT3 DINS DOUTS 

Fig. 2 - BLOCK DIAGRAM for EACH MEMORY 

A2---[~==I 

A3 ,.----{~==I 
ROW CELL ARRAY 

A • .,--_-{~==lSELE (256 ROWS x 1024 COLUMNS) 

A.---{~==I 

A7---{~==I 

COLUMN ,I/O ,CIRCUIT 

COLUMN SELECT 

Chip 6 

-
.0 _0 

DIN6 DOUT6 

L- Chip 7 

-
0 0 

DIN7 DOUT7 

--,-Vee 

~GND 



!!~~!im!ii~~~~~~~! 
FUJ ITSU MB85403A-40 

!!~~~~~!i~li~!~~!i MB85403A-50 

• 
Parameter 

Input Capacitance (except eSA. CSB) 

Input Capacitance (CSA+CSB) 

Output Capacitance 

FUNCTIONAL TRUTH TABLE 
MODE ADDRESS CSA ~B 

STANDBY DON'T CARE VIH VIH 

WRITE VALID VIL VIL 

READ VALID VIL VII;; 

Symbol 

CIN 

CCS 

COUT 

WE 

DON'T CARE 

VIL 

VIH 

RECOMMENDED OPERATING CONDITIONS 
(Referenced to GND) 

Parameter Symbol Min 

Supply Voltage VCC 4.5 

Supply Voltage GND 

Operating Temperature Range TA 0 

Typ Max Unit 

100 pF 

120 pF 

20 pF 

INPUT OUTPUT POWER 

HIGH-Z HIGH-Z STANDBY 

DIN HIGH-Z ACTIVE 

HIGH-Z Dour ACTiVE 

Value Unit 
Typ Max 

5.0 5.5 V 

0 V 

25 70 °c 
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FUJ ITSU MB85403A-40 

1!~ill!il~ii!~!!1 MB85403A-50 

DC CHARACTERISTICS 
(Recommended operating conditions unless otherwise noted) 

Parameter (conditions) Symbol Min 

INPUT LEAKAGE CURRENT 
hI -so (VIN=OV to Vee) 

OUTPUT LEAKAGE CURRENT 
lLO -50 

(CS=VIH, Vour=OV.to Vee) 

eMOS level 
STANDBY POWER SUPPLY CURRENT 

ISBI 

TIL level ISB2 

ACTIVE POWER SUPPLY CURRENT' MB.S5403A-40 

(CS~~IL' IOur=OmA) lee 
M1385403A-50 

PEAK pOWER ON SUPPLY CURRENT 
Ipo (CS=LQwer ofVeC,or.VIH>' 

Inp~t .. High Level .... VIH 2.2 

Input Low Level *1 VIL -0.5 

OUTPUT HIGH LEVEL (IOH=-4mA) VOH 2.4 

OUTPUT LOW LEVEL (!OL=16mA) VOL 

Note.: *1 .-:3 •. 0V min, for p\llse width less than 20ns. 

• Input. Pulse Leve.ls 

Fig,. 3 -AC TEST CONDITIONS 

0.6V to 2.4V 
,< , :., 

• Input Rise and Fall Times 5ns 

• Timing Reference Levels 

• Output Load : 

RL 

Load I 10012 

Load II 10012 

4;'92 

Value Unit 
Typ Max 

so J.lA 

SO liA 

120 mA 

240 mA 

960 
mA 

soo 

240 mA 
.' 

6.0 V 

O.S V 

V 

.\,.()iI~ V 

eL 

30pF 

5pF 
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FUJITSU 

~1~ill~III!~~IIIIIII~~111 
MB85403A-40 
MB85403A-50 

AC CHARACTERISTICS 
(At recommended operating conditions unless otherwise noted.) 
READ CYCLE *1 

Parameter Symbol MB85403A-40 
Min Max 

Read Cycle Time *2· "RC 40 
Address Access Time T.AA 40 
CS Access Time *" 1;ACS 40 
Output Hold from Address Change T.OH 5 
CS to Output Low-Z *4*" T.LZ 5 
CS to Output High-Z *4*" 1;HZ 0 25 
Power Up from CS T.PU 0 
Power Down from CS 1;PD 40 

READ CYCLE TIMING DIAGRAM *1 
READ CYCLE I: ADDRESS CONTROLLED 

VA!-ID 

DOUT PREVIOUS DATA DATA VALID 

READ CYCLE II: B CONTROLLED 

i-------'RC ------1 
VALID 

i----tAcs 

o Don·tC-. 

Note: *1 WE is high during Read cycle. 
*2 Device is continuousiy selected, CS=VIL' _ 

MB85403A-50 
Min Max 
50 

50 
50 

5 
5 
0 30 
0 

50 

*3 Address valid prior to or coincident with CS transition low. 

Unit 

ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 

*4 Transition is measured at the point of ±500mV from steady state voltage. 
*5 This parameter is specified with Load II in Fig. 3. 
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MB85403A-40 
MB85403A-50 

AC CHARACTERISTICS 
(At recommended operating conditions unless otherwise noted.) 
WRITE CYCLE *1 

Parameter Symbol MB85403A-40 
Min Max 

Write Cycle Time *< l:WC 40 
Address Valid to End of Write l:AW 35 
CS to End of Write l:CW 35 
Data Valid to End of Write t:DW 25 
Data Hold Time l:DH 0 
Write Pulse Width t:WP 25 

Address Setup Time l:ASl 5 
l:AS2 0 

Write Recoverv Time l:WR 5 
Output High-Z from WE *3*4 t:WZ 0 25 
Output Low-Z from WE *.*4 l:OZ 0 

WRITE CYCLE TIMING DIAGRAM 

WRITE CYCLE: WE CONTROLLED 

MB85403A-50 
Min Max 
50 
45 
45 
30 
0 

30 
5 
0 
5 
0 30 
0 

~ Undefined ~ Don'tcara 

Unit 

ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 

Note: *1 If CS goes high simultaneously with WE high, the output remains in high 
impedance state. 

*2 

*3 
*4 

4·94 

All write cycle are determined from last address transition to the first 
address transition of the next address. 
Transition is measured at the point of ±500mV from steady state voltage. 
This parameter is specified with Load II in Fig. 3. 
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FUJ ITSU MB85403A-40 

i~I~!~~II~I!i~!I~n! MB85403A-50 

AC CHARACTER I STI CS (Continued) 
(At recommended operating conditions unless otherwise noted.) 

WRITE CYCLE TIMING DIAGRAM 

WRITE CYCLE: CS CONTROLLED 

VALID 

VALID 

HIGH-Z 
DOUT ---

~ Undefined ~ Don'tear. 

Note: *1 CS or WE must be high during address transitions. 
*2 All write cycle are determined from last address transition to the first 

address transition of the next address. 
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1!~I!m!uIII~II~1 

MB85403A-40 
MB85403A-50 

PACKAGE D 
(Suffix: CV~~;NSIONS 

44 . -LEAD CERAMIC DUAL ---:~=--::-"'"-------
(Case No • IN-LINE MO •• MTP-44C-C02) DULE . "!--

__ -,--_~( 2h7~50~; :1:&05500 <ll.j.\!.'\.>1.l".1.~11>~ 
69.85:1:1 .27) ~ 

I 

NOTE 
1. 01 me.ns i on I ". n Inches and . (mil I Imel . _ _ ~rs). 
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FUJITSU 64K X 8 CMOS SRAM MODULE MB85410-30 
MB85410-40 

1I1111111111111111111111111111~~~~~~~~~~~ 
TS250-B88Y 
Nov. 1988 

CMOS 65,536 Words x a-Bit HIGH SPEED 
STATIC RANDOM ACCESS MEMORY MODULE 

The Fujitsu MB85410 is a fully decoded, CMOS static 
random access memory module consists of eight MB8lC7lA 
devices mounted on a 60-pin plastic board. 
Organized as eight 64K x l,devices, the MB85410 is 
optimized for those applications requiring high speed, 
high performance, large' memory storage, and high 
density. 

• Organized as 65,536 x 8-bit Words 
• Memory :MB81C71A, 8 pcs 
• Access Time: 30 ns max (MB85410-30) 

40 ns max (MB85410-40) 
• Low Power Dissipation 

Standb~: 440 mW max (CMOS level) 
880 mW max (TTL level) 

A~tive : 3200 mW max 
• Single' +5V Power Supply, ±10% Tolerance 
• Automatic Power Down 
• Dual Chip Select (x8 or x4 organization) 
• TTL Compatible Input/Output Pins 
• 3-State Output ' 
• Decoupling Capacitor: .22pF, 8 pcs 
• 60-Pin P1astic(FR-4) ZIP 

ABSOLUTE MAXIMUM RATING (See NOTE.) 

Rating Symbol Value 

Supply Voltage VCC -0.5 to +7.0 

Input Voltage VIN -3.5 to +7.0 

Output Voltage VOUT -0.5 to +7.0 

Shprt Circuit 
lOUT ±50 Output Current 

Power Dissipation PD 8.0 

Temperature 
TBIAS -10 to +85 under Bias 

Storage 
TSTG -45 to +125 Temperature 

Unit 

V 

V 

V 

mA 

W 

DC 

DC 

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 

PLASTIC PACKAGE 
MZP-60P-P02 

PIN ASSIGNMENT 
TOP VIEW 

r 
1 VSS 

POO(GND) 21 3 P01(OPEN) NC 41 5 NC VCC 61 7 01 00 81 9 Ql QO 101 11 NC AO 121 13 Al 
A2 141 15 A3 A4 '161 17 AS A6 181 19 A7 VSS '201 

21 03 02 221 23 Q3 
~ 241 25 VCC WE 26 27 NC NC 28 29 NC 
~1 30 

NC 32 31 CS2 
33 NC NC 34 35 NC VCC 36 37 OS 04 38 3'9 Q5 Q4 40 41 vss A8 42 43 A9 AI0 44 J45 All A12 46 J47 A13 ,A14 48 J49 A15 NC 50 J51 07 06 52 J53 Q7 Q6 54 

~55 VCC NC 56 
~57 NC NC 58 

vss 60C J59 NC 
"-

This device contains circuitry to protect the 
inputs against damage due to"high static volt· 
ages or electric fields. However, it is advised 
that normal precautions be taken' to avoid 
application of any voltage higher than mu.i· 
mum rated voltages to this high impedance 
circuit. 
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AO-15 
CSl 
CS2 
WE 

4-9a 

MB854lo-30 
MB8541D-40 

Fig.l - BLOCK DIAGRAM 
" "' 

ADD. .ADD. ADD • 
....£hip 0 ....£hip 2 ....£hip 4 
CS CS CS 

I-- WE - WE r--- WE 

o _0 
:D!NO DOUTO 

.0 j) 
DIN2 DOUT2 

o _0 
DIN4 DOUT4 

,ADD. ADD. ADD. 
Chip 1 Chip 3 Chip 5 

~ CS - CS "-- CS 
~ WE - WE ~ WE 

, 6 6 6 0 0 6 
DIN! DOUTl 

Fig. 2 - BLOCK DIAGRAM for EACH MEMORY 

AO-----!A::==::::::I 
Al---~=======1 
A2-.:...,...----!~===1 

... ~' -.:---t:~=======I' ROW 
SELECT • 

AI2:--__ --I~===I 
AI3~--~=======I 
AI4-----![X:===1 

CELL' ARRAY 
128 ROWS 

512C;OLUMNS 

ADD. 
....£hip 6 
CS --- WE 

.0 _0 
' DIN6 DOUT 

ADD. 
Chip 7 

'-- CS 
~ WE " 

6 " 6 

--Vee 

-GNO 

r---:CO:L::UM~N-:::I/O::C:'R::CU::'T:-S -.L.-~_-oO"T 
COLUMN SELECT 

::;; 

6 
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FUJ ITSU MB8541D-30 

i~lili~~iU~IIII~!1 MB85410-40 

Parameter 

Input Capacitance, ADDRESS and WE . - -Input Capacitance, CS1 and CS2 

Input Capacitance, DIN 

Output Capacitance, DOUT 

FUNCTIONAL TRUTH TABLE 
foIlDE ADDRESS 'Bl 'B2 

STANDBY DON'T CARE VIH VIH 

WRITE VALID VIL VIL 

READ VALID VIL VIL 

Symbol 

CIN1 

CIN2 

CIN3 

COUT 

WE 

DON'T CARE 

VII~ 

VIH 

RECOMMENDED OPERATING CONDITIONS 
(Referenced to GND) 

Parameter Symbol Min 

Supply Voltage VCC 4.5 

Supply Voltage GND 

Operating Temperature Range TA 0 

Typ Max Unit 

80 pF 

40 pF 

10 pF 

10 pF 

INPUT OUTPUT POWER 

HIGH-Z HIGH-Z STANDBY 

DIN HIGH-Z ACTIVE 

HIGH-Z DOUT ACTIVE 

Value . Unit 
Typ Max 

5.0 5.5 V 

0 V 

25 70 °c 
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• 

i!lm~III~IM~I~1 
FUJ ITSU MB85410-30 

!1~~II~II~II~lil~li MB85410-40 

DC CHARACTERISTICS 
(Recommended operating conditions unless otherwise noted) 

Parameter (conditions) Symbol Value 
'Min Typ Max " 

INPUT LEAKAGE CURRENT 
ILl -SO 80 

(VIN=OV to VCC) 

OUTPUT LEAKAGE CURRENT 
ILO -10 10 

(CS=VIH. Vom=OVto VCC) 

CMOS level 
STANDBY POWER SUPPLY CURRENT 

ISB1 SO 

TIL level ISB2 160 

ACTIVE POWER SUPPLY, CURRENT 
ICC 640 

(CS=VIL. IOur=OmA) 

PEAK POWER ON'SUPPLY CURRENT 
IpO 240 

(CS=Lower of VCC. or VIH) 

Input High Level VIH 2.2 6.0 

Input Low Level *1 VIL -0.5 0.8 

OUTPUT HIGH LEVEL (IOH=-4mA) VOH 2.4 

OUTPUT LOW LEVEL (IOL=16mA) VOL 0;4 

Note: *1 ~2.0V min. for pulse width less than 20ns. 

Fig. 3- AC TEST CONDITIONS 

• Input Pulse Levels 0.6V to2.4V 
• Input Rise and Fall Times 
• Timing Reference Levels 

5ns (Transient between O,.SV and2.2V) 
1.SV (Input and Output) 

• Output Load : 

DOUT{Q) o-----r~--+ 

(Including Scope and 
Jig Capacitance) 

4S011 

25511 

CL 

Load I 30pF 
, 

Load II 5pF 

Unit 

pA 

)JA 

mA 

mA 

mA 

mA 

V 

V 

V 

V 



1!111~111111~lllli~llllllli~ 
FUJITSU 
~~~~~i~i~i~~I~~~U 

MB85410-30 
MB85410-40 

AC CHARACTERISTICS 
(At recommended operating conditions unless otherwise noted.) 
READ CYCLE 

Parameter Symbol MB85410-30 
Mln Max 

Read Cycle Time *1 "'RC 30 
Address Access Time T.AA 30 
CS Access Time *2 "'ACS 30 
Output Hold from Address Change T.OH 5 
CS to Output Low-Z *-*. T.LZ 5 
CS to Output High-Z *a*q T.HZ 0 10 
Power Uo from CS ."'PU 0 
Power Down from CS T.pD 20 

READ CYCLE TIMING DIAGRAM 

READ CYCLE: ADDRESS CONTROLLED 

I--------'RC--------i 

DATA OUT 

f----'AA-----1 

PREVIOUS DATA 
VALID 

READ CYCLE: CS CONtROLLED 

DATA VALID 

i-------'RC--------i 

I------'ACS----i 

DATAOUT __ +H~IG::.:.H;;::Z=-----( 

ICC 

IS& 

~Undefined EJ Don"t Care 

Note: *1 Device is continuously selected, CS=VIL. _ 

MB85410-40 
Mln Max 
40 

40 
40 

5 
5 
0 15 
0 

30 

*2 Address valid prior to or coincident with CS transition low. 

Unit 

ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 

*3 Transition is measured at the point of ±500mV from steady state voltage . 
. *4 This parameter is specified with Load II in Fig. 3. 
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1!~~~!~ii!~~ii~l!iI 
FUJITSU 

~1111~lillllllll~~II~illl 
MB85410-30 
MB85410-40 

ACCHARACTERISTICS 
(At recommended operating conditions unless otherwise noted.) 
WRITE CYCLE *1 

Parameter Symbol MB85410-30 
Min Max 

Write. Cycle Time *- "wc 30 
Address Valid to End of Write T:.AW 25 
CS to End of Write 'tCW 25 
Data Hold Time T:.DH 2 
Write Pulse Width 'twp 20 
Data Valid to End of Write T:.DW 15 

Address Setup Time "AS 1 0 
'tAS2 0 

Write Recovery Time T:.WR 2 
Output High-Z from WE*'*" 'tWZ 0 10 
Output Low-Z from WE *-*" T:.OW 0 

WRITE CYCLE TIMING DIAGRAM 

WRITE CYCLE: WE CONTROLLED 

ADDRESS 

DATA IN 

DATA OUT 

MB85410-40 
Min Max 
40 
35 
35 

2 
30 
20 
0 
0 
2 
0 15 
0 

IXZI Undefined ~ Don'teare 

Unit 

ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 

Note: *1 If CS goes high simultaneously with WE high, the output remains in high 
impedance state. 

4-102 

*2 All write cycle are determined from last address transition to the first 
address transition of the next address. 

*3 Transition is measured at .the point of ±500mV ~rom steady state voltage. 
*4 This parameter ;is specified with Load II in Fig. 3. 



~~~lllilllillllll~!illlll 
FUJ ITSU MB85410-30 
i!~!ilii!~I!I!il MB85410-40 

AC CHARACTERISTICS (Continued) 
(At recommended operating conditions unless otherwise noted.) 

WRITE CYCLE TIMING DIAGRAM 

WRITE CYCLE: CS CONTROLLED 

ADDRESS 

. DATA IN 

DATA OUT---{ 
HIGH-Z 

~ Undefined 
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~!III~~~~~~~i~~1 
FUJITSU MB8541O-30 
i!~li~~i~!I~!!~i!1 MB8541D-40 

PACKAGE DIMENSIONS 
(Suffix: PJPZ) 

©1988 FUJITSU LIMITED M60006S-2C 

4-1().4; 

50-LEAD PLASTIC MODUL.~ . 
(Case No. : MZP-60P-P02) 

.350(8.891 MAX. 

MAX. 

(0.25+0.10 
-0.051 

.100±.012 

NOTES 
1. Dimension in inches and 

(millimeters). 
2. Pin No.1; Back .side 



IIIIIIIIIIIIIIIIIIIIIIIIIIIIII~~~~~~~~~~~ 

fUJITSU 16K x 32 CMOS SRAM MODULE 
MB85414-30 
MB85414-40 

IIIIIIIIIIIIIIIIIIIIIIIIIIIIII~~~~~~~~~~~ 
TS260-A88V 
Nov .• 1988 

CMOS 16,384 Words x 32-Bit HIGH SPEED 
STATIC RANDOM ACCESS MEMORY MODULE 

The Fujitsu MB85414 is a fully decoded, CMOS·static 
random access memory module consists of nine MB81C75A 
devices mounted on a 64-pin plastic board. 
Organized as eight 16K x 4 devices, the MB85414 is 
optimized for those applications requiring high speed, 
high performance, wide word width, and. high density. 

• Organized as 16,384 x 32-bit Words 
• Optional organization as 32,768 x 16-bit 
• Memory :MB81C75A, 8 pcs 
• Access Time: 30 ns max (MB85414-30) 

40 ns max (MB854l4-40) 
• Low Power Dissipation 

Standby: 440 mW max (CMOS level) 
880. mW max (TTL level) 

Active : 3520 mW max 
• Single +5V Power Supply, ±10% Tolerance 
• Automatic Power Down . 
• TTL Compatible InputjOutputPins 
• 3-State Output 
• Decoupling Capaci t'or ,: . 2211F, 8 pcs 
• 64-Pin Plastic(FR-4) ZIP 

ABSOLUTE MAXIMUM RATING (See NOTE.) 

Rating Symbol Value 

Supply Voltage VCC -0.5 to +7.0 

Input Voltage VIN -3.5 to +7.0 

~tput Voltage VOUT -0.5 to +7.0 

Short Circuit 
lOUT ±50 Output Current 

Power Dissipation PD 8.0 

Temperature 
TBIAS -10 to +85 under Bias 

Storage 
TSTG -45 to +125 Temperature 

Unit 

V 

V 

V 

mA 

W 

°c 

°c 

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 

PLASTIC PACKAGE 
MZP-64P-POl 

PIN ASSIGNMENT 
TOP VIEW 

r-
vss PDO(GNl) 2 P 1 

DQO 4 ~; PD1(OPEN) 
DQ1 6 DQ4 
DQ2 8 P 7 DQ5 
DQ3 10 ~ ~1 DQ6 
vee 12 DQ7 

A6 14 1:1 13 A7 
A10 16 P 15 AS 

A3 18 1:117 All 
DQ8 20 P 19 DQ12 
DQ9 22 1:1 21 DQ13 

DQ10 ,·24 P 23 DQ14 
DQg 26 1:1 25 DQ15 

WE "28 e 27 vss 
NC 30 P 29 NC 

B1 32 P 31 CS2 

CS3 34 P 33 B4 
!Ie 36 p 35 NC 

vss 38 P 37 OE 
DQ16 40 39 DQ20 
DQ17 42 41 DQ21 
DQ18 44[ 43 DQ22 
DQ19 46 [ 45 DQ23 

A1 ' 48 [ 47 A2 
A9 50 [ 49 A4 

AO 52[ 51 A13 
A12 54 [ 53 vee 

DQ24 56 [ 55 A8 
57 DQ28 DQ25 58 [ 
59 DQ29 DQ26 60 [ 

DQ27 62 ~ 61 DQ30 
vss 64 [ 63 DQ31 

'-

This de:vi.ce: contains circuitry to protect the 
inputs Jtgamst damage due to high static volt-

, ages, ~r 'electric fields. However, it is advised 
that normal precautions be taken to avoid 
appiication of any' voltage higher than maxi· 
murii 'rated voltages to this high impedance 
circuit. 
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FUJITSU MB85414-30 

IIII!III!II~IIIIII~II!!IIIIIIII MB85414-40 

DIAGRAM 

ADD. ADD. ADD. I- ADD. 
_chip 0 _chip 1 _chip 2 _chip 3· 
CS CS CS cs 

r- OE - OE r- OE rr- DE 
WE WE WE WE 

DQo 4 DQO 4 DQO 4 DQ04 

6 Dio64 6 6 Dis 676 6 Dis61f ~Q~261~ 
ADD. ADD. ADD. ... ADD. 
_chip 4 _chip 5 _chip .6 _chip 7 

'-- CS L.- es '--- es '- es 
~ OE '-- OE '--- OE '-----,- OE 

WE WE WE WE 
DQO 4 DQo 4 DQo 4 DQ04 

666 6 666 6 6 66 6 666 6 
DQ20 23 DQ24 27 - -

Fig. 2 - BLOCK DIAGRAM for EACH MEMORY 

A, <>----a:=:1 ---aVec 

128 x 128)( 4 ----cGNe 
MEMORY CELL 

ARRAY 

A5<>-----{:;(:=::j 

4-106. 



~!~I~II~n~~~~il~I~! 
FUJITSU MB85414-30 

~~~I!!i~I~~~~~~~I~1 MB85414-40 

CAPACITANCE (TA=25 DC , f=lMHz) 

Parameter 

Input Capacitance, ADDRESS 

Input Capacitance, CS 

Input Capacitance, WE and OE 

Input Capacitance, I/O 

FUNCTIONAL TRUTH TABLE 
MODE ADDRESS 

STANDBY X 

OUTPUT DISABLE VALID 

WRITE VALID 

READ VALID 

X can be either VIH or VIL. 

Symbol 

CINl 

CIN2 

CIN3 

CI/O 

B WE 

VIH X 

VIL VIH 

VIL VIL 

VIL VIH 

RECOMMENDED OPERATING CONDITIONS 
(Referenced toGND) 

Parameter Symbol 

Supply Voltage VCC 

Supply Voltage GND 

Operating Temperature Range TA 

Typ Max Unit 

80 pF 

30 pF 

80 pF 

12 pi? 

UE I/O POWER 

X HIGH-Z STANDBY 

VIH HIGH-Z ACTIVE . 

X HIGH-Z ACTIVE 

VIL DOUT ACTIVE 

Value Unit Min Typ Max 

4.5 5.0 5.5 V 

0 V 

0 25 70 DC 

4-107 



: --

11~!ii~I!I~!i~I~!i 
FUJITSU MB85414-30 
n~Rimlmln!~n MB85414-40 

DC CHARACTERISTICS 
(Recommended operating conditions unless otherwise noted) 

Parameter (conditions) Symbol Value 
Min Typ Max 

INPUT LEAKAGE CURRENT 
ILl -SO s.o 

(VIN=OY to Vce) 

OUTPUT LEAKAGE CURRENT 
lLO -10 10 

(CS=VIR. Vour=OV to Vee) 

CMOS level ISB1 SO 
STANDBY POWER SUPPLY CURRENT 

TIL level ISB2 160 

ACTIVE POWER SUPPLY CURRENT 
Ice1 4S0 

(CS=VIL. Iour=OmA) 

OPERATING SUPPLY CURRENT 
ICC2 640 

(Cyc1~=Min .• IOUT=OmA) 

Input R;igh Level VIR 2.2 6.0 

Input Low Level *1 ' VIL -0.5 O.S 

OUTPUT HIGH LEVEL (IOH='-4mA) VOH 2.4 
.' 

OUTPUT LOW LEVEL (IOL=SmA) VOL 0.4 

Note: *1 -2.0V min. for pulse width 1ess.than 20ns. 

Fig. 3 - AC TEST CONDITIONS 

• Input Pulse Levels OV to 3V 
• Input Rise and Fall rimes 
• Timing Re,ferenceLevels 

sns (Transient between O.SV and 2.2V) 
1.SV (Input and Output) 

• Output Load : 

4-108 

DQUT(Q) 0----,----+ 

(Including scope and 
Jig Capacitance) 

4S0n 

2ssn 

CL 

Load I 30pF 

Load II spF 

Unit 

vA 

vA 

mA 

mA 

mA 

mA 

V 

V 

V 

V 



1111111111111~111~1~!lllln 
FUJ ITSU MB85414-30 

~11~111~1~1~~~I!illl!il MB85414-40 

AC CHARACTERISTICS 
(At recommended operating conditions unless otherwise noted.) 
READ CYCLE 

Parameter Symbol MB85414-30 MB85414-40 
Mln Max Mln Max 

Read Cycle Time ., ~RC 30 40 
Address Access Time ~AA 30 40 
CS Access Time ." "ACS 30 40 
OE Access Time •• ~OE 15 20 
Output Hold from Address Change "OH 5 5 
Output Hold from Output Disable tOHC 3 3 
CS to Output Low-Z ..... "CLZ 5 5 
OE to Output Low-Z ..... ~OLZ. 0 0 
CS to Output Hiqh Z ..... "CHZ 10 15 
OE to Output High-Z u." ~OHZ 10 15 
Power U~ from CS "PU 0 0 
Power Down from CS ~PD 20 30 

READ CYCLE TIMING DIAGRAM 

READ CYCLE I 

:::'~'i~'0>::~:;:-:o-'~U~S::D~-A~-T-A=-v-tA-A-:-A=1-:=D=_R=_E_:_:_.~~=,~~_L=_ID=_-==_-==_D=_A=_T=-A~-::~-U-:-'-;:...;t: .... :~ 
READ CYCLE IT 

ADDRESS '. :."" 
--"---' 

1--------tRc-------l"j, 

=========A=D=D=R=E=SS=V=A=L=ID=========~-' -.. -~-~~'-.. -.' 
. ""," .. 

'oOUT HIGH-Z 

SUPPLY -----~ -- ----------tpu5 
CURRENT .' _ 50% ICC 

I8:gJ Undefinad 0 Don't Car. 

Note: *1 Device is continuously selected, CS=VIL' __ 
*2 Address valid prior to or coincident with CS transition low. 

Unit 

ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 

*3 Transition is measured at the point of ±500mVfrom steady state voltage. 
*4 This parameter is specified with Load II in Fig. 3. 4-109 



MB85414-30 
MB85414-40 

AC CHARACTERISTICS 
(At recommended oper~ting conditions,unless otherwise noted.) 
WRITE CYCLE *1 

Parameter Symbol MB85414-30 
Min Max 

Write Cycle Time *~' 'tWC 30 ' . 
Address Valid to End of Write 'tAW 25 
CS to End of Write 'tCW 25 
Data Hold Time' 'tDH 2 
Wdte Pulse, Width 'tWP 20 
Data Valid to End of Write t:DW 15 
Address Setup Time 'tAS 0 
Write Recovery Time t:WR 2 
Output HiJth-Z ,from WE *4* .. 'tWHZ 10 
Output Low-Z from'WE *a* .. , t:WLZ 0 20 

WRITE CYCLE TIMING DIAGRAM 

WRITE CYCLE I: WE CONTROLLED 

ADDRESS 

HIGH-Z 

DOUT 

MB85414-40 
Min H,ax 
40 
35 
35 

2 , 

30 \ 

20 
0 
2 

15.:' 
0 

". 
30 

~ Undefined I~;I Don't Care 

Unit: 

ns 
ns 
ns 

',ns 
ns 
ns 
ns 
ns 
ns 
ns 

Note: *1 If CS goes high simultaneously with. WE high, the output remains in high 
impedance state, 

*2 

*3 
*4 

4-110 

All write cycle are determined from last address transition to the first 
address transition of the ne~t address. 
Transition,is measured ,at the point of ±500mV, from steady state voltage. 
.,Thispar~lI,I~ter is specified with Load II in Fig. 3. 
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FUJ ITSU MB85414-30 
IIIIIIIIIIIIIIII~IIIIIII~IIIIIIIIIIIII MB85414-40 

AC CHARACTER I STI CS (Continued) 
(At recommended operating conditions unless otherwise noted.) 

WRITE CYCLE TIMING DIAGRAM 

WRITE CYCLE IT: CS CONTROLLED 

twc 

ADDRESS P1III ADDRESS VALID )1\-
tAW 

tWR 
I--tAS tcw 

1\ 
1/ 

twp -K. ~ ',,,~ ,<, -
tow 

tOH 

HIGH-Z 
DATA VALID 

HIGH-Z 

~ Undefined I~,I Don't Care 
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FUJITSU MB85414-30 

111~~i~~ii!~IMi~~!i MB85414-40 

PACKAGE DIMENSIONS 
(Suffix: PJPZ) 

©1988 FUJITSU lIMlnD M64006S-2C 

4-112 

64-LEAD PLASTIC MODULE 
(Case No. : MZP-64P-POI) 

REF. 

.350(8.89) MAX. I I. , 
.010+.Q04 

-.002 
(0.25+0.10 

-0.05) 

.100±.012 
(2.54±0.30) 

NOTES 
1. Dimension in inches and 

(millimeters). 
2. Pin No.1; Back stde. 



IIIIIIIIIIIIIIIIIIIIIIIIIIIIII~~~~~~~~~~~ 

FUJITSU 256K X 8 CMOS SRAM MODULE MB85420-40 
MB85420-50 

IIIIIIIIIIIIIIIIIIIIIIIIIIIIII~~~~~~~~~~~ 
TS251-B88V 
Nov. 1988 

CMOS 262,144 Words x a-Bit HIGH SPEED 
STATIC RANDOM ACCESS MEMORY MODULE 

The Fujitsu MB85420 is a fully decoded, CMOS static 
random access memory module consists of eight MB81C81A 
devices mounted on a 60-pin plastic board. 
Organized as eight 256K x 1 devices, the MB85420 is 
optimized for those applications requiring high speed, 
high performance, large memory storage, and high 
density. 

• Organized as 262,144 x 8-bit Words 
• Memory : MB81C8lA, 8 pes 
• Access Time: 40 ns max (MB85420-40) 

50 ns max (MB85420-50) 
• Low Power Dissipation 

Standby: 660 mW max (CMOS level) 
1320 mW max (TTL level) 

Active : 5280 mW max (MB85420-40) 
4400 mW max (MB85420-50) 

• Single +5V Power Supply, ±10% Tolerance 
• Automatic Power Down 
• Dual Chip Select (x8 or x4 organization) 
• TTL Compatible Input/Output Pins 
• 3-State Output 
• Decoupling Capacitor: .22pF, 8pcs 
• 60-Pin Plastic(FR-4) ZIP 
• Upgrade version of MB85410 

ABSOLUTE MAXIMUM RATING (See NOTE.) 

Rating Symbol Value 

Supply Voltage VCC -0.5 to +7.0 

Input Voltage VIN -3.5 to +7.0 

Output Voltage VOUT -0.5 to +7.0 

Short Circuit 
lOUT ±20 Output Current 

Power Dissipation PD 8.0 
-' 

Temperature 
TBIAS -10 to +85 under Bias 

Storage 
TSTG -45 to +125 Temperature 

Unit 

V 

V 

V 

rnA 

W 

°c 

°c 

NOTE: Permanent device ~amage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended' 
periods '!lay affect device reliability. 

PlASTIC PACKAGE 
MZP-60P-P02 

PIN ASSIGNMENT 
TOP VIEW 

r- vss 1'00 (OPEN) 2c ~ i 
NC P01(GND) 

:~ ps VCC NC 
Dl DO ac P7 
Ql QO 10C P 9 

A 12C P 11 NC 

A 14C ~ 13 A 

A 16C 15 A 

A lac p 17 It 

VSS 20[ P 19 A 
03 02 22[ ~~; Q3 Q2 ~:~ p 2S VCC WI!! A A 2a[ ~ ~~ NC CSl 30C 

NC 32[ 31 es2 

NC 34[ 33 NC 

VCC 36[ 35 NC 

04 3a[ 37 05 

Q4 40[ 39 Q5 
41 VSS 

A 42 43 A 
A 44 45 A 
A 46 J47 A A 48 

NC 50 J49 A 

06 52 J 51 07 

Q6 54 J 53 Q7 
J 55 VCC NC 56 P 57 NC NC 5ac 

VSS 60C p59 NC 

'-

This device contains circuitry to protect the 
inputs against damage due to' high static volt-
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than max.i-
mum rated voltages to this high impedance 
circuit. 
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FUJ ITSU MB85420-40 

!~~I!~~III~~III!I!II MB85420-50 

Fig. 1 - BLOCK DIAGRAM 

AO-l7 
~l 
CS2 
WE 

.4-114 

ADD. ADD. ADD. 
~hip 0 ~hip 2 ~hip 4 
CS CS CS 

- WE - WE r- WE 

,6 _6 
DINO DOUTO 

o _0 
DIN2 DOUT2 

0.' _0 
DIN4 DOUT4 

ADD. ADD. ADD. 
~hip 1 Chip 3 Chip 5 

- CS - CS '---- CS 
'-- WE., - WE '--0-- WE 

6 ,6 6 6 6 6 
DINl DOUTl DIN5 DOUT5 DIN3 DOUT3 

Fig. 2 - BLOCK DIAGRAM for EACH MEMORY 

Ao ----..-{:~===I 

A. ---C~===I 

CELL ARRAY 
1256 ROWS x 1024 COLUMNS) 

A.---C~==~ 

COLUMN 1/0 CIRCUIT 

ADD. 
~hip 6 
CS 

~ WE 

6 }> 
DIN6 DOUT 6 

ADD. 
Chip 7 

'---- CS 
- WE 

6 6 
DIN7 DOUT7 

~;-vcic 

~-GND 

°OUT 



i!~il~IUI~~i!l!~1 
FUJITSU M8854l0-40 

~!~~!I~!il~II!IUI M8854l0-50 

CAPACITANCE (TA=2SoC, f=lMHz) 

Parameter 

Input Capacitance, ADDRESS and WE 

Input Capacitance, CSl and CS2 

Input Capacitance, DIN 

Output Capacitance, DOUT 

FUNCTIONAL TRUTH TABLE 
. MODE ADDRESS 'Bl 'Bl 

STANDBY DON'T CARE VIH VIH 

WRITE VALID VIL VIL 

READ V~ID VIL VIL 

Symbol 

CINl 

CIN2 

CIN3 

COUT 

WE 

DON'T CARE 

VIL 

VIH 

RECOMMENDED OPERATING CONDITIONS 
(Referenced to GND) 

Parameter Symbol Min 

Supply Voltage VCC 4.5 

Supply Voltage GND 

Operating Temperature Range TA . 0 

Typ Max Unit 

70 pF 

45 pF 

9 pF 

12 pF 

INPUT OUTPUT POWER 

HIGH-Z HIGH-Z STANDBY 

DIN HIGH-Z ACTIVE 

HIGH-Z DOUT ACTIVE 

Value -
Typ Max Unit 

5.0 5.5 V 

0 V 

25 70 °c 
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FUJITSU MB85420-40 
1~~li~~i!~IHI~!!1 MB8542D-SO 

DC CHARACTERISTICS 
(Recommended operating conditions unless otherwise noted) 

Parameter (conditions) •.•. Symbol Value· Un.it .. Min Typ. Max 

INPUT LEAKAGE CURRENT 
,. , 

(VnFOV to VCC)·· .' ILl -80 80 pA 
" ~ 

OUTPUT LEAKAGE CURRENT 
ILO -50 50 pA 

(CS=VIH. VOur=OV to Vec) 
; 

CMOS' level ISBl 120 rnA 
StANDBY POWER SUPPLY CURRENT 

TIL level ISB2 240 mA 

MBS5420-40 , 960 mA. 
ACTIVE POWER. SUPPLY. CURREtH Icc 
(CS7VU •• IOur=OmA) MBS5420.,.5·0 ". SOO II)! , . 

PEAK, POWER ON SUppLy CURRENT 
., 

(CS=Lower of Vee. or VIII) IpO 240 mA 
, 

Input High .L·evel V IH 2.2 6 .• 0 V 

Input'LowLevel *1 VlL -6.5 
.' 

0.8 'v 

OUTPUT HIGH LEVEL (IOH=-4mA) VOH 2.4 V 

OUTPUT LOW LEVEL (IOV=16mA) VOL 0.4 V 

Note: *1 -3.0V min. for pulse width less than 20ns .. 
. , ...... 

Fig. 3'- ACTESrCONDITIONS 

• InpJlt Pulse·Levels 0.6V to 2..4V 

• Input Rise and .. F~ll Times Sns 

• T:f,mi~Reference:Levels 

• Output Load : 

RL CL 

Load I 100Q 30pF 

Load II 100Q 5pF 



MB854ZD-40' 
MB854ZD-50 

AC CHARACTERISTICS 
(At recommended operating conditions unless otherwise noted.) 
READ CYCLE 

Parameter Symbol MB85420-40 
Mln Max 

Read Cycle Time *. . l:.RC 40 
Address Access Time l:.AA 40 
CS Access Time *c l:.ACS 40 
Output Hold from Address Change l:.OH 5 
CS to Output Low-Z *-*. I..LZ 5 
CS to Output High-Z U*. l:.HZ 0 20 
Power Up from CS I..PU 0 
Power Down from CS I..pD 40 

READ CYCLE TIMING DIAGRAM 
READ CYCLE I: ADDRESS CONTROLLED 

VAPD 

00UT PREVIOUS DATA DATA VALID 

READ CYC,LE II: CS CONTROLLED 

VALID 

DOUT --1":';;';;';;';;'---( 

: -------~3-
~ Undefined @?] Don't ew. 

Note: *1 Device is continuously selected, CS=VIL' , __ 

MB85420-50 
Mln Max 
50 

50 
50 

5 
5 
0 25 
0 

50 

HIGH·Z 

*2 Address valid prior to or coincident with CS transition low. 

Unit 

ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 

*3 Transition is measured at the point of ±500mV from steady state voltage. 
*4 This parameter is specified with Load II in Fig. 3. 
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Ilmmli~~li~11i1 
FUJITSU 

!II~II~IIII~II~II~II 
MB85420,-40 
MB8542D-50 

AC CHARACTERISTICS 
(At recommended operating conditions unless otherwise noted,) 
WRITE CYCLE *1 

. Parameter SYmbol MB85420-40 
Min Max 

Write Cycle Time *2 ; 'tWC 40, 
Address Valid to End of Write l;AW 35 
CS to. End of Write 'tCW 35 
Data Valid to 'End of Write l;nw 20 
Data Hold Time l;DH 0 
Write Pulse Width l;WP 30 

Address Setup Time 
l;ASl 5 
l;AS2 0 

Write Recovery Time 'tWR 5 
Output High-Z from WE *~*. 'tWZ 0 20 
Output Low-Z from WE *-*. l;OW 0 

WRITE CYCLE TIMING DIAGRAM 

WRITE CYCLE: WE CONTROLLED 

VALID 

DOUT 

MB85420-50 
Min Max 
50 
45 
45 
25 

0 
35 
5 
0 
5 
0 25 
0 

~ Uitdlffined l!!iI Do..'t car. 

Unit 

ns 
ns 
ns 
ns 

, ns 
ns 
ns 
ns 
ns 
ns 
ns 

Note: *1 If CS goes high simultaneously with WE high, the output remains in high 
impedance state, 

*2 

*3 
*4 
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All write cycle are determined from last address transition to the first 
address tranSition of the next address,' 
Transition ismeasured-at-the point of ±500mV from steady state voltage, 
This parameter is_ specified with Load II in Fig, 3, 
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FUJ ITSU MB85420-40 

II~~II~I~~II~II~!I MB8S42D-SO 

AC CHARACTERISTICS (Continued) 
(At recommended operating conditions unless otherwise noted.) 

WRITE CYCLE TIMING DIAGRAM 

WRITE CYCLE: CS CONTROLLED 

'2 

ADDR VALID 

VALID 

HIGH·Z 
DOUT ---< 

~ Undefined [3 Don't car. 
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FUJITSU MB8542D-40 

!i~~ii~!iill!l~i!i MB8542o-50 

PACKAGE DIMENSIONS 
(Suffix: PJPZ) 

INDEX 

50-LEAD PLASTIC MODULE 
(Case No. : MZP-60P-P02) 

.350(8.89) MAX. I I 
'~~~i----. , 

t, 
.. 050(1.271 REF. 

© 1988 FUJITSU LlMITEDM60006S- 2C 

'.010+.004 
-.002 

(0.25+0.10 
-0.05) 

,100±.012 
t2.54±0.30) 

NOTES 
1. Dimension in inches and 

(mil/imelers). 
2. Pin No.1; 8ack side 



--------------Section 5 --4------

High·Speed 
CMOS SRAMs 

Maximum 
Access Package Sealing 

Page Device Tlme(ns) Capac ltv Options Method 

5-3 M881C67-35 35 16384 bits 20-pln Ceramic DIP CERDIP 
M881C67-45 45 (16384w x 1b) 20-pad Ceramic LCC Frlt Glass 
M881C67-55 55 20-pln Plastic DIP Plastic 

5-15 M881C68A-25 25 16384 bits 20-pln Ceramlo DIP CERDIP 
M881C68A-30 30 (4096w x 4b) 20-pln Plastic DIP P1asllc 
M881C68A-35 35 20-pln Plastic ZIP Plastic 

5-27 M881C69A-25 35 16384 bits 20-pln Ceramic DIP CERDIP 
M881C69A-30 45 (4096w x 4b) 20-pln Plastic DIP Plastic 
M881C69A-35 55 

5-39 M881C71-45 45 65536 bits 22-pln Ceramic DIP Metal 
M881C71-55 55 (65536w x 1b) 22-pad Ceramic LCC Metal 

22-pln Plastic DIP Plastic 

5-49 M881C71A-25 25 65536 bits 22-pln Plastic DIP Plastic 
M881C71A-35 35 (65536w x 1b) 24-pad Plastic LCC Plastic 

5-61 M881C74-25 25 65536 bits 22-pln Plastic DIP Plastic 
M881C74-35 35 (16384w x 4b) 22-pad Ceramlo LCC Metal 

5-71 M881C75-25 25 65536 bits 24-pln Plastic DIP Plastic 
M881C75-35 35 (16384w x 4b) 24-pad Plastic LCC Plastlo 

5-83 M881C78A-35 35 65536 bits 28-pln Plastlo DIP Plastic 
M881C78A-45 45 (8192w x 8b) 28-pln Plastic FPT Plastic 

32-pad Ceramlo LCC Metal 

5-97 M881C79A-35 35 73728 bits 28-pln Plastic DIP Plastic 
M881C79A-45 45 (8192w x 9b) 28-pln Plastic FPT Plastic 

32-pad Ceramic LCC Metal 

5-111 M882879-15 15 73728 bits 32-pln Plastic DIP Plastic 
M882879-20 20 (8192w x 9b) 32-pln Plastic FPT Plastic 

5-121 M881C81A-35 35 262144 bits 24-pln Plastlo DIP Plastic 
M881C81A-45 45 (262144w x 1b) 24";pln Ceramic DIP Metal 

24-pad Ceramic LCC Metal 
24-pad Plastic LCC Plastic 

5-133 M881C84A-35 35 262144 bits 24-pln Plastic DIP Plastic 
M881C84A_45 45 (65536w x 4b) 24-pad Plastic LCC Plastic 

5-141 M881C86-55 55 262144 bits 28-pln Ceramic DIP Metal 
M881C86-70 70 (65536w x 4b) 32-pad Ceramic LCC Metal 

5-149 M88289-25 25 262144 bits 32-pln Plastic DIP Plastic 
M88289-35 35 (32768w x 9b) 32-pln Plastic FPT Plastic 

5·1 
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16,384 WORDS x1 BIT HIGH SPEED 
CMOS STATIC RANDOM ACCESS MEMORY 

The Fujitsu MB 81 C67 is 16,384 words x 1 bit static random access memory 
fabricated with a CMOS silicon gate process. All pins are TTL compatible and 
a single 5 volts power supply is required. 

For ease of use, chip select (CS) permits the selection of an individual package 
when outputs are OR·tied, and automatically power down the MB 81 C67. All 
devices offer the advantages of low power dissipation, low cost, and high per
formance. 

• Organization: 16,384 words x 1 bit 
• Static operation: No clocks or refresh required 
• Fast access time: 35 ns max. (MB 81 C67-35) 

45 ns max. (MB 81C67-45) 
55 ns max. (MB 81C67-55) 

• Single +5 V supply, ±1 0% tolerance 
• Separate data input and output 
• TTL compatible inputs and output 
• Three-state output with OR-tie capability 
• Chip select for simplified memory expansion, automatic power down 
• All inputs and output have protection against static charge 
• Standard 20-pin DIP package (Suffix: CZ, Suffix: P) 
• Standard 20-pad Leadless Chip Carrier (Suffix: TV) 

• Pin compatible with Fujitsu MB 8167A 

ABSOLUTE MAXIMUM RATINGS (See NOTE) 

Rating Symbol Value 

Supply Voltage Vee -0.5 to +7.0 

Input Voltage on any pin 
V 1N -3.5 to +7.0 with respect to G N D 

Output Voltage on any pin 
VOUT -0.5 to +7_0 with respect to GN D 

Output Current lOUT ±50 

Power Dissipation PD 1.2 

Temperature under Bias TB1AS -10 to +85 

Storage I Ceramic 
TSTG 

-65 to +150 
Temperature I Plastic -45 to +125 

Unit 

V 

V 

V 

mA 

W 

°c 

°c 

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded_ Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 

MB 81C67-35 
MB 81C67-45 
MB 81C67-55 

March 1986 
Edition 2.0 

CERAMIC PACKAGE 
CERDIP 

DIP-20C-C03 

CERAMIC PACKAGE 
LCC-2OC-F01 

PLASTIC PACKAGE 
DIP-20P-M01 

PIN ASSIGNMENT 

~~rJ~O,:!.9J 

A2 ~~ [(a A'2 

Al ~~ ... '! All 

:: ~j TOP VIEW t~: ~o 
As 1~ L'.4 AS 

DOUT ~J l!.3 A7 

This device contains circuitry to protect the 
inputs against damage due to high static volt
.ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi
mum rated voltages to this high impedance 
circuit. 
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1lllllllllmllllllllmWllllllllllmlmllllllll· MB 81C67 .. 35 
FUJITSU MB 81C67-45 

Ilmlllllllllllllllllllllmlllllmlll~I~1111111 MB 81C67 -55 

A12 

Ala 

Ao 

Al 

A2 

Aa 

A4 

DIN 

CS 

, ~'VE 

Fig. 1 - MB 81C67 BLOCK DIAGRAM 

INPUT 
DATA 
CO!,!T, 

TRUTH TABLE 
CS WE 

ROW 
SELECT • 

CELL ARRAY 
128 ROWS 

128 COLUMNS 

• • 
COLUMN I/O CIRCUITS 

COLUMN SELECT 

MODE OUTPUT POWER 

H X NOT, SELECTED HIGH-Z STANDBY 

L L WRITE HIGH-Z ACTIVE 

L H READ DOUT ACTIVE 

CAPACITANCE (TA =25°C,f=1 MHz) 

Parameter Symbol Typ Max., 

Input Capacitance (VIN = 0 V) CIN 5 

CS Capacitance (Vcs = 0, V) Ccs 7 

Ql:!tput C~pacitance (VOUT = 0 vi ". 
COUT 8 

..:.c 

5-4 

,-Vee 

----:"'-GND 

Unit 

pF 

pf 

pF 



RECOMMENDED OPERATING CONDITIONS 
(Referenced to GND) 

Parameter Symbol Min 

Supply Voltage Vee 4.5 

Input Low Voltage V 1L -3.0" 

Input High Voltage V 1H 2.2 

Ambient Temperature TA 0 

"-3.OV Min. for pulse width less than 20ns. (V 1L Min = -1.0 V at DC level) 

DC CHARACTERISTICS 
(Recommended operating conditions unless otherwise notedJ 

Parameter Test Condition Symbol Min 

I nput Leakage 
V1N=OVtoVee ILl -2.0 

Current 

Output Leakage CS = V 1H • 
I Lo -2.0 

Current VOUT=OVtoVee 

Active Supply CS = V1L • lOUT = 0 mA 
lee1 Current V 1N = V 1L or V 1H 

Operating Supply CS = V1L • lOUT = 0 mA 
lee2 Current Cycle = Min. CL = 0 pF 

Standby Supply 
CS ~ Vee - 0.2 V 

Current 
V 1N ~ Vee -0.2 Vor ISB1 
V 1N ~0.2 V 

Standby Supply CS = V 1H ISB2 Current 

Output Low 
IOL = 16mA VOL Voltage 

Output High 
IOH = -4 mA VOH 2.4 

Voltage 

Typ 

5.0 

MB 81C67-35 1111111111111111111111111111111111111111111111111111 

MB 81C67-45 FUJITSU 
MB 81C67-5 5 1111111111111111111111111111111111111111111111111111 

Max Unit 

5.5 V 

0.8 V 

6.0 V 

70 °c 

Typ Max Unit 

2.0 p.A 

2.0 p.A 

25 40 mA 

35 60 mA 

2 15 mA 

15 25 mA 

0.4 V 

V 
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FUJITSU 
1111111111111111111111111111111111111111111111111111 

MB 81C67-35 
MB 81C67';'45 
MB 81C67 .. 55 

AC TEST CONDITIONS 

I nput Pulse Levels: 

Input Pulse Rise And Fall Times: 

Timing Measurement Reference Leveis: 

Output Load : 

Load I 

2V 

Fig.2 

boo", r 30 pF (lncl.uding Scope 
and jig capacitance) 

AC CHARACTERISTICS 
(Recommended operating conditions unless otherwise noted.) 
READ CYCLE"' 

MB 81C67·35 
Parameter Symbol 

Min Max 

Read Cycle Time '2' tRC 35 

Address Access Time '3 tAA 35 

Chip Select Access Time '4 tAcs 35 

Output Hold from Address Change tOH 5 

Chip Selection to Output in Low.Z '5 tLZ 5 

Chip Deselection to Output in High·Z'5 . tHz 0 25 

Chip Selection to Power Up tpu 0 

Chip Deselection to Power Down tpo 30 

-
Note: *1 WE is high for Read cycle. 

0.6 V to 2.4 V 

5 ns 

Input : 1.5 V 
Output: 1 .5 V 

Load II 
2V 

1;0 0"' r 5 pF (I ncluding Scope 
and jig capacitance) 

(For tHZ. tLZ, twz and tow) 

MB 81C67·45 MB 81C67·55 

Min Max Min Max 

45 55 

45 55 

45 55 

5 5 

'5 5 

0 25 0 30 

0 0 

40 50 

Unit 

ns 

ns 

ns 

oS 

ns 

ns 

ns 

ns 

*2 
*3 

All Read cycle are determined from the last address transition to the first address transition of the next address. 
Device is continuously selected, CS = V1L . 

*4 Address valid prior to or coincident with CS transition low. 
*5 Transition is measured at the point of ±500mV from 'steady state voltage. 

5·6 



READ CYCL.E TIMING DIAGRAM*'*2 

READ CYCLE: ADDRESS CONTROLLED*3 

tRC 

ADDRESS '/ )K " 
tAA 

tOH._ 

MB 81C67-35 1IIIIIIIIIIIIIIIIIIIIIIIIIIIIImmlilimmili 

MB 81C67-45 FUJITSU 
MB 81C67-55 1111111111111111111111111~lllmllllllllllllllll 

DOUT 
PRE;VIOUS DATA. 
VALID DATA VALID 

READ CYCLE: CS CONTROLLED*4 

1--------tRC-:------~ 

1-----tACS'-----I 

DOUT DATA VALID 
HIGH-Z 

ICC 

50% 
ISB 

I8XI : UndefiMd 

Note: *1 WE is high for Read cycle. 
*2 All Read cycle are determined from the last address transition to the first address .transition of the next address. 
*3 Device is continuously selected, CS = V IL. 

*4 Address valid prior to or coincident with CS transition low. 
*5 Transition is measured at the point of ±500mVfrom steady state voltage. 

5-7 
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MB "81C67-3:5 
M8 81C6,7';4$ 
MB 81C67-55 

WRITE CYCLE*'*2 
'-

Parameter Syinboi' 
Mlihe1C67-35 : MB81C67-45 

Min Max Min Max 

Write Cycle Time'3 twe 35 
, 

'45 

Chip Selection to End of Write tew 30 35 

Address Valid to'£nd of Write 
.' tAW ,,30- .~." 35 

Address SetUp Time - , tAS , ,0 ,,-, 9 
Write Pulse Width tWF' 20 25 

Data Valid to End of Write tow 20 20 

Write Recovery Time tWA 0 0 

Data Hold Time tOf! .0' , 0 

Write Enable to Ol,ltput in High-Z'4 .twz .'q 25 0 25 
" 

Output Active from End of Write'4 tow 0 25 0 25 

WRITE CYCLE TIMING DIAGRAM*'*2 

-WR'lTE CYCI::E, WE :CONTROLLEO'3 

~~-----------twc------------__ '~I 

ADDRESS 

f----~---tcw-------~ 

Note: :*1 CS or WE mu;t be high during address transition. -: , 

MB 81C67-55 

Min Max 

55 

50 

50 

0 

30 

25 

0 

0 

0 30 

0 30 

*2 If CS goes high simultaneDusly with WE high, the Qutputremainsin high implldanc:e state. 
*3 All Write cycle are determined frornthe-Iast address transition to. the first add';e~~transition,of next address. 
*4 Transition is measurlld at the poitit of ±500mV from steadyst~t~ voltage. " " " , 

5-8 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 



MB 81C67-35 ml!~m~m~li~IIII~lm!~m~lmllll 
MB 81C67-45 FWITSU 
MB 81C67-55 111~I~m~mlllll!IIIIII~I~mmlilll 

WRITE CYCLE TIMING OIAGRAM*'*2 

WRITE CYCLE: CS CONTROLLEO'3 

ADDRESS 

f--------------twc---------------I 

~t~A-S-+----------tcw----------~ 

tow------+----l 
tDH 

DATA VALID 

______ ~H~IG~H~.Z~ __ tL_;~~~H~I~G~H.~Z--------------------
~ : Undefined 

Note: ., CS or WE must be high during address transistion. 
*2 If CS goes high simultaneously with WE high, the output remains in high impedance state. 
*3 All Write cycle are determined from the last address transistion to the first address transition of next address. 
*4 Transition is measured at the point of ±500mV from steady state voltage. 

5~9 
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TYPICAL CHARACTERISTICS CURVES 
Fig. 3 - NORMALIZED ACCESS TIME 
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Vee. SUPPLY VOLTAGE (V) 

Fig.S -NORMALIZED ACCESS TIME 
VI. AMBIENT TEMPERATURE 
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Fig. 7 -NORMALIZED POWER SUPPLY CURRENT 
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Fig. 4 ..... NORMALIZED ACCESS TIME 
VB. SUPPLY VOLTAGE 
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Fig. 8 - NORMALIZED POWER SUPPL "CURRENT 
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Fig. 9 -NORMALIZED POWER SUPPLY CURRENT 
vs. AMBIENT. TEMPERATURE 
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Fig. "-NORMALIZED POWER SUPPLY CURRENT 
VS. AMBIENT TEMPERATURE 
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Fig. 13 - OUTPUT VOLTAGE 
VS. OUTPUT CURRENT 
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Fig.10-NORMALIZED POWER SUPPLY CURRENT 
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Fig. 12 -OUTPUT VOLTAGE 
VS. OUTPUT CURRENT 
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Fig. 14 -NORMALIZED POWER SUPPLY CURRENT 
vs. FREQUENCY 
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Fig. 15 - NORMALIZED ACCESS TIME 
VS. LOAD CAPACITANCE 
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PACKAGE DIMENSIONS 
(Suffix: CZ) 

Fig. 16 -NORMALIZED ACCESS TIME 
VS. LOAD CAPACITANCE 
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20·LEAD CERAMIC (CERDIP) DUAL IN·LINE PACKAGE 
(CASE No.: DIP·20C·C03) 

5-12 

R .025(0.64) 
REF 

.090(2.29) 

.110(2.79) 

.050(1.27)MAX 

.940 123.88) 
1.000 (25.4) 

© 1986 FUJITSU LIMITED D20006S·3C 

.28J7.21 ) 

.302(7.67) 

Dimensions in inches 
(millimeters) 



PACKAGE DIMENSIONS 
(Suffix: TVI 

PIN NO.1 INDEX 

\ 
b 

20·PAD CERAMIC (FRIT SEALI LEADLESS CHIP CARRIER 
(CASE NCY.: LCC·20C·F01) 

n 
.420(10.671 
.435(11.051 

MB 81C67-35 1111111111111111111111111111111111111111111111111111 

MB 81C67-45 FUJITSU 
MB 81C67-5 5 1IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIImllllllllllllllili 

L....,--'-:>--l-I+l..J.t!o.UoJL..i<f"t'-'i .050(1.271 

.280(7.111 .100(2.541 

.295(7.491 MAX 

©1985 FUJITSU LIMITED C20D03S·1C 

TYP 

.045(1.141 
TYP 

Dimension in 
inches '(millimeters) 
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MB.81C67-35 
MB81C67-45 
MB '81(67-55 

PACKAGE DIMENSIONS 
(Suffix: PI 

5·14 

.100(2.54) 
yp 

20-LEAD PL~Tle DUAL IN.LlNEPACKAGE· 
(CASE No.: DIP·20P-M01) 

.034(0.86) 

.046(1.16) 

.172(4.36) MAX 

.11S(3.0)MIN 

.020(0.51)MIN 

.290 ( 7 .;17) 

.310(7.87) 

Dimensions in 
inchB!I (millimatenl) 

©1986 FUJITSULIMITEO 020005S·1C 

Circuit diagrams utilizing Fujitsu products are included as a 
means of illustrating typical semiconductor applications; con· 
sequently, complete information sufficient for construction pur· 
poses is not necessarily gillen. The information has been carefully 
checked and is believed to be entirely reliable. However, no 
responsibility is assumed for inaccuracies. Furtlletmore, such in· 
formation does not convey to the .purchaser of the semiconductor 
devices described herein any license under the patent rights of 
Fujitsu limited or others. Fujitsu Limited reserves the right to 
change device specifications. 



I 
4K x 4 (16,384-BIT) STATIC RANDOM ACCESS 

MEMORY WITH SUPER HIGH SPEED AND 
AUTOMATIC POWER DOWN 

The Fujitsu MB 81C68A is 4096 words x 4 bits static random access memory 
fabricated with a CMOS silicon gate process. The memory utilizes asynchro· 
nous circuitry and all pins are TTL compatible and a single 5 volts power 
supply is required. 

A separate chip select (CS) pin simplifies multi package systems design. It per· 
mits the selection of an individual package when outputs are OR·tied. and 
furthermore on selecting a single package by CS. the other deselected packages 

automatically power down. 

All devices offer the advantages of low power dissipation. low cost. and high 
performance. 

• Organization: 4096 words x 4 bits 
• Static operation: No clocks or timing strobe required 
• Fast access time: tAA = tACS = 25 ns max. (MB 81C68A-25) 

tAA = tACS = 30 ns max. (MB 81C68A·30) 

tAA = tAcs = 35 ns max. (MB 81C68A·3S) 
• Low power consumption: 385 mW max. (Active) 

138 mW max. (Standby. TTL level) 
83 mW max. (Standby. CMOS level) 

• Single +5V supply ±10%·tolerance 
• TTL compatible inputs and outputs 
• Three·state outputs with OR·tie capability 
• Chip select for simplified memory expansion. automatic power down 
• All inputs and outputs have protection against static charge 
• Standard 20·pin DIP (Suffix -P(plastic)/Suffix: .Z(cerdip)) 
• Standard 20·pad LCC (Suffix: -TV) 

• Standard 2Q-pin ZIP (Suffix: -PSZ) 

ABSOLUTE MAXIMUM RATINGS (See NOTE) 

Rating Symbol Value 

Supply Voltage Vcc -0.5 to +7 

Input Voltage on Any Pin with 
V IN -3.5 to +7 

respect to G N D 

Output Voltage on Any I/O Pin 
VOUT -0.5 to +7 with respect to G N D 

Output current lOUT ±20 

Power dissipation Po 1.0 

Temperature under Bias T BIAS -10 to +85 

l CERAMIC -65 to +150 
Storage Temperature I TSTG 

PLASTIC -45 to +125 

Unit 

V 

V 

V 

mA 

W 

0c-

°c 

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATI NGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposu'e to absolute maximum rating conditions for extended 
periods may affect device reliability. 

MB81C68A-25 
MB81C68A-30 
MB81C68A-35 

January 1988 
Edition 2.0 

CERAMIC PACKAGE 
CERDIP 

(DIP-20C-C03) 

PLASTIC PACKAGE 
(DIP-20P-MOl ) 

PLASTIC PACKAGE 
(ZIP·20P-MOl ) 

PIN ASSIGNMENT 

rLfTLl"ILrTLfILr:yJ£\iL[\i]r»J1m 
A" A. Vee A. A. "'2 "'0 G~O !'01 I'Q~ 

This device contains circuitry to protect the 
inputs against damage due to high static volt
ages or electric fields. However, it is advised 
that normal precautions. be taken to avoid 
application of any voltage higher than ma~i
mum rated voltages to this high impedance 
circuit. 
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Fig. 1 - MB 81C68A BLOCK DIAGRAM 
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~ .. 
L 

~ 

Ag ~ 

~ 

0-

~ 
1/01 

" ~ 
~ 

~ 

IIII r--D---n 
~ 

-1 POWER 
DOWN 

CIRCUIT 

CAPACITANCE (TA = 25°C, f = 1 MHz) 

Parameter 

Input Capacitance (V IN = 0 V) 

CS Capacitance (VES = 0 V) 

1/0 Capacitance (V I/O = 0 V) 
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----<:lVe e 
D -----<) GN 

f-

· 128x 128 

· MEMORY CELL 

ROW · ARRAY 

SELECT -

I . . . 
I/O CIRCUITS 

= 
INPUT COLUMN 
DATA SELECT 

CONTROL 

~ 
\II ~ h " I~ 1 0 0 0 

o I~-Ao Al A2 A3 

All re=-
TRUTH TABLE 

CS WE MODE 1/0 POWER 

H X NOT SELECTED HIGH·Z STANDBY 
L L WRITE DIN ACTIVE 
L H READ DOUT ACTIVE 

Symbol Typ Max 

C IN 5 

CES 6 

CI/O 7 

Unit 

pF 

pF 

pF 



RECOMMENDED OPERATING CONDITIONS 
(Referenced to GNDI 

Parameter Symbol Min 

Supply Voltage Vee 4.5 

Input Low Voltage V1L -2.0' 

Input High Voltage V 1H 2.2 

Ambient Temperature TA 0 

Note: • -2.0V Min. for pulse width less than 20 ns. (V1L Min = -0.5V at DC level) 

DC CHARACTERISTICS 
(Recomrnendedoperating conditions unless otherwise noted I 

Parameter Test Condition Symbol 

Input Leakage V 1N =OVtoVee III Current 

Output Leakage CS= V 1H , 
ILo Current VI/O = 0 V to Vee 

Active (DCI Supply lOUT = 0 rnA CS = V 1L , 
leel Current V 1N = V 1L or V 1H 

Operating Supply CS = V1L 
lee2 Current lOUT = 0 mA, Cycle = Min 

Standby Supply Current 
CS = Vee - 0.2V, V 1N ~ 0.2V 

ISBl 
or VIN~ Vee -0.2V 

Standby Supply Current 'CS = V 1H ISB2 

Output Low Voltage IOL = 8 mA VOL 

Output High Vol tage IOH = -4 mA V OH 

Typ 

5.0 

Min 

-10 

-10 

2.4 

MBB1C68A-25 1IIIIIIImllllllllllmllll~m~ll~m~II~111 
MB81C68A-30 PU.JrrstJ 
MB81C68A-35 1IIImillmillmlllilimmmlimlmimli 

Max . Unit 

5.5 V 

0.8 V 

6.0 V 

70 °c 

Typ Max Unit 

10 IJA 

10 p,A 

25 50 mA 

40 70 mA 

0.5 15 mA 

10 25 mA 

0.4 V 

V 

5-17 
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AC TEST COND1T,ION 

Input Pulse Levels:· 
Input Pulse Rise and Fall Times: 
Timing Reference Levels: 

Output Load: Fig,2 

DOUT le
L 

(Including Scope and I 
Jig Capacitance) 

AC CHARACTERISTICS 

5.dV 

480 " 

255 n 

(Recommended operating conditions unless otherwise noted.> 
READ CYCLE*1 

OVto3.0 V 
5 ns (Trllnsient Time between 0.8 V and 2.2 V) 
Input: 1.5V 
OutPlJt: 1.5V 

CL • 30 pF 

CL .. 5 pF for tLZ. tHZ. tow and twz 

MB 81C68A-Z5 MB 81C68A-30 MB B1C68A-35 

Parameter Symbol 
" 

Min Max Min Max Min Max 

Read Cycle lime tRC 25 30 .,~ " ... 

Address Access Time *2 tAA 25 30 35 

Chip Select Access Tim'e *3 t ACS 25 30 35 

Output Hold from Address Change tOH 3 3 3 
" 

Output Hold from ,CS t oHC 0 0 0 

Chip Sel~ction to Output in LOW_Z*4 tLZ 5 5 5 

Chip Deselection to Output in High-Z*4 tHZ 10 13 . 15 

Power Up from CS t pu 0 0 0 

PoiNer Down from CS t pD 20 25 30 

Note: *1 WE is high for Readcyc1e. 
*2 Device is continuously selected, CS = V 1L 
*3 Address valid prior to or coincident with CS transition low. 
*4 Transition is specified at the point of ±500 mV from steady state voltage. 

5-18 

Unit 

ns 

.ns 

ns 

ns 

ns 

ns 

ns 

. ns 

ns 



READ CYCLE TIMING DIAGRAM'1 

READ CYCLE: ADDRESS CONTROLLED'2 

i-------tRC--------'---I 

ADDRESS 

DATA OUT 

1-----tAA.-------1 

PREVIOUS 
DATA VALID 

READ CYCLE: CS CONTROLLED'3 

DATA VALID 

r--------tRc-------l 

DATA OUT ---4-"':;:'=::""-C 

tpuJ _______ -,......-
50% ICC 

SUPPLY _I;;;SB;.... ___ --.J 
CURRENT 

Note: '1 WE is high for Read cycle. 
'2 Device is continuously selected, CS = V1L 
'3 Address valid prior .to or coincidehtwith CS trans.ition low. 
'4 Transition is specified at the point of ±50o-mV from steady state voltage. 

MB81C68A-25 1IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIImillmlllili 

MB81C68A-30 FWITSU 
MB81C68A-35 IIII111111111111111111111111111111111111111111111 

HIGH-Z 
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~~llmMI!llllmlmllll~!mll MB81C68A-25 
~FUJJTSV . MB81C68A-30 
!~II~IOOmllillm~llmllllml~~m!11 .MB81(68A-35 

WRITE CYCLE*h2 

MB B1 CSBA-25 MB B1CSBA-30 MB B1CS8A-35 
Parameter Symbol 

Min Max Min 

Write Cycle Time twe 25 30 

Chip Selection to End of Write tew 20 25 

Address Valid to End of Write tAW 20 25 

Address Setup Time tAs 0 0 

Write Pulse Width twp 20 25 

Data Setup Time tow 13 15 

Write Recovery Time tWA 2 2 

Data Hold Time tDH 0 0 

Output High-Z from WE'*3 twz 10 

Output Lo~-Z·from WE*3 tow 5 5 

WRITE CYCLE TIMING DIAGRAM 

WRITE CYCLE: WE CONTROLLEO*!*2 

~----------~~·twc--------------~ 

ADDAESS 

~--~------tAw------------~ 
;---r-------·wp,--------i 

DATA IN 

Max Min Max 

35 

30 

30 

0 

30 

15 

2 

0 

13 15 

5 

DATAOUT __________________ ~t_w~Z-.3-:_:1~.~.-·~H~--~H~I~G~H-~~-0w_.~-3-.i·~.~·:.~-_:~-~;~-_:~-_=-~ 
Note: *1 CS or WE must be high during address transitions. 

s.;20 

*2 If CS goes high simultaneously with WE high, the output remains in a high impedance state. 
*3 Transition is specified at the point of ±500 mV from steady state voltage. 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 



WRITE CYCLE TIMING DIAGRAM 

WRITE CYCLE: CS CONTROLLEO*1*2 

ADDRESS 

DATA IN 

r---------twc-------~ 

r-------tAw--------1-1 

t *3 
\..Z 

1----twP,------i 

tow __ +---=tO::!.H'-l 

DATA VALID 

~twZ*3 

MB81C68A-25 Ilmlmllilmillmil~llllllll~ 
MB81C68A-30 PUJITSU 
MB81C68A-35 m~mm~m~lm~III~III~ml!m~ml 

DATAOUT ____________ *~----~~--~H~IG~H~~------------~-----------

Note: *1 CS or WE must be high during address transitions. 
*2 If CS goes high simultaneously with WE high, the output remains in a high impedance state. 
*3 Transition is specified at the point of ±500 mV from steady state voltage. 
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TYPICAL CHARACTERISTICS CURVES 

5-22 

Fig,'3 OPERATING SUPPLY CURRENT 
vs. SUPPLY VOLTAGE 
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'MB81C68A-25 Im~l~m~~I~_ 
MB81C68A..;30 FUJITSU 
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TYPICAL CHARACTERISTICS CURVES (Cont'd) 
Fig.9 "H" LEVEL OUTPUT VOLTAGE 

VI. "H" LEVEL OUTPUT CURRENT 
Fig. 10 "L" LEVEL OUTPUT VOLTAGE 

VI. "L" LEVEL OUTPUT CURRENT 
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PACKAGE DIMENSIONS 
(Suffix: -Z) 

(Suffix: -P) 

2O-LEAD CERAMIC (CERDIPI DUAL fN-l!NEPACKAGE 
(CASE No.: DIP-20C-C031 

R.025io.64I. 
REF 

1-------.,.-- .950~:~~~ _____ ~ 
(24.13:~:~~) 

.05011.27IMAX 

.100 •• 010 
12.54±0.251· 

© FUJITSU l.IMI:rEO 1986 D20006S·4C 

2O-LEAD PLASTIC DUAL IN-LINE PACKAGE 
(CASE No_: DIP-2OP-M011 

Dimensions in 
inches (millimeterS) 

-tF::.:;:;;;;;::=·:,1-+15~ MAX 

INDEX·l 

.10012.541 
TVP 

©FUJITSU LIMIT~D 1~a6 D20005S-2C 

.17214.;!6IMAX 

.11813.0IMIN 

.300'.010 
17.62'0.251 

Dlmanllons in 
inch .. (millImeters) 



PACKAGE DIMEN'SIONS 
(Suffix' -PSZI 

MB81C68A-25 Ilmm!mllli~mmlll~mlll~mlllm~ 
MB81C68A-30 FUJITSU 
MB81C68A-35 Imm!m~mlll~llmmmmll~llmlll~1 

20-LEAD PLASTIC ZIGZAG-IN-LINE PACKAGE 
(CASE NO.: ZIP-20P-M01) 

.112>.008 

I: 
I,OI9~:~~:(25.88~~:!~) 

I 
(2.85>0.2) 

I 
'325J26)MAX 

INDEX .260>.010 

d (6.60>0.25) 

~ --~ ~~ 
.010>.002 

(0.25>0.05) .118(3.0)MIN 
) --.J 

- .050(1.27)TVP - .020>.004 I l·l00(2.54)TVP 
(0.50>0.10) 

{ll,F1D n 
D 

Il---!l 
D D 

n n. -D- -f].. ~ D D D D 
Dimensions in 

©FUJITSU LIMITED1986 Z20001S-3C inches (millimeters) 
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MB81C68A-25 
MB81C68A .. 30 
MB81C6iA"35 

(Suffix: -TV) 

["9:1 or ,-,-;; 2~ 
B f WELO,Q 

ONO 

CERAMIC PACKAGE 
LCC 

(LCC-20C-F01 ) 

2O.f'AD CERA,MIC (FRIT SEAL) LEADLESS CHIP CARRIER 
lCASE N~.: ,LCC-2QC.F011, 

Th.e i'nformation contained in this document does not convey any 

license under copyrights, patent rights, software rights or trademarks 

claimed by' Fujitsu. Circuit diagrams utilizing Fujitsu products are 

included as a means of illustrating typical applications. Complete 

information sufficient for construction purposes is not necessarily 

O,menIIOn," 
,nches(m,lIimet8f11 

given. The information contained in this document has been carefully

checked and is believed to be reliable. However, Fujitsu assumes no 

responsibility for inaccuracies. Fujitsu reserves the right to change 

products or specifications without notice. 



4K x 4 (16,384-8IT) STATIC RANDOM ACCESS MEMORY 
WITH SUPPER HIGH SPEED 

The Fujitsu MB 81C69A is 4096 words x 4 bits static random access memory 
fabricated with a CMOS silicon gate process. The memory utilizes asynchro
nous circuitry and all pins are TTL compatible and a single 5 volts power 
supply is required. 

A separate chip select (CS) pin simplifies multipackage systems design. It per
mits the selection of an individual package when outputs are OR-tied. 

All devices offer the advantages of low power dissipation, low cost, and high 
performance. 

• Organization: 4096 words x 4 bits 
• Static operation: No clocks or timing strobe required 
• Fast access time: tAA = 25 ns max, tAcs = 15 ns max (MB 81C69A-25) 

tAA = 30 ns max, t ACS = 18 ns max (MB 81C69A-30) 
tAA = 35 ns max, tACS = 20 ns max (MB 81C69A·35) 

• Low power consumption: 385 mW max. (Active) 
• Single +5V supply ±1 0% tolerance 
• TTL compatible inputs and outputs 
• Three-state outputs with 0 R-tie capability 
• Chip select for simplified memory expansion 
• All inputs and outputs have protection against static charge 
• Standard 20-pin DIP (Suffix: -P(plastic)/Suffix: -Z(cerdip)) 
• Standard 20-pad LCC (Suffix: -TV) 

ABSOLUTE MAXIMUM RATINGS (See NOTE) 

Rating Symbol Value Unit 

Supply Voltage Vcc -0.5 to +7 V 

Input Voltage on Any Pin 
VIN -3.5 to +7 V with respect to GND 

Output Volage on Any I/O Pin VOUT -0.5 to +7 V with respect to GND 

Output current lOUT ±20 mA 

Power dissipation Po 1.0 W 

Temperature under Bias TSIAS -10 to +85 °c 

l CERAMIC -65 to +150 
Storage Temperature TSTG °c I PLASTIC -45 to +125 

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 

MB81C69A-25 
MB81C69A-30 
MB81C69A-35 

January 1988 
Edition 2.0 

CERAMIC PACKAGE 
CERDIP 

(DIP-20C-C03) 

PLASTIC PACKAGE 
(DIP-20P-M01) 

PIN ASSIGNMENT 

A7 vee 
As 

A5 Ag 

A4 AlO 

A3 All 

A2 1/0, 

A, 1/°2 

Ao 1103 

cs 1/°4 

WE 

This device contains circuitry to protect the 
inputs' against damage due to high static volt· 
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi
mum rated voltages to this high impedance 
circuit. 
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Fig. 1 - MB 81C69A BLOCK DIAGRAM 
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~ 
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CAPACITANCE (TA = 25°C,f = 1 MHz) 

" Parameter 

h1put,C;lpacitarice (V IN = 0 V) 
, 

ES Capa~itance W~=,OV) 

1/0 Capacitance (Vila '= O'V) 

l-

· 128 x 128 

· MEMORY CELL 

ROW · 'ARRAY 

SELECT I-

I . . . I 

I/O CIRCUITS 

F= 

INPUT COLUMN 
DATA SELECT 

CONTROL 

~ liI ~ 10 \1\ 

u 11 v 
AO A, 'A2 A3 A" 

TRUTH, TABLE 

cs WE MODE I/O 

H X NOT SELECTED HIGH-Z 
L L WRITE DIN 
L H READ DOUT 

Symbol Typ 

CIN 

Ccs 

CliO 

~Vc C 

D ---OGN 

It 
,~ 
~-

re= 
-' 

Max 

5 

6 

' ~ 

Unit 

,pF· .. 

pF 

pF 



RECOMMENDED OPERATING CONDITIONS 
(Referenced to GND) 

Parameter Symbol Min Typ 

Supply Voltage Vcc 4.5 5.0 

Input Low Voltage VIL -2.0· 

Input High Voltage VIH 2.2 

Ambient Temperature TA 0 

Note: • -2.0 V Min. for pulse width less than 20 ns. (V IL Min. = -0.5V at DC level) 

DC CHARACTERISTICS 
(Recommended operating conditions unless otherwise noted) 

Parameter Test Condition Symbol 

Input Leakage Current V IN = OV to Vcc ILl 

Output Leakage Current CS = VIH , VI/O = OV to Vcc ILO 

CS= VIL , 

Active Supply Current IOUT=OmA ICCl 

VIN = VIL or VIH 

Operating Supply Current 
CS='VIL 

Icc2 
lOUT = 0 mA, Cycle = Min 

Output Low Voltage IOL = 8 mA VOL 

Output High Voltage IOH = -4 mA VOH 

Min 

-10 

-10 

2.4 

MB81C69A-25 Ilm!~m~lllllllm~llml~~I~m~~mil! 
MB81C69A-30 PWITSU 
MB81C69A-35 Im~lll~mi~mi!~I!mmllllllllll~ 

Max Unit 

5.5 V 

0.8 V 

6.0 V 

70 °c 

Typ Max . Unit 

10 iJA 

10 iJA 

25 50 mA 

40 70 mA 

0.4 V 

V 
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. Input Pulse Levels 

AC TEST CONDITION 

o V to 3.0 V 
Input Pulse Rise and Fall Times: 
Timing Reference Levels: 

5 ns (Transient Time between 0.8 V and 2.2 V) 
Input : 1.5V 

Output Load: Fig.2 

5.0 V 

?-
>4800 

DOUT·-----4r-----~ 

lCL 
(Including Scope and I 
Jig Capacitance) 

AC CHARACTERISTICS 

~2550 
~ 

-=-

Output: 1.5 V 

CL =30pF 
CL = 5 pF for tLZ. tHZ. tow and twz 

(Recommen~ed operatil'lg conditillnsunless otherwise noted.) 
READ CYCLE *1' 

MB 81C69A·25 MB 81C69A·30 

Parameter Symbol 

Min Max Min Max 

Read'Cycle Time*2 tRC 25 30 

Address Access Time *3 25 
I· 

30 tAA 

Chip Select Access Time*4 tACS 15 18 

Output Hold from Address Change tOH 3 3 

I' 

Output Hold from CS tOHC 0 0 

Chip Selection to Output in Low·Z*5 tLZ 0 0 

Chip Deselection to Output in High.Z*s tHZ 10 13 

* 

MB 81C69A·35 

Min Max 

35 

35 

20 

3 

0 

0 

15 

Note: WE IS high for Raed cycle. 
*2 All read cycles are determined from the last address transition to the first address transition of next cycle. 
*3 Device is continuously selected. CS = V I . 

*4 Address valid prior to or coincident with ~ transition low. 
*5 Transition is specified at the point of ±500mV from steady state Voltage with Load IT in Fig. 2. 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 



READ CYCLE TIMING DIAGRAM"1 

READ CYCLE: ADDRESS CONTROLLED, 

ADDRESS 

DATA OUT 

~-----------tRC.~'2~--------~ 

'----tAA,--=' 3'--_--1 

PREVIOUS 
DATA VALID DATA VALID 

READ CYCLE: CS CONTROLLED'3 

tOH 

1---------tRC-"',2=--------'----'-----I 

ADDRESS 

DATA OUT _ ...... H:.:,:I,:;:,G:.,:;H.;:;;,Z ___ ---c: 
DATA VALID 

Note: *, WE is high for Read cycle. 

MB81C69A-25 IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII~III 
MB81C69A-30 FUJITSU 
MB81C69A-35 11111111111111111111111111111111111111111111111m~ 

HIGH·Z 

*2 All read cycles are determined from the last address transition to the first address transition of next cycle. 
*3 Device is continuously selected, CS = V1L • 

*4 Address valid prior to or coincident with CS transition low. 
*5 Transition is specified at the point of ±500 mV from steady state voltage with Lead n ,in Fig. 2. 
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MB 81C69A-25 MB 81C69A-30 MB 81 C69A-35 
P.arameter Symbol Unit 

Min Max Min Max Min Max 

Write Cycle Time*3 twc 25 30 35 ns 

Chip Selection to End of Write tcw 20 25 30 ns 

Address Valid to End of Write tAW 20 25 30 ns 

Address Setup'Time" tAS 0 0 0 ns 

Write Pulse Width twp 20 25 30 ns 

Data Setup Time tow 13 15 15 ns 

Write Recovery Time *4 tWR 2 2 2 ns 

Data·Hold Time' , tOH" 0 0 0 ns 

Output High-? from WE*~i twz , 10 ,13 15 ns 

Output Low-Z from WE*6 tow 5 5 5 ns 

WRI.TE CYCLE TIMING DIAGRAM "'2 

WRITE CYCLE: WE CONTROLLED 

f---'------'-twc·3-----'---1 

ADDRESS 

t OWI 
DATA OUT ... · ________ ..;..;. ______ 'i1 __ H:.::I~GH:.IO~;:;.Z..;...~-, r ........ -~::.~::~:.~:-_: 

Note: *1 If CS are in the READ Mode during this period, 1/0' pins are in the output state so that the input signals of opposite 
phase to the outputs must not be applied. 

*2 
*3 
*4 

5~32' 
*5 

If CS goeS high simulatneously with WE high, the output remains in high impedance state. 
All write cycle are determined from last address transition to the first address transition of the next address. 
tWR is defined from the end point of WRITE Mode. 
Transition is specified at the point of ±500mV from steady state voltage, with Load n in Fig. 2. 



MB81C69A-25 1IIIIIIIIIIIIIIIIIIIIIIImlllllllillmimilm 

MB81C69A-30 FWrrsu 
MB81C69A-35 1IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIImlilimii 

WRITE CYCLE TIMING DIAGRAM 

WRIT"E CYCLE: CS CONTROLLED"'2 

~--------------twC~*3~--------__ ~ 

ADDRESS 

~-----------tAW-----,------___ -t 
tAS 

~-=-=--+----------tCW~" ----~_-I 

!--------twP----___ -I 

DATA IN 

~ r-"·' 
DATAOUT ____________ .~:_::::~pv~--~H~I~GH~.~Z-------------------------

Note: *1 If CS are in the READ Mode during this period, I/O pins are in the output state so that the input signals of opposite 
phase to the outputs must not be appl ied. "" 

*2 If CS goes high simultaneously with WE high, the output remains in high impedance state. 
*3 All write cycle are determined from last address transition to the first address transition of the next address. 
*4 tWR is defined from the end point of WRITE Mode. 
*5 Transition is specified at the point of ±500mV from steady state voltage with Load n in Fig. 2. 
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TYPICAL CHARACTERISTICS CURVES 

Flg.3 OPERATING SUPPLY CURRENT 
'". SUPPLY VOLTAGE 

Fig.4 OPERATING SUPPLY CURRENT 
VI. AMBIENT TEMPERATURE 

Fig. 5 OPERATING SUPPLY CURRENT 
"1. FREQUENCY 

CI 
2 i 1.2 

WI

~ iii 1.11-i__-i__-i__----../V------=t"'-I 
Oa: 
wa: 
N:> 

~ ~ 1.0 f-I--I----::>r-+---t--i 
~i 
O!; 
2 '" 0.91-i__~~-i__-+_-+---l 

~ 
_ 0.8 f-r-I-~I--+---t--i 

1l 

CI 
2 
~ 1.2 
a: 
WI-
~·'ffi1.1 
oa: 
wa: 
!::!il 
:;;! > 1.0 

~~ 
o!; 
2 .. 0.9 

~ _ 0.8 

1l 

~ 
I~ 

Vee -5.5V 

~' 

:'-Icc. 

CI 
2 i 1.8 

~·~1'.4 
Oa: wa: 
N:> 

~ ~1.0 
~~ 
O!; 
2 ",0.6 

~ 
0.2 

TA" 25'C 
Vee -5.5V 
VIN = VI,H!VIL_ .--

-V 
=-

4.5 4.75 5.0 5.25 5.5 o 25 50 75 100 
TA, AMBIENT TEMPERATURE ('C) 

j 
5 10 50 100 

Vee, SUPPLY VOLTAGE (V) f. FREQUENCY (MHz) 

Fig. 6 "H" LEVEL OUTPUT VOLTAGE 
_ VI. "H" LEVEL OUTPUT CURRENT 

Fig. 7 "L" LEVEL OUTPUT VOLTAGE' 
, VI. "L" LEVEL OUTPUT CURRENT 

Fig. 8 ACCESS TIME '". SUPPLY 

2 

~ 3.6 

!:i 
o r·4 

5 3•2 
.J 
W 
> 
~ 3.0 

f 
:i: 2.8 

~ 

TA - 25'C 

........ Vee' 5.OV 

~ 
~ 

.......... 

:', 

o 2.5 5.0 7.5 10 

I 

E' 
III 0.4 

~ 
~ 0.3 

~ 
50.2 
o 
.J w 
~ 0.1 
.J 

:.. 
'.:..0 
~ 

TA -25'C,/ 
Vee - 5•OV ' 

/ 
"' V 
V 

',' 

° 5 10 16 20, 

W 
::! 
j: 1.2 

1,., 
o 
~ 
::; 1.0 
« 
::Ii 
a:, 
~ 0.9 

~ .0.8 

j 

, VOLTAGE 

TA - 25'C I-

" ~ 
~ r--

4.5 4.75 5.0 5.25 5.5 
10H' "H" LEVEL OUTPUT CURRENT (mA) loc. "L" LEVEL OUTPUT CURRENT (mA) Vee,SUPPLY VOLTAGE (V) 
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Fig. 9 ACCESS TIME v;. AMBIENT 
TEMPERATURE 

L 
VCC "4.5V 

V V 
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° 25 50 15 100 
TA, AMBIENT TEMPERATURE ('C) 

w 

Fig. to'ACCESS TIME'vl. LOAD 
, CAPACITANCE 

~ 1.4 _ TA' ~ 25' C -f.;,-'--l-----o..J-4 
m Vee- 4•5V /, 

~1~2 H--'-t-'--t;.;c:/".-'·+;-':"" +-1 
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PACKAGE DIMENSIONS 
. CERAMIC DIP (Suffix: ·Z) 

MB81C69A-25 Im~lllll~millmlm~II!limlllll 
MB81C69A-30 FUJITSU 
MB81C69A-35 IlilmIMmilmllm~~~~I!li 

2O·LEAD CERAMIC (CERDIP) DUAL IN·LlNE PACKAGE 
(CASE No.: DIP·2OC·C03) 

1------- .950~:~~~ -------i 

;050(1.27)MAX 
(24.13~~:~~) 

.100±.010 
(2.54±O.25) 

@FUJITSU LIMITED 1986 D20006S·4C 

.300(7.62)TYP 

Dimensions in 
inches (millimeter.) 
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PACKAGE DIMENSIONS 
PLASTIC DIP(Suffix: .PI 

.20·LEAD PLASTIC. DU.AL IN·LlNE PACKAGE 
(CASE No.: .DIP~20P-M011 

INDEX-1 I n _260±.010 
/ (6.60±0.25) 

(EJECTOR MARK) -.l 
1----'-'-......,.:--.970~:~~~(24.64~g)!)-----· -1.1 

.100(2.541 
TYP 

·©FUJIT$U L:IMITED 1986 D20005S-2C 

5-36 

.034~~12 

(0.86~~·30) 

.020(0.51) 
MIN 

.172(4.36)MAX 

.118(3.0)MIN 

.300±.010 
(7.62±0.25) 

Dimensions In 
inches (millimeters) 



PACKAGE DIMENSIONS 
CERAMIC LCC (Suffix: -TV) 

AqA7 VCCAa 

t.~·CtgJ1!J 

As ~J ~-~ Ae 

"" ~J ~'! A10 

A3 ~1 TOP View ~6 An 

A, ~~ ~~ I/O, 

A, 7: t~ I~ 
Ao !1 ~_ 1/03 

filioT,-1I121 

ali f W!I/04 
GNO 

MB81C69A-25 
MB81C69A-30 
MB81C69A-35 

CERAMIC PACKAGE 
(LCC-20C-F01) 

Imi~llllm~~mllll~lllllllli~~~lm~ 
FUJITSU 

mm~mlm~llllmll!m~~~i~~~~! 

2O-PAD CERAMIC (FRIT SEAL) LEADLESS CHIP CARRIER 
(CASE No_: LCC-20C-F01) 

.285~:~~~ .045(1.14)TVP (1.27'0.15) 
065(165)TVP .150(3.81) 

.050 •. 008 
(1.27'0.15) 

.045(1.14) 
TYP . . TYP 

.100(2.54)MAX 

• Shape of PIN NO.1 INDEX: Subject to change without notice. 

IE) FUJITSU LIMITED 19B7 C20003S-1C 

The Information contained in this document does not convey anv 
license under copyrights, patent rights, software rights or trademarks 

claimed by Fujitsu. Circuit diagrams utilizing Fujitsu productS are 

included as a means of illustrating typical applications. Complete 

information sufficient for construction purposes is not necessarily 

Dimension in 
inches (inillimeters) 

given. The information contained in this document has been carefully

chacked and is believed to be reliable. However, Fujitsu assumes no 

responsibility for inaccuracies. Fujitsu reserves the right to change 

products or specifications without notice. 
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65,536 WORDS X 1 BIT HIGH SPEED 
CMOS STATIC RANDOM ACCESS MEMORY 

The Fujitsu MB 81 C71 is 65,536 words x 1 bit static random access memory 
fabricated with a CMOS technology. 
It uses fully static circuitry throughout and therefore requires no clocks or 
refreshing to operate. 
The MB 81 C71 is designed for memory applications where high performance, 
low cost, large bit storage and simple interfacing are required. 
MB 81C71 is compatible with TTL logic families in all respects; input, output 
and a single +5 V supply. 

• Organization: 65,536 words x 1 bit 

• Static operation: No clocks or refresh required 

• Fast access time: 45 ns max. (MB 8'1 C7145) 

55 ns max. (MB 81C71-55) 

• Single +5 V supply ±10% tolerance 

• Separate data input and output 

• TTL compatible inputs and output 

• Three-state output with OR-tie capability 

• Chip select for simplified memory expansion, automatic power down 

• All inputs and output have protection against static charge 

• Standard 300mil width 22-pin Dual In-Line package (Suffix:C) (Suffix:P) 

• Standard 22-pad LCC (Suffix:CV) 

ABSOLUTE MAXIMUM RATINGS (See NOTE) 

Rating Symbol Value Unit 

Supply Voltage Vee -0.5 to +7 V 

Input Voltage on any pin 
V 1N -3.5 to +7 V with respect to GND 

Output Voltage on any 
VOUT -0.5 to +7 V pin with respect to GND 

Output Current lOUT ±50 mA 

Power Dissipation Po 1.0 W 

Temperature under Bias TB1AS -10 to +85 °c 

Storage Tem- Ceramic -65 to +150 
°c TSTG perature 

Plastic -45 to +125 

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMAM 
RATINGS are exceeded. Functional operation should be restricted to 
th'e conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 

MB 81C71-45 
MB 81C71-55 

August 1986 
Edition 2.0 

CERAMIC PACKAGE 
DIP-22C-A02 

CERAMIC PACKAGE 
LCC-22C-AOl 

PLASTIC PACKAGE 
DIP-22P-M04 

PIN ASSIGNMENT 

TOP 
VIEW 

fi'OT11T'-2Y31 
WE CSDIN 

ONO 

This device contains circuitry to protect the 
inputs against damage due to ·high static volt
ages or electric fields. Ho",!,ever, i~ is advised 
that. normal .precautions be :taken too avoid 
application of any voltage higher than maxi
mum rated voltages tb this"· high impedance 
circuit. 
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FUJITSU MB 81(71-45 
111111100111111111111111111111111111111111111111 MB 81C71-55 

Fig. 1 - MB 81C71 BLOCK DIAGRAM 

Ao 

A, 

A2 

A3 ~ ROW 

,--------D~===I SELECT • AS 

CELL 
ARRAY 

256 ROWS 
256 COLUMNS 

A6 

A7 

As 

DIN COLUMN I/O CIRCUITS 

INPUT 
DATA COLUMN SELECT 
CONT. 

WE 

CS 

TRUTH TABLE 

CS WE MODE OUTPUT 

H X NOT SELECTED HIGH·Z 

L L WRITE HIGH·Z 

L H READ DOUT 

CAPACITANCE (TA = 25°C, f = 1 MHz) 

Parameter Symbol Typ 

Input Capacitance (V IN = OV) C IN 

CS Capacitance (Ves "' OV) Ces 

Output Capacitance (VOUT = OV) COUT 

5·40 

--Vee 

~GND 

I---DOUT 

POWER 

STANDBY 

ACTIVE 

ACTIVE 

Max Unit 

5 pF 

8 pF 

8 pF 



RECOMMENDED OPERATING CONDITIONS 
(Referenced to GND) 

Parameter Symbol Min Typ 

Supply Voltage Vee 4.5 5.0 

Input Low Voltage V 1L -0.5" 

Input High Voltage V 1H 2.2 

Ambient Temperature TA 0 

• -3.0V Min. for pulse width less than'20ns. (V 1L Min = -0.5V at DC Level) 

DC CHARACTERISTICS 
(Recommended operating conditions unless otherwise noted.) 

Parameter Test Condition Symbol Min 

Input Leakage Current 
V 1N = OV to Vee 

ILl -10 
Vee = Max. 

CS=V1H • 
Output Leakage Current VOUT = OV to 4.5V I LO -50 

Vee = Max. 

Operating Supply Current 
CS = V 1L • Vee = Max. 

lee lOUT = 0 mA Cycle = Min. 

Vee = Min. to Max. 

Standby Current 
CS = Vee -O.2V 

ISB! V 1N ~O.2Vor 
V 1N ~Vee -O.2V 

Standby Current 
Vee = Min. to Max. 

ISB2 CS = V 1H 

Output Low Voltage IOL=16mA VOL 

Output High Voltage IOH = -4 mA VOH 2.4 

Vee = OV to Vee Min. 
Peak Power on Cu rrent CS = Lower of Vee or Ipo 

V 1H Min. 

MB 81C71-45 
MB 81C71-55 

Max 

5.5 

0.8 

6.0 

70 

Typ Max 

0.D1 10 

0.1 50 

50 80 

2 15 

12 25 

0.45 

30 

11111111111111111111111111~11~lmll~llmll 
FUJITSU 

1IIImWlilllilimiiOOlllWlillililmii 

Unit 

V 

V 

V 

·C 

Unit 

jJ.A 

jJ.A 

mA 

mA 

mA 

V 

V 

mA 
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FUJITSU MB 81C71-45 
1111111111111111111111111111111111111111111111111111 MB 81C71-55 

AC TEST CONDITIONS 

Input Pulse Levels: 
Input Pulse Rise And Fall Times: 

0.6 V to 2.4 V 
5 ns 

Timing Measurement Reference Levels: Input: 1.5 V 
Output: 1.5 V 

OUTPUT LOAD: 

Load I 
2V 

100 0> 

Fig. 2 

30 pF I (Including Scope and 
-::- Jig Capacitance) 

AC CHARACTERISTICS 
(Recommended operating conditions IInless otherwise noted.) 
READ CYCLE " 

Load n 
2V 

1;0°"' 5 pF " I (Including Scope 
-=- and Jig Capacitance) 

(For t Hz , tLZ, twz and tow) 

MB 81C71-45 MB81C71·55 
Parameter Symbol Unit 

Min Max Min Max 

Read Cycle Time' 2 t RC 45 55 

Address Access Time'3 tAA 45 55 

Chip Select Access Time '4'5 tACS 45 55 

Output Hold from Address Change tOH 5 5 

Chip Selection to Output in Low-Z'6'7 tLZ 5 5 

Chip Deselection to Output in High-Z '6'7 tHZ 0 25 0 30 

Chip Selection to Power Up Time tpu 0 0 

Chip Deselection to Power Down Time tpD 35 40 

Note: *1 WE is high for Read cycle. 
*2 All Read cycles are determined from the last address transition to the first address transition of next cycle. 
*3 Device is continuously selected, CS = V1L . 

5-42 

*4 Address valid prior to or coincident with CS transition low. 
*5 Chip deselection for a finite time is less than tRc prior to selection. 
*6 Transition is measured at the point of ±500mV from steady state voltage. 
*7 This parameter is measured with specified loading Load II in Fig. 2. 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 



READ CYCLE TIMING DIAGRAMo,o2 

READ CYCLE: ADDRESS CONTROLLED*3 

ADDRESS 

MB 81C71-45 
MB 81C71-55 

DATA OUT 
PREVIOUS DATA 

VALID DATA VALID 

READ CYCLE: CS CONTROLLED*4*s 

~--------------tRC--------------~ 

f--------tACS-----l 

DATA QUT ___ t-'H""I.,;;G;.;,H-.,;;Z,--_o( HIGH-Z 

IcC 

ISB 

----- ~3+-r50-% -----tPD-l-r+5'---O% _ 

~ Undefined • Don't ear •. 

Note: *1 WE is high for Read cycle_ 
*2 All Read cycles are determined from the last address transition to the first address transition of next cycle_ 
*3 Device is continuously selected, CS = V1L -

*4 Address valid prior to or coincident with CS transition low_ 
*5 Chip deselection for a finite time is less than tRC prior to selection_ 
*6 Transition is measured at the point of ±500mV from steady state voltage_ 
*7 This para mater is measured with specified loading Load II in Fig_ 2_ 

1111111111111111111111111111111111111111111111111 

FUJITSU 
1111111111111111111111111111111111111111111111111 
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WRITE CYCLE'1'2 

MB 81C71·45 MB81C71·55 
Parameter Symbol 

Min Max 

Write Cycle Time '3 twc 45 

Chip Selection to End of Write tcw 40 

Address VaHd to End of Write tAW 40 

Address Setup Time t As1 5 

Address Setup Time t AS2 0 

Write Pulse Width twp 30 

Data Valid to End of. Write tow 25 

Write Recovery Time tWR 5 

Data Hold Time tOH 0 

Write Enable to Output in High·Z '4'5 twz 0 25 

Output Active from End of Write'4'5 tow 0 

WRITE CYCLE TIMING DIAGRAM'1'2 

WRITE CYCLE: WE CONTROLLED*3 

ADDRESS 

DATA,IN 

Min 

55 

50 

50 

5 

0 

35 

30 

5 

0 

0 

0 

• Don't ears 

Note: ~1 CS or WE must be bigh during address transitions. 
*2 If CS goes high simultaneously with WE high, the output remains in high impedance state. 

Max 

30 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

*3 All Write cycles are determined from the last address transition to the first address transition of next cycle. 
*4" Transition is measured at the point of ±500mV from steady state voltage. 

5-44 
*5 This parameter is measured with specified loading II in Fig. 2. 



MB 81C71-45 
MB 81C71-55 

WRITE CYCLE TIIIiIING DIAGRAMo,o2 

WRITE CYCLE: CS CONTROLLEO*3 

ADDRESS 

DATA IN 

DATA OUT·-_-< 

~ Undefined • Don't Care 

Note: *, CS or WE must be high during address transitions. 
*2 If CS goes high simultaneously with WE high, the output remains in high impedance state. 

1IIIIIIIIIIIIIIIIIIIIIIIIImilmilmlllllllili 
FUJITSU· 

Illmlllllllmlllllllmllmlll~llllllmll~ 

*3 All Write cycles are determined from the last address transition to the first address transition of next cycle. 
*4 Transition is measured at the point of ±500mV from steady state voltage. 
*5 This parameter is measured with specified loading II in Fig. 2. 
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~IIIIIIIIIIIIIIIIIIIIIII~IIIIIIIIII~IIIIIIIIII MB 81C71-55· 

PACKAGE DIMENSIONS 
(Suffix: -C) 

22·LEAD CERAMIC (METAL SEAL) DUAL IN·LINE PACKAGE 
(CASE No.: DIP·22C·A02) 

R.050(1.27)/ 

, . [ ) 
REF C= 

1.068127.12) 
1.090(27.69) 

.090(2~291 

.110(2.79) 

1.000(25.40IREF 

11)1886 FUJITSU LIMITED D22013S-.1C 

j. 
~'$'=' ct to 9° 

I 
.285(7.24) 

,.r".-.e===.j'371 

.310(7.87) ~.75) 

"",",,====:::::?l J 

.0200.51) 

.050(1.27) 

.008(0.20) f 

.014(0.36) 

.200(5.08)MAX 

.120(3.05) 

.150(3.81) 

Dimensions in 
inch •• (millimeters) 



PACKAGE DIMENSIONS 
(Suffix: -CV) 

MB 81C71-45 
MB 81C71-55 

22-PAD CERAMIC (METAL SEAL) LEADLESS CHIP CARRIER 
. (CASE No_: LCC-22C-A01) 

PIN No 1 INDEX 

/ 
0 

.485(12. 

.505(12. 

.280(7.11) 

.295(7.49) 

32) 
83) 

© 1985 FUJITSU L.IMITED C22002S-1C 

~ MAX 

.195(4.95)TYP 

.050(1.27) 
TYP 

.045(1.14) 
TYP 

Dimensions in 
inches (millimeters) 

1IIIIIIIIIIIIIIIIIIIIIIIIIIIIIImmillmlllilim 
FUJITSU 

1llllllllllmllm~mllllllllllllllmllllllmll 
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PU.J'ITsU MI I1C71-45, 
1IIIillll~~lmIMliIIM MI 81C71-55> 

PACKAGE DIMENSIONS 
(Suffix: -PI 

22-LEADSPLASTIC DUAl. liIi-LIIIIE PACKAGE 
(CASE No.: DIP:22P-M041 

INDEX-I 

1.052(26.73) 
1.077(27.38) 

.100(2.54) 
TYP 

©1986 FUJITSU LIMITED D22DDBS·2C 
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.034(0.86) 

.054(1.36) 

.008(0.20) 

.012(0.30) 

. CL].183(4.66)MAX 

~.118(3.0)MIN 
.015(0.38l .020(0.51)MIN 
.021(0.54) 

.290(7.37) 

.310(7.81) 

Dimensions .in 
inches (millimeters) 

Circuit diagrams utilizing Fujitsu products are _ included as .a 
means of illustrating typical semiconductor applications; con· 
sequently, complete information sufficient for construction pur· 
poses is not necessarily given. The information has been carefully 
checked and is beli_eved to be entirely reliable. However, no 
responsibility is assumed for inaccuracies. Furthermore, such in· 
-formation does not convey to the purchaser of the semiconductor 
devices described herein any license under the patent rights of 
Fujitsu Limited or others. Fujitsu Limited reserves the right to 
change device specificQtions. 



65,536 WORDS X 1 BIT HIGH SPEED 
CMOS STATIC RANDOM ACCESS MEMORY 

The Fujitsu MB B1C71A is 65,536 words x 1 bit static random access memory 
fabricated with a CMOS technology. 
It uses fully static circuitry throughout and therefore requires no clocks or 
refreshing to operate. 
The MB 81C71A is designed for memory applications where high performance, 
low cost, large bit storage and simple interfacing are required. 
MB 81C71A is compatible with TTL logic families in all respects; input, output 
and a single +5 V supply. 

• Organization: 65,536 words x 1 bit 

• Static operation: No clocks or refresh required 

• Fast access time: tAA = tACS = 25 ns (MB 81C71A-25) 
tAA = t ACS = 35 ns (MB 81C71A-35) 

• Single +5 V supply *10% tolerance 

• Separate data input and output 

• TTL compatible inputs and output 

• Three-state output with OR-tie capability 

• Chip select for simplified memory expansion, automatic power down 

• All inputs and output have protection against static charge 

• Standard 22-pin DIP (300'mil) (Suffix: P) 

• Standard 22-pad LCC (Suffix: CV) 
• Standard 24-pin SOJ (300 mil) : (Suffix: PJ) 

ABSOLUTE MAXIMUM RATINGS (See NOTE) 

Rating Symbol Value Unit 

Supply Voltage Vee -0.5 to +7 V 

Input Voltage on any pin V1N -3.5 to +7 V with respect to GND 

Output Voltage on any pin 
VOUT -0.5 to +7 V with respect to G ND 

Output Current lOUT ±50 mA 

Power Dissipation Po 1.0 W 

Temperature Under Bias TB1As -10to +85 DC 

Storage 
Ceramic -65 to +150 

TSTG DC 
Temperature Plastic -45 to +125 

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
·RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
perio.ds may affect device reliability. 

MB81C71A-25 . 
MB81C71A-35 

February 1988 
Edition 2.0 

PLASTIC PACKAGE 
DIP-22P-M04 

PLASTIC PACKAGE 
LCC-24P-MOl 

PIN ASSIGNMENT 

A, Vee 
Aa As 
A, A, 
A, A, 

A, A, 

A" NC 

NC A" 
AU Au 

A" A" 
DOUT As 

WE O'N 
GNO CS 

This device contains circuitry to protect the 
inputs against damage due to high static volt· 
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi
mum rated voltages to this high impedance 
circuit. 
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Fig. 1- MB 81C71A BLOCK DIAGRAM 

AO~-----C~===I 

• 

A9~--~--~~========~ ROW 
SELECT • 

A13-~--~======I 

CELL 
ARRAY 

12B ROWS 
512 COLUMNS 

• 
COLUMN I/O CIRCUITS 

INPUT 
DATA 
CaNT. 

COLUMN SELECT 

TRUTH TABLE 
CS WE MODE OUTPUT 

H X NOT SELECTED HIGH-Z 

L I- WRITE HIGH-Z 

L H READ DOUT 

CAPACITANCE(TA =25°C,f o 1 MHzl . 

Value 
Parameter Symbol 

Typ 

In'putGapacit~nt:e (V1N = 0 V) . I CIN 

CSCapacitBnce(V1lll=OV) . ,Ccs .. :, 

. OutputCapaeitance(VOliT = OV) . COUT 
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-Vee 

---'---GND 

t----DOUT 

POWER 

STANDBY 

ACTIVE 

ACTIVE 

Unit 
Max 

7 pF 

.} pF 

1 " . pF 



RECOMMENDED OPERATING CONDITIONS 
(Referenced to GND) 

Value 
Parameter Symbol 

Min Typ 

Supply Voltage Vee 4.5 5.0 

Input Low Voltage VIL -2.0* 

Input High Voltage VIH 2.2 

Ambient Temperature TA 0 

* -2.0 V Min, for pulse width less than 20 ns. (VIL Min = -0.5 V at DC Level) 

DC CHARACTERISTICS 
(Recommended operating conditions unless otherwise noted.) 

Parameter Test Condition Symbol 
Min 

Input Leakage Current 
VIN = 0 V to Vee 

ILl -10 
Vee = Max. 

CS= VIH , 
Output Leakage Current VOUT - 0 V to 4.5 V 

' LO 
-10 

Vee = Max .. 

CS = VIL, Vee = Max. 
Operating Supply Current DOUT = Open, Icc 

Cycle = Min. 

Vee = Min. to Max. 

Standby Current 
CS~ Vee -0.2 V 

1581 VIN ~0.2·Vor 
VIN ~ Vee -0.2 V 

Standby Current 
Vee = Min. to Max. 

1582 CS= VIH 

Output Low Voltage IOL = 16mA VOL 

Output High Voltage IOH = -4 mA VOH 2.4 

Vee = 0 V to Vee Min. 
Peak Power on Current CS = Lower of Vee or Ipo 

VIH Min. 

1IIIIIIIImmllllllllllllillmlllllllllillmmi 

M881C71A-25 FUJITSU 
MI81C7l A-35 1111111~m~mlllmlllllllrnllllmIIOO~I!1 

Unit 
Max 

5.5 V 

0.8 V 

6.0 V 

70 °c 

Value 
Unit 

Typ Max 

10 JJ.A 

10 JJ.A 

80 mA 

10 mA 

20 mA 

0.45 V 

V 

30 mA 
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Fig. 2 - AC TEST CONDITIONS 

• Input Pulse Levels: 
• Input Pulse Rise And Fall Times: 
• Timing Measurement Reference levels: 

• Output Load: 

5.0V 

0.6 V to 2.4 V 
5 ns 
Input :1.5 V 
Output: 1.5 V 

Load I: CL = 30 pF OOUT----~~----~ 

(Including Scope and I 1 CL 

Load n: CL = 5 pF for tLZ. tHZ. tow and twz 

Jig Capacitance' 
~255n 

AC CHARACTERIST!CS 
(Recommended operating eonditionsunless otherwise noted.) 
READ CYCLE" , 

MB 81C71A·25 MB 81C71A-35 
Parameter Symbol 

Min Max Min Max 

Read Cycle Time *2 tRC 25 35 

Address Access Time *3 tAA 25 35 
.' 

Chip Select Access Time*4*5 tACS .25 35 

Output Hold from Address Change tOH 5 5 

Chip Selection to Output in LOW_Z*6'7 tLZ 5 5 

Chip Deselectionto Output in High·Z*6*7 tHZ 0 10 0 i5 

Chip Selection'to'Power UpTime tpu 0 0 

Chip Desel!=tion to Power Down time. tpo ,.20 3() 

Note: * 1· WE is high for Read cycle. 

,. 

'*2 All Read cycl~s are determined from ~he last address transition to the first address transition of next cycle. 
*3 Device is continuously selected. CS '" V IL. .. ..' 

5-52' 

'''4 AddresS valid prior to or coincident with es transition low. 
*5 Chip deselection for a finite time is less than tRC prior to selection. 
*6 Transition is measured at the point of ±500mV from steady state voltage. 
*7 This parameter is measured with ~pecified loading Load IT in Fig. 2. 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
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READ CYCLE TIMING DIAGRAM"'2 

READ CYCLE: ADDRESS CONTROLLED'3 

ADDRESS 

DATA OUT 
PREVIOUS DATA 

VALID 

READ CYCLE: CS CONTROLLED'4's 

DATA VALID 

~--------------tRC------------~~ 

1-----tACS-------~ 

DATA OUT ___ ~H.;.:I.;;:G.:.:H..:-Z;....-_( 

ICC 

ISB 

~Undefinad • Don't ear. 

Note: * 1 WE is high for Read cycle. 

HIGH-Z 

*2 All Read cycles are determined from the last address transition to the first address transition of next cycle. 
*3 Device is continuously selected, CS = V IL' 

* 4 Address valid prior to or coincident with CS transition low. 
*5 Ch ip deselection for a finite time is less than tRc prior to selection. 
*6 Transition is measured at the point of ±500mV from steady state voltage. 
*7 This parameter is measured with specified loading Load IT in Fig. 2. 
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MB B1C71A-25 
Parameter Symbol 

Min. Max 

Write Cycle Time*3 twc 25 . '. 

Ch ip Selection to End of Write tew 20 

Address Valid to End of Write tAW 20 

Address Setup Time tAS1 0 

Address Setup Time tASZ 0 

Write Pulse Width twp 20 

Data Valid to End of Write tow 15 

Write Recovery Time ~WR 2 

Data Hold TIme tOH 2 
... , .. 

Write Enable to Output in Hig,_Z*4*5 twz 0 10 

Output Active from End of Write *4*6 tow 0 

WRITE CYCLE TIMING DIAGRAM"1"Z 

WRITE CYCLE: WE CONTROLLED 

ADDRESS 

DATA'IN 

DATA OUT 

~. Undefin~ . 

Note: *1 CSor WE must be high during address transitions. 

MB 81C71A-35 

Min Max 

35 

30 

30 

0 

0 

30 

20 

2 

2 

0 15 

0 .. 

*2 If CS goes high simultaneously with.WE high, the'output remains in hlgh impedance state. 
*3 All Write cycles are determined from the last address transition to·the first address transition of next cyclS. 
*4 Transition is measured at the point of :!=500mV·from steady state voltage" ' 
*5 This parameter is measured with specified Load n in Fig. 2. 
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Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
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WRITE CYCLE TIMING DIAGRAMo,02 

WR ITE CYCLE: CS CONTROLLED °3 

ADDRESS 

DATA IN 

DATA OUT---o( 
HIGH·Z 

I8:ZI Undefined o Don'tCara 

Note: * 1 CS or WE must be high during address transitions. 
*2 If CS goes high simultaneollsly with WE high, the output remains in high impedance state. 
*3 All Write cycles are determined from the last address transition to the first address transition of next cycle. 
*4 Transition is measured at the point of t500mV from steady state voltage. 
*5 This parameter is measured with specified Load n in Fig. 2. 
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TYPICAL CHARACTERISTICS CURVES 

'" z 
j::: 
«f-
ffiz o..w 
Oa: 
Oa: 
w:l 
NO 
:J~ 
«0.. 
::'0.. 
a::l 
oen 
z 

<3 
2 

)-
III 
0 
z 
« 
Inf-
Oz WW 
Na: 
-a: 
::!:l 
'<0 ::.)-
a:..J 
00.. zo.. .:l 
"'en 
'" .!!' 

m 
.!!' 
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Fig.3'-OPERATING SUPPLY CURRENT 
VS. SUPPLY VOLTAGE 

TA = 25°C 

1.2 
Cycle min. 

1.1 / 

1.0 V 
/ 

0.9 

V 
0.8 

4.5 5.0 5.5 
Vee, SUPPLY VOLTAGE (VI 

Fig. 5 - STANDBY SUPPLY CURRENT 
VS. SUPPLY VOLTAGE 

TA = 25°C 
IS81 

1.2 

1.1 
~S82 

V 
•• V 

0.9 

0.8 

V 
kf 

4.5 5.0 5.5 
Vee. SUPPLY VOLTAGE (V) 

Fig. 4 - OPERATING SUPPLY CURRENT 
vs. AMBIENT TEMPERATURE 

~ 1.2 

j::: 

;i f- 1.1 
wz o..W 
Oa: 
o a: 1.0 
W:l 
NO 
:::i~ 
~ g; 0.9 

a::l 
~ en 0.8 

<3 
u 

Vee = 5.5V 
Cycle min. 

-r--

o 25 50 75 100 
TA , AMBIENT TEMPERATURE (oC) 

Fig. 6 - STANDBY SUPPLY CURRENT 
VS. AMBIENT TEMPERATURE 

Vee = 5.5V 

.. ~ iS82 - c----
I~ ~ 

1581 

J 

o 25 50 75 100 
TA • AMBIENT TEMPERATURE (oC) 

Fig. 7 - OPERATING SUPPLY CURRENT 
VS. FREQUENCY 

TA = 25°C 

t!l 1.8 z 
j::: 

t---
Vee = 5.5V 
V1N = V1HiVIL 

«f-
ffiz 1.4 
o..W 
oa: 
Oa: 1.0 w:l 
NO 
:J~ 0.6 «0.. 
::'0.. 
a::l 

/ -r-
oen 

0.2 z 
<3 

2 
5 10 50100 

f. FREQUENCY (MHz) 



TYPICAL CHARACTERISTICS CURVES (Cont'd) 
Fig. 8 - "H" LEVEL OUTPUT VOLTAGE 

vs. "H" LEVEL OUTPUT CURRENT 

TA = 26°C 

4.0 Vce = 5.0V 

,~ 
....... 

t"-.... 
....... 

o 2.6 5.0 7.5 10 

IOH. "H" LEVEL OUTPUT CURRENT (mA) 

Fig. 10 - ACCESS TIME vs. SUPPLY 
VOLTAGE 

1.2 

C 1.1 
W 
N 
:::;w 
~ ~ 1.0 

~ ~ 0.9 

rltl 
;5- < 0.8 

j 

TA = 25°C 

f"".. .......... 
........... 

r---.... 

4.5 5.0 5.5 

Vee. SUPPLY VOLTAGE (V) 

Fig. 9 - "L" LEVEL OUTPUT VOLTAGE 
vs. "L" LEVEL OUTPUT CURRENT 

0.4 

.~ 0.3 
1= 
:l_ 
o ~ O. 
.J w 
wt!l 
~ ~ O. 

2 

1 
.J.J 
: 0 
;'> 0 
..:. 
~ 

TA = 25°C 
Vee = 5.0V 

./ 
V 

./ 
'/ 

o 5 10 15 20 

IOL. "L" LEVEL OUTPUT CURRENT (mA) 

0 
w 
N 
:::;w 
<~ 
~-a: I-
0", 
Z'" .w 
t'jtl 
;5-< 
.( 

;5-

Fig. 11 - ACCESS TIME vs. AMBIENT 
TEMPEFIATURE 

Vee =4.5V 

1.2 

1.1 

1.0 

0.9 

/ 

/" 
V 

/ 
0.8 

o 25 50 75 100 

TA • AMBIENT TEMPERATURE (oC) 

Fig. 12 - ACCESS TIME VI. LOAD 
CAPACITANCE 

1. 

C 1. 
W 
N 
:::;w 
~! 1. 
a: I-

~:ll O. 
.W 
t'jtl 
;5-< O. 

j 

2 

1 

0 

9 

8 

TA = 25°C 
Vee =4.5V 

l,.....---

.... V I--"" 

o 50 100 150 200 

CL. LOAD CAPACITANCE (pF) 
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PACKAGE DIMENSIONS 
(Suffi~: ·PI 

INDEX·I 

INDEX-2 

22·LEADS PLASTIC DUAL IN.LIN{PACKAGE' 
(CASE No.: DIP.22P-M04) 

~ n .2S0±.OIO 
~ (S.S±O.25) 

(EJECTOFI MARK) ~ 

I.070~:~~: 

©FUJITSU L.IMITED 1986 D22008S~3C 

.300±.OIO 
(7.S2±O.25) 

Oi'mensions fn . 
inches (millimetm) 



Imoomm~m~~~~m~~~~~~~~m 
MB81C71A-25 FUJITSU 
MB81C71 A-35 1IIIIIIIIIIImllllmlmlm~IIIIIIIII~~llmll 

PACKAGE DIMENSIONS 
(Suffix: ·PJ) 

24·LEAD PLASTIC SOJ PACKAGE 
(CASE No.: LCC·24P·M01) 

............................ ...,,.., ............. 

I 
.300(7.62) 

J 
~ e 

~TI 005 
0.13) 

.273±.020 
(6.93±0.51) 

__ r~~~~~~~~~ 
.050±.005 

(1.27±0.13) 

~~ 
I - .025(0.64) 

.09112.31) 
MIN 

.550(13.97)REF NOM .144(3.66) 
MAX 

~.15.62) 90. 32(0.SI)MAX b ",_'A 

~ .102(2.60) 
: I NOM 
• I 

I: . 
'--'\ . ~ I .017±.004 

A • 1O.43±0.10) Dimensions in 
inches (millimeters) 

© FUJITSU LIMITED 1987 C24051S·1C 
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MBB1C71A-25 
MBB1C71A-35 

PACKAGE DIMENSIONS 
(Suffix: -CV) 

CERAMIC PACKAGE 
LCC-22C-A01 

22-PAD CERAMIC (METAL SEAL) LEADLESS CHIP CARRIER 
(CASE No.: LCC-22C·A01) 

·PIN NO.1 INDEX 

n 
.495±.OlO 

(12.57:00.25) 

.195(4.95ITVP 

'2,1122'21' 
1,.-1 t--"'_.:J 

L_J 

TOP 
VIEW 

WE I CSDIN 
GNO 

·Shereot PIN NO.1 INDEX, Subject to chang&d without notice. 

(l FUJITSU LIMITED 1987 C22002S-2C DimenSi(lnsin 
inches/millimeters) 

The information contained in this document does not convey any 

license under copyrights, patent rights. software rights or trademarks 

claimed by Fujitsu. Circuit diagrams utilizing Fujitsu products are 

included as a means of illustrating typical applications. Complete 

information sufficient for construction purposes is not necessarily 
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given. The information contained in this document has been carefully. 

checked and is believed to be reliable. However, Fujitsu assumes no 

responsibility for inaccuracies. Fujitsu reserves the right to change 

products or specifications without' notice. 



16K x 4 BIT (65,536-BIT) HIGH SPEED STATIC RANDOM 
ACCESS MEMORY WITH AUTOMATIC POWER DOWN 

The Fujitsu MB 81C74 is a 16,384-words by 4·bits static random access 
memory fabricated with a CMOS silicongate process. The memory utilizes 
asynchronous circuitry and may be maintained in any state for an indefinite 
period of time. All pins are TTL compatible, and a single 5 volts power supply 
is required. 

The MB 81C74 is ideally suited for use in microprocessor systems and other 
applications where fast access time and ease of use are required. All devices 
offer the advantages of low power dissipation, low cost and high performance. 

• Organization: 16,384 words x 4 bits 

• Fast access time: tAA = tACS = 25 ns max. (MB 81C74·25) 
tAA = tACS = 35 ns max. (MB 81C74·35) 

• Completely static operation: No clock required 

• TTL compatible inputs/outputs 

• Three-state output 

• Common data input/output 

• Single +5V power supply ±10% tolerance 

• Low power standby: 440 mW max, (Active) 
55 mW max. (Standby, CMOS level) 

110 mW max. (Standby. TTLIevel) 

• Standard 22·pin DIP (300 mil): Suffix: P 

• Standard' 22·pad LCC : Suffix: CV 

ABSOLUTE MAXIMUM RATINGS (see NOTE) 

Rating Symbol Value Unit 

Supply Voltage Vee -0.5 to +7.0 V 

Input Voltage VIN -3.5 to +7.0 V 

Output Voltage VOUT -'0.5 to +7.0 V 

Output Current lOUT ±20 mA 

Power Dissipation Po 1.0 W 

Temperature Under Bias TBIAS -10 to +85 ·C 

Storage Ceramic -65 to +150 
TSTG ·C 

Temperature Range 
Plastic -45 to +125 

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATI NGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 

MB81C74-25 
MB81C74-35 

December 1987 
Edition 2.0 

PLASTIC PACKAGE 
DIP-22P·M04 

CERAMIC PACKAGE 
LCC-22C·A01 

PIN ASSIGNMENT 

A, .. 
A, .. 
A, .. 
A, .. 
A" 

es 

f1oTiiTi2Tijl 
C! wel/01 

GND 

A. 

This device contains circuitry to protect the 
inputs against damage due to high static volt
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi
mum rated voltages to this high impedance 
circuit. 
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Fig. 1 ..;; MB il1C74 BLOCK DIAGRAM 

Ao ..,I! 

A, ---0 vee 

A2 
- 128x 128x4 

---OGND 
~ .. • MEMORY CELL 

A3 • ARRAY 
'. .J! 

ROW • 
A.4 .Jt SELECT -

A5 .Jt 
, ... 

A'3 ~ 
COLUMN 

I/O CIRCUITS 
I/O, 

r-'1 t= 

I/~ 
....... 

COLUMN 
~ 

INPUT· 
DATA SELECT 

I/~ 

1/04 

C! 

WE 

"- CONTROL 
.A 

~ 

~ ~"~~~ r 
~ 

" .A 

~ ~ ~ 

II11 

~ 
n. ..r-.. A6 A7 As Ag A'D A" A'2 

re= J~ 
~ 
Y POWER 

TRUTH TABLE 
DOWN 

CIRCUIT 
CS WE 
H X 
L L 
L H 

CAPACITANCE (TA = 2SOC, f -1 MHz) 

Parameter Symbol' 

·1/0' CapacitanqelV 110 =OV) CliO , 

Input Capacita~ce IV 11'1= OV) CIN 
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MODE 

NOT SELECTED 
WRITE 
READ 

Min 

<, 

I/O POWER 

HIGH-Z STANDBY 
DIN ACTIVE 

DOUT ACTIVE 

Typ Max 

7 

7 
", 

I--

Unit 

pF 

pF 
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RECOMMENDED OPERATING CONDITIONS 
(Referenced to GN D) 

Parameter Symbol Min 

Supply Voltage Vcc 4.5 

Input Low Voltage Vil -2.0'1 

Input High Voltage VIH 2.2 

Ambient Temperature TA 0 

*1 -2.0 V Min. for pulse width less than 20 ns,(Vll min. = -0.5 V at DC level) 

DC CHARACTERISTICS 
(Recommended operating conditions unless otherwise noted.) 

Parameter 

Standby Supply Current 

Active Supply Current 

Operating Supply Current 

Input Leakage Current 

Output Leakage Current 

Output High Voltage 

Output Low Voltage 

Note: All voltages are referenced to GND 

• Output Load 

Symbol Min Max 

ISBI 10 

ISB2 20 

ICCI 60 

Icc2 BO 

III -10 10 

I lllO -10 10 
" I 

VOH 2.4 

VOL 0.4 

Fig. 2 - AC TEST CONDITIONS 

• Input Pulse Levels: 

Typ Max Unit 

5.0 5.5 V 

O.B V 

6.0 V 

70 °c 

Unit Test C6nditions 

mA 
CS~Vcc-0.2V. VIN ;:;;0.2V 
or VIN ~ Vcc-0.2V , 

mA CS = VIH 

mA 
lOUT = 0 mAo CS = Vil 
VIN = Vil or VIH 

inA Cycle = Min .• lOUT = 0 mA 

p.A VIN = OV to Vcc 

p.A .' CS = V 1H • VI/O = OV to Vcc 

V IOH =-4 mA 

V IOl=BmA 

OV to3.0V 

• Input Pulse Rise & Fall Times: 5 ns (Transient between O.B V and 2.2 V) 
+5V 

? 

DOUT 0----,------1 
(110) 1 

CL' 

I 

RI 

R2 

• Timing Reference Levels: Input: 1.5 V 
Output: 1.5 V 

• Including Scope and Jig Capacitance 

RI R2 CL Parameters Measured 

Load I 4800 2550 30 pF except tClZ. tCHZ. tWlZ. and tWHZ 

Load" 4800 2550 5 pF 
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AC CHARACTERISTICS· 
(Recommended operating conditions unless otherwise noted.) 
READ CYCLE"' 

MB B1C74·25 MB 81C74-35 
Parameter Symbol 

Min Max Min Max 

Read Cycle Time iRe 25 35 

Address Access Time "2 tAA 25 35 

CSAccess Time"3 tAcS , 25 35 

Output Hold from Address Change tOH , 5 5 

Output Hold from CS tOHc 3 3 

Chip Selection to Output Low-Z"4"S tCLZ 5 5, .. 

Chip Deselection to Output High_Z"4"S tCHZ 10, 15 

Power Up from CS.< tpu 0 0 

Power Down from CS> tpD 20 30 
-

READ CYCLE TIMING DIAGRAM"l 

F!EAD CYCLE 1"2 _I----. -tRC~' t...... 
::"'-'-P-''';'E""v-,~--~-'s~'~D~A~T-A-t-A_v'''A-A~L~ID~~~-~-I-----D-A-'-A-·-V~ 

READ CYCLE:CS CONTROLLED"a 

r-------tRC---------I 

DATA VALID 
HIGH-Z 

DOUT 

SUPPLY 
CURRENT 

~':1----IC-C--...;.I...;. ...... , -, tP_D~ 
Undeflnod: a Don't Core: • 

Note: 
*1 "WE is high for Read cycle. 
*2 Device is continu09sly' ~Ilrected, CS ;, V IL' 
*3 Address.valid prior to· or Coincident with CS transition low. 
*4 Transition is measured at the point of ±500 mV from steady state voltage. 
~5 This parameter is specifie(i with Load n in Fig. 2. 
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Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 



WRITE CYCLE" 

Parameter Symbol 

Write Cycle Time '2 twc 

Address Valid to End of Write tAW 

Chip Select to End of Write tcw 

Data Valid to End of Write tow 

Data Hold Time tow 

Write Pulse Width twp 

Address Setup Time tAS 

Write Recovery Time tWR 

Output High-Z from WE'3'4 tWHZ 

Output Low-Z from WE'3'4 tWLZ 

WRITE CYCLE TIMING DIAGRAM 

WRITE CYCLE I: WE CONTROLLED"'2 

ADDRESS 

MB 81C74-25 

Min Max 

25 

20 

20 

13 

2 

20 

0 

2 

10 

0 10 

twc 

tcw 

MB81C74-25 
MB81C74-35 

MB 81C74-35 

Min Max 

35 

30 

30 

17 

2 

30 

0 

2 

15 

0 15 

tWR-

tAW 
-tAS twp 

tow tOH'--

HIGH-Z HIGH-Z 
DATA VALID 

I---twHZ !--tWLZ 

DOUT ~_--:':':'H'=GH_Z __ 1xmxx 
Undefined: a Don't Car.: 0 

Note: 
* 1 If CS goes high simultaneously with WE high, the output remains in high impedance state. 
*2 All write cycle are determined from last address transition to the first address transition of the next address. 
*3 Transition is measured at the point of ±500 mV from steady state voltage. 
'4 This parameter is specified with Load n in Fig. 2. 

~~!~~miillmllill~lllll.mll 
FUJITSU 
l~m~~mlllmlllllmli~mIIU 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
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m~MII •• ~I~MB81C7 4-35 

. WRITE CYCLE 1·1: CS CONTROLLED"'2 

ADDRESS 

HIGH-Z 

Note: 
* 1 If CS goes high simultaneously with WE high. the output remains in high impedance state. 
*2 All write cycle are determined from last address transition to the first address transition of the next address. 
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TYPICAL CHARACTERISTICS CURVES 
Fig. 3 - OPERATING SUPPLY CURRENT 
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Fig. 4 - OPERATING SUPPLY CURRENT 
VI. AMBIENT TEMPERATURE 
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Fig. 7 - OPERATING SUPPLY CURRENT 
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TYPICAL CHARACTERISTICS CURVES (Cont'd) 
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Fig. 8.- "H" LEVEL OUTPUT VOLTAGE 
vs. "H" LEVEL OUTPUT CURRENT 
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PACKAGE DIMENSIONS 
(Suffice: ·P) 

1111111111111111111111111111111111111111111111111111 

MB81C74-25 PUJITSU 
MB81C7 4-35 1111111111111111111111111111111111111111111111111111 

22·LEADS PLASTIC DUAL IN·L1NE PACKAGE 
(CASE No.: DIP-22P-M04) 

INDEX-l 

INDEX-2 

.100(2.54) I 
TYP 

© FUJITSU LIMITED 1986 D22008S·3C 

, 
n .260'.010 

/'-' (6.6'0.25) 

(EJECTOR MARK) ~ 

I 

~~===-1~15o MAX 

.010'.002 
(0.25'0.05) 

.300 •. 010 
(7.62'0.25) 

Dimensions in 
inches (millimeters) 
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MB81C;74.;.25 
MB81C74-35 

PACKAGE DIMENSIONS 
(Suffice: ·CV) 

6 

22·PAD CERAMIC (METAL SEAL) LEADLESS CHIP CARRIER 
(CASE No.: LCC-22C·A01) 

'PIN NO 1 INDEX R.012(0.30)TYP 

/ 

.495±. 
(12.51± 

010 
0.25) 

(4 PLCS) 

.085(2.1 

.2B5~:g~g .045(1.14) 
TYP 

.083(2.11) TYP 

MAX 

'Share of PIN NO.1 INDEX: Subject to changed without notice. 

e FUJITSU LIMITED 1987 C22002S·2C 

.3007.62) 
TYP 

.40610.29) 
TYP 

Dimensions in 
inches (millimeters) 

The information contained in this document does not ,convey any 

IIcanse undar copyrights, patant rights, software rights or trademarks 

claimed by Fujitsu. Circuit diagrams utilizing Fujitsu products ara 

included as a maans of illustrating typical applications. Completa 

Information sufficient for construction purposes is not necessarily 

givan. Tha information contained in this document has been carefully· 

checked and is believed to be reliable. However, Fujitsu assumes no 

responsibility for Inaccuracies. Fujitsu reserves the right to change 

products or specifications without notice. 
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16K x 4 BIT (65,536-BITl HIGH SPEED STATIC RANDOM 
ACCESS MEMORY WITH AUTOMATIC POWER DOWN 

The Fujitsu MB B1C75 is a 16,384-words by 4-bits static random access 
memory fabricated with a CMOS silicongate process. The memory utilizes 
-asynchronous circuitry and may be maintained in any state for an indefinite 
period of time. All pins are TTL compatible, and a single 5 volts power supply 
is required. 

The MB 81 C75 is ideally suited for use in microprocessor systems and other 
applications where fast access time and ease of use are required. All devices 
offer the advantages of low power dissipation, low cost and high performance. 

• Organization: 16,384 words x 4 bits 
Fast access time: tAA = tACS = 25 ns max. (MB 81C75·25) 

tOE = 10 ns max. 
tAA = tACS = 35 ns max. (MB 81C75·35) 
tOE = 15 ns max. 

• Completely static operation: No clock required 

• TTL compatible inputs/outputs 

• Three-state output 

• Common data input/output 

• Single +5 V power supply ±10% tolerance 

• Low power standby : 440 mW max. (Active) 
55 mW max. (Standby, CMOS level) 

110 mW max. (Standby, TTL level) 

• Standard 24-pin DIP (300 mil): Suffix: P 

• Standard 28-pad LCC : Suffi~: CV 

• Standard 24-pin SOJ (300 mil) : Suffix: PJ 
ABSOLUTE MAXIMUM RATINGS (See NOTE) 

Rating Symbol 

:;Upply Voltage Vee 

Input voltage VIN 

Output Voltage VOUT 

Output Cu rrent lOUT 

Power Dissipation Po 

Temperature Under Bias TBIAS 

Storage Ceramic 
Temperature TSTG 
Range Plastic 

Value 

-0.5 to +7.0 

-3.5 to +7.0 

-0.5 to +7.0 

±20 

1.0 

-10 to +85 

-65 to +150 

-45 to +125 

Unit 

V 

V 

V 

mA 

W 

DC 

DC 

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended' 
periods may affect device reliability. 

MB81C75-25 
MB81C75-35 

February 1988 
Edition 2.0 

PLASTIC PACKAGE 
DIP-24P-M03 

PLASTIC PACKAGE 
LCC-24P-M01 

PIN ASSIGNMENT 

tr.===~'\.., Vee 

Ae 
A13 

A" 
An 

An 

Ne 
1/°4 

·/°3 

"0. 
1/01 

WE 

This device contains circuitry to protect the 
inputs against. damage due to-high static volt· 
ages or electric fields. However. it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi· 
mum rated voltages to this high impedance 
circuit; 
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Fig. 1 -MB 81C75 BLOCK DIAGRAM 

", 

----aVec , 
\ - ': i28x 12S'x4 ---oGND 

· MEMORY CELL 

ROW · ' ARRAY 

SELECT · .. -
... 

'I . . . 
,", \ 

,<Ai3 
COLUMN 

, ..... 1/0 CIRCUITS 
," 

~ t:==: 

~ INPUT COLUMN 
OATA SELECT 

..... CONTROL 
A ~ 

~. "~~ 
L ..... 

~ 
A 

L-
A 

IIII re= i::D-
AS A7 As Ag Al0AllA12 

,', f.-

b 
-1 POWER TRUTH, TABLE 

DOWN 
CS WE OE MODE 110 POWER CIRCUIT 
H X X NOT SELECTED HIGH Z STANDBY 

L Ii H OUTPUT DESABLE HIGH-Z ACTIVE 

L H L READ DOUT ACTIVE 

L L X WRITE DIN ACTIVE 

CAPACITANCE (TA = 2S0C, f· 1 MHz) 

Value 
Parameter Symbol Unit 

,,:., Min Typ Max 

CliO 7 
, 

," pF 

,InPut Capaci~i1ce (VUlt'=OV) , 'C IN ",:0, ." 7 pF 
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RECOMMENDED OPERATING CONDITIONS 
(Referenced to GND) 

Value 
Parameter Symbol 

Min Typ Max 
Unit 

Supply Voltage Vcc 4.5 5.0 5.5 V 

Input Low Voltage VIL -2.0' 0.8 V 

Input High Voltage VIH 2.2 6.0 V 

Ambient Temperature TA 0 70 °c 

• -2.0 V Min, for' pulse width less than 20 ns. (VIL Min = -0.5 V at DC Level) 

DC CHARACTERISTICS 
(Recommended operating conditions unless otherwise noted.) 

Parameter Test Conditions Symbol 
Value 

Unit 
Min Max 

CS ~ Vcc - 0.2 V, VIN.~ 0.2 V 
ISBt 10 

Standby Supply Current orVIN ~ Vcc - 0.2 V mA 

CS- VIH ISB2 20 

Active Supply Current 
CS - VIL, VIN = VIL or 

Icct 60 
VIH , lOUT = 0 mA mA 

Operating Supply Current Cycle = Min., lOUT = 0 mA ICC2 80 
Input Leakage Current VIN = 0 V to Vcc III -10 10 JJ.A 

Output Leakage Current CS = V IH , VI/O = 0 V to Vcc I LIfO -10 10 JJ.A 

Output High Voltage IOH = -4 mA VOH 2.4 V 

Output Low Voltage IOL =8mA VOL 0.4 V 

Note: All voltages are referenced to GND 

Fig. 2 - AC TEST CONDITIONS 

• Output Load 

+5V 

Rl 

DOUT 
(I/O) 

c L.l R2 r 7,'1' 

* Including Scope and Jig Capacitance 

• Input Pulse Levals: : 0 V to 3.0 V 
• Input Pulse Risa & Fall Times: 5 ns (Transiant between O.S V and 2.2 V) 
• Timing Reference Levels : Input : 1.5 V 

: Output: 1.5 V 

Rl R2 CL Parameters Measured 

Load I 4800 2550 30pF except tCL.Z' tCHZ. tWLZ. tWHZ. 

tOLZ and tOHZ 

Load II 4800 2550 5pF 'CLZ, tCHZ, tWLZ, tWHZ, tOLZ 
and tOHZ 
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AC CHARACTERISTICS,' 
(Recommended operating conditions unless otherwisa noted.) 

READ CYCLE·' 

MB 81C75-25 MB B1C75·35 
Parameter Symbol 

Min Max Min 

Read Cycle Time tRC 25 35 

Address Access Time *2 tAA 25 

CS Access Time*3 tACS 25 

OE Access Time*3 tOE 10 

Output Hold from Address Change tOH 5 5 

Output Hold from CS tOHC 3 3 

CS to output Low·Z*4*6 tCLZ 5 5 

OE to Output in Low-Z*4*6 tOLZ 0 0 

CSt'o Output High-Z*4*6 tCHZ 10 

OE to Ouwut Hi~-Z"4*6 tOHZ 10 

Power Up from GS tpu 0 0 

Power Dwown from CS tpD 20 

READ CYCLE "lIMING ,DIAGRAM" 

READ CYCLE 1'2 

ADDRESS I 

READ CYCLE n '3 

ADDRESS 

.CS 

SUPPLY 
CURRENT -.. _________ -", 

I&iI Undafin~ • Don'tea .. ' 

Note: "1' WE is high for Read cycle. 
*2 Device is continuously selected, CS=V"L. OE=V,L' 
*3 Address valid prior to or coincident with CS transition low. 
*4 Transition is measured at the point of·±500mV from steady state voltage. 
*5 This parameter is specified with Load n in Fig •. 2. 

Max 

35 

35 

15 

" ' 

15 

15 

30 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
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WRITE CYCLE-' 

MB 81C75·25 MB 81C75·35 
Parameter Symbol 

Min Max Min Max 

Write Cycle Time*2 twe 25 35 

Address Valid to End of Write tAW 20 30 

Chip Select to End of Write End of Write tew 20 30 

Data Valid to End of Write tow 13 17 

Data Hold Time tOti 2 2 

Write Pulse Width twp 20 30 

Address Setup Time tAS 0 0 

Write Recovery Time tWR 2 2 

Output High·Z from WE*3*4 tWHZ 10 15 

Output Low·Z from WE*3*4 tWLZ 0 20 0 30 

WRITE CYCLE TIMING DIAGRAM 

WRITE CYCLE I: WE CONTROLLED"'2 

ADDRESS 

HIGH·Z 

I&'gJ Undefined • Don'tCa .. 

Note: * 1 If CS goes high simultaneously with WE high, the output remains in high impedance state. 
*2 All write cycle are determined from last address transition to the first address transition of the 

next address. 
*3 Transition is measured at the point of ±500mV from steady state voltage. 
*4 This parameter is specified with Load n in Fig. 2. 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
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WRITE CYCLE U: CS CONTROLLEOo,o2 

ADDRESS 

HIGH-Z 

~ Undefined • Don'tea,. 

Note: *, If CS goes high simultaneously with WE high, the output remains in high impedance state. 
*2 All write 'cycre are determined from last address transition to the first address transition of the 

next address. ' 
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TYPICAL CHARACTERISTICS CURVES 
Fig.3-0PERATING SUPPLY CURRENT 
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TYPICAL CHARACTERISTICS CURVES (Cont'd) 
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Fig.8:'" "H"lEVEl 'oUTPUT VOLTAGE 
vs."H"LEV~L OUTPUT CURRENT 

TA = 25"C 

3. 8 Vee = 5.0V 

i'--
....... 

1'--"" ....... 

o 2.5 5.0 7.5 10 

IOH" <'H" LEVEL OUTPUT CURRENT (mAl 

Fig. 10'- ACCESS TIME vs. SUPPLY 
, VOLTAGE 

~ ::1 [1111 
5 1.0 z 
w 
9 0.9 

~ 
$ 0.8 
-i: 
$ 

..... 
........... r--. 

4.5 5.0 5.5 
Vee,SUPPLVVOLTAGE (V) 

f-
::l 
Q. 
f-
::l_ 
O~ 
.J w 
WC} 

~~ 
.J.J 
: 0 
:'> 

..:. 
~ 

Fig. 9 - \'L" 'LEVEL OUTPUT VOLTAGE 
vs."L" tEVEL OUTPUT CURRENT 

TA D 2SoC 

0.4 
Vee =5.0V 

0.3 

0.2 

0.1 

0 

l/ 
./ 
V .: 

/ 
V 

o 5 10 15 20 
loL; "L" LEVEL OUTPUT CURRENT (mAl 

Fig. 11 -ACCESS TIME VI. AMBIENT 
TEMPERATURE 

1.::1 nylll 
5 ~ 1.0 

,... 
zf-

w~ 
9tl 0.9 
.() 
~<C 
$ 

j 
0.8 

/ 

o 25 50 75 100 

TA, AMBIENT TEMPERATURE (OC) 

Fig. 12 - ACCESS TIME VS. LOAD 
CAPACITANCE 

C 1. 
w 
N 
:J 1. 
<C :ow 
a:::O 
OJ:: 1. 
z~~ 

4 

2 

0 

Ww 
~ tl 0.8 

~<C 
$ . O. 6 

j 

TA = 25°C 
Vee=4.5V 

~ 
I---

./ 

~ I--~ .I. tAA, tAes 

o 50 100 150 200 
CL, LOAD CAPAC;ITANCE (pF) 



PACKAGE DIMENSIONS 
(Suffix: PI 

24-LEADS PLASTIC DUAL-IN-LiNE PACKAGE 
(CASE No_: DIP-24P-M031 

.018±.003 
(O.46±O.08) 

© FUJITSU LIMITED 1987 D24017S-2C 

1~~~~~mlllllll!mlmlllllllm~lmil 

=::l~~:1l III~~:IOO_I 

.OlO±.002 
(O.25±O.05) 

.300±.OlO 
(7.62±O.25) 

Dimensions In 
Inches (millimeters) 
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PACKAGE DIMENSIONS 
(Suffix: ·PJ) 

24·LEADP·LASTIC SOJ PACKAGE 
(CASE No.: LCC·24P·M01) . 

~ 
.300(7.62) 

~~.J 
I .050±:005 

(1.27±0.13) 
.091(2.31) 

.550(13.97)REF NOM 

~ .• 615(16.62 .. ) ........ . 
. . NOM Vie .. ,. A'" 

,--, . . . .102(2.60) 
, I , NOM 
: I 

l_-\A ..... 
© FUJITSU LIMITED 1987 C24051S·1C 

5~80 

r--

~l J .340±. 005 
0.13) (8.64± 

.273±.020 
(6.93±0.51 ) 

~~ 
.025(0.64) 

MIN 

.144(3.66) 
MAX 

.017±.004 
(0.43±0.10) Dimensions in 

inches (millimeters) 



PACKAGE DIMENSIONS 
ISuffix: CV) 

CERAMIC PACKAGE 
LCC-28C-A03 

MB81C75-25 
MB81C75-35 

NC 
AaNt;;jVCC Ne 
1312111281271 
~"--I ~-..I.-" 

A7 41 LJ 126 Ne 

As !l t~ As 
All !J k~ AU 

A.a !~ ~~ A'0 
A3!~ TOP VIEW ~2J All 
A2 !~ ~~1 AU 
A, !.G.J L~ 1/04 

~ &i t~ :~~ 
r-T-T-T-T-, 
113114115116117' 

01 I NC]1I0, 
GND Wi 

Ilmllm~I~~~m~mlllllllmlllllmli 
FUJITSU 

Ilmllllm~~~~~m!!III!imlllll~1 

28-PAD CERAMIC IMETAL SEAL) LEADLESS CHIP CARRIER 
ICASE No_: LCC-28C-A03) 

'PIN NO 1 INDEX 

/ 

cf 

.550±.01 
(13.97±0. 

o 
25) 

R.012(0.30) 
(4PLCS) 

.060±.006 
(1.27'0.15) 

.460(11.68) 

R.008(0.20)TYP 
(28PLCS) M_Hf-'_4_~_~,~ "T 

.350±.010 .045(1. 14)TYP 
(8.89±0.25) .065(1.65)TYP 

.083(2.11)MAX 

'Shape of PIN NO.1 INDEX: Subject to change without notice. 

© FUJITSU LIMITED 1987 C28009S·1C 

The information contained in this document does not convey any 

license under copyrights, patent rights, software rights or trademarks 

claimed by Fujitsu. Circuit diagrems utilizing Fujitsu products are 

included as a means of illustrating typical applications. Complete 

information sufficient for construction purposes is not necessarily 

.045(1.14) 
TYP 

Dimensions in inches 
and (millimeters) 

given. The information contained in this document has been carefully· 

checked and is believed to be reliable. However, Fujitsu assumes no 

responsibility for inaccuracies. Fujitsu reserves the right to change 

products or specifications without notice. 
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64K·BIT (8192x8) HIGH SPEED CMOS STATIC RANDOM 
ACCESS MEMORY WITH AUTOMATIC POWER DOWN 

The Fujitsu MB Bl C78A is 8192 words x 8 bits static random access memory 
fabricated with a CMOS process. The memory utilizes asynchronous circuitry 
and may be maintained in any state for an indefinite period of time. All pins 
are TTL compatible and a single 5 volts power supply is required. 

A separate chip select (CS1) pin simplifies multi package systems design. It 
permits the selection of an individual package when outputs are OR·tied, 
and furthermore on selecting a single package by CS1, the other deselected 
packages automatically power down. 

All devices offer the advantages of low power dissipation, low cost, and high 
performance. 

• Organization: 8192 words x 8 bits 
• Static operation: No clock or timing strobe required 
• Fast access time: tAA=tACS1 =35nsmax. (MB81C78A·35) 

tAA = tACS1 = 45 ns max. (MB 81C78A-45) 
• Low power consumption: 495 mW max. (Operating) 

138 mW max. (Standby, TTL level) 
83 mW max. (Standby, CMOS level) 

• Single +5V supply, ±10% tolerance 
• TTL compatible inputs and outputs 
• Three-state outputs with OR-tie capability 
• Chip select for simplified memory expansion, automatic power down 
• All inputs and outputs have protection against static charge 
• Standard 28-pin Plastic DIP package (Suffix: ·P·SK) 
• Standard 28'pin Bend type Plastic Flat package (Suffix: ·PF) 
• Standard 32·pad Leadless Chip Carrier (Suffix: ·CV) 

ABSOLUTE MAXIMUM RATINGS (See NOTE) 

Rating Symbol Value 

Supply Voltage Vee -0.5 to +7 

Input Voltage on any pin 
V,N -3.5 to +7 

with respect to GND 

Output Voltage on any I/O 
VOUT -0.5 to +7 with respect to GND 

Output Current lOUT ±20 

Power Dissipation Po 1.0 

Temperature Under Bias TBIAS -10 to +85 

Storage I PLASTIC -40 to +125 
TSTG Temperature I CERAMIC -65 to +150 

Unit 

V 

V 

V 

mA 

W 

°c 

°c 

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 

MB81C78A-35 
MB81C78A-45 

November 1987 
Edition 2.0 

PLASTIC PACKAGE 
DIP·28P·M04 

PLASTIC PACKAGE 
FPT·28P-M02 

CERAMIC PACKAGE 
LCC·32C·A02 

PIN ASSIGNMENT 

N.C Vee 
AeA4 N,t I Wics, 
i.~1~1.~lll3.,t3!~J 

:{4~"51i61i7-:;iT191iol 
IIO:!VssN.C,I/05 1/Oe. 

IIO:! 110. 

This device contains circuitry to protect the 
inputs against damage due to high static volt
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi
mum rated voltages to this high impedance 
circuit. 
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Fig. 1 - MB 81C78A BLOCK DIAGRAM 
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As · · 
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~. I I . . . 
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A,o 
An 
A'2 
Ail 

~. I . . . I 
OE 

," 
BUFFER I---DATA I/O BUFFER 

.' 
CS 

WE 

Js 1 ,. i 11 11 11 
TRUTH TABLE 

CS, CS2 WE OE MOpE $UPPLY 
f· sf~o"e CURRENT 

H X X X STANDBY Isa HIGH·Z 
L L X X DEseLECT Icc' HIGH·Z 
L H H H DOUT DISABLE Icc HIGH·Z. 
L H H L READ Ic.c DOUT . 
L H L X WRITE Icc DIN 

CAPACITANCE ITA _25°C,f= 1MHz) 
,. 

Parameter Symbol Typ Max 

.. Input Capacitanq(V IN ': OVI(CS" CS2, OE, WE) C ll 7 

" Input Cap~cita~C&'("';N '" OV) '.IOther Inputs) C I2 I 6 

ClIO B 

5~84 
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RECOMMENDED OPERATING CONDITIONS 
(Referenced to GND) 

Parameter Symbol Min Typ Max Unit 

Supply Voltage Vee 4.5 5.0 5.5 V 

Input Low Voltage V IL -2.0' 0.8 V 

Input High Voltage V IH 2.2 6.0 V 

Ambient Temperature TA 0 70 ·C 

• -2.0V Min. for pulse width less than 20 ns. (VIL Min = -0.5V at DC level) 

DC CHARACTERISTICS 
(Recommended operating conditions unless otherwise notad.) 

Parameter Symbol Min Max Unit Test Condition 

Input Leakage 
ILl -10 10 J.lA V IN = OV to Vee 

Current 

Output Leakage 
ILo -10 10 J.lA 

CS1 = V IH or CS2 = V IL or WE = V IL or 
Current OE = V IH , VOUT = OV to Vee 

Operating Supply 
lee 90 mA 

CS1 = V IL 
Current I/O = Open, Cycle = Min 

ISB1 15 mA 
Vee = Min to Max. CS1 = Vee-0.2V 

Standby Supply 
V IN ~0.2Vor V IN ~ Vee-0.2V 

Current 

ISB2 25 mA CS1 = V IH 

Output Low 
VOL 0.4 V IOL =8mA 

Voltage 

Output High 
VOH 2.4 V IOH =-4mA 

Voltage 

Peak Power·on 
Ipo 50 mA 

Vee = OV to Vee Min. 
Current CS1 = Lower of Vee or V IH Min. 
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AC TEST CONDITIONS 

Input Pulse Levels: O.6V to·2.4V 

Input Pulse Rise A.nd Fall Times: 5ns (Transient time between O.BV and 2.2V) 

Timing Measurement Reference Levels: Input: 1.5V 
Output: 1.5V 

Output Load I. 

For all except tLZ. tHZ. twz. tow. 

tOLZ. and tOHZ. 

5V 

DOUT ---.--4 

2550 

Fig. 2. 

Output Load ll. 

5V 

1=00 
DOUTTI 5pF 

!Including Scope 2550 

·and Jig Capacitance) r 



AC CHARACTERISTICS 
(Recommended operating conditions unless otherwise noted.) 

READ CYCLE" 

MB 81C78A·35 
Parameter Symbol 

Min Max 

Read Cycle Time t RC 35 

Address Access Time '2 tAA 35 

CS, Access Ti me ' 3 t ACS , 35 

CS2 Access Time '3 t ACS2 15 

Output Hold from Address Change tOH 3 

OE Access Time tOE 15 

Output Active from CS, '4'5 t LZ , 5 

Output Active from CS2 '4 '5 t LZ2 3 

Output Active from OE'4'5 tOLz 3 

Output Disable from CS, '4 '5 t Hz , 20 

Output Disable from CS2 '4' 5 t HZ2 20 

Output Disable from OE'4'5 tOHZ 20 

Note: *1 WE is high for Read cycle. 
*2 Device is continuously selected, CS, = V1L , CS2 = V1H and OE = V1L . 

1111111111111111111111111111111111111111111111111111 

MB81C78A-35 FUJITSU 
MB81C78A-45 1111111111111111111111111111111111111111111111111111 

MB81C78A-45 
Unit 

Min Max 

45 ns 

45 ns 

45 ns 

20 ns 

3 ns 

20 ns 

5 ns 

3 ns 

3 ns 

25 ns 

25 ns 

25 ns 

*3 Address valid prior to or coincident with CS1 transition low, CS2 transition high. 
*4 Transition is specified at the point of ±500mV from steady state voltage. 
*5 This parameter is specified with Load n in Fig. 2. 
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READ CYCLE TIMING DIAGRAM" 

READ CYCLE I: ADDRESS CONTROLLED'2 

ADDR·ESS 

PREVIOUS DATA VALID DATA OUT 

~--------~~'I~--~~---

READ CYCLE n: CS" CS2 CONTROLLED'3 

ADDRESS 

cs, 

1/0 DOUT VALID 

• : Don't Car. 18m : Undefined 

Note: *1 WE is high for Read cycle. 

5-8' 

*2 Device is continuously selected, CS, = V1L , C~ = V1H and OE = V1L • 

*3 Address valid prior to or coincident with CS, transition low, CS2 transition high. 
*4 Transition is specified at the point of ±500mV from steady state voltage. 
*5 This parameter is specified with Load n in Fig. 2. 



WRITE CYCLE" 

Parameter Symbol 

Write Cycle Time'2 twc 

CS, to End of Write tcw, 

CS2 to End of Write tCW2 

Address Valid to End of Write tAW 

Address Setup Time tAS 

Write Pulse Width twp 

Data Setup Time tow 

Write Recovery Time '3 tWR 

Data Hold Time tOH 

Output High-Z from WE'4's twz 

Output Low-Z from WE'4's tow 

MB 81C78A-35 

Min Max 

35 

30 

20 

30 

0 

20 

17 

3 

0 

15 

0 

MB81C78A-35 
MB81C78A-45 

MB81C78A-45 

Min Max 

45 

40 

25 

40 

0 

25 

20 

3 

0 

20 

0 

Note: *1 I"f CS, goes high simultaneously with WE high, the output remains in high impedance state. 

mlm~mlmMm~mll~m~M 
FUJITSU 
~~m~m~~~m~I~~~.~~~~ 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

*2 All write cychis are determined from the last address transition to the first address transition of next address. 
*3 tWR is defined from the end point of Write Mode. 
*4 Transition is specified at the point of ±500mV from steady state voltage. 
*5 This parameter is specified with Load n in Fig. 2. 
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WRITE CYCLE TIMING DIAGRA~' 

WR ITE CYCLE I: CS" CS2 CONTROLLED 

AODR 

cs, 

110 

• : Don't Co .. ~ : Undefined 

Nota: *, If OE, CS" and CS2 are in the READ Mode during this period, I/O pins are in the output state so that the input 
signals of opposite phase to the outputs must not be appl ied. 

*2 All write cycle are determined from the last address transition to the first address transition of next address. 
*3 tWR is defined from the end point of WR ITE Mode. 
*4 Transition is specified at the point of ±500mV from steady state voltage. 
*5 This parameter is specified with Load II in Fig. 2. 



WRITE CYCLE TIMING DIAGRAM" 

WRITE CYCLE II: WE CONTROLLED 

~llmmmmllmlmlmm~II~llmllml 
MB81C78A-35 FWITSU 
MB81C78A-45 1111111111111111111111mll~11111111111111111111 

DIN VALID 

• : Don't Care a : Undefined 

Note: *1 If OE. CS,. and CS2 are in the READ Mode during this period. I/O pins are in the output state so that the input 
signals of opposite phase to the outputs must not be applied. 

*2 All write cycles are determined from the last address transition to the first address transition of next address. 
*3 tWR is defined from the end point of WRITE Mode. . 
*4 Transition is specified at the point of ±500mV from steady state voltage. 
*5 This parameter is specified with Load n in Fig. 2. 
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Fig. 3 - NORMALIZED ACCJ;SS 
TIME VS. SUPPLY VOLTAGE 
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Fig. 8 - NORMALIZED POWER SUPPLY 
CURRENT vs. SUPPLY VOLTAGE 

Fig. 9 - NORMAUZED ACCESS 
TIME vs. LOAD CAPACITANCE 
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Fig. 10 - NORMAUZED ACCESS 
TIME vs. LOAD CAPACITANCE 
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PACKAGE DIMENSIONS 
PLASTIC DIP (Suffix: P-SKI 

28'-LEAD' PLASTIC DUAL-IN-LINE,PACKAGE 
(CASE No.: DIP-28P-M041 

INDEX-I ~::5::!:::!~::!:::~:::!::::!:::!::!:::!::::~::!:::~:::!:::!:::!::!::::!:::====tI1 

n 0 .260 •. 010 
"" (6.6.0.25) 

~=r~rT~~(E~J=EC~T909R~M~A9R=KF)~=r~~sr~=r~~~ 

1---~----1.392~:~~(35.36~~:~)------.1 

.100(2.54) I 
TYP 

e FUJITSU LIMITED 1986 D2801B~-2C 

5·94 

I 

~~=====;.l;T: 15· MAX 

.010'.002 
(0.25"0.05) 

.300(7.62)TYP 

Dimensions in· 
inches (millimeters) 



PACKAGE DIMENSIONS 
PLASTIC FPT (Suffix: .PF) 

ill~~~llmllll~illlllllilml~lil~m 
MB81C78A-35 PWITSU 
.MB81C78A-45 Ilm~IIIIIIIIII~~I~~~!I~lliilll 

28·LEAD PLASTIC FLAT PACKAGE' 
(CASE No.: FPT·28P·M02) 

INDEX 

d 
~~~~~~~~~ 

