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Fujitsu's Eel RAM Products 

Introduction 

Fujitsu manufactures a wide range of integrated circuits that 
includes linear products, microprocessors, 
telecommunications circuits, ASICs, high-speed Eel logic, 
power components (consisting of both discrete transistors 
and transistor arrays), and both static and dynamic RAMs. 

The ECl RAM 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 all Fujitsu products. 

This data book includes product information on the following 
DRAM products: 

ECl and TTL Bipolar RAMs 

BICMOS ECl RAMs 

FMI currently offers fast ECl I/O RAMs ranging in density 
from 1 K to 256K. The pure ECl RAMs are available in the 
following organizations: 512 x 4 to 16K x 4 and 4K x 1 to 64K 
x 1. Fujitsu has the fastest pure ECl RAMs available, with 
speeds as fast as 3 ns, 5 ns, and 7 ns for 4K, 16K, and 64K 
densities, respectively. 

Fujitsu offers BiCMOS ECl I/O RAMs in both 64K and 256K 
densities. The 64K devices are pin compatible with the pure 
ECl devices and are also offered in 16K x 4 and 64K x 1 
organizations. The 256K BiCMOS ECl I/O RAMs have both 
the x1 and x4 organizations and have a T AA of 15 ns 
maximum. 

Application Specific RAMs 

To address the increasing system speed of high performance 
mainframes and minicomputers, Fujitsu is improving access 
time with process improvements on conventional ECl RAMs. 
Fujitsu has also addressed timing problems associated with 
conventional RAMs. Self-timed RAMs (STRAMs) are 
pipelined memory devices that shrink access times, cut 
board space and reduce the number of connections between 
discrete parts. 
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Section 1 

ECLRAMs- Ata Glance 
Maximum 
Acce .. Package .. Page Device Time (ns) Capacity Options 

1--3 MBM10422A-5 5 1024 bits 24-pin Ceramic DIP, FPT 
-7 7 (256w x 4b) 24-pad Ceramic LCC 

1-4l MBM100422A-5 5 1024 bits 24-pin Ceramic DIP, FPT 
-7 7 (256w x 4b) 24-pad Ceramic LCC 

1-17 MBM10470A-7 7 4096 bits IS-pin Ceramic DIP, FPT 
(4096wxlb) 18-pad Ceramic LCC 

1-27 MBM100470A-7 7 4096 bits 18-pin Ceramic DIP, FPT 
(4096wx lb) 18-pad Ceramic LCC 

1--37 MBM10470A-l0 10 4096 bits 18-pin Ceramic DIP, FPT 
-15 15 (4096w x lb) IS-pad Ceramic LCC 
-20 20 

1-47 MBM100470A-l0 10 4096 bits IS-pin Ceramic DIP, FPT 
-15 15 (4096w x lb) 18-pad Ceramic LCC 

1-57 MBM10A474-3 3 4096 bits 24-pin Ceramic DIP, FPT 
(1024w x4b) 

1-55 MBM101474A--3 3 4096 bits 24-pin Ceramic DIP, FPT 
(1024w x4b) 

1-73 MBM10474A-5 5 4096 bits 24-pin Ceramic DIP,FPT 
-7 7 (1024w x4b) 24-pad Ceramic LCC 

1-83 MBM100474A-5 5 4096 bits 24-pin Ceramic DIP, FPT 
-7 7 (1024w x4b) 24-pad Ceramic LCC 

1-4l3 MBM10474A-l0 10 4096 bits 24-pin Ceramic DIP, FPT 
-15 15 (1024wx 4b) 24-pad Ceramic LCC 

1-103 MBM100474A-l0 10 4096 bits 24-pin Ceramic DIP, FPT 
-15 15 (1024w x4b) 24-pad Ceramic LCC 

1-113 MBM10480A-8 8 16384 bits 20-pin Ceramic DIP, FPT 
(16384w x lb) 20-pad Ceramic LCC 

1-123 MBM100480A-8 8 16384 bits 20-pin Ceramic DIP, FPT 
(16384w x lb) 20-pad Ceramic LCC 

1-133 MBM10480A-l0 10 16384 bits 20-pin Ceramic DIP, FPT 
(16384w x lb) 20-pad Ceramic LCC 

1-143 MBMI00480A-l0 10 16384 bits 20-pin Ceramic 01, FPTP 
(16384w x lb) 20-pad Ceramic LCC 

1-153 MBM10480-15 15 16384 bits 20-pin Ceramic DIP, FPT 
-25 25 (16384w x lb) 2O-pad Ceramic LCC 

1-165 MBM100480--15 15 16384 bits 20-pin Ceramic DIP, FPT 
-25 25 (16384w x lb) 20-pad Ceramic LCC 

1-177 MBM10A484-5 5 16384 bits 28-pin Ceramic DIP, FPT 
(4096w x4b) 

1-185 MBM101A484-5 5 16384 bits 2S-pin Ceramic DIP,FPT 
(4096wx4b) 
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Section 1 

Eel RAMs - At a Glance (Continued) 
Maximum .. Access Package 

Page Device TIme (ns) Capacity Options 

1-193 MBM10484A-8 8 16384 bits 28-pin Ceramic DIP, FPT 
(4096w x 4b) 28-pad Ceramic LCC 

1-203 MBM100484A-8 8 16384 bits 28-pin Ceramic DIP, FPT 
(4096w x 4b) 28-pad Ceramic LCC 

1-213 MBM10484A-l0 10 16384 bits 28-pin Ceramic DIP, FPT 
(4096w x 4b) 28-pad Ceramic LCC 

1-225 MBM100484A-l0 10 16384 bits 28-pin Ceramic DIP, FPT 
(4096w x 4b) 28-pad Ceramic LCC 

1-237 MBM10484-15 15 16384 bits 28-pin Ceramic DIP, FPT 
(4096w x 4b) 

1-245 MBM100484-15 15 16384 bits 28-pin Ceramic DIP, FPT 
(4096w x 4b) 

1-253 MBM10490-15 15 65536 bits 22-pin Ceramic DIP, FPT 
-25 25 (65536w x 1 b) 

1-261 MBM100490--15 15 65536 bits 22-pin Ceramic DIP, FPT 
-25 25 (65536w x 1 b) 

1-269 MBM10494-7 7 65536 bits 28-pin Ceramic DIP, FPT 
-8 8 (16384w x 4b) 

1-277 MBM101494-7 7 65536 bits 28-pin Ceramic DIP, FPT 
-8 8 (16384w x 4b) 

1-2 



FUJITSU 
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1024-BIT BIPOLAR ECl RANDOM ACCESS MEMORY 

The Fujitsu MBM 10422A is fully decoded 1024-bit ECl read/write random 
access memory designed for high-speed scratch pad, control and buffer storage 
applications. This device is organized as 256 words by 4 bits, and it features 
on-chip voltage compensation for improved noise margin. 

The MBM 10422A offers extremely small cell and chip size, realized through 
the use of Fujitsu's patented DDPDS (Doped Polysiliconl. as well as IDP·lI 
(Isolation by Oxide and Polysilicon), processing. As a result, very fast access 
time with high yields and outstanding device reliability are achieved in volume 
production. 

Operation for the MBM 10422A is specified over a temperature range of from 
0° to 75°C (T A for DIP, Tc for Flat Package and lCC). It also features 24-pin 
DIP, Flat Package, or lCC. It is fully compatible with industry·standard 10 K
series ECl families. 

• 256 words x 4 bits organization 

• On-chip voltage compensation for improved noise margin 

• Fully compatible with industry-standard 10K-series ECl families 

• Address access ti me: 5 ns max. (MBM-10422A-5) 
7 ns max. (MBM 10422A-7) 

• Block select access time: 3 ns max. (MBM 10422A-5) 
4 ns max. (MBM 10422A-7) 

• Open emitter output for ease of memory expansion 

• low power dissipation of 0.7 mW/bit typo 

• DOPOS and lOP-II processing 

• Pin compatible with the F10422 

ABSOLUTE MAXIMUM RATINGS (See NOTE) 

Rating Symbol 

V EE Pin Potential to Ground Pin VEE 

Input Voltage V 1N 

Output Current (DC, Output High) lOUT 

TA for DIP 

Temperature Under Bias T c for Flat 
Package and lCC 

Storage Temperature TSTG 

Value 

+0,5 to -7.0 

+0.5 to VEE 

-30 

-55 to +125 

-55 to +125 

-65 to +150 

Unit 

V 

V 

mA 

°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. 

MBM 10422A-5 
MBM 10422A-7 

April 1986 
Edition 3.0 

CERAMIC PACKAGE 
DIP-24C-C05 

CERAMIC PACKAGE 
FPT-24C-C02 

LCC-24C-F02: See Page 9 

PIN ASSIGNMENT 

" " '. "rE 
'" 
B5J 

00, 

'VCC9rounded 

LCC PAD CONFIGURATION: See Page 9 

Small geometry bipolar integrated circuits are 
occasionally susceptible to damage from static 
voltages or electric fields. It is therefore advised 
that normal precautions be taken to avoid 
application of any voltage higher than max
imum rated voltages to this device. 
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FUJITSU MBM 10422A-5 
1111111111111111111111111111111111111111111111111111 MBM 10422A-7 

AC CHARACTERISTICS 
(Vee = 0 v, VEE = -5.2 V ± 5%, Output Load = 50 n to -2.0 V and 30 pF to GND, TA = O°C to 75°C for DIP, Airflow ~ 
2.5 mIs, Te = O°C to 75°C for Flat Package and LCC, unless otherwise noted.) 

1-4 

GND 

Vee 

READ CYCLE 

Fig.2 - AC TEST CONDITIONS 

If 

tr = tf = 2.5n5 typ 

Output Load: R L = 50n 
CL = 30pF 
(including jig and stray capacitance) 

NOTE: All timing measurements referenced to 50% input levels. 

MBM 10422A·5 MBM 10422A·7 
Parameter Symbol Unit 

Min Typ Max Min Typ Max 

Address Access Time tAA 5 5 7 

Block Select Access Time tAB 3 2.5 4 

Block Select Recovery Time tRB 3 2.5 4 

READ CYCLE TIMING DIAGRAMS 

::0' ~,.:~ C. 80% 
50% 
20% 

-=it,r-- - If I--

ADDRESSES ~ .... 50_% ________ _ 

---'~ tAA==j r--

~ ----------------

ns 

ns 

ns 



WRITE CYCLE 

Parameter 

Write Pulse Width 

Write Disable Time 

Write Recovery Time 

Address Set Up Time 

Block Select Set Up Time 

Data Set Up Time 

Address Hold Time 

Block Select Hold Time 

Data Hold Time 

\ 

ADDRESSES 

WE 

-------

RISE TIME and FALL TIME 

Parameter 

Output Rise Time 

Output Fall Time 

1\ 

MBM 10422A-5 
Symbol 

Min Typ Max 

tww 3.5 

tws 3.5 

tWR 3.5 

tSA 0.5 

tss 0.5 

tso 0.5 

tHA 1.0 

tHS 1.0 

tHO 1.0 

WRITE CYCLE TIMING DIAGRAM 

\ 
/1\ 

.]tso r--------- tHO 

1111111111111111111111111111111111111111111111111111 

MBM 10422A-5 FUJITSU 
MBM 10422A-7 illllllllllllllllllllllllllllllllllllllllllllllllill 

MBM 10422A-7 
Unit 

Min Typ Max 

5 ns 

4 ns 

B ns 

1 ns 

r ns 

1 ns 

1 ns 

1 ns 

1 ns 

r/ 
/ 

V 
/1\. 

I----

I\. jl----tHA~ 

~tSA tww tHS-----
tss 50% 50% 

~ tws 1----tWR 

Symbol Min Typ Max Unit 

t, 1.5 ns 

t f 1.5 ns 

1-5 
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FUJITSU MBM 10422A-5 
1111111111111111111111111111111111111111111111111111 MBM 10422A-7 

TYPICAL CHARACTERISTICS CURVES 
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Fig. 3 - OUTPUT HIGH VOLTAGE 
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Fig. 4 - OUTPUT LOW VOLTAGE 
vs AMBIENT TEMPERATURE 
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Fig.7 - ADDRESS ACCESS TIME 
vs AMBIENT TEMPERATURE 
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Fig.5 - SUPPLY CURRENT 
vs AMBIENT TEMPERATURE 

M8M 10422A-5 
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Me VI 10422A-7 
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Fig.8 - ADDRESS ACCESS TIME 
vs SUPPL Y VOLTAGE 
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Fig. 9 - WRITE PULSE WIDTH 
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Fig. 10 - WRITE PULSE WIDTH 
v. SUPPLY VOLTAGE 

MBM 10422A-7 
MBM 1 Q422A·7 
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2 
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0 
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T A, AMBIENT TEMPERATURE (OC) VEE, SUPPLY VOLTAGE (V) 

1-6 



PACKAGE DIMENSIONS 
CERAMIC DIP (: -CZI 

1111111111111111111111111111111111111111111111111 

MBM 10422A-5 FUJITSU 
MBM 10422A-7 IIIIIIII!IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 

24-LEAD CERAMIC (CERDIPI DUAL IN-LINE PACKAGE 
(CASE No.: DIP-24C-C051 

-~-II'\;:,;,:" 
.090(2.291 L _ :.o.3_2.(O~~1 J L .02010.511 
.110(2.791 TYP .050(1.271 

CERAMIC FPT (: '-ZF) 

.050 (1.27) 
TVP 

1.100127.94IREF. 

24-LEAD CERAMIC AXIAL FLAT PACKAGE 
ICASE No.: FPT·24C-C02) 

.250(6.35) 
REF 

.333(8.46} 

.36Q{9.14) 

§ 1.066127.081 
MIN 

.370(9.40) 

.400(10.16} 

,333(8.46) 
.360(9.141 

,075(1.91)MAX 

.018(0.46) 

.016(0.4~ I 

1.066(27.08)M1N 

© 1986 FUJITSU LlM!TED F24003S-3C 

~00410"01 
.OOBIO.20} 

.lQO(2.54)MAX 

Dimensions in 
inches (millimeters) 

Dimensions in 
inches (milimeters) 
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PACKAGE DIMENSIONS 
CERAMIC LCC (: ·TV) 

PAD CONFIGURATION 
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LCC·24C·F02 

24-PAD CERAMIC (FRIT SEAL) LEADLESS CHIP CARRIER 
ICASE No.: LCC·24(}F02) 

'Sh~pt! of Pin 1 Inde~: Subjeci to change wIthout nmice 

\IcC! 00. 
H,De, '.Icc 811_ 

L~!~~ I ~2~4!~3 .. t2J 

~~; ~J u f~ ;33 
DI'!J TOP VIEW ~'! 01. 
01, !J ~1..8 DI~ 

~~ ij t~~: 
rioTi,Ti2Ti'3Ti'4Tisl 
Aa .... l ""O,A2 

'U 

DimensIon. In Inches 
(millimeters) 
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1024-BIT BIPOLAR ECl RANDOM ACCESS MEMORY 

The Fujitsu MBM 100422A is fully decoded 1024-bit ECL read/write random 
access memory designed for high-speed scratch pad, control and buffentorage 
applications. This device is organized as 256 words by 4 bits, and it features 
on-chip voltage/temperature compensation for improved noise margin. 

The MBM 1'00422A offers extremely small cell and chip size, realized through 
the use of Fujitsu's patented DOPOS (Doped Polysiliconl, as well as lOP-II 
(Isolation by Oxide and PolysiliconL processing. As a result, very fast access 
time with high yields and outstanding device reliability are achieved in volume 
production. 

Operation for the MBM 100422A is specified over a temperature range of 
from 0° to 85°C (T A for DIP, T c for Flat Package and LCC'- It also features 
24-pin DIP, Flat Package, or LCC. It is fully compatible with industry-standard 
lOOK-series ECL families. 

• 256 words x 4 bits organization 

• On-chip voltage/temperature compensation for improved noise margin 

• Fully compatible with industry-standard lOOK-series ECL families 

• Address access time: 5 ns max. IMBM 100422A-51 
7 ns max. (MBM 100422A-71 

• Block select access time: 3 ns max. (MBM 100422A-51 
4 ns max. IMBM 100422A-7) 

• Open emitter output for ease of memory expansion 

• Low power dissipation of 0.7mW/bit 

• DOPOS and lOP-II processing. 

• Pin compatible with the F100422. 