@FUJITSU L.IMITED 1987 F28011S-2C 

f 
.339'.008 
(8.6.0.21 

(11.8.0.31 J .465'.012 

.096'.006 
(2.45.0.151 

O(OIMIN 
(STAND OFFI 

.402'.012 

~~J" 
I .006'.002 

--l (0.15.0_051 

.110(2.8IMAX 

View "A" 

.008(0.181 
MAX 

.027(0.681 
MAX 

Dimensions in 
inches (millimetersl 
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PACKAGE DIMENSIONS 
CERAMIC LCC (Suffix: -CV) 

32-PAD CERAMIC (METAL SEAL) LEADLESS CHIP CARRIER 
(CASE No _: LCC-32C-A02) 

'PIN NO.1 INDEX C.040( 1.02)TYP 
(3PLCS) 

.360(9.14)TYP 
C.015(0.38)TYP 

nE=l==-----J 
.065(1.65) 

.045(1.14) 
TYP I .050±.006 

(1.27±0.15) TYP .085(2.16) 
.300 (7.62) TYP 

MAX 

* Shape of PIN NO.1 INDEX: Subject to change without notice. 

©FUJITSU LIMITED 1987 C32011S-3C 

The information contained in this document does not convey any 

license under copyrights, patent rights, software rights or trademarks 

claimed by Fujitsu. Circuit diagrams utilizing Fujitsu products 'are 

included as a means of illustrating typical applications. Complete 

information sufficient for construction purposes is not necessarily 

5-96' 

Oimensions in inches 
(millimeters) 

given. The information contained in this document has been carefullyw 

checked and is believed to be reliable. However, Fujitsu assumes no 

responsibility for inaccuracies. Fujitsu reserves the right to change 

products or specifications without notice. 



72K-BIT (8192x9) HIGH SPEED CMOS STATIC RANDOM 
ACCESS MEMORY WITH AUTOMATIC POWER DOWN 

The Fujitsu MB 81C79A is 8192 wotds x 9 biu static random access memory 
fabricated with a CMOS process. The memory utilizes asynchronous circuitry 
and may be maintained in any state for an indefinite period of time. All pins 
are TTL compatible and a single 5 volu power supply is required. 

A separate chip select (CS,) pin simplifies multipackage systems design. It 
permits the selection of an individual package when outputs are OR-tied, 
and furthermore on selecting a single package by CS" the other deselected 
packages automatically power down. 

All devices offer the advantages of low power dissipation, low cost, and high 
performance. 

• Organization: 8192 words x 9 bits 
• Static operation: No clock,or timing strobe required 
• Fast access time: tAA = tACS' = 35 ns max. (MB 81C79A-35) 

tAA = tACS' = 45 ns max. (MB 81C79A-45) 
• Low power consumption: 495 mW max. (Operating) 

138 mW max. (Standby, TTL level) 
83 mW max. (Standby, CMOS level) 

• Single +5V supply, ±10% tolerance, 
• TTL compatible inputs and outputs 
• Three-state outputs with OR-tie capability 
• 'Chip select for simplified memory expansion, automatic power down 
• All inputs and outputs have protection against static charge 
• Standard 28-pin Plastic DIP package (Suffix: ·P-SK) 
• Standard 28-pin Bend type Plastic Flat package (Suffix: -PF) 
• Standard 32-pad Leadless Chip Carrier (Suffix: ·CV) 

ABSOLUTE MAXIMUM RATINGS (See NOTE) 

Rating Symbol Value 

Supply Voltage Vce -0.5 to +7 

Input Voltage on any pin 
V1N -3.5 to +7 

with respect to GND 

Output Voltage on any I/O 
VOUT -0.5 to +7 

with respect to GND 

Output Current lOUT ±20 

Power Dissipation Po 1.0 

Temperature Under Bias TB1AS -10 to +85 

Storage I PLASTIC -40 to +125 
TSTG Temperature I CERAMIC -65 to +150 

Unit 

V 

V 

V 

mA 

W 

°c 

°c 

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 

MB81C79A-35 
MB81C79A-45 

Novenbor 1987 
Edition 2.0 

PLASTIC PACKAGE 
DIP-28P-M04 

PLASTIC PACKAGE 
FPT-28P-M02 

CERAMIC PACKAGE 
LCC-32C-A02 

PIN ASSIGNMENT 

This device contains circuitry to protect the 
inputs against damage due to-high static volt
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi
mum rated voltages to this high impedance 
circuit. 
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Fig. 1 - MB 81C79ABLC:iCK DIAGRAM 

; 

DE 
, 

ADDRESS 
BUFFER 

ls. 
ADDRESS 
BUFFER 

ls. 
BUFFER 

• I 
CS 

--:- f-,--

· · 
· ROW 

DECODER · · · 
- r--

---Vcc 

---GND 

266x32x 9 
MEMORY CELL, 

ARRAY 

I . . . J , 

110 GATE 
& 

COLUMN DECODER 

I . . . I 
DATA 110 BUFFER' f--' cs 

I I I I I I I I I 

11 1 1 1,11 1 1 
i/O, 1/03 1105 1/07 1/09 

1/02 1/04 1/06 liDS 

TRUTH TABLE 

CS, CS2 WE DE MODE SUPPLY 110 
,. CURRENT STATE 

H X X X STANDBY, ISB HIGH·Z 

L L X X DESELECT ICC HIGH-Z 

L H H H DOUT DISABLE ICC HIGH-Z 

'L H H L READ ICC DOUT 
L H L X WRITe Icc D,N 

CAPACiTANCE ITA = 25°C, f = 1MHz) 
.' ' 

Parameter Symbol Typ Max 

Input Capacitance (V IN = OV) (CS,. CS2 • OE. WE) C I , '7 

Input Capacitance (V IN =OV)'(Other Inputs) 1::'2 6 

1/0 Capacitance IVllo=OV) CliO 8 
, ',./ , 

'5-98 

Unit 
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RECOMMENDED OPERATING CONDITIONS 
(Referenced to GND) 

Parameter Symbol Min Typ Max Unit 

Supply Voltage Vee 4.5 5.0 5.5 V 

Input Low Voltage V 1L -2.0' O.S V 

Input High Voltage V 1H 2.2 6.0 V 

. Ambient Temperature TA 0 70 °c 

• -2.0V Min. for pulse width less than 20 ns. (V1L Min = -0.5V at DC level) 

DC CHARACTERISTICS 
(Recommended operating conditions unless otherwise noted.) 

Parameter Symbol Min Max Unit Test Condition 

Input Leakage 
ILl -10 10 j.lA V 1N = OV to Vee 

Current 

Output Leakage 
ILO -10 10 j.lA 

CS, = V 1H or CS2 = V1L or WE = V 1L or 
Current OE = V 1H , VOUT = OV to Vee 

Operating Supply 
lee 90 mA 

CS, = V 1L 
Current I/O = Open, Cycle = Min 

Is8, Hi mA 
Vee = Min to Max. CS, = Vee-0.2V 

Standby Supply 
V 1N ~0.2Vor V 1N ~ Vee-0.2V 

Current 

IS82 25 mA CS, = V 1H 

Output Low 
VOL 

Voltage 
0.4 V 10L = SmA 

Output High 
VOH 

Voltage 
2.4 V 10H = -4mA 

Peak Power·on 
Ipo 50 mA 

Vee = OV to Vee Min. 
Current CS, = Lower of Vee or V 1H Min. 
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MB81C79A-35 
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AC TEST CONDITIONS 

Input Pulse Levels:. O.6V to 2.4V 

Input Pulse Rise And Fall Times: 5ns (Transient time between O.8V and 2.2VI 

Timing Measurement Reference Levels: Input: t..5V 
Output: 1.5V 

Output Load I. 

For all except tLZ. tHZ. twz. tow. 

tOLZ. and tOHZ' 

5V 

DOUT-_--.. 
2550 

Fig. 2 

Output Load n. 

For tLz. tHZ. twz. tow. toLz. and tOHZ' 

5V 

~oo 
DOUTTI 5pF 

(Including Scope T· 2550 

and Jig Capacitanea) "Tfr 



AC CHARACTERISTICS 
(Recommended operating conditions unle .. otherwise noted.) 

READ CYCLE" 

MB 81C79A·35 
Parameter Symbol 

Min Max 

-Read Cycle Time tRc 35 

Address Access Time' 2 tAA 35 

CS, Access Time '3 tACS' 35 

CS2 Access Time '3 t ACS2 15 

Output Hold from Address Change tOH 3 

OE Access Time tOE 15 

Output Active from CS, '4'5 tLz, 5 

Output Active from CS2 '4 '5 t LZ2 3 

Output Active from OE'4'5 tOLZ 3 

Output Disable from CS, '4'5 tHZ' 20 

Output Disable from CS2 ',4'5 tHz2 20 

Output Disable from OE'4'5 tOHZ 20 

Note: *1 WE is high for Read cycle. 
*2 Device is continuously selected, CS, = V1L , CS2 = V1H and OE = V1L . 

MB81C79A-35 
MB81C79A-45 

MB 81C79A·45 

Min Max 

45 

45 

45 

20 

3 

20 

5 

3 

3 

25 

25 

25 

*3 Address valid prior to or coincident with CS, transition low,CS2 transition high. 
*4 Transition is specified at the point of ±500mV from steady state voltage. 
*5 This parameter is specified with Load n in Fig. 2. 

iml~~~~lllim!n!~im~llm 
FUJITSU 

Ilmlllllllli~m~llmlllllllii!!m 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
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Im~~~~~m~~~im~I~~~IM~I~~ 
I"U.JI'I'SU . MB81C79A-35 
1~~~m~~~I~OOIIII~I~~~~ MB81C79A~45 

READ CYCLE TIMING DIAGRAM" 

READ CYCLE I: ADDRESS CONTROLLED'2 

ADDRESS 

DATA OUT PREVIOUS DATA VALID 

'READ CYCLE n: CS" C~ CONTROLLED'3 

I/O DOUT VALID 

~ : Undefined • : Don't Care 

Note: *1 WE is high for Read cycle. 

5-102 

*2 Device is continuously selected, CS, = V1L , CS2 = V1H and OE = V1L . 

*3 Address valid prior to or coincident with CS, transition low, CS2 transition high. 
*4 Transition is specified at the point of ±500mV frolT) steady state voltage. 
*5 This parameter is specified with Load n in Fig. 2. 



WRITE CYCLE" 

Parameter Symbol 

Write Cycle Time '2 twc 

CS, to End of Write t cw, 

CS2 to End of Write tcw2 

Address Valid to End of Write tAW 

Address Setup Time t AS 

Write Pulse Width twp 

Data Setup Ti me tow 

Write Recovery Time '3 tWR 

Data Hold Time tOH 

Output High-Z from WE'4'5 twz 

Output Low-Z from WE'4'5 tow 

MB 81C79A-35 

Min Max 

35 

30 

20 

30 

0 

20 

17 

3 

0 

15 

0 

1111111111111111111111111111111111111111111111111111 

MB81C79A-35 FUJITSU 
MB81C79A-45 1111111111111111111111111111111111111111111111111111 

MB 81C79A-45 
Unit 

Min Max 

45 ns 

40 ns 

25 ns 

40 ns 

0 ns 

25 ns 

20 ns 

3 ns 

0 ns 

20 ns 

0 ns 

Note: *1 If CS, goes high simultaneously with WE high, the output remains in high impedance state. 
*2 
*3 
*4 
*5 

All write cycles are determined from the last address transition to the first address transition of next address. 
tWR is defined from the end point of Write Mode. 
Transition is specified at the point of ±500mV from steady state voltage. 
This parameter is specified with Load IT in Fig. 2. 
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f'Vdl'I"SU 
~~liil~I~I~MnOO~ 

Note: *1 

*2 
*3 
*4 
*5 

5-104 

MB81C79A-35 
MB81C79A-45 

WRITE CYCLE TIMING.DIAGRAM" 

WR ITE CYCLE I: . CS" CS2 CONTROLLED 

cs, 

I/O 

~ : Undefined • : Don't Care 

If OE, CS" and CS2 are in the READ Mode during this period, I/O pins are in the output state so that the input 
signals of opposite phase to the outputs must not be applied. 
All write cycle are determined from the last address transition to the first address transition of next address. 
tWR is defined from the end point of WR ITE Mode. 
Transition is specified at the point of ±500mV from steady state voltage. 
This parameter is specified with Load n in Fig. 2. 



WRITE CYCLE TIMING DIAGRAM" 

WRITE CYCLE II: WE CONTROLLED 

ADDR 

Illmllllllllmllllllllllllllll~~~IIIIII~m 
MB81C79A-35 FUJITSU 
MB81C79A-45 1IIIIImllll~lllllllllmllll~mlm~~lllm~ 

I/O DIN VALID 

~ : Undefined • : Don't Ca .. 

Note: *, If OE, CSt, and CS2 are in the READ Mode during this period, I/O pins are in the output state so that the input 
signals of opposite phase to the outputs must not be applied. 

*2 All write cycles are determined from the last address transition to the first address transition of next address. 
*3 tWR is defined from the end point of WRITE Mode. 
*4 Transition is specified at the point of ±500mV from steady state voltage. 
*5 This parameter is specified with Load n in Fig. 2. 
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FUJITSU MB81C79A-35 
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fig. 4 - NORMALIZED ACCESS 
TIME VI. AMBIENT TEMPERATURE 

o 
w 
N 
:::; 
<I: 1.2 
::0 
a: 
~ w1.1 
w! 
01-
~. gj1.0 

~~ 
~~0.9 

~ $- 0.8 

.( 
$-

Vee=4.5V I 
t~ I---

/ ~A~ tAeS2. tOE 

/ 
I' 

o 20 40 60, 80 

TA• AMBIENT l;EMPERATURE (OC) 

Fig. 5 - NORMALIZED POWER SUPPLY 
CURRENT VI. AMBIENT TEMPERATURE 

Fig. 6 - NORMALIZED POWER SUPPLY 
CURRENT vs. AMBIENT TEMPERATURE 
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MB81C79A-35 FUJITSU 
MB81C79A-45 1IIIIIIIIIIIIIIImllll~~llllllllllllllllmllllll 

Fig. 8 - NORMALIZED POWER SUPPLY 
CURRENT vs. SUPPLY VOLTAGE 

Fig. 9 - NORMALIZED ACCESS 
TIME vs. LOAD CAPACITANCE 
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Fig. 10 - NORMALIZED ACCESS 
TIME vs. LOAD CAPACITANCE 
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. Fig. 11 - NORMALIZED ACCESS 
TIME vs. LOAD CAPACITANCE 
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SUPPLY CURRENT vs. FREQUENCY 
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IIMlm~ii~III~~~~MM~Uli 
PU,JITSU MB81C79A-35 

Imil~llllli~~m!~!~m~ill!ll~ .MB81C79A~45 

PACKAGE DIMENSIONS 
PLASTIC DIP (Suffix: p·SKI 

2S.LEAD PLASTIC DUAL·IN·LiIllE .PACKAGE 
(CASE No.: DIP·28P·M04) 

INDEX·l ~=::!::::!::::!::=:!:::!:=::!::::!::::!::::!::::!!::!:=:!:::!:=::!::::!!:::::!::=!::!:~I 

n 0 .260±.010 
,""". (6.6'0.25) 

(EJECTOR MARK) ~ 

::::::~~~~~~~r=1:r.3=i9=2+r.0=i08:::;(r=35T.3=is+=0:r.2=r)::::::::::::1 
-.012 ~0.3 

.100(2.54) I 
TYP 

©1986 FUJITSU LIMITED D28018S-2C 

~====~1=:;:...,.!15oMAX 

.010±.002 
(0.25±0.05) 

.300(7.62)TYP 

Dimensions in 
. inches (millimeters) 



PACKAGE DIMENSIONS 
PLASTIC FPT (Suffix: -PFI 

~111111~lllmllllllmmlllli~IIIII!!mllll 
MB81C79A-35 FUJITSU 
MB81C79A-45 1111111111111111111111111111111111~m~~~m 

28-LEAD PLASTIC FLAT PACKAGE 
(CASE No_: FPT-28P-M021 

f 
.339±.008 
(S.6±0.2) 

INDEX J .465±.012 d . (11.S±0.3) 

~nM~~~nM~~ 

, ... ~n=I"'F"!~"""""I""I"'F=n=n:=n=,",,=n="D .096±.006 .. (2.45±0.15) 

© 1987 FUJITSU LIMITEDF28011S-2C 

O(O)MIN 
(STAND OFF) 

.402±.012 

~~ ]'" 
""'l 

I .006±.002 
---4 (0.15±0.05) 

i:--- .110(2.S)MAX 

View "Au 

.00S(0.IS) 
MAX 

.027(0.6S) 
MAX 

Dimensions in 
inches (millimeters) 
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Ilil~IOO~~ill 
FUJiTsU 

Immlll~~Wil~MI~~MMmlll 
·MB81C79A-35 
'MB81C79A-45 

PACKAGE DIMENSIONS 
CERAMIC.LCC (Suffix: ·CV) 

32·PAD CERAMIC (METAL SEAL) LEAD LESS CHIP CARRIER 
(CASE No.: LCC-32C-A02) 

'PIN NO.1 INDEX 

.450~:~~~ 
.065(1.65) 
TYP 

.045(1.14) 
TYP 

.085(2.11j) 
MAX 

... Shape of PH""', NO.1 INDEX': Subject to change without notice. 

©FUJITStJ LIMITED 1987 C32011S-3C 

The infofn:'8tion contained in this document does Rot convey any 

license under copyrights, patent rights, software rights or trademarks 

claimed by Fujitsu. Circuit diagrams utilizing Fujitsu products are 

included as a means of illustrating typical applications. Complete 

intonn8tion sufficient for construction purposes is not necessarily 

5-110 

.3~OUj.14)TYP 

.050±.006 
(1.27±O.15) 

.300 (7 .6;ZlTYP 

TYP 

Dimensions in inches 
(millimeters) 

given. The information contained in this document has been carefuflYa 

checked and is believed to be reliable. However, Fujitsu assumes no 

responsibility for inaccuracies. Fujitsu reserves the right to change 

products or specifications without notice. 
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FUJITSU 
11111111111111111111111111111111111111111111 

CMOS73~728-BIT BI-CMOS 
STATIC RANDOM ACCESS MEMORY 

MB82B79-15 
MB82B79-20 

TS248-C88X 
October 1988 72K-BIT(8192 x 9) Bi-CMOS HIGH SPEED STATIC 

RANDOM ACCESS MEMORY WITH AUTOMATIC POWER DOWN 
~~--------------~ 

The Fujitsu MB82B79 is a 8,192-words by 9-bits static 
random access memory fabricated with a CMOS silicon 
gate process. To make power dissipation lower and high 
speed, peripheral circuits consist of Bi-CMOS techno
logy, and to obtain smaller .chip si~e, cells consist 
of NMOS· transistors and resistors. 

MB82B79 has 300mil plastic DIP and plastic flat (SOIC) 
as package option. The memory utilizes asychronous 
circuitly and requires +5V power supply. All pins are 
TTL compatible. 

The MB82B79 is ideally suited for use in·large compute 
and other applications where fast access time, large 
-apacity and ease of use are required. 
All devices offer the advantages of low power dissipa
tion, low cost high performance .. 

• 8,192 words x 9 bits organization 
• Fast access time: 

tAA=tACS1=15ns max./tACS2=tOE= 8ns maX. (MB82B79-15) 
tAA=tACS1=20ns max./tACS2=tOE=10nsmax.(MB82B79-20) 

• Bi-CMOS peripheral 
• TTL compatible inputs/outputs 
• Completely static operation: No clock required 
• Three-state output 
• Common data input/output 
• Single=5V(±10%) power supply with low current drain 

Active operation 120mA max. 
Standby operation = 15 mA max. (CMOS level) 
Standby operation = 25 mA max. (TTL level) 

• Standard 321lin plastic DIP package : Suffix -P-SK 
• Standard 32-pin plastic flat package: Suffix -PF 

Uni 
v 
v 
v 

mA 
W 
C 
C 

PLASTIC PACKAGE 
DIP-32P-M02 

PLASTIC PACKAGE 
FPT-32P-M02 

PIN ASSIGNMENT 

(TOP VIEW) 

A3 
A2 
A1 
AO 
A12 
All . 
A10 
NC 
NC 
OE 

.CS2 
1/01 
1/02 
1/03 
1/04 
GND 

VCC 
A4 
AS 
A6 
A7 
A8 
A9 
NC 
CS1 
WE 
1/09 
1/08 
1/07 
1/06 
1/05 
GNDQ 

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 

This. device contains circuitry to protect the 
Inpuls.against .damage due to high static volt· 
ages or electric fields. However. it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi· 
mum rated voltages to this high impedance 
circuit. 
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.. 
Fig. 1-MB82B79 .BLOCK DIAGRAM 

AO, 

Al 

J,;: 

A3 

A4 

AS 

A6 

A7 . 

A8 

A9 

AlO 

All 

A12 

Address 
Buffer 

Address 
. Buffer 

CS* 

CSI (>-,--r-'Cf~ 
CS2 (>-,..,..,~~ 

Parameter 
IIQCa'pac,itance(VI/O=OV 
Input Capacitance (VIN=OV 
IripU:t'C::aP/lc:t:tanc~IVIN:;=OV ., '" . .. :; 

Row 
Decoder 

.UCSI 

256 x 32 x 9 
Memory Cell Array 

I/O Gate 

Column Decoder 

I/O Buffer 

1/01 1/03 1/05 1/07 1/09 
1/02 i/04 1/06,' 1/08 

,:$Vmpol Min l'Y'P 
ClIO· 

CS2, IWE, 10E Cll 
(Other inputs) CI2 

MB82B79~1!l 
HS82B79-20 

+-OGNDQ 

+--OGND 

CS 

Max Unit 
11 'pF 
7 pF 
6 pF . 



PIN DISCRIPTION 

Symbol Pin name Symbol 

AO to A12 Address input. WE 

1/01 to 1/09 Data input/output. VCC 

CSI Chip Select 1. GND 

CS2 Chip Select 2. GNDQ 

DE Output Enable. NC 

TRUTH TABLE 

WE CSI CS2 DE Mode I/O pin 

X H X X Standby High-Z 

X L L X Not selected Hilth-Z 

H L H H 'Dout disable High-Z 

H L H L Read Data out 

L L H X Write Data in 

Legend: H=High level, L=Low level, X=Don't care 

RECOMMENDEDOPERATIN6 CONDITIONS 
(Referenced to GND) 

Parameter Symbol Min Typ 

Supply Voltage VCC 4.5 5.0 

Ambient Temperature TA 0 

Pin name 

Write Enable. 

MB82B79-15 
MB82B79-20 

Power Supply(+5V±10%) 

Ground. 

Ground for output. 

No Connection. 

Power Supply Current 

Standby 

Active 

Active 

Active 

Active 

Max Unit 

5.5 V 

70 °c 
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DC CHARACTERISTICS 
MB82B79-15 
MB82B79-20 

(Recolimended operating conditions otherwise noted.) 

Parameter Test Conditions Symbol Min Max Unit 

Input Leakage Current VIN=GND to vec ILl -10 10 pA 
VCC=max. 
VI/O=GND to VCC 

Output Leakage Current CS1=VIH or CS2=VIL or .1LI/O -10 10 l1A .c 

WE=VIL or OE=VIH 

Operating Supply current CS1=VIL,I/O=Open ICC 120 mA 
Cycle=min. 
VCC=min.tomax. 

Standby Supply Current CS1=VCC-0.2V, VINSO.2V ISB1 15 mA . 
. or VI~VCC-O. 2V 

Standby Supply Current CS1=VIH ISB2 25 .mA 

Input High Voltage VIH 2.2 6.0 V 

* 
Input Low Voltage VIL -0.5 O .• B V , 

Output.High Voltage IOH=-4mA VOH 2.4 V 
... 

Output Low Voltage IOL=BmA VOL 0.4 V 

VCC=GND to 4. 5V 
Peak Power-on Current *2 CS1=Lower of VCC or IPO 50 mA 

VIR min. 
Note: *1 -2.0V min; for pulse w1dth less,than 20ns. 

*2 The CSl input should be connected to VCC to keep the device .deselected. 

Fig. 2 - AC TEST CONDITIONS 

• Input Pulse Levels: 
• Input Pulse Rise &.Fall Time: 
• Timing Reference Levels: 
• 
• Output Load 

5V 

4BOQ 

Dout 0----.... ----\ 

255Q 

0.6V to 2.4V 
3ns(Transientbetween O.BV and 2.2V) 
Input: VIL=O . BV, VIH=2. 2V 
Output: VOL=O.BV, VOH=2.2V 

* Including Scope and jig capacitance 

Parameters measured 
exce t tLZ tHZ tOW tOLZ and tOHZ 
tLZ tHZ tOW tOLZ and tOHZ 



MB82B79-15 
MB82B79-20 

AC CHARACTERISTICS 
(Recommended operating,conditions unless otherwise noted.) 
READ CYCLE *1 

Parameter Symbol MB82B79-15 MB82B79-20 Unit Min Max Min Max 
Read Cycle Time tRC 15 20 
Address Access Time *2 tAA 15 20 
ICSI Access Time *3 tACSI 15 20 
CS2 Access Time tACS2 8 10 
IOE ,Access Time tOE 8 10 
Output Hold from Address Change tOH 3 3 
Output Low-Z from LCSI *4*5 tLZl 3 3 
Output Low-Z from CS2 *4*5 tLZ2 2 2 
Output Low-Z from IOE *4*5 tOLZ '2 2 
Out~ut High-Z from_LCSI *4*5 tHZl 8 10 
Output High-Z from CS2 *4*5 tHZ2 8 10 
Output High-Z from IOE *4*5 tOHZ 8 10 

READ CYCLE TIMING DIAGRAM *1 

READ CYCLE I: ADDRESS CONTROLLED *3 (CSl=OE="L") 

ADDRESS -~E~----t-AA---------_~_t_RC_,--_----,_-t::;~-

Previo", Data Va1~ Data Mid cfZX'----'--DOUT 

READ CYCLE II: Csl, CS2 CONTROLLED *4 

ADDRESS 

C~2 

DOUT 

~IE-"""-, -,-_~t-AA===~~_t_RC_)-,=============--J~ ~~ 

*4*5 
tOHZ 

Data Valid 

ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 

D:Don't care ~ : Undefined 

Note: *1 /WE is high for Read cycle. 
*2 Device. is continuously selected, ,CS=OE=VIL. 
*3 Address valid prior to or coincident with CS transition low~ 
*4 Transition is measured at the point of ±500mV from steady state voltage. 
*5 This parameter is specified with Load II in Fig. 2. 5-115 



WRITE CYCLE *1 

Parameter Symbol MB82B79-15 MB82B79-20 
Min Max Min 

Write Cycle Time tWC 15 20 
Address Valid to End of Write tAW 10 15 
/CSl to End of Write tCW1 10 15 
CS2 to End of Write tCW2 6 8 
Data Setup Time tDW 7 10 
'Data Hold Time tDH 3 3 
Write Pulse Width tWP, 8 10 

Write Recovery Time 
*,2 ICSl,/WE tWR1 3 3 

CS2 tWR2 5 5 

Address Setup Time ICS1 /WE tASl 0 0 
CS2 tAS2" 2 2 

Output Low-Z from /WE >"3*4 tOW 0 0 
Output High-Z from IWE *3,"4 tWZ 8 

WRITE CYCLE TIMING DIAGRAM *1 

WRITE CYCLE I: WE CONTROLLED 

iE-------- tWC --------~ 

CS2 

I 

*2 
tAW ------~F_tWR1~ 

riE----- tCW2 ----'-~ 

~ tAS1----
--,--------t--r,iE--- tWP 

\ 

Max 

10 

MB82B79-15 
MB82B79-20 

Unit 

ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 

*3*4 Eo- tDH -l *3*4 
IE- tWZ,~ Eo-tDW tOW~ 

I/O __________ --L'IJ,-"-f~ Data Valid oo---~ 

[D:Don't care ~ : Undefined 

Note: *1 If CS1, OE and CS2 are in the READ Mode during this period, I/O pins 
are in the ,out put state so that the input signals of opposite phase to 
the outputs must not be applied. 

5-116 

*2 tWR is defined 'from the end point of WRITE Mode. 
*3 Transition is measured at the point of ±500mV from steady state voltage. 
*4 This parameter is specified with Load II in Fig. 2. 



MB82B79-15 
MB82B79-20 

WRITE CYCLE I!: CSl CONTROLLED 

iE-------- tWC --------~ 

Address ~;f4i!:.<oI>~ J.:~~;::~i"'.~ 
~~-J~-----------------1~----

CS2 

I/O 

*2 
(E------ tAW ------~ E-tWR1-l 

__ t_~AS_14-~~~~~ ______ tCW1----~~ _______ __ 

\\ 

IE---- tCW2 ----~I 

--; . 

-..,-________ ---"\!IE--- tWP 
J. . ..... ..;. 

*3*4 
~tWZ~ 

~ tDH-l *3*4 
~tDW tOW-l 

__________ ---J.x..ll.:f()i~ Data Valid KX>---:m= 
o : Don't care ~ : Undefined 

WRITE· CYCLE II!: WE CONTROLLED 

CS2 

I/O 

iE-------- tWC --------~ 

*2 
tAW ------~IE_tWR2-l 

tCW2----~1 tA~ IE
~/~----------------,I 

---~~~ ~-~-----

E- tDH -l *3*4 
E-tDW tOW-l . 

__________ -..L'fJ.l<.fr-<)( Data Valid 'OO--:m= 
o :Don' t care ~ : Undefined 

Note: See page 6 5-117 
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~ 32 LEAD PLASTIC DUAL-IN-LINE PACKAGE. 
(CASE No OIP-32P-M02) 

Dimensions in inchesCmillimeter-s). 

+.008 ( +0'.20) 
1.592-.012 40.44-0.30 

INOEX-l 

o 
Q.INDEX-2 

.. +.012 
.034-0 

( +0.30) 
0.86-0 ... 

o 
'V'. V . V-··V~'iJ 

+.012 
.050-0 

( +0.30) 
1.27';0 

-0 trl 
0 .... 
o 
'0 

+1+1 
MO 
co N 
N 
'1' 

0.. 
>
l-

e 
e 
M 

..... 
N 
-0 . 
t-...... 

.010±.O02 
(0.25±0.05) 

.207 MAX 
(5.25) 

.-f-

lS*MAX 

~ t 1 SEATING PLANE 

I I I I .100 TYP II .018±.003 
• (2,54) ... (O.46±0.OS) 

.12!i HIN 
(3.16 ) 

.,020 MIN 
(0.51 ) 

D32009S-1C(W) • 

IFUJITSU Ll1MIIlTED 
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C» 

32 PINS PLASTIC FLAT PACKAGE. 
(CASE No FPT-32P-M02J 

Dlmensfons In Inthes(mililmeters) 

NO ClOO -co 
O' ON 
'0 

o . 
off off '0 

off off It)0 0-0 -om 
oct- • m-o ..... m • 

• IX) 

VIEW [B] 

+.010 ( +0.25) 
.799-.006 20.30-0.20 

r .'-'. 

ttU]rlI1DnnnoiiCrsiniiMJ--+-
I. .750 REF(19.0S) ./ 0,() r.n 

0 .... 

o • '0 
off-H 
r.n r.n 
00 ... 
o· 
.N 

.006±.002 II' (0.15±O.OS) 

m~ ON o . 
'·0 

off +I 
....0 
mIX) 
0 . 
'0 

F32004S-1CCW) 

FWII1"SIlJ UMITEIO 

NO 
.... col 
O' 
'0 

off-H 
NO 
ON 
0ct- . 
'0 

.... 1'-----__ 
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262,144 WORDS x 1 BIT HIGH SPEED CMOS STATIC 
RANDOM ACCESS MEMORY 

The Fujitsu MB61C61A Is 262.144 words x 1 bit static random access memory 
fabricated with a CMOS technology. 

Since MB61C61Aconsists of NMOS cells and CMOS peripherals. It Is packaged In 300 
mil DIP and reached low power dissipation such as 550 mW. 

It uses fully static circuitry and therefore requires no clocks or refreshing to operate. 

The MB61C61A Is designed for memory applications where high performance. low cost. 
large bit storage and simple Interfacing are required. 

MB61C61A Is compatible with TTL logic families In all respects; Input. output and a 
single +5 V supply. 

• Organization: 262.144 words X 1 bit 

• Static operation: No clocks or refresh required 

• Fast access time: 35 ns max. (MB61C61A-35) 
45 ns max. (MB61C61A-45) 

• Single +5V supply :II 0% tolerance 

• Separate data Input and output 

• TTL compatible Inputs and output 

• Three-state output with OR-tie capability 

• Chip select for simplified memory expansion. automatic power down 

• All InpU1s and output have protection against static charge 

• 300 mil width 24-pln Dual In-Line Package 
(Suffix: Plastic DIP; P-SK. Ceramic DIP; C-SK) 
24 pad LCC (Suffix: CV) 
24 pad SO~ (Suffix: PJ) 

ABSOLUTE MAXIMUM RATINGS (see NOTE) 

Rating 

Supply Voltage 

Input Voltage on any pin with to GND 

OutpU1 Voltage on any pin with to GND 

Output Current 

Power Dissipation 

Temperature under Bias 

Storage Temperature 

* DC: min. = -0,.5 V 
NOTE: 

I CERAMIC 
I PLASTIC 

Symbol 

Vee 

VIN 

VOUT 

lOUT 

PD 

TBIAS 

TSTG 

Value 

-0.5 to +7 

-3.5* to +7 

-0.5 to +7 

±20 

1.0 

-10 to +65 

-65 to +150 
-45 to +125 

Unit 

V 

V 

V 

mA 

W 

·C 

°C 

Permanent device damage may occur If the above Absolute Maximum 
Ratings are exceeded. Functional operation should be restricted to the 
conditions as detailed In the operational sections of this data sheet. Exposure 
to absolute maximum rating conditions for extended periods may affect 
device reliability. 

Copyright @1988 by FUJITSU LIMITED and Fujitsu Microelectronics. Inc. 

MB81 C81A-35 
MB81 C81A-45 

May 1966 
Edition 1.0 

PLASTIC PACKAGE 
(DIP-24P-M03) 

CERAMIC PACKAGE 
(DIP-24C-A08) 

PLASTIC PACKAGE 
(LCC-24P-M01) 

LCC-24C-A02, See page 11 

PIN ASSIGNMENT 

DIP. SOJ 

AI6 Vee 
At? Ao 
AI3 AI 
AI2 A2 
All A3 
AI4 A4 
AI5 A7 
Alo A6 
A9 As 

DOUT As 
wr:. DIN 

GND C'S 

This device contains circuitry to protect the 
Inputs against damage due to high static 
voltages or electric fields. However I It Is 
advised that normal precautions be taken to 
avoid application of any voltage higher than 
maximum rated voltages to this high impedance 
circuit. 
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lIB 

Ao 

Al 

A2 

A3 

A4 

As 

As 

A., 

DIN 

;~:,' 

_~_-£<~======I ROW SELECT 

INPUT 
DATA 

CONT. 

CELL' 
ARRAY 

256 ROWS' 
1.024 COLUMNS 

COLUMN 1/0 CIRCUITS 

COLUMN SELECT 

·IL....-__ ----'-__ ~';I 

TRUTH TABLE 

CS WE Mode oUtput 

·H X Not Selected. lilgh-Z 

L L . Write Hlgh-Z 

L H Rea~ DOUT 

CAPACITANCE eTA = 25°C. f = 1 MHz) 

Par.ameter :Symbol Typ Max 

InptJt'Cap!lclt~ce (VIN= 0 VI CIN 
> ,~ >;'.,,' 

.. 
...:.. .. ' '. '. , .. " 
C~ -capacltan,?e (VCs" 0 VI 

Output CapacltarlQe (VOUT = 0 VI COUT 

·Power 

Standby 

Active 

Actl". 

Unit 

. pF 

: pF 

pF 



RECOMMENDED OPERATING CONDITIONS 
(Referenced to GND) 

Parameter Symbol Min Typ 

Supply Voltage Vee 4.5 5.0 

Input Low Voltage VIL -0.5-

Input High Voltage VIH 2.2 

Ambient Temperature TA 0 

- -3.0 V Min. for pulse width less than 20 ns. 

DC CHARACTERISTICS 
(Recommended operating conditions unless otherwise noted.) 

Parameter Test Condition Symbol Min 

Input Leakage Current VIN = 0 V to Vee 
Vee = Max. 

III -10 

CS = VIH. 
Output Leakage Current VOUT = 0 V to 4.5 V ILO -50 

Vee = Max. 

CS = VIL, MB81C81A-45 
Power Supply Current lOUT = 0 mA Icc 

Vee = Max. MB81C81A-35 
Cycle = Min. 

Vee = Min. to Max. IS81 
CS::>:Vee -0.2 V 
VIN:5. 0.2 Vor 

Standby Current VIN ::>: Vee - 0.2 V 

Vee = Min. to Max. 
IS82 

CS = VIH 

Output Low Voltage IOL = 16 mA VOL 

Output High Voltage IOH = -4 mA VOH 2.4 

Veo = 0 to Vee Min. 
Peak Power on Current'1 CS = Lower of Vee or Ipo 

VIH Min. 

Typ 

MB81C81A-35 
MB81C81A-45 

Max 

5.5 

0.8 

6.0 

70 

Max 

10 

50 

100 

120 

15 

30 

0.4 

30 

11111111111111111111111111111111111111111111111 

FUJITSU 

11111111111111111111111111111111111111111111111 

Unit 

V 

V 

V 

°C 

Unit 

~A 

~A 

mA 

mA 

V 

V 

mA 

-1 A pull-up resistor to Vcc on th9CS Input Is required to keep the device deselected; otherwise, power-on current 
approaches Icc active. 
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1~._M~m 
PUJI'l"SU 

M~I~llml~I~Mlli~I~~!~~~lli 
MB81C81A-35 
MB81C81.(-45 

Input Pulse Levels: 

Input Pulse Rise and Fall TImes: 

AC TEST CONDITIONS 

0.6 Vto 2.4 V 

5 ns 

Tlnilng Measurement Reference Levels: Input: VIL = 0.8 VIVIH = 2.2 V 

Output Load: 

CL 

AC CHARACTERISTICS 

Fig. 2 

2V 

Output: VOL = 0.8 VIVOH = 2.2 V 

100.0 

~------------- DouT 

(Including Scope arid Jig) 

CL: 30 pF for all except tHZ, twz, tLi and tow. 
5 pF for tHZ, twz, tLZ and tow. 

(Recommended operating conditions unless otherwise noted.) 

Read Cycle Time *1 tRC 35 45 

Address Access Time tAA 35 45 

Chip Select Access Time *2 tACS1 35 45 

OUtput Hold from Address Change tOH 5 5 

Chip *3 tLZ 5 

Chip Deselectlon to Output In Hlgh-Z *3 tHZ 0 20 0 25 

Chip Selection to Power Up time tpu 0 0 

Chip Deselectlon to Power Down tPO 35 45 

ns 

ns 

ns 

nli 

ns 

"ns 

ns 

ns 

*1 All Read cycles are determined from the last valid address transltlonlng to the first address transltlonlng of next cycle. 
* 2 Addesses valid prior to or coincident with CS transition low. 
*3 Transition Is measured at the point of ± 500 mV from steady state voltage with specified load In Figure 2. 
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MB81C81A-35 FUJITSU 
MB81 C81 A-45 ~llllllllllllllllllllllllllmlmlllllllllll~llml 

READ CYCLE TIMING DIAGRAM 

READ CYCLE: ADDRESS CONTROLLED *1 *2 

14------ tRC------.I 
1.... ........................ ..,. 

ADDRESS 

DATA OUT Previous Data 
Valid 

READ CYCLE: ~ CONTROLLED *2 

ADDRESS 

as, 

Valid 

Data Valid 

"4 1----- tACS'-----I 

DATA OUT 

Icc 

ISB 

~ : Undefined EZI: Don't Care 

*1 as Is Low. 
*2 ~ Is high for Read cycles. 
*3 transition Is measured at ;t500mV from ste,AS!y state voltage with specified load In Fig. II. 
* 4 Addresses valid ·prlor to or coincident with CS transition low. 
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IIM~~OO~~llmlm~~~II~mlmm~1 
I"U,JITSU 

m~~~~m~~~IIIII~lm~~II~~~~111111 
MB81C81A.:..3S 
MB81C81A-45 

AC CHARACTERISTICS (Continued) 
(Recommended operating conditions unless otherwise noted.) 

Parameter 

Write Cycle Time two 35 

Chip Selection to End Write tow 30 

Address Valid to End of Write tAW 30 

Address Setup Time tAS1 5 

Address Setup Time tAS2 0 

Write Pulse Width twp 25 

Data Valid to End of Write tDW 20 

Write Recovery Time tWR 5 

Data Hold Time tDH 0 

Write Enable to Output In Hlgh-Z *1 twz 0 

Output Active from End of Write *1 tow 0 

20 

VlfRITE CYc:LE TIMING DIAGRAM 

WRITE CYCLE: WE CONTROLLED *2 

45 

40 

40 

5 

o 

25 

5 

o 

o 

o 

~~---------------two------------~----~ 

ADDRESS 

DATA IN 

DATA OUT 

*1 Transition Is measured at the point of ,±500 mV from steady state voltage. 
*2 CS or WE must be high during address transition. 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

25 ns 

ns 



WRITE CYCLE TIMING DIAGRAM 

WRITE CYCLE: Cs CONTROLLED "1 

~~------------tw;=2--------__ ----~ 
ADDRESS Valid 

14------------- tAW ------------.. 

~--------tcw--------~ 

~------twP------~ 

~-----tDW----~ 

DATA IN Valid 

~~I~lmm~llnlm~m~lllmllllmll 
MB81C81A-35 FUJITSU 
MB81C81A~5 ~~ini.~OO.liii 

DATA OUT 
_~( ~ _____ H"';;lg_h __ Z ___ _ 

~ : Undefined f:2J: Don't Care 

"1 C§ OR WE must be high during address transitions. 
"2 All write cycle are determined from last valid address transltlonlng to the first address transltlonlng of next cycle. 
"S Transition Is measured at t500mV from steady state voltage with specified load In Fig. II. 
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1IIIIIIIIrnll~llllIrnmllllll~lmlllll···· 
F'U.JlTSU 

1IIIrnIOOmlrnl~II~lllmm~llllmlll 
MBB1CB1A~35 
MBB1C81A-45 

PACKAGE DIMENSIONS 

.10012.64) 
TYP 

24-LEAD PLASTIC DUALIt.,J-LIt.,JE PACKAGE 
(CASE No.: DIP-24P-M03) 

.172(4.36)MAX 

@FUJITSU LIMITED 1987 D24017S-2C 

.300±.010 
17.62±0.26) 

Olm.n,ion, In 
Inch •• (millimeters) 



PACKAGE DIMENSIONS (Continued) 

24-LEAD CERAMIC(CERDIP) DUAL. IN-LINE PACKAGE 
(CASE No: DIP-24C-AOB) 

"~""'"1Q]: : : : : : ~ ~ I5~1~1 
I· 1.187±.012 . I 

(30.1S±0.30) 

.OS0(1.27)MAX 

elFUJITSU LIMITE01986 02403OS·2C 

1.100(27.94)REF 

.018~:gg~ 

(0.46~:~:) 

11111111111111111111111111111111111111111111111 

~=~~g~~t~g IIIII~~.I~II 

~""-=:=; __ ~"'="''''='.-J. o' to 9· 

Il 
.300±.010 

(7.62±0.2S) 

~==+=I=~ 
l.ol0±.002 
(0.2S±0.OS) 

Dimensions in 
inches (millimeters) 
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11111111111111111111111111111111111111111111111· 

FU41T$U MB81 C8.1 A-35 
111111111111110011111111111111111111111111111 MB81 C81A~45· 

PACKAGE DIMENSIONS (Continued) 

24~LEAD CERAMIC(CERDIP) DUAL IN~LINE PACKAGE 
(CASE Nd:LCC~24P~M(1) 

5.130 

.060±.OOS 
(1.27±0.13) 

.550113.97)REF 

.615±.OOS(15.62±0.13) 

e FUJITSU LIMITED 1988 C24051S·3C 

Viow"A" 

.025(0.64) 
MIN 

.144(3.661 
MAX 

.0i; •. 004 
(0.43±0.10) Dimensions in 

inches (millimele") 



PACKAGE DIMENSIONS (Continued) 

CERAMIC PACKAGE 
(LCC-24C-A02) 

3 2 
A12 :l4 
A11 :l6 
A14 :l8 
A16 :l7 
A10 :l8 
Ag :l 9 

DOUT :l10 

TOP 

VIEW 

11 12 13 14 

24-LEAD CERAMIC LEADLESS CHIP CARRIER 
(CASE No.: LCC-24C-A02) 

1IIIImmllllllllllliliOOlllllilioomm 

MB81C81A-35 FUJITSU 
MB81 C81A-45 11111111111111111111111111111111111111111111111 

23 
22 [: A1 
21 [: A2 
20 [: A3 
19 [: IV. 
18 [: A7 
17 [: As 
18[: As 

16 

260(8.60) 

~ 
INDEX 

.350'.010 
(8.89'025) 

n 
.550'.010 

(13.97.0.25) 

•. Shape of PIN NO.1 INDEX: Subject to change 
without notice. 

C> FUJITSU LIMITED 1987 C24012S·1C 

R.012(0.30)TVP 
(4PLCS) 

,085(2.16) 
TVP 

R.008(020)TVP 
(28PLCS) 

.045(1.14) 
TYP 

.085(1.65) 
TVP 

.os3(2.11) 
MAX 

TVP 

Dimension in 
inches (millimeters) 
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64K x 4 BIT(262.144-BIT) HIGH SPEED STATIC RANDOM 
ACCESS MEMORY WITH AUTOMATIC POWER DOWN 

The Fujitsu MB81 C84A is' a 65,536-words by 4-bits static random access . 
memory fabricated with a CMOS silicon-gate process. To make power dissipa
tion lower, peripheral circuits consist of CMOS technology, and to obtain 
smaller chip size, cells consist of NMOS transistors and resistors. MB81C84A has 
300mil plastic DIP and 300mil plastic small outline J-Iead (SOJ) as package 
option. The memory utilizes asynchronous circuitly and requires +5V power 
supply. All pins are TTL compatible. 

The MB81 C84A is ideally suited for use in large computer systems and other 
applications where fast access time, large capacity and ease of use are required. 
All devices offer the advantages of low power dissipation, low cost and high 
performance. 

• Organization: 65,536 words x 4 bits 
Fast access time: tAA = tAes = 35 ns max. (MB81C84A-35) 

tAA = tACS = 45ns IT)ax. (MB81C84A-45) 

• Completely static operation: No clock required 

• TTL compatible inputs/outputs 

• Three-state output 

• Common data input/output 

• Single +5V power supply, ±10% tolerance 

• Low power standby: 660 mW max. (Active) 
165 mW max. (Standby, TTL level) 

83 mWmax. (Standby, CMOS level) 

• Standard 24-pin PLASTIC DIP package (300mil) : Suffix -P-SK 

• Standard 24-pin PLASTIC SOJ package (300mil) : Suffix -PJ 

ABSOLUTE MAXIMUM RATINGS (See NOTE) 

Rating Symbol Value 

Sup!l1y Voltage Vee -0.5 to +7.0 

Input Voltage VIN -3.0 to +7.0 

Output Voltage VOUT -0.5 to +7.0 

Output Current lOUT ±20 

Power Dissipation Po 1.0 

Temperature Under Bias TBIAS -10 to +85 

Storage TSTG -45 to + 125 
Temperature Range 

Unit 

V 

V 

V 

mA 

W 

·C 

·C 

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATI NGS are exceeded; Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
$heet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 

MB81C84A-35 
MB81C84A-45 

A15 

Ao 

AI 

A2 

A3 

~ 

A7' 

A6 

As 

Ag 

~ 

GND 

PLASTIC PACKAGE 
(DIP-24P-M03) 

PLASTIC PACKAGE 
(LCC-24P-M01 ) 

PIN ASSIGNMENT 

April 1988 
Edition 2.0 

Vee 

A14 

A13 

At2 

All 

Al0 

Ag 

1/04 

1/03 

1/02 

1/01 

WE 

This device contains circuitry to pr.otect the 
inputs against dam'age due< to' high static volt
ages or electric fields. However, it is advised 
that normal precautions· be taken to avoid 
application of any voltage higher" than maxi
mum rated voltages .to this high impedance 
circuit. . 
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l~wnim~~~mm~~I~~~mI, 
FUJITSU MI8l C84A-35 
1~~nl~~I~II~11 MI81C:8~A-45 

Fig. 1 - MB81C84A, BLOCK DIAGRAN! 

Ao 

AI 

A2 

~ 

~ 

AS 

As 

A7 

1/01 

POWER 
CIRCUIT 

ROW 
SELECT 

flO 
BUFFER 

CAPACITANCE (TA = 25°C, f = 1 MHz) 

Parametar Symbol 

OutputCapaeiuirice (''''I/O = OV) COUT 

, Input Sapaeitance Ncs = OV) 

, Input Capacitance (VIN = OV) 
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AS 

MEMORY CELL ARRAY 
256 ROWS x 256 COLUMNS x 4 

COLUMN & I/O CIRCUITS 

Ag AID All A12 A13 AI4 

TRUTH TABLE 

eiL We MODE 

_GND 

A15 

OUTPUT POWER 

H X NOT SELECTED HIGH·Z STANDBY 

L L WRITE RIGH·Z ACTIVE 

L' H READ DOUT ACTIVE 

... 

Min l'yp Max Unit 

8 pF 

.. 8, pF 

'., , 
6 . pF 



RECOMENDED OPERATING CONDITIONS 
(Referenced to GND) 

Parameter Symbol Min 

Supply Voltage Vee 4.5 

I nput Low Voltage VIL -2.0'1 

Input High Voltage VIH 2.2 

Ambient Temperature TA 0 
, 
1 -2.0 V Min. for pulse width less than 20 ns. (VIL min. = -0.5 V at DC levell 

DC CHARACTERISTICS 
(Recommended operating conditions unless otherwise noted.) 

Parameter Symbol Min Max Unit 

Standby Supply Current ISB1 30 mA 

Standby Supply Current ISB2 15 mA 

Operating Supply Current lee 120 mA 

I nput Leakage Current ILl -10 10 jJA 

Output Leakage Current ILIIO -50 50 jl.A 

Output High Voltage VOH 2.4 V 

Output Low Voltage VOL 0.4 V 

Note: All voltages are referenced to GND 

Fig. 2 - AC TEST CONDITIONS 

• Output Load 

~~~lm~~IIII~mlllm~lmllllm~II~~ 
MI8l C84A-35 PUJITSU 
MI8l C84A-45 1IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIm 

Typ Max Unit 

5.0 5.5 V 

0.8 V 

6.0 V 

70 °c 

Test Conditions 

CS = VIH , VIN = GND or Vee 

CS ~Vee -0.2V, VIN = GND or Vee 

Cycle = Min., lOUT =.OmA, CS = VIL 

VIN = OV to Vee 

CS = VIH , VOUT = 0 to Vee 

IOH = -4 mA 

IOL =8 mA 

• Input Pulse Levels: 0.6V to 2.4V 

+5V 
:;> 

~ 
• Rl 

• R2 

• Input Pulse Rise & Fall Times: 5 ns (Transient between 0.8V and 2.2V) 
• Timing Reference Levels: Input: V IL = 0.8V, V IH = 2.2V 

Output: VOL = 0.8V, VOH = 2.2V 

• Including Scope and Jig Capacitance 

Ri R2 CL Parameters Measured 

Load I 480n 255n 30 pF except tLZ. tHZ. twz. and tow 

Load II 480n 255n 5 pF 
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PUJITS.UMBll C14A-35 
!~~llml!~~~m~I~~II~IIIII~U MBIl C14A .. 45 

AC CHARACTERISTICS (Recommended operating conditions unless otherwise noted.) 
READ CYCLE 

MB81C84A·35 . 'MB81C84A45 
Parameter Symbol 

Min Max Min Max 

Read Cycle Time tRC 35 45 

Address Access Time tAA 35 35 45 

Chip Selection Access Time tAcs 35 45 

Output Hold from Address Change tOH 0 0 

Output Hold from Chip Selection tOHC 0 0 

Chip Selection to Output Low·Z tLZ 5 5 , 
Chip Deselectionto Output High-Z tHZ 0 20 0 25 

Powar Up from Chip Selection tpu 0 0 

Power Down from Chip Selection tpD 31: 35 

READ CYCLE TIMING DIAGRAM"' 

I 
READ CYCLE I *3 

ADDRESS 

DOUT 

READ CYCLE: CS CONTROLLED *4 

AOO"," .1-:~_-~~_-~~~_-_-~_-_tR,..c=====::~~_-:_-.... · ~_ 

HIGH-Z 
DOUT DATA VALID 

I~ tPu~ tPD.~_. __ 
SUPPLY Icc---r--::.--- ---------------
CURRENT . ~ ." Icc 50% 

Undefined: a Don't Car.: • 

Note:" WE is high for Read cycle. 
*:2 Air Read cycletimin9!i are referenced from. the last valici .address to the first transitioning address. 
*3 Device is continously selected, CS = V1L • 

*4 . Address valid prior to or coincident with CS transition low. 
*5 . Transition is measured at±500mV from steady state voltage with specified load in Fig. 2. 
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Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 



WRITE CYCLE 

Parameter Symbol 

Write Cycle Time twc 
.-

Address Val id to End of Write tAW 

Chip Select to End of Write tcw 

Data Valid to End of Write tow 

Data Hold Time tOH 

Write Pulse Width twp 

Address Setup Time from WE tAS' 

Address Setup Time from CS tAS2 

Write Recovery Time tWR 

Output High-Z from Write Enable twz 

Output Low-Z from Write Enable tow 

WRITE CYCLE TIMING DIAGRAM" '2 '5 

WRITE CYCLE I: WE CONTROLLED 

ADDRESS 

Undefined: iii 

Note: * 1 CS or WE must be high during address transitions_ 

MB81C84A-35 

Min Max 

35 

30 

30 

20 

5 

25 

5 

0 

5 

0 20 

5 

HIGH-Z 

Don't Care: • 

111~~llmlmllllllllllllllllllllllllllllllllll 
MB81 C84A-35 FUJITSU 
MB81 C84A-45 mlllm~~~oom~m~~~m~oo~~m~1 

MB81C84A-45 
Unit 

Min Max 

45 ns 

40 ns 

40 ns 

25 ns 

5 ns 

35 ns 

5 ns 

0 ns 

5 ns 

0 25 ns 

5 
, 

ns 

*2 If CS goes high simultaneously with WE high, the output remains in high impedance state. 
*3 All Read cycle timings are referenced from the last valid address to the first transitioning address. 
*4 Transition measured at ±500mV from steady state voltage with specified load in Fig. 2. 
*5 If CS is in the READ Mode during this period, I/O pins are in the output state so that the input signals of opposite 

phase to the outpuU must not be applied. 
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FUJITSU MI8l C84A .. 35 
Im~OO~IOOmlll~Mlmml MI8l C84A-45 

WRITE CYCLE II: CS CONTROLLED*' *2 

ADDRESS 

Undefined: a 
Note: * 1 CS' or WE must be' :high during addre'ss tiimsitions. 

Don't Car.: 0 

*2 If CS goes high simultaneously with WE high, the output remains.in high impedance state. 
*3 All Write cycle timings are referenced from the last valid address to the first transitioning address. 
*4 If CS is in the READ mode during this period, 110 pins are in the output state so that the input signals of opposite 

phase tlHhe outputs must not be applied. 
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PACKAGE DIMENSIONS 

INDEX-l 

24-LEADS PLASTIC DUAL=IN-LINE PACKAGE 
(CASE No.: DIP-24P-M03) 

f n .260t.010 r (6.60±0.25) 

(EJECTOR MARK) ~ 

'\.?VVVV I 
1. 170 ::g~~ . . 

1llllllllmlllllllllllllllllllllllllmlllm~ml 
MB8l C84A-35 FUJITSU 
MB8l C84A-45 Illmlllmlmmlllllllllllm~~lm~mlm! 

.010±.002 
(0.25±0.05) 

.300±.010 
(7.62±0.25) 

.172(4.36)MAX 

.100(2.54) I 
TYP 

© FUJITSU L.IMITED 1987 D24017S-2C 

.118(3.0)MIN 

.018t.003' .020(0.51 )MIN 
(0.46±0.08) 

Dimensions In 
Inches (millimeters) 
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MI8l C84A-35 
M181C84A-45 

PACKAGE DIMENSIONS (continued) 

24· LEAD PLASTIC SOJPACKAGE 
(CASE No.: LCC·24P·M01) 

l 
.300(7.62) 

,-

~~j 
.050'.005 

(1.27'0.13) I 
.091(2.31) 

.550(13.97)REF NOM 

F 

-

1-1 (S.64' 
005 

0.13) 
.273'.020 

(6.93.0.51 ) 

~~ 
.026(0.64) 

MIN 

.144(3.66) 
MAX 

~
'615(15'62) . e032(0'S1)MAX 

NOM View "A" 

6 0.102(2.60) 
: : NOM 

l ; 
--"A ~ I. .O17±.OO4 

@FUJITSU LIMITED 19B7 C24051S-1C 

The information contained in this document does not convey any 

license under copyrights, patent rights, software rights or trademarks 

claimed by Fujitsu. Circuit diagrams utilizing Fujitsu products are 

included as a means of illustrating ·typical applications. Complete 

information sufficient for construction purposes is not necessarily 
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given. The information contained in this document has been carefully

checked and is balieved to ba reliable. However. Fujitsu assumas no 

responsibilitv for inaccuracies. Fujitsu reserves the right to change 

products or spacif,ications without notice. 



64K x 4 BIT(262,144-BIT) HIGH SPEED STATIC RANDOM 
ACCESS MEMORY WITH AUTOMATIC POWER DOWN 

The Fujitsu MB 81 C86 is a 65,536-words by 4-bits static random access 
memory fabricated with a CMOS silicon gate process_ To make power dissipa
tion lower, peripheral circuits consist of CMOS technology, and to obtain 
smaller chip size, cells consist of NMOS transistors and resistors_ The memory 
utilizes asynchronous and requires single +5V power supply_All pins are TTL 
compatible_ 

The M881 C86 is ideally suited for use in large computer systems and other 
applications where fast access time, large capacity and ease of use are required_ 
All devices offer the advantages of low power dissipation, low cost and high 
performance_ 

• Organization: 65,536 words x 4 bits 
• Fast access time: tAA = tACS = 55 ns max_ (MB 81 C86-55) 

tAA = tAcS = 70 ns max_ (MB 81C86-70) 
• Completely static operation: No clock required 
• TTL compatible inputs/outputs 
• Three-state output 
• Separate data input/output 
• Single +5V power supply, ±10% tolerance 
• Low power standby: 550 mW max_ (Active) 

55 mW max. (Standby) 
• Standard 28-pin DIP: (Suffix: -C) 
• Standard 32-pad LCC: (Suffix: -CV) 

ABSOLUTE MAXIMUM RATINGS (See NOTE) 

Rating Symbol 

Supply Voltage Vcc 

Input Voltage V1N 

Output Voltage VOUT 

Output Current lOUT 

Power Dissipation Po 

Temperature Under Bias TB1AS 

Storage Temperature Range TSTG 

Value 

-0_5 to +7:0 

-3.0 to +7_0 

-0.5 to +7.0 

±20 

1_0 

-10 to +85 

-65 to +150 

Unit 

V 

V 

V 

mA 

W 

°c 

°c 

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliabil ity. 

MB 81C86-55 
MB 81C86-70 

September 1986 
Edition '_0 

CERAMIC PACKAGE 
DIP-28C-A07 

CERAMIC PACKAGE 
LCC-32C-A02 

PIN ASSIGNMENT 

ri.:is:ii;i,:i.:ii1Ol 
13CS 'Nc,1 0403 

OND WE 

This device contains circuitry to protect the 
inputs against damage due to high static volt
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any vD,ltage higher than maxi
mum rated voltages to this high impedance 
circuit. 
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lilmllimIOOlllllllllilm!~llilt···· . 
~1'J'St1 MB 81C86.55 

Ilimllllllllilllllllllmml~~lml~~11 . MI 81C86·70. ." 

Fig. 1 - MB 81C86 .BLOCK DIAGRAM 

ROW 
SELECT 

A8o----D~=====L __ J 

I, 0'--'---1 

.12 0---,----1 

130-----r:r-, 

INPUT 
DATA 

.CONT. 

MEMORY CELL ARRAY 
512x128x4 

I/O CIRCUIT 

~Vcc 

~GND 

0., 

02 

03 

04 

COLUMN SELECT 

CAPACITANCE ITA = 2SoC. f· 1MHz) 

Parameter 

Output Capacitance (VOUT= OV) 

Input Callacltance (Ves" = OV) 

Input Capacitance (VIN.=.OV)." 
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TRUTH TABLE 

H 

L 

L 

Symbol 

COUT 

Ccs 

CIN 

x 
L 

H 

MODE OUTPUT POWER 
NOT Sl:LECTED HIGH·z S'rAND8Y 

WRITE HIGH-Z ACTIVE 

READ DOUT ACTIVE 

Min Typ Max 

8 

7 

6 

Unit 

pF 

pF 

pF 



RECOMMENDED OPERATING CONDITIONS 
(Referenced to GND) 

Parameter Symbol Min Typ 

Supply Voltage Vee 4.5 5.0 

Input Low Voltage V IL -3.0" 

Input High Voltage VIH 2.2 

Ambient Temperature TA 0 

* 1 -3.0 V Min. for pulse width less than 20 ns. (V IL min. = -0.5 V at DC levell 

DC CHARACTERISTICS 
(Recommended operating conditions unless otherwise noted) 

Parameter Symbol Min Max unit 

Standby Supply Current IS8 10 mA 

Operating Supply Current lec 100 mA 

I nput Leakage Current ILl -5 5 Jl.A 

Output Leakage Current ILO -5 5 Jl.A 

Output High Voltage VOH 2.4 V 

Output Low Voltage VOL 0.4 V 

Peak Power-on Current Ipo 40 mA 

Note: All voltages are referenced to GND 

Fig. 2 - AC TEST CONDITIONS 

Input Pulse Levels: 0.6V to 2.4V 

Immlll~mmli~lmm!IWmmmmoo 
MB 81C86-55 F'WITSU 
MB 81C86-70 1~lllmlim~m!.WI~rulml 

Max Unit 

5.5 V 

o.s V 

6.0 V 

70 °c 

Test Conditions 

CS= V IH 
VIN =OVtoVee 

Cycle = Min .• lOUT = 0 mA 
"CS = V IL 

V IN = 0 V to Vee 

CS= V IH 
VOUT =OVtoVee 

IOH = -4 mA 

IOL = SmA 

Vee = OV to Vee MAX. 
"CS = Lower of Vee or V IH Min. 

Input Pulse Rise & Fall Times: 5ns (Transient between O.SV and 2.2V) 

I I 
I Load I I 
I Load II I 

Timing, Reference Levels: Input: V IL = O.SV. V IH = 2.2V 
Output: VOL = O.SV. VOH = 2.2V 

Output Load +5V 

DOUT 

"j R2 

• Including scope and Jig Capacitanca 

liT 

R, I R2 I CL I Parameters Measured I 
480n I 255n I 30pF I except tLZ, tHZ, twz, end tow I. 
480n I 255n I 5pF I tLZ, tHZ. twZ. tow I 
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mllllllm~mIIIIIIIIIIIIIIIOOI~I~lmlllll 
FUJITSU MB. 81C86-55 
1IIIm~llmmOOII~~~~~~~I~~11 MB,.8'1C86-70· 

AC CHARACTERISTICS 
(Recommended operating conditions unless otherwise noted.) 
READ CYCLE" 

MB B1CB6-55 MB 81C86·70 
Parameter Symbol 

'Min Max Min Max 

Read Cycle Time '2 tRc 55 70 

Address Access Time '3 tAA 55 70 

CS Access Time'4 t ACS 55 70 

Output Hold from Address Change tOH 5 5 

Output Hold from CS tOHC 5 5 

Chip ~Iection to Output Low.Z '5 tLZ 10 10 

Chip Deseleetiori to Output High-Z'5 tHZ 5 25 5 25 

Power Up from CS tpu 0 0 

Power Down from CS t po 40 40 

READ CYCLE TIMING [)IAGRAM" 

READ CYCLE I: ADDRESS CONTfWLLED'3 

AD""'=={ .. 'A:AUD ~' 
DOUT . . PREVIOUS DATA VALID 

[:'0"=1 . 
DATA VALID ~ 

READ CYCLE II: CS CONTROLLEO'4 
" ' .,',.' 

ADDRESS.=XI-:-:::::::::::-V--A---L-I-O:-.t.,.R_C:::::::::::::::-1)(-----

HIGH-Z DATA VALID DOUT 

SUPPLY 
CURRENT_I~s~~ ____ ___ 
~ __ tPD:1. 

Icc ~ 
~ : Undefined 

Note: ~1 WE. is high for Read cycle. 
*2 All Read cycle timings are referenced from the lasnialid address to the first trarisitiooing address. 
*3' Device is continuously select~d, CS = V1L<J', . . 
"4 Address valid prior to or coincident with CS transition loW, . . .' 
.*5. JranSitioniupeCified ;!:500mV from steady state voltage with sP~cifiedload h in Fig. 2. 

, 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 



11111111111111111111111111111mllllllllllll~111 
MB 81C86-55 FUJITSU 
MB 81C86-70 1IIIIIIIIIIImllllllllllllillmlllllllllllllili 

WRITE CYCLE"'2 

MB B1CB6-55 MB B1CB6-70 
Parameter Symbol 

Min Max Min Max 

Write Cycle Time '3 twc 55 70 

Address Vali,d to End of Write, tAW 45 50 

Chip Select to End of Write tcw 45 50 

Data Valid to End of Write tow 25 30 

Data Hold Time tOH 5 5 

Write Pulse Width twp 30 35 

Address Setup Time tAS 5 5 

Write Recovery Time '4 tWR 5 5 

Output High-Zfrom WE's twz 0 25 0 25 

Output Low-Zfroni WE'6 tow 5 30 5 35 

WRITE CYCLE TIMING DIAGRAM"'2 ' 

WRITE CYCLE I: WE CONTROLLED 

DOUT 

a : Undefined 

Note: * 1 CS or WE must be high during address transitions. 
*2 If CS goes high simultaneously with WE high, the output remains in high impedance state. 
*3 All Read cycle timings are referenced from the last valid address to the first transitioning address. 
*4 tWR is defined from the end point of WR ITE Mode. 
*5 Transition is specified ±500mV from steady state voltage with specified load n in Fig. 2. 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
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FUJITSU MB 81C86-55 
11111111~llllllllllllmlllllllllllllllllllllllllll MB 81C86-70 

WRITE CYCLE II: CS CONTROLLEO,,.2 

f-________ t WC--='3=--______ --<-! 

ADDRESS 

f---------tAW--------i 
J-------tcw------l 

f-----twP-----'-<-i 

~---tDW-----I 

DATA VALID 

DOUT 
High-Z 

I8S : Undefined 

Note: * 1 CS or WE must be high during address transitions_ 
*2 If CS goes high simultaneously with WE high, the output remains in high impedance state. 
*3 All Write cycle timings are referenced from the last valid addresso to the first transitioning address. 
* 4 tWR is defined from the end point of WR ITE Mode. 
*5 Transition is specified ±500mV from steady state voltage with specified Load II in Fig.2. 



1111111111111111111111111111111111111111111111111 

MB 81C86-55 FUJITSU 
MB 81C86-70 1111111111111111111111111111111111111111111111111 

PACKAGE DIMENSIONS 
(Suffix: ·C) 

28·LEAD CERAMIC (METAL SEAL) DUAL IN·LINE PACKAGE 
(CASE No.: DIP·28C·A07) 

[] l 
.585(14.86) 

~~J'" 
.1 1.386(35.20) 

1.414(35.92) 

~ ! . . --.l .200(5.08)MAX 

~ LLl t:==;:----t .120(3.05) 
~ .150(3.81) 

.090(2.29) .046(1.17) --11 .015(0.38) .040(1.02) 

.110(2.79) .054(1.37) .023(0.58) .060(1.53) 

.1300(33.02)REF 

©18S6 FUJITSU LIMITED D28019S-1C Dimensions in 
inches (millimeters) 
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FUJiTsU 

1111111111111111111111111111111111111111111111111 

MB 81C86-55 
MB 81C86-70· 

PACKAGE DIMENSIONS 
(Suffix: :CV) 

32-PAD CERAMIC (METAL SEAL I LEADLESS.CHIP CARRIER 
(CASE No.: LCC.32C-A021 

5-141 

'PIN 1 INDEX 

/ 

.445 (11.30) 

.460(11.68) 

n 
.545(13.84) 
.560(14.22) 

*Shape of Pin 1. index: Subject to change without notice 

©1985 FUJITSU LIMITED C32011$ 

.300(7.62)TVP 

C.015(0.38)TVP 

Oimensions in inches 
(millimeters) 

Circuit diagrams utilizing Fujitsu products are included as a 
means of illustrating typical semiconductor applications; con· 
sequently, complete information sufficient for construction pur· 
poses is not necessarily given. The information has been carefully 
checked and is believed to be entirely reliable. However, no 
responsibility is assumed for inaccuracies. Furthermore, such in
formation does not convey to the purchaser of the semiconductor 
devices described herein any license under the patent rights of 
Fujitsu Limited or others. Fujitsu Limited reserves the right to 
change device specifications. 



cms 262144-BIT 
STATIC RANDOM 
ACCESS MEmRY 

32lC l[ 9-BIT STATIC RANDOM ACCESS HEKORY 
WITH AOTO IfATlC POWER DOWN 

The Fujitsu MB8289 is 32768 words x 9 bits high speed static 
random access memory fabricated with CMOS technology. 
To obtain smaller chip. cell consists of NMOS transistors and 
resistors therefore this device is assembled in 300 mil DIP and 
has such small power dis~ipation as SSOmW max. 
All pins are TTL compatible and single 5 volt power supply is 
required. 

A separate chip select (CSl) pin simplifies multipackage systems 
design. It permits the selection of an individual package when 
outputs are OR-tied. and furthermore on selecting a single 
package by CSl the other deselected packages automatically power 
down. 
All devices offer the advantages of low power dissipation. low 
cost. and high performance. 

• Organization : 32768 words x 9 bits 
• Static operation no clocks or timing strobe required 
• Fast access time : tAA=tACSl=2Snsmax. tACS2=14nsmax(MB8289-25) 

tAA=tACSl=3Snsmax. tACS2=lSnsmax(MB8289-35) 
• Low power consumption: 660mW max. (Operating) for 2Sns 

SSOmW max. (Operating) for 35ns 
l38mW max. (TTL Standby) 

83mW max. (CMOS Standby) 
• Single +SV supply ±lO% tolerance 
• TTL compatible inputs and outputs 
• Three-state outputs with OR-tie capability 
• Chip select for simplified memory expansion, 

automatic power down 
• All inputs and outputs have protection against static 

charge 
• Standard 32-pin DIP package(300 mil) : (Suffix: P-SK) 
• Standard 32-pin FPT package (4S0mil) : (Suffix: PF) 

ABSOLtTl'E HAXIHUH RATINGS (See NOTE) 
Rating Symbol Value 

Supply Voltage VCC -0.5 to +7 

Input Voltage on any pin VIN -3.5 to +7 
with respect to GND 
Output Voltage on any I/O VOUT -0.5 to +7 

_pin with respect to GND 
Output Current lOUT ±20 ,. 
Power dissipation PD 1.0 

Temperature Under BillS TB1AS -10 to +85 

Storage Temperature TSTG -45 to 125 

Unit 

V 

V 

V 

mA 

W 

VC 

vC 

MB8289-25 
MB8289-35 

PLASTIC PACKAGE 
(DlP-32P-M02) 

PLASTIC PACKAGE 
(FPT-32P-M02) 

PIN ASSlGNHENr 

!! ~ 
A3 Cc 
A2 
Al Cc 
AO 
A12c C 
A13 
Al4 C 
OE C 
CS2 C 
1/01 C 
1/02 C 
1/03 C 
1/04 C 
GND C 

1 \,.J 32 P VCC 
2 31 P A6 
3 T 30:J A7 
4 0 29 P A8 
5 P 28 ~ A9 
6 27 PAlO 
7 V 26 ~ All 
8 I 25:J N.C. 
9 E 24 P CS1 
10 W 23 ~ WE 
11 22 P 1/09 
12 21 P 1/08 
13 20 P 1/07 
14 19 P 1/06 
15 18 PI/OS 
16 17 P GNDQ 

NOTE: Per,manent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 

This device contains circuitry to protect the 
inputs 19ainst damage due to high static volt· 
ages or electric fields. However. it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi
mum rated voltages to this high, i,,!P8danee 
circuit. 
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AO 
Al 
A2 
A3 
A4 
AS 
A6 
A7 

A8 
A9 
AIO 
All 
A12 
A13 
Al4 

Address 
Buffer 

Address 
Buffer 

Fig. 1 - !lB8289 BLOCXDJ;AGIwt 

Row 
Decoder ·Memory Cell Array 

256 x 128 x 9 

I/O Gate 
& 

Column Decoder 

MB8289-25 
MB8289-lS 

-VCC 
-GND 

-GNDQ 

1/01 1/03 I/O~ 1/07 1/09 
1/02 1/04 1/06 1/08 

'l'RUl'II TABLE 
SUPPLY IIO,P 

Csl CS2 WE OE MODE· CURRENT STATE 
H X X X STANDBY· ISB HIGH-
L L X X DES~ECT ICC HIGH-
L H H H DOUT DISAB ICC HIHG-
L H H L READ ICC DOUT 
L H L X WRITE ICC DIN 

Parameter Condition SymbQl Min. Typ.~. Max. Unit 
Input .Capacitance (CSl CS2,OE WE) VIN=OV ell 8 pF 
Input Capacitance (Other Input) VIN=OV CI2 7 ~ 
I/O Capacitance VI/O=OV CliO 8 pF 
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MB8289-25 
MB8289-35 

RECOHHENDED OPERATnIJ CONDITIONS 
Referenced to GND) 

Parameter I Symbol I Min I Typ I Max I Unit I 
Supply Voltage I VCC I 4.5 I 5.0 I 5.5 I V I 
Ambient Temperature I TA I o I I 70 I wC I 

DC CHARACTERISTICS 
Recommended operating conditions unless otherwise noted.) 

Parameter Symbol Min Max Unit Test Conditions 

CS1~VCC-0.2V 
Standby Supply Current ISB1 - 15 mA VI~VCC-0.2V or VINSO.2V 

VINSO.2V 
ISB2 - 25 mA /CS1=VIH 

Operating Supphl 25ns 120 IOUT=OmA, CS1=VlL 
Current I 35ns ICC - '1Ocr mA Cyc1e=Min. 

Input Leakage Current ILl - 5 5 pA VIN=OVto VCC 
CS1=VIH or CS2=VIL or 

Output Leakage Current ILI/O - 5 5 IIA WE=VIL or OE=VIH, 
VI/O=O V to VCC 

Input Low Volta2e *1 VIL -2.0 0.8 V 
Input High Volt~ge VIH 2.2 6.0 V 

Output Ilillh Voltage VOH 2.4 V IOH=-4 mA 
Out~ut Low Voltage VOL -- 0.4 V IOL=8mA 

*1 -2.0 V Min. for pulse width less than '20 ns. (VIL min. =-0.5 V at DC leve.l) 
Note : All voltages are referenced to GNO. 

Fig. 2 .;.;. AC 'l'EST CONDITIONS 

• Input Pulse Levels.: 0.6 V to 2.4 V 
• Input Pulse Rise & Fall Times: 3ns(Transient between 0.8V and 2.2V) 
• Timing Reference Levels: Input: VIL=0.8V, VIH=2.2V 

Output: VOL=0.8V, VOH=2.2V 

• Output Load 
+5V 

·R1 

DOUT 
(I/O) 

CL 1 ~ R2 
*1 I *1 Including Scope and Jig Capacitance 

T:l:l 

I I R1 I R21 CL I Parameters Measured I 
I Load I I 480n I 2S5n I 30 pF I except tLZ. tHZ. tWZ. tOW. tOLZ and tOHZ I 
I Load II I 480n I 2SSn I 5 pF I tLZ tHZ tWZ tOW tOLZ and tOHZ I 
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jJ; CBARAC1'ERISTICS 

MB8289-25 
~8289-:,35 

(RecOllllllended operating conditions unless otherwise noted):, 
READ CYCLE *1 " 

Par(Ulleter Symbol MB8289-25 MB8289-35. Unit .' 
Min Max Min M.x. 

Read Cycle Time .' tRC 25 35 'ns 
Address Access Time *2 tAA 25 35 ns 
CSI Access Time *3 tACSl 25 35 ns 
CS2 Accelils Time *3 tACS2 14 15 " ns 

,OE Acce.s8' Time tOE 12 14 ns 
Output Hold from tOH 3 3 ns 
Address'Ch8I\Jte 
Output Active from CSI *4*5 tLZ1 5 8 '.' ns 
Output Active'fromCS2*4*5 tLZ2 2 3 ns' 
Output Active·from OE *4*5 tOLZ 2 3 ns 
OutPUt· Disable' fJ;omCS1 *4*5 .' tHZ1 1 15 ' 1 15 ns 
Output 'Disablefrom CS2*4*5 tHZ2 1 15· .. 1 15 ns .. 
Output Disable. from OE *4*5 tOHZ 1 15 1 15 ns 

" 
.. 

Note *1 WE 'is high for Read Cycle.' _.' ,." .. , ...... ' . ' 

" 

*2 Device' is continuously selected, CS1:;;VIL, £!:2=VIH and'9~=VI~. 
*3 ,Address valid prior to or coincident.' with CSt transidon.low, CS2. tJ;an'" 

, si tion high. 
*4 Transition.is specified at the point of +500mV from steady state voltage. 
'*5 This ~arameter is specified with Load Iein Fig. 2. 

WRITE CYCLE #1 
Parameter S~bol MB8289-25 MB8289-35 Unit· 

Min Max Min Max 
Write Cycle Time It2 tWC 25 35 ns, 
Address Valid to ,tAW 18 28 ns 
End of Write' ' 
CS1 to End of Write tCWl 16 26 'ns 
CS2 to End of Write tCW2 13 20 ns 
Data Setup Time tDW 8 12 ns 
Data Hold Time tDH 0 0 ns 
Write Pulse Width tWP 15 20 ns 
Write Recovery Time 113 tWR 0 0 ns 
Add:i;ess Setup .. Time tAS 0 0 ns 
Output Low-Z from WE #4115 tOW 0 0 ns 
Output' H:l.gh-Z from WE 114#5 tWZ 0 8 0 14 . ns 

Note III If CS goes high simultaneously with~ high, the output remains in high 
impedance state. 

5~152 

#2 , AllWrite CyclesaJ;e determinedfJ;om the last addnss tnnsition to the 
fir'st addJ;ess tJ;ansi tion of . next addJ;ess. 

#3 tWR is defined from the end point of Wtite Mode. 
#4 Transition is specified at the point_ of +500mV from steady state voltage. 
#5 This -panlDeteJ; is IiIpe¢ified. with.:Load Ie ih Fig. 2. 



READ CYCLE TIMING DIAGRAM *1 

MB8289-25 
MB8289-35 

READ CYCLE ADDRESS CONTROLLED *2 

Address Valid 

tOH 

Data out Previous Data Valid DOUT Valid 

READ CYCLE CS1, CS2 CONTROLLED *3 

Address 

I/O DOUT Valid 

~: Undefined D: Don't Car.e 

Note *1 WE is high for Read Cycle. 
*2 Device is continuously selected, CS1=VIL, CS2=VIH and OE=VIL. 
*3 Address valid prior to or coincident with CS1 tarnsition low, CS2 tran

sition high. 
*4 Transition is specified at the point of +500mV from stead state voltage. 
*5 This parameter is specified with Load II-in Fig. 2. 

5-153 



WRITE CYCLE TIMING DIAGRAM 111 

MB8289-25 
MB8289-35 

WRITE CYCLE No.1 (CS1.CS2 Controlled) 

t 
112 

Address Valid 

t 

I/O 

Undefined 
D 

Don't Care 

Note 111 If CS goes high simultaneously with WE high. the output remains in high 
~mpedance state. 
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112 All Write Cycles are determined from the last address transition to the 
first address transition of next address. 

113 tWR is defined from the end point of Write Mode. 
114 Transition is specified at the point of +SOOmV from steady state voltage. 
115 This parameter is specified with Load II-in Fig. 2. 



MB8289-2S 
MB8289-3S 

WRITE CYCLE TllfING DIAGRAM ill 

WRITE CYCLE No.2 (WE Controlled) 

il2 

Address 

CS2 

I/O 

~: Undefined 0: Don't Care 

Note #1 If CS goes high simultaneously with WE high, the output remains in high 
impedance state. 

#2 All Write Cycles are determined from the last address transition to the 
first address transition of next address. 

#3 tWR is defined from the end point of Write Mode. 
#4 Transition is specified at the point of +SOOmV from steady state voltage. 
#S This parameter is specified with Load II-in Fig. 2. 
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TARGET SPECIFICATION FOR NCR ONLY 
MB8289-25 
MB8289-35 

WRI'IE CYCLE TIHING DUGUK ill 

WRITE CYCLE No.2 (WE Contro1led) 

il2 

Address 

CS1 

CS2 

I/O 

~: Undefined D: Don't Care 

Note #1 IfCS goes high silllultaneol1sly with WE high, the output remains in high 
impedance state. 

#2 A1l Write Cycles,are determined from the last ,address transition to the 
first address transition of next'address. 

#3 tWR is defined from the end point of Write Hode. 
#4 TransitiOn is specified at,the point of !500mV from s,teady state voltage. 
#5 This parameter is specified with Load II in Fig. 2, 
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~ 

32 LEAD PLASTIC DUAL-IN-LINE PACKAGE. 

NDEX-l 

o 
o..INDEX-2 

+.012 
.034-0 

( +0.30) 
0.86-0 . 

I I 

o 
+.012 

.050-0 
( +0.30) 

1 .27":0 
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--------------Section 6 --+------

Low·Power 
CMOS SRAMs 

MaxImum 
Access Package Sealing 

Page Cevlce Tlme(ns) CapacIty OptIons Method 

mill 6-3 MB8464A-80 80 65536 bIts 28-pln PlastIc DIP PlastIc 
MB8464A-80l 80 (8192w x 8b) 28-pln PlastIc FPT PlastIc 
MB8464A-80ll 80 32-pad CeramIc leC Metal 
MB8464A-l0 100 
MB8464A-l0l 100 
MB8464A-l0ll 100 
MB8464A-15 150 
MB8464A-15l 150 
MB8464A-15ll 150 

6-15 MB84256-10l 100 262144 bIts 28-pln PlastIc DIP PlastIc 
MB84256-10l 100 (327!l8w x 8b) 28-pln PlastIc FPT PlastIc 
MB84256-10ll 100 32-pad CeramIc lee Metal 
MB84256-12 120 
MB84256-12l 120 
MB84256-12ll 120 
MB84256-15 150 
MB84256-15l 150 
MB84256-15ll 150 

6-25 MB84256A-70 70 262144 bIts 28-pln PlastIc DIP PlastIc 
MB84256A-70l 70 (32768w x 8b) 28-pln PlastIc FPT PlastIc 
MB84256A-70ll 70 
MB84256A-l0 100 
MB84256A-l0l 100 
MB84256A-l0ll 100 
MB84256A-12 120 
MB84256A-12l 120 
MB84256A-12ll 120 
MB84256A-15 150 
MB84256A-15l 150 
MB84256A-15ll 150 

6-35 MB841 000-80 80 1048576 bIts 32-pln PlastIc DIP PlastIc 
MB841000-80l 80 (131072w x 8b) 32-pln PlastIc FPT PlastIc 
MB841000-10 100 
MB841000-10l 100 

6-37 MB84F256-25 250 262144 bIts 28-pln PlastIc DIP PlastIc 
(32768w x 8b) 28-pln PlastIc FPT PlastIc 

6·1 
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8,192WORDS x 8 BIT CMOS STATIC RAM WITH 
LOW POWER AND DATA RETENTION 

The Fujitsu MB 8464A is a 8192·word by 8·bit static random access memory 
fabricated with a CMOS sillicon gate process. The memory utilizes asynchro· 
nous circuitry and may be maintained in any state for an indefinite period of 
time. All pins are TTL compatible, and a single 5 volts power supply is reo 
quired. 

The MB 8464A is ideally suited for use in microprocessor systems and other 
applications where fast access time and ease of use are required. All devices 
offer the advantages of low power dissipation, low cost, and high performance. 

• Organization: 8192 words x 8 bits 
• Fast access time: SO ns max. (MB 8464A·80/SOL/SOLL) 

100 ns max. (MB 8464A·10/10L/l0LL) 
150 ns max. (MB 8464A·15/15L/15LL) 

• Completely static operation: No clock required 
• TTL compatible inputs/outputs 
• Three-state output 
• Common data input/output 
• Single +5V power supply, ±10% tolerance 
• Low power standby: 11mW max. (MB 8464A·80/10/15) 

0.55mW max. (MB 8464A·80L/10L/15L) 
0.55mW max.(MB 8464A·80LL/10LL/15LL) 

• Data retention current: 1mA max. (MB 8464A·80/10/15) 
251lA max. (MB 8464A·80L/10L/15L) 
21lA max. at O°C to 40°C 

(MB 8464A·80LL/10LL/15LL) 
• Data retention: 2.0V min. 
• Standard 28·pin DIP (300mil width) (Suffix: P·SK) 

(600mil width) (Suffix: P) 
• Standard 28·pin bend·type Flat package (450mil width) (Suffix: PF) 
• Standard 32·pad LCC (Suffix: CV) 

ABSOLUTE MAXIMUM RATINGS (see NOTE) 

Rating Symbol Value 

Supply Voltage Vee -0.5 to +7.0 

Input Voltage V IN -0.5* to Vee+0.5 

Output Voltage V OUT -0.5 to Vee+0.5 

Temperature Under Bias T BIAS -10 to +85 

Storage Temperature iCERAMIC -65 to +150 
Range I PLASTIC 

TSTG 
-45 to +125 

* -2.0V for pulse width less than 20n5. 

Unit 

V 

V 

V 

°c 

°c 

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATI NGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 

MB 8464A-80/80L/80LL 
MB 8464A.l 0/1 OL/l OLL 
MB 8464A.15/15L/15LL 

March 1987 
Edition 2.0 

PLASTIC PACKAGE PLASTIC PACKAGE 
DIP·28P-M02 DIP·28P-M04 

PLASTIC PACKAGE CERAMIC PACKAGE 
FPT·28P-M02 LCC-32C·A02 

PIN ASSIGNMENT 

'--___ ...J 1/04 

Au NC we 
A NC ~ c cs~ 

L~L~L~l'~l3_1L3:.0j 
L~ 

This device contains circuitry to protect the 
inputs against damage due to high static volt
ages or electric fields. However. it is advised 
that normal prec.8utions be taken to avoid 
application of any voltage higher than maxi
mum rated voltages to this high impedance 
circuit. 
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MB 8464A-15/15Y15LL ' 

Fig. 1 - MB 8464A BLOC~ DIAGRAM 

A12 r--- r--- ---aVCC 

A11 

AlO 

A9 

As' 

256 x 32 x 8 . ADDRESS ROW MEMORY CELL 
BLJFFER DECODER ARRAY 

A7 - A6 

AS 

. 
r--- r---

tcs I 
. , . 

1 
A4 
A3 
A2 
A1 

ADDRESS 1/0 GATE 

BUFFER & 
COLUMN DECODER 

AO 

fcs I . I 
OE 

BUFFER DATA I/O BUFFER t-- CS 

WE 

Ics 

TRUTH TABLE 

CS1 C52 OE WE MODE SUPPLY CURRENT 110 PIN 

H X X X NOT SELECTED IsB HIGH-Z 

X L X X NOT SELECTED ISB HIGH-Z 

L H H H DOUT DISABLE ICC HIGH-Z 

L H L H READ ICC DOUT 
L H X L WRITE ICC DIN 

CAPACITANCE ITA = 2SoC, f = 1MHzI 
' . 

.. : 
Parameter Symbol Min Typ Max Unit 

'. i/o Capacitance (VI/O = OV) ClIO, s pF 

Input Capacitance (VIN =OV) CI'N 6 pF 
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RECOMMENDED OPERATING CONDITIONS 
(Referenced to GND) 

Parameter Symbol Min 

Supply Voltage Vee 4.5 

Input Low Voltage \ilL -2.0' 

Input High Voltage V IH 2.2 

Ambient Temperature Til. 0 

*-2.0 V Min for pulse width less than 20 ns. (VIL Min.= -0.3 Vat DC level) 

DC CHARACTERISTICS 
(Recommended operating conditions unless otherwise noted.) 

MB 8464A· MB 8464A·BOL/80LL 

Parameter Symbol 80/10/15 10L/l0LL/15L/15LL 

Min Max Min Typ Max 

1581 2 1/lA 0.1 
Standby Supply Current 

1582 3 3 

Active Supply Current ICCI 50 50 

Operating Supply Current Icc2 60 60 

Input Leakage Current ILl -1 1 -.1 -1 

Output Leakage Current ILi/o -2 2 -2 2 

Output High Voltage VOH 2.4 2.4 

Output Low Voltage V~L 0.4 0.4 

Note: All voltages. are referenced to GND 

Fig. 2 - AC TEST CONDITIONS 

• Input Pulse Levels;, 0.6V to 2.4V 

Typ 

5.0 

Unit 

mA 

mA 

mA 

mA 

/J.A 

/J.A 

V 

V 

Max Unit 

5.5 V 

0.8 V 

Vee+0.3 V 

70 °c 

' Test Condition 

.. 

CS2~0.2V.GSI4 Vee-o.2V 
(CS2 ~ 0.2V or CS2 4 Vcc -0.2V) 

CS1 =VIH orCS2 =VIL 

CS1,= VII •• CS2 = V IH 
V IN = V IH or V IL • lOUT = OmA 

Cy.cle = Min .• Duty = 100% 

lOUT = OmA 

V IN = OV to Vcc 

VI/O = OV to Vcc 
CS1 = V IH or CS2 = VIL or 
OE = V IH orM = V IL 

10H = -1.0mA 

IOL=2.1mA 

< Output Load > 
+5V 

• Input Pulse Rise and Fall Times: 
• Timing Reference Levels: 

.5ns (Transient Time .between .Q.8V and 2.2V) 
Input: V IL '=0.8V.V IH =2.2V 
Output: VOL = 0.8V. VOH = 2.0V 

• Output Load: 

R 1 R2 CL Parameters Measured 

Load I 1.8KSl '990Sl 100 pF exi:epti~LZ. tOLZ. tCHZ. tOHZ. tWLZand tWHZ 
Load II 1.8KSl 99011 5 pF tCLZ. tOLZ. tCHZ. tOHZ. tWLZ and tWHZ *! "~,u~in1l jig and stray capacitance 

.' 
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AC CHARACTERISTICS 
(Recommended operating conditions unless otherwise noted) 
READ CYCLE 

.. 
,- MB8464A-

Parameter " Symbol, BO/BOL/BOll 
- ' 

Min Max 
" 

Read Cycle Time tRc BO 

Address Access Time '" tAA BO 

CS, Access Time tAC1 BO 

CS:z Access Ti me tAC2 BO 

Output Enable to OutP\lt Valid tOE 35 

Output Hold from Address Change tOH 10 

Chip Select to Output L'ow:Z" tCLZ 10 

Output Enable to Output Low-Z" "tOLi: 5 

Chip Sel,ect to Output High-Z", tCHZ 35 

Output Enable to OutputHigh-Z',1 tOHZ 30 " 

MB8464A- MB 8464A-
10/10L/10ll 15/15L/15ll, 

Min , Max Min Max 

100 150 

100 150 

100 150 

100 150 

45 55 

10, 10 
, 

10 10 

i; 
" 5 

35 40 

35 40 

A~.~";===#-; ---'-to-H -tAA- 1
-, "~C -x-}-~'~Jr-: .......---

DOUT PREVI9US'DATA VALiD' :J X _ i DATA VALID 

cs, 

DoDi-" ' 

, '0"".,'> 

Note: ,''.1 Transition is measuredat,the 'poiM,of±5QOmV'frQI11 steady 'state voltage; 

*2 WE is high for Read 'Cycle, ' , • 
*3 Devie,e iscontiilliOUslY select~d, CS, = OE, = V1L , eS2 =iV 1H , 

*4 Address vaildpriot to oi-coincident with CSt transition low, CS:i transition I)illh_ 

6·& 

Unit 

"ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
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WRITE CYCLE 

MB 8464A· MB 8464A· MB 8464A· 

Parameter Symbol 80/80l/80ll 10/1 Ol/l Oll 15/15l/15LL 

Min Max Min Max Min Max 

Write Cycle Time twc 80 100 150 

Address Valid to End of Write tAW 60 80 100 

Chip Select to End of Write tcw 60 80 100 

Data Valid to End of Write tow 30 35 40 

Data Hold Time tOH 5 5 5 

Write Pulse Width twp 60 70 90 

Address Setup Time t AS 0 0 0 

Write Recovery Time tWR 10 10 10 

Write Enable to Output Low·Z·' tWLZ 5 5 5 

Write Enable to Output High·Z·' tWHZ 30 35 40 

WRITE CYCLE TIMING DIAGRAM *2 

WRITE CYCLE I: wE CONTROLLED 

AODRESS .... ---~~------------------------------------------------~F----------

cs, 

WE 

Note: "1 Transition is measured at the point of ±500f!1V from steady state voltage. 
*2 If OE, CS, and CS2 are in the READ Mode during this period,l/O pins are in the output state so that the 

input signals of opposite phase to the outputs must not be applied. 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
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WRITE CYCLE Ii: CS1 CONTROLLED*1 

twe 

.1 
ADDRESS 

tAw 

//// V//////////////////// //// /LLL/ 

~ tew -tWA-

cs, 
tew 

CS2 ////// -................................................... 
twp 

................................ J ................ -/ / / / / / / / / / 

HIGH-Z 
~tDW-~tDH 

HIGH-Z 
DATA IN VALID D,N 

tCLZ *3 tWHZ*3 

HIGH-Z 
~ 

HIGH-Z 

WRITE CYCLE III: CS2 CONTROLLED*2 

twe 
I 

ADDRESS 

tAW 

OE /// /////// /////// //// / 

tew 

..... \. ..... \ " ..... \ .//// /LLLL 

~ tew t---tWA-

twp 

WE \.\.\.\.\.\.\. . \.\. \. JLLLLLLLLL 

D,N 
HIGH-Z 

r----tow--- ~tDH 
DATA IN VALID 

HIGH-Z 

tCLZ 
'3 '3 

~ 
HIGH-Z HIGH-Z 

Note: *1 If DE, CS2 and WE are in the READ Mode during this period, I/O pins are in the output state so that the 
input signals of opposite phase to the outputs must not be applied. 

6-8 

*2 If DE, CS, and WE are in the READ Mode during this period, I/O pins are in the output state so that the 
input signals of opposite phase to the outputs must not be applied. 

*3 Transition is measured at the point of ± 500mV from steady state voltage. 
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DATA RETENTION CHARACTERISTICS 
(Recommended operating conditions unless otherwise noted) 

Parameter Symbol Min Typ 

Data Retention Supply Voltage V OR 2.0 

Standard 

Data Retention 
L·Version lOR 1.0 

Supply Current'2 

LL-Version'3 1.0 

Data Retention Setup Time tORS 0 

Operation Recovery Time tR t RC 

Note: *2 CS2 controlled: V OR = 3.0V, CS2 ~ 0.2V 
CS, controlled: V OR = 3.0V, CS, ~ VOR-0.2V (CS2 ~ O.2V or CS2 ~ V oR -0.2V) 

*3 VDR=3.0V, TA=0°Cto40°C 

DATA RETENTION TIMING 

DATA RETENTION I: CS, CONTROLLED 

DATA RETENTION MODE .. 
4.5V 4.5V 

Vce 

CS, 
CS, ~ VOR-O.2V 

DATA RETENTION Ii: CS2 CONTROLLED 

DATA RETENTION MODE 

4.5V 4.5V 
Vce \ VOR I \... ____________ ..J 

Max 

5.5 

1.0 

25 

2.0 

CS2 B:'""'-
CS2 ~O.2V 

~"~ 
O.4V ~ 

Unit 

V 

mA 

p.A 

p.A 

ns 

ns -
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PACKAGE DIMENSIONS 
(Suffix: P) 

6·10 

INDEX 

28·LEAD PLASTIC DUAL·IN'LlNE PACKAGE 
(CASE No.: DIP·28p·M02) 

(EJECTOR MARK) I 
.543±.010 

1~========~;;::;;::====7==========~IJ"~1 
r-1'~---1.407~:g~~(35.73~g:;)-----i.1 

~OO'::;'~'''''.:'1 
~ .195(4.96)MAX 

~ ~ ~.118(3.0)MIN 
.100(2.54) I I .060+.020 . II .018±.003 ----t--L 
TYP -0 ---II-- (0.46±0.08) .020(0.51 )MIN 

(1.52~g·5) 

© 1986 FUJITSU LIMITED D28006S·2C 

.600(15.24)TYP 

Dimensions in 
inches (millimeters) 



PACKAGE DIMENSIONS 
(Suffix: P-SK) 

MB 8464A-80/80L/80LL 1111111111111111111111111111111111111111111111111 

FUJITSU 
:: :::::: ~yj~. gt~~ gtt 1111111111111111111111111111111111111111111111111 

28-LEAO PLASTIC DUAL-IN-LiNE PACKAGE 
(CASE No_:· DIP-28P-M04) 

,~':.::i: :~"~M:': : : :0: : ]3~~ 
I 1.392~:~~~(35.36~~:~) . I .010 •. 002 

(0.25'0.05) 

.300(7.62)TVP 

.100(2.54) I 
TVP 

b:U. . . j. .207(5.25)MAX. 

~.118(3.0)MIN 0·· 

.020(o.51)MIN 

©1986 FUJITSU LIMITED D2B01BS·2C Dimensions in 
inches (millimeters) 
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Imlllllilimmlllllllllllllllillmlllllllill MB . 8464A-8Q/SOL/8Ql.L 
FWITSU Mlo 8464A-1.0/1 OL/1 Ou. 
1IIIIIIIIIImllllllllllllllllllllllllmIIIIIIIIMB·· 84644.1 ~/l~L/l.511. 

PACKAGE DIMENSIONS 
(Suffix: PF) 

28-lEAO PLASTIC flAT PACKAGE 
. (CASE No',i..FPT-28P-M02) 

INDEX 

F 
~nn~rrn~nn~~ 

6-12 

-r 
.339'.008 
(8.6'0.2) J :465'.012 

(11.8±0.3) 

O(O)MIN 

(STAND OFF) 

.006±.002 
(0.15.0.05) 

.11.0(2;8)MAX . 

view "A" 

MAX 
.027(0.68) 

MAX 

Dimensions in 
inches (millimeters) 



MB 8464A-80/80L/80LL 
MB 8464A-l 0/1 OL/l OLL 
MB 8464A-15/15L/15LL 

1111111111111111111111111111111111111111111111111 

FUJITSU 
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PACKAGE DIMENSIONS 
(Suffix: CV) 

32-PAD CERAMIC (METAL SEAL) LEADLESS CHIP CARRIER 
(CASE No_: LCC-32C-A02) 

'PIN NO.1 INDEX C.040(1.02)TYP 
(3PLCS) 

.360(9.14)TYP 

.450~:~~~ 
.065(1.65) 
TYP 

.085(2.16) 

C.015(0.38lTYP 

l .460(11.68) 
TYP 

.400(10.16) 
TYP 

Oimensions in inches 
(millimeters) 

• Shape of PIN NO.1 INDEX: Subiect to change without notice. 

©1987 FUJITSU LIMITED C32011S-3C 

Circuit diagrams utilizing Fujitsu products are included as a 
means of illustrating typical semiconductor applications; con
sequently, complete information sufficient for construction pur-
-poses is not necessarily given. The information has been carefully 
checked and is believed to be entirely reliable. However, no 
responsibility is assumed for inaccuracies. Furthermore, such in
formation does not convey to the purchaser of the semiconductor 
devices described herein any license under the patent rights of 
Fujitsu Limited or others. Fujitsu Limited reserves the right to 
change device specifications. 
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256K-BIT (32,768 x 8) CMOS STATIC RANDOM ACCESS 
MEMORY WITH DATA RETENTION AND LOW POWER 

The Fujitsu MB B4256 is a 32,768-word by 8-bit static random access mem
ory fabricated with a CMOS silicon gate process. The memory utilizes asynchro· 
nouse circuitry and may be maintained in any state for an indefinite period of 
time. All pins are TTL compatible, and a single +5 volts power supply is re
quired. 

The MB 84256 is ideally suited for use in microprocesser systems and other 
applications where fast access time and ease of use are required. All devices 
offer the advantages of low power dissipation, low cost and high performance. 

• Organization: 
• Fast access ti me: 

32,768 x 8 bits 
100 ns max. (MB 84256-10/10L!10LL) 
120 ns max. (MB 84256-12/12L/12LL) 
150 ns max. (MB 84256-15/15L/15LL) 

• Completely static operation: No clock required 
• TTL compatible inputs/outputs 
• Three·state outputs 
• Single +5V power supply, ±10% tolerance 
• Low power standby: 

CMOS level: 5.5 mW max. (MB 84256-10/12/15) 
0.55 mW max. (MB 84256-10L/l0LL/12L!12LL! 

15L/15LL) 
TTL level: 16.5 mW max. (MB 84256-10/10L/l0LL/12/12L!12LL! 

15/15L/15LL) 
• Data retention: 2.0V 
• Standard 28'pin DIP (600 mil) (Suffix: -PI 
• Standard 28-pin Bend-type Plastic Flat Package (450 mil) (Suffix: -PF) 
• Standard 32-pad LCC (Suffix: -CV) 

ABSOLUTE MAXIMUM RATINGS (see NOTE) 

Rating Symbol Value Unit 

Supply Voltage Vee -0.5 to +7.0 V 

Input Voltage V1N -0.5 to Vee+0.5 V 

Output Voltage VOUT -0.5 to Vee+0.5 V 

Temperature Under Bias TB1AS -10to+85 °c 

Storage CERAMIC -65 to +150 
TSTG °c Temperature Range PLASTIC -40 to +125 

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATI NGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet .. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 

MB 84256-10/10LllOLL 
MB 84256-12112L/12LL 
MB 84256-15/15L/15LL 

August 1986 
Edition 2.0 

PLASTIC PACKAGE PLASTIC PACKAGE 
DIP-2BP-M02 FPT-28P-M02 

CERAMIC PACKAGE 
LCC-32C-A02 

PIN ASSIGNMENT 

A14 

A" 

A, 

A. 
A, 
A, 

"°2 
1/03 

A" 
As 

A. 

A,. 

os 

1/06 

1/05 

AU Vee 
A, A121 NC lWE A13 

:....4..JJ1!:1 ~~~.!::!OJ 
~_J 

TOP view 

C~Ae 
~!,Ag 
~~7 All 

~!I NC 
~2.? O! 

t~~~o 
~~2 I/Os 

~~1 110, 

This device contains circuitry to protect the 
inputs against cta,nage due to high static volt
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi
mum rated voltages to· this high impedance 
circuit. 

6-15 



1IIImllllllmllllllllllmOO~I~~I~mlll·· MB·· 84256~10/10L/1(:)1L .. 
FUJITSU MB 84256.12/12L/12LL 
ImIIW~lllllllllllmm~I~~mlmlllmll MB84256.15/15L/15~1-

Fig. 1 - MB 84256 BLOCK DIAGRAM 

- t--

· · 
ADDRESS "ROW 

512x64xB 

BUFFER "DECODER 
MEMORY CELL · · ARRAY 

· · 
I-- -

!CS 

I 
. . . 

· ADDRESS I/O GATE & 
BUFFER · COLUMN DECODER ;:: · 

Ics I . . . 
DE 

BUFFER DATA I/O BUFFER 

Ics 1 11111 
TRUTH TABLE 

CS 010 WE! MODE SUPPLY I/O PIN CURRENT 

H X X NOT SELECTED ISB HIGH-Z 

L H H OOUT DISABLE Icc HIGH-Z 

L L H READ Icc DOUT 
L X L WRITE ICC DIN 

CAPACITANCE ITA = 25°C; f = 1 MHz) 

Parameter Symbol Min Typ 

110 Capacitance IV I/O = OVI Clio 

Input CapacitanCe (VIN = OV) C IN 

6·16 

--<JVcc 

--<JGND 

J 

1 
ro- CS 

1 1 

Max Unit 

8 pF 

7 pF 



MB 84256.;10/lOL/1OLL 
MB 84256-12/.12L/12LL 
MB 84256-15/15L/15LL 

Ilmillml~imlllmimlllm~~I~111111 
FU.nTSU 

I!m~I~l!m~mOOII 

RECOMMENDED OPERATING CONDITIONS 
(Referenced to GND) 

Parameter Symbol Min Typ Max Unit 

Supply Voltage Vcc 4.5 5.0 5.5 V 

Input Low Voltage Vil -2.0 • 0.8 V 

Input High Voltage VIH 2.2 Vcc+0.3 V 

Ambient Temperature TA 0 70 DC 

• -2;0 V Min. for pulse width less than 20 ns. (V I l Min = -0.3 V at DC level) 

DC CHARACTERISTICS 
(Recommended operating conditions otherwise noted.) 

MB 84256·10/12/15 MB 84256-1 OL/1 OLL/ 
Parameter Symbol 12L112LL/15L115LL Unit Test Conditions 

Min Max Min Max 

Standby Supply ISBI 1 0.1 CS~Vcc-0.2V 
Current 

mA 
ISB2 3 3 CS= VIH 

Active Supply 
'lcCI 45 45 

CS = Vil. VIN = VIH or Vil 
Current lOUT = Oh,lA 

mA 
Operating Supply 

Icc2 70 70 
Cycle =' Min .• 

Current Duty = 100%. lOUT = 0 mA 

Input Leakage 
III -1 1 -1 1 

.. 
/.LA VIN =. OV to V~c Current 

Output Leakage 
ILiIO -1 1 -1 1 /.LA 

VIIO = OV to Vcc. CS = VIH. 
Current OE = VIH or WE = Vil 

Output High 
VOH 2.4 2.4 V IOH= -1.0mA Voltage 

Output Low 
VOL 0.4 0.4 V IOl =2.1 mA Voltage 

Note: All voltages are referenced to GN 0 

Fig~ 2 - AC TEST CONDITIONS 
+5V 
I 

~ 
~RI • Input Pulse Levels: 0.6V to 2.4V 

• Input Pulse Rise & Fall Times: 5ns (Transient between 0.8V and 2.2V) 
DOUT 

"r 
• Timing Reference Levels: Input: Vil = O.SV. VIH = 2.2V 

(110) 
Output: VOL =O.SV. VOH =2.0V > 

~R2 • Output Load . ' 

• Including Jig and stray capacitance 
7.7-

RI R2 Cl Parameters Measured 

Load I 1.8KO 9900 100pF except tClZ. tOlZ. tCHZ. tOHZ. tWlZ and tWHZ 
Load II 1.8KO 9900 5pF tClZ. tOlZ. tCHZ. tOHZ. tWlZ and tWHZ 
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1111111111111111111111111111111111111111111111111111 MB 84256-10/10L/10LL 
FUJITSU MB 84256-12/12L/12LL 

1111111111111111111111111111111111111111111111111111 MB 84256-15/15 L/15 LL 

AC CHARACTERISTICS 
(Recommended operating conditions unless otherwise noted:' 

READ CYCLE" 

MB 84256-10/ 
Parameter Symbol 10L/l0LL 

Min Max 

Read Cycle Time t RC 100 

Address Access Time '2 tAA 100 

CS Access Time '3 t ACS 100 

Output Enable to Output Valid tOE 40 

Output Hold from Address Change tOH 20 

Chip Select to Output LOW_Z'4'5 tCLZ 10 

Output Enable to Output LOW-Z'4 '5 tOLZ 5 

Chip Select to Output High-Z'4'5 tCHZ 40 

Output Enable to Output High-Z'4'5 tOHZ 40 

READ CYCLE TIMING DIAGRAM " 

READ CYCLE I: ADDRESS CONTROLLED'2 

READ CYCLE ll: CS CONTROLLED'3 

MB 84256-12/ MB 84256-15/ 
12L/12LL 15L/15LL 

Min Max Min Max 

120 150 

120 150 

120 150 

50 60 

20 20 

10 10 

5 5 

40 50 

40 50 

DATA VALID 

ADDRESS ::::::::::::::::::::-:'~I-;~_ -:=_ -:=--:=---t=AA=~-_==_ -:=_ -=~:-I~_~_C.~~~~~~~~~~~~~~~~-j~~~ :::::::::::::::::::: 

DOUT 

Note: * 1 WE is high for Read cycle. 

6-18 

*2 Device is continuously selected, CS = OE =V IL . 
*3 Address valid prior to or coincident with CS transition low. 
*4 Transition is measured at the point of ±500mV from steady state voltage. 
*5 This paramet~rIsspecified With Load II in Fig. 2. 

~ : Undonfined 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 



MB 84256-10/10L/l0LL 1IIIIIIIIIIIImlllllllllllllillmllllllillmllili 
MB 84256-12/.12L/12LL FUJITSU 
MB 84256-15/15L/15LL 1llllllllllllmlmlmllll~lllllmllllllllllllll 

WRITE CYCLEo,02 

MB84256-10/ M B 84256-12/ MB 84256-15/ 
Parameter Symbol 10L/l0LL 12L/12LL 15L/15LL Unit 

Min Max Min Max Min Max 

Write Cycle Time0 3 twe 100 120 150 ns 

Address Valid to End of Write. tAW 80 85 100 ns 

Chip Select to End of Write tcw 80 85 100 ns 

Data Valid to End of Write. tow 40 45 50 ns 

Data Hold Time tOH 0 0 0 ns 

Write Pu Ise Width twp 60 70 90 ns 

Address Setup Time t AS 0 0 0 ns 

Write Recovery Time °4 tWR 5 5 5 ns 

WE to Output Low-Z05 °6 tWLZ 5 5 5 ns 
WE to Output High-Z05 °6 tWHZ 40 40 50 ns 

WRITE CYCLE TIMING .DIAGRAM "*2 

WRITE CYCLE I: WE CONTROLLED 
'3 

ADDRESS 

.. twe 
I 

}. X -
tAW tWR~ 

tcw 

~~ \\ //////// 
-tAS~ twP 

1\ _\. 

I---tow- _tOH_ 

HIGH-Z HIGH-Z 
DATA VALID 

I- tWHZ· S• 6 _tWLZoU 

DOUT XXXXXXXXX HIGH-Z XXX 

~ : Undefined 

Note: *1 If OE, CS are in the READ Mode during this period, I/O pins are in the output state so that the input signals of 
opposite phase to the outputs must not be applied. 

*2 If es goes high simulteneously with WE high, the output remains in high impedance stete. 
*3 All write cycle are determined form last address transition to the first address transition of the next address. 
*4 tWR is defined from the end point of WR ITE Mode. 
*5 Transition is measured at the point of ±500mV from steady stete voltage. 
*6 This parameter is specified with Load II in Fig. 2. 
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Note: 
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*1 

*2 
*3 
*4 
*5 
*6 

WR ITE CYCLE IT: CS CONTROLLED'I' 2 

'3 twe 
L 

~ Q. ADDRESS 

tAW 
,I 

~ tew ~tWR:.!-

twp 

~\\ 1\ \ \ ///LLLLL 

tow- I---tOH-

HIGH-Z 
DATA VALID 

HIGH-Z 

DOUT 

,,, ~CLZ *6*6 
<~tWHZ'6'6 

HIGH-Z HIGH-Z 
X X 

~ : Undefined' 

If CE, CS are in the READ Mode during this "period, 1/0 pi"risare in the output state so that the input signals of 
opposite phase to the outputs must not be applied. 
If CS goes high simultaneously with WE high,the output remains in high impedance state. 
All write cycle are determined from last acjdress transition to the first address transition of the next address. 
tWR is defined from the end point of WRITE Mode." ". 
Transition is measured at the point of ±500mV from steady state voltage. 
This parameter "is specified with Load IT in Fig. 2. 



DATA RETENTION CHARACTERISTICS 
(Recommended operating conditions unless otherwise noted) 

Parameter 

Data Retention Supply Voltage" 

Standard 
Data Retention'2 
Supply Current L-Version 

LL-Version'3 

Data Retention Setup Time 

Operation Recovery Time 

Note: *1 CS~VoR-0.2V 
*2 VOR =3.0V,CS~VOR-0.2V 
*3 VOR =3.0V, TA = 40°C 

DATA RETENTION TIMING 

DATA RETENTION 

Symbol 

VOR 

lOR 

tORS 

tR 

Min 

2.0 

0 

t RC 

MB 84256-10/1OL/10LL 1IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIImii 

MB 84256-12/12L/12LL FUJITSU 
MB 84256-15/15L/15LL 1IIIIIIIIIIIIImllllllllllllllllllllllllllllllllili 

Max Unit 

5.5 V 

1 mA 

50 

5 
IlA 

ns 

ns 
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Illmllllllllmlmlillmlllllllll~ruml·· MS •. 84256.10/1OL/IOLL 
fi'UJITSU· MB84256.12/12L!12.,L 

111111~llllmmlllllllllmllllllllllllllllll MS84256.15/15J.f15LL. 

PACKAGE DIMENSIONS 
(Suffix: PI 

28-LEAD PLASTIC DUAL IN-LINE PACKAGE 
(CASE No_: DIP-28P-M02) 

l 
.533(13.551 

.~~~~~~~~~~~~~~~J'~' 
I 1.389(35.281 . 

1.415(35.931 

.100(2.541 1 I 
TYP 

.1 © His6 FUJITSU .LIMIT~D·D2S006S·IC 

6-22 

.03910.991 

.059(1.491 

11"'''~'M~ . .118(3.00IMIN 

.02010.51IMIN 

.590(14.991 

.610(15.491 

Dimensions in 
in~tl<es (milli~.etli!rs) 



PACKAGE DIMENSIONS 
(Suffix: PF) 

28-LEAD PLASTIC FLAT PACKAGE 
(CASE No.: FPT-28P-M02) 

-

MB 84256-1O/10L/lOLL 1111111111111111111111111111111111111111111111111 

Me 84256-12/12L/12LL FUJITSU 
MB 84256-15/15L/15LL 1111111111111111111111111111111111111111111111111 

O(O)MIN 

(STAND OFF) 

~If-
VIEW A 

Detail of "A" part 
©1985 FUJITSU LIMITED F28011S-1C 

.091(2.3) 

.102(2.6) 

.... 

.-J 

.402 10.2) 

.00410.11 

.008(0.2) 
.110(2.8) 

MAX 

0.07(0.18) 
MAX 

.027 (0.6i!l 
MAX 

Dimensioris in 
inches (millimeters) 
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FU.J.I"1:1 
IWIIWIIIIIIII!IIWIIIIOOIIIII!I!WlmW 

MB84256.-10/10J,/lOIJ. 
MB 84256-12/12L/12LL 
MB 84256-1S/1$L!15Jo. .. 

PACKAGE DIMENSIONS 
(Suffix: CV) 

6-24 

" 

32-PAD CERAMIC (METAL SEAL) LEADLESS CHIP CARRIER 

'PIN 1 INDEX 

/ 
<f 

.545(i3 

.560114 

.445 (11.301 

.460(11.681 

(CASE No.: LCC-32C-A02) . 

.040(1.02ITYP 
(3PLCSI 

.360(9. 141TYP 
.. C.01!;'(0.38)TYP 

Dimensions in inches 
(millimeters) 

*Sh~pe of ~.in 1 index: Subject to change without notice 

©1985 FUJITSU LIMITED C32011S 

Circuit diagram.s utilizing Fujitsu products are ·included as a 
means of illustrating typical semiconductor applications; con
sequently, complete information sufficient for construction pur
poses is not necessarily given. The information has been carefully 
checked and is believed to be entirely reliable. However, no 
responsibility is assumed for inaccuracies. Furthermore, such in
formation does not convey to the purchaser of the semi·conductor 
devices described herein any license under the patent rights of 
Fujitsu Limited or others_ Fujitsu Limited reserves the right to 
change device specifications_ 



111111111111111111111111111111 ~~~~~~~~~MB~842~56~A-7~0/7~Ol~/7~Oll~ 
FUJITSU CMOS 262 .. 144-BIT STATIC MB84256A-IO/IOl/IOll 

RAN'DOM ACCESS MEMORY MB84256A-12/12l/12lL 
111111111I11111111I11111111I11~~~~~~~~~~MB84~2~56A~-1~5/§15l~/1~5ll~ 

256K-BIT (32,768x8) CMOS STATIC RANDOM ACCESS 
MEMORY WITH DATA RETENTION AND LOW POWER 

The Fujitsu MB84256A is a 32,768-word by 8-bit static random 
access memory fabricated with a CMOS si1licon gate process. 
The memory utilizes asynchronous circuitry and may be main
tained in any state for an indefinite period of time. All 
pins are TTL compatible, and a single +5V power supply is 
required. 

The MB84256A is ideally suited for use in microprocesser 
systems and other applications where fast access time and 
ease of use are required. All devices offer the advantages 
of low power dissipation, low cost and high performance. 

• Organization: 32,768 x 8 bits 
• Fast access time: 70 ns max. (MB84256A-70/70L/70LL) 

100 ns max. (MB84256A-10/10L/10LL) 
120 ns max. (MB84256A-12/121/12LL) 
150 ns max. (MB84256A-15/15L/15LL) 

• Completely static operation: No clock required 
• TTL compatible inputs/outputs 
• Three state outputs 
• Single +5V power supply, ±10% tolerance 
• Low power standby : 

CMOS level: 5.5 mW max. (MB84256A-70/10/12/15) 
0.55 mW max. (MB84256A-70L/70LL/IOL/10LL/ 

12L/12LL/15L/15LL) 
TTL level: 16.5 mW max. (MB84256A-70/70L/70LL/10/10L/ 

10LL/12/121/12LL/15/15L/15LL) 
• Data retention: 2.0V min. 
• Standard 28-pin DIP (600mil) (Suffix: P) 
• Standard 28-pin DIP (300mi1) (Suffix: P ..... SK) 
• Standard 28-pin Bend-type FPT (450mil) (Suffix: PF) 

ABSOLUTEMAXIMUM RATINGS (~ee NOn) 

Rating Symbol Value Unit 

Supply Voltage VCC -0.5 to +7.0 V 
Input Voltage VIN -0.5 to VCC+O.S V 
Output Voltage VI/O -0.5 to VCC+0.5 V 
Temperature. under Bias TBIAS -10 to +85 wC 
Storage Temperature TSTG -40 to +125 wC 

TS256-B889 
Sept. 1988 

PLASTIC PACKAGE 
DIP-2BP·M02 

PLASTIC PACKAGE 
DIP-28P-M04 

PLASTIC PACKAGE 
FPT-2BP·M02 

PIN ASSIGNMENT 

A 1.C 1 28 ;Jvcc 
A'2 2 27 :Jm 
A7 3 26 ;JA13 

Ai!: • 
2 ~A. 

A5~ 5 2. ;JAg 
A~C6 23 pAil 
A,c7 22 poe 
A2' 8 

TOP VIEW 21 
pA,. 

A,e 9 20 8C'S 
AO~ to 19 ~I/08 

IIO,!: 11 ,8 P"07 
1102 12 17 ~1I05 
J/03C 13 ,6 P"Os 
GND· 14 '5 PliO. 

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM This device contains circuitry to protect ttte 

RATINGS are exceeded. Functional operation should be restricted to inputs against damage due to high static volt-
ages or electric fields. However. it is advised 

the conditions as detailed in the operational sections of this data that normal precautions be taken to avoid 
sheet. Exposure to absolute maximum rating conditions for extended application of any voltage higher than maxi· 

periods may affect device reliability. mum rated voltages to this high impedance 
circuit. 
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n~lll_ .:MB84256A-70nOLnOLL 
FUJITSU ·M884256A.,..lO/lOl/10lL 

. ..... M884256A-12/12L/12LL 
1IIIIaliRili MB84256A~15/lSl/15LL 

Fig, 1 - HB.84256A BLOCK DIAGRAH 

AO 0----'-1 
Al 0----'-1 
A20----'-I 
A30---4 
A4 0----'-1 
AS o---f 
A6 0---4 
A7 

A8 
A9 
AlO 
All 
A12 
A13 
A14 

OE 

WE 

CS 

ADDRESS 
BUFFER 

CS 

BUFFER 

CS 

Cs ~ 

'llWl'lITABLE 

.• 
• 

• 

ROW 
DECODER 

• 
• 

• 

• 

• 

256 x 12.8 x 8 
MEMORY CELL ARRAY 

• • • 

• 

1/0 GATE & 
COLUMN DECODER 

• • 

DATA I/O BUFFER 

1/01 1/03 1/05 .1/07 
1/02 1/04 1/06 1/08 

~ VCC 

~ GND 

cs 

Cs OE WE MODE SUPPLY I/O PIN CURRENT 
H. X . X Not Selected ISB High-Z 
L H· H DOUT Disable ICC High-Z 
L L H Read ICC DOUT 
L X L Write ICC DIN 

CAPACITANCEJTA=ZS~C. f=lHIJz) 

·Parameter . Symbol Min Typ Max Unit 

I/O.Capaeitance (VI/O=OV) ClIO 8 pF 
Input.Capacitance (VIN=OV) CIN 7 pF 
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MB84256A-70/70l/70ll 
MB84'256A-I0/I0l/I0ll 
MB84256A-12/12l/12ll 
MB84256A-15/15l/15ll 

RECOMMENDED OPERATING CONDITION 
(Referenced to GND) 

Parameter Symbol Min Typ Max Unit 
Supply Voltage VCC 4.5 5.0 5.5 V 
Ambient Temperature TA 0 70 "c 

DC CHARACTERISTICS 
(Recommended operatiDg conditions otherwise noted.) 

MBB4256A- MBB4256A-70L/70LI 
Parameter Symbol 70/10/12/15 /10L/10LL/12L . Unit Test Condition 

/12LL/15L/15LL 
Min Max Min Max 

Stanaby Supply ISB1 1 0.1 mA CS~VCC-0.2V 

Current ISB2 3 3 mA CS=VIH 

Active Supply ICCI 55 55 mA VIN=VIH·or VIL 
Current CS=VIL, IOUT=Om.! 
Operating I -70 BO BO Cycle=Min .• 
Supply 

1-10/12/15 
ICC2 70 70 mA Duty=100% 

Current IOUT=OmA 
Input Leakage ILl -1 1 -1 1 pA VIN=OV to VCC Current 

Output Leakage VI/O=OV to VCC 
ILI/O -1 1 -1 1 pA CS=VIH Current OE=VIH or WE=VIi 

Input High Voltage VIH 2.2 VCC· 2.2 VCC V +0.3 +0.3 
Input Low Voltage VIL -3.0 " O.B -3.0 * O.B V 
Output High Voltage VOH 2.4 2.4 V IOH=-1.0mA 
Output Low Voltage VOL 0.4 0.4 V IOL=2.1mA 

Note: All voltages are referenced to GND. 
*: -3.0V min. for pulse width less than 20 ns. (VIL min. = -0.3V at DC level.) 

DOUT 
(I/O) 

+5V 

Fig. 2 - AC TEST CONDITIONS 

• Input Pulse Levels: 0.6V to 2.4V 
• Input Pulse Rise & Fall Times: 

5ns (Transient between O.BV and 2.2V) 
• Timing Reference Levels 

Input: VIL=O. BV, VIH=2. 2V 
Output: VOL=O.BV, VOH=2.0V 

• Output Load 

* Including Jig and stray capacitance 

Parameters MeasUred 
exce t tCLZ tOLZ tCHZ, tOHZ, tWLZ and tWHZ 
tCLZ, tOLZ tCHZ, tOHZ, tWLZ and tWHZ 
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MB84256A-70/70L/70LL 
MB84256A-I0/I0L/I0LL 
MB84256A-12/12L/12LL 
MB84256A-15/15L/15LL 

AC CHARACTERISTICS 
(Recommended operating conditions otherwise noted.) 
READ CYCLE *1 

MB84256A- MB84256A-
Parameter Symbol 70/70L/70LI 10/10L/IOLI 

Min Max Min Max 
Read Cycle Time tRC 70 100 
'Address Access Time * tAA 70 100 

CS Access Time *3 tACS 70 100 

Output Enable to tOE 35 40 Output Valid 
Output Hold from tOH 20 20 Address Change 
Chip Select to tCLZ 10 10 Output Low-Z *4*5 
Output Enable to tOLZ 5 5 Output Low-Z *4*5 
Chip Select to tCHZ 25 40 Output High-Z *4*5 
Output Enable to tOHZ 25 40 Output High-Z *4*5 

READ CYCLE TIMING DIAGRAM *1 

ADDRESS 

DOUT , PREVIOUS DATA v~r: X X 
READ CYCLE 2: CS CONTROLLED *3 

ADDRESS 

tOE 
tOLZ 

MB84256A- MB84256A-
12/12L/12L1 l5/1SL/15LI 
Min Max Min Max 
120 150 

120 150 

120 150 

50 60 

20 20 

10 10 

5 5 

40 50 

40 50 

DATA VALID 

DOUT HIGH-Z DATA VALID HIGH-Z 

~: Undi!mfined 

Note: *1 WE is high for Read cycle. 
*2 Device is continuously s'elected, CS=OE=VIL. 
*3, -Address vaUd prior to or c,oiricident with CS transition low. 

Unit 

ns 
ns 

ns 

ns 

ns 

ns 

ris 

ns 

ns 

*4 Transition is. measured at the point of ,±500mV from steady state ,voltage. 
'*5 This parameter is specified with Load 2 in Fig. 2. 
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MB84256A-70/70L/70LL 
MB84256A-I0/I0L/I0LL 
MB84256A-12/12L/12LL 
MB84256A-15/15L/15LL 

WRITE CYCLE *1*2 
MB84256A-

Parameter Symbol 70/70L/101l 
Min Max 

Write Cycle Time *3 tWC 70 
Address Valid to tAW 50 End of Write 
Chip Select to tCW 50 End of Write 
Data Valid to tDW 25 End of Write 
Data Hold Time tDH 0 
Write Pulse Width tWP 50 
Address Setup Time tAS 0 
Write Recovery Time tWR 5 *4 
WE to Output Low-Z tWLZ 5 *5*6 
WE to Output High Z tWHZ 25 *5*6 

WRITE CYCLE TIMING DIAGRAM *1*2 

WRITE CYCLE 1: WE CONTROLLED 

ADDRESS 

MB84256A- MB84256A- MB84256A-
10/10L/101l l2/12L/12LI 15/15L/1511 
Min Max Min Max Min Max 
100 120 150 

80 85 100 

80 85 100 

40 45 50 

0 0 0 
60 70 90 

0 0 0 

5 5 5 

5 5 5 

40 40 50 

tWC 

~ _______________ tAW ____________ ~~ ~~t~WR~~ 

-------------,1:--.--.. ~!--------- tWP --~ Jr--------------

tDW----t 

DIN DATA VALID 

DOUT HIGH-Z 

~ : Undenfined 

Unit 

ns 

ns 

ns 

ns 

ns 
ns 
ns 

ns 

ns 

ns 

Note: *1 If DE, CS are in the READ Mode during this period, I/O pins are in the 
output state so that the input signals of opposite phase to the outputs 
must not be applied. 

*2 If CS goes high simultaneously with WE high, the output remains in high 
impedance state. 

*3 All write cycle are determined from last address transition to the first 
address transition of the next address. 

*4 tWR is defined from the end point of WRITE Mode. 
*5 Transition is measured at the point of ±500mV from steady state voltage. 
*6 This parameter is specified with Load 2 in Fig. 2. . 
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FUJITSU 
ill~ill~l~il~liil 

MH84Z~6A-70/70L/70LL 
MB84256A-IO/IOL/IOLL 
MB84256A-12/12L/12ll 
MB84256A-15/15L/15lL 

WRITE CYCLE TIHING DIAGRAM *1*2 

WRITE CYCLE 2: CS CONTROLLED. 

Note: 

6·30. 

t WC 

ADDRESS ~. ~ 
I 

tAW 

~S tCW -tWR -'-1. kI 
I 

tWP 
.'\. '\: '\. '\ '\. '\. '\. '\ V//////// 

~ tDW -- -tDH ---+j 
HIGH-Z 

tCLZ tWHZ 
. ·.DATA VALID HIGH-Z DIN 

''-1 ---, HIGH-Z HIGH-Z X X [ 
r DOUT 

*1 

*2 

*3 

*4 
*S 
*6 

~.: Undenfined 

If DE, CS are in the READ Mode during this period, I/O pins are in the 
output state so that the input signals of opposite phase to the outputs 
must not.be applied. 
If CS goes high simultaneously with WE high, the output remains in high 
impedance state. . 
All.writecycle are determined from last address tr.ansition to the first. 
address transition of the next a4dress... . 
tWR is de~inedfrom the endpoint of WRITE Mode. 
Transition.ilSl measured at the point of ±SOOmV from steady state voltage. 
This parameteiisspecifiE!d with Load 2 in Fig. 2. 



1I1~li~~lil~l~i~l!i MB84256A-70/10l/10ll 
F UJ I TSU MB84256A-IO/IOl/IOll 

ill~~IIII~IIII~lilliil =:=~~~~= ~~~~~t~~~~~ 

DATA RETENTION CHARACTERISTICS 
(Recoamended operat~ conditions otherwise noted.) 

Parameter 

Data Retention Supply Voltage *1 
Data Retention I MB84256A-70/l0/l2/1S 
Supply I MB84256A-70L/10L/12L/15L 
Current *2 I MB842S6A-70LL/10LL[12LLDSLL 
Data Retention Setup Time 
Operation Recovery Time 

Note: *1 CS~VDR-0.2V 
*2 VDR=3.0V, CS~VDR-0.2V 
*3 VDR=3.0V, TA=40oC 

DATA RETENTION TIMING 

DATA RETENTION 

Symbol 

VDR 

IDR 

tDRS 
tR 

Data Retention Mode 

VCC 

Min Typ Max 

2.0 5.5 
1.0 

1.0 50 
1.0 5.0 * 

0 
tRC 

r~~J-___ m ____ ~----______ m·t tR ~ 
--"T-,-""'7'""::k-...... CS~VDR-O. 2V _rlr----"I-::,""""o,""""<""'....--
ZZZJf2.2i 2.2V T'-\\\ 

Unit 

V 
mA 

pA 

ns 
ns 
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MB84256A-70/10L/10LL 
MB84256A-I0/I0L/lOlL 
MB84256A-12/12L/12LL 
MB84256A-15/15L/15LL 

PACKAGE DIMENSIONS 

INDEX 

28-LEAD PLASTIC DUAL IN-LINE PACKAGE 
(CASE No.: DIP-28P-M02) 

I 
.543>.010 

1~========~;:::===;2=========::jIJ"" 
1------l.407~:~~~(35.73~~:;)-----;1 

nan+·020 II ""'10. nl"l., r- ·----0 ---II-- .W'w-.Ww 

+0 5 (0.46'0.08) 
(1.52_0 ' ) 

~ 1986 FUJITSU LIMITED 028006S·2C 
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.600(15.24)TVP 

Dimensions in 
inches (millimeters) 



1i~1!!llil~i!ilili MB84256A-70/70L/70LL 
FUJITSU MB84256A-I0/I0l/I0LL 

MB84256A-12/12L/12LL 
lilml~IiII~!lill MB84256A-15/15l/15LL 

PACKAGE DIMENSIONS 
Suffix:P-SK 

28-LEAD PLASTIC DUAL IN-LINE PACKAGE 
(CASE No.: DIP-28P-M04) 

01986 FUJITSU LIMITED D2801aS·2C 

.010:1:.002 
(0.2S:0.0S) 

.300(7.62)TVP 

Cl:J. . .207(S.2S)MAX 

CP·llS(3.0)MIN 

. .020(O.SlIMIN 

"Dimensionl in 
inChes (millimeters) 
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1llRBIlmRn,mlillnll MB84256A-70/70L/70LL 
mU~DUI mu MB84256A-I0/I0L/I0LL 

FUJITSU MB84256A-12j12L/12LL 
Ili~lll~ii~Dmiil MB84256A-15/15L/15LL 

PACKAGE DIMENSIONS 

28-LEAD PLASTIC FLAT PACKAGE 
. (CASE N~.: FPT-28P~~02)' 

1 

11-

O(O)MIN 
(STAND OFF) 

!.:!~.II.· . ~ J A02:'.012 
INDEX . .465:t.012 (102+03) 

,,--d::;:;=;;:=n=' ;:;::=n==n=;:r=n=;;=;;==;;=;=;l.·· j (11.8:t ,0.3) J' -. 
~ ~ ~t;;, .. 

+ 010 +0 25 I I .006'.002 l--___ .66_9::..:;-:0""08"--(1_7._75~-O:.:::2=_) __ __I· . --I (0. 15:t0.05) 

_ .110(2.8IMAX. 

, ~ 1987 FUJITS.V LIMITEOF28011S·2C 
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View "A" 

.008(0.18) 
MAX 

.027(0.68) 
MAX: 

Dimensions In ' 
inches (millimeters) 



1M BIT (131,072 x 8) CMOS STATIC RANDOM ACCESS 
MEMORY WITH DATA RETENTION AND LOW LOWER 

The Fujitsu MB841000 Is a 131,072-words x 8-blts static random access memory 
fabricated with a CMOS silicon-gate process. To make power dissipation lower, 
peripheral circuits consist of CMOS technology, and to obtain smaller chip size, cells 
consist of NMOS transistors and resistors. The memory utilizes asynchronous circuitry. 
All pins are TTL compatible, and a single +5V power supply Is required. 

The MB841000 has 32-pln 600mll plastic DIP and 32-pln 525 mil plastic FPT a8 package 
option. 

The MB841000 Is Ideally suited for use In microprocessor systems and other 
applications where fast access time, and ease of use are required. For example, since 
data retention voltege (VDR) Is 2. OV min.. MB841000 can be used as non volatile 
memory by battery back-up. All devices offer the advantages of low power dissipation, 
low cost and high performance. 

• Organization: 131,072 x 8 bits 

• Fast access time: tAA=tAcI=tAC2=80ns max. / tOE=35ns max. 
(MB841000-80/80L) 
tAA=tAcI=tAC2=IOOns max. / tOE=40ns max. 
(MB841000-10/10L) 

• TTL compatible Inputs/ outputs 

• Three-state outputs 

• Single +5V power supply, .t.l0% tolerance 

• Low power dissipation 

Active: 
Standby (TTL Level) 
Standby (CMOS Level) : 

Standard 
(MB841000-80/10) 
440 mA max. 
16.5 mW max. 
11 mWmax. 

• Data retention voltage: 2. OV min. 

Low-power version 
(MB841000-80Lll0L) 
440 mA max. 
16.5 mWmax. 
1.1 mWmax. 

• Standard 32-pln PLASTIC DIP(600mll) : Suffix -P 

• Standard 32-pln PLASTIC SOJ(525mll): Suffix -PF 

• JEDEC Standard Pin assignment 

Copyright @19SS by FWITSU UMITED and Fujitsu Microelectronics, Inc. 

MB841000-80/80L 
MB841 000-10/1 OL 

NC 
AlB 

AI4 

AI2 

A7 
As 

As 
A4 

A:3 
A2 

AI 

Ao 
1101 
1102 
1103 

GND 

August 1988 
Edition 1.0 

PLASTIC PACKAGE 
(DIP-32P-MOI ) 

TBD 

PLASTIC PACKAGE 
(FPT -32P-MXX) 

PIN ASSIGNMENT 
(TOP VIEW) 

VCC 

AI5 
CS2 
WE 
A13 
As 
A9 
All 

OE 
AIO 
CSI 
1108 
1107 
1106 
1105 
1104 
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FUJITSU MB84F256-25 

IIIIIIIIIIIIIIIIIIIIIIIIIIIIII~~~~~~~~~~~~ 
TS258 B88Y 
Nov. 1988 

CMOS 262~144-BIT STATIC 
RANDOM ACCESS MEMORY 

256K-BIT (32,768x8) FULL CMOS STATIC RANDOM 
ACCESS MEMORY WITH DATA RETENTION 

The Fujitsu MB84F256 is a 32,768-word by 8-bit static random 
access memory. Fabricated with full CMOS circuit, MB84F256 
realizes extremely low data retention current compared 
with that of MB84256, which can allows MB84F256 to use non 
volatile memory using a back up battery. 

The MB84F256 features minimum voltage of 1.lV operation to 
utilize single lithium battery. 
The device suits for application where, low and wide supply 
voltage and low power comsumption are required. 

• Organization: '32,768 x 8 bits 
• Fast access time: 250 ns max. (VCC=4.0V to 5.5V) 

2000 ns max. (VCC=2.2V to 3.6V) 
5000 ns max. (VCC=l.lV to l.8V) 

• Completely static operation: No clock required 
• TTL compatible inputs/outputs (at +5V power supply) 
• Three state outputs 
.·Single power supply (+1.5V, +3.0V, +5.0V) 

• Low power dissipation 
. Standby: 0.18 mW max. (VCC=l.lV to 1.8V) 

1.8 mW max. (VCC=2.2V to 3.6V) 
11.0 mW max. (VCC=4.0V to 5.5V) 

Active 9.0 mW max. (VCC=l.lV to 1.8V) 
72.0 mWmax. (VCC=2.2V to 3.6V) 
220 mW max. (VCC=4.0V to 5.5V) 

• Data retention: 1.lV min. 
• Standard 28-pin DIP (600mil) (Suffix: P) 
• Standard 28-pin Bend-type FPT (450mil) (Suffix: PF) 

ABSOlUTEMAXIMUM RATINGS (see NOTE) 

Rating Symbol Value 

Supply Voltage VCC -0.5 to +7.0 
Input Voltage VIN 0.5 to VCC+0.5 
Output Voltage VItO -0.5 to VCC+0 .. 5 
Temperature under Bias TBIAS -10 to +85 
storage Temperature TSTG -40 to +125 

Unit 

V 
V 
V 

wC 
wC 

PLASTIC PACKAGE 
DIP·28P·M02 

PLASTIC PACKAGE 
FPT·28P·M02 

PIN ASSIGNMENT 

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATI NGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. . 

This device contains circuitry to protect the 
inputs against damage due to high .static volt· 
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 

. application of any voltage higher than maxi .. 
mum rated voltages to this high impedance 

. circuit. 
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Fig~ 1 - HB84F2S6 BLOCi: DIAGRAK 

A3 
A4 
AS 

ADDRESS 

-
• 

ROW 

r---- --oVCC 
• --oGND 

512 x 64, x 8 A6 
A7 
A8 

BUFFER ' . DECODER • MEMORY CELL ARRAY 

~ • A12 
A13 
A14 r---

AO 
Al 
A2 
A9 
AlO 
All 

1 cs 

ADDRESS 
BUFFER 

f CS 

BUFFER I 
If CS 

CS~ 

TRUTIITABLE 

CS OE 
'H X 

L H 
L L 
L X 

WE 

X 
H 
H 

" L 

CAPACITANCE (TA=2S·C.f;::::lMJIz) 

· 
• 

· 

P!,!rameter" 
,I 

, Symbol .:," 

I/O Capacitance (VI/O~OV) CliO 
Input Capacitance (VIN=OV) CIN 
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• 
r----

. . . 
I/O GAT& & 

COLUMN: DECODER 

• • . 
! 

DATA I/O BUFFER r- cs 

1 11 I II I I' . 
1/01 1/03 1/05 1/07 

1/02 1/04 1/06 1/08 

MODE SUPPLY I/O PIN' CURRENT 
Not Selected ISB Hb:h-Z 
DOUT Disable ICC High-Z 
Read ICC DOUT 
Write ICC DIN 

Min Typ Max 
' , 8 

7 

Unit 

pF 
pF 
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RECOMMENDED OPERATING CONDITION 
(Referenced to GND) 

Parameter Symbol Min Typ Max Unit 

1.1 1.5 1.8 
Supply Voltage VCC 2.2 3.0 3.6 V 

4.0 5.0 5.5 
Ambient Temperature TA 0 70 C 

DC CHARACTERISTICS 
_(Recommended operating conditions otherwise noted.) *1*2 

Supply 
Parameter Symbol Voltage Min Max Unit Condition 

VCC (V) 
1.1V to 1.8V 1.0 

ISB1 2.2V to 3.6V 5.0 pA CS~VCCxO.9 

Standby Supply 4.0V to S.SV 10,0 
Current 1.1V to 1.8V 0.1 

ISB2 2.2V to 3.6V 0.5 mA CS=VIH 
4.OV to S.SV 2.0 

Active Supply 1.1V to 1.8V 2.0 VIN_VIH or VIL 
ICC1 2.2V to 3.6V 5.0 mA CS=VIL Current 4.0V to S.SV 10.0 lOUT=OmA 

Operating Supply 1.1V to 1.8V 5.0 Cycle=Min 
ICC2 2.2V to 3.6V 20.0 mA Duty=100,% Current 4.0V to s.sV 40.0 IOUT=OmA 

Input Leakage 1.1V to 1.8V 0.1 
ILl 2.2V to 3.6V 0.5 pA VIN=OV to VCC Current 4.0V to S.SV 1.0 

Output Leakage 1.1V to 1.8V 0.1 ,!J/O-OV to VCC 
ILI/O 2.2V to 3.6V 0.5 pA CS=VIH Current 4.0V to S.5V 1.0 OE=VIH or WE=VIL 

Input High 1.1V to 1.8V VCCxO.8 VCC+0.3 
VIH 2.2V to 3.6V VCCxO.8 VCC+0.3 V Voltage 4.0V to S.SV 2.2 VCC+0.3 

Input Low 1.1V to 1.8V -0.3 0.2 
VIL 2.2V to 3.6V -0.3 0.3 V Voltage 4.0V to S.SV -0.3 0.6 * 

Output. High 1.1V to 1.8V 0.8 lOH=-O.lmA 
VOH 2.2V to 3.6V 2.0 V IOH=-O.smA Voltage 4.0V to S.SV 2.4 IOH- 1.0mA 

Output Low 1.1V to 1.8V 0.2 lOL= 0.2mA 
VOL 2.2V to 3.6V 0.3 V 1OL= 1.0mA Voltage 4.0V to s.sV 0.4 IOL= 2.1mA 

Note: *1 All voltages are referenced to GND. 
*2 Please refer to "TYPICAL CHARACTERISTICS CURVES" when VCC=1.8V to 2.2V and 

3.6V to 4.0V. 
*3 VIL max.=0.8V at VCC=4.sV to s.sV. 
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AC CHARACTERISTICS TEST CONDITIONS 

Parameter Supply Voltage Conditions VCC .(V) 
1.1V to 1.8V VIH=VCC VIL=OV 

Input Pulse Level 2.2V to .3.6V VIH=VCC, VIL=OV 
4.0V to S.SV. VIH=2.4V, VIL=O.SV 

Input Pulse 1.1V to 1.8V S ns (Transient between O.2V and VCCxO.81 
2.2V to 3.6V S ns (Transient between O.3V and VCCxO.8) Rise & Fall Times 4.0V to S.5V 5 ns (Transient between O.7V and 2.2V) 

1.1V to 1.8V Input: VIH-VCCxO.8, VIL=O.2V 
Output: VOI{=VCCxO. 7, VOL=.O. 3V 

Timing Reference 2.2V to 3.6V Input: VIH=VCCxO.8, VIL=O.3V 
Level OutPut: VOH=VCCxO.7 VOL=O.4V 

4.0V to 5.SV Input: VIH=2.2V, VIL=O.7V 
Output: VOH=2.2V •. VOL=O.8V 

1.IV to 1.8V VL=1.5V 
Output Load 2.2V to 3.6V VL=3.0V 

4.0V to S.SV VL=S.OV 

Fig. 2 -AC TEST CONDITIONS 

DOUr _ r' 
(I/O)~... .. R2 .. CL-I ~ 

* Including oTigand stray cap~citance •. 

Parameters· Measured 
exce t tCLZ tOLZ .tCHZ tOHZ tWLZ and tWHZ 
tCLZ tOLZtCHZ tOHZ tWLZ and tWHZ 
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AC CHARACTERISTICS 
(RecOlllllleUded operating conditions otherwise noted.) 

READ CYCLE *1*6 
VCC= VCC= VCC= 

Parameter Symbol 1.1V to 1.8V 2.2V to 3.6V 4.0V to 5.5V Unit 
Min Max Min Max Min Max 

Read Cycle Time tRC 5000 2000 250 ns 

Address Access tAA 5000 2000 250 Time *2 ns 

CS Access Time *3 tACS 5000 2000 250 ns 

Output Enable to tOE 1000 500 100 ns Output Valid 
Output Hold from tOH 200 100 50 ns Addresss Change 
CS to Output Low-Z tCLZ 150 70 30 ns *4*5 
Output Enable to tOLZ 120 50 20 ns Output Low-Z *4*5 
CS to Output High-Z tCHZ 80 200 40 100 5 50 ns *4*5 
Output Enable to tOHZ 200 100 50 ns Output High-Z *4*5 

Note: *1 WE is high for ·Read cycle. 
*2 Device is continuouslyselected,.CS:;:()E=VIL. 
*3 Address valid prior to or coincident with CS transition low. 
*4 Transition is measured at the following points from steady state voltage. 

• VCC=1. 1 V to 1. 8V: t100mV .. 
• VCC=2.2V to 3.6V: t200mV 
• VCC=4.0V to 5.5V: t500mV 

*5 This parameter is specified with Load 2 in Fig. 2. 
*6 Please .refer to "TYPICAL CHARACTERISTICS CURVES" when VCC=1. 8V to 2. 2V and 

3.6V to 4.0V. 
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READ CYCLE TIMING DIAGRAM *1 

READ CYCLE 1: ADDRESS CONTROLLED *2 

lktOH->I 
tRC 

~ ADDRESS 
tAA 

DOUT PREVIOUS DATA V~ X X ~ DATA VALID 

READ CYCLE 2: CS CONTROLLED *3 

Note: 

tRC 

ADDRESS ~~ ~ .tAA !II' 

CS 

OE 
tOE 

tOLZ 
DOUT HIGH-Z DATA VALID HIGH-Z 

*1 
*2 
*3 
*4 

*5 
~'6 

~: Undenfiiled 

WE is high for Read cycle. 
Device is continuously selected, CS=OE=VIL. 
Address valid prior to or coincident with OS transition low. 
Transition is measured at the following points ·from steady state voltage. 

• VCC=l.lV to 1.8V: ±100mV 
• VCC=2.2V to 3.6V: ±200mV 
• VCC=4.0V to 5.5V: ±500mV 

This parameter is specified with Load 2in Fig. 2. 
Please refer to "TYPICAL CHARACTERISTICS CURVES" when VCC=1.8V to 2.2V and 
3.6V to 4.0V. 
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AC CHARACTERISTICS 
(Recommended operating conditions otherwise noted.) 

WRITE CYCLE *1*2*7 
VCC= vcc- vcc-

Parameter Symbol l.lV to 1.8V 2.2V to 3.6V 4.0Vto 5.5V Unit 
Min Max Min Max Min Max 

Write Cycle Time *3 tWC 5000 2000 250 ns 

Address Valid to tAC 4500 1500 200 ns End of Write 
Chip Select to tCW 4500 1500 200 ns End of Write 
Data Valid to tDW 2000 800 100 End of Write ns 

Data Hold Time tDH 0 0 0 ns 

Write Pulse Width tWP 3000 1000 150 ns 

Address Setup Time. tAS 0 0 0 ns 

Write recovery Time 
tWR 0 0 Q ns *4 

WE to Output LowZ 
*5*6 tWLZ 50 30 10 ns 

WE to Output High-Z 
*5*6 tWHZ 200 100 50 ns 

Note: *1 If OE, CS are in the READ Mode during this period,I/O pins are in the 
output state so that the input signals of opposite phase to the outputs 

.must not be applied. 
*2 If CS goes high simultaneously .with WE high, .the output remains in high 

impedance state. . 
*3 All write cycle are determined from last address ttansition to the first 

address transition of the next address. . . 
*4 tWR is defined from the end point of WRITE Mode. 
*5 Transition is measured at the following points from steady state voltage . 

• VCC=l.lV to 1.8V ±lOOmV 
• VCC=2.2V to 3.6V: ±200mV 
• VCC=4.0V to 5.5V: ±500mV 

*6 This parameter is specified with Load 2 in Fig. 2. 
*7 Please refer to "TYPICAL CHARACTERISTICS CURVES" when VCC=1.8V to 2.2V and 

3.6V to 4.0V. 
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AC CHARACTERISTICS 
(Recommended operating conditions otherwise noted.) 

WRITE CYCLE TIMING DIAGRAM *1*2 

WRITE CYCLE 1: WE CONTROLLED 

tWC 

ADDRESS 
tAW ____________ ~ tWR 

1+-----------.,..-- tCW -------------;oo.j .It--r--r--r-r-,.....-,,.....-,.,-

-------------.l:--.r--. 1"'1;--------- tWP ---001 .It--------.:..------

tDW ___ -+-I 

DIN DATA VALID 

DOUT HIGH-Z 

~ : Undenfined 

Note: *1 If OE, CS are in the READ Mode during this period, I/O pins are in the 
output state so that the input signals of opposite phase to the outputs 
must net be ~pplisd. 

*2 If CS goes high simultaneously with WE high, 'the output remains in high 
impedance state. 

6-44 

*3 All write cycle are determined from last address transition to the first 
address transition of the next address. 

*4 tWR is defined from the end point of WRITE Mode. 
*5 Transition is measured at the following points from steady state voltage. 

• VCC=1.1V to 1.8V ±100mV 
• VCC=2.2V to 3.6V: ±200mV 
• VCC=4.0V to 5.5V: ±500mV 

*6 This parameter is specified with Load 2 in Fig. 2. 
*7 Please refer to "TYPICAL CHARACTERISTICS CURVES" when VCC=1.8V to 2.2V and 

3.6V to 4.0V. 
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AC CHARACTERISTICS 
(RecOllllleIlded operatiDg conditions otherwise noted.) 

WRITE CYCLE TIMING DIAGRAM *1*2 

WRITE CYCLE 2: CS CONTROLLED 

Note: 

tWC 

ADDRESS => >{ 
I 

tAW 

~ tCW t+-tWR -~ I 
I 

tWP '" '" '" '\ . '" '" '" \ 1//////// 

HIGH-Z 
r--:- tDW -- I4:---:-tDH 4 

tCLZ tWHZ 
. DATA VALID ~ HIGH-Z DIN 

DOUT HIGH-Z ~.X~ HIGH-Z 

*1 

*2 

*3 

*4 
*5 

*6 
*7 

I 
~ : Undenfined 

If DE. CS are in the READ Mode during this period. I/O pins are in the 
output state so that the input signals of opposite phase to the outputs 
must not be applied. 
If CSgoes high simultaneously with WE high. the output remains in high 
impedance state. 
All write cycle are determined from last address transition to the first 
address transition of the next address. 
tWR is defined from the end point of WRI!EMode. 
Transition is measured at the following points from steady state voltage. 

o VCC=1.1V to 1.8V: ±100mV . 
o VCC=2.2V to 3.6V: ±200mV 
o VCC=4.0V to 5.5V: ±500mV 

This parameter is specified with Load 2 in Fig. 2. 
Please refer to "TYPICAL CHARACTERISTICS CURVES" when VCC=1.8V to 2.2V and 
3.6V to 4.0V. 
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DATA RETENTION CHARACTERISTICS 
(Recommended operating conditions otherwise rioted.) 

Paramete,r 

Data Retention Supply Voltage *1 

D~taRetention Supply Current *2,' 

Data Retention Setup Time 
. ' 

Op-eration Recovery Time 

Note: *1 VDR+O. 3~Cs<!:VDRxO. 9 
*2 VDR=1. SV, VDR<!:CS<!:VDRxO. 9 
*3 ' tRC: Read Cycle 

DATA RETENTION TIMING 

DATA RETENTION ' 

Symbol 

VDR 

IDR 

tDRS 

tR 

Data Retenti on Mode, 

Min Max ' 

1.1 5.5 

1.0 

0 

tRC *3 

VCC ;:j,------------~-------m~-1:"~ 8~ . 

," Unit 

V 

pA 

ns 

ns 

ZZZ~~CCX'o. Sv* VDR+O. 3~Cs~VDRxO. 9V vccx{ sV*t\\\ 

* VIH=2.2V min. at VCC=4.0V to 5.SV 
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PACKAGE DIMENSIONS 

28-LEAD PLASTIC DUAL IN-LINE PACKAGE 
(CASE No.: DIP-28P-M02) 

l 
.533113.551 

INDEX 

1~========::3:~==::;;;t::========:::jIJ'~ 

.10012.541 1 1 
TYP 

1.389135.281 
1.415135.931 

.o62(1.58IMAX 

.060IU21 

.08012.021 

Cl1986 FUJITSU LIMITED D28006S·IC 

.03910.991 
.05911.491 

.01510.381 

.02110.581 

I 

I.I·'~«~'"" .11813.00IMIN 

.02010.51IMIN 

.590114.991 

.610115.491 

Dimensions In 
Inche. (millimeters) 
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PACKAGE DIMENSIONS 
Suffix: PF) 

28-LEAD PLASTIC FLAT PAOKAGE 
. (CASl No. :FPr:",28P-::M02) 

·nl r.====::!:::===:::!:!:::!::!::::=!::!:::::!======::!::!:::::!:ll.'4S3( 11.5) 

.476(12.11 
.331(8.4)· . 

.-
-

~;:;::::;rr=;::;:::;;;=n:=r;:=n=;::;=;:;:=;;;=n::::;:;:~ .34T·8) -
-l 

.709(18.0)MAX 

Detail of "A" pan 
e1985 FliJITSli LIMITEO F2.8011S·1C 
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O(O)MIN 
(STAII!Q GFF) 

I-

.402 10.2} 

.004(0;1) 

.00810.2) 
.11012.8) 

MAX 

VIEW A 

.00810.2) 
.. cl 

0.0710.181 
MAX 

.02710.681 
MAX 

Dimensions in 
i.ocf:les (miJlimeters) 



---------------Section 7 ---+------

Application-
Specific Static 
Memories 

Maximum 
Access Package Sealing 

Page Device Tlma(ns) Capacity Options Method 

7-3 MB81C79B-35 35 73728 bits 28-pln Plastic DIP Plastic 
MB81C79B-45 45 (8192w x 9b) 28-pln Plastic FPT Plastic 

7-15 MB8287-25 25 262144 bits 32-pln Plastic DIP Plastic 
MB8287-35 35 (32768w x 8b) 32-pln Plastic FPT Plastic 

7-27 MB82T790-20 20 73728 bits 32-pln Plastic DIP Plastic 
MB82T790-25 25 (8192w x 9b) 32-pln Plastic FPT Plastic 

7-39 MB81C51-25 25 2048 bits 68-pad Plastic LCC Plastic 
MB81C51-30 35 512 x 4-way or 64-pln Ceramic PGA Metal 

1024 x 2-way 

7-55 MB8421-90 90 16384-blts 64-pln Plastic FPT Plastic 
MB8421-90 L 90 (2048w x 8b) 52-pin Plastic DIP Plastic 
MB8421-12 120 48-pln Plastic DIP Plastic 
MB8421-12L 120 
MB8422-90 90 
MB8422-90 L 90 
MB8422-12 120 
MB8422-12L 120 

7-73 MB8431-90 90 16384-blts 52-pin Plastic DIP Plastic 
MB8431-90L 90 (2048w x 8b) 54-pin Plastic FPT Plastic 
MB8431-12 120 48-pln Plastic DIP Plastic 
MB8431-12L 120 
MB8432-90 90 
MB8432-90L 90 
MB8432-12 120 
MB8432-12L 120 
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72K-BIT (B192x9) HIGH SPEED CMOS STATIC RANDOM 
ACCESS MEMORY WITH AUTOMATIC POWER DOWN 

The Fujitsu KB81C79B is 8192 words x 9 bita atatic random accesa 
memory fabricated with a CMOS process. Because of 9 bit organiza
tion, this device is convenient to be used for parity check func
tion and also this device has two fast column addresses, therefore 
MB8lC79B is very suitable to used as cache buffers. To make power 
dissipation lower, peripheral circuits consist of CMOS technology, 
and to obtain smaller chip size, cells consist of NMOS transistors 
and resistors. All pins are TrL compatible and a single 5 volta 
power supply is required. . . 

All devices offer the advantages of low power dissipRtion, low 
cost and high performance. 

• Organization: 8192 words x 9 bits 
• Static operation: No clock or timing strobe .required 
• Fast access time: tAA=tACS1=3Sns max, tOE=IOns max. 

All, AU access time~t2ns max. (MB8IC79B-3S) 
tAA=tACSI=4Sns max, tOE=ISns max. 
All, A12 ·access time=lSns max. (MB81C79B-4S) 

• Low power consumption: SSOmW (Operation) 
138mW (TrL Standby) 

83mW (CMOS Standby) 
• Single +SV supply, +10% tolerance 
• TrL compatible inputs and outputs 
• Three-state inputs and outputs 
• Chip selects for simplified memory expansion, automatic power 
.down 
• All inputs and outputs have protection against static charge 
• Standard 28-pin Plastic DIP package (Suffix: -P-SK) 
• Standard 28-pin Gull wing flat package (Suffix: -PF) 

ABSOLUTE MAXIMUM RATINGS (S •• NOTE) 

Rating Symbol Value Unit 

Supply Voltage Vee -0.5 to +7 V 

Input Voltage on any pin VIN with respect to GND 
-3.5 to +7 V 

Output Voltage on any 110 
VOUT with respect to GND 

-0.5 to +7 V 

Output Current lOUT ±20 mA 

Power Dissipation Po 1.0 W 

Temperature Under Bias TBIAS -10to+85 °c 

Storage TSTG -40. to +125 °c 
Temperature 

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 

MB81C79B-35 
MB81C79B-45 

TS244-B888 
August 1988 

pLASTIC PACKAGE 
DIP-28P-M04 

PIN ASSIGNMENT 

This device contains circuitry to protect the 
inputs against damage due to' high static volt· 
ages or electric fields. However. it i. edvisod 
that normal precautions be taken to ovoid 
application of any voltage higher than maxi· 
mum rated voltages to this high impedance 
circuit. 
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II II •• MB81C'79B-35 
FUJITSU MB81C79B-45 
a ". 

Fig. 1 - MB 81C79A BLOCK DIAGRAM 

,AOo----t 

A,o----t 

A20--------I 

-Vee 

-GND 

A40-----I 

Aso----t 

As 0-----1 
A70-----I 

ADDRESS 
BUFFER 

As O-------JL..,....--1 
CS· 

ROW 
DECODER 

256x32x 9, 
MEMORY CELL 

ARRAY , 

A90--~--r------l-____ ~ ____ --I~------------~~ 
A,oo------1 ADDRESS 1/0 GATE 

: :!~0-----1 BUFFER COLUMN "DECODER 

A30------1-~~-t------~~--~--__ ----~----~ 
cs· 

01:0--..,.----1 

BUFFER DATA 1/0 BUFFER 

cs 
"1/0, 1/03 lIDs 1/07 I/0g 

1/02 1/04 1/06 I/0s 
TRUTH TABLE 

CS, CS2 WE DE MODE SUPPLy 
CURReNT 

H x X 'X STANDBY ISB 
L L ,X X DESELECT Icc 
L H H H DOUT DISABLE Icc 
L H H L READ Icc 
L H L X WRITE Icc 

,,* fFast -address 

CAPACITANCE (TA • 25°C. f = 1MHz) 

Parameter Symbol Typ Max 

Input Capacitance (V IN = OVI (CS,. CS2 • DE. WE) C I1 7 

" 

InputCaplicitance(VI!'i = OV} (Other Inputs) Cl2 6 

, I/O, Capacitance (VIIO ,= OV) " CliO 8 

Si~TE 
-HIGH·Z 

HIGH.Z 

HIGH·Z 

Doti,. 

DIN 

, 

I 

' Unit 

pF 

pF 

pF 



MB81C79B-35 
MB81C79B-45 

•• 

RECOMMENDED OPERATING CONDITIONS 
(Referenced to GND) 

Parameter Symbol Min Typ Max Unit 

Supply Voltage Vee 4.5 5.0 5.5 V 

Input Low Voltage VIL -2.0· O.S V 

Input High Voltage VIH 2.2 6.0 V 

Ambient Temperature TA 0 70 ·C 

• -2.0V Min. for pulse width less than 20 ns. IVIL Min = -0.5V at DC level) 

DC CHARACTERISTICS 
(Recommended operating conditions unleu otherwise notad.) 

Parameter Symbol Min Max Unit Test Condition 

Input Leakage 
ILl -10 10 jJ.A VIN =OVtoVee Current 

Output Leakage 
ILO -10 10 jJ.A 

CS, .. VIH or CS2 .. VIL or WE = VIL or 
Current OE" V IH , VOUT .. OV to Vee 

Operating Supply 
lee 130 mA 

CS, =VIL 
Current I/O = Open, Cycle = Min 

IsB, 15 mA Vee = Min to Max. CS, .. Vee-0.2V 

Standby Supply 
VIN ~0.2Vor VIN ~ Vee-O.2V 

Current 
ISB2 25 mA CS, -VIH 

Output Low 
VOL 0.4 V IOL -SmA 

Voltage 

Output High 
VOH 2.4 V IOH --4mA 

Voltage 

Peak Power·on 
Ipo 50 mA 

Vee" OV to Vee Min. 
Current CS, - Lower of Vee or V IH Min. 
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. .-FUiJI'fSU MB8IC79B-35 
A '311_ MB8l;C79B-4~ 

AC TEST ,CONDITIONS 

Inp,ut Pulse Lev!!ls: O.6V to 2~4V 

Input Pulse Rise And Fall Times: 5ns (Transienttime between O.BV and 2.2VI 

Timing Measurement· Reference Levels: Input: 1.5V 
Output: 1.5V 

Output Load 1. 

For all except tLZ. tHZ. twz. tow. 

tOLZ. and tOHZ' 

5V 

00UT ---.--4 

(Including Scope T 
end Jig Capacitance) ·rfr 

480n 

2S5n 

Fig. 2 

Output Load n. 

5\1 

480n 



AC CHARACTERISTICS 
(Recommended operating conditions unless otherwise noted.) 

READ CYCLE"' 

~lB81 C79B-35 
Parameter Symbol 

Min Max 

Read Cycle Time tRc 35 

Address Access Time"2 tAA 35 #1 

CS, Access Time"3 tACS' 35 

CS2 Access Time"3 t ACS2 15 

Output Hold from Address Change tOH 3 

OE Access Time tOE 10 

Output Active from CS, "4"5 t LZ , 5 

Output Active from CS2 "4"5 t Lz2 2 

Output Active from OE"4"5 tOLZ 2 

Output Disable from CS, "4"5 t HZ , 20 

Output Disable from CS2 "4"5 t HZ2 20 

Output Disable from OE"4"5 tOHZ 20 

Note: ., WE is high for Read cycle. 
·2 Device is continuously selected, CS, = V IL, CS2 = V IH and OE = V IL. 

MB81C79B-35 
MB81C79B-.45 

MB81C79B-45 

Min Max 

45 

45 #2 

45 

20 

3 

15 

5 

2 

2. 

25 

25 

25 

·3 Address valid prior to or coincident with CS, transition low, CS2 transition high. 
·4 Transition is specified at the point of ±500mV from steady state voltage. 
·5 This parameter is specified with Load n in Fig. 2. 

#1 All. A12 address access time is 12ns max" 
#2 All. A12 address access time is l5ns max. 

_I 
FUJITSU --
Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
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~ MB81C79B~35 
__ I. MB81C79B-45 

READ CYCLE TIMING DIAGRAM" 

REAO CYCLE I: AODRESS CONTROLLEO"2 

r---------------tRC------------~-

t------tAA.----_ 

DATA OUT PREVIOUS DATA VALID K DATA VALID 'K ________________ ~ __ J ~ ____________ __' ~ ______ _ 

READ CYCLE D: CS,. CS:z CONTROLLEO'3 

ADDRESS 

1/0 DOUT VALID 

~ : Undefined G : Don't Car. 

Note: ., WE is high for Read cycle. 

7-8 

"2 Device Is cO'1tinuously selected, CSt = VII..!... CS2 = VIH and OE· VIL . 
"3 Addrers valid prior to or coincident with CSt transition low, CS2 transition high. 
"4 Transition is specified at the point of ±500mV froin steady state voltage. 
"5 This parameter is specified with Load U in Fig. 2. 



WR ITE CYCLE" 

Parameter Symbol 

Write Cycle Time '2 twc 

CS, to End of Write tcw, 

CS2 to End of Write tCW2 

Address Valid to End of Write tAW 

Address Setup Time tAS 

Write Pulse Width twp 

Data Setup Time tow 

Write Recovery Time '3 tWR 

Data Hold Time tOH 

Output High·Z from WE'4 '5 twz 

Output Low·Z from WE'4'5 tow 

-

MB81C79B-35 

Min Max 

35 

30 

20 

30 

0 

20 

17 

3 

0 

15 

0 

..... 1 
MB81C79B-35 FUJITSU 
MB81C79B-45 IIIIIIII 

MB81C79B-45 
Unit 

Min Max 

45 ns 

40 ns 

25 ns 

40 ns 

0 ns 

25 ns 

20 ns 

3 ns 

0 ns 

20 - ns 

0 ns 

-Note: *, If CS, goes high.simultaneously with WE high, the output remains in high impedance state. 
*2 All write cycles are determined from the last address transition to the first address transition of next address. 
*3 tWR is defined from the end point of Write Mode. 
*4 Transition is specified at the point of ±500mV from steady state voltage. 
*5 This parameter is specified with Load n in Fig. 2. 
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--FUJITSU MB81C79B-35 
__MB81C79B-45 

WRITE CYCLE TIMING DIAGRAM"' 

WRITE CYCLE I: CS" CS:z CONTROLLED 
~ ________________ ~twC~"2~ ______ ~ ______ ~ 

ADDRESS 

cs, 

110 

~:un""ined la] : Don't Car. 

Note: *, If OE, CS" and·C~ are in the READ Mode during this period, I/O pins are in the output state so that the input 
signals of opposite phase to the outputs must not be applied. 

".7-10 

*2 All write cycle are determined from the last address transition to the first address transition of next address. 
*3 tWR is defined from the end point of WR ITE Mode. 
* 4 Transition is specified at the point of ±50QrnV from steady state voltage. 
*5 This parameter is specified with Load n in Fig. 2. 



WRITE CYCLE TIMING DIAGRAM·' 

MB81C79B-35 
MB81C79B-45 

WRITE CYCLE II: WE CONTROLLED 

r-__________ --------twC:-·2~--------------~., 

~----------------tAW---------------.~~~ 

----1-"\ I-------------tcw,-------------i_--------
cs, 

_ ...... -t-._"" t-------------tCW2~------------__ICS~~~~~-~ 

tow tOH 

1/0 DIN VALID 

~ : Undefined [S] : Don't Care 

-FUJITSU .... 

Note: *1 If OE. CS,. and CS2 are in the READ Mode during this period, I/O pins are in the output state so that the input 
signals of opposite phase to the outputs must not be applied. 

*2 All write cycles are determined from the last address transition to the first address transition of next address. 
*3 tWA is defined from the end point of WRITE Mode. 
*4 Transition is specified at the point of ±500mV from steady state voltage. 
*5 This parameter is specified with Load n in Fig. 2. 



---FUJITSU MB81C79B-35 
IIIIIIII MB81C79B-45 

PACKAGE DIMENSIONS 
PLASTIC DIP (Suffix: P-SK) 

.100(2.54) I 
TYP 

28-LEAD PLASTIC. DUAL-IN-LINE PACKAGE 
(CASE No_: DIP-28P-M04) 

.018i.003 
(0.46±0.08) 

©1986 FUJITSU LIMITED D28018S·2C 

7-12 

.010i.002 
(0.25iO_05) 

.300(7.62)TYP 

Dimensions tn 
inches (millimeters) 



PACKAGE DIMENSIONS 
PLASTIC FPT (Suffix: -PF) 

28-LEAD PLASTIC FLAT PACKAGE 
(CASE No_: FPT-28P-M02) 

-
O(O)MIN 

..... MB8IC79B-35 FUJITSU 
MB8IC79B-45 IIIIIIII 

(STAND OFF) 

View "A" f --II-
.339±.008 
(S.6±0.2) 

INDEX J .465±.012 d (11.S±0.3) 

~~~~~nn~~ 

, ,.~IftF=n:=n:=n:=rF=rF=rF=rF=rF=rF=rF=nD .096±.006 II' (2.45±0.15) 

C> 1987 FUJITSU LIMITEDF28011S-2C 

.006±.002 
(0.15±0.05) 

.110(2.S)MAX 

MAX 
.027(0.68) 

MAX 

Dimensions in 
inches (millimeters) 

7·13 
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32K x 8-BIT STATIC RANDOM ACCESS MEMORY 
WITH PARITY GENERATOR AND CHECKER 

The Fujitsu MB8287 is 32768 words x 8 bits high speed static random access 
memory with parity generator and checker. fabricated with CMOS technology. 
To obtain smaller chip. cell consists of NMOS transistors and resistors therefore 
this device is assembled in 300 mil DIP and has such small power dissipation 
as 550mW max. 
All pins are TTL compatible and single 5 volt power supply is required. 

A separate chip select (CS1 ) pin simplifies multipackage systems design. It 
permits the selection of an individual package when outputs are OR-tied. 
and furthermore on. selecting a single package by CS1 the other deselected 
packages automatically power down. 
All devices offer the advantages of low power dissipation. low cost. and high 
performance. 

• Organization: 32768 words x 8 
bits 

• Static operation: no clocks or 
timing strobe required 

• Fast access time: 
tAA = tACSl = 25ns max. 
tACS2 = 14nsmax (MB8287-25) 
tAA = tAcsl = 35ns max. 
tACS2 = 15ns max (MB8287-35) 

• Low power consumption: 
660mW max. (Operating) for 25ns 
550mW max. (Operating) for 35ns 
138mW max. (TTL Standby) 

83mW max. (CMOS Standby) 
• Single +5V supply ±1 0% tolerance 

• TTL compatible inputs and out
puts 

• Three-state outputs with OR-tie 
capability 

• Chip select for simplified memory 
expansion. automatic power down 

• Internal parity generator. and 
checker. 

• All inputs and outputs hav~ pro
tection against static charge 

• Standard 32-pin DIP package 
(300 mil): (Suffix: P-SK) 

• Standard 32-pin FPT package 
(450 mil): (Suffix: PF) 

ABSOLUTE MAXIMUM RATINGS (See NOTE) 

Rating Symbol Value ·Unit 

Supply Voltage Vcc -C.5to +7 V 

Input Voltage on any pin VIN -3.5 to +7 V with respect to GND 

Output Voltage on any I/O VOUT -C.5to +7 V pin with respect to.GND 

Output Current lOUT ±20 mA 

Power Dissipation Po 1.0 W 

Temperature Under Bias TalAs -10 to +85 °c 
Storage Temperature Range TSTG -45 to 125 °c 

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operatio·n should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 

MB8287-25 
MB8287-35 

September 1988 
Edition 1.0 

PLASTIC PACKAGE 
(DIP-32P-M02) 

PLASTIC PACKAGE 
(FPT·32P-M02) 

PIN ASSIGNMENT 

A5 Vcc 
A4 As 
A3 A7 

A2 . As 
Al As 
Ao A1D 

A12 A11 

A 13 N.C. 
A14 CSl 
DE WE 

CS2 II0a 
PE 1/07 

1/01 II0e 
1/02 1/06 
1/03 1/04 

GND~~~ __ ~~GNDQ 

This device contains circuitry to protect the 
inputs against damage due to high static volt· 
ages or electric. fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi· 
mum rated voltages to this high impedance 
circuit. 
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FUJITSU MB8287-25 

1111111111111111111111111111111111111111111111111111 MB8287-35 

ADDRESS 
BUFFER 

ADDRESS 

Fig. 1 - MB8287 BLOCK DIAGRAM 

ROW 
DECODER 

MEMORY CELL ARRAY 
256 x 128 x 8 
(I/O DATA) 

256 x 128 
(PARITY DATAl 

I/O GATE 
& 

COLUMN DECODER 

BUFFER ~-------------1-r--~-------r-r~-1 

I/O, 1/03 1/05 1/07 

1/02 1/04 1/06 I/Oa 

TRUTH TABLE 

PARITY 
CHECKER 

PE 

-Vee 

-GND 

CS, CS, WE DE MODE SUPPLY CURRENT 1/0, PE STATE 

H X X X STANDBY ISB HIGH·Z 

X X DESELECT Icc HIGH·Z 

H H H DouT DISABLE Icc HIGH·Z 

H H L READ Icc DouT 

H X WRITE Icc D'N 

CAPACITANCE (TA = 25°C, f = lMHz) 

Parameter Condition Symbol Min Typ Max 

Input Capacitance (CS" C~, DE, WE) VIN = OV CI, 8 

Input Capacitance (Other Input) V IN = OV CI2 7 

110 Capacitance (with PEl VI/a = OV CliO 8 

7-16 

Unit 

pF 

pF 

pF 



RECOMMENDED OPERATING CONDITIONS 
(Referenced to GND) 

Parameter Symbol Min Typ 

Supply Voltage Vee 4.5 5.0 

Ambient Temperature TA 0 

DC CHARACTERISTICS 
(Recommended operating conditions unless otherside noted.) 

Parameter Symbol Test Conditions 

CS1 ~ Vee-0.2V 

I~~mlml~~~mllmlml~~ . 
MB8287-25 PUJITSU 
MB8287 -35 Ilmmlllillilillmimmillmllllllll~ml 

Max Unit 

5.5 V 

70 °c 

Min Max Unit 

ISBl 15 mA 
VIN ~Vee-0.2Vor VIN ~0.2V 

Standby Supply Current 
V IN ~0.2V 

ISB2 CS1 = VIH 

Operating Supply I 25ns lOUT = OmA. CS1 = VIL 
lee Current 1 35n5 Cycle = Min. 

Input Leakage Current ILl VIN = OV to Vee 

CSl = V IH = or ~ = VIL or 
Output Leakage current ILI/O WE = VIL or OE = VIH • 

VI/O = OV to Vee 

Input Low Voltage VIL 

Input High Voltege V IH 

Output High Voltage VOH IOH =-4mA 

Output Low Voltage VOL IOL "SmA 

Note: *1 -2.0V Min. for pulse width leSs than 20n5. (VIL min.= -C.5V at DC level) 
All voltages are referenced to GND. 

• Input Pulse Levels: 

• Input Pulse Rise & Fall Tim .. : 
• Timing Refarenca Levels: 

• Output Load: 

Fig. 2 - AC TEST CONDITIONS 

O.6Vto 2.4V 

3n. (Transient between O.BV and 2.2VI 

Input: VIL - O.BV. VIH - 2.2V 
Output: VOL = O.BV. VoH • 2.2V 

+5V 

'1 DOUT 0---.,.....--...; 
(1/01 1 

·r CL
•

2 

7i~ 

25 mA 

12.0 
mA 

100 

-5 5 J,IA 

-5 5 p.A· 

-2.0*1 O.S V 

2.2 6.0 V 

2.4 V 

0;4 V 

'1 PE pin i. included. 
'2 Including Scope and Jig Capecita~ '., 

. 

Parameters Mea.ured .. ' 

Load I 480n 255n 30pF 

Load II 4Bon 255n 5pF 
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MB8287-25 
MB8287-35 

AC CHARACTERISTICS 
(Recommended operating conditions unless otherwise noted) 

READ CYCLE*' 

Parameter Symbol 

Read Cycle Time tRc 

, Address Access Time '2 tAA 

CS, Access Time '3 tACS' 

<;:~ Acces Time '3 t ACS2 

OE Access Time tOE 

Output Hold from Address Change tOH 

OiJtput Active from CS, '4',5 t Lz, 

Output ACtive from C~ '4'5 tLZ2 ' 

Output Active from OE'4'5 tOLz 

Output Disable from CS, '4' 5 t HZ1 

, Output Disable from C~ '4'5 tHZ2 

Output Disable ftom OE'4'5 tOHZ 

Parity Error Access from Address '2 tAPA 

ParitY Error Access from CS, '3 tAPcS1 

Parity Error Access from C~ '3 tAPCS2 

Parity Error Access from OE . t APOE 

Parity Error Hold from Address Change tpoH 

Parity Error Disable from Address Change '4'5 tPHzA 

Parity Error Disable from CS, '4 '5 tPHZ1 

Parity Error Disable from C~ '4 '5 tpH,22 

Parity Error Disable from OE'4'5 tpOH~ 

Note: 'll WE is high for Read Cycle. 

MBB287-25 

Min Max 

25 

25 

25 

14 

12 

3 

5 

2 

2 
" 

1 15 

1 15, 

1 15 

28 

28 

14 

12 

3 

1 20 

1 15 

1 15 

1 15 

*2 Device is continuously selected. CS1 = V1L • C~ = V1H and OE = V1L . 