ABSOLUTE MAXIMUM RATINGS (See NOTE) 

Rating Symbol Value 

V EE Pin Potential to Ground Pin VEE +0.5 to -7.0 

Input Voltage V 1N +0.5 to VEE 

Output Current (DC, Output Highl lOUT -30 

TA for DIP 

Temperature Under Bias Tc for Flat ~55 to +125 
Package and 
LCC 

Storage Temperature TSTG -65 to +150 

Unit 

V 

V 

mA 

·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. 

MBM l00422A-5 
MBM 100422A-7 

April 1987 
Edition 3.0 

CERAMIC PACKAGE 
DIP-24C-C05 

CERAMIC PACKAGE 
FPT-24C-C02 

LCC-24C-F02: See Page 8 

PIN ASSIGNMENT 

·,o:··~··,··,:· ~ 
... 2 17 Wil 

DI, l ,. DI. 

DI.. 16 01. 

n, S I. is. 

DO, 6, g In",." DO, 

ils.,oo.vc':"CODO,H, 

'V cc grounded 

LCC PAD CONFIGURATION: See Page 8 

Small geometry bipolar integrated circuits are 
occasionally susceptible to damage from static 
voltages or electric fields. I t is therefore advised 
that normal precautions be taken to avoid 
application of any voltage higher than max
imum rated voltages to this device. 
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Fig. 1 - MBM 100422A BLOCK DIAGRAM 

Ao 0: 
w 
> 

AI a: 
D a: 

A2 
w 
D 
D 
() 

A3 W 
D 

X 
A. 

WE 

TRUTH TABLE 

INPUT 
OUTPUT 

BS WE D,N 

H X X L 

L L H L 

L L L L 

L H X DOUT 

FUNCTIONAL DESCRIPTION 
The Fujitsu MBM 100422A is fully decoded 1024·bit read/ 
write random access memory organized as 256 words by 4 
bits. Memory cell selection is achieved by means of a a·bit 
address designated Ao through A7 • The active low Block 
Select (BS) input is provided for memory expansion. The 
read and write operations are controlled by the state of the 

1-10 

MODE 

DISABLED 

WRITE "H" 

WRITE "L" 

READ 

H "" High Voltage Level 

L "" Low Voltage Level 

x = Don't care 

active low Write Enable (WE) input. With WE and BS held 
low, the data at DIN is written into the addressed location. 
To read, WE is held high, while BS is held low. Data at the 
addressed location is then transferred to DouT and read out 
non·inverted. Open emitter outputs are provided to allow for 
maximum flexibility in output wired·OR connection. 
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GUARANTEED OPERATING CONDITIONS 
(Referenced to Vee) 

Value Ambient Temperature for DIP 
Parameter Symbol Unit Case Temperature for Flat 

Min Typ Max Package and Lee 

Supply Voltage V -5.7 -4.5 -4.2 V O°C to 85°C 

DC CHARACTERISTICS 
(Vee = OV, VEE = -4.5V, Output Load = 50n to -2.0V, TA = oOe to 85°e for DIP, Air flow ~ 2.5 mIs, Tc = oOe to 85°e for 
Flat Package and Lee, unless otherwise noted.) 

Value 
Parameter Symbol Unit 

Min Typ Max 

Output High Voltage 
V OH -1025 -880 mV 

(V IN = VIHmax or VILmin) 

Output Low Voltage 
VOL -1810 -1620 mV 

(VIN = V IH max or VIL min) 

Output High Voltage 
V OHC -1035 mV 

(V IN = V IH min or V IL max) 

Output Low Voltage' 
VOLC -1610 mV 

(VIN = VIH min or V IL ma.) 

Input High Voltage 
V IH -1165 -880 mV 

(Guaranteed Input Voltage High for All Inputs) 

Input Low Voltage 
V IL -1810 -1475 mV 

(Guaranteed Input Voltage Low for All Inputs) 

Input High Current (VIN = V IH max) IIH 220 IJ.A 

Input Low Current (VIN = V IL min) IlL -50 IJ.A 

8S Input Low Current (VIN = V IL min) IlL 0.5 170 IJ.A 

Power Supply Current 
lEE -200 mA (All Inputs and Outputs Open) 

CAPACITANCE 

MBM 100422A·5 MBM 100422A·7 
Parameter Symbol Unit 

Min Typ Max Min Typ Max 

Input Pin Capacitance CIN 6 5 pF 

Output Pin Capacitance COUT 7 8 pF 

1-11 
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AC CHARACTERISTICS 
(Vee = OV, VEE = -/l.5V ± 5%, Output Load = 50n to -2.0V and 30pF to GND, TA = OOC to 85°C for DIP, 
Air flow ~ 2.5 mIs, Te = O°C to 85°C for Flat Package and LCC, unless otherwise noted.1 

GND 

Vee 

'--_..,.-_ ..... R L 

-2.0V 

READ CYCLE 

Fig.2 - AC TEST CONDITIONS 

Output Load: R L = 50n 
CL = 30pF 

80% 

(including jig and stray capacitance) 

NOTE: All timing measurements referenced to 50% input levels. 

MBM 100/l22A-5 MBM 100422A-7 
Parameter Symbol Unit 

Min Typ Max Min Typ Max 

Address Access Time tAA 1.5 5 7 ns 

Block Select Access Time tAB 0.5 3 /I ns 

Block Select Recovery Time tRB 0.5 3 /I ns 

READ CYCLE TIMING DIAGRAMS 

'"'"'~" ==t .... O_%--tA-A-~---,---

DOUT _______ ~ 

1-12 



WRITE CYCLE 

MBM 100422A-5 MBM 100422A-7 
Parameter Symbol Unit 

Min Typ Max Min Typ Max 

Write Pulse Width tww 3_5 5 ns 

Write Disable Time tws 0.5 3.5 4 ns 

Write Recovery Time tWR 0.5 3.5 8 ns 

Address Set Up Ti me tSA 0.5 1 ns 

Block Select Set Up Time tSB 0.5 1 ns 

Data Set Up Ti me tso 0.5 1 ns 

Address Hold Time tHA 1.0 1 ns 

Block Select Hold Time tHB 1.0 1 ns 

Data Hold Time tHO 1.0 1 ns 

WRITE CYCLE TIMING DIAGRAM 

\ 
1\ 

ADDRESSES \V \ 
J~ /1\ 

~tSD f--- - tHDt 

V 
1\ f---tHA-

WE 

~tSA tww tHB-

tSB 50%\ /50% " -----
__ J 

- -:~~ f-------tw R~ 

RISE TIME and FALL TIME 

Value 
Parameter Symbol Unit 

Min Typ Max 

Output Rise Time t, 1.5 ns 

Output Fall Time tf 1.5 ns 

1-13 
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TYPICAL CHARACTERISTICS CURVES 

~ -0.7 

~ 
0-0.8 
> 

is 
X -0.9 
f-

~ 5 -1.0 

~ 
o 

:> -1.1 

-200 

~ 
;: -150 

ffi 
0: 
0: 
=:I -100 
U 

> 
..J 

R: -50 
~ 
W 

.!!' 
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Fig. 3 - OUTPUT HIGH VOLTAGE 
VI AMBIENT TEMPERATURE 

MBM 100422A·5 

'liB 104 2Aj7 

020406080 
T A, AMBIENT TEMPERATURE !Cc) 

Fig. 6 - SUPPLY CURRENT 
vs SUPPLY VOLTAGE 

MBM 1004 2A·7 -
~BM 100422A·5 

-4 -4.5 -5 -6.6 -6 

VEE. SUPPLY VOLTAGE (V). 

Fig. 9 - WRITE PULSE WIDTH 
VI AMBIENT TEMPERATURE 

r-f- r-MBMll~ l-I-

I BM l00422A·5 

I 
20 40 60 80 

T A, AMBIENT TEMPERATURE (OCI 

~ -1.4 

w 
eJ 

~ -1.5 
o 
> 
~ -1.6 
..J 
f-

ir 
~ -1.7 
o 
.j 
o > -1.8 

Fig. 4 - OUTPUT LOW VOLTAGE 
VI AMBIENT TEMPERATURE 

r- \;;;;;;.MBM 100422~.5 

MBM 1 00422A·7 I 
I I I I 

020406080 
T A, AMBIENT TEMPERATURE (oCI 

Fig. 7 - ADDRESS ACCESS TIME 
vs AMBIENT TEMPERATURE 

l-I- I-MBM 10 42 A· :;;;;; -MBN 100422A·5 

20 40 60 80 
T A, AMBIENT TEMPERATURE (OC) 

Fig. 10 - WRITE PULSE WIDTH 
VI SUPPLY VOLTAGE 

MBM 100 22A·7 

I 
MBM l00422A·5 

-4 -4.5 -6 -5.5 
Vee, SUPPLY VOLTAGE (V) 

"< g 

-200 

!z -150 
w 
0: 
0: a -100 

~ a -50 
w· 

.!!' 

] 8 

w 
:> 
;: 6 

~ 
u 
~ 4 

i!l 
w 
0: 
8 2 

'" .. 
~< 0 

Fig. 5 - SUPPLY CURRENT 
VI AMBIENT TEMPERATURE 

MBM 100422A·7 

""'f'-...L 
MBM l00422A·5 I"'" [0...; 

020406080 
T A, AMBIENT TEMPERATURE (CCI 

Fig. II - ADDRESS ACCESS TIME 
vs SUPPLY VOLTAGE 

- f- f-MBM 100422Al-I---

MBM 100422A·5 

-4 -4.5 -5 -5.5 -6 
VEE, SUPPL Y VOLTAGE (V) 



PACKAGE DIMENSIONS 
CERAMIC DIP (: -CZ) 

24-LEAD CERAMIC (CERDIP) DUAL IN-LINE PACKAGE 
(CASE No_: DIP-24C-C05) 

MBM 100422A-5 
MBM 100422A-7 

R.02510.641 
REF n r-

_354IS:991 .403110.241 

l'r-rT-,:-:rr"T"t-r't""l'"r'TT'"T"t"'"'1"'""'T't"""J""1rrr4-_·3_7...LSI9.601 .430U ",",,==-+-_.L 

.00012.291 

.11012.79) 

1.1S0129.971 
1.220130.991 

©1986 FUJITSU LIMITED D24020S-2C 

CERAMIC FPT (: -ZF) 

PIN #1 IDENT 

.050 11.27) 
TYP 

24-LEAD CERAMIC AXIAL FLAT PACKAGE 
(CASE No.: FPT-24C-C02) 

.37019.40) .333IS.461 

.400110.161 .36019.141 

~ - r--.0751'.911MAX 

.01S{Q.46) 
.25016.351 

.01610.401 I 
REF 

1.066(27.081MIN 

©1986 FUJITSU LIMITED F24003S·3C 

Dimensions in 
inches {millimeters} 

.00410.10) 

.00SI0.20) 

_ .10012.54)MAX 

Dimensions in 
inches (mUimeters) 
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MBM 1OO422A-5 
MBM 1OO422A-7 

PACKAGE DIMENSIONS 
CERAMIC LCC (: -TV) 

PAD CONFIGURATION 
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LCC-24C-F02 

.396110,031 

.410(10.41) 

24-PAD CERAMIC {FRIT SEALI LEADLESS CHIP CARRIER 
(CASE No.: LC»Z4C-F021 

.".1.,031 
"·f411 

"Shipe of PIn 1Indll~: SUbject to chan .. Without notice 

e188111 FUJITSU LIMITED C24001S·"C 

OimensloMlninehei 
{millilTllt«s) 



4096-BIT BIPOLAR ECl RANDOM ACCESS MEMORY 

The Fujitsu MBM10470A Is a fully decoded 4096-blt ECL read/write random access 
memory designed for high-speed scratch pad, control and buffer storage applications. 
This device Is organized as 4096 words by one bit, and It features on-chip voltage 
compensation for Improved noise margin. 

The MBM10470A offers extremely small cell and chip size, realized through the use of 
Fujitsu's patented DOPOS (Doped Polyslllcon), as well as lOP-II (Isolation by Oxide and 
Polysilicon) processing. As a result, very fast access time with high yields and 
outstanding device reliability are achieved In volume production. 

Operation for the MBM10470A Is specified over a temperature range of from O·C to 
75°C (TA for DIP, To for Flat Package and LCC). It also features 18-pln Ceramlo DIP, 
Flat Package, or LCC. It Is fully compatible with Industry-standard 10K-series ECL 
families. 

• 4096 words x 1 bit organization 

• On-chip voltage compensation for Improved noise margin 

• Fully compatible with Industry-standard 10K-series ECL families 

• Address access time :7 ns max. 

• Chip select access time :3.5 ns max. 

• Open emitter output for ease of memory expansion 

• Low power dissipation :0.22 mW/blt (typ.) 

• DOPOS and lOP-II processing 

• Pin compatible with the Fl0470 

ABSOLUTE MAXIMUM RATINGS (See NOTE) 
Rating Symbol Value Unit 

VEE Pin Potential to Ground Pin VEE +0.5 to -7.0 V 

Input Voltage 'viN +0.5 to VEE V 

Output Current (DC, Output High) lOUT -30 mA 

TA for DIP -55 to +125 

Temperature under Bias To for Flat ·C 
Package -55 to +125 
and LCC 

Storage Temperature TSTG -65 to +150 ·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. 

Copyright. 1988 by FUJITSU LIMITED and Fujitsu Microelectronics, Inc. 

MBM10470A-7 

August 1988 
Edition 1.0 

CERAMIC PACKAGE 
DIP-1SC-COl 

CERAMIC PACKAGE 
FPT-1SC-COI 

LCC-18C-FOI See Page 10 

PIN ASSIGNMENT 

DOUT 
Aa 
A, 
A2 
A3 
A4 
As 
As 

VEE 

TOP 
VIEW 

·Vco grounded 

Voo· 
D,N 
CS 
~ 
A" 
A,a 
A9 
As 
A7 

LCC PAD CONFIGURATION: See Page 10 

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 than maximum rated voltages to 
this high Impedance circuit. 
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Fig, 1 - MBM10470A BLOCK DIAGRAM 
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WORD 
DRIVER 

X-ADDRESS 
DECODER 

TRUTH TABLE 
Input 

CS WE 

H X 

L L 

L L 

L H 

64 x 64 
CELL 

ARRAY 

SENSE AMPS 
AND 

WRITE 
DRIVERS 

Y-ADDRESS 
DECODER 

DIN 

X 

H 

L 

X 

Output 

L 

L 

L 

DOUT 

FUNCTIONAL DESCRIPTION 
The Fujitsu MBM10470A Is fully decoded 4096-blt read/write 
random access memory organized as 4096 words by one bit. 
Memory cell selection Is achieved by means of a 12-bit address 
deSignated Ao through A". The active low Chip Select (~) 
Input is provided for memory expansion. The read and write 
operations are controlled by the state of the active low Write 

Mode 

Disabled 

Write "H" 

Write "L" 

Read 

H = High Voltage Level 
L = Low Voltage Level 
X = Don't care 

Enable (WE) Input. With WE and ~ held low, the data at 
DIN Is written into the addressed location. To read, WI:. is held 
high, while ~ Is held low. Data at the addressed location Is 
then transferred to DOUT and read out non-Inverted. Open 
emitter outputs are provided to allow for maximum flexibility in 
output wired-OR connection. 
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GUARANTEED OPERATING CONDITIONS 
(Referenced to VCC) 

Parameter Symbol Min Typ Max Unit 
Ambient Temperature for 
DIP, Case Temperature for 
Flat Package and LCC 

Supply Voltage VEE -5.46 -5.2 -4.94 V O·C to 75·C 

DC CHARACTERISTICS 
(Vcc = OV, VEE = -5.2V, Output Load = 50n and 30pF to -2.0V, TA = Doe to 75°e for DIP, Airflow 
~ 2.5m/s, Tc = ooe to 75°e for Flat Package and Lee, unless otherwise noted.) 