7-1& 

*3 Address valid prior to or coincident with CS1 transition low. C~ transition high. 
*4 T~ansition. is specified at the point of t500mV from steady state voltage. 
*5 This paf~meter is specified with Load II in Fig.'·2. .. 

MB8287-35 
Unit 

Min Max 

35 ns 
" " 

35 ns 

35 ns 

l5. n$ 

14 ns 

3 ns 

8 ns 
I 

3 ns 

3 ns 

1 15 ns 

1 15 ns 

1 15 ns 
.. 
40 " ns 

40 ns 

15 ns 

14 ns 

3 ns 

1 25 ns 

1 15 ns 

1 15 ns 

1 15 ns 



Nota: *1 
*2 
*3 
*4 
*5 

READ CYCLE TIMING DIAGRAM*' 

READ CYCLE: ADDRESS CONTROLLED*2 

ADDRESS VALID 

DATA OUT PREVIOUS DATA VALID DOUT VALID 

READ CYCLE: CS" C~ CONTROLLED*3 

ADDRESS VALID 

cs, 

I/O 

1IIIIIIIImllllllmllm~~llllm~mlm~ml 
MB8287-25 FUJITSU 
MB 82 87 -35 m~~mlm~m~mlm~~~llrn~mll~~11 

• : Don't Co.. ~ : Undefined 

WE is high for Read Cycle. 
Device is continuously selected, CS, = V1L , C~ = V1H and DE = V1L • 

Address valid prior to or coincident with CS, transition low, ~ transition high. 
Transition is specified at the point of ±500mV from steady state voltage. 
This parameter is specified with Load II in Fig. 2. 

7-19 
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FUJITSU MB8287-25 
Ilm!!m!~m!m~!!m~mlllll~!1 MB8287 -35 

Note: *1 
*2 
*3 
*4 
*5 
*6 

7-20 

PARITY READ FUNCTION TIMING DIAGRAM*I,e 

1) ADDRESS CONTROLLED*2 

ADDRES/iES INPUT VALID 

2) CSt, ~ CONTROLLED*3 

ADDRESSES INPUT VALID 

• :. Oon't Ca.. ~: Undeflnad 

WE is high for Read Cycle~ 
Device is continuously selected, CSt = "L", ~ = "H" and 'OE = "L". 
Address valid prior to or coincident with CSt transition low, C~ transition high. 
Transition is specified at the point of ±500mV from steady state voltage. 
This parameter is specified with Load II in Fig. 2, 
When error occurred, PE pin outputs "L". But when no error, .PE pin is in High-Z state. 



AC CHARACTERISTICS 
(Recommended opereting conditions unless otherwise noted) 

WRITE CYCLE*1,*s,*7 

Parameter Symbol 

Write Cycle Time '2 twe 

Address Valid to End of Write tAw 

CS, to End of Write tew, 

CS:z to End of Write tew2 

Data Setup Time tow 

Data Hold Time tOH 

Write Pulse Width twp 

Write Recovery Time '3 tWR 

Address Setup Time tAs 

Output Low-Z from WE'4'5 tow 

Output High-Z from WE'4'6 twz 

MB8287-25 

Min Max 

25 

18 

16 

13 

8 

0 

15 

0 

0 

0 

0 8 

1IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIImllllllilim 

MB8287-25 FUJITSU 
MB8287-35 1IIIIIIIIIIIIIIIIIIIIIIIIImlllllmllllllmllllll·· 

MB8287-35 
Unit 

Min Max 

35 ns 

28 ns 

26 ns 

20 ns 

12 ns 

0 ns 

20 ns 

0 ns 

0 ns 

0 ns 

0 14 ns 

Note: *1 If CS goes high simultaneously with WE high, the output remains in high impedance state_ 
*2 
*3 
*4 
*5 
*6 
*7 

All Write Cycles are determined from the last address transition to the first address transition of next address_ 
tWR is defined from the end point of Write Mode. 
Transition is specified at the point of ±500mV from steady state voltage. 
This parameter is specified with Load II in Fig. 2. 
In normal Write Cycle, PE pin must be pulled-up to High. 
If data "L" is written in PE pin under the same timing as data input on I/O pins, "Error" information is written 
in the parity bit addressed forcibly. 

7-21 



1& 

1IIIIIIIIIIIIIIIIIIIIImllllllllillmlilioollili 

FUJITSU· MB8287 .. 25 
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WRITE CYCLE TIMING DIAGRAM*1,*6,*7 

WRITE CYCLE No.1 (WE CONTRORRED) 

ADDRESS 

CSl 

1/0 

• : DDn't Car. ~: Undefined 

Note: *1 If CSgoes high simultaneously with WE high, the output remains iii high impedance state, 

7-22. 

*2 . All Write Cycles are determined from the last address transition to the'first address transition of next address. 
*3 tWR is defined from the end point of Write Mode. 
*4 Transi,ion is specified at the point of ±500mV from steady state voltage. 
*5 This parameter is specified with Load II in Fig. 2. 
*6 In normal Write Cycle, PE pin must be pulled-up to High. 
*7 If data "L" is written in PE pin under the same timing as data input on I/O pins, "Error" information is written 

in the·parity bit addressed forcibly. 



Note: *, 
*2 
*3 
*4 
*5 
*6 
*7 

1111111111111111111111111111111~lmllllllllllllll 
MB8287-25 FUJITSU 
MB8287 -35 11111111111111111111~1111~1111111~~llm~111111 

WRITE CYCLE TIMING DIAGRAM*1,*6,*7 

WRITE CYCLE No.2 (CS" CS2 CONTROLLED) 

ADDRESS VALID 

CS, 

WE 

1/0 

• : Don't Care ~: Undefined 

If CS goes high simultaneously with WE high, the output remains in high impedance state. 
All Write Cycles are determined from the last address transition to the first address transition of next address. 
tWR is defined from the end point of Write Mode. 
Transition is specified at the point of ±500mV from steady state voltage. 
This parameter is specified with Load II in Fig. 2. 
In normal Write Cycle, PE pin must be pulled-up to High. 
If data "L" is written in PE pin under the same timing as data input on I/O pins, "Error" information is written 
in the parity bit addressed forcibly. 
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PACKAGE DIMENSIONS 

.• 050(1.271 
MAX 

@ 1,988 FUJITSU LIII/IITED D32009S·1C 

7-24 

32·LEAD PLASTI~ DUAL .IN·.LINE PACI{AGE 
(CASE No.: DIP~32P-M02) 

.0200.511 
MIN 

.010±.002 
(0.25±0.051 

.207(5.25IMAX 

15·MAX 

1 

.300(7.621 
TYP 

Dimensions in 
inch •• (",iIIi"'.tersl 
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PACKAGE DIMENSIONS (continued) 

32-LEAD PLASTIC SMALL OUTLINE PACKAGE 
(CASE No.: FPT-32P-M021 

r 
.339.±.008 ,"OO[ r 

TYP 

.750(19.05)REF 

© 1988 FUJITSU LIMITED F32004S·1C 

The information contained in this document does not convey any 

license under copyrights, patent rights, software rights or trademarks 

claimed by Fujitsu. Circuit diagrams utilizing Fujitsu products are 

included as a means of illustrating typical applications. Complete 

information sufficient for constru ction purposes is not necessarily 

~ r-

~I-

-J 

O(O)MIN f 
(STAND OFF) 

I 
.402±.0 

(10.20±0 

.031±.008 I (0.80±0.20) 

!..1. 
.006±.002 

(0.15±0.05) 

.09812.501 
MAX 

12 
.30) 

Detail of "A" part 

.007(0.18) 
MAX 

.027(0.68) Dimensions in 
MAX inches (millimeters) 

given. The information contained in this document has been carefully. 

checked and is believed to be reliable. However. Fujitsu assumes no 

responsibility for inaccuracies. Fujitsu reserves the right to change 

products or specifications without notice. 
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72K-BIT (8192 x 9jSYNCHRONOUS CMOS STATIC 
RANDOM ACCESS MEMORY WITH AUTOMATIC 

POWER DOWN 

The Fujitsu MB82T790 is a 8,192-words by 9-bits synchronous static random 
access memory fabricated with a CMOS silicon gate process. 

Write operation is initiated by internal write pulse generator, which is driven 
by the clock signal given through the ClK pin therefore external control 
of write pulse width is not necessary. Compared to the traditional RAM, 
M882T790 drastically improves the system level cycle time because signal 
skews are not necessarily concerned. 

The MB82T790 has a 32-pin plastic skinny DIP package and 32-pin plastic 
flat package as 'package options. 

All pins are TTL compatible, and a single +5V power supply is required. 

• 8,192 words x 9 bits organization 
• Fast access time: 

tACL = 20ns max. / 
tAcs2 = tpE2 = 10ns max. 

(MB82T79D-20) 
tACL = 25ns max. / 
tACS2 = tpE2 = 12ns max. 

(MB82T790·25) 
• Registered addresses, CSt, WE 

and Data inputs 
• Write cancel function by asyn

chronous C~ pin 
• On-chip write pulse generator 
• On·chip parity checker 

• CMOS peripheral 
• Single = 5V (±10%) power supply 

with low current drain 
Active operation = 90mA max. 
Standby operation = 15mA max. 

• Common data inputs/outputs 
• TTL compatible inputs/outputs 
• Three-state data output and open 

drain paritY error output 
• Standard 32-pin plastic DIP 

package: (Suffix P, SKI 
Standard 32-pin plastic flat 
package (Suffix PF) 

ABSOLUTE MAXIMUM RATINGS (See NOTE) 

Rating Symbol Value Unit 

Supply Voltage Vcc -0.5 to +7.0 V 

Input Voltage VIN -3.5 to +7.0 V 

Output Voltage VI/O -0.5 to +7.0 V 

Output Current I'OUT ±20 mA 

Power Dissipation Po 1.0 W 

Temperature Under Bias TBIAS -10 to +85 ·C 

Storage Temperature Range TSTG -40 to 125 ·C 

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating 'conditions for extended 
periods may affect device reliability. 

MB82T790-20 
MB82T790-25 

September 1988 
Edition 1.0 

r--I ~-1~-~\~~~" 
~~\.o 

PLASTIC PACKAGE 
DIP-32P-M02 

PLASTIC PACKAGE 
FPT-32P-M02 

PIN ASSIGNMENT 

VCC 
A2 
A.l 

Ao 
ill 
CLK 
INH 

CSt 
WE 
CS2 
PE 
I/0g 

II0a 
1/°7 
1/06 
GNDQ 

This device contains circuitry to protect the 
inputs against damage due to high static volt
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi
mum rated voltages to this high impedance 
circuit. 
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Fig. 1 - MB82T7eO 8LOCK DIAGRAM 

,00-

00-

00-

:00-

,00-

00-

,00-

AS 

Ag 

CS1 

WE 

00-

,00-

00-

00-

00-

00-

00-

00-

t--

ADDRESS 
REGISTER 

t--

CDNTRDl 
REGISTER t--

~}---
ClK 

INH 

r--

RDW 
DECDDER 

r--

~ 

WRITE 
PULSE 

GENERATDR 

CDNTRDL 
f--

BUFFER 

1/0.1 
I/O. 

CAPACITANCE (Ta = 25°C,f = 1MHz) 

Parameter Symbol 

I/O Capacitance (VI/a = (IV) ClIO 

Input Capacitance (VIIi! =OV) CIN 

7·28 

256x32x9 
MEMDRY CELL ARRAY 

lID GATE 
& 

CDLUMN D!,CDDER 

DIN REGISTER 
& 

lID BUFFER 

1/0.3 1/0.6 1/0.7 II0g 
I/O. lID I/O. 4 6 8 

, , 
Min Typ 

---'--0 vee 

--OGND Q 

~GND 

I 

, 0 

PARITY 
CHECK 

~ 

Max Unit 

'.'. 8 pF 

6 pF 
~ 



PIN DESCRIPTION 

Symbol Pin name 
Input/ 

Output 

ClK Clock Input 

INH Inhibit Input 

ClR Clear Input 

Ao to A,2 Address I n put Input 

CSt Chip Select 1 Input 

C~ Chip Select 2 Input 

. 
WE Write Enable Input 

I/O, ot I/Og Data I n put/Output 
Input/ 
Output 

PE Parity Error Output 

Vce Power Supply -
GNDQ Ground for Output -

GND Ground for Others -

TRU"T:H TABLE 

ClR CSt C~ WE MODE 

l X X X STANDBY 

H H X X STANDBY 

H l l X CHIP DISABLE 

H L H H READ 

H l H l WRITE 

legend: H = High level, l = low level, X = Don't care. 
Notes: CSt and WE are input at the riSing edge of the ClK. 

IllImllllllllmllllllmllll~lmlli .. 
MB82T790-20 FUJITSU, 
MB82T790-25 Illmllllmllmlllllllllmlillmlllllll~ 

Function 

-
Address, CSt and WE are fetched at the rising edge of 
the ClK, and DIN is fetched at falling edge of the ClK. 

While I NH = "H", a low level of ClK is disabled. 

When ClR = "l", the contents of CSt and WE register are 
cleared to standby. 

Synchronous address inputs. 

Synchronous Chip Select 1 (CS,) input. 
(This pin can be used as power down.) 

Asynchronous high-speed Chip Select 2 (C~) input. 
(This pin can be used as write cancel.) 

Synchronous Write Enable (WE) input. 

Data inputs/outputs. 
(Synchronous data inputs/Asynchronous data outputs) 

Asynchronolls parity error output: PE output remains 
High·lmpedance state through undefined area. 

+5V ±10% power supply. 

Ground for output circuits. 

Ground for other circuits. 

I/O PIN PE OUTPUT PIN SUPPLY CURRENT 

HIGH-Z HIGH-Z STANDBY 

HIGH-Z HIGH-Z STANDBY 

HIGH-Z HIGH-Z ACTIVE 

DOUT PE OUTPUT ACTIVE 

DIN . HIGH-Z ACTIVE Ii 

PE output remains High-Impedance state through undefined area. 
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RECOMMENDED OPERATING CONDITIONS 
(Referenced to GND) 

Parameter Symbol Min 

I" Supply Voltage Vee 4.5 

Ambient Temperature TA 0 

DC CHARACTERISTICS 
(Recommended opereting I:onditionli otherwise noted.) 

Parameter Test Conditions Symbol 

Standby Supply Current CS,=ViH ISB 

Operating Supply Current 
CS, ,;; VIL, I/O ,;, Open 

Ice Cycle- min. 

Input Leakage Current VIN='GND to Vee ILl 

Output Leakage Current 
CS, = VIH or C~ = VIL 

ILI/O VOUT = GND to Vee 

Input Low Voltage V IL 

Input l:Iigh Voltage V IH 

,,' 

Output 1:1 igh Voltage 10H =-4mA VOH 

DOUT 10L = BmA 

Output Low Voltage , VOL 

PE IOL = 16mA 
_c. 

Peak PoWer·on Current *2 
Vee - GND to 4.5V 

Ipo 
'. CLR =GND 

Note: '1 -2.0V Min. for pulse width iess than 20ns.(VIL = -0.3V at. DC IlWel) 

Typ 

5.0 

*2 The CDi input should be connected toGND,to keep the device des~lected. 

740 

Max Unit 

5.5 V 

70 °c 

Min ,Max Unit 

,15 ,filA 

90 mA 

-10 10 p,A 

-10 10 p,A 

-2.0*" O.B V 

2.2 6~0 V' 

2.4 V 

0.4 V 

90 mA, 



Fig.2 - AC TEST CONDITIONS 

• INPUT PULSE lEVELS: O.6V TO 2.4V 

• TIMING REFERENCE lEVELS: INPUT: Vil = a.BV, V IH = 2.2V 

OUTPUT: VOL = O.BV, VOH = 2.2V 

• OUTPUT LOAD 

5V 

1111111111111111111111111111111111111111111111111111 

MBB2T790-20 FUJITSU 
MBB2T790-25 1111111111111111111111111111111111111111111111111111 

5V 

DOUTfr---------~------; PEfr---------~----~ 

'INCLUDING JIG AND STRAY CAPACITANCE. 

AC CHARACTERISTICS 
(Recommended operating conditions unless otherwise noted.) 

READ CYCLE 

Parameter Symbol 
MB82T790-20 MB82T790-25 

Unit 
Min Max Min Max 

I When no uses PE tAC 20 25 ns 
Read Cycle Time I When uses PE tAC 25 30 ns 

Clock "H" Level Pulse Width tClH 8 10 ns 

Clock "L" Level Pulse Width tCLl 8 10 ns 

Input Setup Time t5 4 4 ns 

Input Hold Time tH 2 2 ns 

Clock Access Time DOUT tACl 20 25 ns 

PE tpE 25 30 ns 

CS:! Access Ti me DOUT t ACS2 10 12 ns 

PE t pE2 10 12 ns 

CS:! to Output Low-Z DOUT t LZ2 2 2 ns 

PE tpLZ2 2 2 ns 

CS2 to Output High-Z DOUT tHZ2 2 8 2 10 ns 

PE tpHZ2 2 8 2 10 ns 

Output Hold from Clock DOUT tOH 2 2 ns 

PE tpH 2 2 ns 

Output Hold from CS:! DOUT tOH2 2 2 ns 

PE tpH2 2 2 ns 
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READ CYCLE TIMING DIAGRAM 

READ CYCLE (INH = L, CLR = H) 

t----tcLH '----tCLL,--~ 

elK 

ADDRESS 

DATA 1/0 

Note 1: ,PE outputremains High~lmpedance state through undefined are,a. 
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WRITE CYCLE 

Parameter Symbol 

Write Cycle Time twc 

Clock "H" level Pulse Width tCLH 

Clock "l" level Pulse Width tCLL 

Input Setup Time ts 

Input Hold Time tH 

C&.! Setu p Ti me tcs 

C&.! Hold Time tCH 

Data Setup Time tos 

Data Hold Time tOH 

DouT tHZ 
ClK to Output High-Z 

PE tpHZ 

DouT tLZ I· ClK to Output low-Z 
PE tpLz 

CLOCK INHIBIT TIMING 

Parameter Symbol 

Clock Inhibit Setup Time tCLIS 

Clock Inhibit Hold Time tCLIH 

Clock Enable Setup Time tCLES 

Clock Enable Hold Time tCLEH 

REGISTOR CLEAR TIMING 

Para/Tleter Symbol 

Clear Pulse Width tCRw 

Clear Hold Time tCRH 

Clear Recovery Time tCRR 

Clear to Output High-Z tCRHZ 

MB82T790-20 

Min Max 

20 

8 

8 

4 

2 

2 

8 

0 

6 

2 8 

2 8 

2 

2 

MB82T790-20 

Min Max 

2 

2 

2 

0 

MB82T790-20 

Min Max 

7 

10 

10 

2 8 

Im~~~llllmllll~llmlllm~~~II~1 
MB82T790-20 FUJITSU 
MB82T790-25 1IIIIIIIIIIIIIIIIIIIIIImlllllllllllllllllllllllili 

MB82T790-25 
Unit 

Min Max 

25 ns 

10 ns 

10 ns 

4 ns 

2 ns 

2 ns 

10 ns 

0 ns 

6 ns 

2 10 ns 

2 10 ns 

2 ns 

2 ns 

MB82T790-25 

Min Max 
Unit 

2 ns 

2 ns 

2 ns 

0 ns 

MB82T790-25 
Unit 

Min Max 

7 ns 

10 ns 

10 ns 

2 10 ns 

7·33 



• 

II~i~mlllmllllmmli_ 
FlWITSU MB82T790-20 

1lllillllllllmllllllmllllmllll~llllimllll MB82T790 .. 25 

WRITE CYCLE TIMING DIAGRAM 

WRITE CYCLE (lNH = L, CLR = HI 

eLK 

ADDRESS 

DATA 1/0 

"" 

Note 1: When CS:! = H level, write" operation is excuted and when CS:! = L level,write operation is cancelled. 



CLOCK INHIBIT 

ClK 

INH 

REGiSTER CLEAR 

ClK 

CLOCK INHIBIT TIMING DIAGRAM 

tCLIH 

REGISTER CLEAR TIMING 

Im!!!!!!!IIIIII!!!m!~. 
MB82T790-20 FUJITSU 
MB82T790-25 11111111111111111111~mlllllllmm~IMml 

HIGH-Z 
DATA 110 ++-+-l~-+--+++---"';";---;;;""---- - - - - - --

..,...,...,"""T...,....,....,...;"""T _____ H;,,;;IG ... H-,;;,Z -----______ _ 
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ClK 

EXAMPLE OF MBS;lT790 BASIC FUNCTION 

· · · · 
. ADDRESS ~f...&....c.·· ~..I-I-·7I1....a.....,..B ~v/~!I1...1......:-: ~VL-!-I-P.&....:-D .&...."'-VZf-'--i(JL......:-'E lZ,,-,,-7 

CS, 

DATA I/O 

1 W!I1 W!I1 ! Vif1 Vl(I1 VZ 

--'--+1; ..,....,..VZ-r-r-7i1T""'+-r--r-:V!;:~~ I k1ii1 ~ii1 

· 1.1 ! ~.~--~----· ' 
1! 

, DourB r@ ...... ---Ig ....... --
"

. STANDBY·" 
CYCLE 

READ 
CYCLE 

WRITE 
CYCLE 

. WRITE CANCEL 
FUNCTION 
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PACKAGE DIMENSIONS 

.050(1.27) 
MAX 

© 1988 FUJITSU LIMITED D32009S·1C 

32-LEAD PLASTIC DUAL IN-LINE PACKAGE 
(CASE No.: DIP-32P-M02) 

.0101.002 
(0,25±0.05) 

~. .207(5.25)MAX 

.125(3.18)MIN 

.0200.51) . 
MIN 

15"MAX 

.1 

.300(7.62) 
TYP 

Dimensions· in 
inches (millimeters) 
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MB82T790.20 
MB82T790-25 

PACKAGE DIMENSIONS (continued) 

32-LEAD PI.,ASTIC SMALL OUTLINE PACKAGE 
(CASE No.: FPT·32P-M02) 

r 
.339.<.008 

"~(r 

TYP 

.750(19.05)REF 

© 1988 FUJITSU LIMITED F32004S·1C 

The information contained in th!s document does not convey any 

license under copyrights, patent rights, software rights or trademarks 

claimed by Fujitsu. Circuit. diagrams utilizing Fujitsu· products are 

included as a means of illustrating typical applications. Complete 

information sufficient for construction purposes is not necessarily 

.- l-

~ i-

~ 

O(O)MIN f 
(STAND OFF) 

I 
.402<. 

(10.20< 

.031±.ooB 

.1 (0.BO<0.20! 

!i 
.006<.002 

(0.15<0.05) 
.099(2.50) 

MAX 

012 
0.30) 

DetaHof "A" part 

.007(0.IB) 
MAX 

.027(0.6B) Dimensions in 
MAX inches (millimeters) 

given. The information contained in this document has been carefully

checked and is believed to ba reliable. However, Fujitsu assumas no 

responsibility for inaccuracies. Fujitsu reserves the right to change 

products or specifications without notice. 
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CMOS TAG RANDOM 
ACCESS MEMORY 

CMOS TAG RANDOM ACCESS MEMORY 

The Fujitsu MB81C51 Is 512 entry x 4 way/l024 entry x 2 way TAG Random Access 
Memory (TAG RAM) fabricated with a CMOS technology. 

MB81C51 has been developed aiming to be used In an easily handled cache system with 
the other DATA RAMs (ex. MB81C79A). Especially this device offers the advantages on 
designing compact and high performance cache system which will be used In a system 
adopting 32-blt CPU. 

• Organization: 512 Entry x 4 Way or 
1024 Entry x 2 Way 

• Fast access time: 25/30 ns max from Address Inputs 
18 ns max from Compare Data Inputs 

• Power Consumption: 1100mW max. 

• Single +5 V supply .±10% tolerance 

• TTL compatible Inputs and outputs 

• LRU (Least Recently Used) Replacement Logic 

• Purge Function (All-purge & Partial-purge) 

• Internal Parity Generator/Checker 

• 64 pin Pln-Grld-Array (Suffix: CR) 

• 68 pin Plastic LCC (Suffix: PO) 

ABSOLUTE MAXIMUM RATINGS (See NOTE 

Rating Symbol Value 

Supply Voltage Vec -0.5 to +7.0 

Input Voltage on any pin with VIN -3.0 to +7.0 
respect to GND 

Output Voltage on any pin with VOUT -0.5 to +7.0 
respect to GND 

Output Current lOUT .±20 

Power Dissipation Po 1.5 

Temperature under Bias TBIAS -10 to +85 

Ceramic -65 to +125 

Storage Temperature TSTG 
Plastic -45 to +125 

Unit 

V 

V 

V 

rnA 

W 

°c 
°c 

°c 
NOTE: Permanent device damage may occur If the above Absolute Maximum 

Ratings are exceeded. Functional operation should be restricted to the 
conditions as detailed In the operational sections of this data sheet. Exposure 
to absolute maximum rating conditions for extended periods may affect 
device reliability. 

Copyright @ 1988 FUJITSU LIMITED 

MB81C51-25 
MB81C51-30 

November 1988 
Edition 1.0 

LCC-68P-MOl 

(PLASTIC PACKAGE) 

PGA-64C-A02 

(PIN GRID ARRAY) 

This device contains circuitry to protect the 
inputs against damage due to high static 
voltages or electric fields. However, it is 
advised that normal precautions be taken to 
avoid application of any voltage higher th<:!n 
maximum rated voltages to this high impedance 
circuit. 
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FUJiTsU MB81C51-25 
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AO 0-
• t---• 
• ADDRESS 

• BUFFER 
& • DECODER • • • 

A8 0-

PARITY rr==-
DATA 

T 
A 

PARITY )--G 
GENE-

\r D RATOR 

A 
T 

A-\ 

rv' 
TDO 0-

• • TAG ....,...... 

• DATA 

• BUFFER --:--

• 
TD19 0-

7·40 

Fig, 1 - MB81C5.1BLOCK DIAGRAI'JI1 

ENTRY - PURGE f--O PU - BUFFER 

~ ~ _. 
VCC 

~ 
,.II- w... - GND 

r MEMORY CELL r MEMORY CELL JI 

512 ENTRY Vt- 512 ENTRY 
X 23 BIT X 6 BIT \r-

" 
X4WAY 

f'r 
r 

REPLACE INFO. 

u"""OU' .tl ....... ~ 

- LRU 

~ ~ 
- LOGIC 

COMPARATOR PARITY 
CHECKER 

NEWLRU DATA 
HIT INFp. 

REPLACE INFO. 

~/ ,j. 
MPX & 

OUTPUT CONTROL 

~ ....... ~ 
HIT IRE PLACE 
INFO. 

, ~ 

OUTPUT CONTROL 

~ 
PARITY ERROR 



Fig. 2 - MB81C51 BLOCK DIAGRAM 2 

TOO - T019 

20 

L-----1 ~~X~~ri\ I---'t"---+-I 
I-----T------I CHECK 

88 

AO - A8 

RlATCH sea SB1 SBlK 

CAPACITANCE (TA = 25°C f = 1 MHZ) . 
Parameter Symbol Typ 

Input Capacitance (VIN = OV) CIN 

11111111111111111111111111111111111111111111111111111111111111111 

MB81C51-25 FUJITSU 
MB81 C51-30 1111111111111111111111I111111111I111111111111111111111illllill 

MHENBl Vee EXTH 

H/R 

Max 

10 

,------v ~~T~6 

.------<:J ~~T~f 

,-----o~~W 

.------<LJ ~~Tt£ 

HCOI 
RCa 

------..----'''--' ~gll 

Unit 

pF 
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PIN ASSIGNMENT 
64 PIN PIN GRID ARRAY(PGA-84C-A02) 

BOTTOM YIEW 

PIN FUNCTION 
Pin No.'c Function Pin No. Function Pin No. Function 

1 \ N.C. 23 A4 45 TD6 

2 MHIT 24 A5 46 TD9 . 

3 HITO/REPO 25 A7 47 Yee 

4 HIT2/REP2 26 A9 48 TD13 

5 HIT3/REP3 27 N.C. 49 TD15 

6 TDO 28 N.C. 50 TD17 

7 TD2 29 PINY - 51 TD19 

8 EXTH 30 .0 SBLK 52 AO 

9 MHENBL 31 SBl 53 A2 

10 N.C. 32 INH 54 GND 

11 TD7 33 INYL 55 A6 

12 TD8 34 SET 56 A8 

.13 TD10 35 H/R 57 PURGE 

14 TDll 36 HIT 58 MODE 

15 TD12 31 HCO/RCO 59 .·YINY-

16 TD14 38 HClIRCl 60 SBO 

17 TD16 39 HIT1/REPl 61 Yee 

18 TDle 40 GND 62 WRITE 

19 N.C. 41 TDl 63 RLATCH 

20 N.C. 42 TD3 . 64 PERR 

21 Al 43 TD4 

22 A3 44 TD5 
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PIN ASSIGNMENT 68 PIN PLCC(PLASTIC LEAD CHIP CARRIER) nnnnnnnnnnnnnnnnn 
10 C P60 
11C P 59 

12 C 0 P 58 

13 C P 57 

14 C P 56 

15 C 055 
16 C 054 
17C :::J53 

18 C :::J52 

19 C :::J .51 

~O C :::J50 

21 C :::J 49 

0 22C :::J 48 

23C :::J 47 

24 C :::J 46 

25C :::J 45 

26 C :::J 44 

kl ~ ~ ~ ~ ~ ~ !i ~ ~. ~ ~ ~ ~ ~ ~ ~ 
TOP VIEW 

PIN FUNCTION (continued) 
Pin No. Function Pin No. Function Pin No. Function 

1 GNO 24 T017 47 PINV 

2 TOO 25 T018 48 SBLK 

3 TOl 26 T019 49 SBO 

4 T02 27 N.C. 50 SBl 

5 T03 28 N.C. 51 INH 

6 EXTH 29 N.C. 52 Vee 

7 T04 30 AO 53 INV 

8 N.C. 31 Al 54 WRITE 

9 N.C. 32 A2 55 SET 

10 MHENBL 33 A3 56 RLATCH 

11 T05 34 A4 57 H/R 

12 T06 35 GNO 58 PERR 

13 T07 36 A5 59 HIT 

14 T08 37 A6 60 HCO/RCO 

15 T09 38 A7 61 N.C. 

16 TOl0 39 AS 62 N.C. 

17 TOll 40 A9 63 HC1/RCl 

18 Vee 41 N.C. 64 MHIT 

19 T012 42 N.C. 65 HITO/REPO 

20 T013 43 N.C. 66 HIT1/REPl 

21 T014 44 PURGE 67 HIT2/REP2 

22 T015 45 MODE 68 HIT3/REP3 

23 T016 46 VINV 

7·43 



mlllll~II~~IIIIIIIII~I~IIIIIIIMI 

111;ilil~liii~~1 ~~~~g~t~g 

PIN DESCRIPTION 
OUTPUTS -HIT HIT OUTPUT. "NOR" OF HITO TO HIT3 

HCn/RCn CODED OUTPUTS OF HIT OR REPLACE INFORMATION ( n = 0 - 1 ) '. 

HITn/REPn UNCODED OUTPUTS OF HIT OR REPLACE INFORMATION ( n = 0 - 3 ) 

PERR PARITY ERROR 
, 
\ 

MHIT HIT OUTPUT MODIFIED BY MHENBl AND EXTH 

INPUTS 
MODE MODE SELECTION 

MODE = 1 : 512 Entry x 4 Way 
MODE = 0: 1024 Entry x 2 Way 

AO-AS ADDRESS INPUTS (A9 Is not used for 4 way) 

TDO-19 TAG INFORMATION INPUTS 

PURGE All-PURGE TIMING PULSE 

INVl PARTIAL-PURGE. V-BIT FORCED TO "0'. 
lRU IS REVERSIVElY UPDATED 

SBlK ENABLE WAY-SELECTION EXTERNAllY AT REPLACEMENT AND INVALIDATION 

SBO, SBl EXTERNAL WAY-ADDRESS INPUTS 

WRITE WRITE CYCLE SIGNAL 

SET TIMING PULSE • Write: Reglstrate TAG, V-bit "H", lRU update 
Read : lRU updated 
PARTIAL PURGE: lRU reverslvely update, V-bit "l" 

INH All FUNCTIONS EXCEPT PURGE ARE INHIBITED 

H/R OUTPUT SELECTION .. 
H/R = 1 : Hit Information 
H / R = 0 : Replace Information 

RLATCH LATCH CONTROL FOR REPLACE INFORMATION 

PINV USE FOR "TESTING" ONLY (GENERAllY "H') 

VINV USE FOR "TESTING" ONLY (GENERAllY "W) 

MHENBl ENABLE MHIT OUTPUT 

EXTH FORCE MHIT9UTPUT TO "l" 

FUNCTION TABLE 
1) BASIC FUNCTION (Any combination except below are inhibited.) 

Input TAG InfC). Control Inlo. lRU 

INH PURGE SET WRITE INVl TAG P bit Vblt lRU Function Mode 

l H X X X N-CNG N-CNG N-CNG N-CNG INHIBIT3 

H H H X X N-CNG N-CNG N-CNG N-CNG TAG READ 

H H 1f H H N-CNG N-CNG N-CNG N-CNG1 TAG READ 
or UP-D 

H H 1f l H TOO to TD19 SET H UP-D TAG WRITE 

X l H X X UNDEFINED UNDEFINED l (All) INClZ All PURGE 

H H 1f H l N.CNG N-CNG N-CNG/l2 N-CNG1 PARTIAL PURGE 
or RUP-D 

X : "W or 'l' 
N-CNG : No Change INClZ : iNITIALIZE 
UP-D : Up Dated . RUP-D :·Reversively Updated 
1. WhenSBlK = "l' and no-HIT, then lRU Is noelian". (N-CNG). 
2. When SBlK = "l' and.n2:HIT,theii V-Bit Is rio chang. (N-CNG). 
3, During INHIBIT mode, HIT and PERR outputs are "H' but the other outputs are 'l.". 
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2) OUTPUT PIN FUNCTION 
Input Internal Info, 1, 2 Output 

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII~IIIIIIIIIIIIIIII11111111 
MB81C51-25 FUJITSU 
MB81 C51-30 111111111111111111111111111111111111111111111111111111111I1111111 

hllO! hlt1! h112! h113! HITO! HIT1! HIT2! HIT3! HCO! HC1! .J.! 
Mode A9 repO rep1 rep2 rep3 REPO REP1 REP2 REP3 RCO RC1 HIT Mode 

H X L L L l l L l l l l H 

H X H l l l H l l l l l l 4 

H X l H l l l H l l H l l W 

H X l l H l l l H l l H l A 

H X l l l H l l l H H H l Y 

L l l X l X l l l l l l H 

l l H X l X H l L l l L l 2 

l l l X H X l l H l l H l W 

l H X l X l l L l l l l H A 

l H X H X l l H l l H l l Y 

l H X l X H l l l H H H l 

X: 'H" or 'l" 
1, Internal Information, repO to rep3 are determined by on-chip lRU logic when SBlK = 'l". When SBlK = 'H", the Internal 

Information are determined by external signal of SBO & SB1 . 
2. Correct operation Is not guaranteed If 2 ways or more become HIT at the same time. 
3. Output ofm Is valid when H!R = 'H". 

3) PARTIAL PURGE (INVL = "L") 
INPUT INTERNAL INFO. PURGE BLOCK SET 

HIT BLOCK LJ 
MODE A9 SBlK SBO SB1 0 1 2 3 0 1 2 3 lRU MODE 

H X l X X l l l l - - - - ---
H X l X X H l l l Q - - - RUP-O 4 

H X l X X l H l l - Q - - RUP-O 

H X l X X l l H l - - Q - RUP-O W 

H X l X X l l l H - - - Q RUP-O A 

H X H l l X X X X Q - - - RUP-O Y 

H X H H l X X X X - Q - - RUP-O 

H X H l H X X X X - - Q - RUP-O 

H X H H H X X X X - - - Q RUP-O 

l l l X X l X l X - - - - ---
l l l X X H X l X Q - - - RUP-O 

l l l X X l X H X - - Q - RUP-O 2 

l l H l l X X X X Q - - - RUP-O 

l l H l H X X X X - - Q - RUP-O W 

l H l X X X l X l - - - - --- A 

l H l X X X H X l - Q - - RUP-O Y 

l H l X X X l X H - - - Q RUP-O 

l H H H L X X X X - Q - - RUP-O 

L H H H H X X X X - - - Q RUP-O 

Nole: Correct operation Is not guaranteed If 2 ways or more become HIT at the same time. 
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FUJITSU 

~IIOOIII~I~IIIIIII~~II~IIII~111I 
MB81C51-25 
MB81CS1-30 

4) PARITY ERROR & V BIT' -
pen vnO vn' PEn 

L L L L 

L L H H 

L H L H 

L H H L 

H L L L 

H L H H 

H H L H 

H H H H 

1. PERR Is "NOR' of PEO to PE3 

(n.: 0 to 3) 

HIT Inlo.2 

---
HIT 

HIT 

HIT 

---
HIT 

HIT 

HIT 

2. Output Inform@tlon when Internal "HIT' Is valid. 

BASIC FUNCTIONS 

TAG READ 

A comparison between the TAG Input data (TDO-19) and the 
contents of the addressed locetlon Is performed. If both data 
are the same. that Is "FOUND'. Then HIT will be "LOW' @nd 
outputs of HCn, HITn Indicate hltted "Associative way'. In the 
case of "NOT-FOUND', the TAG RAM will specify the "way', 
which should be replaced, by using the LRU logic autom@tlcally. 

The replacement Information will be presented at the outputs of 
RCn and REPn by forcing the H/R Input Into "LOW'. These 
signals will be latched and used for the data Memory move-In 
operation. 

TAG WRITE 

When "NOT-FOUND' Is occurred, the TAG-RAM also should 
be updated. The write oper@tlon Is performed by WFiii'E 
"LOW' and SET pulse Input. The TAG data will be written Into 
the proper "way' by the Internal LRU logic. 

TAG-WRITE mode, V-bit (Validity bit) and the parity are set, 
and LRU logic Is updated. 

On the other hand, It, will be able. to specify the 'way' 
externally by using SBLK, SBO !II1dSB1 inPuts. 

pen 
vnOlvn1 
PEn 

Internal parity error of way "n' 
Dupllc@te validity bits. 
Deterrriined by the following equation. 

PEn = (vnO + vn1) • pen + (vnO 0 vn1 ) 

ALL PURGE 

By asserting PlJ'RGE Input "LOW', the V-bit are reset and LRU 

logic Is Initialized. 

In this operation, the contents of each TAG and Its parity will 
not be Identified. 

PARTIAL PURGE 

The partial purge operation Is performed by iNVL: "LOW' and 
SET pulse Input. 

The V"blt, which Is specified by the address Inputs, will be 
reset, and LRU logic will be reverslvely updated. 
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MB81C51,-25 FUJITSU 
MB81 C51-30 111111111111111111111111111111111111111111111111111111111 

RECOMMENDED OPERATING CONDITIONS (Referenced to GND) 

Parameler Symbol Min Typ Max Unit 

Supply Voltage Vee 4.5 5.0 5.5 V 

Input Low Voltage VIL -0.5' O.B V 

Input High Voltage VIH 2.2 6.0 V 

Ambient Temperature TA 0 70 ·C 

Nole: 
• -3. OV min. for pulse width less than 20ns. 

DC CHARACTERISTICS 
(Recommended operating conditions unless otherwise noted.) 

Para meIer Tesl Condilion Symbol Min Max Unll 

Input Leakage Current VIN = 0 V to Vee ILl -10 10 IlA 

Operating Supply Current DOUT = Open. Cycle = min. Icc 200 mA 

Output Low Vollage IOL = BmA VOL 0.4 V 

Output High Voltage IOH = -4mA VOH 2:4 V 
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Fig: 3 - AC TEST CONDITION 

INPUT PULSE LEVELS O.OV to3.0V 

INPUT.PULSE RISE AND FALL TIMES:. 5ns (Transient time betwe~nO.8V ~~d2.2V) 

TIMING REFERENCE LEVELS 

OUTPUT LOAD: 
5.0V 

4800 

DOUT 0--...-----1 

2550 

7':48 

Input : 1.5V 
Output :1. SV 
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MB81C51-25 FUJITSU 
MB81 C51-30 IIIIIIIIIIIII!IIII!IIIIII!IIIIIIIIII!I!IIIIIIIIIIIIIIII11I11I1111 

;JjJl~::llil~11~J~~I:~I9.;qi~::~:mt::::err~WIf;&1w,;Mffl;!_~;~I~~IiI;:~~~~:!H~!~~BM;.'~:M~~I\t\ili 
MB81C51-25 MB81C51-30 

Parameter Symbol 
Min Max Min Max 

Unit 

Write Cycle Time two 50 50 ns 

Address Valid to RCn, REPn tAR 35 40 ns 

Address Setup Time for SET. tAs 25 25 ns 

TAG Data Setup Time for SET tTS 25 25 ns 

SET Pulse Width tsw 20 20 ns 

SET Recovery Time tSR 5 5 ns 

RlA TCH Setup Tl.me tRLS 10 10 ns 

SBlK, SBO, SBI Setup Time for SET tSBS 25 25 ns 

SBlK, S80, S81 Setup Time for PCn, REPn tSBR 25 25 ns 

PCn, REPn Hold Time for SBlK, SBO, SBI tSH 0 o ns 

SBlK Hold Time tSBH 5 5 ns 

PINV, VINV Setup Time for SET tiS 25 25 ns 

PINV, VINV Recovery Time for SET tlR 5 5 ns 
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~11~1111~111~11~IIIWllllllllmllllli MB81 C51-30 

TAG READ CYCLE (MO.IlE.= "H" or "l", 'PURGE = °H", WRiTe = "W, iNVL = "H", 'PiiiiV="W or 'l", VINV = "H" or 

AD - A9 

TDO - TD19 

H/R 

HIT, 
HCn, HITn 
(Note 1) 

RCn, REPn 
(Note 2) 

MHENBl, 
EXTH 

RlATCH 
(Note 5) 

SBlK 

SBO, SB1 
(Note 6) 

'l",INH='H") .. 

Notes 1: Valid at H/R = "H". 
2: Valid at H/R= 'l". 
3: lRU Is updated at SET = "l" . 
4: Replace latched at RLATCH = 'H". 
5: Valid at SBlK = "l". 
6: Valid at SBlK = 'W. 

• Don'tCare 
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MB81C51-25 PUJITSU 
MB81 C51-30 IOOIiOOlllllllllllllllllllllillOOIlMIII~IOO 

TAG WRITE CYCLE (MODE = "H" or "L", PURGE = "W, WFiii'E = "L", iNVC = "H", iiiiH = "H") 

AO - A9 

H/R 

RCn, REPn 

TOO - TD19 

RLATCH 
(Note 3) 

SBlK 

SBO, SB1 
(Note 4) 

Notes 1. Reglstrate TAG, V-bit "H". LRU update. 
2. Replace latched at RlATCH = "H". 
3. Valid at SBlK = "L". 
4. Valid at SBlK = "W. 

I},I Don't Care 
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PARTIAL PURGE CYCLE (MODE = "H" or...:.J.:..... PURGE = "W, WRITE = "H", INVl = "L", H/R.= "H" or."L", iiiiH = "H", 
RLATCH = "L", PINV = "H" or "L" ,. VINV = 'H" or "L") 

Notes: 

AO -A9 

TOO - TD19 
(Note 1) 

SBLK 

SBO, SBl 
(Note 3) 

1. Valid at SBlK = "L". 
2. lRU Is reverslvely updated, V-bit "L". 
3. Valid at SBLK =. "f.!". . 

All purge (SET = "H", OTHER CONTROL INPUTS ARE "H" or "L") 

AO - A9 

I--- tppw 

"" 
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PACKAGE DIMENSIONS 
68-LEAD PLASTIC LEADED CHIP CARRIER 

(Oase No.: LOO-6SP-MOI) 

- -

1~IIOOIIIlIIIIIOOIIIIIIIIIIII!IIIII~ 
MB81C51-25 FUJITSU 
MB81 C51-30 11!IIIOOIIIOOIIIIIII~llllllllIlmOOIIIIIi 

.990±.005 sa 
(25.15±0.13) 

.953±.003 sa 
(24.21 ±0.08) -j 

i 

.169 + ·gg~(4.30 +g·n) 

.106~:m(2.70~g:~~ ) 
I-- .800(20.32) REF, 

.050±.005 

1@ ,ftftft~1 
~~4~~~® 

INDEX 
~ § 
~ 

~ 
~~ 

F 
~ 

( -F-

.020(0.51) MIN 

HOI·OO4(O.IO)1 

.017(0.43) 

.931±.02 o 
I) 

~ 
~' (23.65±0.5 

.026(0.66) 
TYP 

1 (1.27±0.13) 

•• 11-

@ .. / i-------D-;;;;ii;-;;i-:·A;.p;rt---- -----: 
. -- -' . 

i : 
I I 

! .008 ~ :gg~ : 

: (0.20+ 0.05) i 
I -0.02 I 

: ,(R.037(0.95)) i 
: I .931 ±.020 (23.65±0.51) I 
I R.030(0.75) TYP L--I L _____________________ oJ © 1988 FUJITSU LIMITED C68051 S-4C 

@.:LEAD No. 

Dimensions in 
inches (millimeters) 

-
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PACKAGE DIMENSIONS continued 

INDEX A REA 

\ h 

64-LEAD.CERAMIC (METAL S.EAL) PIN GRID,ARRAY PACKAGE 
(CASE No.: pGA-64C-A02) 

0 , 

u 

"'''~'''''' ] TYP 
1.032+,01S· 
. -,012 SO 

.100±.010 
(2.54±0.25) I 

.050(1,27)DIA TYP 

I II§l 9 0 0 0 .~ 0 0 ., @ 
o 0 0 ~ 0 0 0 000 

o 0 0 0 

o 0 0 ~ 

1.032~:~:~ :900(22,86) o. o .0 

J~~I l' T :: 
:JJll8-:;1."L~.;A: : : : : : ; ,050~:~:~(1.27~~:~:) 

.210(5,33) ,134+.01'6(3,40+0,41) 
MAX -,014 .-0,36 

o • 
• 0 

'Il1!!SS FUJITSU ,LIMITED R6400SS.2C Dimensions in 
inches (millimeters) 

'. . .. . .. 
The information contained In this document does not convey any licel'lse 

under the copyrights, patent rights, software rights or trademarks 
claimed by FujItsu. Circuit diagrams utilizing Fujitsu products are 
Included as a means 01 illustrating typical applications. Complete 
Information sufficient for construction purposes Is not necessarily given. 

The Information contained In this document has been carefully checked 

and Is believed to be reliable. However I Fujitsu assumes no respOnsibility 
for Inac~uracles. Fujitsu reserves the right to change prQducts or 
specifications without notice. 
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FUJITSU 
CMOS 16384-BIT DUAL 
PORT STATIC RANDOM 
ACr.ESS MEMORY 

MB8421/22-90/90L 
MB8421/22-12/12L 

2K X 8-BIT CMOS DUAL PORT STATIC RANDOM 
ACCESS MEMRY 

The Fujitsu MB8421/22 are 2K words x 8 bits Dual port high-performance 
-static Random Access Memories (SRAMs) fabricated in CMOS. The SRAMs 
use asynchronous circuits; thus no external clockes are required. 
The MB8421 and MB8422 provide the user with tow separately contorolled 
I/O ports. with independent address, Chip select{CS), Write Enable (WE) , 
Output Enable (DE) and. I/O functions. 
This arrangement permits independent access to any memory location for 
either a Read orwWrite operation - a useful feature for shared data 
processing applications. .These devices have an automatic power-down 
feature controlled by (CS). 
To avoide data contention on the same address, a (BUSY) flag is 
provided for address arbitration; In addition, MB8421 utilizes (INT) 
flag which allows communication between systems on either side of 
the RAM. 
Both devices use a single +5 volte power supply and all pins are 
.TTL-compatible. A simplified block diagram of the SRAMis shown 
in Figure 1. . 
Some typical applications for these memory devices are mutiprocessing 
systems, distributed networks, external register files and peripheral 
controllers. . 

Organization : 2048 words x 8 bits 
Static operation No clocks or timing strobe required 

• Fast access time : tAA=tACS=90ns max. (MB8421/22-90 
MB8421/22-90L) 

tAA=tACS=120ns max.(MB842l/22-l2 
MB842l/22-l2L) 

• Low power consumption: 660mW max. (Both ports active) 
385mW max. {One port active) 
38.5mW max. {Both ports standby, TTL) 

llmW max. (Both ports standby, CMOS) 
L-version 495mW max. (Both ports active) 

275mW max. (One port active) 
27.5mW max. (Both ports standby, TTL) 
1.lmA max. (Both ports standby, CMOS) 

• Single +SV supply ±lO%tolerance 
• TTL compatible inputs and outputs 
• Three-state outputs with OR-tie capability 
• All inputs and outputs have protection against static 

charge . 
• Data Retention Voltage: 2V min. 
• Address Arbitration Function : BUSY. flag 
• Interrupt Function for Communication 

between Systems (MB8421 only) : INT flag 

TS2l3-B867 
July 1986 

FPT-64P-MOl 
(MB842l) 

DIP-52P-MOl 
(MB842l) 

DIP-48P-M02 
(MB8422) 

PIN· ASSIGNMENT 

Refer to the attachment 

This device contains circuitry· to prottet the 
inputs against damage due .0 hi~ ~.ic .... It
ages or electric fields. However. It IS adv,s~d 
that normal precautions be uke" to avoid 
application of any voltage higher than maxi .. 
mum rlted voltages to this high impedance 
circuit. 
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ABSOLl1l'E KAXIHmf RATINGS (See NOTE) 

Rating Symbol 

Slipply Voltage VCC 
Input Voltage on any pin 
with respect to VSS 

VIN 

Output Voltage on any I/O 
pin with resp·ect to VSS· 

VOUT 

Output Current lOUT 

Power dissipation PD 

Temperature Under Bias TBIAS 
Storage Temperature TSTGI. Ceramic 

I Plastic 

Value 

-0.5 to +7 
-0.5 to +7 

-0.5 to +7 

±20 

1.0 

-:10 to +85· 
-65 to +150 
-40 to +125 

MB842l/22-90 
MB842l/22-90L 
MB842l/22-l2 

. MB842l/22-l2L 

Unit 

V 
V 

V 

mA 

W 

DC 
"c 

Note: Permanent device dalDage may occur if ABSOLUTE MAXIMUM RATINGS 
are exceeded. Functional operation should be restricted to the 
conditions as. detailed·in the operational sections of this. data 
sheet·. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 

PIN NAMES 

LEFT PORT RIGHT PORT NAMES 
CHIP 

CSL CsR SELECT 
WRITE 

WEL WER ENABLE 
. OUTPUT 

OEL OER ENABLE 
INTERRUPT 

INTI. lNTR FLAG 
BUSY 

BUSYL BUSYR FLAG 

Aot to A10L AOR to A10R ADDRESS 
DATA 

I/00L·to·I/07L I/OOR to I/07R INPUT /otiTPUT· 

VCC POWER 

GND GROUND 



MB8421/22-90 
MB8421/22-90L 
MB8421/22-12 
MB8421/22-12L 

Fig. I - MB8421/22/2IL/22L BLOCK DIAGRAM 

WEL WER 
CSL CSR 

DEL OER 

I/OOL to I/OOR to 
I/07L I/07R 

A7L to /17R to 
AIOL AIOR 

Row Row 
AOL to Decoder Memory Cell Array Decod.er AOR to 
A6L A6R 

AOL to Arbitration AOR to 
A10L Intex::tupt A10L 

CSL Circuit CsR 
OEL OER 
WEL WER 

~----------~~~BUSYR 

~----------- INTR* 

* Applies to MB8421 only. 

Parameter Symbol Typ Max Unit 

Input Capacitance (VIN=OV) CIN 10 pF 
I/O Capacitance (VI/O=OV) ClIO 10 pF 

7-57 

-



-

RECOMMENDED OPERATING CONDITIONS 
(Referenced to VSS) 

Parameter Symbol Min 
Supply Voltage VCC 4.5 
Input High Voltage VIH 2.2 
Input Low Voltage VIL -0.3 
Operating Temperature TA 0 

DC CHARACTERISTICS 
(Recommended operating conditions otherwise noted.) 

Parameter Symbol Condition 

Operating Cycle-Min. 
Supply Current ICC Duty=100% 
(Both ports Active) IOUT=O mA 

Both ports=Standby 
ISBl CSL & CSR=VIH 

One port=Standby 
ISB2 CSL or CSR=VIH, 

Standby IOUT=O rnA 
Supply Current Bothp£Ets-Full standb, 

ISB3 CSL & CSR~VCC-0.2V 

One port=Fu11 standby 
ISB4 eSL or eSR~Vee-0.2V, 

IOUT=O mA 
Input Leakage 
Current ILl VIN=OV to VCC 

Output Leakage 
Current ILO eS=VIH, VOUT=OV to vee 

Output High Voltage VOH* IOUT=-LO rnA 

Output Low Voltage VOL IOUT=3.2 rnA 

Output Low Voltage 
for Open-Drain VOL IOUT=8 rnA 

Typ Max 
5.0 5.5 

MB8421/22-90 
MB8421/22-90L 
MB8421/22-12 
MB8421/22-12L 

Unit 
V 

VCC+0.3 V 
0.8 V 
70 C 

MB8421/ MB8421/ 
MB8422- MB8422- Unit 
90[12 90L/12L 
Min Max Min Max 

120 90 rnA 

7 5 rnA 

70 50 rnA 

2 0.2 rnA 

70 50 rnA 

-10 10 -10 10 pA 

-10 10 -10 10 pA 

2.4 2.4 V 

0.4 0.4 V 

0.4 0.4 V 

* The BUSY and INT pins -require pull-up resistors because they are open-drain outputs. 
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AC TEST CONDITIONS 

• Input. Pulse Levels ! 

• Input Pulse Rise & Fall Times 
OV to 3.0V 
tR, tF = Sns 
l.SV • Timing Reference Levels 

• Output Load 

+!iY 

12S0S"l 

I/O ---..--i 

100PF*...LJ : 77SS"l 

fiT 

*Including Jig and stray capacitance 

MB8421/22-90 
MB8421/22-90L 
MB8421/22-12 
MB8421/22-12L 
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AC CHARACTERISTICS 
(Recommended operating conditions unless otherwise noted) 

READ CYCLE 
MB8421-90/90I 

Parameter Symbol MB8422-90/90I 
Min Max 

Read Cycle Time tRC 90 
Address Access Time tAA 90 
Chip Select Access Time tACS 90 
Output Enable Access Time tAOE· 40 
Output Hold from Address Change tOH 10 
Chi'!) Select to Output Low-Z *1 tCLZ 5 
Output Enable to Output Low-Z *1 tOLZ 5 
Chip Select to Output High-Z *1 tCHZ 40 
Output Enable to Output High-Z *1 tOHZ 40 
Power up from Chip Select tPU 0 
Power down from Chip Select tPD 50 

WRITE C¥CLE 
MB8421-90/901 

Parameter Symbol MB8422-9P/90I 
Min Max 

Write Cycle Time tWC 90 
Address Valid to End of Write tAW 85· 
Chip Select to End of Write tCW 85 
Address Setup Time tAS 0 
Write. Pulse Width tWP 60 
Write Recovery Time tWR 0 
Data Valid to End. of Write tDW 40 
Data Hold Time tDH 0 
Write Enable to Output Low-Z *1 tOW. 0 
Write Enable to Output High-Z *1 tWZ 40 

BUSY TIMING 
MB8421-90/90I 

Parameter Symbol MB8422-90/90I 
Min Max 

BUSY Access Time from Address tBAA 45 
BUSY Output High-Z from Address tBDA 45 
BUSY Access Time from CS tBAC 45 
BUSY Output High-Z from CS tBDC 45 
Arbitration priority Set UP Time tAPS 20 

INTERRUPT TIMING 
MB8421-90/90I 

Parameter Symbol MB8422-90/90I 
Min I Max 

INT Set Time *2 tINS I 80 
INT Reset Time *2 tINR I 80 

MB8421/22-90 
MB8421/22-90L 
MB8421/22-12 
MB8421/22-12L 

MB842l-l2/l2I 
MB8422-l2/l2I Unit 
:Min Max , 

120 ns 
120 ns 
120 ns 
50 ns· 

10 ns 
5 ns 
5 ns 

50 ns 
50 ns 

0 ns 
60 ns 

MB842l-l2/l21 
MB842l-l2/12I Unit 

Min Max 
120 ns 
100 ns 
100 ns 
0 ns 
70 ns 
0 ns 
40 JlS 
0 ns 
0 ns 

50 ns 

MB842l-l2/l2L 
MB8422-l2/l2I Unit 

Min Max 
60 ns 
60 ns 
60 ns 
60 ns 

25 ns 

MB842l-l2/12I 
MB8422-l2/l21 Unit 
Mini Max 

I 100 ns 
I 100 ns 

Note *1 Transition is measured at the point of ±SOOmV from steady state voltage with 
CL=5pF. 

*2 This parameter is specified MB8421 only. 



,MB8421/22-90 
MB8421/22-90L 
MB8421/22-12 
MB8421/22-12L 

READ CYCLE TIMING DIAGRAMS 

REAO CYCLE No. I *1*2 

-£-' tAA-11-:RC --"----*-
PREVIOUS DAT:O~AL~=======D:A:T:A=V:AL::I:D============== 

ADDRESS 

DOUT 

READ CYCLE No. II *1 

Note 

ADDRESS 
_llE--------________ - _tRC -=--==1~ 

~IE------ tAA ------il~1 . f 

DOUT 

ICC 
VCC CURRENT 
ISB 

IE--- tACS 
_tCLZ 

I 
ilIGH-Z 

tAOE, 
OLZ* 

DATA VALID 

~: Don't Care l?Z2I: Undefined 

*1 WE is high for Read Cycle. 
*2 Device is continuously selected, CS=QE=VIL. 
*3 This parameter is specified at the point of ±SOOmV from steady state voltage 

with output capacitance SpF. 
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MB8421/22-90 
MB8421/22-90L 
MB8421/22-12 
MB8421/22-12L 

WRITE CYCLE TIMING DIAGRAMS 

WRITE CYCLE No. I *1*2 WE CONTROLLED 

tWC ----------41 

ADDRESS ---l\-===========:-'tjur==============:::::;~-:IE-tAW 
tCW 

tWP 

DIN 

DOUT 
~L· _______ ~~~~_~ __________ ___ 
~ HIGH-Z 

WRITE CYCLE No. II *1*2*3 WE CONTROLLED 

ADDRESS 

tDW tDH 

DIN HIGH-Z DATA VALID 

··~>-.· ___ ~H~IG~H"-ol-Z:!"" r- tOW 
DOUT 

~ :. Don't Care ~: Undefined 

Note *1 WE must be bigh during address transition. 
*2 1;f OB, CS are in.the READ Mode, I/O pins are in the output state so that 

the. input signals of opposite phase to the outputs must not be applied. 

7-62 

*3 If CS goes high prior to or coincident with WE transition high, the. output 
remains in high impedance.stllte. 

*4 This:parametu. is spec!fi,ed at the point of ±SOOmV fr·om steady state voltage 
with output capacitance 5 pF. 



CONTENTION CYCLE TIHING DIAGRAMS *1 

CONTENTION CYCLE No. I *2 ADDRESS CONTROLLED 

ADDRESS L 
(ADDRESS R) 

ADDRESS R 
(ADDRESS L) * 

__ tUAl 
* ADDRESS L = ADDRESS R 

CONTENTION CYCLE No. II *3 : CS CONTROLLED 

CsL * (CSR) 

E- tAPS ---'l 

CsR * (CsL) 

iUsYR 
_ i8AC1 

(BUSYL) 

-* ADDRESS L = ADDRESS R _ 

t 

. r---

~tBDC1 

MB8421/22-90 
MB8421/22-90L 
MB8421/22-12 
MB8421/22-12L 

Note *1 In case of dualaccess at the same memory location, the port that access 
the RAM first sets the BUSY flag high. 

*2CS must be low before or coincident with transition of address. 
*3 Address is valid prior to cincident with high-to-Iow transition of CS. 
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INTERRUPT.CYCLE TIKING DIAGRAMS *1 

. INTERRUPT CYCLE 

ADDRESS R 
(ADDRESS L) 

ADDRESS L 
. (ADDRESS R) 

WEL 
(WER) 

OEL 
(OER) 

INTL 
(INTR) 

Note : *1 Applies to MB842lonly. 

DATA RETEN'I'ION CHARACTERISTICS 
(Recommended operating condi'tions unless otherwise noted. 

MB8421-90/12 
Parameter Symbol MB8422-90/12 

Min Max 
Data. Retention Su'iTPly Voltage VDR 2.0 5.5 
Data Retention Supply Current * IDR 0.2 
Data Retention Setup Time tDRS 0 
Operation Recovery Time tR tRC 

- -*2 VCC-VDR-3V 
CSL & CS~VCC-0.2V 

DATA RETEN'I'ION TIllING 

DATA RETENTION 
DATA RETENTION MODE 

MB8421/22-90 
MB8421/22-90L 
MB8421/22-12 
MB842l/22-l2L 

7FE(7FF} 

~ : Undefined 

MB842l-90L/12L 
MB8422-90L/12L Unit 

Min Max 
2.0 5.5 V 

0.02 mA 
0 nS 
tRC ns 

.• <DRs~ ____ ~.!D!- - - -, - ~VtR ... 

Cs zzzJs. '. .' . CSl!:VDR .. 0.2V ..' dss\\\\ 
VCC 

2.2Y . , .. " ' 2.2V ~,.,. . ........,~ 



TRtmI TABLES 

TABLE I NON-CONTENTION READ/WRITE CONTROL 

LEFT PORT INPUTS *1 RIGHT PORT INPUTS *1 FLAGS 

MB8421/22-90 
MB8421/22-90L 
MB8421/22-12 
MB8421/22-12L 

FUNCTION 

CSL WEL OEL CSR WER OER BUSYL BUSYR 

H X X X X X H H Left Port in Power Down Mode 

X X X H X X H H Right Port in Power Down Mode 
Data on Left Port Written 

L L X X X X H H Into Memory 
Data in Memory Output on 

L H L X X X H H Left Port 
Data on Right Port Written 

X X X L L X H H Into Memory 
Data in Memory Output on 

'X X X L H L H H Right Port 

H = High L = Low X = Don't Care 
Note : *1 AOL to AI0L ~ AORto AIOR 

TABLE II CS ARBITRATION WITH ADDRESS MATCH BEFORE CS 

I 
LEFT PORT INPUTS RIGHT PORT INPUTS 

AOL tc AOR tc 
CSL WEL OEL AIOL CsR WER OER AIOR 

LBR X X MATCH L X X MATCH 

L X X MATCH LBL X X MATCH 

LST X X MATCH LST X X MATCH 

H = High L = Low 
LST = Low Same Time 

X = Don't Care 
LBR = Low Before 'Right 

FLAGS FUNCTION 

BUsYL BUSYR 
Left Operation Permitted 

H L Right Operation Not Permittee 
Left Operation Not Permitted 

L H Right Operation Permitted 

H L Arbitration Resolved 

LBL = Low Before Left 

TABLE III ADDRESS ARBITRATION WITH CS LOW BEFORE ADDRESS MATCH 

LEFT PORT INPUTS RIGHT PORT INPUTS FLAGS FUNCTION 
AOL tc AOR tc 

CsL WEL OEL AIOL CSR WER OER AIOR 'iiUSYL BUSYR 
Left Operation Permitted 

L X X VBR L X X VALID H L Right Operation Not Permittee 
Left Operation Not Permitted 

L X X VALID L X X VBL L H Right Operation Permitted 

L X X VST L X X VST H L Arbitration Resolved 

H = High L = Low X = Don't Care 
VST = Valid Same Time VBR = Valid Before Right VBL = Valid Before Left 
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FCNCTIONAL DESCRIPTION 

MB8421/22-90 
MB8421/22-90L 
MB8421/22-12 
MB8421/22-12L 

The Fujitsu MB8421/22 provide two ports with separate control signals. 
address inputs and input/output data pins that allow asynchronous read and 
write operation to any memory location. 
These devices have an automatic power~down feature controlled by es. 
There is an on-chip power down circuitry that places the respective port 
into a standby mode when CS is high (chip deselected). When a port is 
enabled. access to the entire memory array is permitted. Each port has its 
own Output Enable ' control (OE). In the read mode. tlleOEis active and,it 
turns on the output drivers. Non-contention READ/WRITE c.onditions are illustrated 
in table I. 

ARBIT.RATION LOGIC 

Functional Description: 

The arbitration logic resolves an address match or chip enable match and 
determines the priority of the access. In both cases. an active BUSY flag 
will be set for the delayed port. 

In a dual-port RAM. both ports are asynchronous. thus there exists a possi'
bity of accessing the same memory location from both sides. This possibity 
does not pose a problem if both the ports are in read mode,~ Though it 
creates a problem when both the ports are'in write mode with different data 
words or else one port is in write mode and the other port is in the read 
mode. For such si.tuations. BqSY flags are prodded on the. dual-port RAM 
devices. Hence whenever. both the ports access .the same memory location. 
then the on-chip arbitration logic will determine which port has access. 
Next it will set the,BUSy: flag of the delayed ports to active low. This pro- " 
hibits any opera1;ionon.that port. The delayed port gets the access when'the 
BUsY flag becomes illactive. . 

Two modes of arbitration are present: 

1) Whenth!.-addresses match for the left and the right E2rts ar!.-valid 
before CSt on-chip'control logic arbitrates between CSL and CSR for 
access (refer to F~g. on Data Contention Cycle No. II(CScontrolled). and 
Table II). ' 

2) When the CSL and CSR are low before an address match. on-chip control 
logic arbitrates between the left and the right addresses for access 
(refer to Fig. on Data'ContentionCycle No., I (Address controlled). and 
Table III). 

It should be noted that for the case when both CSL andCSR are low at the 
same time (CS, controlled). or' when both address left and address right are 
valida't ,the same time (address controlled). then arbitration logic sets tlie 
iffiSYR flag low. 'providing the priority to left Port. . . 

. For most microprocessors like the Intel 8086. the aSYncronous BUSY line can 
be .. ,tied to the lUlADinput. as long it lIIeets the set-up and hold requirements. 
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INTERRUPT FUNCTION 

MB842l/22-90 
MB842l/22-90L 
MB842l/22-l2 
MB842l/22-l2L 

The interrupt function (INT) is provided to allow communication between the 
systems on either sides of the dual-port RAM. INTL is set to low, when the 
E!£cessor on the right port writes to address 7FE(AO=L and Al to AlO =H). 
INTL is then reset to High,. when the left port acknowledges by reading the 
same address 7FE. Thus the address 7FE is like a 8 bit word mail-box trans
ferring information from the right-port to the left-port. 

INTR on the other hand is set to l~ when processor on the left port writes 
to the address 7FF(AO to AlO =H). INTR is reset to High, when the right port 
acknowledges by reading this address. Hence, the. address 7FF is a second 8 
bit word mail-box transferring information from the. left port to the right 
port. 

The INTL.and INTR are set to High on power-up. If the port is in the standby 
mode, it can still get interrupted by the processor on the other side. 

In case the BUSY flag is set to low, then the pertinent port can not set or 
res~the INT flag. 



Attachment 1. 

48 PIN DIP 52 PIN SHRINK DIP 
(MB8422) (MB8421) 

CsL 1 48 vee CSL 1 52 vee 
WEL 2 47 CSR WEL 2 51 CSR 

BUSYL 3 46 WER BUSYL 3 50 WER 

A10L 4 45 BUSYR INTL 4 49 BUsYR 

OEL 5 44 A10R NC 5 48 INTR 

AOL 6 43 OER A10L 6 47 NC 

AIL 7 42 AOR OEL 7 46 A10R 

A2L 8 41 AIR AOL 8 45 OER 

A3L 9 40 A2R AIL 9 44 AOR 

III 
A4L 10 39 A3R .A2L 10 43 AIR 

ASL 11 38 A4R A3L 11 42 A2R 

A6L 12 TOP VIEW 37 ASR A4L 12 41 A3R 

A7L 13 36 A6R ASL 13 40 A4R 

A8L 14 35 A7R A6L 14 TOP VIEW 39 ASR 

A9L 15 34 A8R A7L 15 38 A6R 

I/OOL 33 A9R A8L 16 37 A7R 

I/OIL 17 32 I/07R A9L 17 36 !8R 

1/02L 18 31 1/06R 1/00L 18 35 A9R 

1/03L 19 30 1/05R 1/01L 19 34 I/07R 

1/04L 20 29 I/04R I/02L .20 33 I/06R 

I/05L 21 28 I/03R I/03L 21 32 

I/06L 22. 27 I/02R I/04L 22 31 I/04R 

I/07L 23 26 1/01R I/05L 23 30 I/03R 

VSS 24 25 1/00R 1/06L 24 29 1/021\ 

I/07L 25 28 I/OIR 

VSS 26 27 I/OOR 
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(Ne) 

~L 

AOL 

AlL 

A2L 

A3L 

A4L 

ASL 

A6L 

A7L 

A8L C 
A9L c: 
(Ne) C 
(Ne) C 
(Ne) c: 
I/OOL 

I/Ol~ C 
I/02L C 
I/03L C 

10 
Jl 
12 
13 
14-
15 
16 
II 
IX 

l<i ~ 

PIN ASSIGNMENT FOR MB8421 (QFP) 

TOP VIEW 

(NC) 

Eo :J (tiC) 

Lfl :J OER 

4X =:t AOR 

41 AiR 

4b ::l A2R 

lIS =t A3R 

44 =t A4R 

43 :::J ASR 

42 :J A6R 

41 ::J A7R 

/JO :J ABR 

Yi ::J.A9R 

.38 :J (NC) 

'31. :J. (NC) 

a6 (NC) 

as I/07R 

34- ::J I/06R 

33 ::J 1/0SR 

ri~l!1~lQt!lt:l~~~iil~ 

Attachment 2. 
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52 LEAD PLASTIC DUAL-IN-LINE PACKAGE 
DIP-52P-M01 ) 

Jl . 
.039 

. . ,'-'" 
1.860 (47.25) 

I -1L .. 
.070 max .' (l.n8) " ... ' .' .070 typ 

, (1"n8) 

Note: 
Dimensions In Inches (mWlmetersj. 

MB8421/22-90. 
MB8421122-90L 
MB8421122-12 
MB8421/22-12L 

.543 .600 
(13.80 (15.24) 

0.07 max 
(5.25) 

r.=.==*=-4-:".1~18:'-rrn~'n Seating P1ane 
___ -t-_........:3•OO) 



MB8421 122-90 
MB8421/22-90L 
MB8421/22-12 
MB8421/22-12L 

64-LEAD PLASTIC FL.AT PACKAGE 
(CASE NO: FPT -64P-M01) 

.787120.0) 

~mmmmmRRiil I 
§l.n .... " § 118.,.0.4 

11.0.0.151 
.0394 00.006 

o 

.972 .0.016124.7 .0.41 

rfjnnnnnnnnnnnnnnnnnnh 
.093 .0.008 9. ... .P. os, ...... - --11 
(2.35.0.2) 

48-LEAD PLASTIC DUAL IN-LINE PACKAGE 
(CASE NO: DIP-48P-M02) 

i"~' 

.047.0.008 
/1.2.0.21 

.002MIN 
10.05)MIN 
ISTANO OFFI 

.01610.4). Details of "A" pan 

I I 10.63)MAX 

LLi--c=-:-+ .025 

_11.006 .0.002 

1 10.15.0.051 
.114MAX 
12.91 MAX 

Dimen1lio" .. in 
inches (m.llimetersl 

.590(14.991 

.610115.491 

.19514.96IMAX 

.118(3.0IMIN 

DimensioM in 
inches (millimeters) 
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I~IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII MB8431132-90 
MB8431132-90L 
MB8431132-12 
MB8431/32-12L 

2K X 8-BIT CMOS DUAL PORT STATIC RANDOM 
ACCESS MEMORY 

The Fujitsu MB8431/32 are 2K words x 8 bits Dual port high-performance 
-static Random Access Memories (SRAMs) fabricated in CMOS. The SRAMs 
use asynchronous circuits; thus no external clockes are required. 
The MB8431 .and MB8432 provide the user with two ~arately contorolled 
I/O ports with independent address, Chip select(CS), Write Enable (WE) , 
Output Enable (OE) and I/O functions. 
This arrangement permits independent access to any memory location for 
either a Read or Write operation - a useful feature for shared data 
processing applications. These devices have an automatic power-down 
feature controlled by (CS). 
To avo ide data contention on the same address, a (BUSY) input is 
provided for address arbitration; In addition, MB8431 utilizes (INT) 
flag which allows communication between systems on either side of 
the RAM. 
Both devices use a single +5 volt power supply and all pins are 
TTL-compatible. A simplified block diagram of the SRAM is shown 
in Figure 1. 
Some typical applications for these memory devices are multiprocessing 
systems, distributed networks; external register files and peripheral 
controllers. 

• Organization : 2048 words x 8 bits 
• Static operation No clocks or timing strobe required 
• Fast access time : tAA=tACS=90ns max. (MB8431/32-90 

MB8431/32-90L) 
tAA=tACS=120ns max.(MB8431/32-12 

MB8431/32-12L) 
• Low power consumption: 660mW max. (Both ports active) 

385mW max. (One port active) 
38.5mW max. (Both ports standby, TTL) 

11mW max. (Both ports standby, CMOS) 
L-version 495mW max. (Both ports active) 

275mW max. (One port active) 
27.5mW max. (Both ports standby, TTL) 
1.1mA max. (Both ports standby, CMOS) 

• Single +5V supply ±10% tolerance 
• TTL compatible inputs and outputs 
• Three-state outputs with OR-tie capability 
• All inputs and outputs have protection. against static charge 
• Data Retention Voltage: 2V min. 
• Address Arbitration Function : BUSY input 
• Interrupt Function for Communication 

between Systems (MB8431 only) : INT flag 
• Expanding capability using MB8421/22(Master)-MB8431/32(Slave) 

TS254-A889 
September 1, 1988 

DIP-52P-M01 
(MB8431) 

FPT-64P-M01 
(MB8431) 

DIP-48P-M02 
(MB8432) 

PIN ASSIGNMENT 

See Page 15 
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ABSor.un: HAXIHDH RATINGS (See NOTE) 

Rating Symbol 

Supply Voltage VCC 
Input Voltage on any pin VIN 
with respeet to VSS" . 
Output Voltage on any I/O VOUT 
pin with respeetto VSS 

OutJ>ut Curr~nt lOUT 

Power dissipation PD 
.' 

Temperature Under .Bias TBIAS 
Storage Temperature TSTG 

Value 

-0.5 to +7 
-O.Sto 

VCC +0.5 
-0 •. 5 to 

VCC +0.5 

:1:20. 

1.0 

.,.10 to +85 
-40 to +125 

, 

Unit 

V 
V 

V 

mA 

W 

DC 
"c 

MlJ8431/32";90 
MB8431/32";90L 
MB8431/32-12 
MB843l/32-12L 

Note: Permanent devieedamage may oeeur if ABSOLUTE MAXIMUM RATINGS 
are exeeeded. Functional operation should be.r~strieted to the 
eonditionsas detailed iri- tlie operational" seetions of this, data 
sheet. Exposure to absolute maximum rating eonditions for extended 
periods may affect deviee reliability. 

PIN NAMES 

LEFT PORT RIGHT PORT NAMES 
CHIP 

CSL CSR SELECT INPU'l 
WRITE 

WEL WER ENABLE INPU1 
OUTPUT 

OEL OER ENABLE INPU1 

nm. MR· 
,INTERRUPT ~ 

FLAG OUTPUT 

BUSYL 
BUSY 

iUSYR FLAG. INPUT 
ADDRESS 

AOLto A10L AOR to A10R INPUT 
DATA 

I/OOL to 1/07L I/OOR to I/07R INPUT/OUTPUT 

VCC POWER 

GND GROUND 

*:. Applies .toMB8431 only. 



MB8431/32-90 
MB8431/32-90L 
MB8431/32-12 
MB8431/32-l2L 

Fig. 1 - KB8431/32/31L/32L BLOCK D~ 

WEL 
CSL 

DEL 

I/OOL to 
I/07L 

A7L to 
AlOL 

AOL to 
A6L 

Row 
Decoder 

AOL to 
AlOL 

CSL 
OEL 
WEL 

Parameter· 

Input Capacitance (VIN=OV) 
IIO Capacitance (VI/O=OV) 

Memory Cell Array 

Interrupt 

Row 
Decoder 

AOR to 
AlOR 

CSR 
OER 
WER 

WER 
CSR 

OER 

I/OOR to 
I/07R 

A7R to 
AlOR 

AOR to 
A6R 

~----------------~iffirYR 
~---------------------1NTR* 

* Applies to KB8431 only. 

Symbol Typ Max Unit 

CIN 10 pF 
ClIO 10 pF 
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RECOMMENDED OPERATING CONDITIONS 
(Referenced to VSS) 

Parameter Symbol Min 
Supply Voltage VCC 4.5 
Input High Voltage VIH 2.2 

- Input Low Voltage VIL -0.3 *1-
Operating Temperature TA 0 

*1 Undershoot -3.0V min-at less than 20ns pulse w1dth. 

DC CHARACTERISTICS 
(Recommended operating conditions otherwise noted.) 

--

Parameter Symbol Condition 

Operating Cycle=Min. 
Supply Current ._ ICC Duty=lOO% 

-(Both ports -Active) IOUT=O mA 
- B6th ports=Standby 

ISBl CSL &: CSR=VIH 

One por!=Standby 
ISB2 CSL or CSR=VIH. 

Standby IOUT=O mA 
Supply Current Both ports=Full standb~ 

ISB3 CSL &: CSR~VCC-O. 2V -

One port=Full standby 
ISB4 CSL or CS~VCC-0.2V. 

IOUT=O mA 
Input Leakage 
Current ILl VIN=OV to vce . 
Output Leakage 
Current ILO CS=VIH. VOUT=OV to vce 

Output High Voltage VOH* IOUT=-l. OmA 

Output Low Voltage VOL IOUT=3.2 mA 

Output Low Voltage 
for Open-:-Drain VOL IOUT=8 mA 

Typ Max 
5.0 5.5 

MB8431/32-90 
MB8431/32-90L 
MB8431/32-12 
MB8431/32-12L 

Unit 
V 

VCC+0.3 V 
0.8 V_ 
70 wC 

MB8431/ MB8431/ 
MB8432- MB8432- Unit 
90/12 90t/12L 
Min Max Min Max 

120 90 mA 

7 5 mA 

70 50 mA 

2 0.2 mA 

70 50 mA 

-10 10 -10 10 pA 

-10 10 ""10 10 pA 

2.4 2.4 V 

0.4 0.4 V 
.-

0.4 0.4 V 

* The INT pins require pull~p resistors because they are open-drain outputs. 
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AC TEST CONDITIONS 

• Input Pulse Levels : 
• Input Pulse.Rise &. Fall Times 

OV to 3.0V 
tR. tF = Sns 
l.SV • Timing Reference Levels 

• Output Load 

+5V 

12S0n 

I/O ---r---I 

IOOpF* =f= 77Sn 

J- 7. r 

*Including Jig and stray capacitance 

MB8431/32-90 
MB8431/32-90L 
MB8431/32-12 
MB8431/32-12L 
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AC· ClIARAC'l'ERISTICS 
(Recommended operating conditions unless otherwise noted) 

READ CYCLE 
MB8431-90/901 

Parameter Symbol MB8432-90/90I 
Min Max 

Read Cycle Time tRC 90 
Address Access Time tAA 90 
Chip Select Access Time tACS 90 
Output Enable Access Time tAOE 40 
Output Hold from Address Change tOH 10 
Chip Select to Output Low-Z *1 tCLZ 5 
Output Enable to Output Low-Z *1 tOLZ 5 
Chip Select to Output Hi2h-Z *1 tCHZ ·40 
Output Enable to Output High-Z *1 tOHZ 40 
Power up from Chip Select *2 tPU 0 
Power down from Chip Select *2 tPD 50 

WR ITECYCLE ; 

MB8431-90/90I 
Parameter Symbol MB8432-90/90I 
. Min Max 

Write Cycle Time 
... 

tWC 90 
Address Valid to End of Write tAW 85 
Chip Select to End of Write tCW 85 
Address Setup Time tAS 0 
Write Pulse Width tWP 60 
Write Recovery Time tWR 0 
Data Valid to End of Write tDW 40 
Data Hold Time tDH 0 
Write Enable to Output Low-Z *1 tOW. 0 
Write Enable to Out~ut High-Z *1 tWZ 40 

SLAVE BUSY TIMING 
MB8431-90/90I 

Parameter Symbol MB8432-90/90I 
Min Max 

Busy Access·Time tBO 0 
Write Set Up Time To Busy tWS -10 
Write Hold Time From Busy tWH 20 

INTERRUPT TIMING 
MB8421-90/901 

Parameter Symbol MB8422-90/90I 
Min I Max 

INT Set Time *3 tINS I. 80 
INT Reset Time *3 tINR I 80 

MB8431/32-90 
MB8431/32-90L 
MB8431/32-12 
MB8431/32-12L 

MB8431-12/121 
MB8432-12/12I Unit 
.Min Max 

. 120 ns 
120 ns 
120 ns 
50 ns 

10 ns 
5 ns 
5 ns 

50 ns 
50 ns 

0 ns 
60 ns 

MB8431-l2/l21 
MB8431-12/121 Unit 
Min Max 
120 ns 
100 ns 
100 ns 
0 ns 
70 ns 
0 ns 
40 ns 
0 ns 
0 ns 

50 ns 

MB8431-12/12I 
MB8432-12/12I Unit 

Min Max 
0 ns 

-10 ns 
25 ns 

MB8421-12/12L 
MB8422-12/12L Unit 
. Mini Max 

I 100 ns 
I 100 ns 

Note *1 Transition is measured at the point of ±500mV from steady state voltage with 
CL=5pF. 

*2 This parameter is not tested 100%. 
*3 This parameter is specified for MB8431 only. 
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READ CYCLE ITHING DIAGRAMS (WE=VIH) 

READ CYCLE No. I (ADDRESS CONTROLLED) (CS=OE=VIL) 

ADDRESS 

EtOH'~' . 

MB8431/32-90 
MB8431/32-90L 
MB8431/32-12 
MB8431/32-12L 

*-
DOUT 

=f ... ~tRC 
PREVIOUS DATA VALjD =======~D:A:T:A=V=AL::I:D=============== 

READ CYCLE No. II *1 (CS CONTROLLED) 

==f----------------tRC------------------~~ 

ADDRESS 'I\----~-----:--- '----
IE------ tAA --------~I! 

DATA VALID 

ICC 

DOUT 

ISB~tPUJ5 .. VCC CURRENT 

~: Don't Care ~: Undefined 

Note *1 Address should be fixed before high-to-low transition of CS. 
*2 This parameter is specified at the point of ±SOOmV from steady state voltage 

with output capacitance SpF. 
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WRI1'E ~CLE TIKI~ DIAGIWfS (DE= Don't care) 

MB8431/32-90 
MB8431/32-90L 
MB8431/32-12 
MB8431/32-12L 

WRITE CYCLE ~o. I *1*2*3 (WE CONTROLLED) 

r-------- tWC ---------~ 

ADDRESS ----'-I'-=============tN-===============::;r--IE'" tAW 
tCW 

tWP 

1~~j---;===~tD-DWW===~~tDH 
HIGH-Z HIGH-Z 

DIN DATA VALID 

DOUT 

WRITE CYCLE No. II *1*2*3 (CS CONTROLLED) 

tWC 

ADDRESS tAS tAW 
tCW 

\\\\\ 
I tWP 

\\\\\\\\\\\\\\\\\\W fllll/II/1111 

I 
tuW ~'E tDH 

T 
DATA VALID * DIN 

DOUT 

~.: Don't Care ~ : Undiifined 

Note *1 WE must be high during address transition. 

7-80 

>'\'2 If, OE:,CS are in the. READ Model .. 110 pins are in the output state so that 
the,;,lnput signals·of opposite phase to the o~uts must not be applied; 

*3 If CS goes high prior to or coincident with WE transition to high, the output 
rema,ina,in high impedance state. 

*4 This parameter is specified.at the point of ±SOOmV from steady state voltage 
with output. capacitance 5 pF. 



CONTENTION CYCLE TIMING DIAGRAMS (WE=VIH) 

'MB8431/32-90 
MB8431/32-90L 
MB8431/32-12 
MB8431/32-12L 

CONTENTION READ CYCLE No. I *2 (ADDRESS CONTROLLED) (CS=OE=VIL) 

ADDRESS R 
(ADDRESS L 

BUSYR 
(BUSYL) 

) 

~tOH-

DOUTR 
(DOUTL) 

PREVIOUS DATA VALID 

_I: 

tAA 
rtBO-l 

~XXXXXXXX ,XXXXX 

CONTENTION READ CYCLE No. II *3 (CS CONTROLLED) 

DOUTR 

(DOUTL) 

X 

DATA VALID 

tCH 4 

DATA VALID 

Note *1 In case of dualaccess at the same memory location, the port that access 
the RAM first sets the BUSY flag high. 

*2 CS must be low before or coincident with transition of address. 
*3 Address is valid prior to cincident with high-to-Iow transition of CS. 
*4 This parameter is specified at the point of ±SOOmV from steady state 

voltage with output capacitance SpF. 
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CONTENTION CYCLE TIMING DIAGRAMS 

CONTENTION WRITE CYCLE No; I *1*2*3 (WE CONTROLLED) 

ADDRESS R 
(ADDRESS L) 

WER 
(WEL) 

tA" 

~ ',., 
tWH 

''!"1iP ' 

--

tDW 

MB8431/32-90 
MB8431/32-90L 
MB8431/32-12 
MB8431/32-12L 

r----; 
tWR 

It:DH 

DINR 
(DINL) 

DATA VALID 

CONTENTION WRITE CYCLE No. II *3 *1*2*3 (CS CONTROLLED) 

CSR 
(CSL) 

iUsYR 
(iiurn) 

WER 
(WEL) 

DINR 
DINL 

" 

r tWS tWH 
tWP ' 

l/ / / / / / / / / / / / / ///1 

tDW DH 

UlUA 'ALoLU 

Note *1 WE must be high'during address transition . 
. , *2' '[.:10 pins are in the output state~ SO, th" input signals 01 opposite phase 

must not be applied. ' ,'-' ," , 
*3 DUring jjijSy 'iJ;1putiS 10w"wr:l:teoper,atio!;1 cannot be excu, ted,e,ve!;1 if 

·WiS:Lotoi. ' , 
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1N'l'ERRtJP'l' CYCLE TIHING DIAGRAKS *1 

INTERRUPT CYCLE 

ADDRESS R 
(ADDRESS L) 

WER 
(WEL) 

ADDRESS L 
(ADDRESS R) 

WEL 
(WER) 

MB8431-90/12 
MB8432-90/12 
MB8431-90L/12L 
MB8432-90L/12L 

7FE(7FF) 

OEL 
(OER) 

INTI. 
(fiffR) 

___ ~t_'NS1 l t:~)-
eZ21 : Undefined 

Note : *1 Applies to MB843l only. 

DATA RE'l'ENTION CIIARACl'ERISTlCS 
(Recommended operating conditions unless otherwise noted.) 

MB843l-90/l2 MB843l-90L/l2L 
Parameter Symbol MB8432-90jl2 MB8432-90L112L Unit 

Min Max Min Max 
Data Retention Supply VoltaAe VDR 2.0 5.5 2.0 5.5 V 
Data Retention Supply Current * IDR 0.2 0.02 IDA 
Data Retention Setup Time tDRS 0 0 ns 
Operation Recovery Time tR tRC tRC ns 

-*2 VCe=VDR-3V 
eSL &CS~Vee-O.2V 

DATA RE'l'ENTION TIHING 

DATA RETENTION 
DATA RETENTION MODE 

vee ~tDRS ~ - - - - - ..YD.!! - - - - - ~\R ----J 
l1llJ~ . eS~VDR-O. 2V ~""""""\h\""'\ \~\'rI:\ \""\ 

2.2V 2.2V 
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POWER ON/RESET CllARAC'l'ERISTICS 
'{Recommended operating conditions unless 

Parameter Symbol 

Power UpTime *1 tVR 
Power Off Time *2 tOFF 

otherwise noted.) 
MI8431-90/12 
MB8432-90112 

Min I Max 
0;.05 I 50 . 

1 I 

MB8431-90/12 
MB8432-90/l2 
MB843l-90L/12L 
MB8432-90Li12L 

MB8431-90L/12L 
MB8432"'"90L/12L Unit. 

Min I Max 
0.05 I 50 ms 

1 I s 

*1 This is required to keep normal operation for power on/reset circuit which initialize 
INT output to "Hit automatically when vee is applied. 

*2 This is required to keep normal operation for power on/reset circuit which vec is' 
repeatly turn on/off. 

POWER ON/RESET TIHING 

vec 

FUNCTION DISCRIPTION 

MB8431/32 ara2K w~rdsj8 bits Dual port .Static Random Access Memory. 
Each· port has indepel;ld&nt"addresses, chip select (Cs) , ,write enable (WE), 
output. enable, (OE) and'data input/output (I/O)'fuc'ntions. 

2. SLAVE BUSY FUNCTION: 

In order to do bit expansion using 8 bit width dual port RAM such as MB842l/22, 
two or more parts should,be connected paralel. But such case. there is a' . 
possibility, which depends 011 arbitration timing, of outputting BUSY s.:I,gnal . 
to different ports and put both CPUs in waiting state. This causes a trouble. 
·UsingMB8431/32 which hllve slave busy fUnction (busy input) is one of, the 
solutaion for such trouble. . 
Bit expansion is easily achievable to pair-use dave type dual port RAM such as 
M18431/32 andmastet tyPe dual port RAM such as MB8421/22. 



MB8431-90/12 
MB8432-90/12 
MB8431-90L/12L 
MB8432-90L/12L 

(Example) 

As an example, Fig 1 shows 16 bit dual port memory system. 
In this system, master type Dual port RAM (MB842l/22) judge arbitration for 
address contention and output result of the judgement from BUSY pin. This output 
returned to CPU and make the CPU in waiting state and also the output is 
applied to slave type dual port RAM (MB8431/32). 
Though slave type dual port RAM (MB8431/32) do not judge for arbitration, 
they have BUSY input pin and inhibit write operation of the correspondent 
port during "L" siZ!!!! form BUSY output of master type dual port RAM (MB8421/22) 
is applied to the BUSY input. 
A system consists of one master dual port RAM (MB8421/22) and three slave dual 
port RAMs (MB8431/32) is harmonized for 32 bit application. 

CPUL CPUR 

RDY 1/0 A A 1/0 RD~ 

16 16 

'--- -
-1L AL AR ...!L.-

MB8421 
'---

=::L 
or 

~ 
I---

IIOL MB8422 IIOR 

~ - iUSYL 
(Master) 

iiUsYR - f-? 

- -
11 AL AR 11 

MB8431 
or 

8 IIOL MB8432 IIOR 8 

~, iUSYL 
(Slave) 

BUSYR < 
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3. INTERRAPT FUNCTION: 

MB8431-90/12 
MB8432-90/12 
MB8431-90L/12L 
MB8432-90L/12L 

The interrupt function (INT) is provided to allow c~cation between the 
systems on either sides of the dual-port RAM. INTL. is set to low, when the 
~cessor on the right port writes to address 7FE (AO=L and Al to A10=H). 
INTL is then reset to High, when the left port a~know1edges by reading the 
same address 7FE. Thua the address 7FE is like·a 8 bit word mail-box trans
ferring information from th.e right~ort to the left-port. 

INTR o~ the other hand is set to lo~when processor on the left port writes 
to the address 7FF (A=O toA10=H): INTR is reset to High, when the right port 
acknowledges by reading this address. Hence, the address iFF is a second 8 
bit word mail-box transferring information· form the left port to the right 
port. 

The INTL and 1NTR are set to High on power-up. If the port is in the standby 
mode, it can still get interrupted by the processor on the other side. 

Incase the BUSY-flag is set to low, then the pertinent port can not set or 
reset the !NT flag. 



CsL 
WEL 
BuSYL 
A10L 
OiL 
AOL 
AlL 
A2L 
A3L 
A4L 
ASL 
A6L 
A7L 
A8L 
A9L 
I/OOL 
I/01L 
I/02L 
I/03L 
I/04L 
I/OSL 
I/06L 
I/07L 
GND 

TOP VU;W 

MB8432 

N.C. 
OiL 
AOL 
AlL 
A2L 
A3L 
A4L 
ASL 
A6L 
A7L 
ABL 
A9L 
N.C. 
N.C. 
N.C. 
1/00 
1/01 
1/02 
1103 

vce 
CsR 
WER 
BUSYR 
A10R 
OiR 
AOR 
A1R 
A2R 
A3R 
A4R 
ASR 
A6R 
A7R 
A8R 
A9R 
I/07R 
I/06R 
I/OSR 
I/04R 
I/03R 
I/02R 
I/01R 
I/OOR 

CSL 
WEL 
BUSYL 
INTI. 
N.C. 
A10L 
OEL 
AOL 
AlL 
A2L 
A3L 
"4L 
ASL 

: A6L 
A71-
A8L 
A9L 
I/OOL 
I/01L 

.I/02L 
I/03L 
I/04L 
I/OSL 
I/06L 
I/07L 
GND 

TOP VIEW 

MB8431 

TOP VIEW 

MB8431 

N.C. 
N.C; 
OiR 
AOR 
A1R 
A2R 
A3R 
A4R 
ASR 
A6R 
A7R 
A8R 
A9R 
N.C. 
N.C. 
N.C. 
I/07R 
I/06R 
I/OSR 

MB8431/32-90 
MBR4.11/3?-90L 
MB8431/32-12 
MB8431/32-12L 

VCC 
CsR 
WER 
BuSYR 
iNTR 
N.C. 
A10R 
OiR 
AOR 
A1R 
A2R 
A3R 
A4R 
ASR 
A6R 
A7R 
A8R 
A9R 
I/OOR 
I/01R 
I/02R 
I/03R 
I/04R 
I/OSR 
I/06R 
I/07R 
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52-LEAD PLASTIC DUAL-IN-LINE PACKAGE 
(CASE No.: DIP-52P-M01) 

~ 
.543t.Ol0· ~ 

!¥iTTm:;;::;:;:;:;::;:m;:;::;:;::r;:;;:m:;;::;:;::r;:;;:m:;;::;;=;;:;;:m:;;::;;:;!J., '''r' 
1--'-------I.B60::g~~ (47.25:g:~g,,---------/ 

MB8431/32-90 
MB8431/32-90L 
MB8431/32-12 
MB8431/j2-12L 

.600.:.010 
115.24t0.25) 

,I:::::: 
, I . 039+.02(1 'I --1 ... 070(1.7781 .:. -0 --l .018t.OO4 .020(0.51IMIN 

1'yp . h;~0:g.50) (0.4StO.l0) 
"Dimensions in 
Inches (millimel''') 

el9S7 FUJITSU LIMITED 052002S'IC . 
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48-LEAD PLASTIC DUAL IN-LINE PACKAGE 
(CASE No.: DIP-48P-M02) 

--r 
.543 •. 010 

1IT'Ei"'Ei"U'O''O''O'''Ei'''Ei''IT'IT'IT'U'U'UT.iT.i''i'''iFi'"Fi''F'i''i''i''i''i'n;!! 113,Sr
O

.
25

) 

1---------2.372::~~160.25:g:~~)---------41 

.600 •. 010 
115.24.0.251 

II·"'''~~' .11813.0IMIN 

.02010.51IMIN 

Cl SlB5 FUJITSU LIMITED 048003S·2C 

Dimensions in 
inches (millimeters) 



54-LEAD PLASTIC FLAT PACKAGE 
(CASE No.: FPT-64P.M(1) 

~mmi';;;iimmi~ I 
~'736i'016 § 1118.7.0.4) 

55114.0) o 

I ~! ~~l.oo.. _II .,ko. 
11.0>0.15) 10.4>0.11 

.972 •• 016124.7'0.4)-~-~ 

:-bnnnnnnnnnnnnnnnnnnh 
U093 •• 008 «0 - - - .. - - .... - --J I .047 •. 008 

12.35>0.2). 11.2>0.21 

e'985 FUJITSU LIMITED F64005S.5C 

.00210.05)MIN 
ISTAND OFF' 

MB8431/32-90 
MB8431/32-90L 
MB8431/32-12 
MB8431/32-12L 

.02510.63) 
MAX 

.01610.4) I 
-l:::::;-;-+ 

.006>.002 
10.15>0.05) 

.11412.9) 
MAX 

View "A" 

Dimensions in 
lnchs (millimeters) 
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---------------Section 8 --+------

Maximum 
Access 

Page Device Time (ns) 

8-3 MB2784-20 200 
MB2764-25 250 
MB2764-30 300 

8-15 MB27128-20 200 
MB27128-25 250 
MB27128-30 300 

8-27 MB27256-17 170 
MB27256-20 200 
MB27256-25 250 

Capacity 

65536 bits 
(8192w x 8b) 

131072 bits 
(16384w x 8b) 

262144 bits 
(32768w x8b) 

NMOS Erasable 
PROMs 

Package Sealing 
Options Method 

28-pln Ceramic DIP CERDIP 
32-pad Ceramic LCC Metal 

28-pln Ceramic DIP CERDIP 
32-pad Ceramic LCC Metal 

28-pln Ceramic DIP CERDIP 
32-pad Ceramic LCC Metal 
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MOS 8192x8BIT UV ERASABLE AND ELECTRICALLY 
PROGRAMMABLE READ ONLY MEMORY 

The Fujitsu MBM 2764 is a high speed 65,536-bit static N-channel MOS 
erasable and electrically reprogrammable read only memory (EPROM)_ It is 
especially well suited for applications where rapid turn-around and/or bit 
pattern experimentation are important_ 

A 28-pin Dual-In-Line package and ~ 32-pad Leadless-Chip-Carrier with a trans
parent lid are used to package the MBM 2764_ The transparent lid allows the 
user to expose the device to ultraviolet light in order to erase the memory bit 
pattern previously programmed. At the completion of erasure, a new pattern 
can then be written into the memory. 

The MBM 2764 is fabricated using N-MOS double polysilicon gate tech
nology with single transistor stacked gate cells. It is organized as 8192 words 
by 8 bits for use in microprocessor applications. Single +5V operation greatly 
facilitates its use in systems. 

• 8192 words x 8 bits organization, 

fully decoded 

• Simple programming requirements 

• Single location programming 

• Programmable utilizing the 
Quick Pro™ Algorithm 

• Programs with one 50ms or 1 ms 

pulse 

• Low power requirement 

Active : 788mW (550mW) 

Standby : 184mW (193mW) 

(Value in parentheses is for'" AB" 

version.) 

• No clocks required (fully static op-

eration) 

• TTL compatible inputs/outputs 

• Three-state output with OR-tie capa

bility 

• Output Enable (OE) pin for simplified 

memory expansion 

• Fast access time: 

200ns max. (MBM 2764·20) 

250ns max. (MBM 2764-25) 

300ns max. (MBM 2764-30) 

• Single +5V operation 

• Standard 28-pi n DIP package and 

32-pad LCC 

• Interchangeable with Intel 2764 

ABSOLUTE MAXIMUM RATINGS (see NOTE) 

Rating Symbol Value Unit 

Temperature under Bias TB1As -25 to +85 °c 
Storage Temperature TSTG -65 to +125 °c 
All Inputs/Outputs Voltage 

V1N , VOUT -0.6 to +7 V with Respect to GND 

V pp Vol tage wi th Respect Vpp -0.6 to +22 V 
to GND 

Supply Voltage with Respect 
Vce -0.6 to +7 V toGND 

NOTE: Permanent device damage may occur if, ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restriced to 
the conditions as detailed in the operational sections of this data 
sheet: Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 

Quick Pro™ is a trademark of FUJITSU LIMITED 

MBM 2764";20 
MBM 2764-25 
MBM 2764-30 

January 1984 
Edition 4.0 

CERAMIC PACKAGE 
DIP-28C-COl 

CERAMIC PACKAGE 
LCC-32C-AOl 

PIN ASSIGNMENT 

Vpp PC;M 

A1AI2/~cv,..,1 NC 

This device contains circuitry to protect the 
inputs against damage due to high static volt~' 
ages or electric fields. However, it is advised 
that normal precautions be tak"en to 'avoid 
appHcation of any vol tage higher than maxr
mum rated voltages to this high impedanc"e 
circuit. 
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FUJITSU MBM2764-25 

,IIIIIIIIIIIIIIIIIIIII~IIIIIIIIIIIIIIIII~IIIIIII MBM 27~730 

Fig. 1 - MBM 2764 BLOCK DIAGRAM 

OE 

CE 

PGM 

Ao 

AS 

" 

',':,::,' 
. :~ 

: 
.:.-. 

: 

OUTPUT ENAB LE & 
CHIP ENABLE & 

PROGRAM LOGIC 

~ 
DATA INPUT 

BUFFER & 
PROGRAMMING 

CONTROL 

1 ···1 
0 1 O. + 

COLUMN 
DECODER 

! 
ROW 

DECODER 

. CAPACITANCE.,(TA -25·C, f=lMHz) 

.Parameter. 
.: 

Outpu~ Capacitance (VOU,T. = OV) 

,:'8-4 

~ 

Do 

0 7 

YO 

l--
: 

Y31 

Xo 

X2SS 

1 
Vee 

Symbol Min 

COUT 

O. 

f 
OUTPUT 
BUFFER 

. 
COLUMN 
GATING 

256x256 
CELL MATRIX 

1 
G'ND 

Typ Max Unit 

4 6 pF 

8 12 pF 



FUNCTIONS AND PIN CONNECTIONS 

~ 
Address Input Data .1/0 (Pin No.) 

(2-10,23-25, (11-13, CE OE PGM 

Mode 21) 15-19) (20) (22) (27) 

Read AIN DOUT V IL VIL V IH 

V IH Don't Care 
Output Disable Don't Care High·Z V IL 

Don't Care VIL 

Standby Don't Care High·Z V IH Don't Care Don't Care 

Program AIN DIN V IL VIH V IL 

Program Verify AIN DOUT V IL V'L V'H 

Program Inhibit Don't Care High'Z V'H Don't Care Don't Care 

RECOMMENDED OPERATING CONDITIONS 
(Referenced to GND) 

Parameter Symbol Min Typ 

Vee Supply Voltage'1 Vee 4.75 (4.5)'2 5.0 

Vpp Supply Voltage Vpp Vee -0.6 -

Input High Voltage V IH 2.0 -

Input Low Voltage V'L -0.1 -

Operating Temperature TA 0 

MBM 2764-20 1111111111111111111111111111111111111111111111111111 

MBM 2764-25 FUJITSU 
MBM 2764-30 1111111111111111111111111111111111111111111111111111 

Vee Vpp GND 
(28) (1) (14) 

Vee Vee GND 

Vee Vee GND 

Vee Vee GND 

Vee Vpp GND 

Vee Vpp GND 

Vee Vpp GND 

Max U'nit 

5.25 (5.5)'2 V 

Vee +0.6 V 

Vee + 1 V 

0.8 V 

70 °c 

Note: *1 Vee must be applied either before or coincident with V pp and removed either after or coincident with V pp. 
* 2 Value in parentheses is for "AB" version. 

DC CHARACTERISTICS 
(Recommended operating conditions unless otherwise noted) 

Parameter 

Input Load Current (V'N = 5.25V) *1 

Output Leakage Current (VOUT = 5.25V)*1 

Vee Standby Current (CE = V 'H) 

Vee Supply Current (CE = V,d 

Vpp Supply Current (Vpp = Vee ± 0.6V) 

Output Low Voltage (loL = 2.1 mAl 

Output High Voltage (lOH = -400/lA) 

Note: *1 V'N and VOUT voltage for "AB" parts is 5.5V. 
* 2· Value in parentheses is for" AB" version. 

Symbol Min 

ILl 

ILO 

lee1 

lee2 

Ipp 

VOL 

VOH 2.4 

Typ Max Unit 

10 /lA 

10 /lA 

35 mA 

150 mA (100) *2 

15 mA 

0,45 V 

V 
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1IIIIIIIIIIIIIIIIIIIIIIIIIIIIImllllillmijllii MBM 2764-20 
~JITSuMBM 2764-25 

1111111111111111111111111111111111111111111111111 MBM 2764-30 

Fig.2 - AC.TEST CONDITIONS (INCLUDING P·ROGRAMMING) 

Input Pulse Levels: 
Input Rise and Fall Times: 

Timing Measurement Reference Levels: 

Output Load: 

AC CHARACTERISTICS 

O.BV t02.2V 
::;;:20ns 

1.0V and 2.0V for inputs. 
O.BV and 2.0Vfor outputs 
1 TTL gate and CL = 100pF 

~ 
I 

(Recommended operating conditions unless otherwise noted) 

MBM 2764·20 MBM 2764·25 MBM 2764·30 
Parameter Symbol Unit 

Min Typ Max Min Typ Max Min Typ 

Address Access Time*' tAcC . :2<)0 250 

CE to Output Delay tCE 200 250 

OE to Output Delay" tOE 10 70 10 100 10 

. Address to Output Hold tOH 0 0 0 
- ,." *2 
Output Enable High to Output Float tOF 0 60 0 60 0 

Note.: "1 DE may be delayed up to tACC - tOE after the falling edge Of CE without impact on tACC' 
*2 tOF is specified from OE or CE, whfchel1er occurs first. 

Output Float is defined I!S the point where data is no longer driv·en. 

OPERATION TIMING DIAGRAM 

ADDRESS. ~:~: ) ADDRESS K VALID 

I 
I CE I:OF• 

i 
I tOE tOH 

tACC 

HIGH·Z ///A ~, I'- HIGH·Z ,,,,,'\: VALID OUTPUT 
f/: If 

OUTPUT 

-
8-6 

Max 

3()0 ns 

300 os 

120 ns 

ns 

105 ns 



CHARACTERISTICS CURVES 

Fig.3 -SUPPLY CURRENT (STANDBY) 
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Fig. 6 - SUPPLY CURRENT (ACTIVE) 
vs AMBIENT TEMPERATURE 
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CHARACTERISTICS CURVES (continued) 
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PROGRAMMING/ERASING INFORMATION 

MEMORY CELL DESCRIPTION 

The MBM 2764 is fabricated using a 
single·transistor stacked gate cell con· 
struction, implemented via double· 
layer' polysilicon technology. The in· 
dividual cells consist of a bottom 
floating gate and a top select gate (see 
Fig. 15). The top gate is connected to 
the row decorder, while the floating 
gate is used for charge storage. The ,cell 
is prognimmed by the injection of high 
energy electrons through the oxide 
an,d onto the ,floating gate. The pres' 
ence of the charge on the floating gate 
causes a shift in the cell threshold 
(refer to I;'ig. 16). In the initial state, 
the cell has a low threshold (V TH 1 ) 
which will enable the transistor to 
be turned on when ttie ,cell is selected 
(via the top select gate). Programming 
shifts the threshold to a higher level 
(VTHO ) , thus preventing the cell tran· 
sistor from turning on when selected. 
The status of the cell (i.e., whether 
programmed or not) can be deter· 
mined by examining its state at the 
sense threshold (VTHS l. as indicated 
by the dotted line in Fig. 16. 

PROGRAMMING 

Upon delivery from Fujitsu, or after 
each erasure (see Erasure ,section), the 
MBM 2764 has all 65,536 bits in the 
"1 ", or high, state. "O's" are loaded 
into the MBM 2764 through the prO· 
cedure of programmi ng. 

Normal Programming 

The programming mode is entered when 
+21 V is applied to the Vpp pin and CE 
and PGM are both at V1L ., During pro· 
gramming, CE is kept at V1L • A O.ljlF 
capacitor between Vpp and GND is need· 
ed to prevent excessive voltage transi· 
ents, which could damage the device. The 
address to be programmed is applied to 
the proper address pins. 8 bit patterns 
are placed on'the' respective data output 
pins. The voltage levels shou Id be stand· 
ard TTL levels. When both the address 
and data are stable, a 50 msec, TTL 

Fig. 15 - MEMORY CELL 

~
DRAIN 

SELECT GATE 

, ~ : FLOATING GATE 

SOURCE 

Fig. 16 - MEMORY CELL THRESHOLD SHIFT 

NOT PROGRAMMED PROGRAMMED 
'T' "0" 

PROGRAM 

ERASE 

VTH1 VTHS VTHO 
(NOT PROGRAMMED) (SENSE THRESHOLD) (PROGRAMMED) 

SELECT GATE VOLTAGE (V) 

low·level pulse is applied to the PGM 
input to accomplish the programming. 
The procedure can be done manually, 
address by address, randomly, or auto· 
matically via the proper circuitry. All 
that is required is that one 50 msec 
program pulse be applied at each ad· 
dress to be programmed. It is neces· 
sary that this program pulse width not 
exceed 55 msec. Therefore, applying a 
DC level to tAe PGM input is prohibited 
when programming. 

Quick Programming 

In addition to the standard 50 msec 
pulse width programming procedure, 
the MBM 2764 can be programmed 
with a fast programming algorithm 
designed by Fujitsu called Quick Pro TM. 

The algorithm (show'; Fig. 17) untilizes 
a sequence of ONE millisecond pulse 
to program each location. 
The programming mode is entered when 

+21 V and +6V are applied to the \J pp 

pin and Vee pin respectively, and 
PGM and OE are V1H • During program· 
ming, CE is kept at V1L • A O.ljlF 
capacitor between Vpp and GND is 
needed to prevent excessive voltage 
transients which could damage the 
device. The address to be programmed 
is applied to the proper address pins. 
The 8 bit pattern are placed on the 
resPective data output pins. The voltage 
levels should be standard TTL levels. 
When both the address and data are 
stable, a 1 msec, TTL low·level pulse 
is applied to the PGM pin and after that 
additional pulse is applied to the PGM 
pin to accomplish the programming. 

Procedure of Quick Pro™(Refer toFig. 
17.) 

1) Input the start address (Address=G) 
2) Set the Vee = 6V and Vpp = 21V 

Quick Pro™ is a trademark of FUJITSU LIMITED 
8-9 
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MBM 2764-20 
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MBM 2764-30 

PROGRAMMING/ERASING INFORMATION (continued) 

3) Data input. 
4) Compare the input data. If data are 

FF, jump t~ the 11). If data are riot 
F F, proceed the next step. 

5) Set the number of programming 
pulse to O. (X=O) 

6) Apply ONE programming pulse to 
PGM pin (tpw =1 ms Typ.). 

7) Count the programming pulse 
(X=X+1) 

8) Compare the number of pro· 
gramming pulse. If X=20" jump to 
the 1 0). If X<20, proceed the next 
step. 

9) Verify the data. If programmed 
data are the same as input data, 
proceed the next step. I f program· 
mi ng data' are not the same as input 
data, repeat the 6) thru 8). 

10) Apply the additional programming 
pulse to the PGM pin (1 ms x X or 
X ms x 1). 

11) Compare the address. If the pro· 
grammed address is end address, 

ADDRESS 

DATA 

V pp 

VIH-::=J! 
V 1L-

VOH-

VOL-

Vpp -

vcc~ 

'AS 

tos 

tvs 

proceed the next step. 
If the programmed address is not 
end address, proceed from step 3) 
for next address (G+l). 

12) Verify the data. If programmed 
data are not the same as input data, 
the part is no good. If programmed 
data are the same as input data, 
programming is end. 

All that is required is that one 1 msec 
program pulse be applied at each ad· 
dress to be programmed. It is necessary 
that one program pulse width does not 
exceed 1.05 msec. Therefore, applying a 
DC level to the PGM input is prohibited 
when programming. 

ERASURE 

In order to clear all locations of their 
programmed contents, it is necessary to 
expose the M BM 2764 to an ultraviolet 
light source. A dosage of 15 W-secondsl 
cm2 is required to completely erase an 

PROGRAMMING WAVEFORM 

ADDRESS N 

HIGH·Z 
DATA IN STABLE 

MBM 2764. This dosage can be obtained 
by exposure to an ultraviolet lamp 
(wavelength of 2537 Angstroms (A)) 
with intensity of 12000J,lW/cm2 for 15 
to 20 minutes. The MBM 2764 should 
be about one inch from the source and 
all filters should be removed from the 
UV light sourCe prior to erasure. 

It is important to note that the 
MBM 2764 and similar devices, will 
erase with light sources having wave
lengths shorter than 4000A. Although 
erasure time will be much longer than 
with UV source at 2537 A, nevertheless 
the exposure to fluorescent I ight and 
sunlight will eventually erase the 
MBM 2764, and exposure to them 
shoUld be prevented to realize maxi
mum system reliability .. If used in such 
an environment, the package windows 
should be covered by an opaque label or 
substance. 