Parameter Symbol Min Typ Max Unit TAITc 

Output High Voltage (VIN = VIH max or Vil min) VOH -1000 -840 mV O·C 
-960 -810 25 ·C 
-900 -720 75 ·C 

Output Low Voltage (VIN = VIH max or Vil min) VOL -1870 -1665 mV O·C 
-1850 -1650 25 ·C 
-1830 -1625 75 ·C 

Output High Voltage (VIN = VIH max or Vil min) VOHC -1020 mV 
O·C 

-980 25 ·C 
-920 75 ·C 

Output Low Voltage (VIN = VIH max or Vil min) VOlC -1645 mV O·C 
-1630 25 ·C 
-1605 75 ·C 

Input High Voltage (Guaranteed Input. VIH -1145 -840 mV O·C 
Voltage High for All Inputs) -1105 -810 25 ·C 

-1045 -720 75 ·C 

Input Low Voltage (Guaranteed Input Vil -1870 -1490 mV O·C 
Voltage Low for All Inputs) -1850 -1475 25 ·C 

-1830 -1450 75 ·C 

Input High Current (VIN = VIH max ) ilH -220 ~A O·C to 75·C 

Input Low Current (VIN = Vil min) ill -50 ~A O·C to 75·C 

CS Input Low Current (ViN = VIL min) III 0.5 170 ~A O·C to 75·C 

Power Supply Current (All Inputs and Output Open) lEE -200 mA O·C to 75·C 

CAPACITANCE 
Parameter Symbol Min Typ Max Unit 

Input Pin Capacitance C'N 4 pF 

Output Pin Capacitance COUT 6 pF 

1-19 
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AC CHARACTERISTICS 
(Vcc = OV. VEE = -5.2V ±5%. Output Load = 500, to -2.0V and 30pF to GND. TA = O°C to 75°C for DIP. 
Airflow i:; 2.5m/s. Tc = OOC to 75°C for Flat Package and LCC. unless otherwise noted.) 

1-20 

GND 

Vee 

DoUTI-..... --, 

Chip Select Recovery Time 

Fig. 2 - AC TEST CONDITION 

-O.9V - - - -,r----\, 80_~_. 
-1.7v--11 . I~ 

II II 
-11- -11-

t, tf 
t,= t f = 1.5ns typ 

Output Load: RL = 500, 
CL = 30pF 
(Including Jig and stray capacitance) 

Note: All timing measurements referenced to 50% Input levels. 

3.5 ns 

READ CYCLE TIMING DIAGRAMS 

ADDRESSES J .... 50_% _____ ---

I. tAA----l 

DOUT ________ 5_0%_L 
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Parameter Symbol Unit 
Typ 

i I tww 

tws 

Write Recovery Time 8 ns 

Address Set Up Time ns 

Chip Select Set Up Time tsc ns 

Data Set Up Time tso ns 

Address Hold Time ns 

Chip Select Hold Time o ns 

Data Hold Time o ns 

WRITE CYCLE TIMING DIAGRAMS 

\~ _________________ l 
ADDRESSES 

DOUT 

I I 

______ ~:--~X~--------------~X~_I~I ______ __ I I I I I I ------~--~I~~ ~~~I--~------

--------~I--~I~~~ }\~_+I--~I----------
I I -I tso I- 1 tHO 1- I I 

-----~:---~I~~\ t-~-tH~A~~-_~i ---------
___ __ 1 _ _ l---tSA -I" tww -I- tHC I r-------

Itsc -1 50%\ 1 150% 

~ tws 1- r:=tWR~ 

MBM10470A-7 
Parameter Symbol Unit 

Output Rise Time t, ns 

Output Fall Time 1.5 ns 
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TYPICAL PERFORMANCE CHARACTERISTICS 

1-22 

FIG. 3 - OUTPUT HIGH VOLTAGE 

~ -0.7 

" ~ -0.8 
~ 
s: 
~ -0.9 

::l 
a. 
S -1.0 
o 
:i. g -1.1 

VS AMBIENT TEMPERATURE 

I---
.l---1--

a 20 40 60 80 

TA• Ambient Temperature (OC) for DIP 

FIG. 5 - OUTPUT LOW VOLTAGE 
VS AMBIENT TEMPERATURE 
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FIG. 6 - OUTPUT LOW VOLTAGE 
VS SUPPLY VOLTAGE 
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~E. Supply Voltage (V) 
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TYPICAL PERFORMANCE CHARACTERISTICS 
FIG. 8 - ADDRESS ACCESS TIME 

VS AMBIENT TEMPERATURE ., 
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FIG. 10 - WRITE PULSE WIDTH 
VS AMBIENT TEMPERATURE 
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FIG. 9 - ADDRESS ACCESS TIME 
VS SUPPLY VOLTAGE 
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FIG. 11 - WRITE PULSE WIDTH 
VS SUPPLY VOLTAGE 
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PACKAGE DIMENSIONS 
18-LEAD CERAMIC (CERDIP) DUAL-IN-LINE PACKAGE 

(CASE No.: DIP-18C-C01) 

1-24 

R .025(0.64) 
REF 

.100t.Ol0 

.056(1.42)MAX 

(2.54'0.25) .032'.012 
f--+----,.8==00;:';(2;:';0:-:.3::::c2)c::R-;:EF;:-----H---i (0.81.0.30) 

©FUJIlSU ~IMITED1987 D1800SB-4C 

.018::gg~ 
(0.46:g:~~ 

.200(5.08)MAX 

.134'.014 
(3.40tO.36) 

Dimensions In 
inches (millimeters) 
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18-LEAD CERAMIC (AXIAL) FLAT PACKAGE 
(CASE No.: FPT -18C-C01) 

-
III 10.0 .33) 

510.64)MAX- r---- . -0.05 .02 

PIN NO.1 INDEX/ 

.050 •. 005 I--II .017'.001 
11.27±0.13) 10.43'0.03) 

.400110.16)REF 

© FUJITSU LIMITED 1987 F18001S·2C 

l 
I .038±.007 

• 10.97±0.18) 

.278.'.020 
17.06±0.511 

~ 

.900122.86)MIN 

! 
.278 •. 020 

17·06±r51 ) 

.005±.001 
10.127.0.02) 

-.09012.29)MAX 

Dimensions in inches 
and (millimeters) 

1-25 



.. 

mmll~~III~I~~I~II~I~I~~~IIIIII~~~11 
FUJITSU 

~~llml~lml~III~IOOIII~IIIII~I~~I~11111 M 8M 1 04 70A ~ 7 

PACKAGE DIMENSIONS (continued) 

PAD CONFIGURATION 

Al 
-, 
3, 

A2 -i 4, 
A3 -i 

5, TOP VIEW 

A4 -i 
6, 

As -i 
~! A9 

LCC-18C-FOl 

VEE 

l8-PAD CERAMIC (FRIT SEAL) LEADLESS CHIP CARRIER 

1-26 

·PIN NO.1 INDEX 
(CASE No.: LCC-18C-F01) 

/ n 
.350 •• 010 

i8.89.0.25) 

I .285 •• 010 

(7.24±0.25) 

• Shape of Pin 1 index: Subject to change without "otice 

@FUJITSU LIMITED 1987 C18009S·2C 

A .012(0.30ITVP 
(4 PLCS) 

A.OO8(0.20)TVP 
(18 PLCS) 

.100(2.54)MAX 

.195(4.95)TVP 

.100(2.541 
TVP 

Dimension in inches 
and (millimeters) 
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~ ECl 4096-BIT 
BIPOLAR RANDOM 
ACCESS MEMORY 

4096-BIT BIPOLAR ECl RANDOM ACCESS MEMORY 

The Fujitsu MBM100470A Is a fully decoded 4096-bit ECl read/write random access 
memory designed for high-speed scratch pad, control and buffer storage applications. 
This device Is organized as 4096 words by one bit, and It features on-chip 
voltage/temperature compensation for improved noise margin, 

The MBM100470A offers extremely small cell and chip size, realized through the use of 
Fujitsu's patented DOPOS (Doped Polysilicon), as well as lOP-II (Isolation by Oxide and 
Polysilicon) processing. 

Operation for the MBM 100470A Is specified over a temperature range of from O°C to 
85°C (TA for DIP, Te for Flat Package and lCC). It also features 18-pin Ceramic DIP, 
Flat Package, or lCC. It is fully compatible with Industry-standard 100K-series ECl 
families. 

• 4096 words x 1 bit organization 

• On-chip voltage/temperature compensation for improved noise margin 

• Fully compatible with Industry-standard 100K-serles ECl families 

• Address access time :7 ns max. 

• Chip select access time :3.5 ns max. 

• Open emitter output for ease of memory expansion 

~ low power dissipation :0.19 mW/bit (typ.) 

• DOPOS and lOP-II processing 

• Pin compatible with the F100470 

ABSOLUTE MAXIMUM RATINGS (See NOTE) 
Rating Symbol Value Unit 

VEE Pin Potential to Ground Pin VEE +0.5 to -7,0 V 

Input Voltage V,N +0.5 to VEE V 

Output Current (DC, Output High) lOUT -30 mA 

TA for DIP -55 to +125 

Temperature under Bias Te for Flat °c 
Package -55 to +125 
and lCC 

Storage Temperature TSTG -65 to +150 °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. 

Copyright @ 1988 by FUJITSU LIMITED and Fujitsu Microelectronics, Inc. 

MBM100470A-7 

August 1988 
Edition 1.0 

CERAMIC PACKAGE 
DIP-18C-C01 

CERAMIC PACKAGE 
FPT-18C-C01 

lCC-18C-F01: See Page 10 

PIN ASSIGNMENT 

DOUT 
Ao 
A, 
A2 
A3 
A4 
As 
As 

VEE 

TOP 
VIEW 

'Vee grounded 

lCC PAD CONFIGURATION: See Page 10 

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 01 any 
voltage higher than maximum rated voltages to 
this high Impedance circuit. 
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Fig, 1 - MBM100470A BLOCK DIAGRAM 

1-28 

WORD 
DRIVER 

X-ADDRESS 
DECODER 

TRUTH TABLE 
Input 

CS WE 

H X 

L L 

L L 

L H 

64 x 64 
CELL 

ARRAY 

SENSE AMPS 
AND 

WRITE 
DRIVERS 

Y-ADDRESS 
DECODER 

DIN 

X 

H 

L 

X 

Output 

L 

L 

L 

DOUT 

FUNCTIONAL DESCRIPTION 
The Fujitsu MBM100470A Is fully decoded 4096-bit read/write 
random access memory organized as 4096 words by one bit. 
Memory cell selection Is achieved by means of a 12-bit address 
designated Ao through A". The active low Chip Select (cs) 
Input Is provided for memory expansion. The read and write 
operations are controlled by the state of the active low Write 

Mode 

Disabled 

Write "W 

Write "L" 

Read 

H = High Voltage Level 
L = Low Voltage Level 
X = Don't care 

DOUT 

Enable (WI:) Input. With WI: and CS held low, the data at 
DIN Is written Into the addressed location. To read, WI: Is held 
high, while CS is held low. Data at the addressed location Is 
then transferred to DOUT and read out non-Inverted. Ope' 
emitter outputs are provided to allow for maximum flexibility " 
output wired-OR connection. 
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GUARANTEED OPERATING CONDITIONS 
(Referenced to VCC) 

Ambient Temperature lor 
Parameter Symbol Min Typ Max Unit DIP. Case Temperature lor 

Flat Package and LCC 

Supply Voltage VEE -5.7 -4.5 -4.2 V O'C to 85'C 

DC CHARACTERISTICS 
(Vcc = OV. Vee = -4.SV. Output Load = son and 30pF to -2.0V. TA = oDe to 8S o e for DIP. Airflow 
~ 2.Sm/s. Tc = oDe to 8S o e for Flat Package and Lee. unless otherwise noted.) 

Parameter Symbol Min Typ Max Unit 

Output High Voltage (V'N ; V,H max or V,L min) VOH -1025 -880 mV 

Output Low Voltage ("IN; "IH max or V,L min) VOL -1810 -1620 mV 

Output High Voltage (V,N ; V,H min or V,L max) VOHC -1035 mV 

Output Low Voltage ("IN; V,H min or V,L max) VOLC -1610 mV 

Input High Voltage (Guaranteed Input Voltage High for 
V,H -1165 -880 mV 

All Inputs) 

Input Low Voltage (Guaranteed Input Voltage Low for 
V,L -1810 -1475 mV All Inputs) 

Input High Current (V,N ; V,H max) I'H 220 J.l.A 

Input Low Current ("IN; V,L min) I'L -50 J.l.A 

CS Input Low Current (V'N ; "IL min) I,L 0.5 170 J.l.A 

Power Supply Current (All Inputs and Output Open) lEE -200 mA 

CAPACITANCE 
Parameter Symbol Min Typ Max Unit 

Input Pin Capacitance C'N 4 pF 

Output Pin Capacitance COUT 6 pF 

1-29 
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AC CHARACTERISTICS 
(Vee = OV, VEE = -4.SV ±S%, Output Load = son to -2.0V and 30pF to GND, TA = O°C to 8SoC for DIP, 
Airflow ~ 2.S mis, Te = O°C to 8SoC for Flat Package and LCC, unless otherwise noted.) 

1-30 

Fig. 2 - AC TEST CONDITIONS 

aND -0.9V ----1r---\8~~_ . 
-1.7V ---=rl r~ 

/I II Vee 

-11- -11-
D OUT 1---41---, t, t, 

Chip Select Recovery Time 

t, = tt = 1.5ns typ 

Output Load: R L = SOn 
CL = 30pF 
(Including Jig and stray capacitance) 

Note: All timing measurements referenced to 50% Input levels. 

3.5 ns 

READ CYCLE TIMING DIAGRAMS 

ADDRESSES =:=¥ ... SO_% _______ _ 

I· tAA ---l 

DOUT ________ S_O% ..... 'C.. 
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Parameter 

8 ns 

0 ns 

Write Recovery Time tWR 

Address Set Up Time tSA 

Chip Select Set Up Time tse o ns 

tso o ns 

Address Hold Time tHA ns 

Chip Select Hold 

Data Hold Time tHO o ns 

WRITE CYCLE TIMING DIAGRAMS 

\ ___________________ 1 
ADDRESSES ____ --I-_-.l*I.. ___________ ..J)(I..-I _____ _ 

~ ~ 
----~-~-~~~.------------~}\~~I-~I------------I tso I- 1 tHO 1- 1 1 
----~:--~I~~\ t---tH~A~~-_~i ------

___ __ 1 __ .!----tSA -I" tww -'" tHe 1 r-------
Itse -1 50%\ 1 150% 

~twsl- ~tWR~ 
DOUT 

MBM100470A-7 
Parameter Unit 

ns 

Output Fall Time 
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TYPICAL PERFORMANCE CHARACTERISTICS 

1.,.32 

FIG. 3 - OUTPUT HIGH VOLTAGE 
VS AMBIENT TEMPERATURE 

~ -0. 7 t--Ir----+---+---I-_+_~ 

I -0.8 t-1--+-+---I---+-1 

-§, J: -0.9 t-1--+-+-__ I---+-1 

i -1.0 t-t---+--i--+---If-I 

~ -1. 1 t-t--t--I--+--lr---l 

o 20 40 60 80 

TA • Ambient Temperature (OC) for DIP 

FIG. 5 - OUTPUT LOW VOLTAGE 
VS AMBIENT TEMPERATURE 

~ -1.4 .. 
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15 -1.5 t-t--t--I--+--lr---l 
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FIG. 7 - SUPPLY CURRENT 
VS AMBIENT TEMPERATURE 
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FIG. 4 - OUTPUT HIGH VOLTAGE 
VS SUPPLY VOLTAGE 
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FIG. 6 - OUTPUT LOW VOLTAGE 
VS SUPPLY VOLTAGE 
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TYPICAL PERFORMANCE CHARACTERISTICS 

FIG. 8 - ADDRESS ACCESS TIME 
VS AMBIENT TEMPERATURE 

" 
~ ---. 

o 20 40 60 80 

T A. Ambient Temperature (oC) for DIP 

FIG. 10 - WRITE PULSE WIDTH 
VS AMBIENT TEMPERATURE ., 
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T A. Ambient Temperature (oC) for DIP 

FIG. 9 - ADDRESS ACCESS TIME 
VS SUPPLY VOLTAGE ., 
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VEE. Supply Voltage (V) 

FIG. 11 - WRITE PULSE WIDTH 
VS SUPPLY VOLTAGE 
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PACKAGE DIMENSIONS 
18-LEAD CERAMIC (CERDIP) DUAL-IN-LINE PACKAGE 

(CASE No.: DIP-18C-C01) 

1-34 

R.025(0.64) 
REF 

.100±.010 

.OS6( 1 .42)MAX 

(2.54>0.25) .032>.012 

1---t---.""'SOO=(20""'.3:-:2:;-;:)R"'E-=-F ---+1--1 (0.8hO.30) 

.018~:gg~ 
i(O.46~g:~) 

@FUJITSU LIMITE01981 01S005S-4C 

.200(S.08)MAX 

.134±.014 
(3.40±0.36) 

Dimensions in 
inches (millim .... rs) 
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PACKAGE DIMENSIONS (continued) 

18-LEAD CERAMIC (CERDIP) FLAT PACKAGE 
(CASE No.: FPT-18C-C01) 

-. 

.02 5(0.64)MAX-
(11 10.0 .33) _ . -0.05 

PIN NO.1 INDEX/ 

.050 •. 005 ~ -11 .017'.001 
(1.27.0.13) (0.43.0.03) 

.400110.16)REF 

© FUJITSU LIMITED 1987 F18001S·2C 

.038 •. 007 
(0.97.0.18) 

J. .278 •. 020 
(7.06.0.51) 

~ 

.900(22.86)MIN 

! 
.278'.020 

17.06'1'51) 

.005'.001 
(0.127.0.02) 

f--.090(2.29)MAX 

Dimensions in Inches 
and (millimeters) 
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PACKAGE DIMENSIONS (continued) 

PAD CONFIGURATION 

1-36 

Al 
-, 
3. 

A2 
-i 
4. 

A3 
-i 
5. TOP VIEW 

A4 
-i 
6. 

A5 
-i 
~J 

LCC-18C-F01 

VEE 

18-PAD CERAMIC (FRIT SEAL) LEAD LESS CHIP CARRIER 

(CASE No.: LCC-18C-F01) 
·PIN NO.1 INDEX 

/ 

.285±.010 

(7.24±0.25) 

n 
.350±.010 

(8.89±0.25) 

• Shape of Pin 1 index: Subject to change without notice 

@FUJITSU LIMITED 1987 C18009S·2C 

R .012(0.30ITVP 
(4 PLCS) 

R.00S(0.20)TVP 
118 PLCS) 

.IOO(2.54)MAX 

.195(4.95)TVP 

r-
.1 
~-,I 
~-,I 
~-
,I 
~-

t~ 

es 
WE 

All 

AID 

Ag 

.100(2.54) 
TVP 

Dimension in inches 
and (millimeters) 
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4096-BIT BIPOLAR ECl RANDOM ACCESS MEMORY 

The Fujitsu MBM 10470A is fully decoded 4096-bit ECl read/write random 
access memory designed for high-speed scratch pad, control and buffer storage 
applications. This device is organized as 4096 words by one bit, and it features 
on-chip voltage compensation for improved noise margin. 

The MBM 10470A offers extremely small cell and chip size, realized through 
the use of Fujitsu's patented DOPOS (Doped Polysilicon), as well as lOP-II 
(Isolation by Oxide and Polysilicon) processing. As a result, very fast access 
time with high yields and outstanding device reliability are achieved in volume 
production. 

0feratio~ for the MBM 10470A is specified over a temperature range of from 
o to 75 C (TA for DIP, Tc for Flat Package and lCC). It also features 18-pin 
Ceramic DIP, Flat Package, or lCC. It is fully compatible with iRdustry
standard 10K-series ECl families. 

• 4096 words x 1 bit organization 

• On-chip voltage compensation for improved noise margin 

• Fully compatible with industry-standard 10K-series ECl families 

• Address access time: 10 nsec.max. (MBM 10470A-l0) 

15 nsec.max. (MBM 10470A-15) 

20 nsec. max. (M BM 10470A-20) 

• Chip select access time: 6 nsec. max. (MBM 1 0470A-l 0) 

8 nsec.max. (MBM 10470A-15) 

15 nsec max. (MBM 10470A-20) 

• Open emitter output for ease of memory expansion 

• low power dissipation: 0.22mW/bit 

• DOPOS and lOP-II processing 

• Pin compatible with the F 1 0470 
ABSOLUTE MAXIMUM RATINGS (See NOTE) 

Parameter Symbol Value 

VEE Pin Potential to Ground Pin VEE +0.5 to -7.0 

Input Voltage V rN +0.5 to VEE 

Output Current (DC, Output High) lOUT -30 

TAforDIP -55 to +125 

Temperature Under Bias Tc for Flat 
Package -55 to +125 
and lCC 

Storage Temperature TSTG -65 to +150 

Unit 

V 

V 

mA 

°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. 

MBM 10470A-l0 
MBM 10470A-15 
MBM 10470A-20 

July 1984 
Edition 2.0 

CERAMIC PACKAGE 
DIP-laC-COl 

CERAMIC PACKAGE 
FPT-lBC-COl 

LCC-18C-FOl ; See Page 10 

PIN ASSIGNMENT 

*Vcc grounded 

LCC PAD CONFIGURATION; See Page 10 

Small geometry bipolar integrated circuits are 
occasionally susceptible to damage from static 
voltages or electric fields. I t is therefore advised 
that normal precautions be taken to avoid 
application of any voltage higher than 
imum rated voltages to this device. 
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Fig. 1 - MBM 10470A BLOCK DIAGRAM 

WORD 
DRIVER 

X-ADDRESS 
DECODER 

TRUTH TABLE 

INPUT 

CS WE 

H X 

L L 

L L 

L H 

64 x 64 
CELL 

ARRAY 

SENSE AMPS 
AND 

WRITE 
DRIVERS 

Y-ADDRESS 
DECODER 

DIN 

X 

H 

L 

X 

FUNCTIONAL DESCRIPTION 

OUTPUT 

L 

L 

L 

DOUT 

The Fujitsu MBM 10470A is fully decoded 4096-bit read/ 
write random access memory orga~ized as 4096 words by 
one bit_ Memory cell selection is achieved by means of a 

12-bit address designated Ao through A". The active low 
Chip Select (CS") input is provided for memory expansion. 
The read and write operations are controlled by the state of 
the active low Write Enable (WE) input. With WE and CS 

1-38 

MODE 

DISABLED 

WRITE "W' 

WRITE "L" 

READ 

DOUT 

H = High Voltage Level 

L = Low Voltage Level 

X = Don't care 

held low, the data at DIN is written into the addressed 
location. To read, WE is held high, while CS is held low. Data 

at the addressed location is then transferred to DouT and 

read out non-inverted. Open emitter outputs are provided to 

allow for maximum flexibility in output wired-OR connec

tion. 



GUARANTEED OPERATING CONDITIONS 
(Referenced to Vee) 

Parameter Symbol Min Typ Max Unit 

Supply Voltage VEE -5.46 -5.2 -4.94 V 

DC CHARACTERISTICS 

MBM 10470A.l0 1111111111111111111111111111111111111111111111111111 

MBM 10470A.15 FUJITSU 
MBM 10470A·20 1111111111111111111111111111111111111111111111111111 

Ambient Temperature for DIP, Case 
Temperature for Flat Package and LCC 

O°Cto 75°C 

(Vee = OV, VEE = -5.2V, Output Load = 50n and 30pF to -2.0V, TA =O°C to 75°C for DIP, Airflow~2.5m/s, 
Te=Ooe to 75°e for Flat Package and Lee unless otherwise noted.) 

Parameter Symbol Min Typ Max Unit TAITC 

Output High Voltage 
-1000 -840 DoC 

V OH -960 -810 mV 25°C 
(V IN = V 1H max or V 1L min) -900 -720 75°C 

-1870 -1665 O°C 
Output Low Vo Itage 

VOL -1850 -1650 mV 25°C 
(V'N = V'H max or V'L min) -1830 -1625 75°C 

-1020 DoC 
Output High Voltage 

VOHC -980 mV 25°C 
(V'N = V'H min or V'L max) -920 75°C 

-1645 O°C 
Output Low Voltage 

VOLC -1630 mV 25°C 
(V'N = V'H min or V'L max) -1605 75°C 

-1145 -840 O°C 
Input High Voltage 

V'H -1105 -810 mV 25°C 
(Guaranteed Input Voltage High for All Inputs) 

-1045 --720 75°C 

-1870 -1490 DoC 
Input Low Voltage 

V ,L -1850 -1475 mV 25°C 
(Guaranteed Input Voltage Low for All Inputs) 

-1830 -1450 75°C 

Input High Current (V'N =V 'H max) I'H -220 J,JA O°C to 75°C 

Input Low Current (V'N = V ,L min) I'L -50 J,JA DoC to 75°C 

CS Input Low Current (V'N = V ,L min) I'L 0.5 170 J,JA oOe to 75°C 

Power Supply Current 
lEE -200 mA O°C to 75°C 

(All Inputs and Output Open) 

CAPACITANCE 

Parameter Symbol Min Typ Max Unit 

Input Pin Capacitance C'N 4 pF 

Output Pin Capacitance COUT 6 pF 
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AC CHARACTERISTICS 
(Vee = OV, VEE = -5.2V ± 5%, Output Load = 50n to -2.0V and 30pF to GND, TA =O°C to 75°C for DIP, 
Airflow ~ 2.5m/s, Te=O°C to 75°C for Flat Package and LCC, unless otherwise noted.) 

GND 

VCC 

READ CYCLE 

Parameter Symbol 

Address Access Time tAA 

Chip Select Access Time tAC 

Chip Select Recovery Time tRC 

DOUT 

1-40 

Fig.2 - AC TEST CONDITIONS 

r 
t, = tf = 2.5n. typ 

Output Load: R L = 50n 
CL = 30pF 
(including jig and stray capacitance) 

NOTE: All timing measurements referenced to 50% input levels. 

MBM 10470A·10 MBM 10470A·15 MBM 10470A·20 

Min Typ Max Min Typ Max Min Typ Max 

10 15 20 

6 B 15 

6 8 15 

READ CYCLE TIMING DIAGRAMS 

ADDRESSES --:-.5_0_% _______ ~ 

ooo,----' ____ ~-_-___ tA_'~ 

Unit 

ns 

ns 

ns 



WRITE CYCLE 

Parameter Symbol 

Write Pulse Width tww 

Write Disable Time tws 

Write Recovery Time tWA 

Address Set Up Time tSA 

Chip Select Set Up Time tsc 

Data Set Up Time tso 

Address Hold Time tHA 

Chip Select Hold Time tHC 

Data Hold Time tHO 

\ 
\. 

ADDRESSES 

MBM 10470A-10 

Min Typ Max 

12 

6 

10 

1 

1 

1 

2 

2 

2 

MBM 10470A-15 

MBM 10470A-l0 1111111111111111111111111111111111111111111111111111 

MBM 10470A-15 FUJITSU 
MBM 10470A-20 1111111111111111111111111111111111111111111111111111 

MBM 10470A-20 
Unit 

Min Typ Max Min Typ Max 

15 15 ns 

B 15 ns 

10 15 ns 

1 3 ns 

1 2 ns 

1 2 ns 

2 2 ns 

2 2 ns 

2 2 ns 

WRITE CYCLE TIMING DIAGRAM 

V 
/ 

\ \ 
/'\ I\. 

;ttso i-- - ."O~ 
\ 

/-tHA-
f----tSA tww tHC-------- ----

tsc 50% I 50% 

- tws~ -tWR-

RISE TIME and FALL TIME 

MBM 10470A-10 MBM 10470A-15 MBM 10470A-20 
Parameter Symbol Unit 

Min Typ Max Min Typ Max Min Typ Max 

Output Rise Time tr 1.5 1.5 1.5 ns 

Output Fall Time tf 1.5 1.5 1.5 ns 
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TYPICAL CHARACTERISTICS CURVES 
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Fig.8 - ADDRESS ACCESS TIME 
vs SUPPLY VOLTAGE 
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Fig.9 - ADDRESS ACCESS TIME 
vs AMBIENT TEMPERATURE 
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PACKAGE DIMENSIONS 

l8-LEAD CERAMIC (CERDIP) DUAL IN-LINE PACKAGE 
(CASE No_ : DIP-18C-C01) 

,05611.42)MAX 

,09012,29) 
,11012,79) 

,800120,32)REF 

1-44 

.020(0,51 ) 
,050(1,27) 

,01310,33) 
,023(0,58) 

.200(5,08)MAX 

,120(3,05) 
,150(3,81) 

Dimensions in 
inches (millimeters) 



PACKAGE DIMENSIONS 

MBM 10470A.l0 1111111111111111111111111111111111111111111111111 

MBM l0470A.15 FUJITSU 
MBM l0470A.20 1111111111111111111111111111111111111111111111111 

18-LEAD CERAMIC (CERDIP) FLAT PACKAGE 
(CASE No. : FPT-18C-C01) 

435(1105) 
.450(11.43) -- r--.025(0.64)MAX 

l 
.364(9.25) 

'rrtrTrTT...".....",rrn"""" ~r'" 
PIN #1 IDENT / 

.050(1.27)TVP-
I ---II .016(0.40) 
I-- .018(0.46) 

.395(10.03) 

.405(10.29) 

.030(0.76) 

.045(1.15) 

! 
.250(6.35) 
.300(7.62) 

~ 

.900(22.86)MIN 

! 
.250(6.35) 
.300(1.62 ) 

.004(0.10) 

.006(0.15) 
e--.090(2.29)MAX 

Dimensions in 
inches (millimeters) 
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PACKAGE DIMENSIONS 

PAD ASSIGNMENT 

1-46 

TOP VIEW 

LCC-18C-F01 

HI-PAD CERAMIC (FRIT SEAL) LEADLESS CHIP CARRIER 
(CASE NO.: LCC-18C-F01) 

'PIN NO.1 INDEX 

/ 

.275(6.991 
.295(7.491 

n 
.340(8.641 
.360(9.151 

R.012(0.30)TYP 
(4 PLCS) 

R.008(O.20ITYP 
(18 PLCSI 

O .050(1.271 
TYP 

.100(2.54IMAX ~:-:-:-c:-:=~ 

.195(4.95ITYP 

"'Shape of Pin 1 index: Subject to change without notice 

116 CS 
e-
,15 WE 
e-
114 All 
>, 
113 A10 
>-
112 Ag 
L_ 

.100(2.54) 
TYP 

Dimensions in inches 
(millimeters) 



4096-BIT BIPOLAR ECl RANDOM ACCESS MEMORY 

The Fujitsu MBM 100470A is fully decoded 4096-bit ECl read/write random 
access memory designed for high-speed scratch pad, control and buffer storage 
applications. This device is organized as 4096 words by one bit, and it features 
on-chip voltage/temperature compensation for improved noise margin. 

The MBM 100470A offers extremely small cell and chip size, realized through 
the use of Fujitsu's patented DOPOS (Doped Polysilicon), as well as lOP-II 
(Isolation by Oxide and Polysilicon) processing. 

Operation for the MBM 100470A is specified over a temperature range of from 
0° to 85°C (TA for DIP, Tc for Flat Package and lCC).lt also features 18-pin 
Ceramic DIP, Flat Package, or lCC. It is fully compatible with industry
standard lOOK-series ECl families. 

• 4096 words x 1 bit organization 

• On-chip voltage/temperature compensation for improved noise margin. 

• Fully compatible with industry-standard lOOK-series ECl families 

• Address access time: 10 nsec.max. (MBM 100470A-l0) 

15 nseC.max_ (MBM 100470A-15) 

• Chip select access time: 6 nsec.max. (MBM 100470A-l0) 

8 nsec. max. (MBM 100470A-15) 

• Open emitter output for ease of memory expansion 

• low power dissipation of 0.19mW/bit 

• DOPOS and lOP-II processing 

• Pin compatilJle with the F 1 00470 

ABSOLUTE MAXIMUM RATINGS (See NOTE) 

Rating Symbol Value 

VEE Pin Potential to Ground Pin VEE +0.5 to -7.0 

Input Voltage V'N +0.5 to VEE 

Output Current (DC, Output High) lOUT -30 

TA for DIP -55 to +125 

Temperature Under Bias Tc for Flat 
Package -55 to +125 
and lCC 

Storage Temperature TSTG -65 to +150 

Unit 

V 

V 

mA 

°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. 