C 
tAH 

DATA OUT 
VALID 

tOH ~ ~ 

~IH-~ 
V'L- ~ ____ ~ ______ ~ ____ -+ ________ ~ ________ ~ __________ __ 

teES 

~ i 
I tpw I tOES 

I V,H------------------------------------~ 

V,L - 1~----,j 
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1. Nomal Programming 

DC CHARACTERISTICS 
(T A = 25±5°C, v;d = 5V±5%, Vp*; = 21 ±0.5V) 

Parameter 

Input Leakage Current 
(V IN = 5.25V/0.45V) 

V pp Supply Current During 
Programming Pulse 
(CE = PGM = V,d 

Vee Supply Current 

Input Low Level 

Input High Level 

Output Low Voltage During Verify 
(loL=2.1mA) 

OiJtput High Voltage During Verify 
(lOH = -4001J.A) 

Symbol 

ILl 

Ipp 

lee 

V ,L 

V,H 

VOL 

VOH 

Min Typ 

-0.1 

2.0 

2.4 

MBM 2764-20 1111111111111111111111111111111111111111111111111 

MBM 2764-25 FUJITSU 
MBM 2764-30 1IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIImlllllllllllili 

Max Unit 

10 IJ.A 

30 mA 

150 *3 
(100) mA 

O.S V 

Vee +l V 

0.45 V 

V 

Note: *1 Vee must be applied either coincidently or before Vpp and removed either coinCidently or .af!e[ Vpp . 
• 2 Vpp must not be greater than 22 volts including overshoot. Permanent device damage may oqcur if the device is 

taken out or put into socket remaining Vpp = 21 volts. Also, during CE=~ = V,L , Vpp must not be switched 
from Vee to 21 volts or vise·versa. 

*3 Value in parentheses is for "AS" version. 

AC CHARACTERISTICS 
(T A = 25±5°C, Vee = 5V±5%, Vpp = 21 ±0.5V) 

Parameter Symbol Min Typ Max Unit 

Address Setup Time tAs 2 IJ.s 

Chip Enable Setup Time teES 2 IJ.S 

Output Enable tOES 2 IJ.S 

Data Setup Time tos 2 IJ.S 

Address Hold Time tAH 0 IJ.S 

Data Hold Time tOH 2 IJ.S 

Output Enable to Output Float Delay tOF 0 130 ns 

Data Valid from Output Enable tOE 150 ns 

Vpp Setup Time tvs 2 IJ.S 

PGM Pulse Width tpw 45 50 55 ms 

8-11 
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PROGRAMMING/ERASING INFORMATION ( continued) 

2. Quick Programming 
DC CHARACTERISTICS 
(T - 25+5°C V *'- 6V+0 25V V *2-21V+0 5V A- - ee - - . pp - - . 

, 
ParalJ1eter 

Input Leakage Current 
(YIN = 6.25V/0.45V) 

Ypp Supply Current During Programming 
Pulse, (CE = PGM = Vld 

Yee Supply Current 

Input Low Level 

Input High Level 

Output LowVoltage During Yerfify 
(lOL = 2.1mAl 

Output High Voltage During Verify 
(loH = -400jJ.Al 

Symbol Min Typ Max 

ILl 10 

' . 
Ipp 30 

lee 
150 

(100)*3 

V IL -0.1 0.8 

V'IH 2.0 Vee+l 

VOL 0.45 

VOH 2.4 

'.' , 

Unit 

jJ.A 

mA 

mA 

Y 

Y 

Y 

V 

Note: *1 Vee must be applied either coincidently or before Ypp'and removed either concidently or after Ypp. 
• 2 V pp must not be greater than 22 volts including ov.ershoot. Permanent'device damage may occuring the device is 

ta,ken out or PUt into socket remaining Vpp = 21 volts. Also, during CE =J5Gfiif= VIL,V PP must not be switched 
from \,I'll to V pp volts or vise·versa. . 

*3 Value in' parentheses is for "AB" version; . 
AC CHARACTERISTICS 
(T A = 25±5°C, Vee = 6V±0.25V, Vpp = 21V±0.5Vl 

,J: .... : 

Parameter Symbol Min Typ Max Uljit 

Address Setup·Time, . tAS 2 jJ.S 

Chip Enable Setup Time teEs 2 jJ.s, 

Output Enable Setup Time tOES' 2 jJ.s 

Data Setup Time tos 2 jJ.S 

Address Hold Time tAH 0 Jis 

Data Hold Time tOH * 2 ii.s 

Output Enable to Output Float Delay tOF . 0 130 ns ,3' 

r,l; . :/, 
Data Valid from Output Enable tOE 150 ns 

, , 

.- , 

Vpp Setup Time, tys 2 jJ.s, 

PGM-PulslfWidth tpw 0.95 1 1.05 ms 
.' 

* 
, 

tOH + tOES ~ 50jJ.S " 

8-12 



Vee = 6V±0.25V 
Vpp .. 21V±O.5V 

Tpw = 1 ms±50,us 
(*=Xms±5%) 

Fig. 17-PROGRAMMING FLOW CHAin FOR Ouick Pro™ 

G: START ADDRESS 
N : STOP ADDRESS 

MAXIMUM 40ms + a/BYTE 
MINIMUM 2m, + Q/BYTE 
(FOR EXAMPLE) 
64K BIT EPROM 
MAXIMUM 320,ec + ~ 
MINIMUM 16,ec + ~ 

Ouick Pro™ is a trademark of FUJITSU LIMITED 

MBM 2764-20 1IIIIIIIIIIIIIIIImllllllllllllllllllllllllllili 

MBM 2764-25 FU.JIT$U 
MBM 2764-30 1IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIImmllilimii 

FAIL 
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PACKAGE DIMENSIONS 

'28-LEAD CERAMIC (CERDIP WITH TRANSPARENT (II») DUAL IN·LlNE 'PACKAGE 

8-14 

~«;:ASE No.: DIP-2BC-C011 

1 
. . 570114,481 

.595115.111 

I U U U U U -;';"6";"' U U U U U IJ 
1.600(38.101 

~~~~~~~~~. 1:::;d -.L.230(S.84IMAX 

'~:~:l]'l: 
.DBOI2.29J .042(1,061 .032(0.811 ~ 
.110(2.791f-_-,--_._ .. '-.,~f'~",""':3"3.0"2'"IR"'EF,-_""'_P_--tt_ .05011.271 

.013(0.331 

.023(0.681 

32·PA,D CERAMIC (METAL SEAL) LEADLESS CHIP CARRIER 
(CA~~ ~o. : LCC::~2C.A~11 

Dim.n~ionsln 
inchesand\mcillimete,s) 

Dime,,.ionsin 
inch •• (mllllrT.I8lerl) 

Circuit diagrams utilizing 
Fujitsu products are includ· 
ed as a· means of illustrating 
typical semiconductor appli· 
cations; consequently, com· 
plete information sufficient 
for construction purposes is 
not necessarily given. The 
information has been care· 
fully checked and is be· 
lieved to be entirely reliable. 
However, no responsibility 
is assumed for inaccuraCies. 
Furtherrnore, such in forma· 
tion does not convey to the 
purchaser of the semicon· 
ductor devices described 
herein any license under the 
patent rights of Fujitsu 
Limited or others. Fujitsu 
Limited reserves the right to 
change device specifications. 



MOS 131072 BIT UV ERASABLE AND ELECTRICALLY 
PROGRAMMABLE READ ONLY MEMORY 

The Fujitsu MBM 27128 is a high speed 131,072-bit static N-channel MOS 
erasable and electrically reporogrammable read only memory (EPROM). It is 
especially well suited for applications where rapid turn-around and/or bit 
pattern experimentation are important. 

A 28-pin Dual-In-Line package and a 32-pad Leadless-Chip-carrier with a trans
parent lid are used to package the MBM 27128. The transparent lid allows the 
user to expose the device to ultraviolet light in order to erase the memory bit 
pattern previously programmed. At the completion of erasure, a new pattern 
can then be written into the memory. 

The MBM 27128 is' fabricated using N-MOS'double polysilicon gate tech· 
nology with single transistor stacked gate cells. It is organized as 16,384words 
by 8 bits for use in microprocessor applications. Single +5V operation greatly 
facilitates its use in systems. . 

• 16,384 words x 8 bits organization, 
fully decoded 

• Simple programming requirements 
• Single location programming 
• Programmable utilizing the Quick 

Pro™ Algorithm 
• Programs with one 50ms or 1 ms 

pulses 
• Lowpower 

Active: . 550mW 
Standby: 193mW 

• No clocks required (fully static 
operation) 

• TTL compatible inputs/outputs 

• Fast access time: 
:100ns max. (MBM 27128-20) 
250ns max. (MBM 27128-25) 
300ns max. (MBM 27128-30) 

•. Three-state output with OR-tie 
capability 

• Output Enable (OE) pin for 
simplified memory expansion 

• Single +5V Supply, ±10% 
tolerance 

• Standard 28-pin DIP package and 
32-pad LCC 

• Interchangeable with Intel 27128-
type device 

ABSOLUTE MAXIMUM RATINGS (see NOTE) 

Rating Symbol Value Unit 

Temperature under Bias TBIAS -25 to +85 °c 

Strage Temperature TSTG -65 to +125 °c 

All Inputs/Outputs Voltage 
VIN. VOUT -0.6 to +7 V 

with Respect to GND 

Voltage on Ag with Respect to GND VAg -0.6 to +13.5 V 

Vpp Voltage with Respect to GND Vpp -0.6 to +22 V 

Supply Voltage with Respect toGND Vee -0.6 to +7 V 

NOTE: Permanent deVice damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restriced to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolut~ maximum rating conditions for extended 
periods may affect device reliability. 

Quick Pro™ is a trademark of FUJITSU LIMITED 

MIM 27128-20 
MBM 27128-25 
MBM 27128-30 

June 1984 
Edition 2.0 

CERAMIC PACKAGE 
DIP-28C-COl 

I 

CERAMIC PACKAGE 
LCC-32C-AOl 

PIN ASSIGNMENT 

A, A" 

"" ... 
A, A,. 
A, ". 

0, 

0, 

""L __ ---'rO' 

This device contains circuitry to protect the 
inputs against damage due to high static volt
ages or el~ctric fields. How8\(er, it is advised 
that normal" prt!c8utions be' taken to avoid 
application of any voltage higher than maxi
mum rated voltages to ~is high impe;dance 
circuit. .. 
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Fig. 1 - MBM 27128 BLOCK DIAGRAM 
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FUNCTIONS AND PIN CONNECTIONS 

~ 
Address Input Data I/O (Pin No.) 
(2-10,23-26, (11-13, CE OE PGM 

Mode 21) 15-19) 
(20) (22) (27) 

Read AIN DOUT V IL VIL V IH 

AIN 
V IH Don't Care 

Output Disable High-Z V IL 
Don't Care VIL 

Standby Don't Care High-Z V IH Don't Care Don't Care 

Program AIN DIN VIL VIH VIL 

Program Verify AIN DOUT V IL V IL V IH 

Program Inhibit Don't Care High-Z V IH Don't Care Don't Care 

RECOMMENDED OPERATING CONDITIONS 
(Referenced to GND) 

Parameter Symbol Min Typ 

Vee Supply Voltage' Vee 4.5 5.0 

Vpp Supply Voltage Vpp Vee -0.6 

Input High Voltage V IH 2.0 

Input Low Voltage VIL -0.1 

Operating Temperature TA 0 

MBM 27128-20 1111111111111111111111111111111111111111111111111111 

MBM 27128-25 FUJITSU 
MBM 27128-30 1111111111111111111111111111111111111111111111111111 

Vee Vpp GND 
(28) (1 ) (14) 

Vee Vee GND 

Vee Vee GND 

Vee Vee GND 

Vee Vpp GND 

Vee Vpp GND 

Vee Vpp GND 

Max Unit 

5.5 V 

Vee +0.6 V 

Vee + 1 V 

0.8 V 

70 °c 

Note: * Vee must be applied either before or coincident with Vpp and removed either after or coincident with Vpp. 

DC CHARACTERISTICS 
(Recommended operating conditions unless otherwise noted) 

Parameter Symbol Min Typ Max Unit 

Input Load Current (VIN = 5.5V) ILl 10 )JA 

Output Leakage Current (VOUT = 5.5V) ILo 10 p.A 

Vee Standby Current (CE = V IH ) leel 35 mA 

Vee Supply Current (CE = Vld lee2 100 mA 

Vpp Supply Current (Vpp = Vee ·± 0.6V) Ipp 15 mA 

Output Low Voltage (lOL .. 2.1mA) VOL 0.45 V 

Output High Voltage (lOH = -400j.lA) VOH 2.4 V 

8-17 
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Fig.2 - AC TEST CONDITIONS IINCLUDING PROGRAMMING) 

input Pulse Levels: 0.8V to 2.2V 
Input Rise and Fall Times: ~ 20ns 

Timing Measurement Reference Levels: 1.0V and 2.0V for inputs 
0.8V and 2.OV for output$ 

Output Load: 1 TTL gate and CL = 100pF 

AC "'CHARACTERISTICS' 
(Recommended operating conditions unless otherwise noted) 

MBM 27128·20 

~ 
I 

MBM 27128·30 
Parameter Symbol 

MBM27128.25", 
Unit 

Min Typ Max Min Typ Max Min Typ 

.. , 
'" 

Address Access Time*' " tAcC 200 250 

C'E" to ,Output Delay tCE 200 250 

~ to Output Delay~' tOE,: 70 100 

Addre,s to Output Hold toH 0 0 0 

Output Enable High to Output ,Float*2 
'. 

tOF 0 60 0 60 0 
" 

" 

Notes: *1 OE may be delayed up to tACC - tdE after the falling edge ofCE without impact ontAcc_ 
*2' tOFis specified from OE or CEo Whichever occurs first. 

, 8-18 

Output Float is defined as the point where data is no longer driven. 

V1H-
ADDRESS V1L-

CE 
V1H"':: 

V1L-

OE 
VIH 
V1L-

OUTPUT VOH
, VOL 

OPERATION TIMING DIAGRAM 

) ADDRESS 
VALID 

L tCE 

I. tOE 
tACC 

HIGH-Z ////-:. 

'\ '\. '\. '" VALID OUTPUT 

K 
I; .. 

~ 
tOF --

~ 
tOIi 

.'\: HIGH-Z 

Y. , 

Max 
, 

300 ns 

300 ns 

',.150 ns 

ns 

105 ns 



CHARACTERISTICS CURVES 

~ 

Fig.3 -SUPPLY CURRENT (STANDBY) 
vs SUPPLY VOLTAGE 
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Fig. 4 - SUPPL Y CURRENT (STANDBY) 
, vs AMBIENT TEMPERATURE ... z 
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CHARACTERISTICS CURVES (continued) 

8-20 
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PROGRAMMING/ERASING INFORMATION 

MEMORY CELL DESCRIPTION 

The MBM 27128 is fabricated using a 
single-transistor stacked gate celi con
struction, implemented via double
layer polysil icon technology. The in
dividual celis consist of a bottom 
floating gate and a top select gate (see 
Fig. 15). The top gate is connected to 
the row decorder, while the floating 
gate is used for charge storage. The celi 
is programmed by the injection of high 
energy electrons through the oxide 
and onto the floating gate. The pres
ence of the charge on the floating gate 
causes a shift in the celi threshold 
(refer to Fig. 16). In the initial state, 
the cell has a low threshold (VTH1 ) 
which will enable the transistor to 
be turned on when the cell is selected 
(via the top select gate). Programming 
shifts the threshold to a higher level 
(V THO), thus preventing the cell tran
sistor from turning on when selected. 
The status of the cell (i.e., whether 
programmed or not) can be deter
mined by examining its state at the 
sense threshold (VTHS ), as indicated 
by the dotted line in Fig. 16. 

PROGRAMMING 

Upon delivery from Fujitsu, or after 
each erasure (see Erasure section), the 
MBM 27128 has all 131,072 bits in the 
"1", or high, state. "O's" are loaded 
into the MBM 27128 through the pro
cedure of programming. 

Standard Programming 

The programming mode is entered when 
+21 V is applied to the Vpp pin and CE 
and PGM are both at V 1L . During pro
gramming, CE is kept at V 1L . A 0.1I.lF 
capacitor between Vpp and GND is need
ed to prevent excessive voltage transi
ents, which could damage the device. The 
address to be programmed is applied to 
the proper address pins. 8 bit patterns 
are placed on the respective data output 
pins. The voltage levels should be stand
ard TTL levels. When both the address 
and data are stable, a 50 msec, TTL 

Fig. 15 - MEMORY CELL 

~
DRAIN 

SELECT GATE 

~ : FLOATING GATE 

SOURCE 

Fig. 16 - MEMORY CELL THRESHOLD SHIFT 

NOT PROGRAMMEO 
"1" 

PROGRAMMED 
"0" 

PROGRAM 

ERASE 

VTH1 VTHS VTHO 
(NOT PROGRAMMED) (SENSE THRESHOLD) (PROGRAMMED) 

SELECT GATE VOLTAGE (V) 

low-level pulse is applied to the PGM 
input to accomplish the Programming. 
The procedure can be done manually, 
address by address, randomly, or auto
matically via the proper circuitry. Ali 
that is required is that one 50 msec 
program pulse be applied at each ad
dress to be programmed. It is neces
sary that this program pulse width not 
exceed 55 msec. Therefore, applying a 
DC level to the PGM input is prohibited 
when programming. 

Quick Programming 

In addition to the standard 50 msec 
pulse width programming procedure, 
the MBM 27128 can be programmed 
with a fast programming algorithm 
designed by Fujitsu called Quick ProTM. 
The algorithm (shown Fig. 17) utilizes 
a sequence of alms pulse to program 
each location. 
The programming mode is entered when 

+21 V and +6V are applied to the Vpp 

pin and Vee pin respectively, and 
PGM and OE are V 1H . During program
ming, CE is kept at V 1L . A O.l/-LF 
capacitor between V pp and GND is 
needed to prevent excessive voltage 
transients which could damage the 
device. The address to be programmed 
is applied to the proper address pins. 
The 8 bit pattern are placed on the 
respective data output pins. The voltage 
levels should be standard TTL levels. 
When both the address and data are 
stable, a sequence of a 1 msec, TTL low
level pulse is appl ied to the PGi'iii pin 
and after that additional pulse is applied 
to the PGM pin to accomplish the 
programming. 

Procedure of Quick pro™ (Refer to Fig. 
17.) 

1) Input the start address (Address=G). 

Quick Pro™ is a trademark of FUJITSU LIMITED 
8-21 
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PROGRAMMING/ERA'SINGINFORMATION (contirtued) 

2) Set the Vee = 6V and Vpp =21V. 
3) I nput data. 
4) Compare the input data with FF. If 

data are FF. go to the step 11). If 
not, proceed the next step. 

5) Clear the counter. (X <-0). 
6) Apply ONE programming pulse to 

PGM pin (tpw = 1 ms Typ.) 
7) Increment the counter (X<-X+l). 
8) ,Compare the counter value with 20. 

If X=20, go to the step 10). If 
X<20, proceed'the next step. 

9) Verify the data. If programmed 
data are the same as input data, 
proceed, the next step. If not, go 
back to the step 6). 

10) Apply the additional programming 
pulse to the PGM pin (1 ms x X or 
Xmsx 1). 

11) Compare the address with the end 
address. If the programmed address 
is the end address, proceed the next 
step. , 
If not, go back to the step 3) for 

ADDRESS 

DATA 
,vIHiVOH-

,V1LiVoL -

Vpp :

Vee 

~ 
tAS 

·tos 

---.I 
tvs 

.~ 

next address (G<-G+1). 
12) Verify the data. If the programmed 

data are not the same as the input 
data, the part ,is failed. If the pro· 
grammed data are the same as the in
put data, programming is at an end. 

All that is required is that initial 1 msec 
program pulses and additional program 
pulse (21 ms Max.) be applied at each 
address to be programmed. It is neces
sary that one program pulse width does 
not exceed 21 msec. Therefore, apply
ing a DC level to the PGM input is 
prohibited whim pr'ogrammi,ng. 

ERASURE 
In order to clear all locations of their 
programmed contents, it is necessary to 
expose the M8M 27128 to an ultra· 
violet light source. A dosage of 15W· 
seconds/cm' is required to completely 
erase ,an MBM 27128. This dosage can 
be obtained by exposure to an ultravio-

PROGRAMMING WAVEFORM 

ADDRESS N 

DATA IN STABLE 
,HIGH-Z 

let lamp (wavelength of 2537 Angstroms 
(A)) with intensity of 12000,uW/cm2 

for 15 to 20 minutes. The MBM 27128 
should be about one inch from the 
source and all filters should be,removed 
from the UV light source prior to 
erasure. 

It is important to note, that the 
MBM 27128 and similar devices, will 
erase with light sources having wave· 
lengths shorter than 4000A. Although 
erasure time will be much longer than 
with UV source at 2537 A, nevertheless 
the exposure to fluorescent light and 
sunlight will eventually, erase the 
MBM 27128, and exposure to ,them 
should be prevented to realize maxi
mum system reliability. If used in such 
an environment, the package windows 
should be covered by an opaque label or 
substance: 

~ 
tAH 

I 
DATA OUT 

VALID 

~DH ~ ~ 

teES 

, ~,', J 
L ' t,pW .I tOES 

I 

1 J 
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1. Standard Programming 
DC CHARACTERISTICS 
(TA = 25±5°C, v;d = 5V±5%, Vp*;= 21±0.5V) 

Parameter 

I nput Leakage Current 
(VIN = 5.25VI0.45V) 

V pp Supply Current During 
P~amming Pulse 
(C =PGM=Vld 

Vee Supply Current 

Input Low Level 

Input High Level 

Output Low Voltage During Verify 
(loL =2.1mA) 

Output High Voltage During 'Verify 
(lOH = -400jJ.A) 

Symbol 

ILl 

Ipp 

lee 

VIL 

V IH 

VOL 

VOH 

Min Typ 

-0.1 

2.0 

2.4 

MBM 27128-20 1IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIImlllllllllllili 

MBM 27128-25 FUJITSU 
MBM 27128-30 I111111111111111111111111111111111111111111111111 

Max Unit 

10 jJ.A 

30 mA 

100 mA 

0.8 V 

Vee+l V 

0.45 V 

V 

No.te: "1 Vee. must be applied either coincidently or before Vpp and removed either coincidently or after Vpp . 
*2 Vpp must not be greaterthan 22 volts including overshoot. Permanent device damage may occur if the device is 

taken out or put into socket remaining Vpp = 21 volts. Also, during CE=PGM = VIL ' Vpp must not be switched 
from 5 to 21 volts or vise-versa. 

AC CHARACTERISTICS 
(T A = 25±5°C, Vee = 5V±5%, Vpp = 21 ±0.5V) 

Parameter Symbol Min Typ Max Unit 

Address Setup Time tAs 2 jJ.S 

Chip Enable Setup Time teEs 2 jJ.s 

Output Enable Setup Time tOES 4 jJ.S 

Data Setup Time tos 2 jJ.s 

Vpp Setup Time tvs 2 jJ.s 

Address Hold Time tAH 0 jJ.S 

Data Hold Time tOH 2 jJ.S 

Output Enable to Output Float Delay !oF 0 130 ns 

Data Valid from Output Enable tOE 150 ns 

Programming Pulse Width. tpw 45 50 55 ms 

8·23 
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PROGRAMMING/ERASING INFORMATION (continued) 

2. Quick Programming 
DC CHARACTERISTICS 
(T A = 25±5°C, Vee"= 6V±0.25V, Vpp• 2=21V±0.5V 

Parameter 

Input Leakage CUrrent 
(VIN = 6.25V/0.45V) 

V pp Supply Current During Programming 
Pulse (CE = PGM = Vld 

V ce Supply Current 

Input Low Level 

Input High Level 

Output LowV~ltage During Verfify 
(lOL = 2.1mA) 

Output High Voltage During Verify 
(lOA'" -400IJ.A) 

Symbol 

ILl 

Ipp 

lee 

V IL 

VIH 

VOL 

VOH 

Min Typ Max 

10 

30 

100 

-0.1 0.8 

2.0 Vee+1 

0.45 

2.4 

Unit 

IJ.A 

' ", .mA 

mA 

V 

V 

'V 

V 

Note: "'1 Vee must be applied either coincidently or before V pp and removed either concidently or after Vj>p. 
*2 Vpp must not be greater than 22 volts including overshoot. Permanent device damage may CiCcuringthe device is 

'taken out or put into' socket remaining Vpp = 21 volts. Also, during 'tE = J5Gfin = VIL,Vppmust not bl! switched 
from 6to'21 volts or ~se-versa. . .. . 

AC CHARACTERISTICS 
(T A = 25±5°C, Vee = 6V±0.25V, Vpp = 21V±0.5V) 

Parameter Symbol Min Typ Max Unit 

Address Setup Time .' tAS .: 2 IJ.s 

Chip i;,hable Setup Time teEs 2 IJ.S 

Output .Enable Setup Time . tOES" 2 IJ.s 

Data Setup Time tos 2 IJ.S' 

V pp Setup Time tvs 2 IJ.s . 

Address. H.old Time '. tAH 0 IJ.s 

Data Hold Tima tOH 
. 2 .IJ.S 

Output Enable to Output Float Delay tOF' 0 130 ns 

nata Valid from Output Enable . 
tOE 150 ns 

. Programming Pulse Width tpw· 0.95 . 1.05 , 
ms 

~ , 
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Fig. 17-PROGRAMMING FLOW CHART FOR Quick Pro™ 

Vee· 6V±O.25V 
Vpp .21VtO.5V 

Tpw "" lms±50ps 
( •• Xms±5%) 

G: START ADDRESS 
N: STOP ADDRESS 
X: COUNTER VALUE 
MAXIMUM 42mS/BYTE 
MINIMUM 1.9mS/BYTE· 

Quick pro™ is a trademark of FUJITSU LIMITED 
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PACKAGE DIMENSIONS 

_LEAD CERAMIC (CE"RDIP WITH TRANSPAR'ENt 'LID) DUAL IN-LINE PACKAGE 

a.26 

R .025(0,64) 
REF 

(CASE No.: OIP-28C-.';:01) 

04ABI 
J';l1 1 

I~U"""U"""U"""U"""u"""uc,rA,;c.r(:c.4r.c;-,rcurcurcurcurc"'l 
i 1.500(38.101 

.100(2.54}MAX 

1.300t33,02)REF 

.01.3(0.331 

.023(0.581 

:,20(3.06) 
,150(3.811 

32·PAD CERAMIC (METAL SEAL) LEADLESS CHIP CARRIER 
ICASE No. , LCC,~2C·A()T) 

Oimeniioniin 
Inch",nd(rnllllmH41rl) 

D1fT1'nllonlln 
Inch •• (mUlirntllerl) 

Circuit diagrams utilizing 
Fujitsu products are includ
ed as. a means of illustrating 
typical semiconductor appli
cations; consequently, com
plete information sufficient 
for construction purposes is 
not necessarily given. The 
information. has been care
fully checked and is be
lieved to be entirely reliable. 
However, no responsibility 
is assumed for inaccuracies. ' 
Furthermore, such informa
tion does not convey to the 
purchaser of the semicon· 
ductor devices described 
herein any license under the 
patent rights of Fujitsu 
Limited or others. Fujitsu 
Limited' reserves the right to 
change device specifications. 



MOS 262144 BIT UV ERASABLE AND ELECTRICALLY 
PROGRAMMABLE READ ONLY MEMORY 

The Fujitsu MBM 27256 is a high speed 262,144-bit static NMOS erasable and 
electrically reprogrammable read only memory (EPROM)_ It is especially well 
suited for applications where rapid turn-around and/or bit pattern experimen
tation are important_ 

A 28-pin Dual In-Line package and a 32-pad Leadless Chip Carrier with a trans
parent lid is used to package the MBM 27256_ The transparent lid allows the 
user to expose the device to ultraviolet light in order to erase the memory bit 
pattern previously programmed_ At the completion of erasure, a new pattern 
can then be written into the.memory_ 

The M BM 27256 is fabricated using NMOS double polysilicon gate tech
nology with single transistor stacked gate cells. It is organized as 32,768 
words by 8 bits for use in microprocessor applications. Single +5V operation 
greatly facilitates its use in systems. 

• 32,768 words x 8 bits organiza

tion, fully decoded 

• Single location programming 

• Programmable utilizing the Quick 
Pro ™ algorithm 

• Program voltage: 12.5V 

• Low power requirement 

Active: 525mW 

Standby: 210mW 

• No clocks required (fully static 

operation) 

• Output Enable (OE) pin for simple 

memory expansion 

• Fast access time: 
170ns max. (MBM 27256-17) 

200ns max. (MBM 27256-20) 

250n5 max. (MBM 21256-25) 

• TTLcompatibleinputs/outputs 

• Three-state output with OR-tie 

capability 

• Single +5V supply, ±5% tolerance 

• Standard 28-pin Ceramic (Cerdip) 

DIP: Suffix-Z 

. Standard 32-pad Ceramic 

LeC: Suffix-CV 

ABSOLUTE MAXIMUM RATINGS (see NOTE) 

Rating Symbol Value Unit 

Supply Voltage with Respect to GND Vee -0.6 to +7 V 

Vpp Voltage with Respect to GND Vpp -0.6 to +14 V 

Voltage on Ag with Respect to GND VAg -0.6 to +13.5 V 

All Inputs/Outputs Voltage 
VIN,VOUT -0.6 to +7 V with Respect to GND 

Temperature under 8ias TS1AS -25 to +85 °c 
, 

Storage Temperature TSTG -65 to +125 °c 

NOTE: Permanent device damage may occur if A8SOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 

Quick Pro™ is a trade mark of FUJITSU LIMITED 

'MBM 27256-17 
MBM 27256-20 
MBM 27256-25 

February 1986 
Edition 3.0 

CERAMIC PACKAGE 
DIP-28C-C01 

CERAMIC PACKAGE 
LCC-32C-A01 

PIN ASSIGNMENT 

A, 

A, 

A, 

A, 

Vpp A'4 

A,A' 2 'Ncvccl A, 
-4,3,2.1,32,31'30, 
~ _ .. _J. _~ • _J. _.L _ J 

A" 

A" 

A" 

"" A" 
CE 

0, 

Ul80~~:"w ~~, 
A, 1~~ ~2_4 ~~D 
AO '_'~ ~2_3 CE 
NC '.?~ ~.? 0e 
0, ':~ , . ~2.' 0, 

:t4~'-5"!16T 17 -:-'8i'9:io~ 
°2 0 3 / NC04a5~ 

GND 

This' device contains circuitry to' protect the
inputs against damage due to high static v.ol~
ages or electric fields. However, it is' advised 
that normal precautions be taken. to avoid 
application of any voltage higher than maxi-;; 
mum rated voltages to thi.s. ttigh impedance· 
circuit. . 
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Fig. 1 - MBM 27256 BLOCK DIAGRAM 
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FUNCTIONS AND PIN CONNECTIONS 

~ 
Address Input Data I/O (Pin No.) 
(2~ 10, 21, Ag (11 ~ 13, CE OE 

23, 25 ~ 27) (24) 
15~ 19) (20) (22) 

Mode 

Read AIN AIN DOUT VIL VIL 

Output Disable AIN AIN High·Z VIL VIH 

Standby Don't Care Don't Care High-Z V IH Don't Care 

Program AIN AIN DIN VIL VIH 

Program Verify AIN AIN DOUT Don't Care VIL 

Program Inhibit Dont't Care Don't Care High-Z VIH VIH 

Electronic Signature AIN +12V Code VIL VIL 

RECOMMENDED OPERATING CONDITIONS 
(Referenced to GNDI 

Parameter Symbol Min Typ 

Vee Supply Voltate" Vee 4.75 5.0 

V pp Supply Voltage Vpp Vee -0.6 

Input High Voltage V IH 2.0 

Input Low Voltage VIL -0.1 

Operating Temperature TA 0 

MBM ·27256-17 1IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIImlllllllllllllili 

MBM 27256-20 FUJITSU 
MBM 27256-25 1111111111111111111111111111111111111111111111111111 

Vee Vpp GND 
(28) (1) (14) 

+5V +5V GND 

+5V +5V GND 

+5V +5V GND 

+6V +12.5V GND 

+6V +12.5V GND 

+6V +12.5V GND 

+5V +5V GND 

Max Unit 

5.25 .v 

Vee +0.6 V 

Vee + 1 V 

0.8 V 

70 °c 

Note:·Vee must be applied either before or coinCident With V pp and removed either after or coincident with Vpp . 

DC CHARACTERISTICS 
(Recommended operating conditions unless otherwise noted) 

Parameter Symbol Min Typ Max Unit 

Input Load Current (VIN = 5.25V) Ilul 10 jJ.A 

Output Leakage Current (V out = 5.25V) IILol . 10 jJ.A 

Vee Standby Currerit (eE = VIH ) lee1 40 mA 

Vee Supply Current (CE = VIL ) lee2 100 mA 

V pp Supply Current (Vpp = Vee ± 0.6V) IpP1 5 mA 

Output Low Voltage (lOL = 2.1mA) VOL 0.45 V 

Output High Voltage (I OH = -400jJ.A) VOH 2.4 V 

8·29 
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Fig.2 - AC TEST CONDITIONS (INCLUDING PROGRAMMING) 

InPut Pulse Levels: 
Input Rise and Fall Times: 

Timing Measurement Reference Levels: 

.oi!tput Load: 

AC CHARACTERISTICS 

0:45V to 2.4V 
S:20ns 

O.SV and 2.0V for inputs 
O.SV and .2.0V for outputs 
1 TTL gate and CL = 100pF 

I Recommended operating conditions unless otherwise noted) 
'.' 

MBM 27256-17 MBM 272~6-20 MBM 27256-25 
'Parameter Symbol 

Min Typ Max Min Typ Max Min 

Address Access Time"' ICE = m:. = Vld tACC 170 200 

crto, Output Delay-tm: = V I L ) tCE 170 200 

OE to Output Delay·l (~= Vn:) tOE 75 75 

Address to .output Hold tOH 0 0 0 

Output Enable.8igh to .output float*2 tOF 0 60 0 60 0 

- -Notes: *1 .oE maybe delayed' up to tAcc - tOE after thefalhng edge of CE Without Impact on tAcc. 
"2 tOF is specified.from DE or cr, whichever occurs first. 

8~30,' 

'Output flOat is defined as the point where data is no longer driven . 

VIH ':' 
ADDRESS V'L-

CE VIH-
VIL-

"'QE VIH-
VIL -' 

.oPERATION TIMING DIAGRAM 

) ADDRESS 
VALID 

. 

I tCE 

I tOE 
tACC 

HIGH-Z ///h. VALID OUTPUT 
~'\..~ 

K 

I 
~ 

I 
tOH 

~"\: I'-

F-/. " 

Typ Max 

25b 

250 

100 

105 

HIGH-Z 

Unit 

ns 

ns 

ns 

ns 

ns 



CHARACTERISTICS CURVES 

I
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w 

Fig. 3 - SUPPLY CURRENT (STANDBY) 
VS. SUPPLY VOLTAGE 
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Fig. 4 - SUPPLY CURRENT (STANDBY) 
vs. AMBIENT TEMPERATURE 
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Fig. 6 - SUPPLY CURRENT (ACTIVE) 
vs. AMBIENT TEMPERATURE 
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PROGRAMMING/ERASING INFORMATION 

PROGRAMMING 
Upon delivery from Fujitsu, or after 
each erasure (see Erasure section), the 
MBM 27256 has all 262,144 bits in the 
"1 ", or high state. "O's" are loaded into 
the MBM 27256 through the procedure 
of programming. 

The MBM 27256 is programmed with a 
fast programming algorithm designed by 
Fujitsu called Quick Pro TM. The pro· 
gramming mode is entered when +12.5V 
and +6V are applied to Vpp and Vee 
respectively, and cr and OE are V'H. 
A O.l/lF capacitor between Vpp and 
GND is needed to prevent excessive 
voltage transients which could damage 
the device. The address to be pro· 
grammed is applied to the proper 
address pins. The 8 bit data pattern to 
be written is placed on the respective 
data output pins. The voltage levels 
should be standard TTL levels. When' 
both the address and data are stable, a 
lms programming pulse is applied to 

ERASURE 
In order to clear all locations of their 
programmed contents it is necessary to 
expose the MBM 27256 to an ultra· 
violet light source. A dosage of 15 W· 
seconds/cm 2 is required to completely 
erase an MBM 27256. This dosage can 
be obtained by exposure to an ,ultra· 
violet lamp (wavelength of 2537 Ang. 
stroms (A)) with intensity of 12000/lWI 
cm 2 for 15 to 21 minutes. 

ELECTRONIC SIGNATURE 
The MBM 27256 has electronic sig
nature mode which is intended for use 
by programming equipment for the 
purpose of automatically matching the 
device to be programmed with its cor-

CE and after that one additional pulse 
which is 3 times as wide as previous 
pulse is applied to cr to accomplish 
the programming. 

Procedure of Quick Pro™ (Refer to the 
attached flowchart.) 

1) Set the start address (=G) at the 
add ress pins. 

2) Set Vee = 6V, Vpp = 12.5V and CE 

= V'H' 
3) Clear the programming pulse coun

ter (X<- 0). 
4) Input data to respective pins. 
5) Apply ONE programming pulse 

(tpw = lms Typ.) to CEo 
6) Increment the counter (X +- X+l). 
7) Compare the number (=X) of 

applied programming pulse with 25 
and then verify the programmed 
data. I f programmed data is veri
fied, go to the next step regardless 
of X value. If X = 25 ,and pro
grammed data is not verified, the 

The MBM 27256 should be about one 
inch from the source and all filters 
should be removed from' the UV light 
source prior to erasure. 

It is important to note that the 
MBM 27256 and similar devices, will 
erase with light sources having wave
lengths shorter than 4000A. Although 
erasure time will be much longer than 

responding programming algorithm. 

The electronic signature is activated 
when +12V is applied to address line A9 
(pin 24) of the MBM 27256. Two 
identifier bytes are readed out from the 

Aa 0 1 O2 0 3 0 4 0 5 Os 0 7 

V'L 0 0 1 0 

V'H 0 1 0 0 

Note: A9 = 12V ± 0.5V _ _ 
Al thru As = Ala thru A13 = CE = OE = V'L 
A14 = Either V'L or V'H 

Quick Pro ™ is a trademark of FUJITSU LIMITED 

0 0 0 

0 0 0 

MBM 27256-17 1111111111111111111111111111111111111111111111111 

MBM 27256-20 FWITSU 
MBM 27256-25 1111111111111111111111111111111111111111111111111 

device fails. If X = 25 and pro
grammed data is not verified, go 
back to the step 5). 

8) Apply one additional wide pro
gramming pulse to CE (3X ms). 

9) Compare the address with an end 
address (=N). If the programmed 
address is the end address, proceed 
to the next step. If not, increment 
the address (G <- G+l) and then go 
to the step 3) for the next address. 

10) Set Vee = Vpp = 5V. 
11) Verify the all programmed data. If 

the verification succeeds', the pro
gramming completes. If any pro
grammed data is not the same as 
original data, the device fails. 

A continuous TTL low level should 
not apply to CE input pin during the 
program mode (Vpp = 12.5V, Vee = 6V 
and OE = V'H) because it is required 
that one programming pulse width does 
not exceed 78.75 ms at each address. 

with UV source at 2537 A, nevertheless 
the exposure to fluorescent light and 
sunlight will eventually erase the 
MBM 27256, and exposure to them 
should be prevented to realize maxi
mum system reliability. If used in such 
an environment, the package windows 
should be covered by an opaque label or 
substance. 

outputs by toggling address line Aa 
(pin 10) from V'L to V'H' The address 
lines from Al to A13 must be hold at 
V'L to keep the electronic signature 
mode. See the table below. 

Os Definition 

0 Manufacture 

0 Device 
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PROGRAMMING/ERASING INFORMATION' (Cont'd) 

PROGRAMMING WAVEFORM 

Program Verify Additional Program .. 

• ADDRESS 

CE 

"II Don't Care 
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DC CHARACTERISTICS 
(TA = 25±5°C, Vcc ·1=6V±0.25V, Vpp ·2=12.5V±0.3V) 

Parameter Symbol 

Input Leakage Current (V IN = 6.25V/0.45V) IILlI 

Vpp Supply Current (CE = VIL , OE = V IH ) Ipp2 

V pp Supply Current (OE = V IL) IpP3 

V cc Supply Current Icc3 

I nput Low Level V IL 

Input High Level V IH 

Output Low Voltage During Verify (lOL = 2.1mA) VOL 

Output High Voltage During Verify (lOH = -'400IlA) VOH 

Min 

-0.1 

2.0 

2.4 

MBM 27256-17 1IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIImlllllllili 

MBM 27256-20 FWITSU 
MBM 27256-25 1IIIIIIIIIIIIIImmmlll~ml~~1II111111111111 

Typ Max Unit 

10 IlA 

50 mA 

5 mA 

100 mA 

0.8 V 

Vcc+l V 

0.45 V 

V 

Note: "1 Vcc must be applied either coincidently or before Vpp and removed either concidently or after Vpp . 
"2 Vpp must not be greater than 14 volts including overSlloot: Permanent device damage may occur if the device 

is taken out or put into socket remaining Vpp = 12.5 volts. Also, during CE = V IL OE = VIH , Vpp must not be 
switched from V cc to V pp volts or vice versa. 

AC CHARACTERISTICS 
(TA = 25+5°C Vcc = 6V+0 25V Vpp = 12 5V+0 3V) - - . - . 

Parameter Symbol Min Typ Max Unit 

Address Setup Time tAS 2 IlS 

Output Enable Setup Time tOES 2 IJ.S 

Chip Enable Setup Time tCES 2 " Ils 

Data Setup Time tos 2 IJ.S 

Vpp Setup Time tvps 2 IJ.S 

Vcc Setup Time tvcs 2 IJ.S 

Address Hold Time tAH 2 IJ.S 

Data Hold Time tOH 2 IJ.S 

Chip Enable Hold Time tCEH 2 IlS 

Output Enable to Output Valid tOE 120 ns 

Output Disable to Output Float Delay tOF 105 ns 

Programming Pulse Width tpw 0.95 1 1.05 ms 

Programming Pulse Number 1 25 times 

Additional Programming Pulse width tAPW 2.85 78.75 ms 

I 
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PROGRAMMING/ERASING INFORMATION (Cont'd) 

8-36 

Vee ·6V ± O.25V 

Vpp· 12.5V ± O.3V 

G :. START AOORESS 
N : STOP AOOR ESS 
X :' COUNTER VA~UE 

MAX IMUM"105 mslBVTE 
MINIMUM 3.S ms/BVTE 

PROGRAMMIIIIG FLOW CHART 

NG 
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PACKAGE DIMENSIONS 
Standerd 28-pin Ceramic DIP (Suffix: -Z) 

28-LEAD CERAMIC (CERDIP WITH TRANSPARENT LID) DUAL IN-LINE PACKAGE 
(CASE No.: DIP-28C·COll 

R .025(O.64) 
REF I 

.570(14.4S} 

.595t15.11} 
.600(15.24} 

.600(15.24}REF 

II'-,:W:::r-t::::r-==-c=::::r-c=:r-==1.-C
4
';:T

5
(3'"1:;:r-

45
= W} -cw::::r-t::w:r-=W-C=::::r-t:::~I,J 

1.500(3S.10} 

.625(r·
ss

} -- ~';;' ~--+----'--

--j j.l00(2.54}MAX 

.090(2.29} 

.110(2.79} -

:: ~ 

~ ~ n n ~ n.~H n n H M .J,:230(5.84}MAX 

~ .. 120(3.05} 
~.150(3.S1} 

.042(1.06} _ .032(O.S1l .020(O.51l 

.062(1.5S} TYP .050(1.27} 

1.300(33.02}REF 
.OI3(O.33} 
.023(O.5S} 

.OI4(O.36} 

Dimensions in 
in~hes and (millimeters) 
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PACKAGE DIMENSIONS 
Standerd 32·pad Ceramic LCC (Suffix : -CV) 

32·PAD CeRAMIC (METAL SEAL)LEADLESS,CHIP CARRIER 
(CASE No. : LCC·i2C·A01) 

8-38 

PIN NO.1 
INDEX 

n 
.445(11.30) 
.460( 11.68) 

.545(13.84) 

.560( 14.22) 
R.008(0,20)TYP 
(32PLCS) 
,02S(0.64)TYP 

L 
1 

.040( 1.02lTYP 

Ii '(3PLCS) 

H-,130(3.30)MAX 

.360(9.14)TYP 

,015'(0,38)TYP 

:300(7.62)TYP 

*Shi,p. bf Pin index: Subject to change with6ut noti ce 

Dimensions in 
inches (millimeters) 

Circuit diagrams utilizing Fujitsu products are included as a 
means of illustrating typical semiconductor applications; can· 
sequently, complete information sufficient for construction pur
poses is not necessarily given. The information has been carefully 
checked and is believed to be entirely reliable. However, no 
responsibility is assumed for inaccuracies. Furthermore, such in
formation does not convey to the purchaser of the semiconductor 
devices described herein any license under the patent rights of 
'Fujitsu Limited or others. Fujitsu Limited reserves the right to 
change device specifications. 



--------------Section 9 --+------

CMOS Erasable 
PROMs 

Maximum 
Access Package Sealing 

Page Device Tlme(ns) Capacity Options Method 

9-3 MBM27C64-20 200 65536 bits 28-pln Ceramic DIP CERDIP 
MBM27C64-25 250 (8192w x 8b) 32-pad Ceramic LCC Metal 
MBM27C64-30 300 

9-15 MBM27C128-17 170 131072 bite 28-pln Ceramic DIP CERDIP 
MBM27C128-20 200 (16384w x 8b) 32-pad Ceramic LCC Frlt Gla .. 
MBM27C128-25 250 

9-27 MBM27C256A-15 150 262144 bite 28-pln Ceramic DIP CERDIP 
MBM27C256A-17 170 (32768w x 8b) 32-pad Ceramic LCC Frlt Glass 
MBM27C256A-20 200 
MBM27C256A-25 250 

9-37 MBM27C256H-l0 100 262144 bits 28-pln Ceramic DIP CERDIP 
MBM27C256H-12 120 (32768w x 8b) 32-pad Ceramic LCC Frlt Glass 

9-47 MBM27C512-15 150 524288 bits 28-pln Ceramic DIP CERDIP 
MBM27C512-17 170 (65536w x 8b) 32-pad Ceramic LCC Frlt Glas 

9-59 MBM27C512-20 200 524288 bits 28-pln Ceramic DIP CERDIP 
MBM27C512-25 250 (65536w x 8b) 32-pad Ceramic LCC Frlt Glass 
MBM27C512-30 300 

9-71 MBM27Cl000-15 150 1048576 bits 32-pln Ceramic DIP CERDIP 
MBM27Cl000-20 200 (131072w x 8b) 36-pad Ceramic LCC Frlt Glass 
MBM27Cl000-25 250 

9-83 MBM27Cl001-15 150 1048576 bits 32-pln Ceramic DIP CERDIP 
MBM27Cl001-20 200 (131072w x 8b) 36-pad Ceramic LCC Frlt Glasa 
MBM27Cl001-25 250 

9-95 MBM27Cl024-15 150 1048576 bits 40-pln Ceramic DIP CERDIP 
MBM27Cl024-20 200 (65536w x 16b) 44-pad Ceramic LCC Frit Glaaa 
MBM27Cl024-25 250 

9-107 MBM27Cl028-15 150 1048576 blta 28-pln Ceramic DIP CERDIP 
MBM27Cl028-20 200 (65536w x 16b) 32-pad Ceramic LCC Frlt Glaaa 
MBM27Cl028-25 250 
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CMOS 8192x8BIT UV ERASABLE AND ELECTRICALLY 
PROGRAMMABLE READ ONLY MEMORY 

The Fujitsu MBM 27C64 is a high speed 65,536 bit static complementary MOS 
erasable and electrically reprogrammable read only memory (EPROM). It is 
especially well suited for application where rapid turn·around and/or bit pat
tern experimentation, and low-power consumption are important. 

A 28-pin dual-in line package with a transparent lid and 32-Pad Leadless Chip 
carrier (LCC) are used to package the MBM 27C64. The Transparent lid allows 
the user to expose the device to ultraviolet light in order to erase the memory 
bit pattern previously programmed. At the completion of erasure, a new pat
tern can then be written into the memory. 

The MBM 27C~ is fabricated using CMOS double polysilicon gate technology 
with single transistor stacked gate cells. It is organized as 8192 words by 8 bits 
for use in microprocessor applications. Single +5V operation greatly facilitates 
its use in systems; 

• CMOS power consumption 550/lW max. . ..... Standby 
40mW/MHz ...... Active 

• 8,192 words by 8 bits organization, fully decoded 

•. Simple programming requirements 

• Single location programming 

• Programs with one 50ms or 1 ms pulse 

• No clock required (fully static operation) 

• TTL compatible inputs and outputs 

• Three state output with OR-tie capability 

• Output Enable (erE) pin for simplified memory expansion. 

• Fast access time: 200 ns max. (MBM 27C64-20) 
250 ns max. (MBM 27C64-25) 
300 ns max. (MBM 27C64-30) 

• Single +5V operation 

• Standard 28-pin DIP packagel32-pad LCC 

• Interchangeable with 2764-type devices 

ABSOLUTE MAXIMUM RATINGS (see NOTE) . 

Rating Symbol 

Temperature Under Bias TA 
Storage Temperature Tst; 

Inputs/Outputs V1N , VOUT with Respect to GND 

Vpp with Respect to GND Vpp 

Vee with Respect to GND Vee 

Value 

-25 to +85 

-65 to +125 

-0.6 to +7 

-0.6 to +22 

-0.6 to +7 

Unit 
DC 

DC 

V 

V 

V 

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of th is data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 

MBM 27C64-20 
MBM 27C64-25 
MBM 27C64-30 

June 1983 
Edition 3.0 

CERAMIC PACKAGE 
DIP-28C-COl 

CERAMIC PACKAGE 
LCC·32C·AOl 

PIN ASSIGNMENT 

r,-;. i8'ls1i7i,T,er. 
~DNCO .. Oao. 

This device contsin, circuitry to protsct the 
inputs against dlm,aga due to high ststic Volt
ages or electric fields. However, it is advised 
that normal precautions be tsken to evoid 
application of any voltsga higher than maxi
mum rated voltages to this high impedance 
circuit. 
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Fig. 1 - MBM 27C64 BLOCK DIAGRAM 

0, , 08 

----------

01; OUTPUT ENABLE & OUTPUT 
C! CHIP ENABLE & BUFFER 

PciM PROGRAM LOGIC 

DO~ 

0 7 ' 

0 1 0 8 ----,~----

YO COLUMN • Ao 
COLUMN 

GATING 

~ 
OEGODER 

Y31 

256><256 
Xo CELL MATRIX 

As ROW 

A 1,2 
DECODER 

X2SS 

f f 
Vpp Vee GNO 

CAPACITANCE erA - 25°C. f = 1 MHz) 

~ ~ , 

Parameter Symbol Min, Typ "Max Unit 

CIN 4 I,; 
Ii pI" 

, ," ,", ',", , ' 

, Input Capacitance ("'IN'" OVI' 

JCOUT 
'~, 

8~' , 12 pF 
~ I',,, 



FUNCTIONS AND PIN CONNECTIONS 

~ (Pin No.) Address Input Data I/O CE OE (2-10,21, (11-13, (20) (22) 
Mode 23-25) 15-19) 

Read AIN DouT V IL VIL 

Output VIH 
Don't Care High Z VIL Disable Don't Care 

Stand By Don't Care High Z VIH Don't Care 

Program AIN DIN VIL VIH 

Program Verify AIN DouT V IL VIL 

Program I nhi bit Don't Care High Z VIH Don't Care 

~ 
(27) 

VIH 

Don't Care 

VIL 

Don't Care 

V IL 

VIH 

Don't Care 

MBM 27C64-20 
MBM 27C64-25 
MBM 27C64-3O 

Vee Vpp 
(2B) (1) 

Vee Vee 

Vee Vee 

Vee Vee 

Vee Vpp 

Vee Vpp 

Vee Vpp 

1IIIIIIImllllllllllllllllllllmmlllmlll~~1 
FUJITSU 

111111111111111~lllllm~~lllnIMllm~m . 

GND 
(14) 

GND 

GND 

GND 

GND 

GND 

GND 

RECOMMENDED OPERATING CONDITIONS 
(Referenced to GND) 

Parameter Symbol Min Typ Max Unit 
'Operating 

Temperature 

Vee Supply Voltage(l) Vee 4.5 5.0 5.5 V 

V pp Supply Voltage Vpp Vee -0.6 - Vee +0.6 V 
OoC to +70°C 

Input High Voltage VIH 2.0 - Vee+0.3 V 

Input Low Voltage VIL -0.1 - O.B V 

Note: (1) Vee must be applied either before or coincident with Vpp and removed either after or coincidentwith Vpp . 

DC CHARACTERISTICS 
(Recommended operating conditions unless otherwise noted) 

Parameter Symbol Min Typ Max Unit 

Input Load Current (V IN = 5.5V) ILl 10 jJ.A 

Output Leakage Current (VOUT = 5.5V) ILO 10 jJ.A 

V pp Supply Current Ipp 1 100 jJ.A 

Vee Standby Current (CE = VIH ) 1581 1 mA 

Vee Standby Current 
1582 1 100 jJ.A 

(CE = Vee - 0.3V to Vee + 0.3V, lOUT'" OmA) 

Vee Active Current (CE = V Id leel 30 mA 

Vee Operation Current (f = 4MHz, louT = 0 rnA) Ice2 30 mA 

Output Low Voltage (loL = 2.1mAI VOL 0.45 V 

Output High Voltage (lOH = -400jJ.A) VOH 2.4 V 
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Fig. 2 - AC TEST. CONDITIONS (lNCI.UDING PROGRAII/IMING) 

InpUt Pulse Levels: 
Input Rise and Fall Time: ' 

0.8V to 2.2V 
~20ns 

Timing Measurement Reference Levels:" 1.0V and 2.OV for inpUts 
O.BV and2.OV for outputs 

Output Load: 1 TTL gate and CL = 100pF 

AC CHARACTERISTICS 
(Recommended operating conditions unless otherwise n«)ted,) 

MBM 27C64·20 
'. 

~ 
I 

MBM 27C64·25 MBM 27C64·3Q 
Parameter Symbol Unit 

Min Typ Max Min Ty!> Max Min Typ Max 

Accress to Output Delay 
(CE ':' OE = VIL, PGM = V IH) tAcc 200 250 300 

CE to Output Delay (OE =!VIL , PGM = V IH ) tCE ,200 250 300 

DE' otOutput Delay (CE = V IL , PGM = VIH ) tOE 10 70 10 100 10 120 

PGMto Output Delay (CE:OE = V IL ) tpGM 10 70 10 100 10 120 

Output Enable High to Output Float 
(See Note) , , tOF 0 60 0 85 0 105 

Address to Output Hold tOH 0 0 0 

Note: toi' is specified from CE, OE, or PGM, whichever occurs first. 

OPERATION TIMING DIAGRAM 

ADDRESSES ) ADDRESSES VALID K 
" 

tACC I--tOH-

~ V 
I tCE 

: \ If 
~tOE-

J ~ 
I--tpGM;'- i---tOF-r--

OUTPUT 
., 

High,Z II ~ .... HighZ-
., \\ 

OUTPUT VALID 

Notes: 

9-6 

(11 BE may be delayed UP tot.Acc .., tOE afterttie falling edge of ,CE wjtho\Jt impact on tAdc. 
(2) tOF is specified from CE, OE, or PGM, whichever occurs firSt. 

ns 

ns 

ns 

ns 

ns 

ns 



CHARACTERISTICS CURVES 

I
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w 
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Fig. 3 - STANDBY CURRENT 
VI SUPPLY VOLTAGE 
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Fig. 5 - OPERATION CURRENT 
vs SUPPLY VOLTAGE 
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Fig. 7 - AODRESS ACCESS TIME 
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Fig. 8 - ADDRESS ACCESS TIME 
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CHARACTERISTICS CURVES (continued) 
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FJg. 9 - CE TO OUTPUT DELAY 
vs AMBIENT TEMPERATURE 
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PROGRAMMING/ERASING INFORMATION 

MEMORY CELL DESCRIPTION 

The MBM 27C64 is fabricated using a 
single-transistor stacked gate cell con
struction, implemented via double
layer polysilicon technology. The in
dividual cells consist of a bottom 
floating gate and a top select gate (see 
Fig. 15). The top gate is connected to 
the row decorder, while the floating 
gate is used for charge storage. The cell 
is programmed by the injection of high 
energy electrons through the oxide 
and onto the floating gate. The pres
ence of the charge on the floating gate 
causes a shift in the cell threshold 
(refer to Fig. 16). In the initial state, 
the cell has a low threshold (VTH,) 
which will enable the transistor to 
be turned on when the cell is selected 
(via the top select gate). Programming 
shifts the threshold to a higher level 
(V THO), thus preventing the cell tran
sistor from turning on when selected. 
The status of the cell (i.e., whether 
programmed or not) can be deter
mined by examining its state at the 
sense threshold (VTHS ). as indicated 
by the dotted line in Fig. 16. 

PROGRAMMING 

Upon delivery from Fujitsu, or after 
each erasure (see Erasure section). the 
MBM 27C64 has all 65,536 bits in the 
"1", or high, state. "O's" are loaded 
into the MBM 27C64 through the pro
cedure of programming. 

Normal Programming 

The programming mode is entered when 
+21V is applied to the Vpp pin and CE 
and PGM are both at V,L . During pro
gramming, CE is kept at V,L . A O.l!lF 
capacitor between Vpp and GND is need· 
ed to prevent excessive voltage transi· 
ents, which could damage the device. The 
address to be programmed is applied to 
the proper address pins. 8 bit patterns 
are placed on the respective data output 
pins. The voltage levels should be stand
ard TTL levels. When both the address 
and data are stable, a 50 msec, TTL 

Fig. 15 - MEMORY CELL 

~
DRAIN 

SELECT GATE 

~: FLOATING 

SOURCE 

GATE 

Fig. 16 -MEMORY CELL THRESHOLD SHIFT 

NOT PROGRAMMED 
I 

PROGRAMMED -' I 
-' "'" I "0" w 
u I 

:ro: I 
C)o I 
:)1- I PROGRAM 0", I . 0:- I :r'" 
I-~ . I ERASE 
1-0: I zl- I w 
0: I 
0: I 
:) I u 

VTH1 VTHS VniO 
(NOT PROGRAMMED) (SENSE THRESHOLD) (PROGRAMMED) 

SELECT GATE VOLTAGE (V) 

Low-level pulse is applied to the PGM 
input to accomplish the programming. 
The procedu re can be done manually, 
address by address, randomly, or auto
matically via the proper circuitry. All 
that is required is that one 50 msec 
program pulse be applied at each ad
dress to be programmed. It is neces
sary that this program pulse width not 
exceed 55 msec. Therefore, applying a 
DC level to the PGM input is prohibited 
when programming. 

Quick Programming 

The programmi ng mode is entered when 
+21V and +6V are applied to the Vpp 
pin and Vee pin respectively, and cr, 
J5TI1iiI and O'E" are V'L and V'H respec
tively. During programming, IT is kept 
at V'L' A O.l!lF capacitor between Vpp 
and GND is needed to prevent excessive 
voltage transients, which could damage 
the device. The address to be pro-

grammed is applied to the proper ad
dress pins. The 8 bit pattern are placed 
on the respective data output pins. The 
voltage levels should be standard TTL 
levels. When both the address and data 
are stable, a 1 msec, TTL low-level pulse 
is applied to the I5GM pin and after that 
additional pulse is applied to the PGM 
pin to accomplish the programming. 

Procedure of Quick Programming (Refer 
to the attached flow chart.) 

1) Input the start address (Address=G) 
2) Set the Vee = 6V and Vpp = 21V 
3) Data input. 
4) Compare the input data. If data are 

FF, jump to the 11). If data are not 
F F, proceed the next step. 

5) Set the number of programming 
pulse to O. (X=O) 

6) Apply 1 programming pulse to 
PGM pin (tpw =1 ms Typ.). 

7) Count the programming pulse 

9-9 
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<MBM 27C64-2O 
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PROGRAMMING/ERASING INFORMATION (continued) 

(X=X+l) 
8) Compare the number' of pro· 

gramming pulse. IfX,,;20, jump to 
the 10). If X<20, proceed the next; 
step. 

9) Verify the data. 'If 'programmed 
data are same as input data, pro· 
ceed the next step.' If programming 
data are not same as input data, 
repeat t~e 6) thru 8). 

10) Apply the ,additional programming 
pulse to the PGM pin (1 ms x X or 
Xmsxl). . , ". 

11) Compare the address. If, the pro· 
grammed address is. not' end ad· 
dress is',end address, proceed the 
next step. 

12) Ver,ify the data. If programmed 
data are, not,same as input'data"the 
part is no good. If Prognimmed 

ADDRESSES 

DATA 

, vpp 
vpp 

"cc 

VII:I 

VII:: 

VIH 
PGM 

VIL 

VIIi 
OE 

Vn: 

9-10 

data are same as input data, pro· 
gramming is end. 

All that is required is that one 1 msec 
progra/11 pulse be appl ied at each ad· 
dress to be programmed. It is necessary 
that one program pulse width does not 
exceed 1.05 msec. Therefore, applying a 
DC level to the PGM input is prohibited 
when programming. 

ERASURE 

'in order to" Clear all locations of their 
programmed contents, it is necessary to 
expose the MBM. 27C64 to an ultraviolet 
light source. A dosage of 15 W·secondsl 
cm2 is required to completely erase an 
MBM 27C64. This dosage ·can be ob· 
tained by exposure to an ultraviolet 
lamp (wavelength of 2537 Angstroms 

PROGRAMMING WAVEFORM 

(A» with intensity of 12000j.lW/cm2.for 
1!;i to 20 /11inutes. The MBM 27C64 
should be about one inch from the 
source and all Jilters should be removed 
from the UV light' source prior .to 
erasure. 
It. is" important to note that the 
MBM 27C64 and similar devices, will 
erase with Iig~t sourc~s having wave· 
lengths shorter" than' 40001\. Although 
erasllre times will bemuch loriger than 

with UV sources at 25371\, nevertheless 
the exposure to fluorescent light and 
sunlight will eventually erase the 
MBM ?7C64., and exposure to. them 
shol)ld be prevented to realize maxi· 
mum system reliability. If used in such 
an enVironment, the' package windoV!ls 
,should be covered by an opaque label or 
substance. 



1. NORMAL PROGRAMMING 

DC CHARACTERISTICS 
(T A = 25±5°C, Vee = 5V±5%, Vpp = 21 ±0.5V) 

Parameter 

I nput Leakage Current 
(V1N = 5.25V!0.45V) 

Vpp Supply Current During 
Programming f'ulse 
(CE = PGM = V1d 

Vee Supply Current 

Input Low Level 

Input High Level 

Output Low Voltage During Verify 
(lOL =2,lmA) 

Output High Voltage During Verify 
{lo H = -4001lA) 

Symbol 

ILl 

Ipp 

Icc 

V 1L 

VIH 

VOL 

VOH 

Min Typ 

-0.1 

2.0 

2:4 

MBM 27C64-2O 
MBM' 27C64-25 
MBM 27C64-30 

Max 

10 

30 

30 

0.8 
". 

Vee+0.3 

, ". 
0.45 

Note: (1) Vee must be applied either coincidently or before Vpp and removed either coincidently or after Vpp . 

1111111111111111111111111111111111111111111111111111 

FUJITSU 
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Unit 

/I.A 

mA 

mA 

V 

V 

V 

V 

(2) Vpp must not be greater than 21.5 volts including overshoot. Permanent device damage may occu(if the 
device is taken out or put into socket remaining Vpp ='21 volts. Also, during CE = PGM= V 1L , V pp must not 
be switched from 5 volts to 21 volts or vise·versa. '. . 

AC CHARACTERISTICS 
(T A = 25±5°C, Vee = 5V±5%, Vpp = 21 ±0.5V) 

Parameter Symbol Min Typ Max Unit 

Address Setup Time tAs 2 jJ.s' 

Chip Enable Setup Time teEs 2 jJ.s 

Output Enable Setup Time tOES 2 jJ.S 

Data Setup Time tos 2 jJ.s 

Address Hold Time tAH 0 jJ.S 

Data Hold Time tOH 2 jJ.s 

Chip Enable to Output Float Delay tOF 0 130 ns 

Data Valid from Output Enable tOE 150 ns 

Vpp Setup Time tvs 2 jJ.s 

PGM Pulse Width tpw 25 50 55 ms' 

I 

mI 
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2. QUICK PROGRAMMING 
DC CHARACTERISTICS 
(TA = 25t5°C. Vee = 6VtO.25V. V pp = 21VtO.5VI 

Parameter 

I nput Leakage Current 
(V IN, = 6.25V 10.46VI 

V pp Supply Current During 
pf;Wramming Pulse 
( =P'Gl\lI =VILI 

Vee' Supply Current 

Input Low Leve, 

Input High L7vel 

Output Low Voltage During Verify 
(lOL = 2.1mAI 

Output High Voltage During Verify 
(lOH = -400}J.AI 

Symbol 

I'LI 

Ipp 

lee 

VII,; 

V IH 

VOL 

VOH 

Min Typ Max Unit 

10· JJ,A 

30 rnA 

30 ,. mA 

-0.1 0.8 V 

.' 2.0 Vee + 0:3 V 

0.45 V" 

2.4 V 

Note: (11 Vee mutt be applied either coincidently or before V PI' an~ removed either coincidently or after V pp ; 
(21 V pp must nO(be greater than 21:5 volts including overshoot. Permanent di!Vi98 damage may occurifthe 

device is,,~ken Ollt or put into socket remaining Vpp = 21 volts. Also, during CE';' J5trM = V IL, V pp .rnllst not 
be switclied from Vee to V pp volts or vice-versa. 

AC CHARACTERISTICS. 
(TA = 25t5°C, Vee = 6VtO.25V, Vpp=21VtO.6VI 

Parameter ". Symbol Min Typ Max Unit 
, ", 

Address Setup Time t AS 2 JJ.S 

Chip Enable Setup Time teES 2 ", JJ.S 

Output Enable Setup Time * tOES 2 JJ.S, 

Data Setup Time , tQs 2 JJ,s 

Address Hold Time tAH 0 JJ.S 

Data Hold Time • tOH 2 . JJ,s 

Chip Enable to Output FloatDelay 
" 

0 130 tOF ,,1. 
ns 

Data Valid from Output Enable tOE 150 ns 

VPI>Satup Time tvs 2 JJ,s 

~ .Pulse Width . " 
tpw 0.95 1 1;05 , ms 

*tOH + tOES ~ 50JJ.S 

,! 
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FAST PROGRAMMING FLOW CHART FOR QUICK PROGRAMMING 

YES 

Vee = 6V±0.2SV 
Vpp = 21V±0.SV 

Tpw =lm. ± SOIt. 
(. = Xm. ±S%I 

G: START ADDRESS 
N : STOP ADDRESS 

MAXIMUM (40m. + ai/BYTE 
MINIMUM (2m. + ai/BYTE 
(FOR EXAMPLE I 
64K BIT EPROM 
MAXIMUM 320.oc. + /l 

1---------' MINIMUM 16.ec. + /l 

FAIL 
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28-LEAD CERAMIC (CERDIP WITH 'tRANSPARENT LID) DUAL IN-LINE PACKAGE 

-1 .100(2.541MAX 

(CASE No.: DfP·zacoCOll 

.D13(O.33J 
.023(0.58) 

32-PAD ·CERAMIC (METAL SEAL) LEADLESS CHIP CARRIER' 
(CASE No.; LCC.32C.~1) . ., 

-Shape of PI"":" index': Subject to chang,' ~ithout notic. 

Dimensions In 
inchn."d(mlillmet .... 1 

Dlm'nslonsln 
Inch~('!lllllmete"'l 

Circuit diagrams utilizing 
Fujitsu products are includ
ed as a means of illustrating 
typical semiconductor appli
cations; consequllntly, com
piete information sufficient 
for construction purposes is 
not necessarily given_ The 
information has been care
fully checked and is be
lieved to be entirely reliable. 
However, no responsibility 
is assumed for inaccuracies. 
Furthermore, such informa
tion does not convey to the 
purchaser of the semicon
ductor devices described 
herein any license under the 
patent rights of FujitSu 
Limited or others. Fujitsu 
Limited reserves the right to 
change device specifications. 



CMOS 131072 BIT UV ERASABLE AND ELECTRICALLY 
PROGRAMMABLE READ ONLY MEMORY 

The Fujitsu MBM 27C128 is a high speed 131,072 bit static complementary 
MOS erasable and electrically reprogrammable read only memory (EPROM). 
It is especially well suited for application where rapid turn·around and/or bit 
pattern experimentation, and low·power consumption are important. 

A 28-pin dual·in line package with a transparent lid and 32-Pad Leadless Chip 
Carrier (LCC) are used to paokage the MBM 27C128. The transparent lid allows 
the user to expose the device to ultraviolet light in order to erase the memory 
bit pattern previously programmed. At the completion of erasure, a new pat· 
tern can then be written into the memory. 

The MBM 27C128 is fabricated using CMOS double polysilicon gate tech· 
nology with single transistor stacked gate cells. It is organized as 16,384 
words by 8 bits for use in microprocessor applications. Single +5V operation 
greatly facilitates its use in systems. 

• CMOS power consumption 
Standby: 100j.tA max. 
Active 30mA max. 

• 16,384 word$ x 8 bits orga· 
nization, fully decoded 

• Single location programming 

• Programmable utilizing 
the Quick Pro™ Algorithm 

.• Programs with one 50ms or 
1ms pulses 

• No clocks requi red (fully 
static operation) 

• TIL compatible inputS/outputs 

• Fast access ti me : . . 
170ns max. (MBM 27C128-17) 
200ns max. (MBM 27C128-20) 
250ns max. (MBM27C128-25) 

• Three-state output with 
OR·tie capability 

• Output Enable (OE) pin for 
simplified memory expansion 

• Single +5V supply, ± 10% 
tolerance 

• Standa.rd 28-pin Ceramic 
DIP; (Suffix: ·Z) 

• Standard 32-pad Ceramic 
LCC; (Suffix: ·TV) 

ABSOLUTE MAXIMUM RATINGS (See NOTE) 

Rating Symbol Value Unit 

Temperature under Bias TalAs -25 to +85 ·C 

Storage Temperature TSTG -65 to +125 ·C 

All Inputs/Outputs Voltage 
VIN, VOUT 

-0.6 to 
V 

with Respect to GND Vcc+0.6 

Voltage on As with Respect to GND VA9 -0.6 to +13.5 V 

Vpp Voltage with Respect to GND Vpp -0.6 to +22 V 

Supply Voltage with Respect to GND Vce -0.6 to +7 V 

NOTE: Permanent device damage may occ~r if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 

··sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 

Quick Pro™ is a trademark of FUJITSU LIMITED. 

MBM 27C128-17 
MBM 27CI28-20 
MBM 27CI28-25 

February 1987 
Edition 2.0 

CERAMIC PACKAGE 
DIP-28C-C01 

CERAMIC PACKAGE 
LCC-32C-F01 

PIN ASSIGNMENT 

A" 

A, As 
A, As 
A. A" 

A, 
.,. .. 

A, ., .. 

This device contains circuitry to protect the 
inputs against damage due to high static volt· 
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltaga higher than maxi· 
mum rated voltages to this high impedance 
ci~c;uit. 
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Fig. 1 - MBM 270128 BLOCKDIAGRAIV! 

0, 

r 
OUTPUT ENABLE 8o" OUTPUT 

CHip ENABLE & 
-'-'- BUFFER 

PROGRAM LOGIC 

~ 
DATA INPUT 

Do 

BUFFER & 
PROGRAMMING : , CONTROl. 

0, 1 ... J ' i 

0, OS't 
Yo COLUMN 

COLUMN r. v GATING 
'" ,'-" : DECODER : 

Y63 " . 

~ 512 x 256 
Xo CELL MATRIX 

: ROW 
DECODER 

X255 

1 1 
Vee GND 

CAPACI,TANCE(TA ~25°C.f·1MHzl 
" Value 

Parameter 
Min 

Unit 
Typ , Max 

Symbol 

4 6 pF 

Olitput,Capacitance,(VOUT = OVI COUT .' S 12, pF 
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FUNCTIONS AND PIN CONNECTIONS 

I~ 
Address Input Data I/O (Pin No.) 
(2 tolD, 21, (11-13, CE OE 

Mode 23 to26) 15-19) (20) (22) 

Read AIN DOUT V IL VIL 

Output Disable AIN High·Z V IL 
V IH 

Don't Care 

Standby Don't Care High·Z V IH Don't Care 

Program AIN DIN VIL VIH 

Program Verify AIN DOUT V IL VIL 

Program Inhibit Don't Care High-Z V IH Don't Care 

PGM 
(27) 

V IH 

Don't Care 

VIL 

Don't Care 

V IL 

V IH 

Don't Care 

MBM 27C128-17 1111111111111111111111111111111111111111111111111111 

MBM 27C128-2O FUJITSU 
MBM 27C128-25 1IIIIIIIIIIIIIIIIIIIIIIIIIImlillmllllllllllllili 

Vee Vpp GND 
(28) (1) (14) 

Vee Vee GND 

Vee. Vee GND 

Vee Vee GND 

Vee Vpp GND 

Vee Vpp GND 

Vee Vpp GND 

RECOMMENDED OPERATING CONDITIONS (Referenced to GND) 

Value 
Parameter Symbol Unit 

Min Typ Max 

Vee Supply Voltage'l Vee 4.5 5.0 5_5 V 

V pp Supply Voltage Vpp Vee-0.6 Vee+ 0.6 V 

Input High Voltage Vm 2.0 Vee+ 0_3 V 

Input Low Voltage VIL -0_1 0_8 V 

Operating Temperature TA 0 70 °c 
Note: *1 Vee must be applied ei~her before or coincident with Vpp and removed either after or coincident with Vpp . 

DC CHARACTERISTICS (Recommended operating conditions unless otherwise noted) 

Value 
Parameter Symbol Unit 

Min Typ Max 

Input Load Current (V IN = 5.5V) IlL" 10 pA 

Output Leakage Current (VOUT = 5.5V) IILol 10 J.I.A 
Vpp Supply Current IpPl 1 100 J.I.A 

Vee Standby Current (CE = V IH ) 1581 1 mA 

Vee Standby Current 
1582 1 100 pA 

(CE = Vee±0.3V, lOUT = OmA) 

Vee Active Current (CE = VIL,loUT" OmA) leel 2 30 mA 

Vee Operation Current (f = 4MHz, lOUT = OmA) lee2 4 30 mA 

Output Low Voltage (lOL = 2.1mA) VOL 0.45 V 

Output High Voltage (lOH = -400jlA) VOH1 2.4 V 

Output High Voltage (lOH = -l00jlA) VOH2 Vee-0.7 V 
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Fi,.2 - AC TEST CONDITIONS (INCLUDING PROGRAMMING) 

Input Pulse Levels: 
Input Rise and Fall Times: 

Timing Measurement Reference Levels: 

Output Load: 

AC CHARACTERISTICS 

0.8Vto 22V 
S:20'ns 

1.0V and 2.0V for inputs 
0.8Vand 2.0V for outpust 
1 TTL gate and CL = l00pF ' 

(Recommended operating conditions unless oillerwise noted) 

MBM 27C128-17 MBM 27C128·20 MBM 27C128-25 
Parameter 

" 
Symbol 

Min Typ Max , Min Typ Max Min Typ 
,. 

Addr:ess Access Time*' t ACC 170 200 

CE" to Qutput Delay tCE 170 200 

Oi: to Output DlIlay" toE 70 70 

Address to Output Hold toH 0 0 0 

OutPl.lt Enable High to Output Float"2 . , .' 
tOF 0 60 0 ,60 0 

Notes: *1 Oi:may be delayed up to tACC -tOE after the falling edge of CE without impact on tA~C. 
'2 tOF is specified from OE or CE, wh ichever· occurs first. 

Output Float is defined as the point where data is no longer driven. 

ADDRESS ~:~= 

CEo V1H 
V1L-

DE' "V1H -
V1L -

OUTPUT" VOH-
VOL 

OPERATION TIMING DIAGRAM 

) ADDRESS 
VA,LID 

I tCE 

-. 

LtOE '. 

tAcc 

HIGH-Z . .////, VALlD .. OUTPllT 
,,'\:.'\:.~ 

K 

i 
~ 

i 

to.H 

~~ ~ HIGH-Z 

f-/." 

Max 

250 

250 

100 

60 

Unit 

ns 

ns 

ns 

ns 

ns 



PROGRAMMING/ERASING ··INFORMATION 

PROGRAMMING 

MBM 27C128-17 
MBM 27C128-20 
MBM 27C128-25 

mmlmllilimilmmm~m~m~mmmil 
FUJITSU 

Illmlmllllllllllllllllllllllmlmlllllllllllll 

Upon delivery from Fujitsu, or after MBM 27C12B has all 131,072 bits in into the MBM 27C12B through the 
each erasure (see Erasure section), the the "1 ", or high, state. "O's" are loaded procedure of programming. 

Standard Programming 

The programming mode is entered when 
+21 V is applied to the V pp pin and CE 
and PGM are both at V1L • During pro
gramming, CE is kept at V1L . A O.lj.1F 
capacitor between Vpp and GND is 
needed to prevent excessive voltage 
transients, which could damage the 
device. The address to be programmed is 
applied to the proper address pins. B bit 

Ouick Programming 

In addition to the standard 50 msec 
pulse width programming procedure, 
the MBM 27C128 can be programmed 
with a fast programming algorithm 
designed by Fujitsu called Qu ick Pro TM • 

The algorithm utilizes a sequence of a 
1 ms pulse to program each location. 
The programming mode is entered when 
+21 V and +6V are applied to the V pp 
pin and Vee pin respectively, and PGM 
and OE are V1H • During programming, 
CE is kept at V1L • A O.lj.1F capacitor 
betweenVpp and GND is needed to 
prevent excessive voltage transients 
which could damage the device. The 
address to be programmed is applied 
to the proper address pins. The 8 bit 
patgterns are placed on the respective 
data output pins. The voltage levels 
should be standard TIL levels. When 
both the address and data are stable. 
a sequence of a 1 msec, TTL low-level 
pulse is applied to the PGM pin and 

ERASURE 
In order to clear all locations of their 
programmed contents, it is necessary to 
expose the MBM 27C128 to, an ultra
violet I ight source. A dosage of 15 W
seconds/cm 2 is required to completely 
erase an M BM 27C 128. This dosage can 

patterns are placed on the respective 
data output pins. The voltage levels 
should be standard TTL levels. When 
both the address and data are stable, a 
50 msec, TIL low-level pulse is applied 
to the PGM input to accomplish the 
programming. the procedure can be 
done manually, address by address, 

after that additional pulse is applied 
to the PGM pin to accomplish the pro
gramming. 

Procedure of Quick Pro ™ (Refer to the 
attached flow chart.) 

1) Input the start address (Address=G) 
2) Set the Vcc=6Vand Vpp=21V 
3) Input data. 
4) Compare the input data with FF. 

If data are FF, go to the step 11). 
If not, proceed the next step. 

5) Clear the counter (X<-O). 
6) Apply ONE programming pulse to 

PGiiii pin (tpw = lms Typ.). 
7) Inclement the counter (X<-X+l). 
8) Compare the counter value with 20. 

If X=20, go to the step 10). If 
X<20, proceed the next step. 

9) Verify the data. If the programmed 
data are the same as the input data, 
proceed the next step. If not, go 
back to the step 6). 

be obtained by exposure to an ultra
violet lamp (wavelength of 2537 Ang
stroms (A» with intensity of 12000j.lW/ 
cm2 for 15 to 21 minutes. The 
MBM 27C128 should be about one inch 
from the source and all filters should be 

Quick Pro™ is a trademark of FUJITSU LIMITED. 

randomly, or automatically via the pro
per circuitry. All that is required is that 
one 50 msec program pulse be applied 
at each address to be programmed. It is 
necessary that this program pulse width 
not exceed 55 msec. Therefore, apply
ing a DC level to the PGM input is pro
hibited when programming. 

10) Apply the additional programming 
pulse to the PGM pin (lms x X or 
Xmsx 1). 

11) Compare the address with the end 
address. If the programmed address 
is the end address, proceed the next 
step. If not, go back to the step 3) 
for next address (G<-G+l). 

12) Verify the data. If the programmed 
data are not the same as the input 
data, the part is failed. If the pro
grammed data the same as the input 
data, programming is at an end. 

All that is required is that initial 1 msee 
program pulse and additional program 
pulse (21 msec Max.) be applied at each 
address to be programmed. It is neces
sary that one program pulse width does 
not exceed 21 msec. Therefore, apply
ing a DC level to the PGM input is pro
hibited when programming. 

removed from the UV light source prior 
to erasure. 
It is important to note that the 
MBM 27C128 and similar devices, will 

erase with light sources having wave
lengths shorter than 4000A. Although 
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PROGRAMMING/ERASING INFORMATION (continued) 

erasure time will be.muqti· longer than MBM 27C12B, and exposure to the light environment, the package windows 
with an UV source. at 25:37A, neverthe- 'device should be prevented to realize should be covered by'an'opaque label or 
less the exposure to fluorescent light maximum system reliability. If used in substance. 
and sunlight will eventually erase the 

ELECTRONIC SIGNATURE' 

The MBM 27C12Bbas'an electronic sig
nature mode which can be intended for 
use by. programming equipment for·the 
purpose of automatically match ing the 
device to be programmed with its cor-

responding programming algorithm, 
The . electronic signature is activated 
when +12V is applied to the address line 
Ag (pin 24\ of the MBM 27C128. Two 
identifier byt,es are readed out fromthe 

Ao a, O2 0 3 0 4 0 5 06 

V,L 0 0 1 .' 0 0 0 
., , 

V,H t 0 0 0 0 1 

Note: Ag'= 12V±0.5V 
A, thruAe = Ato thru A'3'" CE = OE = V,L • 

PROGRAMMING WAVEFORM 

ADORES:;;,. 
v,H-
Vi(i... 

------' " 

~ ADDRESS N 

lAS 

v,'HiVoH-
DATA 

V'LiVoL-

HIGH·Z 
DATA IN STABLE. 

outputs by toggl ing address Une Ao' 
(pin 10) from V,L to V,H . The acjdress 
lines from A, through A'3must. be 
hold at V,L . during the. electronic sig
nature mode. See the table below. 

0 7 OB Definition 

O. 0 Mf!,ufacture 

'0 1 ,DeviCe, 

K= 
,tAH 

I 
DATA OUT 
. VALID 

lOS IOH ~ ~. 

Vpp 
Vpp-

, Vee ~ 
.. ~ , . 

" 

IVS 

CE 
V ,H -
VIL -
~ 

teES 

PGM VIH-

V 1L -
~ J 
l IpW .j .Ities 

: I 
OE VIH 

Y~L - 1 I ". 
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1. Standard Programming 

DC CHARACTERISTICS 

(T A = 25±5°C, V~~ = 5V±5%, V~~ = 21±0.5V) 

Parameter 

Input Leakage Current 
(V IN = 5.25V/0.45V) 

Vpp Supply Current During Programming 
Pulse (CE = PGM = V IL ) 

Vee Supply Current 

Input Low Level 

Input High Level 

Output Low Voltage During Verify 
(lOL = 2.1mA) 

Output High Voltage During Verify 
(lOH = -400jl.A) 

Symbol 

ILl 

IpP2 

lee3 

VIL 

V IH 

VOL 

VOH 

Min 

-0.1 

2.0 

2.4 

MBM 27C128-17 
MBM 27C128-2O 
MBM 27C128-25 

Value 

Typ Max 

10 

40 

30 

0.8 

Vee+0.3 

0.45 

Note: * 1 Vee must be applied either coincidently or before Vpp and removed either coincidently or aft1!r Vpp . 

1111111111111111111111111111111111111111111111111111 

FUJITSU 

1111111111111111111111111111111111111111111111111111 

Unit 

jl.A 

rnA 

rnA 

V 

V 

V 

V 

*2 Vpp iTlust not be greater than 22 volts including overshoot. Permanent device damage may occur if the device is 
taken out or pufinto socket remaining Vpp = 21 volts. Also, during CE=PGM = VIL , Vpp must not be switched 
from 5 to 21 volts or vise·versa. 

AC CHARACTERISTICS 

(TA = 25±5°C, Vee = 5V±5%, Vpp = 21±0.5V) 

Value 
Parameter Symbol Unit 

Min Typ Max 

Address Setup Ti me tAs 2 jI.S 

Chip Enable Setup Time teES 2 jI.S 

Output Enable Setup Time tOES 2 jI.S 

Data Setup Time tos 2 /-IS 

Vpp Setup Time tvs 2 jI.S 

Address Hold Time tAH 0 I.lS 

Data Hold Time tOH 2 I.lS 

Output Enable to Output Float Delay tOF 0 130 ns 

Data Valid from Output Enable tOE 150 ns 

PGM Pulse Width tpw 25 50 55 ms 
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PROGRAMMING/ERASING INFORMATION (continued) 

2. Quick Programming 

DC CHARACTERISTICS 

(T A ~ 25±5°C. V ~b ~ 6V±0.25V, V;~ = 21V±0.5V) 

Parameter 

Input Leakage Current 
(V IN ~ 6.25V/0.45V) 

Vpp Supply Current During Programming 
Pulse (CE ~ PGM ~ Vld 

Vee Su pply Cu rrent 

I nput Low Level 

Input High Level 

Output Low Voltage During Verify 
(loL~2.1mA) 

Output High Voltage During Verify 
(lOH ~ -400JJ.A) 

Symbol 

III 

Ipp2 

lee3 

V IL 

V IH 

VOL 

VOH 

Value 

Min Typ Max 

10 

40 

30 

-0.1 0.8 

2.0 Vee+0.3 

0.45 

2.4 

Note: * 1 Vee must be applied either coincidently or before V pp and removed either concidently or after Vpp . 

Unit 

JJ.A 

mA 

mA 

V 

V 

V 

V 

* 2 Vpp must not be greater than 22 volts including overshoot. Permanent device damage may occur the device is 
taken out or put into.socket remaining V pp = 21 volts. Also, during CE = PGM = V IL, V pp must not be switched 
from 6 to 21 volts or vise-versa. 

AC CHARACTERISTICS 

(T A = 25±5°C, Vee = 6V±0.25V, Vpp = 21V±0.5V) 

Value 
Parameter Symbol Unit 

Min Typ Max 

Address Setup Time tAS 2 JJ.S 

Chip Enable Setup Time teEs 2 JJ.s 

Output Enable Setup Time tOES 2 JJ.S 

Data Setup Time tos 2 JJ.S 

Vpp Setup Time tvs 2 JJ.S 

Address Hold Time tAH 0 JJ.s 

Data Hold Time tOH 2 JJ.S 

Output Enable to Output Float Delay tOF 0 130 ns 

Data Valid from Output Enable tOE 150 ns 

PGM Pulse Width tpw 0.95 1 1.05 ms 
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Vee - 6V±O.25V 
Vpp - 21V±O.5V 

TpW -lmu50"" 
(. = Xms±5%1 

G: START ADDRESS 
N: STOP ADDRESS 
X: COUNTER VALUE 
MAXIMUM 42ms/BYTE 
MINIMUM 1.9ms/BYTE 

PROGRAMMING FLOW CHART FOR Quick ProTM 

Quick Pro™ is a trademark of FUJITSU LIMITED. 

MBM 27C128-17 1IIIIIIImlm~l~mIIWiml.111I 
MBM 27C128-20 FUJrrsU 
MIM 27C128-25 lil~~llllillllllmilm~~11I 

NG 
FAIL 
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PACKAGE DIMENSIONS 
Standard 28·pin Ceramic DIP(Suffix: ·Z) 

:lS·LEAD CERAMIC (CERDIP WITH TRANSPARENT LID) DUAL IN·LINE PACKAGE 
(CASE No.: DIP-2SC·COll 

R .02510.64) 
REF rn 

J 
I'-t:::Cr-t::Cr-.::::C:r-c:c::r-t:L:I:::r-cC:::Mc::r.,. C::r-CL:lr-C6~L:I::r-t:L:I:::r-CL:l::::r-1C::::r"11 

1 450+.050 /36 83+1.27 ) 
. -.015' • :-0.38 

-j. -.10012.54)MAX 

, : 

q D D r lIfD>" D }-I ~ ~ 

. 100±.010 --- .052±.010_ . .03210.81) : 
12.54±0.25) l·l.32±0.25) . TYP 

1.300133.\12) REF 
.0IB~:gg; 

<!J1987 FUJITSU 'LIMITED D28007S·3C 

9-24 

H 

---, 
1 ~23015.84)MAX 

~.134±.014 c.....f-l13.40±0.36) 

032+.018, 
-.012 

10 .81~g:~~) 

I---

.600115.24)TYP 

Dimensions in 
inches and (millimeters) 



PACKAGE DIMENSIONS 
Standard 32-pad Ceramic LCC (Suffix: -TV) 

MBM 27C128 .. 17 
MBM 27C128 .. 20 
MBM 27C128-25 

~mm~m~lllmmllmllm~~mmoolm 
FUJITSU 
Ilmmmimmmmlmmm~~mmm~m 

32-PAD CERAMIC (FRIT SEAL) LEADLESS CHIP CARRIER 
(CASE No.: LCC-32C-F01) 

n 
.550~:~~~ 

(13.97~:~:) 

C.040(1.02)TVP 
(3PLCS) 

.045(1.14)TVP 

.070(1.78)TVP 

.130(3.30)MAX 

.360(9.14)TVP 

C.015(0.38) TVP 

.460(11.68) 
TVP 

'Shape of PIN NO.1 INOEX: Subject to change without notice. 

© 1987 FUJITSU LIMITED C32017S·2C 
Dimension in inches 
and (millimeters) 

Circuit diagrams utilizing Fujitsu products are included as a 
means of illustrating typical semiconductor applications; con
sequently, complete information sufficient for construction pur
poses is not necessarily given. The information has been carefully 
checked and is believed to be entirely reliable. However, no 
responsibility is assumed for inaccuracies. Furthermore, such in
formation does not convey to the purchaser of the semiconductor 
devices described herein any license under the patent rights of 
Fujitsu Limited or others. Fujitsu Limited reserves the right to 
change device specifications. 
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CMOS 262144 BIT UV ERASABLE AND ELECTRICALLY 
PROGRAMMABLE READ ONLY MEMORY 

The Fujitsu MBM 27C256A is a high speed 262,144 bits complementary MOS 
erasable. and electrically reprogrammable read only memory (EPROM). It is 
especially well suited for application where rapid turn·around and/or bit 
pattern experimentation, and low·power consumption are important. 

A 2B·pin dual·in line package with a transparent lid and 32·pad Leadless Chip 
Carrier (LCC) are used to package the MBM 27C256A. The transparent lid 
allows the user to expose the device to ultra·violet light in order to erase the 
memory bit pattern previously. programmed. At the completion of erasure, 
a new pattern can then be written into the memory. 

The MBM 27C256A is fabricated using CMOS double polYsilicon gate tech· 
nology with single transistor stacked gate cells. It is organized as 32,768 words 
by B bits for use in microprocessor applications. Single +5V operation greatly 
facilitates its use in sYstems. 

• CMOS power consumption 
Standby: 550}J.W max. 
Active: 41 mW/MHz 

• 32,768 words x B bits organiza· 
tion, fully decoded 

• Single location programming 
• Programmable utilizing the Quick 

Pro TM algorithm 
• Programming voltage: 12.5V 
• No clocks required (fully static 

operation) 

• Three·state output with OR·tie 
capability 

• Fast access time: 
150 ns max. (MBM27C256A-15) 
170 ns max. (MBM27C256A-17) 
200 ns max. (MBM27C256A-20) 
250 ns max. (MBM27C256A-25) 

• TTL compatible inputs/outputs 
• Single +5V supply, ±10% toler

ance 
• Standard 2B·pin ceramic 

DIP: Suffix-Z 
• Standard 32-pad ceramic 

LCC: Suffix-TV 

ABSOLUTE MAXIMUM RATINGS (see NOTE) 

Rating Symbol Value Unit 

Temperature under Bias TB1AS -25 to +85 °c 
Storage Temperature TSTG -65 to +125 °c 
All Inputs/Outputs Voltage 

VIN,VOUT -0.6to Vee+O.5 V with respect to GND 

Voltage on Ag with respect to GND VA9 -0.6 to +13.5 V 

Vpp Voltage with respect to GND Vpp -0.6 to +14 V 

Supply Voltage with respect to GND Vee -0.6 to +7 V 

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 

MBM27C256A-15 
MBM27C256A-17 
MBM27C256A-20 
MBM27C256A-25 

September 1987 
Edition 2.0 

CERAMIC PACKAGE 
DIP-28C-C01 

CERAMIC PACKAGE 
LCC-32C-F01 

PIN ASSIGNMENT 

This device contains circuitry to protect the 
inputs against damage due to high static volt
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi
mum rated voltages to this high impedance 
circuit. 
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Fig. 1 - MBM 27C256ABLOC((OIAGRAM 

0, 

OUTPUT ENABLE & 
CHIP ENABLE & " 

PROGRAM LOGIC I--

i 
DATA INPUT 

Do 

BUFFER 8< 
PROGRAMMING 

AO 

CONTROL 0 7 1 ... j 
0, Os ~ 

Yo 

COLUMN . /' : DECODER 

YS3 

~ 
Xo . ROW 

: DECODER 
. 

X511 

t 
Vpp Vee 

, . 

CAPACITANCE ITA = 2SoC, f - 1 MHzl 

Parameter Symbol Min .. ' 

I~put Capacitance IV IN = 0 VI CIN 
.. ". 

. Output Capacitance'(VOUT = 0 VI CO'UT 

9·28 
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OUTPUl 
BUFFER 

, 

. 
COLUMN 
GATING , 

512 x 512 
CELL MATRIX 

GND 

Typ Max Unit 

4 6 .:'.' pF 
.. 

,8 ." 12 pF 
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FUNCTIONS AND PIN CONNECTIONS 

~ 
Address Input Data I/O CE (Pin No.! Ag 
(2-10,21, (24) (11-13, (20) 

Mode 23,25-27) 15-19) 

Read AIN AIN DOUT VIL 

Output Disable AIN AIN High-Z VIL 

Standby Don't Care Don't Care High-Z V IH 

Program AIN AIN DIN VIL 

Program Verify AIN AIN DOUT Don't Care 

Program Inhibit Don't Care Don't Care High-Z V IH 

Electronic Signature AIN +12 V Code VIL 

RECOMMENDED OPERATING CONDITIONS 
(Referenced to GND) 

Parameter Symbol Min 

Vee Supply Voltage* Vee 4.5 

Vpp SupjJly Voltage Vpp Vee-0.6 

. Input High Voltage V;H 2.0 

Input Low Voltage VIL -0.1 

Operating Temperature TA 0 

MBM27C256A.15 1111111111111111111111111111111111111111111111111 

MBM27C256A.17 FUJITSU 
MBM27C256A.20 
MBM27C256A.25 1111111111111111111111111111111111111111111111111 

DE Vee Vpp GND 
(22) (28) (1) (14) 

V IL +5 V +5V GND 

VIH +5V +5 V GND 

Don't Care +5 V +5 V GND 

VIH +6V +12_5V GND 

V IL +6V +12.5 V GND 

V IH +6V +12.5 V GND 

V IL +5V +5V GND 

Typ Max Unit 

5.0 5.5 V 

Vee Vee+0.6 V 

Vee+0.3 V 

0.8 V 

70 °c 
Note: *Vee must be applied either before or coincident with Vpp and removed either after or coincident with Vpp . 

DC CHARACTERISTICS 
(Recommended operating conditions unless otherwise noted) 

Parameter Symbol Min Typ Max Unit 

Input Load Current (V IN = 5.5 V) ILl 10 IJ-A 

Output Leakage Current (VOUT = 5.5 V) I Lo 10 IJ-A 

Vpp Supply Current (Vpp = Vee ± 0.6 V) Ipp, 1 100 IJ-A 

Vee Standby Current (CE = V IH) ISB' 1 mA 

Vc9f Standby Current 
( = Vee ± 0.3 V,I OUT = 0 mAl ISB2 1 100 IJ-A 

Vee Active Current (cr=Vld lee, 2 30 mA 

Vee Operation Current (f = 4 MHz, lOUT = 0 mAl lee2 5 30 mA 

Output Low Voltage (loL = 2.1 mAl VOL 0.45 V 

Output High Voltage (lOH = ':'400 IJ-A) VOH' 2.4 V 

Output High Voltage (lOH = -100 IJ-A) VOH2 Vee-0.7 V 
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Fig. 2 - AC TEST CONDITIONS (lNCLUDJNG PROGRAMMING) 

Input Pulse Le\(els: 
, Input Rise and Fall Times: 

Timing'Measurement Reference Levels: 

:, Output ,Load: 

, ' 

AC CHARACTERISTICS 

0.45 V to 2.4 V 
S::20 ns 
1.0 V and 2.0 V for inputs 
0.8 V and 2.0 V for OUtPuts 
1 TTL gate and CL = 100 pF 

(Recommended operating conditions unless otherwise noted) 

" 
MBM 27C256A-15 MBM 27C256A-17 MBM 27C256A-20 

Parameter ." Symbol 
Min M~x ", 'Min' Max Min .1'; Ma,. 

Addr ... Access Time'l 
lACC' 160 170 200. 

(CE=OE-Vld 

CE to Output Delay 
((iE-VILI', I teE 160 170 200 

Q! to Output Delay'l 
tOE 60. 70 75 

(CE=VIL:l 

Address:to Output Hold tOH 0 0' 0 

Output Enable High to 
Output Float'2 t~F 0 60 0 60 0 60 

Notes: ·1 OE may bit delayil!:\,up,to tACt: - tOE after ,the follillS edge,of CE without impact on tACC" 
·2 tOF is specified from OE or CE. whichever occurs first. 

Output Floating I. defined as the pOint where deta is no longer driven. 

OPERATION TIMING DIAGRAM 

ADDRESS' VIH- ADDRESS 
VIL- ______ "" r _____ ....;,V;.;A.:;.L;,;;ID~ _____ ...Jf 

MBM 27C256A-25 

Min' ,,: Max 

260 

250 .. 

lOO 

0 

0 60 

.H1!3H-Z OUTPUT'VOH-_______ H_IG~H_-.:;.Z ____ _i~~f 
. . . VALID OUTPUT 

VOL:'", 'I.lIoo~P--~-~-~"""","''' 
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Units 

iIt. 

ns 

ns 

ns 
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PROGRAMMING /ERASING INFORMATION 

PROGRAMMING 

Upon delivery from Fujitsu, or after 
each erasure (see Erasure section), the 
MBM 27C256A has all 262,144 bits in 
the "1", or high state. "O's" are loaded 
into the MBM 27C256A through the 
procedure of programming. 

The MBM 27C256A is programmed 
with a fast programming algorithm 
designed by Fujitsu called Quick Pro ™ . 
The programming mode is entered when 
+12.5V and +6V are applied to Vpp and 
Vee respectively, and CE and OE are 
V IH. A 0.1j.1F capacitor between V pp 
and GND is needed to prevent excessive 
voltage transients which could damage 
the device. The address to be pro· 
grammed is applied to the proper 
address pins. The 8 bit data pattern to 
be written is placed on the respective 
data output pins. The voltage levels 
should be standard TTL levels. When 
both the address and data are stable, 
a 1 ms programming pulse is applied to 

ERASURE 

In order to clear all locations of their 
programmed contents, it is necessary to 
expose the MBM 27C256A to an ultra· 
violet light. source. A dosage of 15 W· 
seconds/cm2 is required to completely 
erase an MBM 27C256A. This dosage 
can be obtained by exposure to an 
ultraviolet lamp (wavelength of 2537 
Angstroms (All with intensity of 
12000j.lW/cm2 for 15 to 21 minutes. 

ELECTRONIC SIGNATURE 

The MBM 27C256A has electronip sig
nature mode which is intended for use 
by programming equipment for the 
purpose of automatically matching the 
device to be programmed with its cor· 

Ao 0, O2 

V1L 0 0 

V1H 0 1 

Note: Ag = 12V±0.5V 

CE and after that one additional pulse 
which is 3 times as wide as previous 
pulse is applied to CE to accomplish 
the programming. 

Procedure of Quick Pro ™ (Refer to the 
attached flowchart.) 

1) Set the start address (=G) at the 
address pins. 

2) Set Vee = 6V, Vpp = 12.5V and CE 
=V1H · 

3) Clear the programming pulse coun· 
ter (X +- 0). 

4) Input data to respective pins. 
5) Apply ONE programming pulse 

(tpw = 1 ms TypJ to CEo 
6) Increment the counter (X +- X+1). 
7) Compare the number (=X) of 

applied programming pulse with 25 
and then verify the programmed 
data. If programmed data is veri· 
fied, go to the next step. regardless 
of X value. If X = 25 and pro· 
grammed data is not verified, the 

The MBM 27C256A should be about 
one inch from the source and all filters 
should be removed from the UV light 
source prior to erasure. 

It is important to note that the 
MBM 27C256A and similar devices, will 
erase with light sources having wave· 
lengths shorter than 4000A. Although 
erasure time will be much longer than· 

responding programming algorithm. 

The electronic signature is activated 
when +12V is applied to address line Ag 
(pin 24) of the MBM 27C256A. Two 
identifier bytes are readed out from the 

03 0 4 Os 0 6 

1 0 0 0 

0 0 x 1 

A, thru As = A,o thru A'3 = CE = OE = V1L . 
A'4 = Either V IL or V IH 

Ouick Pro™ is a trademark of FUJITSU LIMITED 

MBM27C256A-15 
MBM27C256A-17 
MBM27C256A .. 20 
MBM27C256A-25 

1111111111111111111111111111111111111111111111111 

FWITSU 
1IIIImllllllllllllllllllllllllllllllllllllllili 

device fails. If X = 25 and pro
grammed data is not verified, go 
back to the step 5). 

8) Apply one additional· wide pro
gramming pulse to CE (3X ms). 

9) Compare the address with an end 
address (=N). If the programmed 
address is the end address, proceed 
to the next step. If not, increment 
the address (G +- G+1) and then go 
to the step 3) for the next address. 

10) Set Vee = Vpp = 5V. 
11) Verify the all programmed data. If 

the verification succeeds, the pro
gramming completes. If any pro
grammed data is not the same as 
original data, the device fails. 

A continuous TTL low level should 
not apply to CE input pin during the 
program mode (Vpp = 12.5V, Vee = 6V 
and OE = V1H ) because it is required 
that one programming pulse width does 
not exceed 78.75 ms at each address. 

with UV source at 2537 A, nevertheless 
the exposure to fluorescent light and 
sunlight will eventually erase the 
MBM 27C256A, and exposure to them 
should be prevented to realize· maxi
mum system reliability. If used in such 
an environment, the package windows 
should be covered by an opaque label or 
substance. 

outputs by toggling address line Ao 
(pin 10) from V1L to V1H . The address 
lines from A, to A'3 must be hold at 
VIL to keep the electronic signature 
mode. See the table below. 

0, Os Definition 

0 0 Manufacture 

1 0 Device 
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PROGRAMMING/ERASING INFORMATION (Confd) 

pROGRAMMING WAVEFORM 

Program Verify Additional Program. 

ADDRESS 

1>----<. . DATA IN STAalI;' 1>---

. Vpp-

Vee 
Vee + 1-

V IH-· ............. .....; .... 

VI~-:-

o Don't eara. 
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DC CHARACTERISTICS 

(T A = 25t5°C, Vee"' = 6VtO.25V, Vpp "2 = 12.5VtO.3V) 

Parameter Symbol 

Input Leakage Current (VIN = 6.25V/0.45V) IlL 

Vpp Supply Current (CE = VIL , OE = V'H) IpP2 

Vpp Supply Current (OE = V,d IpP3 

Vee Supply Current lee 

Input Low Level V'L 

Input High Level V'H 

Output Low Voltage During Verify (lOL = 2.1mA) VOL 

Output High Voltage During Verify (lOH = -400/J.A) VOH 

Min 

-0.1 

2.0 

2.4 

==~~~:~:~~ 111111111111111111111~~mllllll~mllllllmml 
MBM27C256A-20 FUJITSU 
MBM27C256A-25 1llllllllllllllmllllllllllmmll~llllmlmll 

Typ Max Unit 

10 /J.A 

50 mA 

5 mA 

30 mA 

0.8 V 

Vee+0.3 V 

0.45 V 

V 

Note: '1 Vee must be applied either coincidently or before Vpp and removed either concidently or after Vpp . 
*2 Vpp must not be greater than 14 volts including overshoot. Permanent device damage may occur if the device is 

taken out or put into socket remaining Vpp = 12.5 volts. Also, during CE·= V'L, OE = V'H, Vpp must not be 
switched from Vee to V pp volts or vice versa. 

AC CHARACTERISTICS 

(TA = 25t5°C, Vee = 6VtO.25V, Vpp "' 12.5VtO.3V 

Parameter Symbol Min Typ Max Unit 

Address Setup Time tAs 2 JJ.S 

Output Enable Setup Time tOES 2 JJ.S 

Chip Enable Setup Time teEs 2 JJ.S 

Data Setup Time tos 2 JJ.S 

Vpp Setup Time tvps 2 JJ.S 

Vee Setup Time tves 2 JJ.S 

Address Hold Time tAH 2 JJ.S 

Data Hold Time tOH 2 JJ.S 

Chip Enable Hold Time teEH 2 JJ.S 

Output Enblea to Output Valid tOE 120 ns 

Output Disable to Output Float Delay tOF 105 ns 

Programming Pulse Width tpw 0.95 1 1.05 ms 

Programming Pulse Number x 1 25 times 

Additional Programming Pulse Width tAPw 2.85 78.75 ms 
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PROGRAMMING /ERASING INFORMATION (Cont'd) 

Vee' 6V ± O.2SV 

vpp = 12.SV ± O.3V 

G: START ADDRESS 
N : STOP, ADDRESS 
X: COUNTER VALUE 

MAXIMUM, 105 m./BYTE 
'MINIMUM 3.B m./BYTE 

PROGRAMMING FLOW CHART FOR Quick Pro™ 

NG 

APPLY ADDITIONAL PROGRAMMING 
PU LSE (3X m.1 

Quick Pro™ is a trademark of FUJITSU LIMITED 
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PACKAGE DIMENSIONS 
Standard 28-pin Ceramic DIP (Suffix: .Z) 

M8M27C256A-15 
MBM27C256A-17 
MBM27C256A-20 
MBM27C256A-25 

mllmmmmIIM~mlll~11 
PWITSU 
mll~I~II~II~I~mmll~11 

28·LEAD CERAMIC (CERDIP WITH TRANSPARENT LID) DUAL IN·LINE PACKAGE 

R .025(0.641 
REF 

-j 

0 

.loo±.010 
(2.54±0.25) 

-.loo(2.54IMAX 

yHD>-H ~I 
U 

....,- .052±.010 _ 
(1.32±0.251 

(CASE No.: DIP-28C·C01) 

: 

H I-l I-l I-l 

.032(0.811 
TVP 

I-l 

~ n -.t230(5.84IMAX 

~.134±.014 --+-J. (3.40±0.361 

032+.018 
-.012 

1.300(33.021 R EF 
(0. 

.018~::~ 
81+0.46) 

-0.30 

f--

@FUJITSU LIMITED 1987 D28007S·3C 

.6oo(15.24ITVP 

Dimensions in 
inches and (millimeters) 
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PACKAGE DIMENSIONS 
Standard 32-pad Ceramic LCC (Suffix: -TV) 

32-PAD 'CERAMIC (FRIT SEAL) LEADLESS CHIP CARRIER 
(CASE No.: LCC·32C-F01) 

C.040(1.02ITVP 
(3PLCSI 

.045(1.14ITYP 

.070(1.78ITYP 

,13013.30IMAX 

'Shape of PIN NO.1 INDEX: Subject to change without notice. 

e FUJITSU LIMITED 1987 C32017S-2C 

.360(9.14ITYP 

C.015(O.381 TYP 

.045(1.14ITYP 

.07511.91ITVP 

Dimension in inches 
and (millimetersl 

The Information ,contalnad in this document does not convey any 

license under copyrights. patent rights, software rights or trademarks 
cl.lmed by Fujitsu. Circuit diagrams utilizing Fujitsu products are 

included as a maens of illustrating typical applications. Complete 

information sufficient for construction purposes is not necessarily 

given. The information contained in this document has been cerefully· 
checked and is believed to 'be reliable. However, Fujitsu .ssumes no 

responsibility for inaccuracies. Fujitsu reserves the right to change 

products or specifications without notice. 
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CMOS 262144 BIT UV ERASABLE AND ELECTRICALLY 
PROGRAMMABLE READ ONLY MEMORY 

The Fujitsu MBM 27C256H is a 262,144 bits high speed CMOS erasable and 
electrically reprogrammable read only memory (EPROM). It is especially well 
suited for ~pplication where rapid turn-around and/or bit pattern experi
mentation, and low-power consumption are important. 

A 28·pin dual·in line package with a transparent lid and 32-pad Leadless Chip 
Carrier (LCC) are used to package the MBM 27C256H. The transparent lid 
allows the user to expose the. device to ultra violet light in order to erase the 
memory bit pattern previously programmed. At the completion of erasure, 
a new pattern can then be written into the memory. . 

The MBM 27C256H is fabricated using CMOS double polysilicon gate tech·' 
nology with single transistor stacked gate cells. It is organized as 32,768 words 
by 8 bits for use in microprocessor applications. Single +5V operation greatly 
facilitates its use in systems. 

• CMOS power consumption 
Standby: 550 p.W max. 
Active: 330 mW max. 

• 32,768 words x .8 bits organiza
tion, fully decoded 

• Single location programming 
• Programmable utilizing the Quick 

Pro ™ algorithm 
• Programming voltage: 12.5V 
• No clocks required (fully static 

operation) 

• Fast access time: 
100 ns max. (MBM27C256H-l0) 
120 ns max. (MBM 27C256H-12) 

• TTL compatible inputs/outputs 
• Three-state output with OR-tie 

capability 
• Single +5V supply, ±10% toler· 

ance 
• Standard 28-pin ceramic 

DIP: Suffix-Z 
• Standard 32·pad ceramic 

LCC: Suffix-TV 

ABSOLUTE MAXIMUM RATINGS (see NOTE) 

Rating Symbol Value Unit 

Temperature under Bias TalAs -25 to +85 °c 
Storage Temperature TSTG -65 to +125 °c 
All Inputs/Outputs Voltage 

V1N , VQUT 
-0.6 to V with respect to GND +Vce + 0.6 

Voltage on As with respect to GND VAg -0.6 to +13.5 V 

V pp Voltage with respect to GND Vpp -0.6 to +13.5 V 

Supply Voltage with repsect to GND Vee -0.6 to +7 V 

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation shou'ld be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended' 
periods may affect device reliability. 

Quick Pro™ is a trademark of FUJITSU LIMITED 

MBM 27C256H-l0 
MBM 27C256H-12 

June 1986 
Edition 1.0 

CERAMIC PACKAGE 
DIP-28C-C01 

CERAMIC PACKAGE 
LCC-32C-F01 

PIN ASSIGNMENT 

v" 

A" 

or 
A" 
or 
00 

""L __ ~rO. 

This device contains circuitry to protect the 
inputs against damage due to high static ~olt· 
ages or electric fields. However. it is advised 
that normal precautions be taken to aVOid 
application of any voltage higher than maxi· 
mum rated voltages to this high impedance 
circuit. 
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Fig. 1 - MBM 27C256H BLOCK DIAGRAM' 

OUTPUT ENABLE & 

AO 

~5 
. 

. 

" , 

" ' 

',' 

, ' 

CHIP ENABLE & 
PROGRAM LOGIC 

~ 
DATA INPUT 
BUFFER & 

PROGRAMMING 
CONTROL 

1 '," 1 
0, Os 1 

CO,LUMN 
DECODER 

~ 
ROW 

DECODER 

Vpp 

CAPACITANCE ITA = 2SoC,f - 1 Mliz) 

" Parameter 
, 

" 
In!i'ut CapaCit~nce(VIW~O VL 

", 

9-31J 

I 

r--

Do 

'. · · 
07 

Yo 

· · · 
Y63 

,XO 

· · · 
Xs" 

Vee 

Symbol Min 

COUT' 

. . . 
OUTPU1, 
BUFFER 

" 

. . 
COLUMN 
GATING 

512,,512 
CELL MATRIX 

GND 

Typ Max Unit 

4 6, pF 

8 12 pF 



FUNCTIONS AND PIN CONNECTIONS 

~ 
Add ress Input Data liD ~ (Pin No.1 (2 -10,21, As (1f-13, 

Mode 23, -27) 
(24) 

15 -19) 
(20) 

Read AIN AIN DouT V IL 

Output Disable AIN AIN High·Z V IL 

Standby Don't Care Don't Care High·Z V IH 

Program AIN AIN DIN VIL 

Program Verify AIN AIN DOUT Don't eare 

Program Inhibit Don't eare Don't eare High·Z V IH 

Electronic Signature AIN +12 V Code VIL 

RECOMMENDED OPERATING CONDITIONS 
(Referenced to GND) 

Parameter Symbol Min 

Vee Supply Voltage" Vec 4.5 

Vpp Supply Voltage Vpp Vec-0.6 

Input High Voltage VIH 2.0 

Input Low Voltage VIL -0.1 

Operating Temperature TA 0 

~lm::mm:!llillmllmlll:mm:im~m:l; 
MBM 27C256H-l0 FUJITSU 
MBM 27C256H-12 II~mlmmlim.mmllllllml 

l)E Vee Vpp GND 
(22) (28) (1) (14) 

V IL +5V +5V GND 

VIH +5V +5V GND 

. Don't eare +5V +5V GND 

VIH +6V +12.5 V GND 

V IL +6V +12.5 V GND 

V IH +6V +12.5 V GND 

V IL +5V +5V GND 

Typ Max Unit 

5.0 5.5 V 

Vee Vce+0.6 • V 
Vec+0.3 V 

0:8 V 

70 °c 
Note: "Vec must be applied either before or coincident with Vpp and removed either after or coincident with Vpp • 

DC CHARACTERISTICS 
(Recommended operating conditions unless otherwise noted) 

Parameter Symbol Min Typ Max Unit 

Input Load Current (VIN = 5.5 V) ILl 10 /lA 

Output Leakage Current (VOUT = 5.5 V) ILO 10 /lA 

Vpp Supply Current (Vpp = Vee ± 0.6 V) Ipp 1 100 /lA 

Vee Standby Current (CE = VIH ) IS81 3 mA 

Vee Standby Current 
IS82 1 100 jJA (e[ = Vee ± 0.3 V, lOUT = 0 mAl 

Vee Active Current (CE=VIL ) lecI 30 mA 

Vee Operation Current (f = min., lOUT = 0 mAl lee2 60 mA 

Output Low Voltage (lOL = 2.1 mAl VOL 0.45 V 

Output High Voltage (lOH = -400 /lA) VOHI 2.4 V 

Output High Voltage (lOH = -100 /lA) VOH2 Vce-0.7 V 
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Ni!lml~llllllllmillml!ml", 
FU ........ U, MBM27C256H-l0 
M~mi~mmmW~m~~mlll~1 MIlA 27C256H~12 

Fig. 2 ~ AC TEST CONDITIONS -hNCLUDlIUO PROGRAMMING) 

Input Pulse Levels: 
Input Rise a!,d Fall Times:' 
Timing Measurement Reference Levels: 

Output Load: 

AC CHARACTERISTICS 

0.45 V to 2.4 V 
~5ns 
0.8 V and 2.0 V for i,np.ts , 
0.8 V and 2.0 V for ou:uts 
1 TTL gate and CL =1[0 pF 

CL '" 5;F (tOF) 

(Recommended operating conditions unless otherwise noted) 

MBM 27,C2~6H-l0 MBM 27C256H-12 
Parameter Symbol 

Min T\':l Max Min Typ 

Address Access Time" 
tAcC 100 

(CE =15E= V'L) 

CE to OutputDelay()E = V ,d teE 100 

OE to'Output Delay" (CE,'" V,d tOE 45 

Address to Output Hold , tOH 0 0 

Output Enable High to Output Float' 2 tOF 0 35 0 

. " ~ .. Notes. 1 OE may be delayed up to tACC - tOE after the failing edge o· ",E without Impact on tACC' 
"2 tOF is specified from OE or CEo whichever occurs first. 

9·40 

Transition is measured at the point of ±500 mV from steady Qte voltage. 

OPE,RATION TiMING DlASRAM 

AQDRESS V IH- ADORES: 
VIL-______ 1'-_____ V,;.:A~L;;;.'.;;;.C _____ ....Jf 

tOE--+ 
'tACC-

OUTPUT VOH-______ H,;.:'G;..H...;-Z~ ___ _++E+< VALID OUTPUT, 
VOL- ~~~ _____ ~~~ 

Max 

120 

120 

50 

35 

HIGH-Z 

Units 

ns 

ns 

ris 

ns' 

ns' 



PROGRAMMING /ERASING INFORMATION 

P~OGRAMMING 

Upon delivery from Fujitsu, or after 
each erasure (see Erasure section), the 
MBM 27C256H has all 262,144 bits in 
the "1", or high state. "O's" are loaded 
into the MBM 27C256H through the 
procedure cif programming. 

The MBM 27C256H is programmed 
With a fast programming algorithm 
designed by Fujitsu called Quick Pro TIIIJ. 
The programming mode is entered when 
+12.5V and +6V are applied to V.ee. and 
Vee respectively, and CE and OE are 
V IH' A 0.1pF capacitor between V pp 

and GND is needed to prevent excessive 
voltage transients which could damage 
the device. The address to be pro· 
grammed is applied to the proper 
address pins. The 8 bit data pattern to 
be written is placed on the respective 
data output pins. The voltage levels 
should be standard TTL levels. When 
both the address and data are stable, 
a 1ms programming pulse is applied to 

ERASURE 

In order to clear all locations of their 
programmed contents, it is necessary to 
expose the MBM 27C256H to an ultra· 
violet light source. A dosage of 15 W· 
seconds/crn' is required to completely 
erase an MBM 27C256H. This dosage 
can be obtained by exposure to an 
ultraviolet lamp (wavelength of 2537 
Angstroms (A» with intensity of 
12000pW/cm' for 15 to 21 minutes. 

ELECTRONIC SIGNATURE 

The MBM 27C256H has electronic sig
nature mode which is intended for use 
by programming equipment for the 
purpose of automatically matching the 
device to be programmed with its cor· 

CE and after that one additional pulse 
which is 3 times are wide as previous 
pulse is applied to CE to accomplish 
the programming. 

Procedure of Quick Pro ™ (Refer to the 
attached flowchart.) 

1) Set the,.start address (=G) at the 
address pins. 

2) Set Vee = 6V, Vpp = 12.5V and CE 
=V IH • 

3) Clear the programming pulse coun· 
ter (X +- 0). 

4) Input data to respective pins. 
5) Apply ONE programming pulse 

(tpw = 1ms Typ.) to CEo 
6) Increment the counter (X +- X+1). 
7) Compare the number (=X) of 

applied programming pulse with 25 
and then verify the programmed 
data. If programmed data is veri· 
fied, go to the next step regardless 
of X value. If X = 25 and pro· 
grammed data is not verified, the 

The M8M 27C256H should be about 
one inch from the source and all filters 
should be removed from the UV light 
source prior to erasure. 

It is important to note that the 
MBM 27C256H and similar devices, will 
erase with light sources having wave· 
lengths shorter than 4000A. Although 
erasure time will be much longer than 

responding programming algorithm. 

The electronic signature is activated 
when +12V is applied to address line As 
(pin 24) of the MBM 27C256H. Two 
identlfier bytes are readed out from the 

Ao 0, O2 0 3 0 4 0 5 0 6 0 7 

VIL 0 0 1 

VIH 0 1 0 

Nota: Ag = 12V ± O.5V 

A, thru A8· Al0thru A13· CE· OE· VIL.' 
A14· Either VIL or VIH 

0 

0 

1 ifU;r n I [ iJ&JJllllIlIli III 
Quick Pro™ is a trademark of FUJITSU LIMITED 

0 0 0 

0 1 1 

II __ 11iIlI1 

MBM 27C256H-l0 
MBM 27C256H-12 

mlllilillllllliIIIIIWilllir'!,:; .. ,Jiilii!llili 
FUJITSU 

OO~~mmllllm~lmll~l!::mlilmllll 

device fails. If X < 25 and pro· 
grammed data is not verified, go 
back to the step 5). 

8) Apply one additional wide pro
gramming pulse to CE (3X ms). 

g) Compare the address with an end 
address (=N). If the programmed 
address is the end address, proceed 
to the next step. If not, increment 
the address (G +- G+1) and then go 
to the step 3) for the next address. 

10) Set Vee = Vpp = 5V. 
11) Verify the all programmed data. If 

the verification succeeds, the pro
gramming completes. If any pro
grammed data is not the same as 
original data, the device fails. 

A continuous TTL low level should not 
apply to CE input pin during the pro
gram mode (Vpp = 12.5V, Vee = 6V. 
and OE = V IH) because it is required 
that one programming pulse width does 
not exceed 78.75 ms at each address. 

with UV source at 2537 A, nevertheless 
the exposure to fluorescent light and 
sunlight will eventually erase the 
MBM 27C256H, and exposure to them 
should be prevented to realize maxi
mum system reliability. If ~sed in such 
an environment, the package windows 
should be covered by an opaque label or 
substance. 

outputs by toggling address line Ao 
(pin 10) from VIL. to VIH . The address 
lines from A, to A,3 must be hold at 
V IL. to keep the electronic signature 
mode. See the table below. 

0 8 Definition 

0 Manufacture 

0 Device 

Ik 

iaa B!;t 
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rUJITSv: MBM 27C256H-l0 
_W_OO MIM27C256H-12 

PROGRAMMING /ERASING INFORMATION (Cont'd) 

.Vpp 

CE 

i5E 

I 
9-42 

Vpp

VCC -

VI~-
VI·L-

VIH-

VIL-

PROGRAMMING WAVEFORM 

Verify Aejditional Program 

DAtA INSTABLE 

. t:J .·oon't c... 



DC CHARACTERISTICS 

(TA = 25±5"C, Vee·' = 6VtO.25V, Vpp2 = 12.5VtO.3V) 

Parameter Symbol 

Input Leakage Current (VIN = 6.25V/0.45V) Illd 
Vpp Supply Current (CE· VIL, ~ = VIH) IpP2 

Vpp Supply Current (~= VILI IpP3 

Vee Supply Current lee3 

Input Low Level VIL 

Input High Level VIH 

Output Low Voltage During Verify (lOL = 2.1 mAl VOL 

Output High Voltage During Verify (lOH = -400pA) VOH 

MIn 

-0.1 

2.0 

2.4 

MBM 27C256H-l0 
MBM 27C256H-12 

Typ Max 

10 

60 

6 

60 

0.8 

Vee+O·3 

0.46 

Note: *1 Vee must be applied either coincidently or before Vpp and removed either concidently or after Vpp. 

W~llllmlm~mllllllm~!IImlilllmml!' 
FUJITSU 
.!m~~OOOOmOO~I~lIIilml 

Unit 

IJA 

mA 

mA 

mA 

V 

V 

V 

V 

*2 Vpp must not be greater than 13.5 volts including overshoOt. Permanent device damage may occur if the device is 
taken out or put into socket remaining Vpp S 12.6 volts. Also, during CE = VIL, OE = V IH , Vpp must riot be 
switched from Vee to V pp volts or vice versa. 

AC CHARACTERISTICS 

(TA = 25±5"C, Vee = 6VtO.25V, V pp = 12.5V±0.3V) 

Parameter Symbol Min Typ Max Unit 

Address Setup Time tAs 2 ps 

Output Enable Setup Time tOES 2 ps 

Chip Enable Setup Time teES 2 ps 

Data Setup Time tos 2 ps 

Vpp Setup Time tvps 2 ps 

Address Hold Time tAH 2 ps 

Data Hold Time tO'H 2 ps 

Chip Enable Hold Time teEH 2 ps 

Output Enable to Output Valid tOE 120 ns 

Output Disable to Output Float Delay tOF 105 ns 

Programming Pulse Width tpw 0.95 1 1.05 ms 

Programming Pulse Number x 1 25 times 

Additional Programming Pulse Width tAPw 2.85 .78.75 ms 
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Fl,1JITSU MB,M ,27C2.$6H-l0 

Imilmmllllillilllllllllillillilimmll!' MBM27C256H-12 

PROGRAMMING /ERASING INFORMATION (Cont'd) 

Vce - 6V .O.25V 

vpP. -12.5V ~O,3V 

G: START ADDRESS 
N: STOP AOI,?RESS 
X c, COUNTER VALUE 

MAXIMUM 10S'ms/BYTE 
MINIMUM 3.BmsiBYTE 

PROGRAMMING FLOW CHART. FOR Ouick PrqTM 

It 

.... Q~U.ic.k.p.ro~T.M~is.a .. tr.ad.e.m.ar.k.o.f.F.U.J.IT.S.U~L.IM .. IT.E.D.·~"~~~""""~"""~~"~"~Rm~~."'~ 
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Miililllllillmlllllllllllllllllllli:li:::iilil 
MBM 27C256H-10 FUJITSU 
MBM 27C256H-12 nmmm~m~~~mruimmoomilmil 

PACKAGE DIMENSIONS 
Standard 2811in Ceramic DIP (Suffix: .ZI 

28·LEAD CERAMIC (CERDIP WITH TRANSPARJ;NT LID) DUAL IN·LlNE PACKAGE 

R·.02510.84) 
REF 

(CASE No.: DIP·28C·C01) 

J4.48) rR 
.595115.111 

.600115.24) 
.600115.24)REF 

II""WCJ"'EU:::T'1::::r-.:u::r-cu:r. '1::,""::r-'4'C;'-13-':::;4r-5t::;=,r-UCT"1W~U~U=--':::r"I~ 
1.500138.10) 

.625Ir·ss) .. !IS;;;,==--+---'-

-j -.10012.54)MAX 

: : 

0 H 1-"1- HJ-'J-'J-'J-' rlHT 
.09012.29) .042IU16) .03210.81 ) 
. 11012.79) - .06211.58) - REF 

1.300133.02) REF 

el986 FUJITSU LIMITED D28007S·2C 

H 

---, 
3015.84)MAX 1-*.:2 

~.'2013.05) 
-f-1.,5013.811 

.02010 . 511 

.05011. 27) 

.01510.38) 

.02310.58) 
Dimensions in 
inches and (millimet.,s) 
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MBM 27C256H-10 
MBM27C256H-12 

PACKAGE DIMENSIONS 
Standard 32·pad Ceramic LCC (Suffix: ·TV) 

32·PAD CERAMIC (FRIT SEAt) LEADLESS CHIP CARRIER 
(CASE No.: LCC·32C·FO.1) 

.445(11.30) 

.460(11.68) 

© 1986 FUJITSU LIMITED C32017S'IC 

9-46 

R.OO8(0.20)TVP 
(32PLCS) 
.025(0.64)TVP 

L 
r 

C.040( 1.02)TVP Ll (3PLCS) 

.130(3.30)MAX 

.300(9.14)TVP 

.300(7.62)TVP 

C.015(0.38)TVP 

.460(11.68) 
TYP 

Dimension in inches 
and (millimeters) 

Circuit diagrams utilizing Fujitsu products are included as a 
means of illustrating typical semiconductor applications; con· 
sequently, complete information sufficient for construction pur· 
poses is not necessarily given. The information has been carefully 
checked and is believed to be entirely reliable. However, no 
responsibility is assumed for inaccuracies. Furthermore, such in· 
formation does not convey to the purchaser of the semiconductor 
devices described herein any license under the patent rights of 
Fujitsu Limited or others. Fujitsu Limited reserves the right to 
change device specifications. 



CMOS 524288 BIT UV ERASABLE AND ELECTRICALLY 
PROGRAMMABLE READ ONLY MEMORY 

The Fujitsu MBM 27C512 is a high speed 524,288 bit static CMOS erasable 
and electrically reprogrammable read only memory (EPROM). It is especially 
well suited for application where rapid turn·around and/or bit pattern experi' 
mentation, and low·power consumption are important. 

A 28'pin dual·in line package with a transparent lid and 32·Pad Leadless Chip 
Carrier (LCC) are used to package the MBM 27C512. The transparent lid allows 
the user to expose the device to ultraviolet light in order to erase the memory 
bit pattern previously programmed. At the completion of erasure, a new pat· 
tern can then be written into the memory. 

The MBM 27C512 is fabricated using CMOS double polysilicon gate tech· 
nology with single transistor stacked gate cells. It is organized as 65,536 
words by 8 bits for use in microprocessor applications. Single +5V operation 
greatly facilitates its use in systems. 

This specification is applied to "HW" version. 

• CMOS power consumption 
Standby: 550jlW/max. 
Active: 220mW/max. 

• 65,536 words x 8 bits organiza' 
tion, fully decoded 

• Single location programming 
• Programmable utilizing the Quick 

Pro™ Algorithm 
• No clocks required (fully static 

operation) 
• TTL compatible inputs/outputs 

• Fast access time: 
150ns max. (MBM27C512·15) 
170ns max. (MBM27C512·17) 

• Three·state output with OR·tie 
capability 

• Output Enable (OE) pin for sim· 
plified memory expansion 

• Single +5V supply, ±1 0% tolerance 
• Standard 28-pin Ceramic 

DIP: (Suffix: ·Z) 
• Standard 32·pad Ceramic 

LCC: (Suffix: ·TV) 

ABSOLUTE MAXIMUM RATINGS (See NOTE) 

Rating Symbol Value Unit 

Temperature under Bias TalAs -25 to +85 ·C 

Storage Temperature TSTG -65 to +125 ·C 

All Inputs/Outputs Voltage V,N , VOUT -0.6 to Vee+0.6 V with Respect to GND 

Voltage on A9 with Respect 
VA9 -0.6 to 13.5 V toGND 

Vpp Voltage with Respect to GND Vpp -0.6 to +14 V 

Supply Voltage with Respect 
Vee -0.6 to +7 V toGND 

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATI NGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 

Quick Pro ™ is a trademark of FUJITSU LIMITE') 

MBM27C512-15 
MBM27C512-17 

October 1987 
Edition 1.0 

CERAMIC PACKAGE 
DIP·28C-COl 

CERAMIC PACKAGE 
LCC32C·FOl 

PIN ASSIGNMENT 

This device contains circuitry to protect the 
inputs against damage due to high static> volt· 
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi~ 
mum rated voltages to this high impedance 
circuit. 
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FYJITSU MBM27C512-15 .. 

III~III~IIIIIIIIII~IIIII~~III~~III~I~IIII" M8M27C'1.2-17 

Fig. 1 - MBM 27C512 BLOCK DIAGRAM 

0, 

I , • 

OUTPUT ENABLE & OUTPUT 

CHIP ENABLE LOGIC - BUFFER' 

~ 
DATA INPUT DO 

BUFFER & 
PROGRAMMING 

>,-, 

CONTROL 
0 7 

1 . ·,·1 
0, os. 

.. Yo COLUMN 

J COLUMN V GATING 

: DECODER : 
Y63 

~ .' 512 ~ 1024 
XO: CELL MATRIX 

: ROW 
DECODER 

X1Q23 

1 t 
Vee GND 

CAPACITANCE (TA =25°C,f= 1MHz) 

Value 
Parameter Symbol 

Min Typ 

Input CaBacitance (V.~N ,;,' 0 V, except OElVpp ) C\N' - 4 

.. OElVppln~ut Capacitance (VtN = O'V) CtN2 .-'. -, 
:' " . " COUT ,8 Output Capacitance (VOUT = 0 V) .. -

9-48 

, . 

Unit 
Max 

6 pF 

20 pF 

12 ., , pF 
" 



FUNCTIONS AND PIN CONNECTIONS 

~ 
,. 

(Pin No.) Address Input Data I/O CE 
(1-10,21,23-27) (11-13,15-19) (20) 

Mode 

Read AIN DOUT VIL 

Output Disable AIN High-Z V IL 

Standby Don't Care High·Z V'IH 

Program AIN DIN V IL 

Program Verify AIN DOUT VIL 

Program Inhibit Don't Care High·Z V IH 