MBM l00470A.10 
MBM l00470A.15 

July 1984 
Edition 2.0 

CERAMIC PACKAGE 
DIP-18C-C01 

CERAMIC PACKAGE 
FPT-18C-C01 

LCC-laC-FOl : See Page 10 

PIN ASSIGNMENT 

DOUT vee· 
Ao DIN 
Al CS 
A2 WE 
A J All 
A4 AIO 
As A9 
A6 Aa 

VEE 0..:. _____ -:-'-. A7 

*V cc grounded 

LCC PAD CONFIGURATION: See Pagel 0 

Small geometry bipolar integrated circuits are 
occasionally suscePtible to damage from static 
voltages or electric fields. It is therefore advised 
that normal precautions be taken to avoid 
application of any voltage higher than 
imum rated voltages to this device. 
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Fig. 1 - MBM 100470A BLOCK DIAGRAM 

WORD 
DRIVER 

X·ADDRESS 
DECODER 

TRUTH TABLE 

INPUT 

CS WE 

H X 

L L 

L L 

L H 

64 x 64 
CELL 

ARRAY 

SENSE AMPS 
AND 

WRITE 
DRIVERS 

Y·ADDRESS 
DECODER 

D,N 

X 

H 

L 

X 

FUNCTIONAL DESCRIPTION 

OUTPUT 

L 

L 

L 

DOUT 

The Fujitsu MBM 100470A is fully decoded 4096·bit 
read/write random access memory organized as 4096 words 
by one bit. Memory cell selection is achieved by means of a 
12·bit address designated Ao through Al1 . The active low 
Chip Select (CS) input is proveded for memory expansion. 
The read and write operations are controlled by the state of 
the active low Write Enable (WE) input. With WE and CS 

1-48 

MODE 

DISABLED 

WRITE "'H"' 

WRllE "'L" 

READ 

DOUT 

H ~ High Voltage Level 

L = Low Voltage Level 

X = Don't care 

held low, the data at D'N is written into the addressed 
location. To read, WI: is held high, while CS is held low. Data 
at the addressed location is then transferred to DOUT and 
read out non-inverted. Open emitter outputs are provided to 
allow for maximum flexibility in output wired-OR connec
tion. 



GUARANTEED OPERATING CONDITIONS 
(Referenced to Vee! 

Parameter Symbol Min Typ Max Unit 

Supply Voltage VEE -5.7 -4.5 -4.2 V 

DC CHARACTERISTICS 

1111111111111111111111111111111111111111111111111111 

MBM l00470A.l0 FUJITSU 
MBM l00470A.15 1111111111111111111111111111111111111111111111111111 

Ambient Temperature for DIP, Case 
Temperature for Flat Package and LCC 

O°C to 85°C 

(Vee = OV, VEE = -4.5V, Output Load = 50n. and 30pF to -2.0V, TA = oOe to 85°e for DIP, airflow;;o;2.5m/s, 
Te=Ooe to 85°e for Flat Package and Lee, unless otherwise noted) 

Parameter Symbol Min Typ Max Unit 

Output High Voltage 
V OH -1025 -880 mV 

(V'N = V'H max or V'L min) 

Output Low Vol tage 
VOL 

(V'N = V'H max or V'L min) 
-1810 -1620 mV 

Output High Voltage 
V OHC 

(V'N = V'H min or V'L max) 
-1035 mV 

Output Low Vol tage 
VOLC -1610 mV 

(V'N = V'H min or V'L max) 

Input High Voltage 
V'H -1165 -880 mV 

(Guaranteed Input Voltage High for All Inputs) 

I nput Low Vol tage 
V'L (Guaranteed Input Voltage Low for All Inputs) 

-1810 -1475 mV 

Input High Current (V'N = V'H max) I'H 220 /lA 

Input Low Current (V'N = V'L min) I'L -50 /lA 

CS Input Low Current (V'N = V'L min) I'L 0.5 170 /lA 

Power Supply Current 
lEE -200 

(All Inputs and Output Open) 
mA 

CAPACITANCE 

Parameter Symbol Min Typ Max Unit 

Input Pin Capacitance C'N 4 pF 

Output Pin Capacitance COUT 6 pF 
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AC CHARACTERISTICS 
(Vee = OV, VeE = -4.5V ± 5%, Output Load = 50n to -2.0V and 30pF to GND, TA = O°C to 85°C for DIP, Airflow ~2.5ni/s 
Te = OOC to 85°C for Flat Package and LCC, unless otherwise noted.) 

GND 

VCC 

READ CYCLE 

Parameter 

Address Access Time 

Chip Select Access Time 

Chip Select Recovery Time 

es 

DOUT 

1-50 

Fig. 2 - AC TEST CONDITIONS 

Symbol 

tAA 

tAc 

tRC 

tr = tf == 2.5n5 typ 

Output Load: R L = 50n 
CL = 30pF 
(including jig and stray capacitance) 

NOTE: All timing measurements referenced to 50% input.levels. 

MBM 100470A-10 MBM 100470A-15 
Unit 

Min Typ Max Min Typ Max 

10 15 ns 

6 8 ns 

6 8 ns 

READ CYCLE TIMING DIAGRAMS 

ADDRESSES ~.5~O_% _______ _ 

ooo,~ _____ ~-_-____ t_AA_·~_50% .... 



WRITE CYCLE 

Parameter 

Write Pulse Width 

Write Disable Time 

Write Recovery Time 

Add ress Set Up Ti me 

Chip Select Set Up Time 

Data Set Up Time 

Address Hold Time 

Chip Select Hold Time 

Data Hold Time 

\ 

ADDRESSES 

-------

RISE TIME and FALL TIME 

Parameter 

Output Rise Time 

Output Fall Time 

\. 

1111111111111111111111111111111111111111111111111 

MBM l00470A-l0 FUJITSU 
MBM l00470A-15 1111111111111111111111111111111111111111111111111 

MBM 100470A·l0 MBM 100470A·15 
Symbol Unit 

Min Typ Max Min Typ Max 

tww 12 15 ns 

tws 6 B ns 

tWR 12 12 ns 

tSA 1 1 ns 

tsc 1 1 ns 

tso 1 1 ns 

tHA 2 2 ns 

tHc 2 2 ns 

tHO 2 2 ns' 

WRITE CYCLE TIMING DIAGRAM 

/ 

V \V 
I\. 1\ 

J.so I-- - .2G 
1\ f---'HA-

-'SA 'ww 'HC----- 50%\ V50% 'sc 
! 

- tws~ I---'WR-

Symbol Min Typ Max Unit 

t, 1.5 ns 

t, 1.5 ns 
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TYPICAL CHARACTERISTICS CURVES 
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Fig.8 - ADDRESS ACCESS TIME 
vs SUPPLY VOLTAGE 
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Fig. 9 - ADDRESS ACCESS TIME 
vs AMBIENT TEMPERATURE 
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PACKAGE DIMENSIONS 

l8-LEAD CERAMIC (CERDIP) DUAL IN-LINE PACKAGE 
(CASE No_ : DIP-18C-C01) 

.090(2.29) 
.110(2.79) 

1-54 

.056t1.42)MAX 

~--~---~.8=0~0(~20~.3~2)~RE=F----~r-~ 

.020(0.51 ) 

.050(1.27) 

.013(0.33) 

.023(0.58) 

.200(5.08)MAX 

.120(3.05) 

.150(3.81) 

Dimensions in 
inches (millimeters) 



PACKAGE DIMENSIONS 
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MBM l00470A-l0 FUJITSU 
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18-LEAD CERAMIC (CERDIP) FLAT PACKAGE 
(CASE No. : FPT-18C-C01) 

435(1105) 
.450(11.43) - r-.025(0.64)MAX 

1 
.364(9.25) 

'r-r-n-T.."...."....-rr-1-r-T1r-TT"' - r'" 
PIN #1 IDENT / 

.050(1.27)TYP- I ----11 .. 016 (0.40) 
I-- .018(0.46) 

.395110.03) 

.405(10.29) 

T 
.030(0.76) 
.0450.15) 

.250J351 

.300(7.62)' 

~ 

.900(22.86)MIN 

j ' .250(6.35) 

_ .300(r2) 

.004(0.10) 

.006(0.15) 
f------.090(2.29)MAX 

Dimensions in 
inches (millimeters) 
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PACKAGE DIMENSIONS 

LCC-18C-F01 

PAD ASSIGNMENT 

Al 31 116 CS 
-, 1--

A2 ~~ ~1: WE 
A3 ~~ TOP VIEW ~1_4 A11 

A4 61 113 AIO 
-1 1--

AS ~~ Ll_2 Ag 

i8T 9Tlii~ 1-1~ 

1a-PAD CERAMIC (FRIT SEAL) LEADLESS CHIP CARRIER 
(CASE NO.: LCC-18C-F01) 

1-56 

'PIN NO.1 INOEX 

/ 

fl 
.340(8.641 
.360(9.151 

R.012(0.30)TYP 
(4 PLCSI 

R.008(0.20ITYP 
(18 PLCS) 

.100(2.54) 
TYP 

v-~~~~~,-~-+ 

c025(O.64) r 
TYP 

O .050(1.27) 
TYP 

.100(2.54IMAX \------,---1 
.275(6.991 
.295(7.491 

.195(4.95)TYP 

'" Shape of Pin 1 index: Subject to change without notice 
Dimensions in inches 
(millimeters) 
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MBM10A474-3 
DATA SHEET 

OJ 
FUJITSU 

4096-BIT BIPOLAR ECL RANDOM ACCESS MEMORY 

DESCRIPTION 

The Fujitsu MBM10A474 is fully decoded 4096-bit ECL readlwrite random access 
memory designed for high-speed scratch pad, control and buffer storage applications. 
The device is organized as 1024 words by 4 bits, and ilfeatures on-<:hip IIOltage 
compensation for improved noise margin. 

The MBM10A474 offers extremely small cell size, realized through theuse of Fujitsu's 
patented DOPOS (Doped Polysilicon), as well as ESPER (Emitter-base Self aligned 
structure with Polysilicon Electrodes and Resistors.) processing. 

Operation for the MBMI OM 74 is specified over a case temperature range of from O'c 

to 55°C (Te). It also features 24-pin DIP, Flat Package or LCC. It is fully compatible 
with Industry standard 1 OK-ECK families. 

• 1024 words by 4 bits organization 

• On-<:hip IIOltage compensation for improved noise margin 

• Fully competible with industory standrad 10K series ECL families 

• Address access time: 

• Chip select access time : 

• Power dissipation: 

3ns 

2ns 

1560mWmax 

• Open emitter output for ease of memory expansion 

• DOPOS and ESPER processing 

ABSOLUTE MAXIMUM RATINGS (See NOTE) 

Parameter Symbol 

VEE Pin Potential to Ground Pin VEE 

Input Voltage VIN 

Output Current (DC, Output High) lOUT 

Case Temperature under Bias Te 

Storage Temperature TSTG 

Value 

+0.5 to -6.0 

+0.5 to-2.0 

-30 

~5to+125 

-65 to +150 

Unit 

V 

V 

rnA 

°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. 

CERAMIC PACKAGE 
DIP-24C-C05 

CERAMIC PACKAGE 
FPT-24C-C02 

LCC-24C-F02 : See Page 8 

PIN ASSIGNMENT 

012 011 

013 a 
014 WE 

DOl A9 
D02 AS 
vee A7 
vee VEE 
D03 Ne 
DO' AS 

AO A5 
Al A4 

A2 A3 

NJ VEE AS 

!OA7 : 
012 A4 
013 Al 
014 AO 

D02 vee D04 
DOl vee D03 

V co grounded 

LCC Pad Configuration : See Page 8 

SmaH geometry bipolar IC I, occaslonaly susceptible to be 
damaged from stalic voItaQe or e/ec1:rfc fields. It Is therefore 
advised that normal precautions be taken 10 avoid application 01 
any voltage higher than maxiroom rated voltage to this device. 
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Fig.1 - MBM10A474 BLOCK DIAGRAM 

Ao Al A2 A3 

A4 

AS ir 
w 

As 
ocr: 
ow 
()~ . MEMORY CELL ARRAY . 

A7 
wcr: 
00 
I 

As X 

A9 

CS 

WE 

011 001 012 002 013 D03 014 004 

TRUTH TABLE 
INPUT 

OUTPUT 
CS WE DIN 

H X X L 

L L H L 

L L L L 

L H X DOUT 

FUNCTIONAL DESCRIPTION 
The Fujitsu MBM10A474 Is fully decoded read/write random 
access memory organized as 1024 words by 4 bits. Memory 
cell selection Is achieved by means of a 10-blt address 
designated Ao though Ag. The active low Chip Select (cs) 
Input Is provided for memory expansion. The read and write 
operations are controlled by the state of the active low Write 
Enable (WE) Input. With WE and cs held low, the data at DIN 
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MODE 

DISABLE 

WRITE "H" 

WRITE "L" 

READ 

H = High Voltage Level 

L = Low Voltage Level 

X = Don't care 

is written Into the addressed location. To read, WE Is held 
high, while cs Is held low. Data at the addressed location Is 
then transferred to DOUT and read out non-Inverted. Open 
emitter outputs are provided to allow for maximum flexibility in 
output wired-OR connection. 



MBM10A474-3 

GUARANTEED OPERATING CONDITIONS 
(Referenced to Vee) 

Parameter Symbol Min Typ Max Unit Case Temperature (TC) 

Supply Voltage VEE -5.46 -5.2 -4.94 V O·C to 55·C 

DC CHARACTERISTICS 
(Vcc = OV VEE = -S.2V, Output Load = son to -2.0V Tc = ooe to ssoe, unless otherwise noted.) , , 

Parameter Symbol Min Typ Max Unit TC .. 
Output High Voltage -1000 -840 O·C 

VOH -960 -810 mV 25·C 
(VIN = VIH max or VIL min) 

-900 -720 55·C 

Output Low Voltage 
-1870 -1665 O·C 

VOL -1850 -1650 mV 25·C 
(VIN = VIH max or VIL min) -1830 -1625 55·C 

Output High Voltage 
-1020 O·C 

VOHO -980 mV 25·C 
(VIN = VIH min or VIL max) -920 55·C 

Output Low Voltage 
-1645 O·C 

YOLO -1630 mV 25·C 
(VIN = VIH min or VIL max) 

-1605 55·C 

Input High Voltage 
-1145 -840 O·C 

VIH -1105 -810 mV 25·C 
(Guaranteed Input Voltage High for All Inputs) -1045 -720 55·C 

Input low Voltage -1870 -1490 O·C 
VIL -1850 -1475 mV 25·C (Guaranteed Input Voltage Low for All Inputs) 

-1830 -1450. 55·C 

Input High Current 
ItH 

(VIN = VIH max) 
220 IlA O·C to 55·C 

Input Low Current 
IlL -50 IlA O·C to 55·C 

(VIN = VIL min) 

CS Input Low Current IlL 0.5 
(VIN = VIL min) 

170 IlA O·C to 55·C 

Power Supply Current 
lEE 

(All Inputs and All Outputs Open) 
-330 mA O·C to 55·C 

CAPACITANCE 
Parameter Symbol Min Typ Max Unit 

Input Pin Capacitance CIN 4.0 pF 

Output Pin Capacitance COUT 5.0 pF 
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AC CHARACTERISTICS 
(Vcc = OV. VEE = -5.2V±5%. Output Load = son to -2.0V and 30pF to GND. Tc = O·C to 55·C. unless 
otherwise noted. 

Fig. 2 - AC TEST CONDITIONS 

GND 

VCC 

DOUT t--.--, 
R 

-2.0V 

Output Load: RL = son 
CL = 30pF 

(including jig and stray capacitance) 

READ CYCLE 

Parameter 

Address Access Time 

Chip Select Access Time 

Chip Select Recovery Time 

Symbol 

fAA 

tAC 

tRC 

-1.7V 

tr= tf= 1.5ns 

Note: All timing measurements referenced to 
50% input levels. 

Min Typ Max Unit 

3.0 ns 

2.0 ns 

2.0 ns 

Fig. 3 - READ CYCLE TIMING DIAGRAM 

______ ~50%-____________ __ 
'~'AA~/ 

DOUT 80:0% DOUT _________ 5O%Jj\~ __ _ 
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WRITE CYCLE 

Parameter Symbol Min Typ Max Unit 

Write Pulse Width tww 5.0 ns 

Write Disable Time tws 2.0 ns 

Write Recovery Time tWR 4.0 ns 

Address Set Up Time tSA 0.5 ns 

Chip Select Set Up Time tsc 0.0 ns 

Data Set Up Time tSD 0.0 ns .. 
Address Hold Time tHA 0.5 ns 

Chip Select Hold Time tHC 0.5 ns 

Data Hold Time tHO 0.5 ns 

Fig. 4 - WRITE CYCLE TIMING DIAGRAM 

CS 50% 

ADDRESS 

DIN 

- - - - - - - - - - - - - - - - - - ----+----... 
DOUT 50% 

READ CYCLE 

Parameter Symbol Min Typ Max Unit 

Output Rise Time tr 1.5 ns 

Output Fall Time t f 1.5 ns 
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PACKAGE DIMENSIONS 

1-62 

24-LEAD CERAMIC (CERDIP) DUAL IN-LINE PACKAGE 
(CASE No_: DIP-24C-C05) 

.100±.010 I 
12.54±0.25) • 

~--~--~~~~------+---~ 

©1988 FUJITSU LlMITED.D24020S-3C 

.018~:~~; 
(0.46~~:~~) 

Dimensions in 
inches (millimeters) 



24-LEAD CERAMIC AXIAL FLAT PACKAGE 
(CASE No_' FPT-24C-C02) 

.375~:g~~ 

PIN NO.1 INDEX 

"" r---u--'-L-LLJ..L.J..L..lL-~_----+-
===::::;:j 11.066(27.08) 

MIN 

.375~:g~~ 

~~~~~ (9.5y~;) 

.050±.005 I I:J -. I-- - f--- .075(1.91 )MAX 
(1.27±0.13)_1 1-_fc"'.0~1-=-7_..:+.;..OO~1 I 

.250(6.35)] (0.43±0.03) 

~ ___ R_E_F__ I 
' -1.066(27.08)MIN ---~--1. 

©1988 FUJITSU LIMITED F24003S-3C 

l 

-

MBM10A474-3 

.100(2.54)MAX 

I" 

I 

.005 ~:gg~ 

.(0. 13 ~g:g~) 

.038+.008 
(0.97±0.20) 

Dimension in inches 
and (millimeters) 
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PIN ASSIGNMENT 

004 vee 002 
003 vee 001 

NC VEE AS 
AS A7 A9 

014 
013 

012 

011 

ciS 
WE 

24-PAD CERAMIC (FRIT SEAL) LEADLESS CHIP CARRIER 
(CASE No.: LCC·24C·F021 

R.012(O.30ITVP 
(4 PLCSI 

R.008(O.20ITVP 
(24 PLCSI 

H+--l--,.040(1.02)TYP 

.060(1.52)TYP 

.105(2.67IMAX 

* Shape of PIN NO.1 INDEX: Subject to change without notice. 

© 1988 FUJITSU LIMITED C24007S-5C 

.310(7.87ITYP 

.100(2.541 
TYP 

~25±.005 
(0.64±0.13) 

.045(1.1 I 

TVP 

Dimensions in inches 
(millimeters) 
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Edition 1.0 

MBM101474A-3 
DATA SHEET 

cJ) 

FUJITSU 

4096-BIT BIPOLAR ECL RANDOM ACCESS MEMORY 

DESCRIPTION 

The Fujitsu MBM101474A is fully decoded 4096-bit ECl readlwrite random access 
memory designed for high-speed scratch pad. control and buffer storage applications. 
The device is organized as 1 024words by 4 bits, and itleabJres on-cllip voltagellempera
Me compensation for improved noise margin. 

The MBM101474A offers extremely small cell size, realized through theuse 01 Fujitsu's 
patented DOPOS (Doped Polysilicon), as well as ESPER (Emitter-base Sell aligned 
structure with Polysilicon Electrodes and Resistors.) processing. 

Operation for the MBM101474A Is specified 0_ a case temperabJre range of from (fC 

to 55°C <+C). It also leabJres 24-pin DIP, FlatPackage or lCC. It is fully compatible with 
Industry standard l00K-ECK lamilies. 

• 1024 words by 4 bits organization 

• On-chip voltageltemperarure compensation lor improved noise margin 

• Fully compatible with industory standrad lOOK series ECl families 

• Address access time; 3ns 

• Chip select access time ; 2ns 

• Power dissipation; 1560mW max 

• Open emitter output for ease 01 memory expansion 

• DOPOS and ESPER processing 

ABSOLUTE MAXIMUM RATINGS (See NOTE) 

Parameter Symbol Value Unit 

VEE Pin Potential to Ground Pin VEE ..0.5 to-6.0 V 

Input Voltage VIN +0.5to-2.0 V 

Output Current (DC, Output High) lOUT ~ mA 

Case Temperarure under Bias Tc -65 to +125 °c 

Storage TemperabJre TSTG -65 to +150 °0 

NOTE: Permanent device damage may occur II the aboveAb.olute Maximum Ratings 
are exceeded. Functionill operation should be restricted to the conditions lis 
detailed in the operational sections 01 this data sheet. Exposure to absolute 
maximum rating conditions lor extended periods may affect device reliability. 

CERAMIC PACKAGE 
DIP-24C-C05 

CERAMIC PACKAGE 
FPT-24C-C02 

lCC-24C-F02 ; See Page 8 

PIN ASSIGNMENT 

012 011 
013 ~ 
014 ~ 

001 loa 
D02 AS 
vee 10.7 

vee VEE 
003 NC 

D04 AS 
AC AS 

AI oW 
A2 AS 

!QMN- M: 
DI2 oW 
013 AI 
014 AC 

002 vee D04 
001 vee 003 

V DC grounded 

lCC Pad Configuration ; See Page 8 
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Fig.1 - MBM101474A BLOCK DIAGRAM 

Ao At A2 A3 

A4 

A5 ii: w 
A6 oa: 

OW 
0;'::: MEMORY CELL ARRAY , 

A7 wa: 
00 
I 

A8 X 

Ag 

CS 

WE 

Dlt DOt DI2 D02 DI3 D03 DI4 D04 

TRUTH TABLE 
INPUT 

OUTPUT 
CS WE DIN 

H X X L 

L L H L 

L L L L 

L H X DOUT 

FUNCTIONAL DESCRIPTION 
The Fujitsu MBMt01474A Is fully decoded read/write random 
access memory organized as 1024 words by 4 bits. Memory 
cell selection Is achieved by means of a to-bit address 
designated Ao though Ag. The active low Chip Select (cs) 
Input Is provided for memory expansion. The read and write 
operations are controlled b..r. the state of the active low Write 
Enable (WE) Input. With WE and cs held low, the data at DIN 
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MODE 

DISABLE 

WRITE "H· 

WRITE "L" 

READ 

H = High Voltage Level 

L = Low Voltage Level 

X = Don't care 

Is written Into the addressed location. To read, WE Is held 
high, while cs Is held low. Data at the addressed location Is 
then transferred to DOUT and read out non-Inverted. Open 
emitter outputs are provlded to allow for maximum flexibility In 
output wired-OR connection. 



MBM101474A·3 

GUARANTEED OPERATING CONDITIONS 
(Referenced to Vee) 

Parameter Symbol Min Typ Max Unit Case Temperature (TC) 

Supply Voltage VEE -5.46 -5.2 -4.94 V O·C to 55·C 

DC CHARACTERISTICS 
(VCC = OV, VEE = -5.2V, Output Load = 50n to -2.0V, Tc = o·e to 55·e, unless otherwise noted.) 

Parameter Symbol Min Typ Max Unit .. 
Output High Voltage 

VOH -1025 -880 mV (VIN = VIH max or VIL min) 

Output Low Voltage 
VOL -1810 -1620 mV (VIN = VIH max or VIL min) 

Output High Voltage 
VOHO -1035 mV (VIN = VIH min or VIL max) 

Output Low Voltage 
YOLO -1610 mV (VIN = VIH min or VIL max) 

Input High Voltage 
VIH -1165 -880 mV (Guaranteed Input Voltage High for All Inputs) 

Input low Voltage 
VIL -1810 -1475 mV (Guaranteed Input Voltage Low for All Inputs) 

Input High Current 
IIH 220 J.LA (VIN = VIH max) 

Input Low Current 
IlL -50 J.LA (VIN = VIL min) 

CS Input Low Current IlL 0.5 170 J.LA (VIN = VIL min) 

Power Supply Current lEE -330 mA 
(All Inputs and All Outputs Open) 

CAPACITANCE 
Parameter Symbol Min Typ Max Unit 

Input Pin Capacitance CIN 4.0 pF 

Output Pin Capacitance COUT 5.0 pF 
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AC CHARACTERISTICS 
(vee = OV. VEE = -S.2V±S%. Output Load = son to -2.0V and 30pF to GND. Te = O°C to SsoC. unless 
otherwise noted. 

Fig. 2 - AC TEST CONDITIONS 

GND 

VCC 

DOUT I-~~--. 

R 

-2.0V 

VEE 

Output Load: RL = 50n 
CL = 30pF 

(including jig and stray capacitance) 

READ CYCLE 

Parameter 

Address Access Time 

Chip Select Access Time 

Chip Select Recovery Time 

Symbol 

fAA 

tAC 

tRC 

-0.9V· •••• - - -:~-----,. 

-1.7V 

tr= tf= 1.5ns 

Note: All timing measurements referenced to 
50% input levels. 

Min Typ Max Unit 

3.0 ns 

2.0 ns 

2.0 ns 

Fig. 3 - READ CYCLE TIMING DIAGRAM 

t:~~/...---
DOUT 80:0% DOUT ________ ~'----
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WRITE CYCLE 

Parameter Symbol Min Typ Max Unit 

Write Pulse Width tww 5.0 ns 

Write Disable Time tws 2.0 ns 

Write Recovery Time tWR 4.0 ns 

Address Set Up Time tSA 0.5 ns 

Chip Select Set Up Time tsc 0.0 ns 

Data Set Up Time tSD 0.0 ns .. 
Address Hold Time tHA 0.5 ns 

Chip Select Hold Time tHC 0.5 ns 

Data Hold Time tHO 0.5 ns 

Fig. 4 - WRITE CYCLE TIMING DIAGRAM 

CS 50% 

ADDRESS 

DIN 

WE 

-------------------------~--~ 
DOUT 

READ CYCLE 

Parameler Symbol Min Typ Max Unit 

Output Rise Time tr 1.5 ns 

Output Fall Time t f 1.5 ns 
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PACKAGE DIMENSIONS 

24-LEAD CERAMIC (CERDIPI DUAL IN-LINE PACKAGE 
(CASE No_: DIP-24C-C051 

R.025(O.641 
FjEF 

-mnSj·230(5.84IMAX 

.134±.014 
(3.40±0.361 

'""'''' I L U ~ L"':::~ (2.54±0.251 . . 1.100(27.94IREF TYP +0.46 
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.052±.010 
(1.32±0.251 

©1988 FUJITSU LIMITED, D24020S-3C 

.018~:gg; 
(0.46~g:~~1 

(0.81_0.301 

.400(10.16ITYP 

I 

Dimensions in 
inches (millimeters) 
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24-LEAD CERAMIC AXIAL FLAT PACKAGE 
(CASE No.: FPT-24C-C02) 

.375~:g~~ .343 ~:g~ ri 
.10012.54IMAX 

19.53~g~~1 18.71~g:~;1 

l 1-

PIN NO.1 INDEX 

I 

"" 11.066 127.081 
MIN D 

.375~:~~~ 

19'51~:~~1 

.3431.017 
-.010 

18.71 +0.431 

t 25 

.050'.005 ~I- f-- .07511.91IMAX 
.005 ~gg~ 

11.27±0.131-
.017±.001 '10.13~g:g~1 

10.43'0.031 
.25016.351 - .038+.008 

REF (0.97±0.201 
-1.066(27.08IMIN 

Dimension in inches 
and (millimeters) 

©1988 FUJITSU LIMITED F24003S-3C 
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LCC-24C-F02 PIN ASSIGNMENT 

NO VEE AS 

014 
013 
012 
011 

OS 
WE 

All A7 Ma 

24-PAD CERAMIC (FRIT SEAL) LEADLESS CHIP CARRIER 
(CASE No.: LCC24C·F02) 

A.012(0.30)TYP 

(4 PLCS) 

A.008(0.20)TYP 

(24 PLCS) 

-H*--+-~.040(1.02)TYP 

.060(1.52)TYP 

.105(2.67)MAX 

• Shape of PIN NO.1 INDEX: Subject to change without notice. 

© 1988 FUJITSU LIMITED 024007S·6C 

.310(7.87)TYP 

.100(2.54) 
TYP 

~25±.005 
(0.64±0.13) 

I .. 045(1.1 
TYP 

Dimensions in inches 
(millimeters) 



4096·BIT BIPOLAR ECl RANDOM ACCESS MEMORY 

The Fujitsu MBM 10474A is fully decoded 4096·bit ECl read/write random 
access memory designed for high·speed scratch pad, control and buffer storage 
applications. This device is organized as 1024 words by 4 bits, and it features 
on-chip voltage compensation for improved noise margin. 

The MBM 10474A offers extremely small cell and chip size, realized through 
the use of Fujitsu's patented DOPOS lOoped Polysilicon), as well as U·Fox 
IU·groove isolation with thick field oxide) processing. As a result, very fast 
access .time with high yields and outstanding device reliability are achieved in 
volume production. 

Operation for the MBM 10474A is specified over a temperature range of from 
O· to 7S·C IT A for DIP, Tc for Flat Package and lCC). ltalso features 24·pin 
DIP, Flat Package, or lCC. It is fully compatible with industry-standard 10 K· 
series ECl families. 

• 1024 words x 4 bits organization 

• On-chip voltage compensation for improved noise margin 

• Fully compatible with industry-standard 10 K'series ECl families 

• Address access time: S ns max. IMBM 10474A·S) 
7 ns max. IMBM 10474A·7) 

• Chip select access time: 3 ns max.IMBM 10474A·S) 
S ns max.IMBM 10474A·7) 

• Open emitter output for ease of memory expansion 

• low power dissipation of 0.33 mW/bit typo IMBM 10474A·S) 
0.24 mW/bit typo IMBM 10474A·7) 

• DOPOS and U·Fox processing 

• Pin compatible with the F10474 

ABSOLUTE MAXIMUM RATINGS ISea NOTE) 

Rating Symbol Value 

VEE Pin Potential to Ground Pin VEE +O.S to -7.0 

Input Voltage V1N +0.5 to VEE 

Output Current IDC, Output High) lOUT -30 

TA for DIP -55 to +125 
Temperature under Bias Tc for Flat 

Package and lCC -55 to +125 

Storage Temperature TSTG -65 to +150 

Unit 

V 

V 

mA 

·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. 

MBM 10474A-5 
MBM 10474A-7 

June 1987 
Edition 1.0 

CERAMIC PACKAGE 
DIP·24C·C05 

CERAMIC PACKAGE 
FPT·24C·C02 

LCC·24C·F02: See Plge 10 

PIN ASSIGNMENT 

Vee grounded 
LCC PAD CONFIGURATION: See page 10 

Small geometry bipolar intlgfatld circuits .r. 
occ.lionaily IUsceptible to dlmage from Itltle 
vOltl,ft or e'ectrlc fillds. I, i. therefor. advited 
thlt norma' precautions be tlkln to aVOid 
_plication of .ny VOhl,1 highl' than ma.· 
imum r.ted '101'1," to thl' device. 
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FUJITSU MBM 10474A-5 

1IIIIIIIIIm~llm~ml~llllm~~11111 MBM 10474A-7 

Fig. 1 - MBM 10474A BLOCK DIAGRAM 

AO 

A4 
a: 

AS 
w 
> 
ii: 

A6 0 
~ 
w 

A7 0 
0 
() 

AS w 
0 
X 

A9 

CS 
WE 

DO, 

TRUTH TABLE 

INPUT 
OUTPUT 

CS WE DIN 

H X X L 

L L H L 

L L L L 

L H X DOUT 

FUNCTIONAL DESCRIPTION 
The Fujitsu MBM 10474A is fully decoded 4096·bit readl 
write random access memory organized as 1024 words by 4 
bits. Memory cell selection' is achieved by means of a 10·bit 
address designated Ao through As. The active low Chip Select 
(CS) input is provided for memory expansion. The read and 
write operations are controlled by the state of the active low 
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AI A2 

MEMORY CELL ARRAY 

MODE 

DISABLED 

WRITE "H" 

WRITE "L" 

READ 

A3 

H • High Voltage Level 

L - Low Voltage Level 

x • Don't care 

Write Enable (WE) input. With WE and CS held low, the data 
at DIN is written into the addressed location. To read, WE is 
held high, while CS is held low. Data at the addressed loca· 
tion is then transferred to DouT and read out non·inverted. 
Open emitter outputs are provided to allow for maximum 
flexibility in output wired·OR connection. 



GUARANTEED OPERATING CONDITIONS 
(Referanced to Vee) 

Parameter Symbol Min Typ Max 

Supply Voltage VEE -5.46 -5.2 -4.94 

DC CHARACTERISTICS 

R~~III~~~~mllllllmllm~mllflll 
MBM 10474A-5 FUJITSU 
MBM 10474A-7 1IIIIIIIIIIImllllllllllillmlllllllllllili 

Ambient Temperature for 
Unit DIP, Case Temperature for 

Flat Package and LCC 

V 0° C to 75°C 

(Vee = 0 v, VEE = -5.2 V, Output Load = 50 n to -2.0 V, TA • O°C to 75°C for DIP, Airflow ~ 2.5 mIs, Te = O°C to 75°C 
for Flat Package and Lee, unless otherwise noted.) 

Parameter Symbol Min Typ Max Unit TA 

Output High Voltage 
-1000 -840 O°C 

VOH -960 -810 mV 25°e 
(VIN = V IH max or VIL min) 

-900 -720 75°e 

Output Low Voltage 
-1870 -1665 O°C 

VOL -1850 -1650 mV 25°e 
(VIN = VIH max or VIL min) 

-1830 -1625 75°C 

Output High Voltage 
-1020 O°C 

VOHC -980 mV 25°C 
(VIN = V IH minOr VIL mo.) 

-920 7SOC 

Output Low Voltage 
-1645 O°C 

VOLC -1630 mV 25°C 
(VIN = VIH min or VIL max) 

-l60S 7SOC 

Input High Voltage 
-1145 -840 O°C 

(Guaranteed Input Voltage High for All Inputs) 
V IH -1105 -810 mV 2SOC 

-104S -720 75°e 

Input Low Voltage 
-1870 -1490 O°C 

V IL -18S0 -1475 mV 25°C 
(Guaranteed Input Voltage Low for All Inputs) 

-1830 -1450 75°C 

Input High Current (V IN = VIH mo.) IIH 220 p.A O°C to 7SOC 

Input Low Current (V IN = VIL min) IlL -SO p.A O°C to 75°C 

es Input Low Current (VIN = VIL min) IlL 0.5 170 p.A O°C to 75°C 

Power Supply Current IMBM 10474A·5 -300 
O°C to 75°C leE mA 

(All Inputs and Outputs Open) IMBM 10474A·7 -220 

CAPACITANCE 

Parameter Symbol Min Typ Max Unit 

Input Pin Capacitance CIN 4 5 pF 

Output Pin Capcitance COUT 5 6 pF 
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Im~mlllml!111111111111111111111111111111 
FUJITSU MBM 10474A-5 

n~llllllilmlllmlllil!llllllllmliill~ MBM 10474A-7 

AC CHARACTERISTICS 
(Vee = 0 v, VEE = -5.2 V ±5%, Output Load = 50 n to -2.0 V and 30 pF to GND, TA = O°C to ?5°C for DIP, Airflow ~ 
2.5 mIs, T e .. O°C to ?5°C for Flat Package and LCC, unless otherwise noted.) 

GND 

READ CYCLE 

Parameter 

Address Access Time 

Chip Select Access Time 

Chip Select Recovery Time 
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Fig. 2 - AC TEST CONDITIONS 

'c r 
-2.0 V -= 

Symbol 

tAA 

tAC 

tRC 

I, 

Oulput Load: RL ~ 50 n 
eL ~ 30 pF 

If 

(including jig and stray capacitance) 

NOTE: All timing measurements referenced to 50% input levels. 

MBM 10474A-5 MBM 10474A·7 

Min Typ Max Min Typ Max 

1.2 5 1.2 7 

0.5 3 0.5 5 

0.5 3 0.5 5 

READ CYCLE TIMING DIAGRAMS 

Unit 

ns 

ns 

ns 



WRITE CYCLE 

Parameter 

Write Pulse Width 

Write Disable Time 

Write Recovery Time 

Address Set Up Time 

Chip Select Set Up Time 

Data Set Up Time 

Address Hold Time 

Chip Select Hold Time 

Data Hold Time 

\ 

ADDRESSES 

--------

RISE TIME and FALL TIME 

Parameter 

Output Rise Time 

Output Fall Time 

\. 

MBM 10474A·5 
Symbol 

Min Typ Max 

tww B 

tws 0.3 3 

tWA 0.5 7 

tSA 1 

tsc 0 

tso 0 

tHA 1 

tHC 1 

tHO 1 

WRITE CYCLE TIMING DIAGRAM 

'II' 
II\. 

1!llllllllllllllllllllllllllllllllllllili!11111 
MBM 10474A-5 FUJITSU 
MBM 10474A-7 1IIImlllllllllllllllllllllllllll!IIII!III!II! 

MBM 10474A·7 
Unit 

Min Typ Max 

5 ns 

0.3 6.5 ns 

0.5 8 ns 

1 ns 

0 ns 

0 ns 

1 ns 

1 ns 

1 ns 

I 

'\.{ 
II\. 

l::;,so do 
If 

\. 
___ ':=-'SA -tww 

II---'HA-
'HC-

lj 'sc 50% 

f---'WA 
'ws 

Symbol Min Typ Max Unit 

t, 1.5 ns 

tl 1.5 ns 
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CHARACTERISTICS CURVES 
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Fig. 3 - OUTPUT HIGH VOLTAGE 
VI AMBIENT TEMPERATURE 
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Fig. 5 - SUPPLY CURRENT 
VI AMBIENT TEMPERATURE 
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Fig. 4 - OUTPUT LOW VOLTAGE 
VI AMBIENT TEMPERATURE 
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Fig. 6 - SUPPL Y CURRENT 
vs SUPPLY VOLTAGE 
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Fig. 7 - ADDRESS ACCESS TIME 
vs AMBIENT TEMPERATURE 
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Fig. 9 - WRITE PULSE WIDTH 
vs AMBIENT TEMPERATURE 
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Fig. 8 - ADDRESS ACCESS TIME 
vs SUPPLY VOLTAGE 
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PACKAGE DIMENSIONS 

1-80 

.100'.010 

24·LEAD CERAMIC (CERDIP) DUAL IN·LINE PACKAGE 
(CASE No.: DIP·24C·C05) 

.060(1.52)MAX 

(2.54<0.25) I-----l----!:~====----_+-~ 

C> FUJITSU LIMITED 1986 024020S·3C 

Dimensions in 
inches (millimeters) 



PACKAGE DIMENSIONS 

.375~:~~~ 

PIN NO.1 INDEX 

24·LEAD CERAMIC AXIAL FLAT PACKAGE 
(CASE No.: FPT·24C·C02) 

TYP f-- 1- f--.07511.911MAX 
.05011.271 I j 
~~~f------~~~~:;:;' I :.25016.351 