~~~~!OOI~!!lmm!!!~m!!mi 
MBM27C512.15 FUJITSU 
MBM27C51 2·17 ~~~~~~ml!~m!!II~II~IIIIIIIII~1I11 

OE/Vpp Vee GND 
(22) (28) (14) 

V IL 5V GND 

V IH 5V GND 

Don't Care 5V GND 

12.5V 6V GND 

VIL 6V ,GND 

12.5V 6V GND 

RECOMMENDED OPERATING CONDITIONS (Referenced toGND) 

Value 
Parameter Symbol 'Unit 

Min Typ Max 

Vee Supply Voltage Vee 4.5 5.0 5.5 V 

Input High Voltage VIH 2.0 Vee +0.3 V 

Input Low Voltage VIL -0.1 0.8 V 

Operating Temperature TA 0 70 ·C 

DC CHARACTERISTICS (Recommended operating conditions unless otherwise notedl 

Value 
Parameter Symbol Unit 

Min Typ Max 

Input Load Current (VIN = 5.5 VI IILII 10 p.A 

Output Leakage Current (VOUT = 5.5 VI IILol 10 p.A 

Vee Standby Current (CE = VIH I ISBI 1 mA 

Vee Standby Current 
ISB2 1 100 p.A 

(CE = Vee ±O.3 V, lOUT = 0 mAl 

Vee Active Current L 150 ns 40 
lecl 4 mA 

(CE = VIL ' lOUT = 0 mAl I 170 ns 30 

Vee Operation Current 
Icc2 10 40 mA 

(f = 4 MHz, lOUT = 0 mAl 

Output Low Voltage (lOL =2.1 mAl VOL 0.45 V 

Output High Voltage (lOH = -400 p.A) VOH1 2.4 V 

Output High Voltage (lOH = -100p.A) VOH2 Vcc -0.7 V 



Illm~~~~m~lllllllllllllmlllll!i 
PO,UJ.TaU; M8M27C512-15' 

1IIImmm~l~mlllllllllmllllllllmlll M8M27C512-17 

Fig.2 - AC TEST CONDITIONS (INCLUDING PROGRAMMING) 

Input Pulse Levels: 
Input Rise and Fall Times: 

Timing Measurement Reference Levels: 

Output Load: 

ACCHARACTERISTICS 

0.45V to 2.4V 
~2Qns 

O.BV and 2.0V for inputs 
O.BV and 2.0V for outputs 

, 1 TiL gate and C~ =100pF 

(Recommended operating conditions unless otherwise noted) , ", 

Symbol' . 
MBM 27C512·15, MBM 27C!)12;17 

Parameter. " 

..' ",Min Typ Max Min Typ 

AdareSs Access Time" tACC 150 

CE to Output Delay tCE 150 

OE to Output Delay" tOE 60 

Address to Output Hold ' tOH 0 0 

Output Enable High to-Output Float':! t oF , 0 60 0 

Notes: • r OE may be delayed up to tACC - tOE after the falling' edge of CE without impact on tACC' 
'2 tOF is specified from OE or CE, whichever occurs first. 

Output .FIoiI~;is defined as th!! po,intwhe(e ,data is no longer driven. 

OPERATIO!\! TIMING DIAGRAM 

" 

) ADDRESS K VALID 

. 

'l 
I teE 'tOF -=--

BE I(IH-
V,L:-

It OE ' V,H 
V,L - ., 

I tOE 
tACC tOH 

Max 

,170 

",170 

10 

60 

OUTPUT VOH- HIGH·Z ////:. VALID OUTPUT t" I'-. 
HIGH·Z, 

VOL '''''''' f/. " .,,> ' ,", . ," i 

9·50 

Unit 

ns 

ns 

ns 
J ns 

ns 



PROGRAMMING/ERASING INFORMATION 

MBM27C512-15 
MBM27C512-17 

Imllllllllll~m~~~llmlllm~II~lllml 
FUJITSU 

1IIIIIIImilllll~lmlmllm~lmIIWil 

rp::::::'::II} __ t~:::~~::::\;:':~::~:'i::::::::~::: '~'"~;':devi:~i:f~~:S. If X < 25 and pro-

I Upon delivery from Fujitsu, or after additional pulse which is 3 times a~ide grammed data is not verified, go 
I. each erasure (see Erasure section), the as previous pulse is applied to CE to back to the step 5). 
I MBM 27C5J2 has all 524,288 bits in accomplish the programming. 8) Apply one additional wide pro-

the "1", or high state. "O's" are loaded Procedure of Quick Pro™ (Refer to the gramming pulse to CE (3X ms). 
into the MBM 27C512 through the attached flowchart.) 9) Compare the address with an end 
procedure of programming. address (=N). If the programmed 

1) Set the start address (=G) at the address is the end address, proceed 
The M.BM 27C512 is programmed with address pins. to the next step. If not, increment 
a fast programming algorithm designed 2) Set Vce = 6V, Vpp = 12.5V and CE the address (G <- G+1) and then go 
by Fujitsu called Ouick Pro TM. The = V IH' to the step 3) for the next address. 
programming mode is entered when 3) Clear the programming pulse coun- 10) Set Vee = Vpp = 5V. 
+12.5V and +6V are applied to Vpp and ter (X <- 0). 11) Verify the all programmed data. If 
Vee respectively, and CE is V1H • A 4) Input data to respective pins. the verification succeeds, the pro-
0.1pF capacitor between Vpp and GND 5) Apply ONE programming pulse gramming completes. If any pro-
is needed to prevent excessive voltage (tpw = 1 ms TYp.) to CEo grammed data is not the same as 
transients which could damage the 6) Increment the counter (X <- X+1). original data, the device fails. 
device. The address to be programmed 7) Compare the number (=X) of 
is applied to the proper address pins. applied programming pulse with 25 A continuous TTL low level should 
The 8 bit data pattern to be written is and then verify the programmed not apply to CE input pin during the 
placed on the respective data output data. If programmed data is veri- program mode (Vpp = 12.5V and Vee = 
pins. The voltage levels should be stand- fied, go· to the next step regardless 6V) because it is required that one pro-
ard TTL levels. When both the address of X value. If X = 25 and pro- gramming pulse width does not exceed 
and data are stable, alms programming grammed data is not verified, the 78.75 ms at each address. 

ERASURE 

In order to clear all lOcations of their 
programmed contents, it is necessary to 
expose the M BM 27C512 to an ultra
violet light source. A dosage of 15 W
seconds/cin2 is required to completely 
erase an MBM 27C512. This dosage 
can be obtained by exposure to an 
ultraviolet lamp (wavelength of 2537 
Angstroms (A)) with intensity of 
12000pWlcm2 for 15 to 21 minutes. 

ELECTRONIC SIGNATURE 

The MBM 27C512 has electronic sig
nature mode which is intended for use 
by programming equipment for the 
purpose of automatically matching the 
device to be programmed with its cor-

The MBM 27C512 should be about 
one inch ·from the source and all filters 
should be removed from the UV light 
source prior to erasure. 

It is important to note that the 
MBM 27C512 and similar devices, will 
erase with light sources having wave
lengths shorter than 4000A. Although 
erasure time will be much longer than 

responding programming algorithm. 

The electronic signature is activated 
when +12V is applied to address line As 
(pin 24) of the MBM 27C512. Two 
identifier bytes are readed out from the 

Ao 0 1 02 03 0 4 05 06 0 7 

V1L 0 0 1 0 

V1H 1 1 0 0 

Note: Ag = 12V ± 0.5V 
A, thru As = A10 thru A13 = CE = OE = V1L • 

A,4 = A15 = Either V1L or V1H 

Quick Pro TN! is a tradel'('lark of FUJITSU LIMITED 

0 0 0 

0 1 1 

with UV source at 2537 A, nevertheless 
the exposure to fluorescent light and 
sunlight will eventually erase the 
MBM 27C512, and exposure to them 
should be prevented to realize maxi
mum system reliability. If used in such 
an environment, the package windows 
should be covered by an opaque label or 
substance. 

outputs by toggling address line Ao 
(pin 10) from V1L to V1H • The address 
lines from A, to A13 must be hold at 
V IL to keep the electron ic signature 
mode. See the table below. 

Os Definition 

0 Manufacture· 

1 Device 
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FUJITSU MBM27C51.2 .. 15 

1IIIIIIIIIIImlllmillllmmlllllmllmml~. MBM27C512 .. 17 

PROGRAMMING/ERASING INFORMATION (Cont'd) 

ADDRESS 

9-52 

PROGRAMMltilG WAVEFORM 

VIH~--"" j,--f------------.....,...---+-""" 
VIL·~ __ '" 1I'-+-----...;..----------1r-.;....lIf 

tos 



DC CHARACTERISTICS 

(TA = 25±5°C, V~~ = 6V±0.25V, V;~ = 12.5V±0.3V) 

Parameter Symbol 

Input Leakage Current I iLiI (V1N = 5.25 V/0.45 V) 

Vpp Supply Current During 
Programming Pulse Ipp 

(CE = V1d 

Vee Supply Current lee 

I nput Low Level V1L 

Input High Level V1H 

Output Low Voltage During Verify 
VOL (lOL = 2.1 mAl 

Output High Voltage During Verify 
VOH (lOH = -400 jlA) 

Min 

-0.1 

2.0 

2.4 

MBM27C512.15 
MBM27C512-17 

Value 

Typ Max 

10 

50 

30 

0.8 

. Vee + 0.3 

0.45 

Note: *1 Vee must be applied either coincidently or before Vpp and removed either coincidently or afterVpp • 

l~m~ll~m~llllm~~llm~~lilmlll 
PUJlTSU 

1IIImi~IIIIIII~~il~!!mllli!lm~1 

Unit 

jlA 

mA 

mA 

V 

V 

V 

V 

*2 Vpp must not be greater than 14 volts including overshoot. Permanent device damage may occur if the device is 
taken out or put into socket remaining Vpp = 12.5 volts. Also, during CE = V1L , Vpp must not be switched 
from 5 to 12.5 volts or vice·versa. 

" \ 
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FU.JrrBu·MBM27C512 .. 15 
iIIUllmllJlll~I~111 MBM27C512 .. 17 

PROGRAMMING/ERASING INFORMATION (Cont'd) 

AC CHARACTERISTICS 

ITA· 25±5°C, Vce = 6V±0.25V, Vpp = 12.5V±0.3VI 

Value 
Parameter Symbol 

Min Typ 

Address Setup Time tAs 2 

Chip Enable SetuP Time ~CES 2 

Out~ut Enable Setup Time tOES 2 

Data Setup Time tos 2 

. Vce Setup Time tvs 2 

Acldress Kald Time tAH 2 

Data Hold Time tOH 2 

Output Enabl~ Hold Time tOEH 2 

Vpp Recovery, Time tVR 2 

ClJip Enable to Data Valid tov· 

Output Disable toOiltput Float Delay tOF 0 

Vpp Program Pulse.·Rise Time tpRT 50 

Programming Pulse Width tpw 0.95 .1 

Additional Programming Pulse Width tAPW 2.85 

9.-54 

Unit 
Max 

p.s 

p.s 

p.s 

p.s 

p.s 

p.s 

p.s 

Jl.S 

.1 .p.s 

1 p.s 

130 ns 

ns 

1.05 ms 

78.75 ms 



Vee = 6V±O.25V 
OEN" = 12.5V±O.3V 

G: START ADDRESS 
N : STOP ADDRESS 
X: COUNTER VALUE 

MAXIMUM 105ms/BYTE 
MINIMUM 3.8ms/BYTE 

PROGRAMMING FLOW CHART 

NG 

~111111~mllll~~lllllllmlllillm~~mm 
MBM27C512-15 FUJITSU 
MBM27C512-17 1IIIIIIIIIIm~llllmllm~II~I~II~m~!l1 
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FUJI'I"SU MBM27C512-15 

1IIIImll~~mllml~!lllllllillm~~~~~1 MBM27C512-17 

PACKAGE DIMENSIONS 
Standard 28-pin Ceramic DIP (Suffix: -ZI 

28-LEAD CERAMIC (CERDIP WITH TRANSPARENT LID) DUAL IN-LINE PACKAGE 

9-56 

R .025(0.64) 
REF 

(CASE No.: DIP-28C-C01) 

rn 
I''=-U u=-t::ur-=-u -=-c:t:J t:J~t:J. CJ:::r--=CJ""=""1CJ CJ=-Cur-cT"': I' 

1 460+.050(3683+1.27) . 
. -.015 . -0.38 

J 
---j r--.1oo(2.54)MAX 

, : 

q 
~ ~ ~TI THH 

.100'.010 - .062'.010 _ .032(0.81) 
(2.54'0.25) (1.32'0.25) TVP 

1.3OO(33.02)REF 
.018~:= 

©FUJITSU LIMITED 1987028oo7S-3C 

H ~ .. _e30(~·84)MAX n 
~.134'.014 -W (3.40'0.36) 

032+.018 
-.012 

(0. 81~~:~~) 

-

.600(15.24)TVP 

Dimensions in 
inches and (millimeters) 



PACKAGE DIMENSIONS 
Standard 32.pad Ceramic LCC (Suffix: ·TV) 

MBM27C512-15 
MBM27C512-17 

~lllllllllllllllllllllllllmlllmllllmillm~ 
FUJITSU 

Imlllmllllllllllllmllllllm~mllll~~III~ 

32·PAD CERAMIC (FRIT SEAL) LEADLESS CHIP CARRIER 
(CASE No.: LCC·32C·F01) 

'PIN NO.1 
INDEX 

.450~:~~~ 

R.008(0.20)TVP 
(32PLCS) 
.025±.005 

(0.64'0.13)TVP L 

C.040(1.02)TVP 
(3PLCS) 

.045(1.14)TVP 

.070( 1.78)TVP 

.130(3.30)MAX 

'Shape of PIN NO.1 INDEX: Subject to change without notice. 

© FUJITSU LIMITED 1987 C32017S·2C 

.360(9.14)TVP 

C.015(0.38) TVP 

.460(11.68) 
TVP 

.045(1.14)TYP 

.075(1.91 )TVP 

Dimension in inches 
and (millimeters) 

The information contained in this document does not convey any 

liconse under copyrights, patent rights, software rights or trademarks 

claimed by Fujitsu. Circuit diagrams utilizing Fujitsu products are 

included as • maans of illustrating typical applications. Complete 

information sufficient for construction purposes is not necessarily 

given. The information contained in this document has been carefully .. 

chacked and is believed to be r.liabla. However, Fujitsu .. sum.s no 

responsibility for inaccuracies. Fujitsu reserves the right to change 

products or specifications without notice. 
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CMOS 524288 BIT UV ERASABLE AND ELECTRICALLY 
PROGRAMMABLE READ ONLY MEMORY 

The Fujitsu MBM 27C512 is a high speed 524,288 bit static CMOS erasable 
and electrically reprogrammable read only memory (EPROM). It is especially 
well suited for application where rapid turn·around and/or bit pattern experi· 
mentation, and low·power consumption are important. 

A 28'pin dual·in line package with a transparent lid and 32·Pad Leadless Chip 
Carrier (LCC) are used to package the MBM 27C512. The transparent lid allows 
the user to expose the device to ultraviolet light in order to erase the memory 
bit pattern previously programmed. At the completion of erasure, a new pat· 
tern can then be written into the memory. 

The M BM 27C512 is fabricated using CMOS double polysil icon gate tech· 
nology with single transistor stacked gate cells. It is organized as 65,536 
words by 8 bits for use in microprocessor applications. Single + 5V operation 
greatly facilitates its use in systems. 

• CMOS power consumption 
Standby: 550jJW/ max. 
Active : 40mW/MHz 

• 65,536 words x 8 bits organiza· 
tion, fully decoded . 

• Single location programming 

• Programmable utilizing the Ouick 
Pro ™ Algorithm 

• No clocks required (fully static 
operation) 

• TTL compatible inputs/outputs 

• Fast access time: 
200ns max. (MBM 27C512·20) 
250ns max. (MBM 27C512·25) 
300ns max. (MBM 27C512·30) 

• Three-state output with OR·tie 
capability 

• Output Enable (OE) pin for sim· 
plified memory expansion 

• Single +5V supply, ±10% tolerance 

• Standard 28'pin Ceramic 
DIP: (Suffix: ·Z) 

• Standard 32·pad Ceramic 
LCC: (Suffix: ·TV) 

ABSOLUTE MAXIMUM RATINGS (See NOTE) 

Rating Symbol Value Unit 

Temperature under Bias TBIAS -25 to +85 °c 
Storage Temperature TSTG -65 to +125 °c 
All Inputs/Outputs Voltage VIN , VOUT -0.6 to Vee+0.6 V with Respect to GND 

Voltage on Ag with Respect 
VAg -0.6 to 13.5 V to GND 

Vpp Voltage with Respect to GND Vpp -0.6 to +14 V 

Supply Voltage with Respect 
Vee -0.6 to +7 V to GND 

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATI NGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rilting conditions for extended 
periods may affect device reliability. 

Quick Pro ™ is a trademark of FUJITSU. LIMITED 

MBM 27C512-20" 
MBM 27C512-25 
MBM 27C512-30 

September 1986 
Edition 2.0 

CERAMIC PACKAGE 
DIP-28C-C01 

CERAMIC PACKAGE 
LCC-32C-F01 

PIN ASSIGNMENT 

A, 

.. An 

A, ~lVpp 

A, A" 
A, "" A, 0, 

0, 

0, 

A12 Au Vee 
A7 NC A14 An 

This <device contains circuitry to protect the 
inputs against damage due to high stlltic volt
agas or electric fields. However, it is advi~d 
that normal precautions be taken to avoid 
application of any 'voltage higher than maxi· 
mum rated voltages to this high impedance 
circuit. 
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Fig. 1- MBM27C5128LOCK DIAGRAM 
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CAPACITANCE (TA a 25°C, f = 1MHzI 

Value 
Parameter Symbol Un,it 

Min Typ Max 
"', 

"":' 4 6 pF 
" 

20' pF 

Output'Cal3~itanc,eJVOI.lJ:= OVI COUT 8 12 pF 



FUNCTIONS AND PIN CONNECTIONS 

~ (Pin No.) Address Input Data I/O CE 
(1-10,21,23-27) (11-13,15-19) (20) 

Mode 

Read AIN DOUT V IL 

Output Disable AIN High-Z V IL 

Standby Don't Care High-Z V IH 

Program AIN DIN V IL 

Program Verify AIN DOUT VIL 

Program Inhibit Don't eare High-Z VIH 

OE/Vpp 

(22) 

V IL 

V IH 

MBM 27C512-20 Illmllllmllllllllllllllllllllm~III~lllmlll 
MBM 27C512-25 FUJITSU 
MBM 27C512-30 1IIIIIIIIIImllllllll~IIIIIII~III~llllllil!111 

Vee GND 
(28) (14) 

5V GND 

5V GND 

Don't Care 5V GND 

12.5V 6V GND 

VIL 6V GND 

12.5V 6V GND 

RECOMMENDED OPERATING CONDITIONS (Referenced to GND) 

Value 
Parameter Symbol Unit 

Min Typ Max 

Vee Supply Voltage Vee 4.5 5.0 5.5 V 

Input High Voltage VIH 2.0 Vee +0.3 V 

Input Low Voltage VIL -0.1 0.8 V 

Operating Temperature TA 0 70 °c 

DC CHARACTERISTICS (Recomm~nded operating conditions unless otherwise. noted) 

Value 
Parameter Symbol Unit 

Min Typ Max 

Input Load Current (VIN = 5.5 V) IILlI 10 IJ-A 

Output Leakage Current (VOUT = 5.5 V) IILO I 10 IJ-A 

Vee Standby Currerit (CE = VIH ) ISBl 1 mA 

Vee Standby Current 
ISB2 1 100 IJ-A 

(C'E = Vee ±0.3 V, lOUT = 0 mAl 

Vee Active Current 
leel 4 30 mA 

(CE = VIL , lOUT = 0 mAl 

Vee Operation Current 
lee2 10 30 mA 

(f = 4 MHz, lOUT = 0 mAl 

Output Low Voltage (lOL·;" 2.1 mAl .VOL 0.45 V 

Output High Voltage (loH = -400IJ-A) VOHl 2.4 V 

Output High Voltage (lOH = -100 IJ-A) VOH2 Vee -0.7 V 
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1111111111111111111111111111111111111111111111111 MBM 27C512-20 
FUJITSU MBM . 27C512-25 

Immlllllllllllllllllllllllllllllllllllllllill MBM 27C512-30 

Fig.2 - AC TEST CONDITIONS (INCLUDING PROGRAMMING) 

Input Pulse Levels: 0.45V to 2.4V 
Input Rise and Fall Times: ::;;: 20ns 

Timing Measurement Reference Levels: 0.8V and 2.0V for inputs 
0.8V and 2.0V for outputs 

Output Load: 1 TTL gate and CL = 100pF 

AC CHARACTERISTICS 
(Recommended operating conditions unless otherwise noted) 

MBM 27C512·20 MBM 27C512·25 MBM 27C512·30 
Parameter Symbol 

Min Typ Max Min Typ Max Min Typ 

Address Access Time'1 t ACC 200 250 

CE to Output Delay tCE 200 250 

DE to Output Delay*1 tOE 70 100 

Address to Output Hold tOH ··0 0 0 

Output Enable High to Output Float2 tOF 0 60 0 60 0 

-Notes: " OE may be delayed up to tACC - tOE after the falling edge of CE without impact on t ACC . 
*2 tOF is specified from OE or CE, whichever occurs first. 

9-62 

Output Float is defined as the point where data is no longer driven. 

V 1H -
ADDRESS V 1L-

OUTPUT 

OPERATION TIMING DIAGRAM 

) ADDRESS 
VALID 

I tCE 

I tOE 
tACC 

HIGH·Z ///A 
~i<. 

VALID OUTPUT 

K 

" tOF ----
it' 
tOH 

... "" " '" HIGH·Z 
"/. , 

Max 

300 

300 

120 

105 

Unit 

ns 

ns 

ns 

ns 

ns 



PROGRAMMING/ERASING INFORMATION 

PROGRAMMING 

Upon delivery from Fujitsu, or after 
each erasure (see Erasure section), the 
MBM 27C512 has all 524,288 bits in 
the "1", or high state. "O's" are loaded 
into the MBM 27C512 through the 
procedure of programming. 

The MBM 27C512 is programmed with 
a fast programming algorithm designed 
by Fujitsu called Quick Pro TM. The 
programming mode is entered when 
+12.5V and +6V are applied to Vpp and 
Vee respectively, and CE is V IH' A 
O.lI1F capacitor between Vpp and GN D 
is needed to prevent excessive voltage 
transients which could damage the 
device. The address to be programmed 
is applied to the proper address pins. 
The 8 bit data pattern to be written is 
placed on the respective data output 
pins. The voltage levels should be stand· 
ard TTL levels. When both the address 
and data are stable, alms programming 

ERASURE 

In order to clear all locations of their 
programmed contents, it is necessary to 
expose the M BM 27C512 to an ultra· 
violet light source. A dosage of 15 W· 
seconds/cm2 is required to completely 
erase an MBM 27C512. This dosage 
can be obtained by exposure to an 
ultraviolet lamp (wave length of 2537 
Angstroms (A)) with intensity of 
12000/lW/cm2 for 15 to 21 minutes. 

ELECTRONIC SIGNATURE 

The MBM 27C512 has electronic sig' 
nature mode which is intended for use 
by programming equipment for the 
purpose of automatically matching the 
device to be programmed with its cor· 

pulse is applied to CE and after that one 
additional pulse which is 3 times as wide 
as previous pulse is applied to CE to 
accomplish the programming. 

Procedure of Quick Pro ™ (Refer to the 
attached flowchart.) 

1) Set the start address (=G) at the 
address pins. 

2) Set Vee = 6V, Vpp = 12.5V and CE 
=V1H • 

3) Clear the programming pulse coun· 
ter (X +- 0). 

4) Input data to respective pins. 
5) Apply ONE programming pulse 

(tpw ;,. lms Typ.) to CEo 
6) Increment the counter (X +- X+l). 
7) Compare the number (=X) of 

applied programming pulse with 25 
and then verify the programmed 
data. If programmed data is veri
fied, go to the next step regardless 
of X value. If X = 25 and pro
grammed data is not verified, the 

The MBM 27C512 should be about 
one inch from the source and all filters 
should be removed from the UV light 
source prior to erasure. 

It is important to note that the 
MBM 27C512 and similar devices, will 
erase with light sources having wave
lengths shorter than 4000A. Although 
erasure time will be much longer than 

responding programming algorithm. 

The electronic signature is activated 
when +12V is applied to address line Ag 
(pin 24) of the MBM 27C512. Two 
identifier bytes are readed out from the 

Ao 0, O2 03 0 4 05 06 0 7 

V1L 0 0 1 0 

V1H 1 1 0 0 

Note: Ag = 12V ± 0.5V 
A, thru As = A,o thfu A'3 = CE = OE = V1L . 

A'4 = A'5 = Either V1L or V1H 

Quick Pro ™ is a trademark of FUJITSU LIMITED 

0 0 0 

0 1 1 

MBM 27C512.20 
MBM 27C512-25 
MBM 27C512.~O 

~~mlmmllmllm~llmmm~~mmm~ 
FUJITSU 

Illmlllllmlllllm~llllllllllm~mmmml 

device fails. If X < 25 and pro
grammed data is not verified, go 
back to the step 5). 

8) Apply one additional wide pro
gramming pulse to CE (3X ms). 

g) Compare the address with an end 
address (=N). If the programmed 
address is the end address, proceed 
to the next step. If not, increment 
the address (G +- G+l) and then go 
to the step 3) for the next address. 

10) Set Vee = Vpp = 5V. 
11) Verify the all programmed data. If 

the verification succeeds, the pro
gramming completes. If. any pro
grammed data is not the same as 
original data, the device fails. 

A continuous TTL low level should 
not apply to CE input pin during the 
program mode (Vpp = 12.5V and Vee = 
6V) because it is required that one pro
gramming pulse width does not exceed 
78.75 ms at each address. 

with UV source at 2537 A, nevertheless 
the exposure to fluorescent light and 
sunlight will eventually erase the 
MBM 27C512, and exposure to them 
should be prevented to realize maxi
mum system reliability. If used in such 
an environment, the package windows 
should be covered by an opaque label or 
substance. 

outputs by toggling address line Ao 
(pin 10) from V1L to V1H • The address 
lines from A, to A'3 must be hold at 
V IL to keep the electronic signature 
mode. See the table below. 

Os Definition 

0 Manufacture 

1 Device 
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1IIIImlmlmllllllllm~mllllilll~lllml 'MBM 27<:512-20 
FUJITSU MBM 27(512-25 

1111111111111111111111111111111111111111111111111 MBM· 27C512';'30 

PROGRAMMING/ERASING INFORMATION (Cont'd) 

PROGRAMMING WAVEFORM 

ADDRESS 
V'H-

V' IL ----' 1'-+---------------t-...lf" 
tos tov tOF 

OElVpp , ,Vpp-
V,L -

. CE 
V,H-
V,L-
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DC CHARACTERISTICS 

(TA = 25t5°C, v~d = 5Vt5%, V;~ = 12.5VtO.3V) 

Parameter Symbol 

Input Leakage Current 
IILlI (V1N = 5.25 V/0.45 V) 

Vpp Supply Current During 
Programming Pulse Ipp 
(ao = V1L ) 

Vee Supply Current Icc 

Input Low Level . V1L 

Input High Level V1H 

Output LoW Voltage During Verify 
VOL (lOL =2.1mA) 

Output High Voltage During Verify 
VOH 

(lOH = -400 p.A) 

Value 

Min Typ 

-0.1 

2.0 

2.4 

MBM 27C512-20 1IIIImlllllllillmllllllillmimllmlmili 
MBM27C512-25 FUJITSU 
MBM 27C512-30 1lllllllllllllllllllllllm~lmlmllmlllllll 

Unit 
Max 

10 p.A 

50 mA 

30 mA 

0.8 V 

Vee + 0.3 V 

0.45 V 

V 

Note: *1 Vee must be applied either coincidently or before Vpp and removed either coincidently or after Vpp . 
*2 Vpp must not be greater than 14 volts including overshoot. Permanent device damage may occur if the device is 

taken out or put into socket remaining Vpp = 12.5 volts. Also~ during cr = V 1L , V pp must not be switched 
from 5 to 12.5 volts or vice-versa. 
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,mmllll!llMllmmmmlllllMllmll .' MBM27C512 .. 20 
FU.JITSV :M8M27C512';25 

1IIImilmllllilimmmmllillmlllili MBM';,27C512-.30 

PROGRAMMING/ERASING INFORMATION (Cont'd) 

AC CHARACTERISTICS 

(TA = 25±5°C, Vee =6V±25V, Vpp = 12.5V±0.3VI 

Value 
Parameter. Symbol 

Min Typ 

Address Setup Time tAS 2 

Chip Enable Setup Time '. teES. 2 

Output Enable Set\.lp Time . tOES 2 

Data. Setup: Time los 2 

Vee Setup Time . tvs 2 ,. 

AddreSS Hold.Time tAH 2 

Data Hold Time tOH 2 

Output Enable Hold Time toEH 2 

.; 
Vpp Recovery Time tVR 2 ' . 

Chip Enabl~ to Data ValilL " tov 

Output Disable to Output F16;!t'Delay' .' 

tOF 0 

Vpp Pr.ogram Pulse Rise'Time tpRT 50 

Programming Pulse Width' '. tpw 0.95 1 

Additional 'Programming Pulse Wid.th tAPW 2.85 3 

Unit 
Max 

IlS 

Ils 

Il~ 

!.IS 

!.IS 

!.IS 
~ . 

1lS. 

jJ.s , 

!.IS 

1 Ils 

130' 0 ns 

ns 

1.05 ms 

78.75 ms 



Vee = 6V±O.25V 
OENpp = 12.5VtO.3V 

G: START ADDRESS 
N : STOP ADDRESS 
X : COUNTER VALUE 

MAXIMUM l05m./BYTE 
MINIMUM 3.8m./BYTE 

PROGRAMMING FLOW CHART 

APPLY 1 PROG. PULSE (1m.) 

MBM 27C512-20 lilll~mlmlmilllmlllmllm!111I 
MBM 27C512-25 FWITSU 
MBM 27C512-30 m~lillilllllm~mlil!~m!I~~I~ 

9·67 



m~mmm~IIIIIIIIIIIIIIIIIIII~11111 ,MBM 27C512.20 
FU,.ITSU MBM 27C512.25 

1IIIIIImmlllllllllllllll~IIIIIII~lllmllllll 'MBM, ,27C512.30 

PACKAGE DIMENSIONS 
Standard 28-pin Ceramic D,IP (Suffix: -Z) 

28-LEAD CERAMic (CERDIP WITH TRANSPARENT LID) DUAL IN-LINE PACKAGE 
(CASE No,: DIP-28C-C01) 

R .02S(0.641 
REF 

J4.481 III 
'.S9SI1S.111 

.600I1S.241 
.60011S.24IREF 

.62ST$81 .. ~",=---+,-_-'-

--j -.100(2.S4IMAX 

DI::;:!:i=r;::::r:;:::::r=;:::::j~'n:r=;::;=;:::::r=i:: ::::;='iH::::r=;H:::r=i=rM;::::H~;:::::j n I ;23tS.84IMAX 

H H ,.....,,....., H i-',H,....., H H,....., =P 
.090(2.291 
.110(2.791 

_ .042(1.061 _ .032(0.811 .020(0.S1I 
.062(1.581 REF .05011.271 

1.300{33,02IREF 
" 

.. ....,.. .01S{0.381 
.02310.581 

© 1986 FUJ ITSU L I~ ITEo.. 02~007S·2C 

.120(3.0SI 

.150(3.811 

Dimensions in 
inches (millimeters) 



PACKAGE DIMENSIONS 
Standard 32·pad Ceramic LCC (Suffix: ·TV) 

MBM 27C512-20 
MBM 27C512-25 
MBM 27C512-30 

m.~~m~m~m~I~~mml 
FUJITSU 

~llmllllllmllllllllllllmmmim~lllmll 

32·PAD CERAMIC (FRIT SEAL) LEADLESS CHIP CARRIER 
(CASE No.: LCC·32C·F01) 

.445(11.30) 

.460(11.68) 

n 
.545(13.84) 
.560(14.22) 

© 1986 FUJITSU LIMITED C32017S-1C 

R.008(0.20)TVP 
(32PLCS) 
.025(0.84)TVP 

L 
t 

C.040( 1.02)TVP Ll (3PLCS) 

.130(3.30)MAX 

.360(9.14)TVP 

.300(7.62)TVP 

C.015(0.38) TVP 

.460(11.68) 
TVP 

Dimension in 
inches (millimeters) 

Circuit diagrams utilizing Fujitsu products are included as a 
means of illustrating typical semiconductor applications; con
sequently, complete information sufficient for construction pur· 
poses is not necessarily given. The information has been carefully 
checked and is believed to be entirely reliable. However, no 
responsibility is assumed for inaccuracies. Furthermore, such in· 
formation does not convey to the purchaser of the semiconductor 
devices described herein any license under the patent rights of 
Fujitsu Limited or others. Fujitsu Limited reserves the right to 
change device specifications. 
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CMOS 1,048,576 BIT UV ERASABLE READ ONLY 
MEMORY (EPROM) 

The Fujitsu MBM27Cl000 EPROM Is a high speed read-only static memory that Is 
UV-erasable and reprogrammable. The device contains 1,048,576 programma
ble or reprogrammable bits organized In a 131,072-byte/8-blt format. The 
MBM27Cl000 Is housed In a 32-pln DIP and 36-pad LCC with a transparent lid; 
when the lid Is properly exposed to an ultraviolet light source, a previously 
programmed bit pattern Is erased In approximately 15-to-21 minutes. A new bit 
pattern can then be written Imo memory. 

The MBM27Cl000 EPROM Is fabricated using CMOS double poly-silicon gate 
technology with stacked single-transistor gate celis. The MBM27Cl000 Is an 
excellent choice for system developmem work and In other applications where 
program changes are frequently necessary. Once programmed, the device 
requires only a single +5V power !lupply; the current requlremems are 
exceptionally low In both the active and standby modes of operation. 

• 131,072-byte/8-blt organization with on-chip decoding 

• Single-byte or four-byte programming capability with Quick Pro" algorithm 

• Static operation (no clocks required) 

• Imerchangeable with 1 M mask ROM 

• Fast access time: 
MBM27C1000-15 = 150 ns (max) 
MBM27Cl000-20 = 200 n8 (max) 
MBM27C1000-25 = 250 nx (max) 

• Easy and simple memory expansion via @pln 

• Three-state output for wired-OR capability 

• TTL-compatible Inputs/outputs 

• Single =5V (± 10%) power supply with low currem drain: 
Active operation 30 mA (max) for 200n8/250ns 

40mA (max) for 150ns 
Standby operation 0.1 mA (max) 

• Programming voltage: +12.SV 

• 32-pln CERDIP 

ABSOLUTE MAXIMUM RATING ;; Isee N )TEl 

Rating Symbol Value 

Supply Voltage with respect to 
ground 

Vee -0.6 to + 7.0 

Programming Voltage with respect 
to ground 

Vpp -0.6 to + 14.0 

Input/Output Voltage (except for 
Ag with respect to ground) 

VIN 1 -0.6 to Vee + 

Programming Voltage with respect 
to ground 

V IN2 -0.6 to + 13.5 

Temperature under Bias T BIAS -25 to + 85 

Storage Temperature Range T STG -65 to + 125 

Unit 

V 

V 

0.3 V 

V 

·C 

·C 

NOTE: Permanent device damage may occur If the above Absolute 
Maximum Ratings are exceeded. Functional operation should be 
restricted to the conditions as detailed In the operational sections of 
this data sheet. Exposure to absolute maximum rating conditions for 
extended periods may affect device reliability. 

Quick Pro TM Is a trademark of FUJITSU LIMITED 

eopyrlght. 19S5 by FUJITSU LIMITED and Fujitsu Microelectronics, Inc. 

MBM27C1000-15 
MBM27C1000-20 
MBM27C1000-25 

April 1988 
Edition 2.0 

CERAMIC PACKAGE 
DIP-32C-C01 

. L-CC-36C-F01 See Page 11 

PIN ASSIGNMENT 

Vpp Vee 
~ J5mi1 

A1S Ne 
AI2 AI4 
A7 AI3 
AS AS 
AS AS 
A4 All 
A3 AI6 
A2 AIO 
AI CE 
AO 07 
DO D6 
01 05 
D2 D4 

GNO -...:.::;.....--'~-'-r D3 
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,I .MBM~7.C1000,..15 
'MSM~7C1000-20 " 

illll~llllllllllmlml~II~IIII~MIII't;MBM27C100o-25 

ProgrammIng 
Input Data 

Ao-As 

Fig. 1 - BLOCK DIAGRAM 

1024 by 1024 
Cell MatrIx 

CAPACITANCE (T - 25°C f 1 MHz) A- . = 

Parameler Symbol 
MIn 

,Input CapacItance (YIN = OV) CIN. 

OUtputc'apaoltance' (Vour = OV) COUT 
", 

9·72 

Value. 

Typ 

"'~ 

J--"-. Vpp 

1-- Vee .' m GND 

Output 
Data. 
(00- D7) 

Unll 
Max 

12 pF 

12 pF 



PIN DESCRIPTION 
Symbol Pin No. . 

Vpp 1 

Function 

+12.5V programming voltage. 

MBM27C1000-15 
MBM27C1000-20 
MBM27C1000-25 

OE 2 Output enable. When OE and CE are active low and the PGM 
strobe Is active High; all output lines (0 n- 0 7 lare enabled. 

1\- AlB 3-12. Address lines. 
23-29 

°o-~ 13-1S, Three-state output data IIne8. 
17-21 

GND 11 Circuit ground. 

CE 22 When active Low, the device Is enabled for data read. 

NC 30 No connection. 

PGM 31 When active Low, programming data from the Input buffer Is 
written Into a specified address of memory. 

Vee 32 +SV power supply 

• This .numbers are applied to DIP package .• 

FUNCTIONS AND PIN ·CONNECTIONS 
OPERATING MODE 

Standby 

Read 

Output Disable 

Electronic Signature 

Single Byte Program 

Single Byte Verify 

~~g~ Byte Program 

Four Byte Data Input 

Four Byte Program 

Four Byte Verify 

Four Byte Program 
Inhibit 

Legend: 
X = Don't care 

Notes: 

Ao-Aa Ag 

X X 

AIN AIN 

AIN AIN 

Note 1 12V 

AIN AIN 

AIN AIN 

AIN AIN 

Ncte2 AIN 

X AIN 

Note 2 AIN 

AIN AIN 

1. A 0 Is toggling address. A 1 Is VIL . 
2. A 0 and A, can be either VIL or VIH 

A10 - A1B Data CE 

X HI-Z V IH 

AIN DOUT V IL 

AIN HI-Z VIL 

X CODE V IL 

AIN DIN VIL 

AIN DOUT VIL 

AIN HI-Z VIL 

AIN DIN VIH 

AIN HI-Z V IH 

AIN o OUT VIL 

AIN' HI-Z V IH 

OE 

X 

V IL 

VIH 
X 

V IL 

VIH 

VIL 

VIH 

VIH 

V IL 

·VIL 

VIL 

PGM Vee 

X SV 

V IH SV 

X SV 
V,l 

V IH SV 

VIL IV 

V IH BV 

VIH IV 

VIH IV 

V IL IV 

VIH 6V 

V IH 6V 

, 

Vpp 

SV 

SV 

SV 

5V 

12.SV 

12.SV 

12.SV 

12.SV 

12.SV 

12.SV 

12.SV 

I~M~~m~~~~~~II~~~~~~~~ 
PUJITSU 

1~~lmlllmll~~I~~~m~~~~~IDIII~m~ 

GND 

OV 

OV 

OV 

OV 

OV 

OV 

OV 

OV 

OV 

OV 

OV 
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FU.J.ITBU 

Ilill~llllllmlll~~~I~lllllllmlll~1 

MBM27C1001:"'15 
MBM27C1001-20 
MBM27C100.1.,.25 

RECOMMENDED OPERATING CONDITIONS 
(Referenced to GND) 

Parameter Symbol Min Typ 

Supply Voltage Vee 4.5 5.0 

Supply.Voltage Vpp Vee -0.6 Vee 

Input High Level V~H 2.0 

Input Low Level V IL -0.1 

Supply Voltage Gf'.lo 0 

Operating Temperature TA 0 

DC CHARACTERISTICS 
(Recoml1.'lendedop~r,ating .conditions unless otherwise noted) 

Parameter Symbol Conditions 
, Min 

Input Leakage Current III VIN =Vee =5.5V 

Output Leakage Current I LO VIN =Vee =5.5V 

Vee Standby Current le61 CE=V IH . .' ... "; 

Vee Standby Current IS6 2 CE=V ee ±.0.3V 

V ce Aetlve CUrrent " ,~ lee1 CE=VIL• lOUT =OmA 
;. 

V ecOPllratlon Current I 160ns lee2 CE=VIL: ! .. mln. lOUT =OmA 
. ; 1200no'259n• , 

V pp Supply Ct.irrent ' Ipp Vpp = Vee't0.6V 

Output Low .Level VoL I OL =2.1mA 

Output High Level : 
VOH1 IOH=-400J.L A 2.4 

.. 
Output High Lever i, VOH2 I OH = -100 j.L A Vee -0.7 

, ... 
, 

Max 

5.5 

Vee +0.6 

Vee +0.3 

0.8 

70 

Values 

Typ Max 

10. 

10 

1 

1 100 

30 

40 
30 

1 100 

0.45 

F,ig. 2 - AC TEST CONDITIONS (INC/..UDING PROGRAMMING) 

9-74 

Inp.,.t pulse I,evels: 

IripLjt RISe/Fa.11 TimeS:, 

Inp\rt Reference :\..ev!!I~,:. . 

Output Reference Levels: 
Output LOad: 

0.45V to.2,4V (0,3V to 2.8V programming) o 
:S20ns 

().8Vto 2;OV . 
(0.6V to 2.4V programming) 

0.8V to 2.0V 
1 TTL gate and CL =100pF 

Unit 

V 

V 

V 

V 

V 

°9 

.Unlt, . 

,J.LA, 

J.LA 

,m~ . 

J.LA 

mA 

mA 

,.LA 

V 

V 

V 



AC CHARACTERISTICS 
(Recommended operating conditions unle .. otherwise noted) 

MBM27C1000-15 
MBM27C1000-20 
MBM27C1000-25 

MBM27Cl000-15 MBM27Cl000-20 MB M27Cl 000-25 

Parameter Symbol Value. Value. Values 

Min Max Min Max Min Max 

Address Access Time tACC 150' 200 250 

-
t CE CE to Output Delay Time 150 200 250 

OE to Output Delay Time tOE 70 70 100 

PGM to Output Delay Time tPGM 70 70 100 

C,E or OE to Output Float Delay (Note) tOF 60 60 60 

Address to Output Hold Time tOH a a a 

NOTE: Output Float I. defined as the point where data 18 no longer driven. 

READ WAVEFORM 

Viii =>-::: ADDRESS VALID "'XIL VALID 
VII. '" c:: 

tACC - • t ACC '" 

CE 
V 1H 

"- ./ V 1L 

_tCE-

OE 
V 1H 

"- ./ 
V 1L 

t OE- ~ 

PGM 
Viii 

./ ~ 
V 1L 

tpG~ .. ... [+tOF 
V OH HI-Z ",.. »;>HI-Z" .... ""'" 1'00. 

DATA ~ VALID 
~ 

VALID 
~I' 

VOL ... j.-tOH 

~~~~mmllmIM~~~I~~oo~~~ml 
FUJITSU 

11111111111111111~~~~~IIII~~llllllmlllllllll 

Unit 

ns 

ns 

n8 

n8 

n8 

ns 
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PROGRAMMING I ERASING INFORMATION 

PROGRAMMING" 

Single-Byte 'Programming. When +12.5V(:l0.3) volts Is 
applied tl! Vp~, +6(:l0.25) volts il(applled to Vee, ~and 
~, "V1H • and ~= V1H ' t,he programming, mode Is 
Initiated. NeXt, the proper address Is Input and', the data : 
pattem Is applied to the Input buffer (Figure 1). When both ' 
address and d.t. are stable, a 0.5..,mllllsecond negatlve,pulse ' 
Is applied to the~ pin. Upon verification of written data an 
Qver pulse (three times the Initial pulse width times the number 
of pulses used to accomplish a write) should be applied to 
complete the programming' Of one byte. Refer to the 
PROGRAMMING FLOWCHART that follows for step-by-step 
programming 'prC)cedtlres. .., 

Four-Byte Programming: When compared to slngle':byte 
programming, the four-byte programming method reduc,es the 
programming time by about 75% one quarter. Voltages applied 
to VPP and VCC are the same as those for single-byte 
programming; however, some logic levels dlffer--refer to 
• Four Byte Programming' In the Truth Table. In conjunction 
with the ~ pin, .ddress pins AO and Al are used to latch four 
bytes 9f data. ,When both address and data ,are ,stable"a O.S 
millisecond negative pulse Is appRed to the PllIIif pin. Upon 
verification of written data an over pulse (three times the Initial 
pulse width times the number of pulses used to accomplhih' a 
write,) should be applied to complete the programming of four 
bytes. Refer to the PROGRAMMING FLOWCHART tor 
step-by-step programming procedur,es. ' 

. ..'~ 

Caution 

The width o,f . fine Pt!!,gr~mlng pulse must not exceed 
40-mlllisecond; thus. a continuous, TTL lOW-level voltage should 
not be applied to the PGM pin. Also, a O.l-mlcrofarad 
capacitor must be connected between V pp and ground to 

ELECTRONIC SIGNATURE CODE LIST 

prevent excessive, voltage transients. Neglecting either of 
these precautions may cause devloe failure. 

, , ' 

Electronic Signature/Programming Algorithm. When the 
MBM27Gl000 Is shipped from the factory , all memory ,cells 
(1,048,576 bits) are set to the High state'(lbglc 1). During the 
programming procedure, affected bit cells are set to the Low 
(logic 0): state. 

The MBM27Cl000'ls programmed with a 'fast programming 
algorithm designed by Fujitsu called Quick Pro". Manufacturer 
and device codes are' electronically stored in each deVice; 
these codes can be read at the output port (DO:"D'n for the 
purpose of matching the device With the Qilick ,Pro'" algorithm. 
filii Electronic' Signature Code List Is shown preceding the 
ELECTRICAL CHARACTERI,STlCS. 

ERASING 

In order to clear all memory cells of programmed contents, the 
MBM27Cl000 must be exposed to an ultraviolet light source. 
To completely erase the memory (restore all cells to a logic 1 
state), a dosage of 15Wsec/cm2 Is required. The required 
,exposure can be obtained by using a UV-Iamp with a 

0, wavelength of 2537 Angstroms and with an Intensity lit 
12mW/cm2. Remove all filters from the lamp and clean the 
transparent lid of the MBM27Cl000 with a non-abrasive 
cleaner:. Hold the MBM27Cl000 approximately one Inch from 
the Ughfsource for 15-to-21 minutes. (Note. The 
MBM27Cl000 and other similar ileVlces can be erased by Ught 
sources with ,longer wavelengths: however, the erasing time Is 
mllc.h. greatar, Nonetheless, exposure to fluorescents or 
SLlnllght 'Will severely degrade, and eventllally erase the 
memory. When used In a lighted environment, It Is 
recommended that the transparent window be covered with an 
opaqllelabel.) 

Definition AO Al TO AS A9 A7,Aa, Al0".to A16 DO 01 02 03 04 05 06 07 HEX 

Manufacture VIL VIL 12(tJ).5)V Don't Care 0 0 1 0 0 0 0 0 #04 

Device VIH VIL 12(tJ).5)V. Don'teafe 1 0 1 0 0 1 1 1 #E5 

'0 
~~ 
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Vpp 

ADDRESS 

DATA VIH/VOH 

VIL/VOL 

OE 
V IH 

V IL 

V IH 
CE 

V IL 

V IH 
PGM 

V IL 

V IH 
Ao 

VII.. 

VIH/V OH 
tAB 

Do - Dr 
VIl./VOL 

V IH 

DE V IL 

V IH 
CE 

V IL 

V IH 
PGM 

V IL 

PROGRAMMING WAVEFORM (Single Byte) 

PROGRAMMING WAVEFORM (Four Byte) 

tHAp 

MBM27C1000-15 
MBM27C1000-20 
MBM27C1000-25 

111111111111111111111111111111111111111111111 

F'UJITSU 

111111111111111111111111111111111111111111111 
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iiM~lllllllllimmml~!11111 " MBM27C1000 .... 15 
F'UJITSU MBM27,C1000;.,20 

11~~III!I~IIIII~llniill~~~1111 MBM27C1000-;25 

PROGRAMMING I ERASING INFORMATION (Cont'd) 
DC CHARACTERISTICS 
(TA= 25 °C± 5°C; V~~j = BV:!: O.2SV. Vpp2" 12.5V ± O.3V) 

Values 
Parameter Symbol Conditions 

' .. , Min Typ Max 

Input Leakage Current ILl VIN =6.25Vl0V 10 

Input High Level V IH 2.4 V eo +0.3 

Input Low Level V IL 
" -0.1 0;6 

V ee Supply Current lee 30 

V pp Supply Current I pp 2 CE=PGM=V IL; OE=V IH 30 

V pp Supply Curr~1it IPP3 ,CE=VIH ; OE=PGM=V II.. 100 

V pp Supply Current I PP4 PGM:O;YIH , 5 

Output Low Level VOL" IOL=2.1mA 0.45 
." 

Output' High Level ", . V OH IOH=-400 ·I1A 2.4 

, 
NOTE ,"1 Veo must be applied either coincidentally or before Vpp and re(novedelthercolncl~entallyor after Vpp 

Unit 

I1A 
, 

V 

V 

mA 

mA 

mA 

mA 

V 

V 

"2 V pp must not be greater than 13.5 volts Including overshoot. Permanent device, damage may occur ·If the '; 
device Is taken out or putlrito socket remalnlngVpp = 12.5 volts. Also, ciurlng CE = V1L ' i5E = V1H ,vpp must 
notbe switched 'rom Vee to Vpp volts or vice v!!rsa. 

AC CHARACTERISTICS 
, (Single Byte ,ProgrammIng) 

Values 
Parameter Symbol Unit 

", Min Typ Max 

Vpp Setup Time t vPS 2 
., 

118 

Address Setu/l Time' t AS 2 I1S 

Data Setup Time t OS 2, ,', I1S 

CE Setup Time t bES I 2 I1S 

OE Setu~tlme tOES ,2 I1S 

Address Hold Time tAli. i : 2 I1S 

Data Hold TIm .. ,t DH . 2 I1S 

OE to Output Valid t oEV 500 ns 

OE toOI/tPut Float 't DFV 
" 

150 ns 

Programming PIllse Width 
" tpw 0.475 0.50 0.525 ms '. 

Over.l:.'rogrammlng, Pulse, ,.Numbj>r ,,"" N: ," 1 25 times 

Over Programming Pulse Width (Note) topw 1.4 1.5 39.4 ms 

NOTE: topw= 1.5x Nms ±5% 
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AC CHARACTERISTICS 
(Four Byte Programming) 

Parameter 

Vpp Setup Time 

Address Setup Time 

Data Setup Time 

Address Hold Time 

Data Hold Time 

OE High Hold Time 

Hold Time Before Programming 

Hold Time After Program 

Address Access Time at Verify 

Programming Pulse Width 

CE to Output Float at Verify 

Hold Time After Verify 

Over Programming Pulse Number 

Over Programming Pulse Width (Note) 

NOTE: topw = 1.5 x Nms:l:. 5% 

Symbol 

tyPS 

t AS 

tos 

tAH 

tOH 

tOEH 

t HBP 

tHAP 

tACY 

tpw 

tOFV 

t HAy 

N 

topw 

Min 

2 

2 

2 

2 

2 

2 

2 

2 

0.475 

0 

1 

1.4 

MBM27C1000-15 
MBM27C1000-20 
MBM27C1000-25 

Values 

Typ Max 

500 

0.50 0.525 

150 

25 

1.5 39.4 

1IIIIIIIIIIIImlmlillmllllillmllllillmlmi 
F"l1JITSl1 

mlllllllll~~i~lilmllll~lmlllmi~11111 

Unit 

jJ.S 

jJ.S 

jJ.S 

jJ.S 

jJ.S 

jJ.S 

jJ.S 

jJ.S 

ns 

ms 

ns 

jJ.S 

times 

ms 



Ilm~mlllllllllllllllllllmllmlmllOOIIIIII MSM27C1000-15 
FU.JITSU; MBM27C1000":20, 
m~~~~mlm~I~III~~~~II~ MSM21C1000-25" 

PROGRAMMING I ERASING INFORMATION (Cont'd) 
PROGRAMMING FLOWCHART FOR QUICK PRO 1M 

Notes:' 
1. 1-byte or 4-bytes 
2. Conditions: 

V CC =6V(+5%).± 0.25 
Vpp =12.5(t 0.3)V 
tpW =O.5ms (75%) 
topw =1.5 x N'1"s (,i5%) 

Quick Pro· Is a trademark of FUJITSU LIMITED 

9·80' 
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PACKAGE DIMENSIONS 

LCC-36C-F01 

A7 

A4 

J>:J 

A2 

AI 

AO 

N.C. 

MBM27C1000-15 
MBM27C1000-20 
MBM27C1000-25 

PIN ASSIGNMENT 

111~I~mlllli!ili~IIIIII~WIIIIII 
FWITSU 
~MMM~OO.MI~~ 

A13 

N.C. 

All 

A16 

Al0 

FE 
07 

36-LEAD CERAMIC LEADLESS CHIP CARRIER 
(Case No.: LCC-36C-F01 ) 

'PIN NO.1 
INDEX 

~ ____ ~.~55~0~'.~01~0~SQ:::::J 
( 13.97.0.251 

C.040( 1.021TYP 
.(3PLCSI 

.050(1.27) 
TYP 

.070(1.781 
TYP 

.130(3.301 
MAX 

• Shape of PIN NO.1 INDEX: Subject to change without notice. 

C) FUJITSU LIMITED 1987 C36OO1S.1C 

.460(11.681 TYP 

'PIN NO.1 INDEX 

.400(10.16ITYP 

.100(2.541 
TYP 

C.015(0.381 
TYP 

.075(1.911 
TYP 

Dimension in 
inches (millimetersl 
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OO~OOi~iilllmllliilllli. MBM27CtOOO-15, 
' PU.JITSU MBM27C1000":'29 
11~IIIII~iIIIIIWIIIII~~III~~lr, MBM27C1 000.::25' 

PACKAGE DIMENSIONS 
32-LEAD CERAMIC (CERDIP) DUAL IN-LINE PACKAGE 

, , (ca •• No.: DIP-32C-C01) 

R.025(0.641 

1.6so/!:8~9 
(41.91:8:381 

.577!:8~9 
It 4.a6+-8:til 

.610::818 .600(15.241TVP 

"U,(B:!t !IIIiOiii01;t;:=--:--L 

.032!:819 
-,.100(2.541MAX (0.81!U81 

gti:;;:;;;:;;~;;~;;~:;;:;;;:;;;:;;~;;;;;;;dF..841MAX 

C)FUJITSU LIMITEDI988 D32008S·1C 

The Information ,contained In thl. dec""","1 does nof convey any license 
un,*", the copytlghts, patent rights"" ~ottwar:e rights 01" trad6marka 
clarmed' by FUJitsu, CirCuli dlagrami utilizing Fujlt.u' product. ' are 
IncliJdad .s a mean. ~ JI\UlItratlng typical application.. Complete 
Inldrmatlon Bufflcleni for' coriotrUctlon purpous 10 n,DI _.erlly given. 

9-82 

• f .134'.014 , (3.40'0.361 
.D18!:889 
(0.46!8:Ml 

Dimensions in 
inches (millimetersl. 

The Inldrmetlon contained In thl. document has been carefully checked 
and 10 believed to be reliable. However, Fujitsu assumes no responsibility 
for .Inaccuracle.. Fujitsu .... erves the right to change products or 
.pecilicatll!"'o without notice. 



11111111111111111111111111111111111111111111111111111111111111III 

CMOS 1,048,576 BIT UV ERASABLE READ ONLY 
MEMORY (EPROM) 

The Fujitsu MBM27Cl00l EPROM Is a high speed read-only static memory that 
Is UV-erasable and reprogrammable. The device contains 1,048,576 
programmable or reprogrammable bits organized In a 131 ,072-byte/8-blt format. 
The MBM27Cl00l Is housed In a 32-pln DIP and 36-pad LCC with a transparent 
lid; when the lid Is properly exposed to an ultraviolet light source, a previously 
programmed bit pattern Is erased In approximately 15-to-21 minutes. A new bit 
pattern can then be written Into memory. 

The MBM27Cl00l EPROM Is fabricated using CMOS double poly-silicon gate 
technology with stacked single-transistor gate cells. The MBM27Cl00l Is an 
excellent choice for system development work and In. other applications where 
program changes are frequently necessary. Once programmed, the device 
requires only a single +5V power supply; the current requirements are 
exceptionally low In both the active and standby modes of operation. 

• 131 ,072-byte/8-blt organization with on-chip decoding 

• Single-byte or four-byte programming capability with Quick Pro '" 
algorithm 

• Static operation (no clocks required) 
• Upward compatible with 256K/512K EPROMS 

• Fast access time: 
MBM27Cl001-15 = 150 ns (max) 
MBM27Cl001-20 = 200 ns (max) 
MBM27Cl00l'-25 = 250 nx (max) 

• Easy and simple memory expansion via @pln 

• Three-state output for wired-OR capability 
• TTL-compatible Inputs/outputs 
• Single =5V (+10%) power supply with low current drain: 

Active operation = 30 mA (max) for 200ns/250ns 
40 mA (max) for 150ns 

Standby operation = 0.1 rnA (max) 

• Programming voltage: +12.5V 
• JEDEC-approved pin assignments 

• 32-pln CERDIP 

ABSOLUTE MAXIMUM RATINGS (see NOTE) 

Rating Symbol Value 

Supply Voltage with respect to 
ground 

Vee -0.6 to + 7.0 

:~fo~~1Ing Voltage with respect Vpp -0.6 to + 14.0 

Input/Output Voltage (except for 
A9 with respect to ground) 

V IN, -0.6 to Vee + 

Programming Voltage with respect 
to ground 

V IN2 -0.6 to + 13.5 

Temperature under Bias T slAS -25 to + 85 

Storage Temperature Range T STG -65 to + 125 

0.3 

Unit 

V 

V 

V 

V 

·C 

·C 

NOTE: Permanent device damage may occur If the above Absolute 
Maximum Ratings are exceeded. Functional operation should be 
restricted to the conditions as detailed In the operational sections of this 
data sheet. Exposure to absolute maximum rating conditions for 
extended periods may affect device reliability. 

Quick Pro TM Is a trademark of FUJITSU UMITEO 

Copyright e 1988 by FUJITSU UMITEO and Fujitsu Microelectronics, Inc. 

MBM27C1001-15 
MBM27C1001-20 
MBM27C1001-25 

April 1966 
Edition 2.0 

CERAMIC PACKAGE 
DIP-32C-C01 

LCC-36C-F01 See Page 11 

PIN ASSIGNMENT 

Vpp Vee 
AlB ~ 
A16 Ne 
A12 A14 

A7 A13 
AS AS 
AS A9 
A4 All 
NJ o~ 
A2 Al0 
Al CE 
AO 07 
DO 06 
01 D6 
02 D4 

GNO -...:.~ __ ...;.;.r D3 
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~111~~~mmi~~~~~lmll~ll~i!11111 "'MBM27C100h 15 ., , 
FUJITSU ;MBM27C1001-20 

Ilml~II~~~~~~~~~~~~I~i~11. ." 'MBM27C1 001"'2,5 
,I' ~ , ' i 
'"q. 

Programming 
Input DatI! 

Ao-Ae 

Fig. 1 - BLOCK DIAGRAM 

CAPACITANCE (T 25°C f 1MHz) A= . = 
, 

param~er Symbol 
Min 

Input Capacitance (V'IN = OV) "CIN 

Output Capacltanee (V OUT = OV) COUT 

9-84 

Value. 
.. 

Typ 

I--- vpp 

j--4- Vee 

m- GNO 

. Max 

12 

12 . 

Output 
Data 
(00- 07) 

Unit 

pF 

pF 



MBM27C1001-15 
MBM27C1001-20 
MBM27C1001-25 

PIN DESCRIPTION 
Symbol Pin No, * Function 

Vpp 1 +12.SV programming voltage. 

Ao-AI6 2-12, 23 Addres8 lines. 
25-29 

00 - q. 13-15, Three-8tate output data IIne8. 
17-21 

GND II Circuit ground. 

CE 22 When active Low, the device Is enabled for data read. 

OE 24 Output enable. When OE and CE are active low and the PQM 
8trobe 18 active High; all output IIne8 (D 0 - D 7 ) are enabled. 

NC 30 No connection. 

PGM 31 When active Low, programming data from the Input buffer Is 
written Into a 8peclfled address of memory. 

Vee 32 +5V power supply 
, 

This numbers are applied to DIP package. 

FUNCTIONS AND PIN CONNECTIONS 

OPERATING MODE AO - AS All 

Standby X X 

Read AIN AIN 

Output Disable AIN AIN 

Electronic Signature Note 1 12V 

Single Byte Program AIN AIN 

Single Byte Verify AIN· AIN 

Single Byte Program AIN AIN Inhibit 

Four Byte Data Input Note 2 AIN 

Four Byte Program X AIN 

Four Byte Verify Note 2 AIN 

Four Byte Program 
Inhibit AIN AIN 

Lagend: 
X = Don't care 

Notes: 
1. 
2. 

Ao Is toggling address. AIls VIL. 
Ao and AI can be either VIL or VIH 

Al0- A l1 Data CE 

X HI- Z V IH 

AIN DOUT V IL 

AIN HI-Z VIL 

X CODE V IL 

AIN DIN VIL 

AIN DOUT VIL 

AIN HI-Z VIL 

AIN DIN VIH 

AIN HI-Z V IH 

AIN DOUT VIL 

AIN HI-Z VIL 

OE PGM 

X X 

V IL V IH 

VIH X 
X V 

V IL V IH 

VIH VIL 

VIL VIH 

VIH VIH 

VIH VIH 

V IL V IL 

VIL VIH 

VIH VIH 

Vee 

5V 

·5V 

5V 

5V 

6V 

IV 

6V 

IV 

IV 

6V 

IV 

Vpp 

5V 

5V 

5V 

5V 

12.5V 

12.5V 

12.SV 

12.SV 

12.5V 

12.5V 

12.5V 

111111111111111111~111~llllllllmlll~mlill~1 
FUJITSU 

Ilmlllllllllllll!~i~llllllllillmlllll~~~1 

GND 

OV 

OV 

OV 

OV 

OV 

OV 

OV 

OV 

OV 

OV 

OV 
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~llllillnllll~li~lmmMi~Pld 

MSrv127C1001'-15 
NJ$M21:C1001-20 
MSM2'C1001-25 

RECOMMENDED OPERATING CONDmONS 
(Referenced~ toGND) 

Parameter", -, Symbol Min Typ 

Supply Voltage Vee 4.5 5.0 

Supply Voltage Vpp , Vee -0.6 Vee 

Input High Level V IH 2.0 

Input Low Level V IL -0.1 , 
Supply Voltage GNO' 0 

Operating Temperature " TA 0 , 

DC 'CHARACTERISTICS 
(Recommended operating conditions unless otherwise noted) 

Parameter Symbol Conditions 
" Min 

Input Leakage Current III VIN =Vee =5.5V 

Output Leakage Current I lO VIN "Vee~5.5V 
" 

Veo Standby Current ISB 1 CE=VIH 

V 06 Standby Current ' I 'ISB' 
2 " 

CE=V de t.0.3V 

,: Veo Active Current ,Ieel CE';'ViL' lOUT "OmA 

Vee operatiOn Current L 150nB 
, 1200n~l25On 

,lee 
' ,.'1 2 

CE:=V ll: /=mln. lOUT =OmA 

, V pp SupPlY Current Ipp Vpp = Vee t.O.6V , 
" ' 

Output Low Level , Vol l'Ol =2,1mA 

OutP!Jt High Level YaH 1 IOH,,-40011 A 2.4 . 
Output Hlgh'Level VOH2 I OH = -100 jI. A Vee -0.7 

, , 

Max 

5.5 

Vee :,-0.6 

Vee +0.3 

O.B 

70 

Values 

Typ Max 

10 

10 
;," ~ ", 

1 

1 100 

30 

40 
30 

1 100 

0.45 ' 

Fig. ,2 ;; AC TEST CONDITIONS (INCLUDING PROGRAMMING) 

9-8&' 

Input pulSe l~veIS: ,,' 
InputRlse/Fail Times: 

InputFleference Levels: 

Output Reference LevelS: 
Output Load: 

0.45,( to 2.4V. (0.3V to 2.8V progr!lmmlng) 

:S20ns 

O.BV to 2.0V 
(0.6V to 2.4V programming) 
O.BV to 2.0V 
1 TTL gate and Cl =1 OOpF 

Unit 

V 

V 

V 

V 

V 

·C 

Unit 

jl.A 
",'I., 

jl.A 

mA 

jl.A 

mA 

mA, 

I- jl.A 

V 

V 

V 



AC CHARACTERISTICS 
Recommended operating conditions unless otherwise noted) 

MBM27C1001-15 
MBM27C1001-20 
MBM27C1001-25 

MBM27C1001-1S MBM27C1001-20 MBM27C1001-25 

Parameter Symbol Value. Value. Value. 

Min Max Min Max Min Max 

Address Access Time tACC 150 200 250 

-
tCE CE to Output Delay Time 150 200 250 

OE to Output Delay Time tOE 70 0 70 0 ioo 

PaM to Output Delay Time tpGM 70 0 70 0 100 

CE or OE to Output Float Delay (Note) tOF 60 60 60 

Address to Output HQld Time tOH 0 0 0 

NOTE: Output Float Is defined as the point where data Is no longer driven. 

READ WAVEFORM 

V 1H :=:>-:: VALID 
..;: 

~: VALID ADDRESS 
V 1L 

.., 

tACC --- • t ACC '" 

CE 
V IH 

"' .,;;'" 
V 1L 

I+-tCE-

OE 
V 1H 

V 1L ./ 
t -

V 1H 
PaM 

V 1L .J 
~ 

"'" 

i4- .... .... t oF 
V OH ~7 VALID J>;>HI-Z"""-:;; 

......., .... 
DATA ~ "" 

I;:: VALID .......:.; 
VOL 

j..-tOH .... 

111111111111111~lmlllllllil~II~lllllmlmll 
FtJ"ITSU 

1IIIIIIIIIIIIIIIIIIIIml~IIIIIIIIIIIIIIIIII~~ml 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 



~~~i6Im~~I~~~~m~m~~ 
FWlTSU 
~I~IIII~~~~~~~OOMI~~~~~~ 

MBM27C1001-15 
MB1\II27C1001-20 
MBM27C1001-25 

PROGRAMMING I ERASING INFORMATION 

~ROGRAMMING 

Single-Byte Programming. When +12.5V(;l:0.3) volts fs 
applied to Vpp, +6(;1:0.25) volts Isapplilld to Vee. ~ant;l 
l'mi!', = V1H "and 'rn:= V1H :' thll programming mode Is 
Inltlatlld. Next'; the propllr address 'Is Input and the data 
pattern Is applied to thll Input buffer (FIOurll 1). Whlln both 
address and data arll stable. a O. 5-mlillsecond negatlvII pulse 
Is applied to the,1'm>f pin. Vpon vllrlflcatlon of wrlttlln data an 
oVllr pulsll (thrlle tlmll,s thll InltlalpulslI width times the numbsr 
of pulses used to accomplish a write) should be applied to 
complete the' programming of one byte. Refer to the 
PROGRAMMING FLOWCHART that f~lI0W8 for step-by-step 
programming procedures. 

Four-Byte Programming. When compared to slngill-byte 
programming, thll four-by til programming method rllduclIs ,thll 
programming time by about 75% one quarter. Voltage8applled 
to VPP and VCC are the same as those for single-byte 
programming; however, some logic levels dlffer--refer to 
"Four Byte Programming" In the Truth Table. In conjunction 
with the 'rn: pin. address pins AO and A 1 are used to latch four' 
bytes of data. When both address and data are stable, a 0.5 
millisecond negative pulse Is applied to, the 1'm>f pin, Upon 
verification of written data an over pulse (three tlmlls the Initial 
pulse width times the number of pulses uSlld to accomplish a 
write,) should be appned to complete the programming of four 
bytes. Refer to the PROGRAMMING FLOWCHART for 
step-by-step programmlng'procedures. 

Caution 

The width of one programming' pulse must not exceed 
40-mlilisecond; thus, a continuous TTllow-levIII voltagll should 
not bll applilld to the PGr:A pin. Also, a 0.1-mlcrofarad 
capacitor must be connectlld betwlllln V pp and ground to 

ELECTRONIC SIGNATURE CODE LIST 

:Deflnltlon AO ,A1 TO A6 A9 

: Manufacture VIL VIL 12(tll.5)V 
Devlc. VIH VIL 12(t1l.5)V 

prllvllnt IIxc .. slvlI voltagll transients. Nllglectlng either of 
thllsll prllcautlons may CauSII dllvlclI failure. 

Electronic, Signaturll/Programming Algorithm. When thll 
MBM27C1001 Is IihlPPlld from the factory, all memory cells 
(1 ,048,576 bits) are set to thll High state (logic 1). During thll 
programming proclldurll, afflicted bit cII11s are set to the Low 
(logic 0) statll. 

Thll MBM27C1001 Is programmed with a ,fast programming 
algorithm dllslgnedby Fujitsu called Quick Pro·. Manufacturllr' 
and dllvlclI oodes, arll eillctronicaily storlld In each dllvlclI; 
'thllse codes can'l111 read at thll output port (bO-[i7) for thll 
purpose of matching thll dllvlclI with thll Quick Pro· Bigorlthm. 
Thll Eillctronic Signaturll Codll Ust Is shown prllclldlng the' 
ELECTRICAL CHARACTERISTICS., 

ERASING 

In order to cillar all memory cells of programmlld contllnts, thll 
MBM27C1001 must bll IIxposlld to an ultravloilltlight source. 
To compllltlllY erase the memory (restore all cells to a logic 1 
s,tate), a dosage of 1SWsec/cm2 Is required. The required 
exposure can bll obtalnlld by using a UV-Iamp with a 
wavelength of 2537 Angstroms and with an Intensity of 
12mW/cm2. Remove all filters from the lamp and clean the 
transparent lid of the MBM 27C1 001 with a non-abrasive 
cleaner. Hold the MBM,27C1001 approximately one Inch from 
the light source for 15-to-21 minutes. (Note. The 
MBM 27C1001 and other similar devices can be erased by light 
sourc .. with .longer wavelengths: howllver, thll IIraslng tim!! Is 
much grllatllr. Nonllthlllllss, IIxposurll til fluorllscllnts or 
sL!nllght will sllVllrll1Y dllgradll and IIvllntually IIrase thll 
mllmory. Whlln uSlld In a lighted IInvlronment, It Is 
rllcommllndlld that thll transparllnt window bll covllred with an 
opaque lablll.), 

A7 to A16 DO 01 D2 D3 D4 D5 D6 D7 HEX 

Don't Carll 0 0 1 0 0 0 0 0 #04 

Don't Care -'-
0 1 1 0 0 1 1 1 #E6 



Vpp 

ADDRESS 

DATA 

V 1H 
OE 

V 1L 

V 1H 
CE 

V 1L 

V 1H 
PGM 

V 1L 

Vpp 

V 1H A2- A16 
V 1L 

A1 
V 1H 

V 1L 

Ao 
V 1H 

V 1L 

V1HIV OH 
tAS 

Do - Dr 
V1L/VOL 

V 1H 

DE V 1L 

V 1H 
CE 

V1L 

V 1H 
PGM 

V 1L 

PROGRAMMING WAVEFORM (Single Byte) 

PROGRAMMING WAVEFORM (Four Byte) 

tOH 

MBM27C1001-15 
MBM27C1001-20 
MBM27C1001-25 

IIIIIIII~~~IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 
FWlTSV 

1111111111111~lmll~IIIIIIIII~IIII~il~111111111 
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FU.JJ!TSU .--, MBM27C1001-15 

MBM27C1001-20 " 
MBM27C1001 .... 25· 

DC CHARACTERISTICS (Programming Mode) 
(TA= 25°C ± 5°C. VCC1 = 6V ± O.2SV. Vpp2 = 12.5V ±O.3V) 

Parameter Symbol Conditions 

Input Leakage current , Ill: VIN = 6. 25V/GV 

Input High Lever V IH 

Input Low Level V IL 

V cc Supply Current Icc 

V pp Supply Current I 'PP1 CE=PGM=V IL: OE=V IH 

V PP Supply Current I PP2 CE=V IH : OE=PGM=V IL 

V PP Supply Current I PP3 PGM=VIH 

Output Low Level VOL IOL=2.1rnA 
'" 

Output High Level ' VOH IOH=-400 I1A 

Value. 

Min Typ Max 

10 

2.4 V cc +0.3 

-0.1 0.6 

30 

" 
30 

100 

5 

0.45 

2.4 

NOTE *1 Vcc must be applled,elther coincidentally or before Vpp and removed either polncldentally or afterVpp . 

Unit 

jJ.A 

V 

V 

mA 

mA 

rnA 

mA 

V 

V 

*,2 V PP must not be greater ,than 13.5 volts including overshoot. Permanent device damage may occur If thil 
device Is taken out or put Into socket remaining V pp = 12.5 volts. Also. during FE '= VIL • OE " 'VIH • V pp must 
not be switched from V cc to V pp volts or vic. vers,a. 

AC CHARACTERISTICS 
(Single Byte Programming) 

"'::" Parameter 

Vpp Setup TIMe 

Addr.ss Setup Time 

Data Set!JP.Time ' 

CE Setup Time '; 

OE Setup tllTle ", 

Address Hold Time 

Data H91l:l Tim., 

OE to Output Valid 

OE to Output Float 

ProgrammIng pulse Width 

Over ProgrammIng Pul~e Number 

Over ProgrammIng Pulse Width (Notel 

9·90 

SYmbol 

tvps 

t As 

" tos 

t CES 

tOES 

tAH 

tOH 

tOEv 

tOFV 
tpw 

N 

topw 

Values 

Min Typ iVlax 
Unit 

2 jJ.S 

2 I1S 

2 jJ.S 

2 I1S 

2", " jJ.S 

2 jJ.S 

2 
.. 

J,l:S 

500 ns 

' 150 ns 

0.475 0.50 0.525 ms 

1 25 times 

1.4 1.5 39.4 ms 

I 



AC CHARACTERISTICS 
(Four Byte Programming) 

Parameter 

V PP Setup Time 

Address Setup Time 

Data Setup Time 

Address Hold Time 

Data Hold Time 

OE High Hold Time 

Hold Time Befors Programming 

Hold Time After Program 

Address Access Time at Verify 

CE to Output Float at Verify 

Hold Time After Verify 

Programming Pulse Width 

Over Proarammlna Pulse Number 

Over Programming Pulse Width (Note) 

NOTE: topw = 1.5 x Nms .t. 5'!1. 

Symbol 
Min 

typs 2 

tAS 2 

tos 2 

tAH 2 

tOH 2 

tOEH 2 

t HBP 2 

t HAp 2 

tACV 

tOFV 

tHAv 0 

tpw D.475 

N 1 

topw 1.4 

MBM27C1001-15 
MBM27C1001-20 
MBM27C1001-25 

Values 

Typ Max 

500 

150 

0.50 0.525 

25 

1.5 39.4 

11!~~!~IIIIIII~ml~mmllllll~~llllmll 
FUJITSU 

~11~~~~~.I~llml 

Unit 

Jl.S 

Jl.S 

Jl.S 

Jl.S 

Jl.S 

Jl.S 

Jl.S 

Jl.S 

ns 

ns 

Jl.S 

ms 

times 

ms 
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MBM27C1001-15 
MBM27C1001-20 
MBM27C1oo1-25 

PROGRAMMING I ERASING INFORMATION Cont'd 
PROGRAMMING FLOWCHART FOR QUICK PRO 1M 

Not .. : 
1. 1-by1e or 4-bytes 
2. OOI'l,lIlloI'Is: ' 

VOO =6V(:t.O.25) 
Vpp =12.S(:tO.3)V 
Ipw =O.5ms'('I5%) 
IOpw =1.5 x Nms ('15%) , 

QUick Pro" Is a trademark of FUJITSU LIMITED 

9-92 
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PACKAGE DIMENSIONS 

LCC-36C-F01 

A7 

A4 

A3 

1>2-

AI 

AO 

N.C. 

MBM27C1001-15 
MBM27C1001-20 
MBM27C1001-25 

PIN ASSIGNMENT 

DO 01 D2. GNO N.C D3 D4 D6 06 

Ilimllll~~I~~~~i~~~IIIIIIIII~~~~~1 
FUJITSU 

Illmm~I~~IIII~~IIIIIII~II~IIIII~IIIIIIII~ 

A13 

N.C. 

All 

OE 

AID 

OE 

07 

32-LEAD CERAMIC (CERDIP) DUAL IN-LINE PACKAGE 
(Case No.: LCC-36C-F01) 

'PIN NO.1' 
INDEX 

~ __ ~~'5~50~'~~~10=SQ:::::J 
113.97.0.251 

C.040(1.02ITYP 
.(3PLCSI 

.050(1.271 
TYP 

.070(1.781 
TYP 

.130(3.301 
MAX 

• Shape of PIN NO.1 INDEX: Subject to change without notice. 

© FUJITSU LIMITED 1987 0360015.10 

.460111.681 TYP 

'PIN NO.1 INDEX 

.400(10.16ITYP 

.100(2.541 
TYP 

C.015(0.381 
TYP 

.075(1.911 
TYP 

Dimension in 
inches (millimeters) 
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MBM27C1001':'15 
MBM27C1001-20 
MBM27C1001-25 

PACKAGE DIMENSIONS 

32-LEAD CERAMIC (CERDIP) DUAL IN-LINE PACKAGE 
.(Case No.: DIP-32C-C01) 

R.025(0.64) 

1.6501!:8~~ 

loo(254)MAX 

.577::8a, 
114.6s'!8:fi) 

.032::819 

8~B) (0.81: : 

.610=:818 .6oo(15.24)TVP 

'''''rlt 
lIIiii;i&;t;;;=::----'-

q r~~,,~T~~HHH 
I .100t.Ol0 052t.010 U .032(0.8I1j 

1 ~.84)MAX . 

~.'34t.014 
~(3.40±0.36) 

- (2.54tO.251 (1.32±0.25) TTl" 
1.5OO(38.10)REF 

C>FUJIT8U LIMITED1986 D320088·1C 

The Information contalnood In thl. document don not convey _ license 
under the copyriGhts, patent right., .oftw .... rights Or trademark. claln'l8d 
by FuJitsu. Circuit dl",ramo utilizing Fujitsu product. are Included a. a 
means of illustrating tYll'Cal _IIcatlon •.•. ~ Information sufficient 
for construction p~_ I. not .-soarlly given. The Information 

.018=:889 

10.46=8:ai) 

Dimensions in 
inches (millimeters). 

contained In thlo dcoument has bean carefully checked and Is bell_ to be 

reliable. However, Fujitsu ••• urnes no responsibility for Inaccuracies. 
Fujitsu reserves tharlght to changa products .or s_"lcatlona without· 
notlcs. 



IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII CMOS 1,048,576 BIT 
FUJITSU 

11111I111111111111111111111111111111111111111111111111111I11111II 

UV ERASABLE READ 
ONLY MEMORY (EPROM) 

CMOS 1,048,576 BIT UV ERASABLE READ ONLY 
MEMOFW (EPROM) 

The Fujitsu MBM27C1024 Is a high speed read-only static memory that Is 
UV-erasable and reprogrammable. The devices contains 1,048,576 programma
ble or reprogrammable bits organized In a 65,536-word/16-bits format. The 
MBM27C1024 Is housed In both 40-pln DIP and 44-pad LCC package with a 
transparent lid; when the lid Is properly exposed to an ultraviolet light source, a 
previously programmed bit pattern Is erased In approximately 12 to 21 minutes. A 
new bit pattern can then be written Into memory. 

The MBM27C1024 Is fabricated using CMOS double poly-silicon gate technology 
with stacked single-transistor gate ceJls. The MBM27C1024 Is an exceJlent choice 
for system development work and In other appJlcatlons where programmed, the 
device requires only a single +5V power supply; the current requirements are 
exceptlonaJly low In both the acltve and standby modes of operation. 

• 65,536 words x 16 bit organization, with on chip decoding 

• One-word or two-word programming capability with Quick-Pro W algorithm 

• Static operation (no clocks required) 

• Easy and simple memory expansion via DE 
• High active bus enables PGM 
• Three-state output for wired-OR capability 

• Fast access time: 
150ns max. (MBM27C1024-15) 
200ns max (MBM27C1024-20) 
250ns max. (MBM27C1024-25) 

• Single +5V(±.10%) power supply with low current drain: 
Active operation 30mA (max) for 200ns/250ns 

40mA (max) for 150n9 
Standby operation 0.1mA (max) 

• Programming voltage: 12.5V 

• JEDEC approved pin assignment 

• 40-pin Ceramlc(Cerdip) DIP Package: suffix =Z 

• 44-pad Frlt seal LCC package: Suffix =TV 

AR~nl UTE MAXIMUM RATING:; I!I@@ NOTEl 

Rating Symbol Value 

Vec Supply Voltage with respect Vee -0.6 to 7.0 
to GND 
Vpp Supply Voltage with respect 
t,:,-r.Nn· 

Vpp -0.6 to 14.0 

AJI Input/Output Voltage except for 
Ag with respect to ground 

VIN 1 -0.6 to Vee 

; 

+0.3 

A9 Voltage with resPect to GND V1N2 -0.6 to + 13.5 

Temperature under Bias T BIAS -25 to + 85 

Storage Temperature Range T STG -65 to + 125 

Unit 

V 

V 

V 

V 

·C 

·C 

NOTE: Permanent device damage may occur If the above Absolute 
Maximum Ratings are exceeded. Functional operation should be 
restricted to the conditions as detaJled In the operational sections of 
this data sheet. Exposure to absolute maximum rating conditions for 
extended periods may affect device reJlabJllty. 

Quick Pro TM is a trademark of FUJITSU LIMITED 

Copyright" t988 by FUJITSU LIMITEO 

MBM27C 1024-1 5 
MBM27C 1024-20 
MBM27C1024-25 

August 1988 
Edition 1.0 

CERAMIC PACKAGE 
DIP...;40C-C02 

CERAMIC PACKAGE 
LCC-44C-F.01 

PIN. ASSIG~\VIENT 

Vpp Vee 
~ PGM 

015 Ne 
014 At5 
013 A14 
012 At3 
011 A12 
OtO All 
09 Al0 
08 A9 

GNO GNO 
07 AS 
06 A7 
05 A8 
D4 AS 
D3 M 
02 A3 
Dl A2 
00 At 
DE -,.;;;.;;... ___ =r AO 

LCC : See page 11 

This device contains circuitry to protect the 
Inputs against damage due to high s"tatle 
Yoltages or electric fields. However, It Is 
advised that normal precautions be taken to 
avoid application 01 any voltage higher than 
maximum rated voltages to this high Impedance 
circuit. 

9-95 
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~111~1111~lilllllll~l~ MBM27C1024,;,25 

- Chip Enable & ----- , 

Output Enable & - Program Loglo 

~ 
Do - Data Input 

"Buffer 
0'5 -

~ 
AO - Column 

necoder 
A5 ~ 

~' 

Ae. ~ 
ROw 

A'5 
Decoder - " 

" • 1 • 

Flg.1-StOCK DIAGRAM· 

f--

Do 

0'5 

Yo 

Y63 

Xo 

X'023 

t 

CAPACITANCE (T - 25°C f - 1 MHz) A- I -
." 

Parameter Symbol 
Min 

InpUt Capacitance (ViN = OV) 'C'N 

Output Capacitance (VOUT = OV) COUT 

.out~ut 
Bul er 

' I' , 

.... ~ Column ... Gating 

'(j 

1024 ~ 1024 
Cen atrlx 

t 
GND 

Value.· 

typ 
Unll 

Max 

16 12 PI" 
10 12 pI" 



PIN DESCRIPTION 
Symbol Pin No. . Function 

MBM27C1 024-.15 111111111111111111111111111111111111111111111111111111111111 

MBM27C1024':'20 FUJITSU 
MBM27C1 024-25 111111111111111111111111111111111111111111111111111111111I11 

Vpp 1 +5V power supply. When + 12. 5V Is applied. the device Is enabled for 
programming operation. 

CE 2 Chip enable. When active Low. the device Is enabled for data read and 
programming operations. 

00 - 0 15 19-12. 
10-3 

Three-state output data line. 

GND 11.30 Circuit ground. 

De 20 Output enable. When active Low. all output lines are enabled. 

Ao-A15 21-29. 
31-37 

Address lines. 

NC 38 No connection. 

PGM 39 Program. 

Vee 40 +5V power supply 

"This numbers are applied to DIP package. 

FUNCTIONAL TRUTH TABLE 
MODE Ao-Aa 

Standby X 

Read AIN 

Output Disable AIN 

One-Word Program AIN 

One-Word Verify AIN 

One-Word Program 
Inhibit AIN 

Two-Word Data Input AIN 

Two-Word Program AIN 

two-Word Verify AIN 

Two-Word Program 
Inhibit AIN 

Electronic Signature AIN 

X = Don't care Legend: 
A IN = Address Input 
DIN = Data Input 
o OUT = Data output 

" 

" . 
. 

A9 

X 

AIN 

AIN 

AIN 

AIN 

AIN 

AIN 

AIN 

AIN 

AIN 

12V 

Notes: • • Ao Is toggling address. 

Al0- A15 Data 

X HI-Z 

AIN DOUT 

AIN HI-Z 

AIN DIN 

AIN DOUT 

AIN HI-Z 

AIN DIN 

AIN HI-Z 

AIN DouT 

AIN HI-Z 

X CODE 

CE OE PGM Vee 

VIH X X 5V' 

V IL V IL V IH 5V 

VIL 
V,. X 5V 
X V 

VIL VIH VIL 6V 

VIL VIL VIH 6V 

VIL VIH VIH 6V 

V IH VIH V IH 6V 

V IH V IL V IL 6V 

V IL VIL VIH 6V 

VIH VIL VIH 6V 

V IL V IL V IH 5V 

V' .PP 

5V 

5V 

5V 

12.5V 

12.5V 

12.5V 

12.5V 

. 12.5V 

12.5V 

12.5V 

5V 

OND 

OV 

OV 

OV 

OV 

OV 

OV 

OV 

0\1 

OV 

OV 

OV 

9·97 



OOI~~I~IIIIIII~II. MBM27C1024 .. 15 
FUJITSU· MSM27C1024...;20 
.1.1 •• MSM27C1024-25 

RECOMMENDED OPERATING CONDITIONS 
(Referenced,toGND) 

Param"ter Symbol Min 

. Supply Voltag,,· Vee 4.5 

V pp Supply Voltag" Vpp Vee -0.6 

Operating Temp"rature" TA 0 

DC CHARACTERISTICS 
Recommended operating conditions unless otherwise noted) 

Paramet"r •. " Conditions Symbol 

Input leakage Surr"nt VIN = Vee= 5.SV III 

Output leakage .current VOUT = Vee = 5.5V "I LO 
N 

Vee Standby Current CE=VIH I sal 

Vee Standby Current CE=Veet.0.3V IS6 2 

Vee Active Current CE=VIL• lOUT =OmA loel 

Veo OperjitJon' Current, 
150 nR . CE=VIL: f=Mln, I OUT =OmA I eel! 200n9/250ns 

V pp SupplY Current I 

Input Hlgh\·level 
,. 

Input low Level 

Output ,low level 

OutPLIt ,High. level 
" 

OutpLit High lev~1 

," , 

input p\llse !evels: 
Input Rise/Fail Times: 

Illput Referel'1oe levels: 

Vpp = Vee t o.6V IPPl 

V IH 

V IL 

I OL =2.1mA VOL 

lot'!=-40ojJ. A VOH 

I OH= -100jJ. A VOH2 

AC T~ST CONDITIONS 

0.45V!9?:"V 
~Ons 

Output Reference levels: 

i);BV T02,OV . 

O.BV to 2.0V 
Output load: 1 TTL gate and CL =100pF 

Typ Max I' Unit, 

5.0 5.5 V 

Vee Vee +0.6 V 

70 ·C 

Values 
Unit 

Min TYP Max 

-10 10 jJ.A 

-10 10 jJ.A 

1 mA 

1 100 jJ.A 

~O mA. 

40 mA 
30 

1 100 jJ.A 

2.0 Vee +0.3 V 

-0.1 O.B V 

0.45 V 

2.4 V 

Vee-0.7' V 

o 1·.~ 
ICl 



MBM27C1 024-15 1111111111111111111111111111111111111111111111111111111111111 

MBM27C1024-20 FUJITSU 
MBM27C1 024-25 111111111111111111111111111111111111111111111111111111I1111111 

AC CHARACTERISTICS 
Recommended oDeratina conditions unless otherwise noted 

MBM27C1024-15 MBM7C1024-20 MBM27C1024-25 

Parameter. Symbol Value. Value. Value. 

Min Max Min Max Min Max 

Address Access Time t ACC 150 200 250 

-
tCE CE to Output Delay Time 150 200 250 

OE to Output Delay Time *1 tOE 70 70 100 

PGM to OUtput Delay Time *1 tpGM 70 70 100 

CEo OE or PGM to Output Float Delay*2 tOF 0 60 0 60 0 60 

Address to OUtput Hold Time tOH 0 0 0 

NOTE: *1: OE (Pc3rJ) may be delayed up to tACC-tOE(tPGM) after the fa"lng edge o,f CEwlthout Impact on 
tACC. 

*2: 

ADDRESS 

-CE 

-OE 

--PGM 

DATA 

tDF Is specified from CE. OE or PGM. whichever occurs first. 
tDF 18 defined as the point where data Is no longer driven. 

READ WAVEFORM 

V
1H = =>< VALID X VALID 

V 1L 

I+-- t ACC ---- ~ t ACC '" V 1H _ 

~ ./ 
& 

V 1L -

I-tCE-
V IH _ 

" ./ i"'< 
V 1L -

t oE- I-

V 1H _ 

/ ~101... V 1L -

tpG~ .. ... 
V OH _ Hlgh-Z 

~ VALID ~' ./. r VALID ~ :/~ 
VOL - ...... ... tOH 

..tOF 

Hlgh-Z 

~ 

Unit 

ns 

n8 

n8 

ns 

ns 

ns 
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MBM27C1024-15 
MBM27C1024-20 
MBM27C1 Q24"':25 

PROGRAMMING I ERASING INFORMATION 

PROGRAMMING 

One-Word Programming. 'When +12.SV(;t0.3V) Is applied to 

Vpp, +6V (;to.2SV~ Is IIJ)plled to Vee,~=VIL, l'm 
and OE= VIH, the programming mode Is Initiated. Next, the 
proper address Is Input and the data pattern Is applied to the 
Input buffer (Figure 1). When both address and data are 
stable, aO.Sms negative pulse Is applied to thel'm . Upon, 
verification of written data read out by 'O'E an over pulse (three 
times the initial pulse width times the number of pulses used to 
accomplish a write) should be applied to complete the 
programming of one word. Refer to the PROGRAMMING' 
FLOWCHART that follows for step-by':'step progtammlng 
procedures. 

Two-Word Programming. When compared to one-word 
programming, the two-word programming method reduces the 
programming time by about 50% one half. Voltages applied 'to 

Vpp and Vee are the same as those for one-word 
programming; however, some logic levels dlffer--refer'to "Two 
Word Programming· In the Truth Table. In conjunction with 
the OE pin, address AO 18 used to latch two words of data. 
When both address and data are stable, a O. Sma negative 
pulse Is applied to the~. Upon ,verification of ,written data 
read out by OE an over pulse (three times the Initial pulse 
width times the number of pulses used to accomplish a write) 
should be applied to complete the programming of two words. 
Refer to the PROGRAMMING FLOWCHART that follows for 
step-by-step programming procedures. 

Caution 

The width of one programming pulse must not exceed 40ms; 
thus, a continuous TTL low-level voltage should not be applied 

to the "'PGM pin. Also, a O.Jp.F capacitor must be conneoted 
between V pp and ground to preVent excessive voltage 

ELECTRONIC SIGNATURE CODE LIST 

Definition AO A1 TO AS A6 to A1S 

Manufacture VIL VIL' Don't Care 

Device VIH VIL Don't Care 

Note: A9=12V;t0.SV 

transients. Neglecting either of these precautions may cause 
device failure. 