REF 
1--------1.066127.08IMIN 

© FUJITSU LlMITEO 1986 F24003S·1C 

-

11111111111!11111111!1!11111111111111111!1111!11 

MBM 10474A-5 FUJITSU 
MBM 10474A-7 1IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIillll!l! 

.005 ::gg~ 

10.13 :g:g~ 1 

.038,.008 
(0.97'0.201 

Dimension in inches 
and (millimeters) 
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1lllllllllllllllillllllllllllllllllllllllllil! MBM 10474A-7 

PACKAGE DIMENSIONS 

LCC·24C·F02 

PAD CONFIGURATION 

Vee 
00.0031 Vee 002°0, 

?.i .. ~.) 1 :~ .• '.J~~2.: 

TOP VIEW 

:21 OJ. 

[20 013 

"901, 

1801 1 

17CS 
:'6 WE 

24-PAD CERAMIC (FRIT SEALI LEADLESS CHIP CARRIER 
(CASE No.: LCC-24C·F021 

1-82 

R.OI210.30)TYP 
14 PLCS) 

• Shape ot PIN NO.1 INDEX; Subject to change without notice. 

~ FUJITSU LIMITED 1986 C24007S·5C 

.310(7.87)TVP 

.10012.54) 
TYP 

Dimensions in inches 
(millimeters) 
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ECl 4096-BIT 
BIPOLAR RANDOM 
ACCESS MEMORY 

MBM 100474A-5 
MBM 100474A-7 

4096·BIT BIPOLAR ECl RANDOM ACCESS MEMORY 

The Fujitsu MBM 100474A is fully decoded 4096·bit ECl read/write random 
access memory designed for high·speed scratch pad, control and buffer storage 
applications. This device is organized as 1024 words by 4 bits, and it features 
on-chip voltage temperature compensation for improved noise margin. 

The MBM 100474A offers extremely small cell and chip size, realized through 
the use of Fujitsu's patented DOPOS (Doped Polysiliconl. as well as U-Fox 
(U-groove isolation with thick field oxide) processing. As a result, very fast 
access time with high yields and outstanding device reliability are achieved in 

volume production. 

Operation for the MBM 100474A is specified over a temperature range of 
from 0° to 85°C (T A for DIP, T c for Flat Package and lCC). It also features 
24-pin DIP, Flat package, or lCC. It is fully compatible with industry-standard 

100 K-series ECl families. 

• 1024 words x 4 bits organization 

• On-chip voltage temperature compensation for improved noise margin 

• Fully compatible with industry-standard 100 K-series ECl families 

• Address access time: 5 ns max. (MBM 100474A-5) 
7 ns max. (MBM 100474A-7) 

• Chip select access time: 3 ns max. (MBM 100474A-5) 
5 ns max. (MBM 100474A-7) 

• Open emitter output for ease of memory expansion 

• low power dissipation of 0.28 mW/bit typo (MBM 100474A-5) 
0.20 mW/bit typo (MBM 100474A-7) 

• DOPOS and U-Fox processing 

• Pin compatible with the F 100474 

ABSOLUTE MAXIMUM RATINGS (See NOTE) 

Rating Symbol Value 

V EE Pin Potential to Ground Pin VEE +0.5 to -7.0 

Input Voltage V1N +0.5 to VEE 

Output Current (DC, Output High) lOUT -30 

TA for DIP -55 to +125 

Temperature under Bias Tc for Flat 
Package and lCC -55 to +125 

Storage Temperature TSTG -65 to +150 

Unit 

V 

V 

mA 

°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. 

June 1987 
Edition 1.0 

CERAMIC PACKAGE 
DIP-24C·C05 

CERAMIC PACKAGE 
FPT-24C·C02 

LCC-24C-F02: See page 10 

PIN ASSIGNMENT 

Vee grou nded 

LCC PAD CONFIGURATION: See page 10 

Small geometry bipolar integrated circuits are 
occasionally susceptible to damage from static 
voltages or electric fields. I t is therefore advised 
that normal precautions be taken to avoid 
application of any voltage higher than max
imum rated voltages to this device. 
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MBM l00474A-5 
MBM l00474A-7 

Fig. 1 - MBM 100474A BLOCK DIAGRAM 

A4 

AS 

A6 

A7 

AS 

A9 

a: 
w 
> 
a: 
o 
a: 
w 
o 
o 
u 
w 
o 
X 

TRUTH TABLE 

INPUT 

CS WE 

H X 

L L 

L L 

L H 

DIN 

X 

H 

L 

X 

FUNCTIONAL DESCRIPTION 

AO 

DO, 

OUTPUT 

L 

L 

L 

DOUT 

The Fujitsu MBM 100474A is fully decoded 4096·bit read/ 
write random access memory organized as 1024 words by 4 
bits. Memory cell selection is achieved by means of a 10-bit 
address designed Ao through Ag. The active low Chip Select 
(CS) input is provided for memory expansion. The read and 
write operations are controlled by the state of the active low 

1-84 

Al A2 

MODE 

DISABLED 

WRITE "H" 

WRITE "L" 

READ 

A3 

H = High Voltage Level 

L = Low Voltage Level 

X = Don't care 

Write Enable (WE) input. With WE and CS held low. the data 
at DIN is written into the addressed location. To read, WE is 
held high, while CS is held low. Data at the addressed loca
tion is then transferred to DouT and read out non-inverted. 
Open emitter outputs are provided to allow for maximum 
flexibility in output wired-OR connection. 



GUARANTEED OPERATING CONDITIONS 
(Referenced to Vee) 

Parameter Symbol Min Typ Max Unit 

Supply Voltage VEE -5.7 -4.5 -4.2 V 

DC CHARACTERISTICS 

1111111111111111111111111111111111111111111111111111 

MBM 100474A-5 FUJITSU 
MBM l00474A-7 1111111111111111111111111111111111111111111111111111 

Ambient Temperature for DIP, 
Case Temperature for Flat 
Package and LCC. 

O°Cto 85°C 

(Vee = 0 v, VEE = -4.5 V, Output Load = 50S2 to -2.0 V, T A = O°C to 85°e for DIP, Airflow ~ 2.5 mis, T e = oOe to 85°e 
for Flat Package and Lee, unless otherwise noted.) 

Parameter Symbol Min Typ Max Unit 

Output High Voltage 
V OH -1025 -880 mV 

(V 1N = V1H max or V1L min) 

Output Low Voltage 
VOL -1810 -1620 mV 

(V fN = V 1H max or V 1L min) 

Output High Voltage 
VOHC -1035 mV 

(V 1N min or V 1L max) 

Output Low Voltage 
VOLC -1610 mV 

(V 1N = V 1H min or V 1L max) 

Input High Voltage 
V IH -1165 -880 mV (Guaranteed Input Voltage High for All Inputs) 

Input Low Voltage 
V IL -1810 -1475 mV (Guaranteed Input Voltage for All Inputs) 

Input High Current (V IN = VIH max) IIH 220 /lA 

Input Low Current (V IN = V IL min) IlL -50 /lA 

CS Input Low Current (V IN = V IL mini IlL 0.5 170 /lA 

Power Supply Current I MBM 100474A-5 -300 

(All inputs and Outputs Open) I MBM 100474A-7 
lEE mA 

-220 

CAPACITANCE 

Parameter Symbol Min Typ Max Unit 

I nput Pin Capacitance CIN 4 5 pF 

Output Pin Capacitance COUT 5 6 pF 

1-85 
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FUJITSU MBM l00474A-5 

1111111111111111111111111111111111111111111111111111 MBM l00474A-7 

AC CHARACTERISTICS 
(Vee = 0 v, VEE = -4.5 V ±5%, Output Load = 50 n to -2.0 V and 30 pF to GND, T A = O°C to 85°C for DIP, Airflow ~ 
2.5 mIs, T e = o°c to 85°C for Flat Package and LCC, unless otherwise noted.) 

GND 

READ CYCLE 

Parameter 

Address Access Time 

Chip Select Access Time 

Chip Select Recovery Time 

1-86 

Fig. 2 - AC TEST CONDITIONS 

e, r 
-2.0 v -=-

Symbol 

tAA 

tAc 

tRc 

tr = tf '" 2.5 os typ 

Output Load: R L : 50 n 
CL : 30 pF 

tf 

(including jig and stray capacitance) 

NOTE: All timing measurements referenced to 50% input levels. 