Electronic Signature/Programming Algorithm. When the 
MBM27C1024 Is shipped from the factory, all memory oeils 
(1,04B,S76 bits) are set to the High state (logiC 1). During the 
programming procedure, affected bit cells are ~et tel' the Low 
state (logic 0). 

The MBM27C1024 Is programmed with a fast programming' 
, algorithm, designed I:!y Fujitsu c:alled Quick Pro -, Manufacturer 
. and device code~ 'areel~ct~onicaIlY' stored In each: device ; 
, these, codes can be read at tile output-port (DO to 015) tor the 
, purpose of. matching the device with the Qljlck Pro - algorithm. 

The ELECTRONIC SIGNATURE CODe LiST Is shown preceding 
the ELECTRICAL CHARACTERISTICS. 

00 

0 
0 

ERASING 

In order to clear all memory cells of programmed contents, the 
MBM27C1024 must be exposed to an ultraviolet light source. 
To completely erase the memory (restore all cells to a logic 1 
stllte). II dOsllge of 1SWsec/crn2 ISJeq\llred. The, required 
exposure can be obtained by using a UV-Iamp with a 
wavelength of 2S3.7nm with an Intensity of 12mW/cm2. 
Remove all filters from the lamp and clean the transparent lid of 
the MBM27C1024 with a non-abrasive cleaner. Hold the 
MBM27C1024 approximately one Inch from the light source for 
1S-to-21 minutes. ~Note. ThE! MBM27C1024 and other similar 
devices can be erased by light sources with ,longer 
wavelengths: however', the erasing time Is much greated 
Nonetheless, exposure to fluorescents or sunlight will severely 
degrade and, eventually erase the memory. When used In a 
lighted environment, It Is recommended that the transparent 
window be covered with an opaque label.) 

01 02 03 04 05 06 07 DB to 015 HEX 

0 1 0 0 0 0 0 0 #04 

0 1 0 0 1 1 0 0 #64 



DC CHARACTERISTICS (DURING PROGRAMMING) 
(TA= 25°C ± 5°C, VCC' 1 = 6V ± O.25V, Vpp'2 = 12.5V ± O.3V) 

Parameter Symbol 

Input High Level V 1H 

Input Low Level V 1L 

Input Load Current III 

V cc Supply Current Icc· 

V pp Supply Current ( CE=PGM=V IL; OE=V IH ) I pp 21 

V pp Supply Cumint ( CE=V IH ; OE=PGM=V IL ) I pp 22 

V pp Supply Current ( PGM=V IH ) I PP3 

Output Low Level ( IOL=2.1mA) VOL 

Output High Level (IOH=-400 JiA) V OH 

Min 

2.0 

-0.1 

-10 

2.4 

MBM27C1 024-15 1111111111111111111111111111111111111111111111111111111111111111 

MBM27C1024-20 FUJITSU 
MBM27C1 024-25 I11111111111111111111111111111111111111111111111111111illlllill 

Values 
Unit 

Typ Max 

V cc+0.3 V 

0.8 V 

10 j.l.A 

30 mA 

50 mA 

100 mA 

5 mA 

0.45 V 

V 

NOTE *1 V cc must be applied either coincidentally or before V pp and removed either coincidentally or after V pp • 

* 2 V pp must not be greater than 13V Including overshoot. Permanent device damage may occur If the device Is 
taken out or put Into socket remaining V pp = 12.5 volts. Also. during PGM = V1L • V pp must not be switched from 
V cc to V pp volts or vice versa. 

AC CHARACTERISTICS (AT ONE WORD PROGRAMMING) 

Values 
Parameter Symbol Unit 

Min Typ Max 

Vpp Setup Time t VPS 2 IJ.S 

Address Setup Time t AS 2 j.l.S 

Data Setup Time t os 2 j.l.S 

CE Setup Time t CES 2 j.l.S 

OE Setup time tOES 2 j.l.S 

Address Hold Time tAH 0 j.l.S 

Data Hold Time t DH 2 j.l.S 

OE to Output Valid t OEV 500 ns 

OE to Output Float t DFV 150 ns 

Programming Pulse Width tpw 0.475 0.50 0.525 ms 

Programming Pulse Number N 1 25 times 

Over Programming Pulse Width topw 1.4 1.5* 39.4 ms 

NOTE: topw = 1.5 x Nms ± 5% 
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AC CHARACTERISTICS (AT TWO WORD PROGRAMMING) 

Parameter Symbol 
.. 

V PP Setup Time t vps 

Address Setup Time· t AS 

Data Setup Time tos 

Address Hold Time t AH" 

Data HOld Time tOH 

OEHlgh HQld Time tOEA 

I-fold Time Before Programming t HBP 

H61d Time After Program t HAP 

Hold Time After Verify . t HAY 

Address Access Time at Verify 
. 

tACY 

- t OFY' CE to Output Float at Verify 

Programming Pulse. Width tpw 

Programming Pulse Number N 

Over Programming Pulse Width (Note) " topw 

NOTE:topw:: 1.5 x Nms ± 5% 

9-102' 

Values 
Unit 

Min Typ Max 

2 itS 

2 itS 

2 itS 

2 itS 
~ , 

2 itS 

2 ~ itS 

2 itS 

2 itS 

0 itS 

500 ns 

150 ns 

0.475 '0.50 0.525 ms 

1 25 times 

1;4 1.5' 39.4 ms 



VPP 

ONE-WORD PROGRAMMING WAVEFORM 

12.5V-_r 
5V--A 

Ao to A15 
VIH- ) 
VIL-

.... r tAS 

.., H, 
DATA INPUT 

W DATA 
VIHlVoH -

VILlVoL - ... I-- tDS 
tOES ,.... tDH" 

teEs 

OE 
VIH-

VIL-

f--. -CE 
VIH-

VIL-

tpw 

VIH- F" 
PGM 

VIL-
., 

TWO-WORD PROGRAMMING WAVEFORM 

VPP 12.5V-
5V-

A1 to A15 VIH-

VIL-

Ao VIH-

VIL-

VIHlVoH -
DATA 

VILlVoL -

tDH 

DE 
VIH-

VIL-

VIH_ 

MBM27C1 024-15 IIIIIIIIIIII~IIIIIIIIIIIIIII~IIII~~I~IIIIIIIII 
MBM27C1024-20 FUJITSU 
MBM27C1 024-25 illlllllllllllllillll~II~lllllllllllillllilll 

)~ 
I'--

r. tAH 

\.'1\ 
DATA OUTPUT /, If 

tOEV ... I-- tDFV 

J 

CE 
VIL- _____ .JII 

tHAP 

VIH_ 
PGM VIL_ 
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111111111111111111111111I111111111111111111111111111111I1111111 MBM27C1024-15 
FUJITSU MBM27C1024-20 

11111111111111111111111111111111111111111111111111111111111111111 MBM27C1024-25 

Vee =6V;j;.O.25V 
vPP =12.5;j;.O.3V 
tpw ::::Q.5ms.±5% 
topw =1.5 x Nms :1.5% 

PROGRAMMING FLOWCHART 

( Device Passed ) 

Quick Pro ~ is a trademark of FUJITSU LIMITED 

9·104 
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PACKAGE DIMENSIONS 
PIN ASSIGNMENT 

012 

011 

010 

09 

08 

GNO TOP VIEW 
NO 

07 

0& 

05 

D4 

D3 02" 01 DO Of NO AD Al A2 A3 A4 

A13 

A12 

All 

AID 

A9 

GNO 

NO 

A8 

A7 

AS 

Ni 

MBM27C1024-15 
MBM27C1024-20 
MBM27C1024-25 

IIIIIIIII~IIIIIIIIIIIIIIIIIIIIIIIIIIIII~IIII~I 
FUJITsu 

1IIIIIIIIIIIIIIIIIIIIIIilllll~llillllllllll~ 

44-PAD CERAMIC (FRIT SEAL) LEAD LESS CHIP CARRIR 
(CASE No.: LCC-44C-F01) 

'PIN No.1 
INDEX 

~1. ____ ~~.6~5~0±~.~01=0~SQ:::::J 
(16.51 ±0.25) 

C.040(1.02)TYP 
(3 PLCS) 

MAX 

• Shape of PIN NO.1 INDEX: Subject to change without notice. 

© FUJITSU LIMITED 1988 044001S·2C 

Dimensions In 
Inches (millimeters) 

.550(13.97)TYP 

.500(12.7)TYP 

.050(1.27) 
TYP 

.085(2.16) 
TYP 

C.015(0.38) 
TYP 

.075(1.91) 
TYP 

Dimension in 
inches (millimeters) 
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IIIIr;JM27C1024 .... 15 
MBM27C1024-20 
~BM27C1 024-25 

PACKAGE DIMENSIONS 

4O-LEAD CERAMIC (CERDIP WITH TRANSPARENT LID ) DUAL IN-LINE PACKAGE 
(CASE No.:DIP-40C-C02) 00to15° 

__ ",,.1 · n '61~,t- IT 
. (15.49~00·.2385) I 

.600(15.24) 

R.02S(0.64) .577~:g~~ U TYP 

(14.66+0.45 ) 1 
t .... :::r-'CU::r-'1Uc:::.--CCi::r-CiCi" ..... U::r-'CCi::r-'1Ci::r-'CCi::r2",.OUc:so1'"'~'C~::r~ ... gCCi:r-<Ci::r-'CCi::r-'1CJc:::.-'CCi::r-CJCi" ..... U::r-= ..... ::rr-r " _ ".w~ , 

(52 .. 07+0 .76) .014(0.36) 
. -0.51 

I t--.090(2.29)MAX 

q H 

~ r ><l~R Hf H H A 111 ]Y 
:S2±.010 ~ .032(0.81) -JI. ,018_:003 

~. , .. 230(S.84)MAX 

.134±.014 
(3.40±0.36) 

.100±.010 
(2.54±0.25) (1.32±0.2~1 • '.' .'. TYP(0.46~g:~~) ... 

.032~:m 
(0.81~g:~~) 1.900(48.26)REF 

© 1988 FUJITSU LIMITED D40015S·2C 

The InformatlQ!' contained In thlJi docJJm,nt do!ts not convey any license 
under the eopyrlght8, patent rights, :software right'. or trademarks 

claimed by' Fujitsu. Circuit ,dlagr.am.s utilizing Fujitsu products are 
Included as a means 01 lIIu~tr~tlhg- 'typical applicatiQns: Complete 
Information sufficient for construction purpOs~ Is not necessarily given. 

~.106 

Dimensions in 
inches (millimeters) 

The Information contained In this document has been carefully checked 

and Is believed to be reliable. However, Fujitsu assumes no responsibility, 

for Inaccuracies. . Fujitsu re~erves the right to change products or 
specifications wlthou"t notice. 
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CMOS 1,048,576 BIT 
UV ERASABLE READ 
ONLY MEMORY 

CMOS 1,048,576 BIT UV ERASABLE READ ONLY 
MEMORY (EPROM) 

The Fujitsu MBM27Cl028 EPROM Is a high speed read-only static memory that Is 
UV-erasable and reprograrnmable. The devices contains 1,048,576 programma
ble or reprogrammable bits organized In a 131,072-byte/8 bit or 
65,536-word/16-blt format. The MBM27Cl028 has a mulltplexed address and 
data pin which permits the device to reduce the number of pin-count for portable 
system where compact circuit layout Is required. The MBM27Cl028 can then be 
housed In a 28-pln DIP or a 32-pad LCC with a transparent lid; when the lid Is 
properly exposed to an ultraviolet light source, a previously programmed bit 
pattem Is erased In approximately 15-to-21 minutes. A new bit pattern can then 
be written Into memory. 

The MBM27Cl028 EPROM Is fabricated using CMOS double polysilicon gate 
technology with stacked single transistor gate cells. The MBM27Cl028 Is an 
excellent choice for system development work and In other applications where 
program changes are frequently necessary. Once programmed, t!1e device 
requires only a single +5V power supply; the current requirements are 
exceptionally low In both the actlYe and standby modes of operat10n. 

• 65,536 word/16 bit organization with on chip decoding 
• 16-blt I)r 8-blt organization capability using a control signal 
• On-chip latches for address 
• Easy and simple memory expansion via OE pin 
• Three-state output for word-OR capability 
• TTL-compatible Inputs/outputs 
• Fast access time: 

MBM27Cl028-15 = 150ns (max.) 
MBM27Cl028-20 = 200ns (max.) 
MBM27Cl028-25 = 250ns (max.) 

• Single t5V(,tl0%) power supply with low current drain: 
Active operation = 30mA (max) 
Standby operation = O.lmA (max) 

• Programming voltage: tI2.5V(,t0.3V) 
• Programming capability with Quick Pro - algorl1hm 
• No Interiace to be required to MBL8086 and MBL80168 
• JEDEC approved pin assignments 
• Standard package: 

28-pln Ceramic (Cerdlp ) DIP Package: suffix = Z 
32-pad Frlt seal LCC Package: suffix = TV 

ABSOLUTE MAXIMUM RATINGS (see NOTE) 
Rating Symbol Value 

Supply Voltage with Respect to aND VCC -0.6 to t7.0 
VPp Voltage with Respect to aND Vpp -0.6 to t14.0 

All Inputs, 1I0s Voltage with V IN ,VIIO -0.6 to V cc+0.3 
Respect to aND 

Temperature under Bias T BIAS -25 to t85 

Storage Temperature T STG -65 to +125 

Unit 

V 

V 

V 

·C 

·c 
NOTE: Permanent device damage may occur If the above Absolute 

Maximum Ratings are exc(jleded. Functional operation should be 
restricted to the conditions as detailed In the operational sections of 
this data sheet. Exposure to absolute maximum rating conditions for 
extended periods may aflect device reliability ... 

Quick Pro TM I. a trademark of FWlTSU LIMITED 

Copyright" 1988 by FUJITSU LIMITED 

MBM27C1028-15 
MBM27C1028-20 
MBM27C1028-25 

September 1988 
Edition 1.0 

CERAMIC PACKAGE 
DIP-28C-C01 

LCC-32C-FOI See Page 11 

PIN ASSIGNMENT 

VCC 
NC PGM 
OE SHE 
CE m 
NC NC 

ADO A16 
AD8 AD1S 

ADI AD7 

AD9 AD14 

AD2 AD9 

ADl0 AD13 

AD3 ADS 

ADII AD12 

OND AD4 

LCC : See page 11 
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... pu·JlUor::~ MBM27C1028-20 
1II111~1 MBM27C1028-25 

Fig. 1 - MBM27C1Q2$ BLOCK DIAGRAM 

Xo 

lE lE TM 
ROW · ADDRESS • 

··DECODER • 
OUTPUT ENABLE & COLUMN Xl.023 

.....- CHIP ENABLE ADDRESS 
CIRCUIT DECODER 

'. . . . . . . 
', . 

. , 
, 

.. .' 

OUTPUT COLUMN ROW , 

r- DIRECTION ADDRESS ADDRESS 

~ CONTROL BUFFER BUFFER 

• 

1 I ;1 1 1...L~ 
· · 

Y63 

BHE 

Af 

ADI ••• ADs 

,I 1 11 AlB 
Do 

" 
DATA INPUT BUFFER & PROGRAM CONTROL 

.. " 
" • iPATA OUTPUT BUFFER , 
, .... 

A , 
" 

symboj," 
I, '.> V:alues' .' 

. Parameter '"' Min .' .'. Typ .. ' 

Input Capacitance (VIN = OV) CIN 6 

1/0 Capacitance IV 110 = OV) CliO 8 

9·108 

, 

1,048,576 
CELL MATRIX 

COLUMN 
GATE 

" 

. . . 

.Max 

8 

12 

I' 

'. 

D15 ---
Vee 

VPP 

GND 

Unit 

pF 

pl' 
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PIN DESCRIPTION 
Symbol (~!~~:·.l Function 

Vpp 1 +12.SV programming voltage 
(2) 

NC 2,S,24 No connection 
(1,3,6,12,17,26,28) 

OE 3 Output enable. When OE and CE are active low and the paM strove Is active 
(4) High: all proper output lines (Either '.ADO to AD1S" or 'ADO to AD7' are 

enabled. 

CE 4 Chip enable. When active low, the device Is enabled for data read and 
(S) programming operations. 

ADo to AD15 6-13,lS-22 Address/Data. When OE Is High, all ADs work as address Input line. 
17-11,13-1S,18-2S) When Low, all ADs work as data output line. 

aND 14 Circuit ground 
(16) 

A16 23 Address line (MSB) 
(27) 

ALE 2S Address latch enable. When CE Is Low and ALE Is Hlgh...,lWl address from Input 
(29) buffer Is transffer to address decoder by failing edge of ALE. 

BHE 26 Bus high enabla. ~en BHE Is Low In con/action with ADO, a word/16-blt data Is 
(30) available. When BHE Is High, a byte/8-blt data Is avalrable. 

paM 27 Program Control/Output Enable. When active Low, programming data from the 
Input buffer Is written Into a speclfiell.ll1.D'1emo~ovlded the following conditions 

(31) are met: VPP=12.SV: VCC=6V, CE=ALE=Low: OE=Hlgh. 

VCC 28 +SV Power supply 
(32) 

FUNCTIONAL TRUTH TABLE 
~ame ADD ADj-ADjS AlB 

STANDBY Hlgh-Z Hlgh-Z X·, 

READ ADDRESS LATCH X·, AIN AIN 

READ DOUT·· DOUT·· X 

OUTPUT DISABLE Hlgh-Z Hlgh-Z X 

PROGRAM ADDRESS LATCH VIL AIN AIN 

PROGRAM DIN DIN X 

RROGRAM VERIFY DOUT DOUT X 

PROGRAM INHIBIT Hlgh-Z Hlgh-Z X 

Note ·1: X can be either VIL or VIH. 
·2: See below. 

ADo and 1iHe should be basically used to 
enable for the lower and upper. byte of the 
~,respectlvery. But when both ADo and 
BHE are high, It enable to transfer the upper 
byte data to lower byte bus, ADo to AD7: 
thus, If SHE pulled High, the MBM27Cl028 
can be used for byte wlde/8-bit memory, 
organized 128K words by 8 bit. 

ALE BHE CE OE PGM 

X X VIH X X 

!. X·, VIL VIH X 
X VII 

VIL X VIL VIL VIH 

VIL X VIL V X 
X VIL 

!. VIL VIL VIH VIH 

VIL X VIL VIH VIL 

VIL X VIL VIL VIH 

X X VIH X X 

ADo BHE ADo to AD7 

VIL VIL Do to 07 

VIL VIH Do to 07 

VIH VIL Hlgh-Z 

VIH VIH Da to 015 

Vee Vpp GND 

5V SV OV 

5V 5V OV 

5V SV OV 

5V 5V OV 

6V 12.SV OV 

6V 12.SV OV 

6V 12.5V OV 

6V 12.SV OV 

AD8 to AD15 

Da to 015 

Hlgh-Z 

Da to 015 

Hlgh-Z 

9-109 



RECOMMENDED OPERATING CQNDITIONS (Referenced to GND) _ 

Valu. 

Parameter Symbol Min Typ Max Unit. 

Vee Supply Voltage Vee 4.5 5.0 5.5 V 

V pp Supply Voltage Vpp Vee':'0.6 Vee Vee +0.6 V 

Operating Temperature TAo 0 70 ·C 

DC CHARACTERISTICS (Recommended operating conditions unless otherwise noted) 
,. Values 

Parameter Symbol 
Min Typ 

Input Load Current VIN = 5.5V) Ilul 

Output Leakage Current IVoljr=5.5V) tl ~ol 
V pp Supply Current IPI>,- 1 

Vee Standby Currttnt IC;:E = V IH ) Iss, 0.3 

Ii ee Standby Current ICE. =V co +0.3V) I SB2 
-

1 

Veo Active Current ICE = v.L! lOUT = OmA) lec, 10 

Vee Operation Current If =4MHz, i OUT = OmA) 'I eO:! 8' 

Input High Voltage VIH 2:0 

Input Low Voltage VIL -0.1 

Output Low¥oltage llOL = 2.1mA) VOL 

Output High Voltage (IOH_= -4()0'_IJ.A) VOH , 2.4 
" ,,_. . 

Output High Voltage. IIOH= -100 IJ.A) VOH2 Vee-0.7 

J:lg. 2 "':' AC TEST CONDITIONS (INCLUDING PROGRAMMING) 

9~110 

Input. pulse levels: 
Input Rise and Fall Times: 

0.45V TO 2.4V 
$20ns 

Timing Measurement Reference Levels: O. 8V and 2. OV for inputs 

0.8V and 2. OV for outpust 
Output Load:' 1 TTL gate and CL =100pF 

Unit 
Max 

10 IJ.A 

10 IJ.A 

100 IJ.A 
1 mA 

100 IJ.A 
30 mA 

30 mA 

"ee+0.3 . V 

0:8 V 

0.4.5 _ V 

V 

V 



AC CHARACTERISTICS 
(Recommended operating conditions unless otherwise noted) 

MBM27C1 028-15 IIIIIIIIIII~IIIIIIIIMIIII~IIIMIII 
MBM27C1028-20 FUJITSU 
MBM27C1 028-25 I111I1111111111111111111111111111111111111111111111111 

MBM27Cl02S-15 MBM7Cl02S-20 MBM27Cl02S-25 

Parameter Symbol 
Min Typ Max Min Typ 

~ ~tlve to Q.\!!eut Valid 
t ACC 150 

(CE=OE=VIL, PGM='vIH) 

ALE Precharge Time (CE=V IL ) tpe 60 75 

CE Setup Time tCES 60 75 

Address Setup Time t AS 20 25 

Address Hold Time t AH 20 25 

BHE Setup Time tes 20 25 

BHE Hold Time teH 20 25 

OE Setup Time tOES 0 0 

OE Hold Time t OEH 20 25 

OE to Output Valid"' (PGM=VIH) tOE 0 70 0 

PGM to Output Valid" I (OE=VIL) tpGM 0 70 0 

Ooutput Disable to Output Float"· tOF 0 60 0 

NOTE: "' OE('PG"M) may be delayed up to tACC-tOE(tPGM) after the failing edge ofm. 
" 2 tOF Is specified from CE, DE or 'PG"M or m , whichever occurs first. 

Output Float Is defined as the point where data Is no longer driven. 

TYPICAL READ WAVEFORM 

CE VIH-
VIL-

ALE 
VIL-

BHE 
VIH-

VIL-

AD 
VIHlVoH -
VILlVoL -

Oe VIH-
VIL-

Unit 
Max Min Typ Max 

200 250 ns 

100 ns 

100 ns 

30 ns 

30 ns 

30 n. 

30 n8 

0 ns 

30 ns 

70 0 100 n8 

70 0 100 n8 

60 0 60 n8 
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CE 

'iil:r 

BHe 

MBM27C1028-15 
MBM27C1028-20 
MBM27C1028-25 

teEs 

VH-

V .. -

',IIlH-

VIL-

VIH-

VL-

VIHlVoH-, 
AD. VILIVa<.-

VIHIVOH 

AD,- AD, 

VILIVa<. 

VlHlVoH 

ADa- AD,. 

VLlVOL 

VH~ 
A,. 

VIL-

Of VIH_ 

VL-

tOEH 

OUTPUT 
DATA 

9-112 

LOWER & UPPER 
BVTE 

READ WAVEFORM 

LOWER 
BVTE 

UPPER 
BYTE 

UPPER 
BVTE 



MBM27C1028-15 
MBM27C1028-20 
MBM27C1028-25 

IIIIIII~~IIIIIIIIIIIIII~I~IIIIIIIIIIIII~IIII~III 
FUJITSU 

1111111111111111111111111111111111111111111111111111111111 

PROGRAMMING I ERASING INFORMATION 

PROGRAMMING 

When the MBM27Cl028 Is shipped the factory, all memory cells 
(1,048,576 bits) are set to High state (logic 1). During the 
programming procedure, affected bit cells are set to the Low 
state (logic 0). 

The MBM27Cl028 Is programmed with a fast programming 
algorithm design by Fujitsu called Quick Pro·. When 
+12.5V(±0.3V) Is applied to Vpp, +6V(±0.25V) Is applied to 

Vee, CE = VIL, PGM and OE = VIH, the programming mode Is 

Initiated. Next, the proper address In conjeetlon with BHE are 

Input by .faliing edge of AlE , and the data pattern Is applied to 

the Input buffer (Flgurel). When both address (and BHE) and 
data are stable, a O. 5ms negative pulse Is applied to the 

PGM. Upon verification of written. data read out by OE an· 
over pulse (three times the Initial pulse width times the number 
of pulses used to accomplish a write) should be applied tci 
complate tlie programming of one byte. Refer to the 
PROGRAMMING FLOWCHAAT' that follows for step-by-step 
programming procedures. 

Caution 

The width of one programming pulse must not exceed40ms; 
thus, a contln~ous TTL low-level voltage should not be applied 

to the PGM . Also, a O. llLF capacitor must be connected 
between V pp and ground to prevent excessive voltage 
transients. Neglecting either of these precautions may cause 
device failure. 

ERASING 

In order to clear all memory cells of programmed contents, the 
MBM27Cl028 must be exposed to an ultraviolet light source. 
To completely erase the memory (restore all cells to a logic 1 
state), a dosage of 15Wsec/cm2 Is required. The required 
exposure can be obtained by using a UV -lamp with a 
wavelength of 253.7nm with an Intensity of 12mW/cm2. 
Remove all filters from the 'Iamp and clean the transparent lid of 
the MBM27Cl028 with a non-abrasive cleaner. Hold the 
MBM27Cl028 approximately one Inch from the light source for 
15-to-21 mlmute. (Note. The MBM27Cl028 and other similar 
de.vlces can be erased by light sources with longer wavelength: 
however, the erasing' time. Is much greater. Nonetheless, 
exposure to fluorescents'orsunllght win severelY degrade and 
eventually erase the memory. When used In a lighted 
environment, It Is recommended that the transparent window 
be covered with an opaque label.) 
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PROGRAMMING II;RASING I NFORIVIATION , <Cont"~l 

PROGRAMMING WAVEFORM 

topw 

tDS 

tDF 



DC CHARACTERISTICS DURING PROGRAMMING 
(TA= 25°C±5°C. Vcc=6V±O.25V. Vpp=12.5V±O.3V) 

Parameter Symbol MIn 

Input High Level V 1H 2.0 

Input Low Level V 1L -0.1 

Input Load Current lu -10 

Vee Supply Current (CE=VIH ) I SB ' 

Vee Supply Current (CE=Vee,t 0.3V) I SB' 

Vpp Supply Current ( CE=V IL ) I ee3 

Vpp Supply Current ( CE=PGM=V IL' OE=V IH ) I. pp2 

Vpp Supply Current ( PGM=VIH ) I PP3 

Output Low Level ( IOL=2.1mA) VOL 

Output High Level ( I OH =-400 jJ.A) V OH 2.4 

AC CHARACTERISTICS DURING PROGRAMMING 
(TA= 25°C±5°C. Vcc=6V±O.25V, Vpp=12.5V±O.3V) 

Parameter Symbol 
Min 

Vee Setup Time tves 4 

V PP Setup Time t vPS 4 

CE Setup Time teEs 4 

Address Setup Time t AS 1 

Address Hold Time t AH 1 

ALE Precharge Time tpe 2 

ALE Low Hold Time t ALH 2 

Data Setup Time t os 2 

Data Hold Time t OH 2 

OE Setup Time tOES 2 

OE to Output Valid tOE 

OE to Output Float t OF 

Programming Pulse Width tpw 0.475 

Over Programming Pulse Number .. n 1 

MBM27C1028-15 111_1 
MBM27C1028-20 FUJITSU 
MBM27C1 028-25 Ilmlllllllllllllllllllllllllllllllllllmlll~1 

Typ Max UnIt 

V ee +0.3 V 

0.8 V 

10 jJ.A 

1 mA 

1 100 jJ.A 

30 mA 

50 mA 

5 mA 

0.45 V 

V 

Values 
Unit 

Typ Max 

IJ,S 

jJ.S 

jJ.S 

jJ.S 

jJ.S 

jJ.S 

jJ.S 

jJ.S 

)J.S 

S 

100 n. 

60 ns 

0.50 0.525 ms 

25 times 

9-115 
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FUJITSU MBM27C1028:';'20 
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Vcc=6V.t O.25V 
Vpp=.12.5V.t O.3V 
tpw=O.5ms.t 5% 
tOPN=1.5xNms .t 5% 

Fig. 3 - I'ROGijAMMING CHART 



PACKAGE DIMENSIONS 

Ce' 

NO 

ADO 

'\ 
ADS 

ADI 

ADD 

AD2 

NO 

ADl0 

LCC-32C-F01 

MBM27C1028-15 
MBM27C1028-20 
MBM27C1028-25 

PIN ASSIGNMENT 

AD3 ADll GND NO AD<! AD12 ADS 

III.IIII.II~IIIIII 
FUJITSU 

1IIIIIIImll.IIIIII.II.III.I~ 

NO 

Ale 

NO 

AD15 

AD7 

ADl" 

AD8 

AD13 

32-PAD CERAMIC (FRIT SEAL) LEADLESS CHIP CARRIER 
(Case No.: LCC-32C-F01) 

n 
.550~:~~~ 

(13.97~:~:) 
.025'.005 
(0.64.0.13)TVpL 

C.040(1.02)TVP 
(3PLCS) 

.045(1.14)TVP 

.070(1.78)TVP 

.130(3.30)MAX 

'Shape of PIN NO.1 INDEX: Subject to change without notice. 

© 1988 FUJITSU LIMITED C320178·2C 

.360(9.14)TVP 

C.015(0.38) TVP 

.045(1.14)TVP 

.075(1.91 )TVP 

Dimension in inches 
and (millimeters) 
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MBM27C1028 .... 15 
MBM27C1028.,.20 
MBM27C1028...,25 

PACKAGE DIMENSIONS 
28-P.IN CERAMIC DUAL IN-LINE PACKAGE 

(Case No.: DIP-28C-C01) 

R .025(0.64) 
REF· 

LJ 

.100±.OlO 

.600(15.24)TVP 

LJ t:J' LJ t:J LJ L:J L:J .. ' LJ LJ 

1.450~:g~~(36.83~~:~~) 
.100(2.54)MAX 

(2.54±0.25) 
~--~~~~==~~~~~-+~ 

1.300(33J'l2)R.EF. +,005 
.018_.003 

(O.46~g:~~) 

@ 1988 FUJITSU LIMITED 028007S.3C 

. The Information contained In this document does not convey any license 
under the COJ)YI:'IQht., pa~.nt rights, software rights or trademarks 

claimed by FuJllsu. circuit .dlagr.."s ullllzing FuJllsu prcducts are 
Included as a means of illustrating ~·typlc.f".ppllo:a.tl~8. " C;omplete 
Information sufficient for ~structlon purpose. Is nof neeessar:lJy glveri., 

9-1'1.8 

Dimensions in 
inches and (millimeters) 

The Information contained In this document has been carefully checked 
and Is believed to be reliable. However, Fujitsu assumSs riO 

responsibility for Inaccuracies. Fujitsu rea.rves the right to cha~ 
products or:speclflcatlons without notice. 



------------- Section 10 

Maximum 
Access 

Page Device Tlmelns) Capacity 

10-5 MBM27C128P-25 250 131072 bits 
(16384w x 8b) 

10-15 MBM27C256AP-25 250 262144 bits 
(32768w x 8b) 

10-25 MBM27C512P-25 250 524288 bits 
(65536w x 8b) 

CMOS One·Tlme 
PROMs 

Package Sealing 
Options Method 

28-pln Plastic DIP Plastic 

28-pln Plastlo DIP Plastlo 

28-pln Plastlo DIP Plastlo 

10·1 
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One-Time Programmable Handling Recommendation 

To ensure the best results from a One-Time Programmable (OTP) ROM, Fujitsu suggests the following 
procedure: 

1 • Program device in accordance with data sheet specifications 
2. Age device for 48 hours at 150 degrees centigrade 
3. Verify programmed data (Vcc = 5.5V and 4.5V). 

NOTE: Because One-Time Programmable ROMs are not erasable and therefore cannot be quality 
tested for programmming reliability, Fujitsu cannot quarantee 100% programming yield on OTP 
devices. 

10-3 
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CMOS 128K (131,072) BIT ONE TIME ELECTRICALLY 
PROGRAMMABLE READ ONLY MEMORY 

The Fujitsu MBM27C12BP is a high speed 131,072 bits CMOS one time 
electrically programmable read only memory (OTPROM). It is especially well 
suited for application where rapid turn·around and/or bit pattern experimen· 
tation, .and low-power consumption are important. 

The MBM27C128P is fabricated using CMOS double polysilicon gate tech· 
nology with single transistor stacked gate cells and housed in standard 28·pin 
plastic DIP package. It is organized as 16,384 words by 8 bits for use in micro· 
processor application. Single +5V operation greatly facilitates its use in systems. 

The MBM27C128P has the same . functions including write operations as 
MBM27C128 (EPROM) except for erase. 

• CMOS power consumption 
Standby: 100llA max. 
Active: 30 mA max. 

• 16,384 words x 8 bits organiza· 
tion, fully decoded 

• Single locati.on programming 
• Programmable utilizing the Quick 

Pro™ Algorithm 
• Programs with one 50 ms or 1 ms 

pulses 
• No clocks required (fully static 

operation) 

• TTL compatible inputs/outputs 
Fast access time: 

250ns max. (MBM27C128p·25) 
• Three·state output with OR-tie 

capability 
• Output Enable (OE) pin for sim· 

plified memory expansion 
• Single +5V supply, ±1 0% tolerance 
• Standard 2B-pin Plastic 

DIP: (Suffix: -P) 

ABSOLUTE MAXIMUM RATINGS (see NOTE) 

Rating Symbol Value Unit 

Temperature under Bias TB1AS -25 to +85 °c 
Storage Temperature TSTG -45 to +125 °c 
All Inputs/Outputs Voltage 

VIN,VOUT 
-0.6 to 

V 
with respect to GND Vee+0.6 

Voltage on As with Respect to GND VA9 -0.6 to +13.5 V 

Vpp Voltage with Respect to GND Vpp -0.6 to +22 V 

Supply Voltage with respect to GND Vee -0.6 to +7 V 

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted 
to the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 

Quick Pro™ is a trademark of FUJITSU LIMITED 

MBM27C128P.25 

September 1987 
Edition 1.0 

PLASTIC PACKAGE 
DIP-28P-M02 

PIN ASSIGNMENT 

This device contains circuitry to protect the 
inputs against damage due to high static volt
ages or electric fields. However, it is- advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi
mum rated voltages to this high impedance 
circuit. 

10-5 
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Fig. 1 - MBM27C128P ,BLOCK DIAGRAM 

0, 

1 
OUTPUT ENAB LE & 

CHIP ENABLE & 
PROGRAM LOGIC I--

J 
DATA INPUT Do 

BUFFER & 
PROGRAMMING : 

CONTROL 

1 .. · J 
07 

0, Os. 
Yo 

COLUMN V 
: DECODER : 

Y63 

~ Xo 

: ROW 
DECODER 

X 255 

f 
vee 

CAPACITANCE (TA • 25°C, f· 1MHzI 

Parameter Symbol 
.. 

" Min 
.' 

Inpu~Capacitance (~IN,=~VI C1N 

Outp~tCapac:itanCe (\louT ="OVI COUT 

" " 

OUTPUT 
BUFFER 

COLUMN 
GATING 

512 x 256 
CELL MATRIX 

f 
GND 

Value ", 

;', Unit 
Typ Max 

4 6 pF 

8 12 
I 

pF 
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FUNCTIONS AND PIN CONNECTIONS 

~ 
Address Input Data 1/0 (Pin No.) (2tol0, 21, (11-13, CE OE PGM Vee Vpp GND 

Mode 23 t026) 15-19) (20) (22) (27) (28) (1) (14) 

Read AIN DouT VIL VIL V IH Vee Vee GND 

V IH Don't Care 
Output Disable AIN High-Z V IL Vee Vee GND 

Don't Care VIL 

Standby Don't Care High-Z V IH Don't Care Don't Care Vee Vee GND 

Program AIN DIN V IL VIH V IL Vee Vpp GND 

Program Verify AIN DOUT V IL V IL V IH Vee Vpp GND 

Program Inhibit Don't Care High-Z V IH Don't Care Don't Care Vee Vpp GND 

RECOMMENDED OPERATING CONDITIONS (Referenced to GND) 

Value 
Parameter Symbol Unit 

Min Typ Max 

Vee Supply Voltage'1 Vee 4.5 5.0 5.5 V 

V pp Supply Voltage Vpp Vee-0.6 Vee+ 0.6 V 

Input High Voltage V IH 2.0 Vee+0.3 V 

Input Low Voltage VIL -0.1 0.8 V 

Operating Temperature TA 0 70 °c 

Note: *1 Vee must be applied either before or coincident with Vpp and removed either after or coincident with Vpp . 

DC CHARACTERISTICS (Recommended operating conditions unless otherwise noted) 

Value 
Parameter Symbol Unit 

Min Typ Max 

Input Load Current (V IN = 5.5V) IILlI 10 pA 

Output Leakage Current (VOUT = 5.5V) IILol 10 jJ.A 

Vpp Supply Cu·rrent Ipp1 1 100 jJ.A 

Vee Standby Current (CE = V IH) ISB1 1 mA 

Vee Standby Current 
15B2 1 100 pA 

(CE = VeetO.3V, lOUT = OmA) 

Vee Active Current (CE = VIL,louT = OmA) lee1 2 30 mA 

Vee Operation Current (f = 4MHz, lOUT = OmA) lee2 4 30 rnA 

Output Low Voltage (lOL = 2.1rnA) VOL 0.45 V 

Output High Voltage (lOH = -400jJ.A) VOH1 2.4 V 

Output High Voltage (lOH = -100jJ.A) VOH2 Vee- 0.7 V 
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Fig. 2 ~ AC TE;ST CONDITIONS (INCLUDING PROGRAMMING) 

Input Pulse Levels: 
Input Rise and Fall Times: 

O.8Vto 2.2V 
~20ns 

Timing Measurement Reference Levels:" 1.0V and 2.0V for inputs 
0,8V and 2.0V for outpust 

Output Load: 1 TTL gate and CL = 100pF 

AC CHARACTERISTICS 
(Recommended operating 'conditions unless otherwise noted) 

Parameter Symbol 
Min 

Address Access Time" tACC 

CE to Output Delay tCE 

OE to Output Delay'1 tOE 

Address to Output Hold tOH 0 

Output Enable High to Output Float'2 tOF 0 

M BM27C 128P·25 

Typ 

" 

Max 

250 

250 

100 

60 

-Notes: *, OE may be delayed up to tACC - tOE after the falling edge of CE without impact on tACC' 
*2 tOF is specified from OE or CE, whichever occurs first. 

10~8 

Output Float is defined as the point where data is no longer" driven. 

V1H -
ADDRESS YIL-

QUTPUT 

OPERATION TIMING DIAGRAM 

) ADDRESS 
VALID 

L CE 

I tOE 
',:; tACC 

HIGH·Z" ///f., 

"""" 
VALID OUTPUT 

K 

'I 
~ 

~ 
tOH 
.' 

. It'\: HIGH·Z 
,~/, , 

Units 

ns 

ns 

" ,ns 

ns 

ns 



PROGRAMMING INFORMATION 

PROGRAMMING 

1111111111111111111111111111111111111111111111111111 

FUJITSU 
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Upon delivery from Fujitsu, or after MBM27C128P has all 131,072 bits in into the MBM27C128P through the 
each erasure (see Erasure section), the the "1 ", or high, state. "O's" are loaded procedure of programming. 

Standard Program ming 

The programming mode is entered when 
+21V is applied to the Vpp pin and CE 
and PGM are both at V1L • During pro· 
gramming, CE is kept at V1L • A O.l/lF 
capacitor between Vpp and GND is 
needed to prevent excessive voltage 
transients, which could damage the 
device. The address to be programmed is 
applied to the proper address pins. 8 bit 

Quick Programming 

In addition to the standard 50 msec 
pulse width programming procedure, 
the MBM27C128P can be programmed 
with a fast programming algorithm 
designed by Fujitsu called Quick Pro TM. 

The algorithm util izes a sequence of a 
1 ms pulse to program each location. 
The programming mode is entered when 
+21V and +6V are applied to the Vpp 
pin and Vee pin respectively, and PGM 
and OE are V1H • During programming, 
CE is kept at V1L • A O.l/lF capacitor 
between V pp and G N D is needed to 
prevent excessive voltage transients 
which could damage the device. The 
address to be programmed is applied 
to the proper address pins. The 8 bit 
patgterns are placed on the respective 
data output pins. The voltage levels 
should be standard TTL levels. When 
both the address and data are stable, 
a sequence of a 1 msec, TTL low·level 
pulse is applied to the PGM pin and 

patterns are placed on the respective 
data output pins. The voltage levels 
should be standard TTL levels. When 
both the address and data are stable, a 
50 msec, TTL low·level pulse is applied 
to the PGM input to accomplish the 
programming. the procedure can be 
done manually, address by address, 

after that additional pulse is applied 
to the PGM pin to accomplish the pro· 
gramming. 

Procedure of Quick pro™ (Refer to the 
attached flow chart.) 

1) Input the start address (Address=G) 
2) Set the Vcc =6Vand Vpp=21V 
3) Input data. 
4) Compare the input data with FF. 

If data are FF, go to the step 11). 
If not, proceed the next step. 

5) Clear the counter (X+-O). 
6) Apply ONE programming pulse to 

PGM pin (tpw = 1ms Typ.). 
7) Inclement the counter (X+-X+1). 
8) Compare the counter value with 20. 

If X=20, go to the step 10). If 
X<20, proceed the next step. 

9) Verify the data. If the programmed 
data are the same as the in put data, 
proceed the next step. If not, go 
back to the step 6). 

Quick Pro ™ is a trademark of FUJITSU LIMITED. 

randomly, or automatically via the pro
per circuitry. All that is required is that 
one 50 msec program pulse be applied 
at each address to be programmed. It is 
necessary that this program pulse width 
not exceed 55 msec. Therefore, apply
ing a DC level to the PGM input is pro
hibited when programming. 

10) Apply the additional programming 
pulse to the PGM pin Oms x X or 
Xmsx1). 

11) Compare the address with the end 
address. If the programmed address 
is the end address, proceed the next 
step. If not, go back to the step 3) 
for next address (G+-G+1). 

12) Verify the data. If the programmed 
data are not the same as the input 
data, the part is failed. If the pro
grammed data the same as the input 
data, programming is at an end. 

All that is required is that initial 1 msec 
program pulse and additional program 
pulse (21 msec Max.) be applied at each 
address to be programmed. It is neces
sary that one program pulse width does 
not exceed 21 msec. Therefore, apply
ing a DC level to the PGM input is pro
hibited when programming. 

10-9 
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PROGRAMMING INFORMATION (continued) . 

. . ELECTRONIC SIGNATURE 

The .MBM27C12BP has an electronic sig
nature mode which can be .intended for 
use by programming equipment for the 
purpose of automatically matching the 
device to be programmed with. its cor· 

Ao 0, 

VIL 0 

VIH 

Note: Ag = 12V:!:.0.5V 

O2 

0 

0 

responding programming algorithm. 
The electronic signature . is activated 
when +12V is applied to the address line 
Ag (pin 24) of the MBM27C12BP. Two 
identifier bytes are readed out from the 

0 3 0 4 0 5 0 6 

0 0 0 

0 0 0 

A, thru As = A,o thru A '3 = CE = OE = VIL • 

PROGRAMMING WAVEFORM 

ADDRESS Vt>r:::> 
V 1L-

ADDRESS N 

tAS 

V1H/VoH-
DATA IN STABLE 

·HIGH-Z 
DATA VIL/Vo L ...::.. 

outputs by, toggling address line Ao 
(pin 10) from V IL to V IH' The address 
lines from A, through A'3 must be 
hold at V IL during the electronic sig· 
nature mode. See the table below. 

0 7 ,. Os Definition 

0 0 Mnufacture 

0 Device 

t= 
tAH 

.' DATA,DUT 
VALID 

tos tOH ~ ~ 
Vpp 

Vpp -

VCC~ 
tvs 

CE 
VIH-~ 
V 1L -

tCES 

~ j PGM YIH-
jIlL -

I tpw tOES 

V tH 
I 

DE 1 ) 
\tIL -

10·10 



1. Standard Programming 

DC CHARACTERISTICS 

(TA = 25±5°C, V~~ = 5V±5%, V~~ = 21±0.5V) 

Parameter 

Input Leakage Current 
(VIN "5.25V/0.45V) 

Vpp Supply Current During Programming 
Pulse (CE" PGM = Vld 

Vee Supply Current 

Input Low Level 

Input High Level 

Output Low Voltage During Verify 
(lOL = 2.1mA) 

Output High Voltage During Verify 

(lOH = -400IlA) 

Symbol 

ILl 

IpP2 

lee3 

VIL 

V IH 

VOL 

VOH 

Min 

... 0.1 

2.0 

2.4 

m_lll~m~11 
F'UJI'I'BU 

MBM27C128p·25 III'-. 

Value 
Unit 

Typ Max 

10 IlA 

40 mA 

30 mA 

O.S V 

Vee+O·3 V 

0.45 V . 
V 

Note: *1 Vee must be applied either coincidently or before Vpp and removed either coincidently or after Vpp . 
*2 Vpp must not be greater than 22 volts including overshoot. Permanent device damage may occur if the device is 

taken out or put into socket remaining Vpp = 21 volts. Also, during CE =PGM = V IL, V pp must not be switched 
from 5 to 21 volts or vise·versa. 

AC CHARACTERISTICS 

(T A = 25±5°C, Vee" 5V±5%, Vpp " 21±0.5V) 

Value 
Parameter Symbol Unit 

Min Typ Max 

Address Setup Time tAS 2 lIS 

Chip Enable Setup Time teEs 2 IlS 

Output Enable Setup Time tOES 2 IlS 

Data Setup Time tos 2 liS 

Vpp Setup Time tvs 2 lIS 

Address Hold Time tAH 0 IlS 

Data Hold Time tOH 2 IlS 

Output Enable to Output FIQat Delay tOF 0 130 ns 

Data Valid from Output Enab!e tOE 150 ns 

PGM Pulse Width tpw 25 50 55 ms 

10-11 
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PROGRAMMING INFORMATION (continued) 

2. Quick Programming 

DC CHARACTERISTICS 

(TA = 25±5°C V~b = 6V±0.25V, V;~ = 21V±0.5V) 

Parameter 

Input Leakage Current 
(V IN = 6.25V !0.45V) 

Vpp Supply Current During Programming 
Pulse iCE = PGM = Vld 

Vee Supply Current 

Input Low Level 

Input High Level 

Output Low Voltage During Verify 
(lOL= 2.1mA) 

Output High Voltage During Verify 
(lOH = -400IJ,A) 

Symbol 
Min 

ILl 

IpP2 

lee3 

V IL -0.1 

V IH 2.0 

VOL 

VOH 2.4 

Value 

Typ Max 

10 

40 ',' 

30 

0.8 

Vee+0.3 

0.45 
I' 

Note: * 1 Vec must be applied either corncidently or before V pp and removed either concidently or after V pp . 

Unit 

IJ,A, 

mA 

iliA 

V 

V 

V 

V 

• 2 ,V pp must not be greater than ,22' volts including overshoot. Permanent de9ice damage may occur the device is 
taken out or put into socket· remaining Vpp = 21 volts. Also, dUring CJ: = PGM = V IL, V pp must not be switched 
from 6 to 21 volts or vise·versa. 

AC CHARACTERISTICS 

(T A = 25±5°C, Vee = 6V±0.25V, Vpp = 21V±0.5V) 

Value 
Parameter Symbol Unit 

Min Typ Max 

Address Setup Time tAs 2 IJ,s 

Chip Enable :Setup Time teES 2 IJ.S 

'Output Enable Setup Time' tOES 2 IJ,s 

Data Setup Time tos 2 IJ,S 

, V pp Setu p TIllie .. .. 
tvs 2 IJ,S 

Address Hold Time tAH 0 IJ,S 

Data Hold Time 
,'. 

tOH 2 IJ,s 

Output Enable to Qutput FloatDel·ay tOF ' 0 130 ns 

Data Valid ftom 0\Jtput Enable, tOE 150 ns 

PGM Pulse Width 'i~ tpw 0.95 1 1.05 ms 
," 
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PROGRAMMING FLOW CHART FOR Quick Pro™ 

vee· 6V±O.25V 
Vpp • 21 V±O.6V 

T pw • 1 ms±60"s 
( •• Xms±6%1 

G: START ADDRESS 
N: STOP ADDRESS 
X : COUNTER VALUE 
MAXIMUM 42ms/BYTE 
MINIMUM 1.9ms/BYTE 

Quick Pro™ is a trademark of FUJITSU LIMITED. 

APPLY ADDITIONAL PROG. PULSE 

lmlxXorXms'xl 

NG 
FAIL 

10-13 
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PACKAGE DIMENSIONS 
Standard 28-pin Plastic DIP (Suffix: ·PI 

28·LEAD PLASTIC DUAL IN-LINE PACKAGE 
(CASE No_: DIP-28P-M02) 

I 
.543'.010 

INDEX 

1~==========3;;;:::;::=::;:;;;¢'==========~IJ"~' 
t--~---1.407~:g~i35~73~g:~)_------.l' j 

.600(.15.24)TYP 

.100(2.54) I 
TYP 

.062(1.58)MAX 

@FUJITSl! LIMITED 1986 D28006S-2C 

The Information conteined in this document does iiot. convey any 

licen.e under copyrights, patent rights, software rights or trademarks 

claimed by Fujitsu. Circuit diagrams utilizing Fujitsu products are 

included as a maens of iII~stratil\g typical applications: ,Complete 

Information sufficient for tonstruction purposas is not necassarily 

, .• ;t 

10·14 

Dimensions In 
inche, (millimeters) 

given. The information conteined in this document has baan carefully

checked and is believed to be reliabla. However, Fujitsu assumes no 

r.esp~nsibiliiv for inaccuracies. Fujitsu reserves the right to change 

products or specifications without notice. 



CMOS 256K (262,144) BIT ONE TIME ELECTRICALLY 
PROGRAMMABLE READ ONLY MEMORY 

The Fujitsu MBM27C256AP is a high speed 262,144 bits CMOS one time 
electrically programmable read only memory (OTPROM). It is especially well 
suited for application where rapid turn·around and/or bit pattern experimen· 
tation, and low-power consumption are important. 

The MBM27C256AP is fabricated using CMOS double polysilicon gate tecl!· 
nology with single transistor stacked gate cells and housed in standard 28-pin 
plastic DIP package. It is organized as 32,76B words by 8 bits for use in micro
processor applications. Single +5V operation greatly facilitates its use in 
systems. 

The MBM27C256AP has the same functions including write operations as 
MBM27C256A (EPROM) except for erase. 

• CMOS power consumption 
Standby: 100 JAA max. 
Active: 30mA max. 

• 32,76B words x B bits organiza
tion, fully decoded 

• Single location programming 
• Programmable utilizing the Quick 

Pro™ algorithm 
• Programming voltage: 12.5V 
• No clocks required (fully static 

operation) 

• Fast access time: 
250 ns max. (MBM27C256AP-25) 

• TTL compatible inputs/outputs 
• Three-state output with OR-tie 

capability 
• Single +5V supply, ±1 0% tolerance 
• Standard 2B-pin plastic 

DIP: (Suffix: -PI 

ABSOLUTE MAXIMUM RATINGS (see NOTE) 

Rating Symbol Value Unit 

Temperature under Bias TBIAS -25 to +B5 °c 
Storage Temperature TSTG -45 to+125 °c 
All Inputs/Outputs Voltage 

"IN, VOUT -0.6 to +7 V 
with respect to GND 

Voltage on As with respect to GND VAg -0.6 to +13.5 V 

Vpp Voltage with respect to GND Vpp -0.6 to +14 V 

Supply Voltage with respect to GND Vce -0.6 to +7 V 

NOTE: Permanent device damage may occur if ABSOLUTE" MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as "detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 

Quick Pro™ is a trademark of FUJITSU LIMITED 

MBM27C256AP·25 

Vpp 

A12 

A7 

A6 

A5 

A. 

A3 

A2 

A, 

AD 

0, 

O2 

03 

GNO 

September 1987 
Edition 1.0 

PLASTIC PACKAGE 
DIP-28P-M02 

PIN ASSIGNMENT 

Vee 

A,. 

A'3 

A. 

A. 

Al1 

DE 

A'D 

CE 

O. 

07 

o. 
o. 
o. 

This device contains circuitry to protect the 
inputs against damage due to high static volt
ages or electric fields. However, it is advised 
that normal precautions be taken to· avoid 
application of any voltage higher than ms)(j· 
mum rat'ed voltages to this high impe.dance 
circuit. 
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Fig.' - MBM27C256APBLOCK DIAGRAM 

01 

OUTPUT ENABLE & 
CHIP ENABLE & 

I--PROGRAM LOGIC 

t , 

DAtA INPUT 
DO 

BUFFER & 
PROGRAMMING 

AO 

CONTROL 07, 

1,-" ~ I \'-

YO 

COLUMN · , 
DECODER · Y63 

~ 
Xo . ROW 

: DECODER · 
XS11 

t t 
Vpp Vee 

CAPACITANCE ITA =25°C,f.' MHd 

Parameter Min 

" . 
Input Capscitance N 11',f= (lVl . 

Output CII~it8nce (V OUT "<lYl CO.UT 
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Os 

. 
OUTPUl 
BUFFER 

. 
COLUMN 
GATING 

512x512 
CELL MATRIX 

GND 

Typ • Max Unit 

" 

4 6 pF 

8 12. ... pF 



FUNCTIONS AND PIN CONNECTIONS 

~ 
Address Input Data 1/0 

(Pin No.1 Ag . CE 
(2-10,21, (24) (11-13, (20) 

Mode 23,25-27) 15-19) 

Read A'N A'N DOUT V,L 

Output 0 isable A'N A'N High-Z V,L 

Standby Don't Care Don't Care High-Z V ,H 

Program A'N A'N D,N V,L 

Program Verify A'N A'N DouT Don't Care 

Program Inhibit Don't Care Don't Care High-Z V ,H 

Electronic Signature A'N +12 V Code V,L 

RECOMMENDED OPERATING CONDITIONS 
(Referenced to GND) 

Parameter Symbol Min 

Vee Supply Voltage" Vee 4.5 

Vpp Supply Voltage Vpp Vee-0.6 

Input High Voltage V,H 2.0 

Input Low Voltage V,L ~0.1 

Operating Temperature TA 0 

Illm~~~llllmIIIIIIIMmllllm~llm. 
FUJITSU; 

MBM27C256AP.25 ~llllllllmmlllmllllm~~~~~III< 

OE Vee Vpp GND 
(22) (28) (1) (14) 

V,L +5 V +5V GND 

V ,H +5V +5V GND 

Don't Care +5V +5 V GND 

V ,H +6V +12.5V GND 

V ,L +6V +12.5V GND 

V ,H +6V +12.5V GND. 

V ,L +5 V . +5V GND 

Typ Max Unit 

5.0 5.5 V 

Vee Vee+0.6 V 

Vee+O.3 V 

0.8 V 

70. °c 
Note: 'Vee must be applied either before or coincident with Vpp and rel1)oved either after or coincident withVpp . 

DC CHARACTERISTICS 
(Recommended operating conditions unless otherwise noted) 

Parameter Symbol Mii, Typ Max Unit 

Input Load Current (V IN = 5.5 V) ILl 10 IJA 

Output Leakage Current (VOUT = 5.5 V) I LO 10 IJA 

Vpp Supply Current (Vpp = Vee ± 0.6 V) Ipp 1 100 IJA 

Vee Standby Current (CE = V ,H ) ISBI 1 mA 

Vc9f Standby Current 
( =Vee±0.3V,louT=OmA) ISB2 1 100 IJA 

Vee Active Current (~=V,d leel 30 mA 

Vee Operation Current (f = 4 MHz, louT = 0 mAl lee2 30 mA 

Output Low Voltage (lOL = 2.1 mAl VOL 0.45 V 

Output High Voltage (lOH = -400 IJA) VOH1 2.4 V 

Output High Voltage (lOH = -100 IJA) VOH2 Vee-0.7 V 

10·n 
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Fig. 2 - AC TEST CONDITIONS (INCLUDING PROGRAMMING)' 

Input Pulse Levels: 
Input Rise and FaH Times: 

'Timing Measurement Reference Levels: 

Output Load: 

AC CHARACTERISTICS 

0.45 V to 2.4 V 
~20ns 
1.0 V and 2.0 V for inputs 
0.8 V and 2.0 V for outputs 
1 TTL gate and CL = 100 pF 

(Recommended operating conditions unless otherwise noted) 

Parameter Symbol 
Min 

Address Access Time'1 ICE = OE =Vld t ACC 

CE to Output Delay (OE; Vld tCE 

OE to Output Delay'1 ICE;= Vld' ,'.' ;OE 
". 

Address to Output Hold tOH a 
Output Enable Highto Output Float'2 'tol" a 

MBM27C255AP·25 

Typ 

'-Notes: "' OE may be delayed up to tACC - tOE after the fol"n~ edge"of CE without Impact on tACC' 
*2 tOF is specifiedfro'm O'E.or l!E. whichever occurs first.· , 

10,-18 

Output Floating is dofined as the point whete dota is no longer driven. 

ADDRESS, VIH-
VIL .... 

CE V IH-
Vlt:"'. 

OE VIH-
VIL-

OUTPUT VOH-
VOL-

OPERATION TIMING DIAGRAM 

ADDRESS 
VALID 

VALID OUTPUT 

Uniu 
Max 

250 ns 

250 ns , 

100 ns 

ns, 

50 ns 

HIGH·Z 



PROGRAMMING INFORMATION 

PROGRAMMING 

Upon delivery from Fujitsu, or after 
each erasure (see Erasure section), the 
MBM27C256AP has all 262,144 bits in 
the "1", or high state. "O's" are loaded 
into the MBM27C256AP through the 
procedure of programming. 

The MBM27C256AP is programmed 
with a fast programming algorithm 
designed by Fujitsu called Quick Pro TM. 

The programming mode is entered when 
+12.5V and +6V are applied to Vpp and 
Vee respectively, and CE and OE are 
V1H • A 0.1j.lF capacitor between Vpp 
and GND is needed to prevent excessive 
voltage transients which could damage 
the device. The address to be pro
grammed is applied to the proper 
address pins. The 8 bit data pattern to 
be written is placed on the respective 
data output pins. The voltage levels 
should be standard TTL levels. When 
both the address and data are stable, 
a 1 ms programming pulse is applied to 

ELECTRONIC SIGNATURE 

The MBM27C256AP has electronic sig
nature mode which is intended for use 
by programming equipment for the 
purpose of automatically matching the 
device to be programmed with its cor-

Ao 0, O2 

V1L 0 0 

V1H 0 1 

Note: Ag = 12V±0.5V 

CE and after that one additional pulse 
which is 3 times as wide as previous 
pulse is applied to ~ to accomplish 
the programming. 

Procedure of Quick Pro ™ (Refer to the 
attached flowchart.) 

1) Set the start address (=G) at the 
address pins. 

2) Set Vee = 6V, Vpp = 12.5V and CE 
= V1H • 

3) Clear the programming pulse coun
ter (X +- 0). 

4) Input data to respective pins. 
5) Apply ONE programming pulse 

(tpw = 1ms Typ.) to CEo 
6) Increment the counter (X +- X+1). 
7) Compare the number (=X) of 

applied programming pulse with 25 
and then verify the programmed 
data. If programmed data is veri
fied, go to the next. step regardless 
of X value. If X = 25 and pro
grammed data is not verified, the 

responding programming algorithm. 

The electronic signature is activated 
when +12V is applied to address line Ag 
(pin 24) of the MBM27C256AP. Two 
identifier bytes are readed out from the 

0 3 0 4 0 5 0 6 

1 0 0 0 

0 0 x 1 

A, thru As = A,o thru A'3 = CE = OE = V1L • 

A!4 = Either V IL or V IH 

Quick Pro ™ is a trademark of FUJITSU LIMITED 
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device fails. If X = 25 and pro
grammed data is not verified, go 
back to the step 5). 

8) Apply one additional wide pro
gramming pulse to CE (3X ms). 

9) Compare the address with an end 
address (=N). If the programmed 
address is the end address, proceed 
to the next step. If not, increment 
the address(G +- G+1) and then go 
to the step 3) for the next address. 

10) set Vee = Vpp = 5V. 
11) Verify the all programmed data. If 

the verification succeeds, the pro
gramming completes. If any pro
grammed data is not the same as 
original data, the device fails. 

A continuous TTL low level should 
not apply to ~ input pin during the 
program mode (Vpp = 12.5V, Vee = 6V 
and OE = V IH) because it is required 
that one programming pulse width does 
not exceed 78.75 ms at each address. 

outputs by toggling address line Ao 
(pin 10) from V1L to V1H • The address 
lines from A, to A'3 must be hold at 
V1L to keep the electronic signature 
mode. See the table below. 

0 7 Os Definition 

0 0 Manufacture 

1 0 Device 
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PROGRAMMING INFORMATION (Cont'd) 

I 

Vpp 

Vee 

CE 
VI 

PROGRAMMING WAVEFORM 

Program 

, 
.<If;" 

Verify Additional Program 

• Don't Care 



DC CHARACTERISTICS 

(TA = 25±5°C, VCC "1 = 6V±0.25V, Vpp "2 = 12.5V±0.3V) 

Parameter Symbol 

Input Leakage Current (V IN = 6.25V /0.45V) IlL 

Vpp Supply Current (CE = VIL , OE = VIH ) IpP2 

Vpp Supply Current (OE = Vld IpP3 

V cc Supply Current Icc 

Input Low Level V IL 

Input High Level V IH 

Output Low Voltage During Verify (lOL = 2.1mA) VOL 

Output High Voltage During Verify (lOH = -400IlA) VOH 

Min 

-0.1 

2.0 

2.4 

11111~llllllllmlmlm~~m~~~~~I~1 
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Typ Max Unit 

10 IlA 

50 mA 

5 mA 

100 mA 

0.8 V 

Vcc+0.3 V 

0.45 V 

V 

Note: *1 Vcc must be applied either coincidently or before Vpp and removed either concidently or after Vpp . 
*2 Vpp must not be greater than 14 volts including overshoot. 'Permanent device damage may occur if the device is 

taken out or put into socket remaining Vpp = 12.5 volts. Also, during CE = V IL , OE = VIH , Vpp must not be 
switched from Vcc to Vpp volts or vice versa. 

AC CHARACTERISTICS 

(TA = 25±5°C, Vcc = 6V±0.25V, Vpp = 12.5V±0.3V 

Parameter Symbol Min Typ Max Unit 

Address Setup Time t AS 2 IlS 

Output Enable Setup Time tOES 2 Ils 

Chip Enable Setup Time teES 2 IlS 

Data Setup Time tos 2 IlS 

Vpp Setup Time tvps 2 IlS 

V cc Setup Time tvcs 2 Ils 

Address Hold Time tAH 2 jJ.S 

Data Hold Time tOH 2 jJ.S 

Chip Enable Hold Time tCEH 2 Ils 

Output Enblea to Output Valid tOE 120 ns 

Output Disable to Output Float Delay tOF 105 ns 

Programming Pulse Width tpw 0.95 1 1.05 ms 

Programming Pulse Number x 1 25 times 

Additional Programming Pulse Width tAPw 2.85 78.75 ms 

10-21 
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PROGRAMMING INFORMATION (Cont'd) 

Vee ·6V ± 0.25V 

Vpp· 12.5V ± 0.3V 

G : START ADDRESS 
N : STOP ADDRESS 
X.: COUNTER VALUE 

MAXIMUM 105 mslBYTE 
MIN.IMUM 3.8 mslBYTE 

PROGRAMMING FLOW CHART FOR Quick Pro™ 

NG 

Quick Pro™ is a trademark of FUJITSU LIMITED 

10-22 



PACKAGE DIMENSIONS 
Standard 28-pin Plastic DIP (Suffix: -PI 

11!!~~mOO~m~l~mm. 
FWITSU 

MBM27C256AP.25 m~~I~~IMIII~~. 

28-LEAD PLASTIC DUAL IN-LINE PACKAGE 
(CASE No_: DIP-28P-M02) 

I 
.543'.010 

INDEX 

1~=====~:;;:==:;;;======:::jIJ"~' 
1------1.407~:~(36.73~g:~)-----~1 

.600(15.24)TVP 

~FUJITSU LIMITED 1986 D28006S·2C 

The Information contained in this document does not convey any 

license under copyrights, petent rights, soft_rs rights or trademarks 

claimed by Fujitsu. Circuit diagrams utilizing Fujitsu products ars 

inc:lu~d as 8 means of illustrating typical applications. Complete 

information sufficient for construction purposes is not necessarily 

Dimensions In 
inches (millimeters) 

given. The information contained in this document has been carefully· 

checked and is believed to be reliable. However, Fujitsu assumes no 

responsibility for inaccuracies. Fujitsu reserves the right to change 

products or specifications without notice. 
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CMOS 512K (524,288) BIT ONE TIME ELECTRICALL V 
PROGRAMMABLE READ ONLY MEMORY 

The Fujitsu MBM27C512P is a high speed 524,288 bits CMOS one time elec
trically programmable read only memory (OTPROM). It is especailly well 
suited for application where rapid turn-around and/or bit pattern experimen
tation, and low-power consumption are important. 

The MBM27C512P is fabricated using CMOS double polysilicon gate tech
nology with single transistor stacked gate cells and housed in standard 28-pin 
plastic DIP package. It is organized as 65,536 words by 8 bits for use in micro
processor applications. Single +5V operation greatly facilitates its use in 
systems. 

The MBM27C512P has the same functions including write operations as 
MBM27C512 (EPROM) except for erase. 

• CMOS power consumption 
Standby: 100 jJA max. 
Active: 30mA max. 

• 65,536 words x 8 bits organiza
tion, fully decoded 

• Single location programming 
• Programmable utilizing the Quick 

Pro™ Algorithm 
• No clocks required (fully static 

operation) 

• TTL compatible inputs/outputs 
• Fast access time: 

250 ns max. (MBM27C512P-25) 
• Three-state output with OR-tie 

capability 
• Output Enable (OE) pin for sim

plified memory expansion 
• Single +5V supply, ±1 0% tolerance 
• Standard 28-pin plastic 

DIP: (Suffix: -PI 

ABSOLUTE MAXIMUM RATINGS (see NOTE) 

Rating Symbol Value Unit 

Temperature under Bias TB1AS -25 to +85 ·C 

Storage Temperature TSTG -45 to +125 ·C 

All Inputs/Outputs Voltage 
V1N,VOUT 

-0.6 to 
V 

with respect to GND Vee+0.6 

Voltage on As with Respect to GND VA9 -0.6 to +13.5 V 

Vpp Voltage with Respect to GND Vpp -0.6 to +22 V 

Supply Voltage with respect to GND Vee -0.6 to +7 V 

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS ·are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 

Quick Pro™ is a trademark of FUJITSU LIMITED 

MBM27C512P·25 

September 1987 
Edition 1.0 

PLASTIC PACKAGE 
DIP-28p·M02 

PIN ASSIGNMENT 

A,s 

A'2 

A7 

A6 

As 

A. 

A3 

A2 

A, 

AD 

0, 

O2 

03 

GNO 

vee 
A,. 

A'3 

As 

Ag 

A" 

OElVpp 

A'D 

CE 
Os 

07 

06 

05 

O. 

This device contains circuitry to protect the 
i·nput. a!lllin.t damage dus. to high static volt· 
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi~ 
mum rated voltage. to ··this high impedance 
~=~ . 

10·25, 
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Fig. 1 - MBM27C5.12P BLOCK DIAGRAM . , . 
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CAPACITANCE (TA = 25°C. f = lMHz) 

Parameter 
i 

Symbol 
Min 

Inp01Capacitance(VllIj = 0 V. except C>"EYVpp } '.. . ~ . CIN' -
OE/Vpp Input capacitance (VIN = 0 VI CIN2 -
Output Capacitllnce (VOUT = 0 VI, <)v COUT -

•... 

1046' 

. I 
OUTPUT 
BUFFER 

" 

COLUMN 
GATING 

512 x 1024 
CELL MATRIX 

f 
GND 

Value 
Unit 

Typ Max 

4 6' pF 

,- ,.20 IIF, ~' 

8 12 pF 
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FUNCTIONS AND PIN CONNECTIONS 

~ (Pin No.) Address Input Data I/O CE OE/Vpp Vee GND 
(1-10,21,23-27) (11-13,15-19) (20) (22) (28) (14) 

Mode 

Read AIN DOUT V IL V IL 5V GND 

Output Disable AIN High-Z VIL V IH 5V GND 

Standby Don't Care High-Z V IH Don't Care 5V GND 

Program AIN DIN V IL 12.5V 6V GND 

Program Verify AIN DOUT VIL VIL 6V GND 

Program Inhibit Don't Care High-Z V IH 12.5V 6V GND 

RECOMMENDED OPERATING CONDITIONS (Referenced to GND) 

Value 
Parameter Symbol Unit 

Min Typ Max 

Vee Supply Voltage Vee 4.5 5.0 5.5 V 

Input High Voltage VIH 2.0 Vee +0_3 V 

Input Low Voltage VIL -0.1 0.8 V 

Operating Temperature TA 0 70 ·C 

DC CHARACTERISTICS (Recommended operating conditions unless otherwise noted) 

Value 
Parameter Symbol Unit 

Min Typ Max 

Input Load Current (VIN = 5.5 V) IILII 10 /lA 

Output Leakage Current (VOUT = 5.5 V) IILOI 10 /lA 

Vee Standby Current (CE = VIH ) 1561 1 mA 

Vee Standby Current 
1562 1 100 /lA 

(et: = Vee ±0.3 V, lOUT = 0 mAl 

Vee Active CUrrent 
lee1 4 30 mA 

(CE = VIL , lOUT = 0 mAl 

Vee Operation Current 
lee2 10 30 mA 

(f = 4 MHz, lOUT = 0 mAl 

Output Low Voltage (lOL = 2.1 mAl VOL 0.45 V 

Output High Voltage (loH = -400 /lA) VOH1 2.4 V 

Output High Voltage (lOH = -100/lA) VOH2 Vee -0.7 V 
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Fig.2 - AC TEST CONDITIONS (INCLUDING PROGRAMMING) 

Input Pulse··Levels: 
Input Rise and Fall Times.: 

Timing Measurement Reference Levels: 

Output Load: 

0.45Vt02.4V· 
~20ns 

O.BV and 2.0V .for inputs 
O.BV and 2.0V for outPUts 
1 TTL gate and CL = 100pF 

~ r .' . 
AC CHARACTERISTICS 
(Recommended operating conditions unless otherwise noted) 

M BM2.1C512p·25 
Parameter " 

.,' , , ~yri'lbQI 
Min Typ Max 

Address Access Time'1 tACC '. 250 

CE to Output Delay tCE 250 

OE to Outpl,ltQQllly'1 tOE 100 

Address .to Output Hold tOH 0 

Output Enable High to Output Float '2 tOF 0 60 

- -Notes: *, OEmay be delayed up to tAce - tOE after the falling edge of CE without impact on tAce. 
*2 tOF is specified from OE or CE, whichever occurs first. 

Output F,l,oat is, d,efined as the poin~ wh~re d~ta is no longer driven. 

OPERATION TIMING DIAGRAM 

) ADDRESS K VALID 

CE VIIi 
"IL- ~ 

I tCE tOF ...:..:-

OE V1H -
V1L - ~ 

I tOE 
tACC .' tOH 

" 

OUtPUT 
H,IGH:Z f///, VALID OUTPUT <'\. I"- HIGH·Z 

'" '\.. '\.. '" '-/./" 
. " 

1(1.;28 

Units 

ns 

ns 

ns 

ns 

ns 



PROGRAMMING INFORMATION 

PROGRAMMING 

Upon delivery from Fujitsu, or after 
each erasure (see Erasure section), the 
MBM27C512P has all 524,2B8 bits in 
the "1", or high state. "O's" 'are loaded 
into the MBM27C512P through the 
procedure of programming. 

The MBM27C512P is programmed with 
a fast programming algorithm designed 
by Fujitsu called Quick Pro TM. The 
programming mode is entered when 
+12.5V and +6V are applied to Vpp and 
Vee respectively, and CE is VIH • A 
O.I/lF capacitor betweenVpp and GND 
is needed to prevent excessive voltage 
transients which could damage the 
device. The address to be programmed 
is applied to the proper address pins. 
The B bit data pattern to be written is 
placed on the respective data output 
pins. The voltage levels should be stand
ard TTL levels. When both the address 
and data are stable, alms programming 

ELECTRONIC SIGNATURE 

The MBM2'7C512P has electronic sig
nature mode which is intended for use 
by programming equipment for the 
purpose of automatically matching the 
device to be programmed with its cor· 

pulse Is applied to CE and after that one 
additional pulse which is 3 times as wide 
as previous pulse is applied to CE to 
accomplish the programming. 

Procedure of Quick Pro ™ (Refer to the 
attached flowchart.) 

1) Set the start address (=G) at the 
address pins. 

2) Set Vee = 6V, Vpp= 12.5V and CE 
=V IH • 

3) Clear the programming pulse coun
ter (X +- 0). 

4) Input data to respective pins. 
5) Apply ONE programming pulse 

(tpw = lms Typ.) to CEo 
6) Increment the counter (X .... X+l). 
7) Compare the number (=X) of 

applied programming pulse with 25 
and then verify the, programmed 
data. If programmed data is veri
fied, go to the next step regardless 
of X value. If X = 25 and pro· 
grammed data is not verified, the 

responding programming algorithm. 

The electronic signature is activated 
when +12V is applied to address line As 
(pin 24) of the MBM27C512P. Two 
identifier bytes are readed out from the 

Ao 0, 02 03 0" 05 0& 0 7 

VIL 0 0 1 0 

VIH 1 1 0 0 

Note: Ag = 12V ± 0.5V 
A, thru As = A,o thru A'3 = CE = OE = VIL • 

A'4 = A,e = Either VIL or VIH 

Quick Pro™ is a trademark of FUJITSU LIMITED 

0 0 0 

0 1 1 
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device fails. If X < 25 and pro
grammed data is not verified, go 
back to the step 5). 

B) Apply one additional wide pro
gramming pulse to CE (3X ms). 

9) Compare the address with an end 
address (=N). If the programmed 
address is the end address, proceed 
to the next step. If not, increment 
the address (G .... G+1) and then go 
to the step 3) for the next address. 

10) Set Vee = Vpp = 5V. 
11) Verify the all programmed data. If 

the verification succeeds, the pro
gramming completes. If any pro
grammed data is not the same as 
original data, the device fails. 

A continuous TTL low level should 
not apply to CE input pin during the 
program mode (Vpp = 12.5V and Vee = 
6V) because it is required that one pro
gramming pulse width does not exceed 
7B.75 ms at each address. 

outputs by toggling address line Ao 
(pin 10) from VIL to VIH • The address 
lines from A, to A'3 must be hold at 
V IL to keep the electronic signature 
mode. See the table below. 

Oa Definition 

0 Manufacture 

1 Device 
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PROGRAMMING INFORMATION (Cont'd) 

PROGRAMMING WAVEFORM 

ADDRESS 
VIH

V 1L -"--", 1I--+ ....... -----------....... ------+---Jf" 
tos 

OFlVpp Vpp
VIL-__ ....,,-
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DC CHARACTERISTICS 

(TA = 25±5°C, vdJ = 6V ± 0.25V, V;; = 12.5V±0.3V) 

Parameter Symbol 

Input Leakage Current 
IiLd (V1N = 5.25 V/0.45 V) 

Vpp Supply Current During 
Programming Pulse Ipp 
(CE = V1d 

Vee Supply Current Icc 

Input Low Level V1L 

Input High Level V1H 

Output Low Voltage During Verify 
VOL (loL = 2.1 mAl 

Output High Voltage During Verify 
VOH 

(lOH = -400 J,lA) 

Min 

-0.1 

2.0 

2.4 

m~~~~~llw~~~moowm~I~111 
FUJITSU 

MBM27C512P.25 m~I~~IUJOOm~~.1 

Value 
Unit 

Typ Max 

10 J,lA 

50 mA 

30 mA 

0.8 V 

Vee + 0.3 V 

0.45 V 

V 

Note: *1 Vee must be applied either coincidently or before Vpp and removed either coincidently or after Vpp . 
*2 V pp must not be greater than 14 volts including overshoot. Permanent device damage may occur if the device is 

taken out or put into socket remaining Vpp = 12.5 volts. Also, during CE = V1L , V pp must not be switched 
from 5 to 12.5 volts or vice-versa. 
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FUJITSU' 
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PROGRAMMING INFORMATION (Cont'd) 

AC CHARACTERISTICS 

ITA = 25t5°C. Vee = 6V t 0.25V. Vpp = 12.5VtO.3VI 

Parameter. Symbol 
Min 

Address Setup Time tAS 2 

Chip Enable Setup Time teEs 2 

Output Enable Setup Time tOES 2 

Data Setu p Ti m e tos 2 

Vee Setup Time tvs 2 

Address Hol~ Time tAH 2 

Data Hold Time tOH 2 

Output Enable Hold Time tOEH 2 

Vpp Recovery Time tVR 2 

Chip Enable to Data Valid tov 

Output Disable to Output Float Delay tOF 0 

Vpp Program P,ulse Rise Time .tpRT 50 

Programming Pulse Width tpw 0.95 

Additional Programming Pulse Width tAPW 2.85 

10-32 

Value 
Unit 

Typ Max 

liS 

J.Ls 

J.Ls 

J.LS 

J.Ls 

liS 

J.Ls 

J.Ls 

, J.Ls . 

1 J.Ls 

130 ns 

ns 

1 1.05 ms 

3 78.75 ms 



Vee = 6V±O.25V 
OEN •• = 12.5V±O.3V 

G: START ADDRESS 
N : STOP ADDRESS 
X: COUNTER VALUE 

MAXIMUM 105ms/BYTE 
MINIMUM 3.8ms/BYTE 

PROGRAMMING FLOW CHART 

APPLY 1 PROG. PULSE I1ms) 

I!llm~~m~~~~m~~~oo~I~~~ 
FUJITSU 

MBM27C512P.25 Im~m! •• ~~mm~mm 
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FUJITSU 
I~~~~I!H~. MBM27C512P.25 

PACKAGE DIMENSIONS 
Standard 28·pin Plastic DIP (Suffix: ·PI 

28·LEAD PLASTIC DUAL IN·L1NE PACKAGE 
(CASE No.: DIP·28P-M02) 

I 
.543±.010 

INDEX 

1~=====~;;;;==:;:<~======lIJ~' 
1------1.407~:~~(35.73~~:~),----:--I1 

.600(15.24)TYP 

.010±.002 
(0.25±0.05) 

.100(2.54) I 
TYP 

.062(1.58)MAX 

© FUJITSU LIMITED 1986028006S-2C 

The Information contained in this document does not convey any 

license under copyrights; patent rights, software rights or trademarks 

claimed by Fuiitsu. Circuit diagrams utilizing Fuiitsu products are 
included as a means of illustrating typical applications. Complete 

information sufficient for construction purposes is not 'necessarily 
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Dimensions In 
inches (millimeters) 

given. The information contained in this document has been carefully .. 

checked and'is' believed to be raliable. However, Fuiitsu assumes no 

responsibility for inaccuracies. Fujitsu reserves the right to change 

products or specifications without notice. 



Maximum 
Acce.s 

Page Device Tlme(ns) 

11-3 MBM28C64-25 250 
MBM28C64-35 350 

11-11 MBM28C65-25 250 
MBM28C65-35 350 

11-19 MBM28C256 150 

Section 11 

Capacity 

65536 bits 
(8192w x 8b) 

65536 bits 

262144 bits 
(32768w x 8b) 

CMOS 
EEPROMs 

Package Sealing 
Options Method 

28-pln Plastic DIP Plastlo 
28-pln Ceramic DIP CERDIP 

28-pln Plastlo DIP Plastic 
28-pln Ceramic DIP CERDIP 

28-pln Plastic DIP Plastic 

III 
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m 

11-2 



CMOS 8192 x 8 ELECTRICALLY ERASABLE 
PROGRAMMABLE READ ONLY MEMORY 

The Fujitsu MBM 2SC64 is a high speed 65,536 bits CMOS electrically erasable 
and electrically programmable read only memory (EEPROM) using a single 
5 V supply. It is especailly well suited not only for application where rapid 
turn-around. and/or bit pattern experimentation and low-power consumption 
are important but also as replacement of battery·backed·up RAM application. 

The MBM 2SC64's write operation is similar to that of a Static RAM. Byte 
write operation is initiated with a TTL low level signal to the WE pin, and 
addresses and data which are internally latched allow the system to do for 
<1ther tasks during the write operation. 

The MBM 2SC64 automatically erases the memory bit pattern previously 
written and then completes writing/verifying a new pattern. 
It also has a good DATA Polling function to make the processor realized the 
completion of write operation by data bus line. 

The MBM 2SC64 is fabricated using CMOS double polysilicon gate technology 
with stacked gate cells and housed in standard 2B-pin DIP package. 

• S,192 wordsxS bit; fully decoded 

• Internally latched address/data in 
writing 

• Automatic Erase before Write 

• Self timed Byte Write 

• Data protection from short wr· 
ite pu lse or noise on WE 

• On chip data verification 

• Chip Erase capability using ex· 
ternal power supply. 

• Write status identificator 
DATA POLLING 

• Lower power 
Active: 110 mW/MHz max. 
Standby: 550jlW max. 

• Single +5V supply, ±10% toler
ance 

• Access'time 
250ns max. (MBM 2SC64·25) 
350 ns max. (MBM 28C64-35) 

• TTL compatible input/output for 
fully MPU interface 

• Tri-state output for wired-OR 
capability 

• Output enable (OE) for simple me
mory expansion 

• Minimum Endurance of 10000 
Erase/Write cycle per Byte 

• JEDEC approved pin assignme
nt and package 

• Standard 28 pin CERAMIC (CER
DIP) package: Suffix:-Z 

• Standard 28 pin PLASTIC DIP 
package: Suffix: -P 

ABSOLUTE MAXIMUM RATINGS (See NOTE) 
Rating Symbol Value Unit 

Supply Voltage with Respect to GN 0 Vee -0.3 to +7.0 V 

All Input/output Voltage with 
VIN, VOUT -0.3 to Vee+0.3 V Respect to GND 

Vol tag on Ag with Respect to GN 0 VAg -0.3 to +13.5 V 

Voltage on OE with Respect to GN 0 VOE -0.3 to +15.5 V 

Temperature under Bias TSIAS -25 to +85 DC 

Storage Temperature 
Ceramic 

TSTG 
-65 to +125 DC 

Plastic -45 to +125 

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 

. sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 

NC 

A'2 

A7 

A6 

As 
~ 

A3 

A2 

A, 

Ao 
I/O, 

1/°2 

1/03 

GND 

MBM28C64-25 
MBM28C64-35 

September 1987 
edition 2.0 

PLASTIC PACKAGE 
Dlp·28P-M02 

CERAMIC PACKAGE 
DIP-28C-C02 

PIN ASSIGNMENT 

28 

25 

24 

23 
TOP VIEW 

22 

21 

17 

16 

Vee 

WE 

NC 

As 
As 
A" 
DE 
A,o 

CE 
I/Os 

1/0 7 

1/06 

I/Os 

1/°4 

This device contains circuitry to protect the 
inputs against damage due to high static volt· 
ages or electric fields. However. it is advised 
that normal precautions ,be· taken to avoid 
application of any voltage higher than maxi· 
mum rated voltages to this high i.mpedance 
circuit. 
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MBM28C64-25 
.:MBM28C64.35 

BLOCK DIAGRAM 

GND-

WRITE .INHIBIT 
CIRCUIT 

CHIP ENABLE & 
OUTPUT ENABLE LOG I.e 

ADDRESS 
LATCH 

WRITE 

ROW 
DECODER 

CAPACITANCE (TA = 2SOC,f· 1MHz) 

Parameter Symbol 

I~put Pin Capacitance (V 1N = OV) . CIN 

)O~tPutPin Capacitanc.t (Vou.;:d; 0"') COUT 

1~4 

Yo 

Xo 

Min 

0" 

I/O, f/Oa 

INPUT/OUTPUT 
BUFFER & 

LATCH 

• • • 

COLUMN 
GATING 

256 x 256 
CELL MATRIX 

Typ Max' 

10 

10 

Unit 

pF 

'pF 



FUNCTION TRUTH TABLE 

~ CE Address 
Mode 

Read AIN VIL 

Standby and 
X V IH 

Write Inhibit 

Write AIN V IL 

DATA POLLlNG* AIN V IL 

Write 
AIN X 

Inhibit 

Chip Erase X VIL 

Note: X Can be either V IL or V IH . 
VOE 13.5V ± 1.5V 

OE WE 

VIL VIH 

X X 

V IH VIL 

VIL V IH 

VIL X 

X VIi-! 

VOE VIL 

MBM28C64-25 
MBM28C64-35 

1IIIIIIIIIIIIlmilmlllllllllll~~IIMllmlll 
FUJITSU 
m~~~~~lllmmlmi~~~~~~i~~~ 

Data I/O Power 

DOUT Active 

High-Z Standby 

DIN Write 

I/Oa = 18 
I/O, to I/O, Write 

,,= High-Z 

High-Z Active 

V IH Chip Erase 

The address must be applied the written address and the all output data becomes input data from the point 
where the write mode is completed. 

RECOMMENDED OPERATING COf\.iDITIONS 
(Referenced to GND) 

Parameter Symbol Min Typ Max. Unit 

Vee Supply Voltage Vee 4.5 5.0 5.5 V 

Input High Voltage VIH 2.0 Vec+0.3 V 

Input Low Voltage V IL -0.1 0.8 V 

Operating Temperature TA 0 70 ·C 

DC CHARACTERISTICS 
(Recommended operating conditions unless otherwise noted.) 

Parameter Condition Symbol Min Max Unit 

Input Leakage Current VIN = 5.5V ILl -10 10 jl.A 

Output Leakage Current VOUT = 5.5V ILo -10 10 jl.A 

Vee Standby Current CE = VIH IS81 1 mA 

V ce Standby Current CE = Vee±0.3V ISB2 100 jl.A 

Vee Active Current CE = V IL Icc, 20 mA 

Vee A ctive Current 
CE=VIL • 

lee2 20 mA 
f = 4MHz, lOUT = OmA. 

Vee Write C1,Jrrent CE = V IL , WE = V IL leew 40 mA 

Vee Chip Erase Current CE = WE = VIL;OE = VOE IeeE 100 mA 

Output Low Level IOL =2.1mA VOL 0.45 V 

Output High Level IOH:= -400jl.A VOH 2:4 V 

Write I nh ibit Vee Level V INH 3 V 

Chip Erase Voltage VOE 12 15 V 
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FUJITSU 
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"MBM28C64-25 
MBM28C64 .. 35 

Input pulse levels: 
Input Rise/Fall Times: 

Input Reference levels: 
Output R~ference levels: 

Output Load: 

AC TEST CONDITIONS 

0.45V to 2.4V 
~20ns 

1.0V t02.0V 
0.8Vto 2.0V 

1 TTL gate and CL = 100pF 

ACCHARACTERISTICS (READ) 
(Recommended operetinll conditions unless otherwise noted.! 

MBM 28C64·25 
Parameter Symbol 

Min Max 

Address Access Time tACC 250 

eE to Output Delay tCE ,250 

OE to Output Delay" tOE 100 

OE High to Output , tOH 0 

CEo OE High to Outpui Float'2 
, 

60 tOF 
-

Note: *1 ,tOE d,IIII1YS ,UPtACC·tqg. after the falhng edge of CE without Impact on tACC' 
*2 tOF;is specified from OE or CEo whichever occurs first. 

Output Float is defined as the point where data is no longer driven. 

AC CHARACTERISTICS (BYTE WRITE) 
(Recommended opereting conditions unless otIierwise noted) . 

Parameter Symbol .Min ,,. Typ 

Address Setup Time. tAS 20 

Chip Enable Setup'Time tcs 0 

Output Enable setup Time tOES 20 

Write Pulse Width .. twp 100 

Address Hold Time tAH 
, 

50 

Data Setup Thlle tos 50 

Data Hold Time " tOH 20 

Cl!iP Enable Hold :rime 
.. 

tCH 0 

OUtPut Enable Hold Time tOEH 
, 

;'20 

Wri,te Enable hOldiTime tWEIi 10 
., 

Byte Writ~ Cycle Time tWfl 

Write Recovery TIme tFiE 50 

Number of Write per Byte ,'n 10 

11·6 

MBM 2BC64·35 
Unit 

Min 'Max 

350 ns 

350. ns 
',' 

120 rls, 
0 .. " 'ns" 

80 ns 

, 

Max .Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
" 

ns 
" 

ns 

10 . ,l;T1s 
,,, 

" ns . x1000 



VIH-
.ADDRESS 

VIL-

CE VIH-

VIL-

DE VIH-

VIL-

VOH-
DATA 

VOL-

ADDRESS 
VIH-

VIL -

CE VIH -

VIL -

VIH-
DE VIL -

WE 
V IH -

V~-

V IH-

DIN 
V IL -

READ WAVEFORM 

ADDRESS VALID 

~cc 

BYTE WRITE WAVEFORM 

1llllllllmllllmlmlllllllml~lllllmlml 
MBM28C64-25 FUJITSU 
MBM28C64-35 1111111111111111111111111111111111111111111111111 

... =X= 

... 

DON'T CARE : ~ ~=x= 

DON'T CAR< : :=x= 
DON'T CARE 

tWR 
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MBM28C64..;25 
MBM28C64-35 

WRITE INFORMATION 
BYTE WRITE 
The MBM 28C64's write mode is similar 
to that of Static RAM. The write cycle 
is completelyself·timed, and initiated 
by a low going TTL pulse on the WE 
pin. On the falling edge of WE, the 
address data is latched. On·the rising 
edge, the input data is latched. During 
the write cycle, theMBM 28C64 auto· 
matically erases the memory data 
previously written and new data written 
into the memory is verified to ensure 
successufully .the byte write. 

CHIP ERASE 

The MBM 28C64 has a chip erase m·ode 
. using external power supply which all 
data can be written to high stilte (= the 

erased state). The chip erase mode is 
initiated by setting OE to 13.5V and 
applying low TTL level to WE while 
holding all data inputs on high TTL 
level. 

DATA POLLING 
The MBM28C64 features DATA Polling 
to signal the completion of a byte write 
cycle. During a write cycle, an at· 
temped r~ad of the last byte written 
results in the data complement of that 
byte at liCe. After completion of the 
write cycle, true data is available. 
DATA Polling allows a simple read! 
compare operation to determine the 
status of the chip eliminating the need 
for external hardware. 

AC CHARACTERISTICS (DATA POLLING) 
(Recommended operating conditions unless otherwise noted ) 

DATA PROTECTION 

The MBM 28C64 has three features to 
prevent a erroneous initiation of write 
mode. 
Vec Detecter: W~.en the Vcc is less 
. than +3V during Vcc power-on and 

power-Off; thewrite function is inhi
bited. 

Noise Filter: When initiating write 
cycle, the write pulse of less than 
20ns is locked. 

Write Inhibit: When OE is low TTL or 
CE is high TTL, the initiation of 
write cycle is inhibited. 

Parameter Symbol Min Typ Max Unit 

Address Setup Time to WE t ACS 20 ns 

Address Access Time tACC 350 ns 

Output Enable Access Time tOE 120 ns 

Note ·1 tOE delays up to tACC ·tOE after the falling edge of CE Without Impact on tACC' 

DATA PULLING WAVEFORM 

,'ADDRESS ' 
,~!H -

.vIL 
'-----' r---- ... =x= 

r ce V 1H -

.Y1L -

'OE 
V 1H _ 

V,L - r 
WE 

V,H -
V,L -

V,H -
D,N 

':'iL? 
-

Os 
VOH-

VOL ....: 
VALID 

. Note: • 0, through 0, are in High.-Z state till end of write .. 

11·8 



AC CHARACTERISTICS (CHIP ERASE*) 
(Recommended operating conditions unless otherwise noted.l 

Parameter Symbol Min 

Chip Enable Setup Time tcs ISO 

Output Enable Setup Time tOES ISO 

Write Pulse Width twp S 

Data Setup Time tos ISO 

Data Hold Time tOH 100 

Chip Enable Hold Time tCH 100 

Output Enable Hold Time tOEH 100 

Note: • OE = 13.SV ± 1.SV 

CHIP ERASE WAVEFORM 

Ce V,H -

V ,L -

VOE-
OE 

V ,H -

V ,H-
D,N 

V ,L -

twp 

WE 
V ,H -

V,L -

Typ 

1111111111111111111111111111111111111111111111111111 

MBM28C64-25 FUJITSU 
MBM28C64-35 IIIIIIIIIIIIIIIIIIIIII~IIIIIIIIIIIIIIIIIIIIIIIIIIII 

Max Unit 

ns 

ns 

20 ms 

ns 

ns 

ns 

ns 
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MBM28C64-25 
MBM28C64 .. 35 

PACKAGE DIMENSIONS 
Standard 28·pin Plastic DIP (Suffix: .PI 

INDEX 

28.LEAD PLASTIC DUAL IN·LlNE PACKAGE 
(CASE No.: DIP..zsP-M021 

~ 
.643:1:.0,0 

~~~=IJ·~) 
1----1A07::~'::C36.73::::I---__I. 

~
),,"'MAX 

.. _,"')TY' 

.OIOt..OO2 
Co.26t.o.061 

ClFUJITSU liMITED 198& D28006S-2'C 

Standard 2S·pin Ceramic DIP (Suffix: ·ZI 

28-LEAD CERAMIC (CERDIP) DUAL IN·LINE PACKAGE 
(CASE No.: DIP·28C-C02) 

Dlm'Mlon,in 
Inch .. (millimetl,'! 

"-,-----: : :::::: :]]:~lJ 
1- - - • - .","",- - - - - -I -'----=""".:...;±-

(36.83~.~~J 

Cl f>UJI'fSU LIMITED 1981 D28010S.3C 

11.~10 

Dlm~ns,on,'n 

,nchesandlm,llime'e .. ) 

The Information contained in 
this document does not convey 
any license under copyrights, 
patent rights, software rights ,or 
trademarks claimed by F'ujitsu. 
Circuit diagrams utHizing 
Fujitsu products are included as 
a mean. of illustrating typical 
applications. Complete informa
tion sufficient for construction 
purposes is not necessarily 
given. The information con
tained in this document has 
been carefully-checked and i. 
believed tQ be reliable., However, 
Fujitsu assumes no responsibi
lity for inaccuracies. Fujitsu 
reserves the right to'· Ghange 
products or specification with
out notice. 



CMOS 8192 x 8 ELECTRICALLY ERASABLE 
PROGRAMMABLE READ ONLY MEMORY 

The Fujitsu MBM 2BC65 is a high speed 65,536 bits CMOS electrically erasable 
and electrically programmable read only memory ( EEPROM) using a single 
5V supply. It is especially well suited not only for application where rapid 
turn·around and/or bit pattern experimentation and low·power consumption 
are important but also as replacement of battery·backed·up RAM application. 

The MBM 28C65's write operation is similar to that of a Static RAM. Byte 
write operation is initiated with a TTL low level signal to the WE pin, and 
addresses and data which are internally latched allow the system to do for 
other tasks during the write operation. 

The MBM 28C65 automatically erases the memory bit pattern previously 
written and then completes writing/verifying a new pattern. 
It also has a good DATA Polling function to make the processor realized the 
completion of write operation by data bus line and ROY /BSY control. 

The MBM 28C65 is fabricated using CMOS double polysilicon gate technology 
with stacked gate cells and housed in standard 28'pin DIP package. 

• 8,192 words x 8 bit, fully decoded • Access time 

• Internally latched address/data in 
writing 

• Automatic Erase before Write 

• Self ti med Byte Write 

• Data protection from short wr· 
ite pulse or noise on WE 

• On chip data verification 

• Chip Erase capability using ex· 
ternal power supply. 

• Write status identificator 
DATA POLLING 

• Lower power 
Active: 110 mW/MHz max. 
Standby: 550/lW max. 

• Single +5V supply, ±10% toler· 
ance 

250 ns max. (MBM 28C65·25) 
350 ns max. (MaM 28C65·35) 

• TTL compatible input/output for 
fully MPU interface 

• Tri-state output for wired·OR 
capability 

• Output enable (OE) for simple me
mory expansion 

• Minimum Endurance of 10000 
Erase/Write cycle per Byte 

• JEDEC approved pin assignme' 
nt and package 

• Standard 28 pin CERAMIC (CER· 
DIP) package: Suffix: ·Z 

• Standard 28 pin PLASTIC DIP 
package: Suffix: .p 

ABSOLUTE MAXIMUM RATINGS (See NOTE) 
Rating Symbol Value Unit 

Supply Voltage with Respect to GND Vee -0.3 to +7.0 V 
Allinput/output Voltage with VIN , VOUT -0.3 to Vee+0.3 V Respect to G N 0 
Voltag on A9 with Respect to GND VA9 -0.3 to +13.5 V 
Voltage on OE with Respect to GN 0 VOE -0.3 to +15.5 V 
Output Current on RDY/BSY with 

los +10.0 rnA Tespeet to GND 
Temperature under Bias TelAS -25 to +85 ·C 

Storage Temperature Ceramic 
TSTG 

-65 to +125 ·C Plastic -45 to +125 

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 

MBM28C65-25 
MBM28C65-35 

September 1987 
Edition 2.0 

PLASTIC PACKAGE 
DIP·28p·M02 

CERAMIC PACKAGE 
DIP·28C-C02 

RDY/BSY 

A'2 
A7 

As. 

A5 
A4 

A3 

A2 
A, 
Ao 

110, 

1/02 

1103 

GND 

PIN ASSIGNMENT 

28 

25 
24 
23 

TOP VIEW 
22 
21 

20 

Vee 

WE 
NC 

As 
Ag 

A11 
OE 
A,o 
CE 
I/0e 
1/0 7 

1106 

1/0 5 

"°4 

This device contains circuitry to protect the 
inp·uts against damage ~ue to high static volt
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi
mum rated voltages to this high impedance 
circuit. 
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FUJITSU MBM28C65-25 . 

lillmllllllllillmllllllllillmllllllllllllllill MBM28C65-35, 

BLOCK DIAGRAM 

GND

vee 

-'-
-WE 

ROY/ffSY '-

AO -· · · -

WRITE INHIBIT 
CIRCUIT 

CHIP ENABLE & 
OUTPUT ENABLE LOGIC 

WRITE 
CONTROLLER 

I I 
CHARGE 

PUMP 

I I 
r-:-- COLUMN 

~ DECODER 

ADDRESS 

I J LATCH 

f-:-- ROW r--:-- DECODER 

CAPACITANCE (TA=25°C,f=1MHz) 

Parameter Symbol 

Input Capacitance (VIN = OV) CIN 

Output ,Capacitance (VOUT = OV) COUT 

11-12 

Yo 

· · · 
Y31 

Xo 

· · · 
X255 

Min 

1/01 I 109 

t . . . t 
INPUT/OUTPUT 

BUFFER & 
LATCH 

.... ",'" 

COLUMN 
GATING 

256 x 256 
CELL MATRIX 

Typ Max Unit 

10 pF 

10 pF 



FUNCTION TRUTH TABLE 

~ CE OE Address 
Mode 

Read AIN VIL V IL 

Standby and 
X V IH X Write Inhibit 

Write AIN VIL V IH 

DATA POLLING' AIN V IN VIL 

Write VIL 

Inhibit 
AIN X 

X 

Chip Erase X VIL VOE 

Note X. Can be either V IL to V IH • 
VOE: 13.5V± 1.5V 

WE 

V IH 

X 

VIL 

V IH 

X 

V IH 

VIL 

RDY/BSY 

MBM 28C65-25 
MBM 28C65-35 

(Open Drain) 
Data I/O 

High-Z DOUT 

High-Z High-Z 

VOL DIN 

I/Oa = la 
VOL 1/01 to 1/07 

= High-Z 

High-Z High-Z 

VOL V IH 

Ili~iml~mm~I~lllimmilllllll 
FUJITSU 
Imlllll~IIII!lmlli~I.MIII 

Power 

Active 

Standby 

Write 

Write 

Active 

Chip Erase 

': The address must be applied the written address and the all output data becomes input data from the point where 
the write mode is completed. 

RECOMMENDED OPERATING CONDITIONS 
(Referenced to GND) 

Parameter Symbol Min Typ Max Unit 

Vcc Supply Voltage Vcc 4.5 5.0 5.5 V 

Input High Voltage V IH 2.0 Vcc+0.3V V 

Input Low Voltage V IL -0.1 0.8 V 

Operating Temperature TA 0 70 ·C 

DC CHARACTERISTICS 
(Recommended operating conditions unless otherwise noted) 

Parameter Condition Symbol Min Max Unit 

Input Leakage Current V IN = 5.5V ILl -10 10 jl.A 

Output Leakage Current VOUT = 5.5V ILo -10 10 jl.A 

V cc Standby Current CE = V IH IS81 1 mA 

V cc Standby Current CE z Vcc:l;1P.3V IS82 100 jl.A 

V cc Active Current CE = VIL ICCl 20 mA , 

V cc Active Current 
CE = V IL 

Icc2 20 mA 
f = 4MHz. lOUT = OmA 

V cc Write Current CE = VIL• WE = VIL Iccw 
-

40 mA 

V ce Chip Erase Current CE = WE = VIL • OE = VOE ICCE 100 mA 

Output Low Level IOL ='2.1mA VOL 0.45 V 

Output High Level IOH = -4oojI.A VOH 2.4 V 

Write Inhibit Vce Level V INH 3 V 

Chip Erase Voltage VOE 12 15 V 
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MBM28C65-35 

Input pulse levels: 
Input Rise/fall Times: 

Input Reference Levels: 
Output Reference Levels: 

Output Load: 

AC TEST CONDITIONS 

0.45V to 2.4V 
~20ns 

1.0V to 2.0V 
O.SV to 2.0V 

1 TTL gate and CL ~ 100pF 

AC CHARACTERISTICS (READ) 
(Recommended operating conditions unless otherwise noted.) 

MBM 2SC64·25 
Parameter Symbol 

Min Max 

Address Access Time t ACC 250 

CE to Output Delay tCE 250 

OE to Output Delay" tOE 100 

OE High to Output tOH 0 

CE, OE High to Output Float'2 tOF 60 

Note: *1 tOE delays up tACC·tOE after the falling edge of CE without impact on tACC' 
*2 tOF is specified from DE or CE, whichever occurs first. 

Output Float is defined as the point where data is no longer driven. 

AC CHARACTERISTICS (BYTE WRITE) 
(Recommended operating conditions unless otherwise noted.1 

Parameter Symbol Min Typ 

Address Setup Time tAs 20 

Chip t:nabie ~etup lime tcs 0 

Output Enable Setup Ti me tOES 20 

Write Pulse Width twp 100 

Address Hold Time tAH 50 

Data Setup Time tos 50 

Data Hold Time tOH 20 

Chip Enable Hold Time tCH 0 

Output Enable Hold Time tOEH 20 

Write Enable Hold Time tWEH 10 

Time to Device Busy tOB 

Byte Write Cycle Time tWR 

Write Recovery Time tRE 50 

RDY/BSY to Output Time* t RBO 

Number of Write per Byte. n 10 

MBM 2SC64·35 

Min Max 

350 

350 

120 

0 

SO 

Max 

120 

10 

100 

Note: * If CE ~ OE ~ V1L and ROY /BSY is going to OFF, The readed data is valid after tRBO' 
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Unit 

ns 

ns 

ns 

ns 

ns 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ms 

ns 

ns 

x 1000 



VIH -
ADDRESS 

V 1L 

CE 
V 1H _ 

V 1L 

OE V 1H -

VIL 

VOH -
DATA 

VOL 

ADDRESS 

V 1L - __ +-_ 

RDY/BSY H-Z-

VOL -

READ WAVEFORM 

ADDRESS VALID 

'Ace 

BYTE WRITE WAVEFORM 

MBM28C65-25 
MBM28C65-35 

MillliwmmWIII ••• 
PWft'BU 

1111111.lm'.I •• 

"----__ "'=x= 

DON'T CARE 

~ _______ tWR ________ ~ 
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WRITE INFORMATION 
BYTE WRITE 
The MBM 28C66's write mode is similar 
to that of Static RAM. The write cycle 
is completely self-timed, and initiated 
by a low !l9inll TTL pulse on the WE 
pin. On the falling edge of WE; the 
address data is latched. On the rising 
edge, the input data is latched. During 
the write cycle, the MBM 28C66 auto
matically 'erases the memory data 
previously written and new data written 
into the memory is verified to ensure 
successufully the byte wrife~ 

The RDY/BSY pin (Pin 1') goes to a 
low TTL level indicating that" the 
MBM 28C66 is in a write cycle. When 

,RDY/BSY goes back to a high imped
ance state, the MBM 28C65 has com
plete writing,' and' is 're~y to execute 

another cycle. 

CHIP ERASE 

The MBM 28C66 has a chip erase mode 
using external power supply which all 
data can be written to high state (= th'e., 
erased state), The chip erase mode is 
initiated by setting OE to '13;6V and 
applying low TTL level to WE while' 
holding all data inputs on high TTL 
level.' 

DATA POLliNG 

The MBM 28C65 features DATA Polling 
to signal the completion of a byte write 
cycle. During a write cycle, an at
temped read of the last byte written 
results in the data complement of that 
byte at I/0s . After completion of the 
write cycle, tr,ue data is availablE;', 

AC CHARACTERISTICS (DATA POLLING) 
(R mme ded OPerating conditions unle •• otherwise noted ) eco n 

DATA Polling anows a simple readl 
compare operation to determine the 
status of the chip eliminating the need 
for external hardware. 

DATA PROTECTI,ON 

The MBM 28C66 has three features to 
prevent a erroneotls initiation of write 
mode. 
Vcc Detecter: When the V cc is less 

than +3V during Vcc power-on and 
power-off, the write function is inhi
bited. 

Noise Filter: When initiating write 
cycle, the write pulse of less than 
20ns is locked. 

Write Inhibit: When OE is low TTL or 
CE is high TTL, the .initiation of 
write cycle is inhiqited. 

Panimeter Symbol Min Typ Max Unit 

Address Setup Time to WE tACS 20 ns 

Address Access Time tACC 350 ns 

Output Enable Access Time tOE 120 ns 

Note: • toE dela~<to up tACC-tOE after the fallll1g edge of CE Without Impact on tACC' 

DATA PULLING WAVEFORM 

tRO 

0" ~~:=-,--~~~----------~--------~ 

Note: *0, through 07 are in High-Z state ,till end of write. ' 

11-16 



AC CHARACTERISTICS (CHIP ERASE*) 
(Recommended operating conditions unless otherwise noted.) 

Parameter Symbol Min 

Chip Enable Setup Time tcs 150 

Output Enable Setup Time tOES 150 

Write Pulse Width twp 5 

Data Setup Time tos 150 

Data Hold Time tOH 100 

Chip Enable Hold Time tCH 100 

Output Enable Hold Time tOEH 100 

Time to Device Busy toe 

Time to Device Ready tOR 

Note: * OE = 13.5V ± 1.5V 

CHIP ERASE WAVEFORM 

CE V IH -

V IL -

OE 
VoE-

VIH -

DIN 
VII.j-

V IL -

WE VIH·-

VII .. -

RDY!BSY 
H·Z -

VoL-

Typ 

111111111111111111111111111111111111111111111111 

MBM28C65-25 FUJITBV 
MBM28C65-35 1IIIIIIIIIIIImllllllllllllllllllllllllllllllili 

Max Unit 

ns 

ns 

20 ms 

ns 

ns 

ns 

ns 

120 ns 

120 ns 
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PACKAGE DIMENSIONS 
Standard 28-pin Plastic DIP (Suffix: ·PI 

28·LEAD PLASTIC DUAL IN·LlNE PACKAGE 
" teASE No.: DIP-28P-M(2) 

INDEX 

IClFUJITSU LIMITED 1.60;l800es.2C 

Standard 2S·pin Ceramic DIP (Suffix: ·Z) 

(1i 15•MAX 

.: .... '16."'TY' 

.010±.002 
10.25±0.06l 

elm.nlion,in 
inches (milhmeter,) 

28-LEADCERAMIC ICERDIP) DUAL IN·LlNE PACKAGE 
leASE No.: Dtp-28C.c02) "1-----~ -~- ~ ~ ~]3~~ 

1- - - - - ~;,o:- •• ~ - -I L----"""I;;;Io;;::J:----'-
136.83~:~) 

-'-1 .100(2.54IMAX 

Olmenslonoin 
Ineh ... and(mlltlmet .... J 

The Information contained in 
this document does not convey 
any license. under copyrights, 
patent rights, software rights or 
trademerks claimed by Fujitsu. 
Circuit diagrams utilizing 
Fujitsu products are included as 
a means of Illustrating typicel 
applications. Complete informa
tion sufficient for construction 
purposes is not necessarily 
given. The information con
tained in this document has 
been carefu·lly-checked end i. 
believed to be ieliable. However, 
Fujitsu assumes no responsibi· 
lity for inaccuracies·, Fujitsu 
reserves ~he rrght to change 
products or specification with
out notice. 



256K BIT(32,768 x 8) CMOS ELECTRICALLY ERASABLE 
PROGRAMMABLE READ ONLY MEMORY 

The Fujitsu MBM28C256 Is a high speed read-only statio memory that Is electrically 
erasable and reprogrammable. The device contains 262, 144 reprogrammable bits 
organized In a 32,768-byte/8-blt format. 

The MBM28C256 has a high-voltage generator on chip; which allow to program or 
erase data using single +5V supply, the write operation can be similar to that of a 
static RAM. 

The MBM28C256 Is fabricated using CMOS double polysllicon gate technology with 
stacked gate cells and housed In a standard 28-pln plastic DIP package. 

• 32, 766-byte/8-blt organization with on-chip decoding 

• Internally latched address/data In writing 

• Automatic Erase before Write 

• Single-byte or 64-byte programming capability 

• Data protection from short write pulse or noise on WE 

• Software data protection 

• Chip Erase capability using external power supply 

• Write status Identlflcator DATA POLLING 

• Single +5V(.tl0%) power supply with low current drain: 
Active operation: 50 mA max. 
Standby operation: 0.1 mA max. 

• Fast access time : 
150 ns max. (MBM28C256-15) 

• TTL-compatible Inputs/outputs 

• Three-state output for wired-OR capability 

• Output enable(Ce) for simple memory expansion 

• Minimum Endurance of 10000 EraselWrlte cycle per Byte 

• JEDEC approval pin assignment and package 

• Standard 28-pln PLASTIC DIP package (600mll): Sufflx-P 

COpyrlghl·l988 by FWITSU UMITED an<! Fujitsu Microelectronics, Inc. 

AI4 

AI2 

A7 

As 

As 

A4 

A3 

A2 

AI 

Ao 

1/01 

1/02 

1/03 

GND 

MBM28C256 

April 1988 
Edition 1.0 

PLASTIC PACKAGE 
(DIP-2BP-M02) 

PIN ASSIGNMENT 

Vee 

WE 
AI3 

As 

A9 

All 

OE 

Alo 

CE 

I/0s 

1/07 

1/06 

lIDs 

1/04 

This device contains circUitry to protect the il"!PUts 
against damage due to high static voltages or electric 
fields. However, It Is advised that normal precautions 
be taken to avoid application of any voltage higher 
than maximum rated voltages to this high Impedance 
circuit. 
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Maximum 
Access 

Page Device Tlme(ns) 

12-3 MBM2212-20 200 
MBM2212-25 250 

Section 12 

Capacity 

1024 bits 
(256w x 4b) 

Package 
Options 

NMOS 
Non·Volatile 
RAMs 

Sealing 
Method 

18-pln Plastic DIP Plastic 
l8-pln Ceramic DIP CERDIP 

12·1 
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1024-BIT NON-VOLATILE STATIC RANDOM 
ACCESS MEMORY 

The Fujitsu MBM 2212 is a 1024-bit non-volatile static random access memory 
(NVRAM) combined 1024 bit static random access memory (SRAM) and 
electrically erasable programmable read only memory (EEPROM) on one-chip_ 
It is designed for applications such as system potentiometer or electrical 
switch to memorize the system condition etc. 

The MBM 2212 is organized as 256 words by 4 bit. Each one word is con
stituted with a pair of SRAM and EEPROM cell. The read and write operations 
are performed on the SRAM cell. The data transfer between SRAM and 
EEPROM is performed using two control pins. The store mode (transfering 
SRAM data to EEPROM) is executed with one shot pulse applied to ST pin 
in 10ms. The recall mode (transfering EEPROM data to SRAM) is executed 
with one shot pulse applied to RC pin in 1.2j.1s. Both store and recall opera
tions are completed all bits at one time. 

The MBM 2212 is fabricated using N-MOS silicon gate technology with floating 
gate cells. Single +5V supply and TTL input/output level operations greatly 
facilitate microprocessor applications. 

• 256 words x 4 bit organization, fully decoded 
• 10ms self-timed auto store 
• 10 years data retention for each store 
• Unlimited endurance for recall 
• TIL compatible inputs/outputs 
• Tri-state output 
• Write protection on power-on/off and surge pulse 
• Low power consumption; 

Active: 330mW max. 
Standby: 165mW max. 

• Fast access time; 
200ns max. (MBM 2212-20) 
250ns max. (MBM 2212-25) 

• Standard 18 pin CERAMIC DIP package: Suffix-Z 
• Standard 18 pin PLASTIC DIP package: Suffix-P 
• Pin compatible with Xicor X2212 

ABSOLUTE MAXIMUM RATINGS (See NOTE) 

Rating Symbol 

Supply Voltage with Respect to GND Vee 

All Input/Output Voltage with 
V1N • VOUT Respect to GND 

Output Current with Respect to GND lOUT 

Temperature under Bias TB1As 

Storage Temperature TSTG 

Value Unit 

-1.0to+7.0 V 

-1.0to+7.0 V 

+5.0 mA 

-10 to +85 °c 
-65 to +125 °c 

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATI NGS are exceeded. Functional operation should be restricted to 
the conditions as· detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
perio~s may affect device reliability. 

MBM2212-20 
MBM2212-25 

Cecember 1987 
Edition 3.0 

CERAMIC PACKAGE 
(CERDIP) 

DIP-18C-C01 

PLASTIC PACKAGE 
(PLASTIC) 

DIP-1.8P-M02 

PIN ASSIGNMENT 

This device contains circuitry to protect the 
inputs against damage due to high static volt- , 
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi
mum rated voltages to this high impedance 
circuit. 
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A3:o----l 

1/010---......... 

Fig. 1 - MBM 2212 BLOCK DIAGRAM 

, , 
,/ EEPROM CELL ARRA~..-"-

ROW 
SELECT 

INPUT 
DATA 

BUFFER 

SRAM CELL ARRAY 
256x4 CELL MATRIX 

L.....,.---.......,r--..... ' 

I/O CIRCUIT 
COLUMN SELECT 

POWER DOWN 
CIRCUIT 

, .., 

CAPACITANCE ITA = 2SoC.f= 1 MHzl 

Parameter Symbol Min 

Input Capacitance IV IN = OVI C IN 

I/O Capacitance IV I/O· = OVI CI/O 

Typ 

---0 vee 
-:.-oGND 

STORE/ 
RECALL 

CONTROL 

Max 

6 

8 

Unit 

pF 

pF 



TRUTH TABLE 

MODE CS WE RC ST I/O 

Standby VIH X VIH V IH High-Z 

Read VIL V IH V IH V IH DOUT 

Write VIL VIL V IH V IH DIN 

X VIH 
Recall VIL V IH I'ligh-Z 

V IH X 

X V IH 
Store V IH VIL High-Z 

V IH X 

Note: X Can be either V IL or V IH 

RECOMMENDED OPERATING CONDITIONS 
(Referenced to GND) 

Par!'meter Symbol Min Typ 

Supply Voltae Vee 4.5 5.0 

Input High Level V IH 2.0 

Input Low Level VIL -1.0* 

Operating Temperature TA 0 

Nota: * For less than 50ns undershoot. but -0.5V for DC. 

DC CHARACTERISTICS 
(Recommended operating conditions unle .. otherwise noted.) 

Parametar Condition 

Input Leakage Current VIN ~ GND to 5.5V 

I/O Leakage Current CS = VIH • VIIO = GND to 5.5V 

Vee Standby Cu rrent -- ., 
CS - VIH • Vee = 4.5V to 5.5V. 1110 = OmA 

Vee Active Current CS = VIL• Vee = 5.5V. 1110 - OmA·2 

Output Low Level IOL =4.2mA 

Output High Level 10H = -2.0mA 

Store Inhibit Vee Voltage 

Note: "1 Supply current increases to lee while store mode regardless of CS level. 
*2 Supply current reduces to ISB while recall mode regardless of CS level. 

Vee 

5V 

5V 

5V 

5V 

5V 

Symbol 

'ILl' 

'I LO ' 

lSI 

lee 

VOL 

VOH 

VIHIT 

Im~wmimmmmrulllmmwumm~ 
MBM2212-20 FWI .... U 
MBM2212-2 5 11111~11~~I~~llim!I~I~I~IIIIII~lil 

GND POWER 

GND Standby 

GND Active 

GND Active 

GND Standby 

GND Active 

Max Unit 

5.5 V 

Vee+0.5 V 

O.S V 

70 °c 

Min Max Unit 

10 p.A 

10 p.A 

30 mA 

60 mA 

0.4 V 

2.4 V 

2.7 V 
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AC CHARACTERISTICS 
(Recommended operating conditions unless otherwise noted.) 

READ MODE (WE- ST = RC .. VIH) 

Parame,er Symbol 

Read Cycle Time tRc 

Address Access Time tAA 

Chip Select Access Time tAcs 

Output Hold after Address Change tOH 

ChipSell!ct to,Output AGtive* tLZ 

Chip Select to Output Disable* tHZ 

MBM 2212·20 

Min Max 

200 

200 

200 

50 

10 

100 

Note: * Transition is measured at point of ±500mV ,from steady state voltage. 

MBM2212·25 

Min lII\ax 

250 

250 

250 

50 

10 

100 

READ CYCLE TIMING DIAGRAM (WE = V 1H for Read Cycle) 

I ADDR~SS CONTROL MODE I (CS = V1L • WE '" V 1H ) 

ADDRESS ~::=----''"I'&~~A ~~;':OVAU' 
DATA ~:: _ PREVIOUS DATA ~==========D=A=T=A=V=A=L=I=D========== 
I CS CONTROL MODE· I (WE = VIH ) 

Note: • Address valid prior to or coincident withCS:.transition low. 

12·& 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 



WRITE MODE (ST=RC=VIHI 

Parameter Symbol 

Write Cycle Time twe 

Chip Select to End of Write (WE = V,L I tew 

Address Setup Time tAS 

Write Pulse Width (CS = V,L! twp 

Write Recovery Time" tWR 

Data Valid to End of Write tow 

Data Hold Time tOH 

Write Enable to Output High-Z'2 twz 

Output Active from End of Write'3 tow 

Note: *1 tWR is defined from the end point of write. 
*2 Transition is measured at point of ±500mV from steady state voltage. 

MBM2212-20 
MBM2212-25 

MBM 2212-20/25 

Min Max 

300 

150 

50 

150 

25 

100 

0 

100 

10 

*3 If CS goes high coincident with WE high transitiOn, DATA OUT remains in a high impedance state. 

WRITE CYCLE TIMING DIAGRAM 

I WE CONTROL MODE I 
r--------------------twe--------------------~ 

1IIIIIIImlllmlllmlmllllllll~lmlll! 
FWrrsU 

1I11111111mliiOOIlmmmllOOIlmillmi 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ADDRESS 
V,H-----~~ ......... --................................................... ~,k-... --

ADDRESS VALID 
V,L- ...... -J ~ ............... --............ __ .............................. ~l~ __ --

r------------tew----------~ 

cs V'H-
V ,L-

i--------twp---------l 

WE 
V ,H-

V ,L-

tow----i 

DATA IN V,H- ----------i----<I DATA VALID 
V,L - ~------... ""'T--f 

r- twz 

DATA OUT ~~:= -)r_)7_)7_. -t)~)-l)~)r-)7-)+-t)-i)"""'i)Hr_r. ----IHIGH-Z:------+~<_+_ 

Note: t If CS goes high simultaneously with WE high transition, DATA OUT remains in a high impedance state. 
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WRITE CYCLE TIMING DIAGRAM 

I CS CONTROL MODE I 

ADDRESS 

V1H---------'\l 

VIL-

r-------twp-------i 

V 1H-

VIL- __ ~ ..... .....,;Io_.Io. .... ~ ..... -----------'l-f'-,.{..I.-'-..t....o'-"'J-"-

r----tow 

DATA IN 
VIH------------- ..It----------,[ ----

DATA VALID VIL-____________ "]!;~-------"'r '-----
DATA OUT VOH-___________ HIGH_Z ____________ _ 

VOL 

AC TEST CONDITIONS (including EEPROM mode) 

Input Pulse Levels: O.6V to 2.4V 

Input Rise/Fall Times: ~ 10 ns 

Input Reference Levels: O.8V,2.2V 

Output Reference Levels: O.8V,,2.2V 

Output Load: 1 TTL gate and CL = 100pF 
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EEPROM READ/WRITE INFORMATION 
The MBM 2212 can not read or write EEPROM data externally and it must be transferred from/to SRAM cell array corre
sponding to each EEPROM bit. RC and ST pins are assigned to execute these operation easily. 

RECALL MODE 

The recall mode is initiated when negative pulse (1J) is applied to RC pin while either CS = V IH or WE = V IH and is completed 
within 1.2/lS. The supply current is reduced to standby current automatically. 
Please notice that the SRAM data is replaced ~y the EEPROM data after the execution of this operation. 

STORE MODE 

The store mode is initiated when negative pulse (1J) is applied to ST pin while either CS = V1H or WE = V1H and is completed 
automatically be the on-chip timer. During this operation mode, all input and output pins are inhibited. The original SRAM 
data remains after the store mode. 

The MBM 2212 has two protection circuits to prevent a erroneous store mode. Noise filter circuit for duration of less than 
20ns negative pulse on Sf pin is on the ,chip. 
Auto-standby circuit prevents the store data on the EEPROM cell array from the destruction when Vee is less than +3V. 

When Vee power is ON or OFF, the V1H input level must be applied to ST pin before or while Vee is greater than +3V. 

These operation modes as store mode, recall mode and SRAM write mode have the same logical priority. Normally the first 
set logical condition determines the following operation mode among ST, RC and WE pins. 

STORE CYCLE TIMING WAVEFORM 

i--------tST'--------<-i 
i----tSTP'----i 

VIH-~--- ,...,'/"'7'..,..,..,...,..,..-:'/"'7'-+.,..,..".-----
VIL-

DATA OUT VOH- PREVIOUS DATA VOL-_______ ~ 

RECALL CYCLE TIMING WAVEFORM 

ADDRESS 

VOH 
DATA OUT VOL- __________ of -----HIGH·,Z-----iII 

OUTPUT 
VALID 

12·9 
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EEPROM READ/WRITE INFORMATION (cont'd) 

AC CHARACTERISTICS 
(Recommended operating condition. unless otherWise noted.i 

RECALL MODE (WE = ST • VIH I 

MBM 2212·20/25 
Parameter SY'!'l:lol 

Min 

Recall Cycle Time tRCC 1200 

Recall Pulse Width tRCP 450 

RC to Output Disable;' !RCZ 

RC to Output Active" 
.' , 

10 tORC , 

'RC to Output Valid tARC' 

Note: "Transition is measured at point of ±500mV from steady state voltage. .. . 

STORE MODE (WE" RC = V1H I 
' .. MBM2212-20 

Parameter Symbol 
Min Max 

" 
Store Cycle Time tsT 10 

Store Pu Is~ W{dth:~, ,'. ·'tSTP 100 
-' .. ". . 

Store to Output DisabJe *2 tSTZ 500 
" 

Output Valid from End of Store tOST 200 

Note: *1 It is protected to enter into the store mode by less than 20ns pulse width. 
*2 Transition is measured at point of ±500mV from steady state voltage. 

ENDURANCE 

Number of Store Cycles Number of Data Changes per Bit 
'.c.'.:' .•.. .. ' . 

. . ·.lod,ooo',. - 10,000 

12·:10 

. Max 

., 

150 

.' 

I" 750 

MBM2212-25 

Min Max 

20 

100 

500 

250 

Unit 

ns 

ns 

ns 

ns 

'. ns 

Unit 

ms 

ns 

ns 

ns 

Unit 

times 



PACKAGE DIMENSIONS 
Standard 1S-pin Ceramic DIP (Suffix: -Z) 

1S-LEAD CERAMIC (CERDIP) DUAL IN-LINE PACKAGE 
(CASE No_ : DIP-1SC-C01) 

IM~mOO~II~Mml~1II 
MBM2212-20 FUJITSU 
MBM2212-25 1IIIIIImmllllimlmMIII~I~MI 

11288+.014 Tll 
• -.004 

(7.32:g:~g) .319±.006 .300(7. 2)TYP 

M=--.::::::r-r::""'T"""1'=-r::=--r::::::::r-c=T""'1=r-.:::::J"""lU (8.10-'±Lo....:.15_)-=~~:---f_-L. 
.890~:~ 

.100±.01O 
(2 54±0 25) .032±.012 
. . 1--+----===-==;:;----++--1 (0.81±0.30) 

.800(20.32)R EF 
.018~:gg~ .052±.010 

11.32±0.25) 
© FUJITSU LIMITED1987 D18005S-4C 

(0.46:g:~) 

.200(5.08)MAX 

.134±.014 
(3.4O±0.36) 

Dimension In 
i~che • .lmillimelers) 
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PACKAGE DIMENSIONS 
Standard 18-pin Plastic DIP (Suffix: .pI 

18-LEAD PLASTIC DUAL-IN-LiNE PACKAGE 
(CASE No •. : DIP-18P-Mo21 

C)'FUJITSU LIMITED 1986 D18009S·2C 

The information contained in this document does not convey any 

license under copyrights,. patent rights, softVlllre rights or trademarks 

claimed I:!v FujilS". Circuit diagram$ utilizing FuJilSu products are 
includad es a maans of illustrating typical applications. Complete 

information sufficient for construction purposes is not necessarily 

\ 

12-12 

.020(0.51) 
MIN 

.197(6.00) MAX 

.118(3.0)MIN 

.11!i"MAX 

Dimension in 
inches (millimeters) 

given. The information contained in this document has been carefullv· 

checked and is believad to be reliable. However. FujilSu assumes no 

responsibility for inaccuracies. Fujitsu reserves the right to change 

products or specifications without notice. 



Section 13 

CMOS Mask 
ROMs 

Maximum 
Access Package Sealing 

Page Device Tlme(ns) Capacity Options Method 

13-3 MB83256 250 262144 bits 28-pln Plastic DIP Plastic 
(32768w x 8b) 

13-11 MB83512 150 524288 bits 28-pln Plastic DIP Plastic 
(65536w x 8b) 

13-17 MB831000-15 150 1048576 bits 28-pln Plastic DIP Plastic 
MB831000-20 200 (131072w x 8b) 

13-25 MB832000 200 2097152 bits 32-pln Plastic DIP Plastic 
(262144w x 8b) 

13-31 MB834100 250 4194304 bits 40-pln Plastic DIP Plastic 
(262144w x l6b) 
(524288w x 8b) 

13-37 MB834000-20 200 4194304 bits 32-pln Plastic DIP Plastic 
MB834000-25 250 (524288w x 8b) 

13-43 MB8324200 250 4194304 bits 40-pln Plastic DIP Plastic 
(262l44w x l6b) 64-pln Plastic FPT Plastic 
(524288w x 8b) 

13-1 
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256K-BIT (32,768 x 8) CMOS READ ONLY MEMORY 

The Fujitsu MB B3256 is a CMOS Si-gate mask-programmable static read only 
memory organized as 32,768 words by 8 bits. 

The MB 83256 has TTL-compatible I/O and 3-state output level with fully
static operation (i.e. no need of clock signal) and single +5V power supply. 
Also, the MB 83256 is designed for applications such as character generator 
or program storage which require large memory capacity and high-speed/low
power operation. 

The package for the MB 83256 is a standard 28-pin dual-in-line package and 
its pin-out is compatible with standard 28-pin EPROM. 

• Organization: 

• Fast access time: 

32,768words x 8 bits 

250 ns max. 

• Completely static operation: No clock required 

• TTL compatible input/output 

• Three-state output 

• Single +5V power supply 

• Power consumption: 83 mW (Operation) 

8.3 mW (Standby, TTL input level) 

165/lW (Standby, CMOS input level) 

• Standard 28-pi n DIP 

ABSOLUTE MAXIMUM RATINGS (see NOTE) 

Rating Symbol Value 

Storage Temperature Range T"g -40 to +125 

Operating Temperature TA -10to+85 

Supply Voltage Vee -0.3 to +7.0 

I nput Voltage V1N -0.3 to Vee + 0.3 

Output Voltage VOUT -0.3 to Vee + 0.3 

Unit 

°c 

°c 

V 

V 

V 

NOTE: Permanent device damage may occur if. ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 

Ne 

A12 

A7 

A6 

As 

A4 

A3 

A2 

AI 

Ao 

0 1 

O2 

03 

Vss 

MB 83256 

PLASTIC PACKAGE 
DIP-28P-M02 

PIN ASSIGNMENT 

June 1983 
Edition 1.0 

vee 

AI4 

A13 

As 

A9 

All 

OE 
AIO 

CE 

Os 

0 7 

06 

Os 

04 

This device contains circuitry to protect the 
inputs against damage due to high static volt
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi
mum rated voltages to this high impedance 
circuit. 
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Fig. 1 - MB 83256 BLOCK DIAGRAM 

AO 

AI 

A2 

A3 

A4 
Address 

A5 
Buffer 

AS 

A7 

AS 

Ag 

AIO 

A11 

A12 

A13 

A14 

Row 
Decoder 

Vcc
VSS-

TRUTH TABLE 

CE OE MODE 

H X Non·selected 

L H Non·selected 

L L Selected 

Output 

High-Z 

High·Z 

Output 

CAPACITANCE (TA = 25°C, f = 1 MHz) 

Parameter Symbol 

Output Capacitnace (VOUT=OV) COUT 

Input Capacitnace (V1N = OV) CIN 

13-4 

32768 x 8 bits 
ROM Cell Array 

Power Consumption Mode 

Standby 

Active 

Active 

Min Typ 

- -

- -

CE 
GE·OE 

Logic 
OE 

Max Unit 

10 pF 

7 pF 



RECOMMENDED OPERATING CONDITIONS 
(Referenced to GND) 

Parameter Symbol Min 

Supply Voltage Vee 4.5 

I nput low Voltage V1L -0.3 

Input High Voltage. V1H 2.2 

Ambient Temperature TA 0 

DC CHARACTERISTICS 
(Recommended operating conditions unless otherwise noted.) 

Typ 

5.0 

-

-

-

11111~llmIIWIIMIIIIIIIIIIIII~IIMIOOII 
FUJITSU 

MB 83256 1IIIImllllilimiOOIllWIIIIIIIIIIIIIMIIIII 

Max Unit 

5.5 V 

0.8 V 

Vee +0.3 V 

70 DC 

Parameter Symbol Min Max Unit Test Conditions 

Stanby Supply Current 

Active Supply Current 

Input leakage Current 

Output leakage Current 

Output High Voltage 

Output low Voltage 

• Input Pulse levels: 
• Input Pulse Rise and Fall Time: 
• Timing Reference levels: 

• Output load: 

IS81 1.5 mA 

IS82 30 p.A 

lee 15 mA 

ILl -10 10 p.A 

ILiIO -10 10 p.A 

VOH 2.4 V 

VOL 0.4 V 

Fig. 2 - AC TEST CONDITIONS 

0.6V to 2.4V 
tT = 10 ns 
Input: V1L = 0.8V, V1H = 2.2V 
Output: VOL = 0.8V, VOH = 2.2V 
1 TTL Gate and CL = 100pF 

CE = V1H 

CE = Vee. V 1N = GND or Vee 

CE = V1L , Minimum Cycle 

V1N = OV to Vee 

CE = V1H , or OE = V1H 

IOH =-400p.A 

IOL = 2.1 mA 

13-5 
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AC CHARACTERISTICS 
(Recommended operating conditions unless otherwise noted) 

Parameter Symbol 

Address Access Time (CE=0E=V1d tACce 

Chip Enable Access Time (OE = V1d tCE 

Output Enable Access Time INOTE1i tOE 

Output Disable Time iNOTE21 tOF 

Output Hold Time tOH 

Valve 

Min Typ Max 
.. 

250 

250 

100 

80 

0 

. 
Note: (1) OE may be delayed up to ( t AOC - tOE ) after the falling edge of cr without impact on tACC' 

(2) tOF is specified from DE" or CE,whichever occurs earlier. 

13-& 

TIMING DIAGRAM 

ADORES S ~ 
rtcEI 

I 

I tOF(21 
t (11 r---.OE 

\ I 
tACC tOF(21 

II/I, 
\.\.\.\' 

O,-os 

Note: (1) OE may be delayed up to (TAcc - tOE) after the falling edge of CE without impact on tACC' 
(2) tOF is specified from OE or CE, whichever occurs earlier. 

Unit 

ns 

ns 

ns 

nS 

.. "5 •. 



TYPICAL CHARACTERISTICS CURVES 
Fig. 3.- OUTPUT LOW CURRENT 

vsOUTPUT LOW VOLTAGE 
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Fig. 4,- OUTPUT HIGH CURRENT 
vsOUTPUT HIGH VOLTAGE 
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vs AMBIENT TEMPERATURE 
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Fig; 9.- OUTPUT ENABLE ACCESS TIME 
o vs.Vcc SUPPLY VOLTAGE 
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PACKAGE DIMENSIONS 

28-LEAD PLASTIC DUAL IN-LINE PACKAGE 
(CASE No.: DIP-28P-M021 

l 
.533(13.54) 

INDEX 

1~=====::s:~=:::::::::~=====~1 ··"f'" 
.59014.99) 
.610 15.49) 

.100(2.54) I 
TYP 

.o62(1.58)MAX 

1.389 (35.28) 
1.415(35.94) ./ 

I !'''''~M~ .118(3.00)MIN 

.020(0.51 )MIN 
Dimensions in 
inch •• (millimeters) 

Circuit diagrams utilizing Fujitsu products are included as a 
means of illustrating typical semiconductor applications; con
sequently, complete information sufficient for construction pur· 
poses is not necessarily given. The information has been carefully 
checked and is believed to be entirely reliable. However, no 
responsibility is assumed for inaccuracies. Furthermore, such in· 
formation does not convey to the purchaser of the semiconductor 
devices described herein any license under the patent rights of 
Fujitsu Limited or others. Fujitsu Limited reserves the right to 
change device specifications. 
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524, 288·BIT (65,536 x 8) CMOS READ ONLY MEMORY 

The Fujitsu MB 83512 is a CMOS Si·gate mask-programmable static read 
only memory organized as 65,536 words by 8 bits. 

The MB 83512 has TTL-compatible I/O and 3-state output level with fully
static operation (i.e. no need of clock signal) and single +5 V power supply. 
Also, the M B 83512 is designed for applications such as character generator or 
program storage which require large memory capacity and high·speed/low
power operation. 

• Organization: 65,536 words x 8 bits 

• Access time : 150 ns 

• Completely static operation: No clock required 

• TTL compatible Input/Output 

• Three state output 

• Single+5 V power supply 

• Power dissipation: 220 mW max. (Active) 
16.5 mW max. (Standby, TTL input level) 
275 p.W max. (Standby, CMOS input level) 

• Standard 28-pin DIP 

ABSOLUTE MAXIMUM RATINGS (See NOTE) (Reference to VSS) 

Rating Symbol Value Unit 

Supply Voltage Vee -0.3 to +7.0 V 

Input Voltage VIN -0.5 to Vee+O.5 V 

Output Voltage VOUT -0.5 to Vee+O.5 V 

Temperature Under Bias TBIAS -10 to +85 °c 
I 

Storage Temperature Range TSTG -45 to +125 °c 

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATI NGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 

A15 

A12 

A7 

As 
As 

A4 

A3 

A2 

Al 

Ao 

°1 

°2 
0 3 

VSS 

MB 83512 

April 1987 
Edition 1.0 

PLASTIC PACKAGE 
DIP·28p·M02 

PIN ASSIGNMENT 

Vee 

A14 

A13 

As 
Ag 

A" 
DE 
Al0 
CE 

07 

Os 

05 

04 

This device contains circuitry to protect the 
inputs against damage due to high statlc volt
ages or electric fields. However, it is advis:ed 
that normal precautions be taken to avoid 
application of any voltage higher than maxi
mum rated voltages to this high impedance 
c;::ircuit. ' . 
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Fig. 1 - MB 83512 BLOCK DIAGRAM 

CE 
CE 

Row 65,536 x 8 bits & 
Decoder ROM Cell Array DE 

OE 

Logic 

COLUMN DECODER 

Vcc-

Vss-

TRUTH TABLE 

CE OE MODE OUTPUT POWER DISSIPATION MODE 

H X NOT SELECTED HIGH·Z STANDBY 

L H NOT SELECTED HIGH·Z ACTIVE 

III L L SELECTED OUTPUT ACTIVE 

CAPACITANCE (TA = 25°C,f= 1 MHz) 

Parameter Symbol Min Typ Max Unit 

Output Capacitance (VOUT = 0 VI COUT 10 pF 

Input Capacitance (V IN = 0 V I CIN 7 pF 

13·12 



RECOMMENDED OPERATING CONDITIONS 
(Referenced to GND) 

Parameter Symbol Min 

Supply Voltage Vee 4.5 

Input Low Voltage VIL -0.3 

Input High Voltage VIH 2.2 

Ambient Temperature TA 0 

DC CHARACTERISTICS 
(Recommended operating conditions unless otherwise noted.) 

Parameter Test Condition Symbol 

Active Supply Current CE = VIL• Minimum Cycle lee 

CE = VIH IS81 

Standby Supply Current 
VIN = Vss or Vee 
CE = Vee =, VIH 

IS82 

Input Leakage Current V IN = Oto Vee ILl 

Output Leakage Current CE = VIH • OE = VIH ILo 

Output High Voltage IOH = -400p.A VOH 

Output Low Voltage IOL = 2.1 mA VOL 

Fig. 2 - AC TEST CONDITION 

• I nput Pulse Level 
• Input Pulse Rise and Fall Time: 

0.6 to 2.4 V 
tT = 5 ns 

• Timing Reference Levels Input : V IL = O.S V. V IH = 2.2 V 
Output : VOL = O.SV. VOH = 2.2 V 
1 TTL Gate and CL (100 pF) 

Typ 

5.0 

Min 

-10 

-10 

2.4 

• Output Load 

111~llmll!llmliilllllllllll 
FUJITSU 

MB 83512 IUlW .. 

Max Unit 

5.5 V 

O.S V 

Vee +0.3 V 

70 ·C 

Max Unit 

40 mA 

3 mA 

50 p.A 

10 p.A 

10 p.A 

V 

0.4 V 

13-13 
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AC CHARACTERISTICS 
(Recommended operating.conditions unless otherwise noted.) 

Parameter Test Condition 

Add ress Access n me CE = OE = V1L 

Chip Enable Access Time OE = V1L 

Output Enable Access Time Note 1 

Output Disable Time Note 2 

Output Hold Time 

Symbol Min 

tACC 

tCE 

tOE 

tOF 

tOH 0 

Note 1 OE may be delayed up to (tACC·tOE) after the falling edge of CE without impact on tACC' 

Note 2 tOF is specified from OE or CEo whichever occers earlier. 

TIMING DIAGRAM 

ADDRESS ~ ~ 
tOH 

I---
tCE 

/ 

Max 

150 

150 

80 

60 

tOE tOF I 
I 

\ tOF 

tACC 

///. DATA VALID 10. 
\.\.~ V DOUT 

13·14 

Unit 

ns 

ns 

ns 

. ns 

ns 
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PACKAGE DIMENSIONS 

INDEX 

28-LEAD PLASTIC DUAL IN-LINE PACKAGE 
(CASE No.: DIP-28P-M02) 

I 
.543'.010 

I~==========::S;~==::;~==========~IJ~I 
1------l.407::g~~(35.73:g:~I------11 

.600(15.24ITVP 

.010'.002 
(0.25.0.051 

Dimensions in 
Inches (millimeters) 

@ FUJITSU LIMITED 1986 028006S-2C 

Circuit diagrams utilizing Fujitsu products are included as a 
means of illustrating typical semiconductor applications; con
sequently, complete information sufficient for construction pur
poses is not necessarily given. The information has been carefully 
checked and is believed to be entirely reliable. However, no 
responsibility is assumed for inaccuracies_ Furthermore, such in
formation does not convey to the purchaser of the semiconductor 
devices described herein any license under the patent rights of 
Fujitsu Limited or others. Fujitsu Limited reserves the right to 
change device specifications. 
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1M-BIT (131,072 x 8) CMOS READ ONLY MEMORY 

The Fujitsu MB 831000 is a CMOS Si-gate mask-programmable static read 
only memory organized as 131,072 words by 8 bits. 

The MB 831000 has TTL-compatible I/O and 3'state output level with fully· 
static operation (i.e. no need of clock signal) and a single +5V power supply 
is required. Also, the MB 831000 is designed for applications such as charac· 
ter generator or program storage which require large memory capacity and 
high-speed/low-power operation. 

• Organization: 
• Access time: 

131,072 words x 8 bits 
150 ns (MB 831000-15) 
200 ns (MB 831000·20) 

• Completely static operation: No clock required 
• TTL compatible Input/Output 
• Three state output 
• Single +5V power supply 
• Power dissipation: 220 mW max. (Active) 

16.5 mW max. (Standby, TTL input level) 
275 IlW max. (Standby, CMOS input level) 

• Standard 28-pin DIP 

ABSOLUTE MAXIMUM RATINGS (See NOTE) 

Rating Symbol Value 

Supply Voltage Vee -0.3 to +7.0* 

Input Voltage VrN -0.5 to Vee+0.5* 

Output Voltage VOUT -0.5 to Vee+0.5* 

Temperature Under Bias TerAs -10 to +85 

Storage Temperature Range TSTG -45 to +125 

* Referenced to GND 

Unit 

V 

V 

V 

°c 

°c 

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 

MB831000-15 
MB831000-20 

November 1987 
Edition 2.0 . 

PLASTIC PACKAGE 
DIP-2BP-M02. 

PIN ASSIGNMENT 

This device contains circuitry to protect the 
inputs against damage due to high static volt
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi
mum rated voltages to this high impedance 
circuit. 
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AO 

AI 

A2 

A3 

A4 

A5 

AS Add",,, 
Buffe'r, 

A7 

AS 

Ag 

AIO 

All 

A12 

AI3 

A14 

A15 

AIS 

Fig. 1 - MB 831000 BLOCK DIAGRAM 

Row 
Decoder 

131,072 x S bits 
ROM Cell Array 

CAPACITANce'ITA = 25°C,f= lMH~) 

Parameter Symbol Min 

Ou'tput Capacitance r"OUT'= bv) COUT 

Input Capacitance (VIN' = OV) C1N " 

13~18 

" 

Typ 

CE 
Logic 

-Vee 

-Vss 

Power Dissipation ~ode 

Standby 

Active 

Max Un,it 

10 pF 

7 pF 



RECOMMENDED OPERATING CONDITIONS 
(Referenced to GND) 

Parameter Symbol Min Typ 

Supply Voltage Vee 4.5 5.0 

Input Low Voltage VIL -0.3 

Input High Voltage V IH 2.2 

Ambient Temperature TA 0 

DC CHARACTERISTICS 
(Recommended operating conditions unless otherwise noted) 

Parameter Symbol Min Max Unit 

Active Supply Current Icc 40 mA 

1581 3 mA 

Standby Supply Current 

1582 50 /JA 

I nput Leakage Current ILl -10 10 /JA 

Output Leakage Current ILO -10 10 /JA 

Output High Voltage VOH 2.4 V 

Output Low Voltage VOL 0.4 V 

Fig. 2 - AC TEST-CONDITION 

Input Pulse Level 
Input Pulse Rise and Fall Time 
Timing Reference Levels 

Ovtput Load 

O.Sto 2.4V 
tT = 10 ns 
Input: VIL = O.BV. VIH = 2.2V 
Output: VOL = O.BV. VOH = 2.2V 
1 TTL Gate and 100pF 

1IIIIIIIIIIIIIIIIIIIIIIIIIIImlilimmllllili 

MB831000.15 FUdftSU 
MB831000.20 1IIIIIIIIIIIIIIIIIIIIIIIIImmlmllllllllllili 

Max Unit 

5.5 V 

0.8 V 

Vee+0.3 V 

70 °c 

Test Cond ition 

CE = VIL • Minimum Cycle 

CE = V IH 

CE = Vee. V IN = GND or Vee 

VIN=OtoVee 

CE = V IH 

IOH = -400/JA 

IOL = 2.1mA 
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AC CHARACTERISTICS 
(Recommended operating conditions unless otherwise noted.) 

MB 831000·15 
Parameter Symbol 

.Min Max 

Address Access Time t ACC 150 

Chip Enable Acc;ess Time tCE 150 

Output Disable Time tDF 60 

Output Hold Time tDH 0 

TIMING DIAGRAM 

ADDRESS 

o,-os __________ .1_. ~-.----V-AL-ID----_ 

13-'20 

MB 831000·20 

Unit 

Min Max 

,200· ns 

200 ns 

60 . ns 

0 ns 

=tDF 

VAC~I-·-·~-



MB 831000 ROM CODE DATA INPUT METHOD 

1~~llllllillmili~IOO~~lililmllll 
MB831000-15 FUJITSU 
MB831000-20 ~lllilllllm~lml~lll.mlmlll!ml 

Fujitsu's preferred method of receiving ROM Code Data is in the form of Programmed EPROMs or Magnetic Tapes. 
Fujitsu produces the Masks in accordance with the Data in received EPROMs or Magnetic Tapes using Fujitsu computer 
systems. 

MASK ROM CODE DATA RELEASE BY EPROMS: 

• 128K EPROM: 

When the customer releases his Mask ROM Data in the form of EPROMs, he should use 8 pes of MBM 27128 or equivalent 
and program data of 8 address blocks (Address 0 to 16 K, 16 K to 32 K, 32 K to 48 K, 48 K to 64 K, 64 K to 80 K, 80 K 
to 96 K, 96 K tol12 K and 112 K to128 K)of MB 831000 to each MBM 27128 EPROM. Fujitsu requires 3 sets, total 24 pes, 
of such programmed EPROMs. (Two sets, total 16 pes, are acceptable.) 
In addition to the programmed sets, Fujitsu requires an additional set of blank EPROMs (8 pes) for supplying customer 
ROM Data Code verification. 

MSB LSB 

A16 A15 A14 A13 1 A121 All I Al0 I A9 I A8 I A7 I A6 I AS I A41 A3 I A21 Al I AO 

0 0 0 MBM 27128 (No.1: 0 .to· 16 K) 

0 0 1 MBM 27128 (No.2: 16 K to 32 K) 

0 1 0 MBM 27128 (No.3: 32 K to 48 K) 

0 1 1 MBM 27128 (No.4: 48 Kto 64 K) 

1 0 0 MBM 2712B (No.5: 64 K to 80 K) 

1 0 1 MBM 2712B (No.6: 80 K to 96 K) 

1 1 0 MBM 27128 (No.7: 96 Kto 112 K) 

1 1 1 MBM 27128 (No.8: 112 K to 128 K) 

• 256K EPROM: 

When the customer releases his Mask ROM Data in the form of EPROMs, he should use 4 pes of MBM 27C;Z56 or. equivalent 
and program data of 4 address blocks (Address 0 to 32K, 32K to 64K, 64K to 96K and 96K to.128K) of Me 831.000 to each 
MBM 27C256 EPROM. 
Fujitsu requires 3 sets, total 12 pes, of such programmed EPROMs. (Two sets, total 8 pes, are acceptable.) 
In addition to the programmed sets, Fujitsu requires an additional set of blank EPROMs (4 pes) for supplying customer ROM 
Data Code verification. 

MSB LSB 

A16 A15 A14 I A13 I A12 I All I Al0 I A9 I A8 I A7 I A6l AS I A4 I A3 I A2 I Al I AO 

0 0 MBM 27C256 (No.1: 0 to 32 K) 

0 1 MBM 27C256 (No.2: 32 K to 64 K) 

1 0 MBM 27C256 (No.3: 64 k to 96 K) 

1 1 MBM 27C256 (No.4: 96 K to 128 K) 
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MASK ROM CODE DATA RELEASE BY MAGNETIC TAPES: 

When the customer releases his Mask ROM Code Data in the form of Magnetic Tapes (Mr), he should use tapes that can,be 
used on IBM compatible equipment and meet the following requirements. 

• Physical Requirements: 

1 Length 
2 Width 
3 Track 
4 Density 

• MT Format: 

1 Label 

2400 feet, 1200 feet, or 600 feet 
1/2 inch 
9 tracks 
800 BPI or 1600 BPI 

2 Record Si ze 
3 Block Size 
4 File 

No tape mark on the header of tape 
80 bytes/record 
Single record/block 
Single file/volume 

5 Code Used EBCDIC code 

2400/1200/600 feet 

1 Data Data 
ra;ks BOT 810ck ., Block 

80 
I--b tes-y 

Neite: BOT: Beginning of Tape 
EOT: End of Tape 

Row 
Number 

Number 
of Byte 

13-22 

TM : Tape mark 

Data Block Format: 

1 9 10 

Address 
Undefined' Fteld 

Field (1 Head 
Addrti~?J 

9 bytes 6 bytes 

Note: 1 byte/row 

Data 
" 

Block 

'15 16 19 20 . 
. Undefined OataField 

Field '(16 wor~s) 

4 bytes 48 bytes 

Data 
Block TM TM EOT 

67 68 72 73 BO 

Undefined Sequimce 
Field 

5 bytes 8 bytes 



Undefined Filed (Row 1-9/Row 16-19/Row 68-721: 

In this field, blanks (bl should be recorded. 

Address Field (Row 10-151: 

1111111111111111111111111111111111111111111111111111 

MB831000-15 FUJITSU 
MB831000-20 Illmllmllmlllllllmllmllllmmllmllml 

In the address field, the header address of the 16·word data that follow the address field should be recorded in the form 
of a five·digit hexadecimal number following a symbol "#". The correspondence of actual binary address to this hex address 
is shown in the following example. 

MSB LSB 

Address Bit A16 A15 IA141A13 IA12 All IA10 I A9 I AS A71 A6 I A5 I A4 A3 I A2 I Al I AO 

Binary Address 0 0 I 0 I 1 I 1 1 I 0 I 1 I 1 1 I 0 I 0 I 1 0 I 0 I 1 I 0 

Hex Address 0 3 B 9 2 

Recorded Form #03B92 

Data Field (Row20-671: 

In this field, 16·word data with 16 successive addresses should be. recorded in the form of two·digit hexadecimal numbers 
followed by a blank fbI. (The header data is for the address recorded in the address field.t The correspondence of actual 
binary data to this hex data is shown in the following example. . 

Data Bit 08 I 07 L 06 J 05 04 I 03 I 02 I 01 

Binary Data 1 I 1 I 1 I 1 0 I 0 I 1 I 0 

Hex Data F 2 

Recorded Data F2b 

Sequence Number field (Row 73 - 801 

In this field, the sequence number of each record (data block I should be recorded in the form of an eight·digit decimal number, 
which must be counted up by tens. All digits to the left of the most significant digit should be zeros, not blanks. Refer to 
the following example. 

Address Data Sequence No. 
10 15 

1
20 F~ "1" A~251 1 ~ OTh ro 1 

73 80 

#03B92 00000010 
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PACKAGE DIMENSIONS 

28·LEAD PLASTIC DUAL IN·LINE PACKAGE 
(CASE No.: DIP·28P-M02) 

I 
.543'.010 

INDEX 

1~=====:3:;;;:::=:::;7=====~IJ'~1 
t'--'---'--__ {407+·00Si35. 73+0:2) ------'--.~~ I 

-.012 ·-0.3 

.600(15.24)TVP 

©FUJITSU LIMITED 1986 D28006S-2C 

The information contain!!d in this document does not c~nvev any 

nc;n~a under copyrights. patent "rights, !oft\A.~~e riQhts or trad@r!'!ark.s 

claimed by Fujitsu. Circuit diagrams utilizing Fujitsu products are 

incl~ded as a means of illustrating typical applications. Complete 

information sufficient for constru ction purposes is not necessarily 

Dlmensio:ris in 
incbes .(mil~!me,ters) 

, given. The information co~tained in this document has been G8refullv~ 

checked ~Ind is believed to 'be reJiable. Howevs'r, Fuji.t'tJ {I~~ume:s no 

responsibility for inaccuracies., Fujitsu reserves the right to change 

products or specifications without notice. 



2M-BIT(2S2,144 x 8) CMOS READ ONLY MEMORY 
The Fujitsu MB832000 Is a CMOS SI-gate mask-programmable static read 
only memory organized as 262,144 words by 8 bits. 

The MB832000 has TTL-compatible I/O and 3-state output level .with 
fully-static operation (I.e. no need of clock signal) and a single +5V power 
supply Is required. Also, the MB832000 Is designed for applications such as 
character generator or program storage which require large memory capacity 
and hlgh-speedllow-power operation. 

• Organization: 262, 144 words x 8 bits 

• Access time: 200 ns 

• Completely static operation: No clock required 

• TTL compatible Input/Output 

• Three state ouput 

• Single +5V power supply 

• Power dissipation: . 
220 mW max. (ActiveJ 
16.5mW max. (Standby, TTL Input level) 
275 I1W max. (Standby, CMOS Input level) 

• 32-pln DIP(Pln compatible with MBM27Cl00l) 

ABSOLUTE MAXIMUM RATINGS (see NOTE) 
(Referenced to GND) 

Rating Symbol Value 

Supply Voltage Vee -0.3 to +7.0 

Input Voltage VIN -0.5 to VCC+0.5 

Output Voltage VOUT -0.5 to VCC+0.5 

Temperature Under Bias TalAs -10 to +85 

Storage Temperature Range TSTG -45 to +125 

Unit 

V 

V 

V 

·C 

·C 

NOTE: Permanent device damage may occur If the above Absolute 
Maximum Ratings are exceeded. Functional operation should be 
restricted to the conditions as detailed In the operational sections of 
this data sheet. Exposure to absolute maximum rating conditions for 
extended periods may affect device reliability. 

Copyright· 1988 by FWITSU LIMITED and Fujitsu Microelectronics, Inc. 

NC 

A16 

A15 

A12 

A7 

A6 

A5 

A4 

A3 

A2 

Al 

AO 

01 

02 

03 

Vss 

MB832000 

April 1988 
Edition 1.0 

PLASTIC PACKAGE 
DIP-32P-M01 

PIN ASSIGNMENT 

MB832000 

Vcc 

NC 

A17 

A14 

A13 

A8 

A9 

All 

'Ci'E 
Al0 

CE 

08 

07 

06 

05 

04 

This device contains circuitry to protect the Inputs 

~:l~~t =c: ,d~'st~~~~~t:t!~1 ~~t~~~~~~e:ig~; 
be taken to avoid application of any voltage higher 
than maximum rated voltages to this high Impedance 
circuit. 
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AO 

A1 

A2 

A3 

A4 

AS 

A6 

... A7 . 

A8 

A9 

A10 

A11 

A12 

A13 

A14 

A15 

A16 

A17 

Address 
Buffer 

<'" ,,, '\-. 
Fig. 1-MB832000 BLOCK DIAGRAM 

Row 
Decoder 

TRUTH TABLE 

262,144 x 8 bits 
ROM Cell Array 

Column Decol;ler 

01 02 03 04 05 06 07 08 

_ Vcc 

_ Vss 

CE 
& 

OE 

Logic 

CE OE Mode OutPLJt Power Mode 

H X Not Selected Hlgh-Z Standby 

L H Not Selected Hlgh":Z Active 

L L . Selected Data Out Active 

CAPACITANCE (TA=25°C.f=1MHz) 

Parameter Symbol Min Typ Max 

OutJ)Ut Capacitance (VOUT=OV) COUT 15 

Input Capacitance (VIN=OV) CIN 10 

13-26 

Unit 

pF 

pF 



RECOMMENDED OPERATING CONDITIONS 
(Referenced to GND) 

Parameter Symbol Min Typ 

SL!Pply Voltage VCC 4.5 5.0 

Input Low Voltage VIL -0.3 

Input High Voltage VIH 2.2 

Ambient Temperature TA J 0 

DC CHARACTERISTICS 
(Recommended operating conditions unless otherwise noted.) 

Paramater Test Condition Symbol 

Active Supply Current CE=VIL, Min. Cycle ICC 

CE=VIH IS81 

Standby Supply Current CE=VIH=VCC, VIN=VSS IS82 

orVCC 

Input Leakage Current VIN=O to VCC III 

Output Leakage Current CE=VIH,OE=VIH ILO 

Output High Voltage IOH=-400/lA ' VOH 

Output Low Voltage IOL=2.1rnA VOL 

Fig. 2 - AC TEST CONDITION 

• Input Pulse Level 
• Input Pulse Rise and Fall Time 

: 0.6 to 2.4V 
: tT=5ns 

• Timing Reference Levels 

• Output Load 

: Input VIL=0.8V, VIH=2.2V 
Output VOL=0.8V, VOH=2.2V 

: 1 TTL Gate and 100pF 

Max 

5.5 

0.8 

VCC+0.3 

70 

Min Typ 

-10 

-10 

2.4 

~mMlmllil~l~ilmliilll~iil 
FWrrsu 

MB832000 ~~!M!!~~~~~III~MI~~ 

Unit 

V 

V 

V 

·C 

Max Unit 

40 rnA 

3 rnA 

50 jLA 

10 I1A 

10 jLA 

V 

0.4 V 
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AC CHARACTERISTICS 
(Recommended operating conditions unless otherwise noted.) 

Parameter Symbol Test Condition Min Typ Max ' ,,'Unit 

,Address Access Time tACC CE=OE=VIL 200 ~( ns 
f 

CE'Access'Tlme 
, 

tCE OE=VIL " --- , 
200 ns 

OE Access Time tOE Note 1 100 n. 

Output Disable Time tDF Note 2 60 ns 

, Output Hold Time ' tOH CE=OE:=VIL 0 n8 . • ," ''> 

Note 1: OE may be delayed up to (tACC-tOE) after the failing edge of CE without Impact on tACC. 
Note 2: tDF Is' specified from OE or CE. whichever occurs earlier. 

TIMING DIAGRAM 

; 

ADDRESS ). K 

tCE 

{ J , 
I ~tDF-

tOE ,....,..-eo 
" 

" ' \ ' J " 
f 

! --'- tDF-

tACC ~tOH-
01 - 08 VALID H}-

III 
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PACKAGE DIMENSIONS 

m~OOII.~~~~inmlm 
PWITSU 

M 8832000 111~1~~llim~lli!i~~~~!~I~I~1 

32-LEAD PLASTIC DUAL IN-LINE PACKAGE 
(CASE No.: DIP-32P-M01) 

..-115" MAX. 

I 
.543±.OI0 

r""r- t 

I'i=i::;:::;:;::;::;:::;::;;::;:::;::;::;::;::;::;::;::;:::;:::;::;:::;::;::;:::;:::;;:::;:;:;::;:::;;;!i '''j' 
.1 

I 

.600(16.24lTVP 

'-I-

.05011.27lMAX 

Cl FUJITSU LIMITEO 1987 0320078-1C 

I'I--+-..L 

.....,. 
.OI0~:~ j 
(O.25~:~~l 

.197(6.OOlMAX 

.12.5(3.18lMIN 

Dimensions in 
-Inches (millimetersl 

The Information contained In this document does nat convey any Ilcen •• 
under the copyrights, patent rights, software rights or trademarks claimed 
by FuJitsu. Circuit diagrams utilizing Fulltsu products are Included as • 
means of illustrating typical applications. Complete Information sufficient 
for construction purposes Is not necessarily glvan. The Information 
contained In this document hal _n carefully checked and II believed to be 
reliable. However, Fujitsu assumes no responsibility for Inaccuracies, 
Fujitsu reserves the right to change products or specIfications without 
notice. III 



13-30 



4M-BIT (256K x 16, 512K x 8) CMOS READ ONLy MEMORY 

The Fujitsu MB 834100 is a CMOS Si-gate mask·programmable static read 
only memory organized as 262,144 words by 16 bits. (524,288 words by 

.8 bits). 

The MB 834100 has TTL-compatible I/O and 3'state output level with fully· 
static operation !i.e. no need of clock signal) and single +5 V power supply. 
Also, the M B 834100 is designed for applications such as character generator or 
program storage which require large memory capacity and high·speed/low· 
power operation. 

Memory organization of MB 834100 in changeable between 16 bits and 8 bi1:$. 
(ex. The system using 8 bits CPU and 16 bits CPU can use common data on the 
same chip.) 

• Organization: 262,144 words x 16 bits 
524,288 words x 8 bits 

• Access time : 250 ns max. 

• Completely static operation: No clock required 

• TTL compatible Input/Output 

• Three state output 

• Single +5 V power supply 

• Power dissipation: 275 mW max. (Active) 
5.5 mW max. (Standby, TTL input level) 
275 JJ.W max. (Standby, CMOS input level) 

• JEDEC Standard 40'pin Plastic DIP 

ABSOLUTE MAXIMUM RATINGS (See NOTE) 

Rating Symbol Value 

Supply Voltage Vee -0.3 to +7.0* 

Input Voltage V1N -0.5 to Vee+0.5* 

Output Voltage VOUT -0.5 to Vee+0.5* 

Temperature Under· Bias TB1AS -10to+85 

Storage Temperature Range TSTG -45 to +125 

* Referenced to GND 

Unit 

V 

V 

V 

°c 

°c 

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliabflity. 

MB834100 

November 1987 
Edition 2.0 

PLASTIC PACKAGE 
DIP·40P·M01 

PIN ASSIGNMENT 

BYTE Vee 
CE A17 

(A_ll/016 A16 

°15 A15 
°14 A14 
013 A13 

(High·Z) 012 A12 
OIl A" 
010 Al0 
09 A9 

GND GND 
Os As 
0 7 A7 
06 A6 

°5 A5 
04 A4 
03 A3 

°2 A2 
01 AI 
DE Ao 

( ) is applied to 8 bits. 

This device contains circuitry to protect the 
inputs against d$mage due to high static vol~
ages or electric fields. 'However. it is' advised 
that normal .precautions be taken to avoid 
application of any voltage higher than maxi
mum rated voltages to this high impedance 
circu'it. 

III 
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J'WI'I"SU ._11 MB834100 

Fig. 1 ,.-.MB.834100 .BLOCK DIAGRAM 

Address 

Buffer 

OUTPUT MODE SELECTION ............ 
'A.., BYTE 0, to Os 

X .H 0, to 08 

L L 0, toOa 

H D9 to 0'5 

Row 

Decoder 

Vcc-

Vss-

09 to 0,6 

09 to 0,5 

·High-Z 

High-Z 

0, 

.°'6 
' 0',. 

A-:-1 

~-1 

CAPACITANCE. ITA" 25·C, f .. 1 MHz) 

Parame.ter Symbol 

':'" "," ',", ,., .... , .:: .' 
Ovt,plit Clip;tCitance tv OUT'"' 0 V) 

" - ., .. , '" " 

. Input Capacitance I~IN:'" 0 V). 
," 

, (;IN 

13.;32 

262,144 x 16 bits 

ROM Cell·A"ay 

COLUMN DECODER 

0'6 

TRUTH TABLE 

CE OE MODE 

H X NOT 
SELECTED 

L X NOT 
SELECTED 

L .L SELECTED 

OVTPUT 

HIGH-Z 

HIGH-Z 

DOUT 

Min Typ 

" 

POWER .. 
DISSIPATION 

MODE 

STANDBY 

ACTIVE 

ACTIVE 

Max Unit 

15 pF 

10 pF 



RECOMMENDED OPERATING CONDITIONS 
(Referenced to GND) 

Parameter Symbol Min 

Supply Voltage Vee 4.5 

Input Low Voltage VIL -0.3 

Input High Voltage V IH 2.2 

Ambient Temperature TA 0 

DC CHARACTERISTICS 
(Recommended operating conditions unless otherwise noted.) 

Parameter Test Condition Symbol 

Active Supply Current CE = VIL • Minimum Cycle lee 

CE = VIH ISB1 
Standby Supply Current 

CE = Vee. VIN = GND or Vee ISB2 

Input Leakage Current VIN = 0 to Vee ILl 

Output Leakage Current CE = VIH • OE = VIH I LIIO 

Output High Voltage IOH = -400/J.A VOH 

Output Low Voltage IOL = 2.1 mA VOL 

Fig. 2 - AC TEST CONDITION 

• I nput Pulse Level 0.6 to 2.4 V 
• Input Pulse Rise and Fall Time: tT = 5 ns 
• Timing Reference Levels Input: V IL = 0.8 V. V IH = 2.2 V 

Output : VOL = 0.8V. VOH = 2.2 V 
1 TTL Gate and 100 pF 

1111111111111111111111111111111111111111111111111111 

FUJITSU 

MB834100 1111111111111111111111111111111111111111111111111111 

Typ Max Unit 

5.0 5.5 V 

0.8 V 

Vee +0.3 V 

70 °c 

Min Max Unit 

50 mA 

1 mA 

50 /J.A 

-10 10 /J.A 

-10 10 /J.A 

2.4 V 

0.4 V 

• Output Load 
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AC CHARACTERISTICS 
(Recommended operating conditions unless otherwise noted.) 

. 
Parameter Test Condition 

Address Access Time CE "'OE = V1L 

Chip Enable Access Time OE,: V1L 

Output Enable Access Time: *1 

Output Disable Time *2 

Output Hold Time CE = OE = V1L 

*1: Maximum OE delay which does not affect tACC is tACC - tOE. 
*2: tOF is specified by either of CE or OE changing to High earlier. 

Symbol 

tACC 

tCE 

tOE 

tOF 

tOH 

TIMING DIAGRAM 

DATA OUT VALID 

( ) shows a. case of 8 bit outputs. 

13-34 

Min Max Unit 

250 ns 

250 ' ns 

100 lis 

60 ns 

0 ns 

tOF 



PACKAGE DIMENSIONS 

1~!IIIIIHIII.lmlll!~nln 
FUJITSU 

MB834100 mmllm~IIOOII.IU 

4O·LEAD PLASTIC DUAL IN·LINE PACKAGE 
(CASE No.: DIP-4OP-M01) 

l 
INDEX .543±.010 

I~!::========~~=::::;~==========ll (13·1±0.251 

.600±.010 
(15.24±0.25) 

II-.----------2.063~:g~(52.40~:~g)'----------I.1 

e FUJITSU LIMITED 1987D40006S'2C 

The information contained in this document does not convey any 
licanse under copyrights. patent rights. software rights or trademarks 

claimed by Fujitsu. Circuit diagrams utilizing Fujitsu products are 

included as a maans of Illustrating typical applications. Complete 

information IUfficient for construction purposes is not necessarily 

a7-195(4.96IMAX 

~118(3.00IMIN 
.020(0.51IMIN 

Dlmenlions In 
Inch .. (millimeters) 

given. The Informetlon contained in this document has been .. refully. 

checked end is believed to be reliable. However. Fujitsu assumas no 

rasponsibility for inaccuracias. Fujitsu raserves the right to change 

products or specifications without notice. 
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4M-BIT (512K x 8) CMOS READ ONLY MEMORY 

The Fujitsu MB834000 Is a CMOS SI-gate mask-programmable static read 
only memory organized as 524.288 words by 8 bits. 

The MB834000 has TTL-compatible 110 3-state ouput level with fully-static 
operation (I.e. no need of clock signal) and single +5V power supply. 

Also. the MB834000 Is designed for applications such as character generator 
or program strage which require large memory capacity and hlg!l-speedllow
power operation. 

• Organization: 524.288 words x 8 bits 

• Access time: 250ns max. 

• Completely static operation: No clock required 

• TTL compatible Input/Output 

• Three state output 

• Sln!!le +5 V power supply 

• Power dissipation: 275 mW max. (Active) 
5.5 mW max. (Standby. TTL Input level) 
275 IlW max. (Standby. CMOS Input level) 

• S2-pln Plastic DIP : Sufflx-P 

ABSOLUTE MAXIMUM RATINGS (see NOTE) 

Rating Symbol Value 

Supply Voltage Vce -O.S to +7.0' 

Input Voltage VIN -0.5 to Vee +0.5' 

Output Voltage VOUT -0.5 to Vee +0.5' 

Temperature Under Bias TalAs -10 to +85 

Storage Temperature Range T STG -45 to +'125 

• Referenced to GND 

Unit 

V 

V 

V 

'c 
·C 

NOTE: Permanent device damage may occur If the above Absolute 
Maximum Ratings are exceeded. Functional operation should be 
restricted to the conditions as detailed In the operational sections of 
this data sheet. Exposure to absolute maximum rating conditions for 
extended periods may affect device reliability. 

copyright'" 1988 by FUJITSU LIMITED and Fujitsu Microelectronics. Inc. 

NC 

AlB 

A15 

A12 

A7 

AB 

A5 

A4 

AS 

A2 

AI 

AO 

01 

02 

OS 

Vss 

MB834000-20 
MB834000-2S 

April 1988 
Edltlon·I.0 

PLASTIC PACKAGE 
DIP-32P-M01 

PIN ASSIGNMENT 

(TOP VIEW) 

Vcc 

A18 

A17 
A14 

A13 

A8 

A9 

All 

DE 
Al0 

CE 

08 

07 

06 

05 

04 

This device contains circuItry to protect the Inputs 
against damage due to hl9h static voltages or aleetde 
fields. However. It Is advised that normal precautions 
be taken to avoid application of any voltage higher 
than maximum rated voltages to this high Impedanqe 
circuit. 
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II~II~I~~I •. MB834000 
,,' , , 'i :~, '~ 

:~REOOMMENDEDOPERAtIN~eClNDITIONS' . 
(Ii~~r~nced to GND) 

Parameter. Symbol Min Typ 

Supply Voltage Vee 4,5 5,0 

Input Low Voltage VIL '-0,3 

InputHI!lh. Voltage VIH 2,2 

Ambl~~t T~irlp.eratLlre TA 0 

''',: 

DC· CHARACTERISTICS 
(Recommended operating conditions unless otherwise noted.) 

Parameter Test Condition SYmbol 

Active Supply Current ce=VIL, Minimum Cycle Icc 

CE=VIH , IS81 

Standby Supply Current CE=Vee=VIH,GND or Vee ISB2 

Input Leilkage Cllrrent VIN=O to Vee Iu 

OutPllt Leakage Cllrrent : CE=VIH, OE=VIH IU/O 

Output High Voltage IOH=-4OOI1A VOH 

Olltput Low Voltage IOL=2,1rnA VOL 
< 

Fig. 2 - ACTESTCONDITION 

• !"PIlt PlJlse Level 
• Input Pulse RIse and Fall TIme 
• TIming Reference Levels 

13-38 

: 0.6 to 2,4V 
: tT=5ns 
: Input : VIL=0,8V, VIH=2,2V 

Olltput: VOL=0,8V, VOH=2.2V 
: 1 TTL Gate and 100pF 

.' 
Max Unit 

5.5 cc'V 

0,8 V 

Vee+0,3 V 

70 ·C· 

~ I" 

Min Typ Max 

50 

.:.' .'. 3 
' .. :c 50 

-10 10 

-10 10 

2,4 

0,4 

• Olltput Load 

Unit c 

mA 

rnA 

I1A 

I1A 
.' 

I1A 

V 

V 



AO 

Al 

A2 

A3 

A4 

A5 

AS 

A7 

A8 

A9 

Al0 

All 

A12 

A13 

A14 

A15 

A16 

A17 

A18 

Address 
Buffer 

-"- - --

Fig, 1-MB834000 BLOCK DIAGRAM 

Row 
Decoder 

524,288 x 8 bits 
ROM Cell Arrey 

~----~------~ 
Column Decoder 

01 02 03 04 05 06 07 08 

TRUTH TABLE 

Power 

m~~I~I~III~~~~~mill~II~11111 
FU.JITBU 

MB834000 lilll~i~~~~lli~I~!~~II~llill 

_ Vcc 

_ Vss 

Logic 

CE OE Mode Output Dissipation Mode 

H X Not Selected Hlgh-Z Standby 

L H Not Selected Hlgh-Z Active 

L L Selected DOUT Active 

CAPACITANCE (TA=25°C, f=1MHz) 

Parameter Symbol Min Typ Max Unit 

Output Capacitance (VOUT=O V) COUT 15 ~ pF 

Input Capacitance (VIN=O V) CIN 10 pF 
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AC CHARACTERISTICS 
(Recommended operating conditions unless otherWise noted.) . 

-. ".,. 

Parameter Test Condition Symbol 

: Address Access Time CE=OE';YIL 
. -

tACC 

Chip Enable Access Time ',OE=VIL tCE : 

Output Enable Aco!'ss Time Note 1 tOE ; 

Output Disable TI~e Note 2 tOF 

Output Hold Time . CE=OE=VIL tOH 

NOle 1. Maximum OE delay which does not affect tACO. Is tAOC - tOE. 
Note 2: tOF Is specified by either of CE or 01; changing to High earlier. 

, 
TIMING· DIAGRAM·· 

ADDRESS J 
: 

tOE· 

l 
I 

r tOE
-

I ,'. 

tilcc 

, :,,. 

01 - Os 'II 

"'. ., 
Min Max .. Unit 

250 ns 

250 ns 

100 ns 

60 ns 

0 ns 

•. 

K. , 
: 

-tOF-

: i---tOF-

\-tOH-

DA.TA 0VT VAllO H}-
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PACKAGE DIMENSIONS 

32-LEAD CERAMIC (CERDIP) DUAL IN-LINE PACKAGE 
(CASE No. DIP-32P-M01) 

I o .543±.010 

!'iiTr=r:;=r;::;=r;:=nr=r=::;=;::;::;::;::;:::r=;:::;:::r=;:::;=;::;:::;::;;:::;::;:Y]'''' 

.1 

.600115.24ITVP 

© FUJITSU LIMITED 1987 D32007S·1C 

Dimensions in 
inches (millimetersl 

The Information contained In this document does not convey any license 
under the copyrights, patent rights, software rights or trademarks claimed 

by FuJitsu. Circuit diagrams ut1tizlng Fujitsu products are Included as a 

means of Illustrating typical applications. Complete information sufficient 
for construction purposes is not necessarily given. The information 
contained In this document has been carefully checked and Is believed to be 

reliable. However, Fujitsu assumes no responsibility tor Inaccuracies. 
Fujitsu reserves the right to change products or specIfIcatIons wIthout 

notIce. 
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4M-BIT (256K x 16, 512K X 8) CMOS READ ONLY 
MEMORY 

The Fujitsu MB834200 Is a CMOS SI-gate mask-programmable static read 
only memory organized as 262, 144 words by 16 bits. (524,288 words by 8 
bits). 

The MB834200 has TTL-compatible 110 3-state output level with fully-static 
operation (I.e. no need of clock signal) and single +5V power supply. 
Also, the MB834200 Is designed for applications such as charaoter generator 
or program storage which require large memory capacity and hlgh-speedllow
power operation. 

Memory organization of MB834200 Is changeable between 16 bits and 8 bits. 
(ex. The system using 8 bits CPU and 16 bits CPU can use common data on 
the same chip.) 

• Organization: 

• Access time: 

262,144 words x 16 bits 
524,288 words x 8 bits 

250ns max. 

• Completely static operation: No clock required 

• TTL compatible Input/Output 

• Three state output 

• Single +5 V power supply 

• Power dissipation: 275 mW max. (Active) 
5.5 mW max. (Standby, TTL Input levBl) 
27SjLW max. (Standby, CMOS Input level) 

• Standard 40-pln Plastic DIP 

• 64-pln Plastic Flat Package 

ABSOLUTE MAXIMUM RATINGS (see NOTE) 

Rating Symbol Value 

Supply Voltage Vee -0.3 to +7.0' 

Input Voltage VIN -0.5 to Vee +0.5' 

Output Voltage VOUT -0.5 to Vee +0.5' 

Temperature Under Bias TBIAS -10 to +85 

Storage Temperature Range TSTG -45 to +125 

, Referenced to GND 

Unit 

V 

V 

V 

·C 

·C 

NOTE: Permanent devloe damage may occur If the above Absolute 
Ma/Clmum Ratings are exceeded. Functional operation should be 
resti-Ic,ted to the conditions as detailed In the operational sections of 
this data sheet. Exposure to absolute maximum rating conditions for 
extended periods may affect device reliability. " 

Copyrlght·19aa by FUJITSU UMlTED and Fujitsu Microelectronics, Inc. 

A17 
A7 
AS 
AS 
M 
AS 
A2 
At 
AO 
~ 
VSS 
~ 
01 

• 09 
02 

• 010 
03 

• 011 
04 

,.. 012 

MB834200 

April 1988 
Edition 1.0 

PLASTIC PACKAGE 
FPT -64P-M01 

, 
PLASTIC PACKAGE 

DIP-40P-M01 

PIN ASSIGNMENT 
(TOP VIEW) 

'AS 
2 AS 
3 A10 
4 A11 
6 At2 
6 A13 
7 A14 

A15 
9 A1S 

lIVTE 
VBS 
(A-1)/01S 
08 
015 • 
07 
014 • 
06 
013 • 
05 

20 vee 

"Is applied to 8 bits. 

This device contains circuitry 10 protect the Inputs 

~~~~~t,==,d~~:c:.~!~~e:t:~~ =r~~':r~; 
be taken to avoid application of any voltage higher 
than maximum rated voltages to this high Impedance 
circuit. 
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Fig. i1~MB834200'BLOC~bIAGRAM 

; 

Al 

A2 

A3 

A4 

A5 

A6 

A7 

A8 

A9 

All 

A13 

• 

• 

• 
Row 

Dec;oder 

.Vcc _ 

Vss -

OUT"UT SELECTION MODE .. 
A_.1 BYTE 0 1 to 0 8 09 to 0 15 0 16 

X" H 0 1 to 0 8 0 9 to 0 15 016, 

L L 01 to 0 8 Hlgh-Z A_1 

H L 0 9 td 0 16 Hlgh-Z A_1 
., 

• 

• 

• 

01 

CAPACITANCE (TA=25°C, f=1MHz) 

. Parameter Symbol Min 

Ol.!tputCapacltance· (Vow;'~O, VI COUT 

Inriut Capaeltance(VIN=O V} CIN 
. 
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262.144 x 16 bits. 
ROM Cell Array 

. . .. 
Column Decoder 

• • • 

08 016 

TRUTH TABLE 

CE OE Mode' 

H X Not Selected 

L X Not Selected 

L L Selected '" 

Typ Max 

'i .. 

'" '.' . .i· • 10 

'BYTE 

Output 
Power 

"Dissipation. . 
Mode 

Hlgh-Z Standby 

Hlgh-Z Active 

o OUT Active 
" ~ 

Unit 

pF . 
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RECOMMENDED OPERATING CONDITIONS 
(Referenced to GND) 

Parameter Symbol Min Typ 

Supply Voltage Vee 4.5 5.0 

Input Low Voltage VIL -0.3 

Input High Voltage VIH 2.2 

Ambient Temperature TA 0 

DC CHARACTERISTICS 
(Recommended operating conditions unless otherwise noted.) 

Parameter Test Condition Symbol 

Active Supply Current CE=VIL, Minimum Cycle Icc 

CE=VIH ISBI 
Standby Supply Current 

CE=Vee=VIH,GND or Vee ISB2 

Input Leakage Current- VIN=O to Vee lu 

Output Leakage Current CE=VIH, OE=VIH ILilo 

Output High Voltage IOH=-400J..LA VOH 

Output Low Voltage IOL=2.1mA VOL 

Fig. 2 - Ac TEST CONDITION 

• Input Pulse Level 
• Input Pulse Rise and Fall Time 

: 0.6 to 2.4V 
: tT=5ns 

• Timing Reference Levels : Input : VIL=0.8V, VIH=2.2V 
Output: VOL=0.8V, VOH=2.2V 

: 1 TTL Gate and 100pF 

Max Unit 

5.5 V 

0.8 V 

Vee + 0.3 V 

70 ·C 

Min Typ Max Unit 

50 mA 

1 mA 

50 IJ.A 
-10 10 IJ.A 
-10 10 IJ.A 
2.4 V 

0.4 V 

• Output Load 

1.3-45 
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AC CHARACTERISTICS 
(Recommended operating conditions unless otherwise noted.) 

Parameter Test Condition Symbol 

Address Access Time CE=OE=VIL tACC. 
Chip Enable Access Time l5E=VIL tCE 

Output Enable Access Time • 1 tOE 

Output Disable Time • 2 tOF 
Output Hold Time CE=OE=VIL . tOH 

• 1: Maximum OE delay which does not· affeot tACC Is· tAcc - tOE. 
• 2: tOF Is specified by either of CE or OE changing to High earlier. 

Ao-A17 
(A-1) 

). 

.1 
\. 
I 

TIMING DIAGRAM 

tCE 

tOE -

'1 

~tACC 
01 - Os 

(01 - 015) 

( ) shows a case of 8 bit outputs. 

13,;'46 
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Min Max Unit 

250 ns 

250 ns 

100 ns 

60 .n. 

0 ns 

l· 

~toF-

J 

~>W-
tOH-

DATA OUT VALID fH-



PACKAGE DIMENSIONS 

40-LEAD PLASTIC DUAL IN-LINE PACKAGE 
(CASE No.: DIP-40P-M01) 

l 
INOEl' .543±.010 

I~~========S;~=::;Z~========~IJ-l 
f-ol.--------2.083~:g~:(62.40~:~gl'--------.""i1 

I_uun_ 
PU.J ..... u 

MB834200 _I~II.IIII 

.600±.010 
(16.24±0.251 

a~19514.96IMAX 
:=P11813.00IMIN 

.02010.51IMIN 

Cl FUJITSU LIMITED 11187D40005S.2C 

Dimenlion, in 
Inc;hll (millimetert) 
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PACKAGE DIMENSIONS (Continued) 

Dimensions In 
Inches (mlillmet.rs) 

;PIN ASSIGNMENT 

N.O. 
Atl 
Al0 
AD 
AS 
N.C. 
N.C. 
N.C. 
A17 

,A7 
AS 
AS 
N.C. 

64;';LEAD PLASTIC FLAT PACKAGE 
'(CASE No.: FP"Il-64P,;.MO') , 

TOP VIEW 

Lead 
No. 

N.C. 
06 
N.C. 
013 
06 
VCO 
N.C. 
012 
04 
011 
N.C. 
03 
N.C. 

Lead 
No. 

.025 (0.63) 
MAX 

F64OO58-5C : 

I 
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Quality Control At Fujitsu 

Fujitsu's integrated circuits work. The reason they work is Fujitsu's single-minded 
approach to built-in quality and reliability, and its dedication to providing components 
and systems that meet exacting requirements allowing no room for failure. 

Fujitsu's philosophy is to build quality and reliability into every step of the manufacturing 
process. Each design and process Is scrutinized by individuals and teams of profes
sionals dedicated to perfection. 

The quest for perfection does not end on the Fujitsu factory floor. It extends to the 
customer's factory as well, where integrated circuits are subsystems of the customer's 
final product. Fujitsu emphasizes meticulous interaction between the. individuals who 
design, manufacture, evaluate, sell, and use its products. 

Quality control for all Fujitsu products is an integrated process that crosses all lines of 
the manufacturing cycle. The quality control process begins with Inspection of all 
incoming raw materials and ends with shipping and reliability tests following final test of 
the finished product. Prior to warehousing, Fujitsu products have been subjected to the 
scrutiny of man, machine, and technology, and are ready to serve the customer in the 
designated application. 

14·3 



Quality Control Flowchart 

Prooess 

Check Itema 
Inspectlc;m of Incoming Material 

Wafer Processing 
Inspection of Wafers, 

. Masks, ,Pac,kages, Piece. 
. Parts, Chemicals, Etc . 
Wafer Surface IhspSdtlonand 

Sample Tests of Thickness, 
Surface Resistance. Diffusion 

Depth, Electrical Parameters, and Doping 

Dlffuslolillon Implantation 

Wafer Surface and Pattern Inspection 
-Waffl~ Surfac,e Inspection" 

Monitor. Test of Film Thickness 
, " , Wafer Surface Inspection, Probing Test 

Monitor Test of FUm. Thickness 
Wafer Shipping Inspection 

Test of Electrical Characteristics. Stress Test 

Wafer Surface and Pattern 
Sampling Inspection 

Dicing (CHIP Separation) 

CHIP SeleCtion 

CHIP Shipping Inspection 

Sample Surface Inspeotlon 

Bond-Wetting and Surface Inspection, Monitor Test of lIot Run 
for Machine Calibration 

Bond-Position and Surface Inspection, Sample Wire Bond Strength Test, 
Monitor Test of Sampie run for Machine Caiibratlon 

Internal Visual Inspection 

Internal Sampling Visual Inspection 

Pre-Cap Visual 
Inspection 

Internal Merchant 
Inspection 



Quality Control Flowchart (Continued) 

Sealing or Molding 

Aging (After Encapsulation) 

Leak Test (Hermetic Package Only) 

Fine and Gross Leak Tests 

External Sampling Visual Inspection Lead Trim and Cutting 

External Sampling Visual Inspection 

External Sampling Visual Inspection Curing 

External Visual Inspection 

External Visual Inspection 
External Mechanical Inspection 

External Sampling Visual Inspection 0 
Test of AC/DC Characteristics and Functions 

Shipping Tests 

Reliability Tests 
Hermetlclty (Fine and Gross Leak Tests), External and Marking Inspectlon~ 

Electrical Characteristics Tests, All Sampling Tests U Lot Tests/ Periodic Tests 

Endurance and Environmental Tests 0 
Legend: 

o 
D 
[Q) 

o 
Note: 

Production Process 

Test/Inspection 

Production Process 
and Test/Inspection 

QC Gate (Sampling) 

The flow sequence may vary slightly 
with Individual product type. 

14·5 



14-6 



Section 15 

Page 

Ordering 
Information 

15-3 Product Marking 
15-3 Ordering Code. 
15-3 Package Code. 
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Ordering Information 

Product Marking 

Fujitsu Logo 

zz- year 
xx - week number 

Note: Marking formats may vary, depending on the product. The country of origin appears on all finished 
parts. 

Ordering Codes 

MB XXXXX -1 P 1 TIL Package Code (See Package Codes below) L .... _ Speed Designator (When applicable) 

Device Type 

Manufacturer Designator 
MB Device type is designed by FJ 
MBL Device type is single source contracted by FJ 

Note: Regarding ordering code, please contact your Fujitsu sales office for more Information. 

Package Codes 
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Introduction to Fujitsu 

Fujitsu Limited 

Fujitsu Limited. headquartered near Tokyo, Japan. is the largest 
supplier of computers in Japan and is among the top ten 
companies operating in Japan. Fujitsu is also one of the world's 
largest suppliers of telecommunications equipment and semicon
ductor devices. 

Established in 1935 as the Communications Division spinoff of 
Fuji Electric Company Limited. Fujitsu Limited, in 1985, cele
brated 50 years of service to the world through the development 
and manufacture of state-of-the-art products in data processing. 
telecommunications and semiconductors. 

Fujitsu has five plants in key industrial regions in Japan covering 
all steps of semiconductor production. Five wholly-owned 
Japanese subsidiaries provide additional capacity for production 
of advanced semiconductor devices. Two additional facilities 
operate in the U.S. and one in Europe to help meet the growing 
worldwide demand for Fujitsu semiconductor products. 

Fujitsu Microelectronics, Inc. 

Fujitsu Microelectronics. Inc. (FMI). with headquarters in San 
Jose. California. was established in 1979 as a whOlly-owned 
Fujitsu Limited subsidiary for the marketing. sales. and distribu
tion of Fujitsu integrated circuit and component products. Since 
1979, FMI has grown to include one research and development 
division. two marketing divisions. two manufacturing divisions 
and a subsidiary. FMI offers a cotClplete array of semiconductor 
products for its customers. 

The research and development division. Advanced Products 
Division (APD), using US-based engineering. has jointly devel
oped RISC for Sun Microsystems and Ethernet®, a chip set used 
in local area networks. APD also markets AFP. an ,adaptive filter 
processor, aud EtherStar~. the first VLSI device to integrate 
both StarLAN<m> and Ethernet protocols into ,one d.evice. 

The Microwave and Optoelectronics Division (MOD) markets 
GaAs. FETs. and FET power amplifiers. lightwave and microwave 
devices, optical devices. emitters, and SI transistors. 
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Introduction to Fujitsu (Continued) 

The largest FMI marketing division is the Integrated Circuits 
Division (lCD). 

Fujitsu Microelectronl,cs. Inc. (Continued) 

, Memory and p'rogrammabl~ devices marketed by ICD 'inolude the 
following: . f 

DRAMs 
EPROMs 
'EEPSQMs 
NOVRAMs 
CMOS masked' ROMs 
CMOS,SRAMs Bipolar PROMs 
EClRAMs 
STRAMs (the first self"timedRAM) 
Highspeed EGl" 
Lin'ear ICs and transistors. 

ASIC products offered by ICD include the following: 

CMOS gate arrays Bipolar gate arrays 
Standard cells. 

Customer support and customer CAE training for ASIC designs 
are available through the following FMI design centers: 

San Jose 
PallaS' ' 
Atlanta 
Chicago 

<'Boston. 

Microcomputer and communications producll!bffered by ICD 
include the following: ," ' 

4-bil MGU$ , 
8- and 16-bit MPUs 
SCSI and controllers' 
DSPs ",' 

';~rescalers 
Pllils,. ". 



Introduction to Fujitsu (Continued) 

Fujitsu Microelectronics, Inc. (Continued) 

FMl's manufacturing divisions are in San Diego, California and 
Gresham, Oregon. The San Diego Manufacturing Division 
assembles and tests memory devices. In 1988, FMI opened the 
Gresham Manufacturing Division to manufacture ASIC products. 
This facility,when completed, will have one million square feet 
of manufacturing-the largest Fujitsu manufacturing plant outside 
Japan. ' 

FMI's subsidiary, Fujitsu Components of America, markets 
connectors, keyboards, plasma displays, relays" and hybrid ICs. 

Fujitsu Mikroelektronlk GmbH (European Sales Center) 

Fujitsu Mikroelektronik GmbH (FMG) was established in June, 
1980, in Frankfurt, West Germany, and is a wholly"owned 
subsidiary of Fujitsu Limited, Tokyo.' FMG is the sale representa
tive of the Fujitsu Electronic Device Group in Europe. The wide 
range of les, LSI memories, microprocessors, and ASIC 
products are noted throughout Europe for design excellence and 
unmatched reliability. Branch offices'are located in Munich, 
London, Paris, Stockholm, and Milan. 

Fujitsu Microelectronics Ireland, Ltd. (European Production Center) 

Fujitsu Microelectronics Ireland, Ltd. (FME) was established in 
1980 in the suburbs of Dublin as Fujitsu's European Production 
Center for integrated circuits. FME assembles DRAMs, EPROMs, 
and other LSI memory products. 
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Introduction to Fujitsu (Continued) ;'" 

Fujitsu Microelectronics, Ltd. (European Design Center,) 

Fujitsu Microelectronics, Ltd., Fujitsu's European VLSI DE)sign . 
Center, opened in. October of 1983 in Manchester, England. The 
Design Center is equipped with highly S6phisticated CAD . 
systems to ensure fast and reliable processing of input data. An 
experienced staff. of engineers is available to assist in all phases 
of the design process. 

Fujitsu Microelectronics Pacific Asia Ltd. (Asian/Oceanian Sales. center) 

Fujitsu Microelectronics Pacific . Asia: Ltd. (FMP) opened,in· August 
1986 in Hong Ko:ngas a,wholly-owned Fujitsu subsidiary for sales 
of electronic devices to Asian 'and Southwest Pacific market.s. 

® Ethernet Is a registered trademark of 'Xerox CorPQl'atlon.·~ Etherstar;is a: trademark of Fujitsu M,cr~leotronl.cs. Inc. 
@! StarLAN Is a trademark of AT&T. 
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• Headquarters Locations 

WORLD HEADQUARTERS . 

Fujitsu Limited 

Furukawa Sogo Bldg. 
6-1 Marunouchl 2-chome· 

Chlyoda-ku, Tokyo 100 
Japan 
Tel: 0118132163211 
TWX: 781-228833 

USA HEADQUARTERS 

Fujitsu Microelectronics, Inc. 

3545 North First Street 
San Jose, CA 95134-1804 
USA 
Tel: (408) 922-9000 
FAX: (408) 432-9044 
TWX: 910-338-0190 

EUROPEAN HEADQUARTERS 

Fujitsu Mlkroelektronlk GmbH 

Lyoner Strasse 44-48 
Arabella Centre 9. OG 
0-6000 Frankfurt 71 
Federal Republic of Germany 
Tel: 496966320 
Telex: 441963 
FAX: 069-6632122 

PACIFIC ASIA HEADQUARTERS 

Fujitsu Microelectronics 
Pacific Asia Limited 

805 Tslmshatsul Centre 
West Wing 
66 Mody Road, Tsimshatsul East 
Kowloon, Hong Kong 
Tel: 85237320100 
Telex: 31959 FUJIS HX 
FAX: 3-7227984 
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• Sales Office LocatIons - USA 

NORTHERN CALIFORNIA 

Fujitsu Microelectronics, Inc. 
10600 N. DeAnza Blvd. 
Suite 225 
Cupertino. CA 95014 
Tel: (408) 996-1600 
FAX: (408) 725-8746 

SOUTHERN CALIFORNIA 

Fujitsu Microelectronics, Inc. 
Century Centre 
2603 Main Street 
Suite 510 
Irvine, CA 92714 
Tel: (714) 724-8777 
FAX: (714) 724-8778 

Fujitsu Microelectronics, Inc. 
5330 Carroll Canyon Road 
Suite 206 
San Diego, CA 92121 
Tel: (619) 452-3717 
FAX: (619) 587-0507 

GEORGIA 

Fujitsu Microelectronics, Inc. 
3500 Parkway Lane 
Suite 210 
Norcross, GA 30092 
Tel: (404) 449-8539 
FAX: (404) 441-2016 

ILLINOIS 

Fujitsu Mlctoele9tronics, Inc. 
One Pierce Place 
Suite 910 
Itasca, IL 60143-2681 
Tel: (312) 250-8580 
FAX: (312) 250-8591 

MASSACHUSETTS 

"Fujitsu Microelectronics, Inc. 
75 Wells Avenue 
Suite 5 
Newton Centre, MA 02159-3251 
Tel: (617) 964-7080 
FAX: (617) 964-3301 

MINNESOTA 

Fujitsu Microelectronics, Inc. 
3460 Washington Drive 
Suite 209 
Eagan, MN 55122-1303 
Tel: (612) 454-0323 
FAX: (612) 454-0601 

NEW JERSEY 

Fujitsu Microelectronics, Inc. 
Horizon Corporate Center 
3000 Atrium Way 
Suite 100 
Mt. Laurel, NJ 08054 
Tel: (609) 727-9700 
FAX: (609) 727-9797 

NEW YORK 

Fujitsu Microelectronics, Inc., 
601 Veterans Mernorial Highway 
Suite P 
Hauppauage, NY 11788-1054 
Tel: (516) 361-6565 
FAX: (516) 361-6480 

OREGON 

FUJitsu Microelectronics, Inc. 
5285 SW Meadows Road 
Suite 222 
Lake Oswego" OR 97035-9998' 
Tel: (503) 684-4545 
FAX: (503) 684-4547 

TEXAS 

Fujitsu Microelectronics, Inc. 
14785 Preston Road 
Suite 670 
Oallas, TX 75240 
Tel: (214) 233-9394 
FAX: (214) 386-7917 



• Distributors 

Alabama 
Marshall Industries 
3313 S. Memorial Highway 
Suite 121 
Huntsville, AL 35801 
(205) 881-9235 

Arizona 
Insight Electronics 
1515 W. University Drive 
Suite 103 
Tempe, AZ 85281 
(602) 829-1800 

Marshall Industries 
9830 S. 515t Street 
Suite B121. 
Phoenix, AZ 85044 
(602) 496-0290 

California 
Image Electronics 
9410 Topanga Canyon Road 
Suite 103 
Chatsworth, CA 91311 
(818) 407-8850 

Image Electronics 
1342 Bell Avenue 
Tustin, CA 92680 
(714) 259-0900 

Insight Electronics 
28035 Dorothy Drive 
Suite 220 
Agoura, CA 91301 
(818) 707-2100 

Insight Electronics 
3505 Cadillac Ave. 
Suite El 
Costa Mesa, CA 92626 
(714) 556-6890 

Insight Electronics 
6885 Flanders Drive 
Suite G 
San Diego, CA 92126 
(619) 587-99757 

Marshall Industries 
9710 Desoto Ave. 
Chatsworth, CA 91311 
(818) 407-4100 

Marshall Industries 
9674 Telstar Ave. 
EI Monte, CA 91731 
(818) 459-5500 

Marshall Industries 
One Morgan 
IrvI08, CA 92718 
(714) 458-5308 

USA 

Marshall Industries 
336 Los Coches Stret 
Milpitas, CA 95035 
(408) 942-4600 

Marshall Industries 
3039 Kilgore Ave. 
Rancho Cordova, CA 95670 
(916) 635-9700 

Marshall Industries 
10105 Carroll Canyon Road 
San Diego, CA 92131 
(619) 578-9600 

Merit Electronics 
2362A Qume Orlve 
San Jose, CA 95131 
(408) 434-0800 

Western Mlcrotechno\ogy 
1637 North Brian 
Orange, CA 92667 
(714) 637-0200 

Western Mlcrotechnology 
6837 Nancy Ridge Drive 
San Diego, CA 92121 
(619) 453-8430 

Western Mlcrotechnology 
"12900 Saratoga Ave. 
Saratoga, CA 95070 
(408) 725-1660 

Colorado 
Marshall Industries 
12351 Grant Road 
Suite A ' 
Thornton, CO 80241 
(303) 451-8383 

Connecticut 
Marshall Industries 
20 Sterling Drive. 
Wallingford, CT 06492 
(203) 265-3822 

Mligray 
378 Boston Post Road 
Orangs, CT 06477 
(203) 795-0711 

Florida 
Etek Electronics 
1490 N. W. 79th Ave. 
Miami, FL 33126 
(305) 593-1188 

Marshall Industries 
380 S. Northlake Blvd 
Suite 1024 
Altamonte Springs, FL 32701 
(407) 767-8585 

Marshall Industries 
2700 W. Cypress Creek Rd. 
Suite 106 
Ft. Lauderdale, FL 33309 
(305) 977-4880 

Marshall Industries 
4205 34th Street, SW 
Orlando, FL 32805 
(305) 841-1878 

Mllgray Electronics 
1850 Lee Road 
SUite 104 
Winter Park, FL 32789 
(407) 647-5747 

Reptron Electronics 
33320 N. W. 53rd Street 
SUite 206 
Ft. Lauderdale, FL 33309 
(305) 735-1112 . 

Reptron Electronics 
14501 McCormick Drive 
Tampa, FL 33626 
(813) 855-4656 

Georgia 
Marshall Industries 
5300 Oakbrook Pkwy 
Suite 146 
Norcross, GA 30093 
(404) 923-5750 

Milgray Electronics 
3000 N. Woods Parkway 
Suite 270 
Norcross, GA 30071 
(404) 446-9777 

Reptron Electronics 
3040 H Business Park Drive 
Norcross, GA 30071 
(404) 446-1300 

Illinois 
Classic Components 
3336 Commercial Ave. 
Northbrook, IL 60062 
(312) 272-9650 

Marshall Industries 
50 e. Commerce Dr. 
Suite I 
Schawmburg, IL 60173 
(312) 490-0155 

Milgray Electronics 
765 Route 83 
Suite 123 
Bensenville, IL 60108 
(312) 350-0490 
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• Distributors 
Reptron Electronics 
1000 EState Hwy 
Suite K 
Schaumburg, IL 60173 
(312) 882-1700 

Indiana 
Marshall Industries 
6990 Corporate Drive 
Indianapolis, IN 46278 
(317) 297-Q483 

Kansas 
Marshall Indu'strles 
8321 Melrose Drive 

'Lenexa, KS 66214 
(913) 492-3121 

Mllgray Electronics 
6901 W. 83rd Street 
OVerland Park, KS 66202 
(913) 236-8800 

Maryland 
Marshall Industries 
2221 Broadbirch 
Suite G 
Silver Springs, MD 20910 
(301) 622-1,118 

Mllgray Electronics 
9801 Broken Land Parkway 
Columbia, MD 21045 
(301) 995-6169 

Vantage Electronics 
6925 R. Oakland Mills. Road 
Columbia, MD 21045 
(301) 720-6100 

Massachusetts 
Interface Electronics 
228 South Street 
Hopkinton, MA 01748 
(617) 435-6858 

Marshall Industries 
33 Upton Drive 
Wilmington, MA 01887 
(617) 658-0810 

Milgray Electronics 
187 Ballardville Street 
Wilmington, MA 01887 
(617) 657-5900 

Western Mlcrotechnology 
20 Blanchard Road 9 Corp. PI 
Burlington, MA 01803 
(617) 273-2800 

Michigan 
Calder Electronics 
4245 Brockton Drive, S. E. 
Grand Rapids, MI 49508 
(616) 698-7400 

USA (GQntinued) 

Marshall Industries 
31067 Schoolcraft Rd. 
Livonia, MI48150 
(313) 525-5850 

Reptron Electronics 
34403 Glendale 
Livonia, MI 48150 
(313) 525-2700 

Minnesota 
Marshall Industries 
3955 Annapolis Lane 
Plymouth, MN 55447 
(612) 559-2211 

Reptron Electronics 
6929 Baker Road 
Minnetonka, MN 55345 
(612) 938-0000 

Missouri 
Marchall Industrl.es 
12774 Boenker 
Bridgeton, MO 83~ 
(314) 291-4650 

New Jersey 
Marshall Industries 
101 Fairfield Road 
Fairfield, NJ 07006 
(201) 882-0320 

Marshall Industries 
158 Gaither Drive 
Mt. Laurel, NJ 08054 
(609) 234-9100 

Mllgr.ay Electronics 
3002 Giae"tiH Exec. ·Campus 
Suite B 
Marlton, NJ 08053 
(609) 983-5010 

Vantage Electronics 
23 Sebago Street 
Clifton, NJ 07013 
(201) 777-4100 

New York 
JACO Electronics 
145 Oser Avenue 
Hauppauge, NY 11788 
(517) 273-1860 

Marshall Industries 
275 Oser Ave. 
Hauppauge, NY 11788 
(516) 273-2424 

Marshall Industries 
129 Brown Street 
Johnson City, NY 13790 
(607) 798-1611 

Marshall Industries 
1280 Scottsville Road 
Rochester, NY 14624 
(716) 235-7620 

Mast Distributors 
95 Oser Avenue 
P. O. Box 12248 
Hauppauge, NY 11788 
(516) 2,73-4422 

Micro Genesis 
215 Marcus Boulevard 
Hauppauge, NY 11788 
(516) 273-2600 

Mllgray Electronics 
77 Schmidt Blvd. 
Farmingdale, NY 11735 
(516) 420-9800 

Mligray E~ectronlcs 
1200A Scottsvil.le Rd. 
Rochester, NY 14624 
(716) 235-0830 

Rome Electronics 
216 Erie Boulevard, E. 
Rome, NY 13440 
(315) 337-5400 

Vantage Electronics 
1041G West Jericho Turnpike 
Smithtown, NY 11787 
(516) 543-2030 

North Carolina 
Marshall Industries 
5224 Greens Dairy 'Road 
Rale!gh, NC 27604 
(919) 878-9882 

Ohio 
Marshall Industries 
30700 Baln Bridge Road 
Unit A 
Solon, OH 44139 
(216) 248-1788 

MUgray Electronics 
6155 Rockslde Road 
Cleveland, OH 44131 
(216) 447-1520 

Marshall Industries 
3520 Park Center Drive . 
Dayton, OH 45414 
(513) 898-4480 

Reptron Electronics 
404 E, Wilson Bridge Road 
Suite A 
Worthington, OH 43085 
(614) 436-6675 



• Distributors USA (Continued) '::C.,,\ 
Y.'y, 

Oklahoma Marshall Industries Washington 
Radio Inc, 2045 Chenault Marshall Industrle. 
1000 South Main Carrollton, TX 75006 11715 N. Creek Parkway 
Tulsa, OK 7411 9 (214) 233-6200 Suit. 112 
(918) 587-9123 Bothell, WA 98011 

Marshall Industrle. (206) 486-5747 
Oregon 7250 Langtry 
Marshall Industries Houston, TX 77040 Western Mlcrotechnology 
8333 S, W. Circus Drive (713) 896-9200 14636 NE 96th Street 
Beaverton, OR 97005 Redmond, WA 98052 
(503) 644-5050 Mligray Electronics (206) 881-6737 

17060 Dallas Parkway 
Western Mlcrotechnology 8ult8105 Wisconsin 
1800 N. W. 169th Place Dallas, TX 75248 
Suite B300 (214) 248-1603 Classic Components 

Beaverton, OR 97006 2925 S. 160th Street 

(503) 629-2082 New Berlin. WI 53151 
Utah (414) 786-5300 

Texas Marshall Industries 

Insight Electronics 466 Lawndale Drive Marsh Electronics 

2050 N. Collins Blvd. Suit. C 1563 S. 101st Street 

Suite 115 Salt Lak. City, UT 84115 Mllwaukee, WI 53214 

Rlcxhardson. TX 75080 (801) 485-1551 (414) 475-6000 

(214) 763-0800 
Mligray Electronics Marshall Industrle. 

Marshall Industrle. 4190 S. Highland Drive 20900 Swenson Drive 
8504 Cross Park Drive Suit. 102 Suite 150 
Austin, TX 78758 Salt Lake City, UT 84124 . Waukesha, WI 53186 
(512) 637-1991 (801) 261-1888 (414) 797-8400 
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• Representatives - USA r 
; .~ : 

Alabama 
The Novus Group, Inc. 
2905 Westcorp Blvd. 
Suite 120 
Huntsville. AL,35805 
Tel: (206) 634-0044 
FAX: (205)-634-0186 
TWX: 62849023 

California 
Harvey King, Inc. 
6393 Nancy Ridge Drive 
San Diego, CA 92121 
Tel: (619) 687-9300 
FAX: (619) 687-0607 
TWX:, 910-380-3305 

HI-Tech Rep Company 
31332 Via Colina. 
Suite 109 
Westlake Village, CA 91362 
Tel: (818) 706-2916 
FAX: (818) 708-2178 
TWX: 910-380-3055 

HI-Tech Rep Compnay 
1111 EI Camino Real 
SUite 104 
Tustin, CA 92880 
Tel: (714) 730-8661 
FAX: (714) 730-8686 
TWX: 510-100-0890 

Noroomp, Inc. 
3360 Scott Blvd. 
Santa Clara, CA 96064 
Tel: (406) 727-7707 
FAX: (409) 986-1947 
TWX: 510-800-1477 

Norcomp 
12977 Brummer Way 
Grass Valley, CA 95949 
Tel: (016) 268-3661 
FAX: (916) 288-3530 

Colorado 
Front Range Marketing 
3100 Arapahoe Road 
SUite 404 
Boulder, CO 80303 
Tol: (303) 443-4780 
FAX: (303) 447-0371 
TWX: 910-940-3442 

Connecllcut 
Conntach Sales, Inc. 
182 Grand Str .. t 
Sulle 324 
Walerbury, CT 06702 
Tol: (203) 764-2823 
FAX: (203) 573-0638 
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Florida 
Samtronlc Associates, Inc. 
867 Maitland Avenue 
Altamonte Springs, FL "32701 
Tel: (407) 831-6233 
FAX: (407) 831-2844' 
TWX: 810-864-0321 

Semtronlc Associates.' inc. 
1467 S. Missouri Avenue 
Clearwater. FL 33516: 
Tel: (813) 461-4676 
FAX: (813) 442-2234 

Semtronlc Associates; lnc~. 
3471 N. W. 55th SIr .... t 
Ft. Lauderdale, FL 33309 
Tel: (305) 731~2484 ' 
FAX: (305) 731-1019 

aeorgla 
The Novus Gro,uPI. lne. 
6115-A OakbroOk Pkwy' 
Norcross, GA 300S3 
Tel: (404) 263-0320 
FAX: (404) 263-8946 
TWX: 910-380-8330 

Associated Electronic Marketing 
4001 Shady Oak Drive 
Marlon, 11\ 52302 
Tel: (319) 377-1129 

Idaho 
Cascade Components 
2710 Sunrise Rim Road 
Suite 130 
Boise, 10 83705 
Tel: (206) 343-9886 
FAX: (206) 343-9687 

Illinois 
Beta TechnolOgy 
501 Mltcheli Road 
Glendale Heights, IL 60139 
Tal: (312) 790-9886 
FAX: (312) 790-4078 

Indiana 
Freel ,Dorsey & A.soclat .. 
3618 Eden Place 
Carmel, IN 46032 
Tel: (317) 844-4842 
FAX: (317) 844-4843 

c .-..; ': 

"-' 

Fred Dorsey & Associates 
6916 Mohican Trail 
Fort Wayne, IN 4680& 
Tel: (219) 436-1947 
FAX: (219) 436-1947 

Iowa 
Electromee Sales 
1600 2nd Avenue . 
Suite 20~ 
Cedar Rapids, I.Ai 52403 
tel: (319) 362-8413 
FAX: 319-362-6536 
TWX: 910-525-1~42 

Kansas 
Associated Electronic; Marketing 
8859 Long, Street 
Lenexa, KS 66215 
Tel: (913) 888-0022, 
FAX: 913-888-0136 

Maryland 
Arbotek 'Associates" 
102 W. Joppa Road' 
Towson, MD 21204' 
Tel: (301) 825-0776 
FAX: (301) 337-2781 
TWX: 710-862-1874 

Massachusetts 
Mill-Bern Associates 
2 Mack Road 
Woburn, MA 01801 
Tel: (617) 932-3311 
FAX: (617) 932-0511 
TWX: 710-332-0077 

Michigan 
Com-Tek Sales, Inc. 
285 James Street 
Suite E 
Holland, MI 49424 
Tel: (616) 399-7273 
FAX: (616) 399-9579 

Com-Tek Sales, Inc. 
40053. Crosswinds 
Novl, MI 48050 
Tel: (313) 344-1409 

Mlnnesola 
Electromec Sales 
1601 E. Highway 13 
Suite 200 
Burnsville, MN 65337 
Tel: (612) 894-8200 
FAX: (612) 894-9362 
TWX: 910-676-0232 



• Representatives - USA (Continued) 

Missouri Quality Components Technical Marketing, Inc. 

Associated Electronic Marketing 3343 Harlem Road 2901 Wilerest Drive 

11520 St. Charles Rock Rd. Buffalo, NY 14225 Suite 139 

Suite 131 Tel: (716) 837-5430 Houston, TX 77042 

St. Louis, MO 63044 FAX: (716) 837-0662 Tel: (713) 783-'4497 

Tel: (314) 298-9900 TWX: 910-380-2126 FAX: (713) 783-5307 

FAX: (314) 298-8660 TWX: 510-100-9699 

TLX: 62902803 North Carolina Technical Marketing, Inc. 
The Nevus Group. Inc. 1315 Sam Bass Circle 
5337 Trestiewood Lane Suite B-3 

New Jersey Raleigh, NO 27601 Round Rock, TX 78681 
BGR Associates Tel: (919) 833-7771 Tel: (512) 244-2291 
Evesham Commons FAX: (919) 856-1644 FAX: (512) 338-1596 
525 Route 73, St. 100 TWX: 510-800-0558 TWX: 62923437 
Marlton, NJ 08053 
Tal: (609) 983-1020 Utah 
FAX: (609) 983-1879 Ohio Front Range Mar.ketlng 
TWX: 710-940-1358 J. R. Thornberry Company 7050 Union Park Center 

32916 Aurora Road Suite 440 
Solon, OH 44139 Midvale, UT 84047 

Technical Applications & Marketing Tel: (216) 248-4995 Tel: (801) 566-2500 

91 Clinton Road FAX: (216) 248-0026 FAX: (801) 566"2951 

Suite 10 
Fairfield, NJ 07006 J. R. Thornberry Company 

Virginia 
Tel: (201) 575-4130 2145 Shawnmont Court Arbotek Associates 
FAX: (201) 575-4553 Dublin, OH 43017 2201 Angus Road 
TWX: 62327040 Tel: (614) 792-5171 Suite 14 

Charlottesville, VA 22901 
Tel: (804) 971-5736 

New Mexico Oregon 
Washington 

FP Sales L-Squared Limited 

3817 HaWkins, NE 15234 NW Greenbrier Pkwy L-Squared Limited 

Albuquerque, NM 87109 aeaverton, OR 07006 \' '105 Central 'lNay 

Tel: (505) 345-5555 Tel: (503) 629-8555 Suite 203 

TWX: (510) 101-2435 FAX: (503) 645-6196 Kirkland, WA 98033 
TWX: 910-464-0015 Tel: (206) 827c8555 

FAX: (206) 828-6102 

New York Texas Wisconsin 
Quality Components Technical Marketing, Inc. Beta Technology 
116 Fayette Str_t 3320 Wiley Post Road 9401 W. Beloit' Street, 
Manlius, NY 13104 Carrollton, TX 75006 Suite 304C 
Tel: (315) 682-8885 Tel: (214) 387-3601 Milwaukee, WI 53227 
FAX: (315) 682-2277 FAX: (214) 387-3605 Tel: (414) 543-6609 
TWX: 910~97-1313 TWX: (910) 860-5158 Fax: (414) 543-9288 
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• Distributors 

Carsten Electronics 
3791 Vlotorla Park Ave Unit 1. 
Soarborough, Onto Ml W 3K6 
(416) 496-7705 

ITT Industries , 
11380 BraesldeDrlve, S. W. 
Calgary, Alta. T2W 3El 
(403) 251,-5888 

ITT Industries . 
1186o-170th Street 
Edmonton, Alberta T5$ 1 J7 
(403) 451-4001 

ITT Industries 
3455 Gardner Court 
Burnaby, B. C. VSG 407 
(804) 2\)-1-88116 

ITT Industrl •. 
780 Century Str,eet 
Winnipeg, Manitoba R3H OMI 
(204) 786-8401 

ITT Industries 
486 St. G_ge Street 
Moncton, New Brunswick 
EIC 1)(9 
(506) 857-8011 

ITT IndUstries 
#109-11 Morris Drive 
Burnside Industrial -Park, 
Dartmouth, N. S. B3S 1 M2 
(902) 465-2350 

ITT Industrle. 
300 North Rlverrnede Road 
Concord, ON LAX 2Z4· 
(416) 736-1114 -

ITT Indultrl •• 
2100 Colonnade Road 
Nepean, Ontario K2E 7L5 
(613) 226-7406 

ITT Inudatrl •• 
22295 Halpern 8tr.t 
Ville St. Laurent, Quebec 
H4S 183 
(514) 335-7697 

• Representatives ...... Canada 

Pipe Thompsor"'Llmlted 
6468 Dundas Street W. 
Suite 206 
1$lIngton, OntarIo ~.49B 6E3 
Tel: (416) 236-2355-
Fax: (416) 236-3387 

Pipe Thompson Limited 
RR2 North Gower 
Ottawa, Ontario KOZ 2TO 
Tel: (613) 259-4067 
Fax: (613) 258-7648 

ITT Industries 
206-'3521 8th Street East 
Saskatoon, Saskatchewan 
S7H OW5 
(308) 933-2888 

Mllgray Electronics 
150 Consumers Road 
Suite 502 
Toronto, ON 
(416) 756-4487 

Space Electronics 
5851 Rue Ferrier 8tr.t 
Montreal, Quebec I-14P 21<5 
(514) 697-8676 

Space Electronics 
1695 Boundry Road. 
Vancouver I BO V5K 4X7 
(804) 294-1166 



• Sales Office Locations - Europe 

France 
Fujitsu 
Immeuble Ie Trident 
3-5, Vole Felix Eboue 
F-94024 Cretell Cedex 
Tel: 142078200 
Telex: 62861 
FAX: 142077933 

North Germany 
Fujitsu Mikroelektronlks GmbH 
Lyoner Strasse 44-48 
Arabella Center 9. OG 
0-6000 Frankfurt 7 t 
Tel: 06966320 
Telex:441963 
FAX: 0696632122 

South Germany 
Fujitsu Mikroelektronlk GmbH 
Arbeostrasss 5 
D-8057 Eehlng 
Tel: 0893190910 
Telex: 5213905 
FAX: 08931909922 

Italy 
Fujitsu Microelectronics Italla S, R. L. 
Centro Direzlonale Milanoflori 
Strada 4 - Palazzo A/2 
Tol: 28246170 
Telex: 318546 
FAX: 28246189 

Netherlands 
Fujitsu Mlkroelektronik GmbH. 
Europalaan 6/B 
5623 LJ Eindhoven 
Tel: 40447440 
Tolex: 59265 
FAX: 40444158 

• Distributors - Europe 

Austria 
Eljapex Handelsges. MBH 
Eltnergasse 6 
1232 Wlen 
Tel: 222861531 
Telex: 112344 
FAX: 222863211200 

MHV IEBV Electronlk 
Diefenbachgasse 35/6 
1150 Wlen 
Tel: 222838519 
Telex: 134946 
FAX: 222838530 

Belgium 
Eriat 
83, Rue des Fraisiers 
4410 Herstal Vottem 
Tol: 41271993 
Telex: 41782 
FAX: 41278085 

MHV IEBV Electrcnik 
Excelsiorlaan 35 
Avenue Excelsior 35 
1930 Zaventem 
Tel: 27209936 
Telex: 62590 
FAX: 27208152 

Denmark 
Nordfsk Elektronlk AS 
TransformerveJ 17 
2370 Herlev 
Tel: 2842000 
Telex: 35200 
FAX: 2921552 

Finland 
OY Comdax 
Itaelahdenkatu 21 
00210 Helsinki 21 
Tel: 80670277 
Telex: 125876 
FAX: 80674886 

France 
DPA 
12 Avenue des Pres 
78180 Montlgny Ie Bretonneux 
Tel: 130575040 
Telex: 689423 
FAX: 130571863 

Sweden 
Fujitsu Nordic AS 
Torggatan 8 
17154 Solna 
Tel: 87646365 
Telex: 13411 
FAX: 280345 

United Kingdom 
Fujitsu MicroelectronIcs ltd. 
Hargrave House 
Belmont Road 
Maidenhead 
Berkshire SL6 6NE 
Tel: 62876100 
Telex: 848955 
FAX: 628781484 

Mlcroram 
6. Rue de Corbusler 
SlIIe 424 
94583 Rungis Cedex 
Tel: 0033146868170 
Telex: 042265909 
FAX: 0033145605549 

Germany 
Eljapex GmbH 
Karl-Benz-Strasse 5-8 
7890 Walsdhut-Tlengan 2 
Tel: 0774161650 
Telex: 0774164197 

MHV Micro Halbleiter 
Jaegerweg 10 
8012 Ottobrunn 
Tel: 0896096068 
Telex: 5213807 
FAX: 0896093758 
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• Distributors - Europe (Continued) 

Italy 
Undls Group Bologna 
Malpassi sri 
VIa Baravelll, 1 
40012 Calderara de Reno 
Tel: 051727252 
Telex: 583118 
FAX: 051727515 

Undls Group TorIno 
PCM SnC 
Via Piave 54/8 
10099 Rlvoll 
Tel: 0119532256 
FAX: 0119534238 

Netherlands 
MHV /EBV Elektronlk 
Planetenbaan 2 
3606 AK-Maarssenbroek 
Tel: 346562353 
Telex: 160S9 
FAX: 346564277 

P & T Electronics B. V. 
Esse Baan 77 
2900 LJ Capelle A/D Ijssel 
Tel: 104501444 
Telex: 26096 
FAX: 104507092 

Norway 
Odin Electronics AS 
EDV Grlegsvel 2 
1472 Fje'lhamar 
Tel: 02703730 
Telex: 19732 
FAX: 2700310 

Spain 
Comelta S.A. 
C/Pedro IV 
84 5PL 
08005 Barcelona 
Tel: 33007712 
Telex: 33005156 
FAX: 51934 

Comelta S, A. 
Emilio Munoz 41 
Nave 1-1-2 
28037 Madrid 
Tel: 17543001 
Telex: 42007 
FAX: 17542151 

Sweden 
Martlnsson Elektronlk AS 
Instrumentvagen 16 
Box 9060 
12609 Hagersian 
Tel: 087440300 
Telex: 13077 
FAX: 87443403 

• Representatives - Europe 

Flnla(ld 
Gadellus OY 
Kauplntle 18 
00440 Helsinki 
Tel: 805626644 
Telex: 124804 
FAX: 805626196 

Switzerland 
EIj_pox AG 
Hardstrasse 72 
5430 Wettlngen 
Tel: 56275777 
Telex: 58068 
FAX: 56261486 

United Kingdom 
Hawke Components 
Amotex House 
45 Hanworth Road 
Sunbury on Thames 
Middlesex 
TW165DA 
Tel: 119797799 
Telex: 923592 
FAX: 932787333 

Pronto Electronic Systems Ltd. 
City Gate Rouse 
399/425 Eastern Avenue 
Gant Hills 
Essex ta2 6RL 
Tel: 15546222 
Telex: 8954213 



• Sales Office Locations - Pacific Asia 

Taiwan 
Fujitsu Microelectronics Pacific Asia 
Limited 
1906 No, 333 Keelung Road Sec, 1 
Taipei, Taiwan 10548 
Republic of China 
Tel: 027576548 
Telex: 17312 FMPTPI 
FAX: 027576571 

Singapore 
Fulltsu Electronics PTE LTD, 
7500A Beach Road 
05-301/2, The Plaza 
Singapore 0719 
Tel: 2961818 
Telex: RS5573 FESPL 
FAX: 2981571 

• Distributors - Pacific Asia 

Hong Kong 
Famlnt Ltd. 
Room 1502, No. 111 Leighton Road 
Causeway Bay, Hong Kong 
Tel: 5-760130 I 5-760146 
FAX: 5-765619 

Tektron Electronics Ltd. 
1702, Bank Centre, 636 Nathan Road 
Kowloon I Hong Kong 
Tol: 3-880629 
Telex: 38513 TEKHL 
FAX: 123-40746 13-7234029 

Singapore 
Cony Electronics PTE Ltd, 
10 Jalan Besar 03-25 
81m Lim Tower 
Singapore 0820 
Tel: 2962111 
Telex: CONY RS34808 
FAX: 2960339 

Famlnt Electronics Ltd. 
7500A Beach Road, 01/302 
The Plaza 
Singapore 0719 
Tel: 2984566 
Telex: AS37295 FAMINT 
FAX: 2972597 

Taiwan 
Advance Microelectronics Co. I Ltd, 
S/F" No. 51 Tie" Tsln Street 
Taipei, Taiwan, 
Republic of China 
Tel: (02) 5613361 
Telex: 12284 ADVMICRO 
FAX: (02) 5635958 

Fametech Inc, 
2/F, No, 298, Sec, 5 
Nanking E. Road 
Taipei, Taiwan, 
Republic of China 
Tel: (02) 7670101 
Telex: 27271 COMMOTEK 
FAX: (02) 7617743 

Famlnt Co" Ltd, 
Room 9-3, 9/F. No. 106 Sec. 2 
Chang An East Road, 
Taipei, Taiwan 
Republic of China 
Tel: (02) 5051963 
FAX: (02) 5080385 

I 
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• Representatives....; Pacific Asia 

Australia 
Pacific Microelectronics PTY LTD. 
Suite 7, 1st Floor, WestleIgh Centre 
Eucalyptus DrIve, Westleigh N,S. W. 2120 
Australia 
Phone: 2-481--{)065 
FAX: 2-464-4460 

Korea 
KML Corporation 
3RD/F, 8angbae StatIon Bldg. 
981-15 Bangbae 3-Dong 
Shucho-gu I Seoul 
C. P. O. Box 7981 
Korea 
Tel: 2-533201116 
Telex: 1<25981 KMLCORP 
FAX: 2-533-2966 



• Representatives - Mexico 

Panamtak 
Clenfuegos 11651 
Col. Llndavlsta 
07300 Mexico, O. F. 
Tol: (5) 586-84-43 
Fax: 01152 36 303115 
TLX: 17734700NVIME 

• Representatives - Puerto Rico 

Semtronlc Associates 
MarcantI! Plaza Building 
Suite 816 
Hate Rey, Puerto Rico 00918 
Tel: (809) 766-0700 
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