MBM 100474A·5 MBM 100474A·7 

Min Typ Max Min Typ Max 

1.2 5 1.2 7 

0.5 3 0.5 5 

0.5 3 0.5 5 

READ CYCLE TIMING DIAGRAMS 

Unit 

ns 

ns 

ns 



WRITE CYCLE 

Parameter 

Write Pulse Width 

Write Disable Time 

Write Recovery Time 

Address Set Up Time 

Chip Select Set Up Time 

Data Set Up Time 

Address Hold Time 

Chip Select Hold Time 

Data Hold Time 

CS \ 

ADDRESSES 

WE 

--------
DOUT 

RISE TIME and FALL TIME 

Parameter 

Output Rise Time 

Output Fall Ti me 

MBM 100474A-5 
Symbol 

1111111111111111111111111111111111111111111111111111 

MBM l00474A-5 FUJITSU 
MBM l00474A-7 1111111111111111111111111111111111111111111111111111 

MBM 100474A-7 
Unit 

Min Typ Max Min Typ Max 

tww 8 5 ns 

tws 0.3 3 0.3 6.5 ns 

tWR 0.5 7 0.5 8 ns 

tSA 1 1 ns 

tsc 0 0 ns 

tso 0 0 ns 

tHA 1 1 ns 

tHe 1 1 ns 

tHO 1 1 ns 

WRITE CYCLE TIMING DIAGRAM 

/ 

\/ )( )'\. 

ttso do 

/ 
\ -tHA-

-tSA tww tHC-
-----

d tsc 50% 

i----tWR 
tws 

Symbol Min Typ Max Unit 

t, 1.5 ns 

tf 1.5 ns 
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Fig. 3 - OUTPUT HIGH VOLTAGE 
vs AMBIENT TEMPERATURE 
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Fig. 5 - SUPPLY CURRENT 
vs AMBIENT TEMPERATURE 
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Fig. 4 - OUTPUT LOW VOLTAGE 
vs AMBIENT TEMPERATURE 
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Fig. 6 - SUPPL Y CURRENT 
vs SUPPLY VOLTAGE 
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Fig. 9 - WRITE PULSE WIDTH 
vs AMBIENT TEMPERATURE 
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Fig. 8 - ADDRESS ACCESS TIME 
vs SUPPLY VOLTAGE 
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PACKAGE DIMENSIONS 
(Suffix: -ezl 

24-LEAD CERAMIC (CERDIP) DUAL IN-LINE PACKAGE 
(CASE No.: DIP-24C-C05) 

1-90 

I r-.060i1.52IMAX 

.100'.010 
12.54,0.251 

© FUJITSU LIMITED 1986 D24020S-3C 

I .018+.005 
L-=-. -.003 

{O.46~~:ri~l 
Dimensions in 
inches (millimeters) 



PACKAGE DIMENSIONS 
(Suffix: -ZF) 

.05011.27) 

TYP 

.25016.35) 
REF 

24-LEAD CERAMIC AXIAL FLAT PACKAGE 
(CASE No.: FPT-24C-C02) 

~ n - f--- .075(1.911MAX ---J I .01 h.OO~ 
(0.43±0.03) 

i-------1.066127.08)MIN ---

© FUJITSU LIMITED 1986 F240Q3S-1C 

-

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII~IIIII 
MBM 100474A-5 FUJITSU 
MBM 100474A-7 II!IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 

.005 =:gg~ 

10.13 ~g:g~) 

.038+.008 
10.97±0.20) 

Dimension in inches 
and (millimeters) 
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MBM l00474A-5 
MBM l00474A-7 

PACKAGE DIMENSIONS 
(Suffix: -TV) 

LCC-24C-F02 

PAD CONFIGURATION 

Vee 
D040~) vee 0°2 00, 

i 3 i 2:' L~~2~j22: 

TOP VIEW 

:2,014 

:;'0013 

~~.9 012 

~!.B 01, 
'17 CS 

~!~ we 

24-PAD CERAMIC (FRIT SEAL) LEADLESS CHIP CARRIER 
(CASE No_: LCC-24C-F02) 

1-92 

R.012(O.30)TYP 
(4 PLCS) 

.105(2.67)MAX 

* Shape of PIN NO.1 INDEX: Subject to change without notice. 

© FUJITSU LIMITED 1986 C24007S'5C 

.310(7.87)TYP 

.100(2.54) 
TYP 

.045(1.14) 
TYP 

Dimensions in inches 
(millimeters) 
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ECl 4096-BIT 
BIPOLAR RANDOM 
ACCESS MEMORY 

MBM 10474A-l0 
MBM 10474A-15 

4096-BIT BIPOLAR ECl RANDOM ACCESS MEMORY 

The Fujitsu MBM 10474A is fully decoded 4096-bit ECL read/write random 
access memory designed for high-speed scratch pad, control and buffer storage 
applications. This device is organized as 1024 words by 4 bits, and it features 
on-chip voltage compensation for improved noise margin. 

The MBM 10474A offers extremely small cell and chip size, realized through 
the use of Fujitsu's patented DOPOS (Doped Polysilicon). as well as IOP-ll (Isola
tion by Oxide and Polysilicon) processing. As a result, very fast access time 
with high yields and outstanding device reliability are achieved in volume 
production. 

Operation for the MBM 10474A is specified over a temperature range of from 
0° to 75°C (T A for DIP, Tc for Flat Package and LCC). It also features 24-pin 
DIP, Flat Package, or LCC. It is fully compatible with industry-standard 10 K
series ECL families. 

• 1024 words x 4 bits organization 

• On-chip voltage compensation for improved noise margin 

• Fully compatible with industry-standard 10K-series ECL families 

• Address access time: 10 ns max. (MBM 10474A-l0) 

15 ns max. (MBM 10474A-15) 

• Chip select access time: 6 ns max. (MBM 10474A-l0) 

8 ns max. (MBM 10474A-15) 

• Open emitter output for ease of memory expansion 

• Low power dissipation of 0.26 mW/bit typo (MBM 10474A-l0) 

0.20 mW/bit typo (MBM 10474A-15) 

• DOPOS and lOP-II processing 

• Pin compatible with the Fl0474 

ABSOLUTE MAXIMUM RATINGS (See NOTE) 

Rating Symbol Value 

V EE Pin Potential to Ground Pin VEE +0.5 to -7.0 

Input Voltage V 1N +0.5 to VEE 

Output Current (DC, Output High) lOUT -30 

T A for DIP -55 to +125 

Temperature under Bias T c for Flat 
Package and LCC -55 to +125 

Storage Temperature TSTG -65 to +150 

Unit 

V 

V 

mA 

°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. 

August 1985 
Edition 2.0 

CERAMIC PACKAGE 
DIP-24C-C05 

CERAMIC PACKAGE 
FPT-24C-C02 

LCC-24C-F02: See page 10 

PIN ASSIGNMENT 

Vee groundev 

LCC PAD CONFIGURATION: See page 10 

Small geornetry bipolar Integrated Circuits are 
occasIOnally susceptible to damage from static 
voltages or electriC fields It IS therefore advised 
that normal precautions be taken to avoid 
application of any voltage higher than max
imum rated voltages to thiS device. 
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Fig. 1 - MBM 10474A BLOCK DIAGRAM 

AO 

A4 
a: 
w 
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AS 
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a: 
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A7 Q 
0 
u 

AS w 
9 
X 

A9 

CS 

WE 

TRUTH TABLE 

INPUT 
OUTPUT 

CS WE D,N 

H X X L 

L L H L 

L L L L 

L H X DOUT 

FUNCTIONAL DESCRIPTION 
The Fujitsu MBM 10474A is fully decoded 4096-bit read/ 
write random access memory organized as 1024 words by 4 
bits. Memory cell selection is achieved by means of a 10·bit 
address designated Ao through Ag. The active low Chip Select 
(CS) input is provided for memory expansion. The read and 
write operations are controlled by the state of the active low 
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A1 A2 

MEMORY CELL ARRAY 

MODE 

DISABLED 

WRITE "H" 

WRITE "L" 

READ 

A3 

H = High Voltage Level 

L :::: Low Voltage Level 

X == Don't care 

Write Enable (WE) input. With WE and CS held low, the data 
at D'N is written into the addressed location. To read, WE is 
held high, while CS is held low. Data at the addressed loca
tion is then transferred to DouT and read out non·inverted. 
Open emitter outputs are provided to allow for maximum 
flexibility in output wired·OR connection. 



GUARANTEED OPERATING CONDITIONS 
(Referanced to Vee) 

Parameter Symbol Min Typ Max 

Supply Voltage VEE -5.46 -5.2 -4.94 

DC CHARACTERISTICS 

11I1111111111111111111111111111111111111111111111111 

MBM 10474A-l0 FUJITSU 
MBM 10474A-1S 1111111111111111111111111111111111111111111111111111 

Ambient Temperature for 
Unit DIP, Case Temperature for 

Flat Package and LCC 

V 0° C to 75°C 

(Vee = 0 v, VEE = -S.2 V, Output Load = SO n to -2.0 V, T A = OoC to 75°C for DIP, Airflow ~ 2.5 mis, Te = oOe to 7Soe 
for Flat Package and Lee, unless otherwise noted.) 

Parameter Symbol Min Typ Max Unit TA 

Output High Voltage 
-1000 -840 O°C 

VOH -960 -810 mV 25°C 
(V IN = V IH max or VIL m;n) 

-900 -720 75°C 

Output Low Voltage 
-1870 -1665 O°C 

VOL -1850 -1650 mV 25°C 
(VIN = V IH max or VIL m;n) 

-1830 -1625 75°C 

Output High Voltage 
-1020 O°C 

VOHC -980 mV 25°C 
(VIN = V IH m;n or VIL max) 

-920 75°C 

Output Low Voltage 
-1645 O°C 

VOLC -1630 mV 25°C 
(VIN = V IH m;n or VIL max) 

-1605 75°C 

-1145 -840 O°C 
Input High Voltage 

V IH -1105 -810 mV 25°C 
(Guaranteed Input Voltage High for All Inputs) 

-1045 -720 75°C 

Input Low Voltage 
-1870 -1490 O°C 

VIL -1850 -1475 mV 25°C 
(Guaranteed Input Voltage Low for All Inputs) 

-1830 -1450 75°C 

Input High Current (VIN = V IH max) IIH 220 IlA O°Cto 75°C 

Input Low Current (VIN = V IL m;n) IlL -50 IlA O°C to 75°C 

CS Input Low Current (VIN = V IL m;n) IlL 0.5 170 IlA O°C to 75°C 

Power Supply Current IMBM 10474A·l0 -230 
O°C to 75°C 

(All Inputs and Outputs Open) IMBM 10474A·15 
lEE mA 

-200 

CAPACITANCE 

Parameter Symbol Min Typ Max Unit 

Inl'ut Pin Capacitance CIN 4 5 pF 

Output Pin Capcitance COUT 6 8 pF 

1-95 
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AC CHARACTERISTICS 
(Vee. 0 v, VEE = -5.2 V ±5%, Output Load = 50 n to -2.0 V and 30 pF to GND, TA = oOe to 75°C for DIP, Airflow ~ 
2.5 mIs, Te = O°C to 75°C for Flat Package and LCC, unless otherwise noted,) 

GND 

READ CYCLE 

Parameter 

Address Access Time 

Chip Select Access Time 

Chip Select Recovery Time 

Fig. 2 - AC TEST CONDITIONS 

'c r 
-2.0 V -= 

Symbol 

tAA 

tAC 

t RC 

Output Load: R L = 50 n 
CL =30pF 
(including jig and stray capacitance) 

NOTE: All timing measurements referenced to 50% input levels. 

MBM 10474A·l0 MBM 10474A·15 

Min Typ Max Min Typ Max 

2 7 10 3 10 15 

1.5 3 6 2 4 8 

1.5 3 6 2 4 8 

READ CYCLE TIMING DIAGRAMS 

Unit 

ns 

ns 

ns 

~ l-,dc~ t:Je-:' ""'"'' =::Jt' 'AA± 
DOUT 50% DOUT ________ ~O% 

20% _ 

tr tf 
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WRITE CYCLE 

Parameter 

Write Pulse Width 

Write Disable Time 

Write Recovery Time 

Address Set Up Time 

Chip Select Set Up Time 

Data Set Up Time 

Address Hold Time 

Chip Select Hold Time 

Data Hold Time 

, 
ADDRESSES 

--------

RISE TIME and FALL TIME 

Parameter 

Output Rise Time 

Output Fall Time 

\. 

MBM 10474A·l0 
Symbol 

Min Typ Max 

tww 12 

tws 6 

tWA 10 

tSA 2 

tsc 1 

tso 1 

tHA 1 

tHC 1 

tHO 1 

WRITE CYCLE TIMING DIAGRAM 

'lit 
~\. 

1111111111111111111111111111111111111111111111111111 

MBM 10474A-l0 FUJITSU 
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MBM 10474A·15 
Unit 

Min Typ Max 

15 ns 

8 ns 

15 ns 

2 ns 

2 ns 

2 ns 

3 ns 

2 ns 

2 ns 

" I 

,~ 

II\. 

t,so :::JHO 
I 

\. 
___ ..!'=--'SA 'ww 

-'HAt;;" _ 

l:} 'sc 50% 

-'WA 
'ws 

Symbol Min Typ Max Unit 

t, 1 3.5 ns 

tf 1 3.5 ns 
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CHARACTERISTICS CURVES 
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Fig. 3 - OUTPUT HIGH VOLTAGE 
vs AMBIENT TEMPERATURE 
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Fig. 5 - SUPPLY CURRENT 
vs AMBIENT TEMPERATURE 
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Fig. 4 - OUTPUT LOW VOLTAGE 
vs AMBIENT TEMPERATURE 
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Fig. 6 - SUPPL Y CURRENT 
vs SUPPLY VOLTAGE 
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Fig. 8 - ADDRESS ACCESS TIME 
YS SUPPLY VOLTAGE 
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Fig, 1D-WRITE PULSE WIDTH 
YS SUPPLY VOLTAGE 
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PACKAGE DIMENSIONS 

24-LEAD CERAMIC (CERDIP) DUAL IN-LINE PACKAGE 
(CASE No.: DIP-24C-CO5) 

'""~:1::::::::::: J~:\::mb~ l uoo,~.'" }-l """~, 
1.220(30.991 . . 

-~g].230(5.84IMAX 
.~~ U L .12013.051 

.15013.811 

.09012.291 I L· .03210.8.!.i. L .02010.511 

.11012.791 L- __ TYP .05011.271 

. 1.100127.94IREF 
.04211.071 .01310.331 
.06211.581 .02310.581 

1-100 

Dimensions in 
inches (millimeters) 



PACKAGE DIMENSIONS 

PIN #1 !DENT 

24·LEAD CERAMIC AXIAL FLAT PACKAGE 
(CASE No.: FPT·24C·C02) 

.37019.40) .35018.89) 

.400110.16) .38019.65) 

~ ~.L.J.L.ll...J.L.J..L~-_-f-------r-

===:;j ~== .",1 •. ,,, 
~== .400110.16) 

~~-t 
.35018.89) 

.380t·65) 

~ - -.07511.91)MAX 
.01610.40) 
.01810.46) 

.05011.27)TYP-

.25016.35) 
REF 

1111111111111111111111111111111111111111111111111 

MBM 10474A-l0 FUJITSU 
MBM 10474A-15 1111111111111111111111111111111111111111111111111 

.00410.10) 

.00810.20) 

- .10012.54)MAX 

Dimensions in 
inches (milimeters) 
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PACKAGE DIMENSIONS 

LCC·24C·F02 

PAD CONFIGURATION 

Vee 
00,,0031 Vee 00200, 

L.~ .. L~ . .i ' i.~l~l~~j 

TOP VIEW 

!';oTi'iT"21';3'!i41;'sl 
NC As ,I A7 AaAg 

VEE 

l~.~ 01" 

~~ 013 
:19012 

t~:~ :' 
l~~ WE 

24-PAD CERAMIC (FRIT SEAL) LEADLESS CHIP CARRIER 
(CASE No.:' LCC·24C·F02) 

1-102 

jPIN NO.1 INDEX 

.395(10.031 
.410(10.41) 

l 
.395(10.031 
.410(10.411 

R .012(0.30ITVP 
(4 PLCSI 

R.008(0.20ITVP 
(24 PLCSI 

U.105(2.67IMAX 

·Shape of Pin 1 index: Subject to change without notice 

.310(7.87ITVP 

.085(2.161 
TYP 

.075(1.911 
TYP 

1.025(0.641 
TYP 

1 .. 045(1.141 
TYP 

Dimensions in inches 
(millimeters) 



4096-BIT BIPOLAR ECl RANDOM ACCESS MEMORY 

The Fujitsu MBM 100474A is fully decoded 4096-bit ECl read/write random 
access ",emory designed for high-speed scratch pad, control and buffer storage 
applications, This device is organized as 1024 words by 4 bits, and it features 
on-chip voltage temperature compensation for improved noise margin. 

The MBM 100474A offers extremely small cell and chip size, realized through 
the use of Fujitsu's patented DOPOS (Doped Polysiliconl, as well as lop·n 
(loslation by Oxide and Polysilicon) processing. 

Operation for the MBM 100474A is specified over a temperature range of 
from 0° to 85°C (T A for DIP, T c for Flat Package and lCC). It also features 
24'pin DIP, Flat package, or lCC. It is fully compatible wlth industry·standard 
100 K-series ECl families. 

• 1024 words x 4 bits organization 

• On·chip voltage temperature compensation for improved noise margin 

• Fully compatible with industrY-standard 100 K'series ECl families 

• Address access time: 10 ns max. (MBM 100474A-l0) 

15 ns max. (MBM 100474A·15) 

• Chip select access time: 6 ns max. (MBM 100474A-l0) 

8 ns max. (MBM 100474A-15) 

• Open emitter output for ease of memory expansion 

• low power dissipation of 0.22 mW/bit typo (MBM 100474A-l0) 

0.20 mW/bit typo (MBM 100474A·15) 

• DOPOS and IOP·1I processing 

• Pin compatible with the F 100474 

ABSOLUTE MAXIMUM RATINGS (See NOTE) 

Rating Symbol Value 

V EE Pin Potential to Ground Pin VEE -+(l.5 to -7.0 

Input Voltage V1N -+(l.5 to VEE 

Output Current (DC, Output High) lOUT -30 

TA for DIP -55 to +125 
Temperature under Bias Tc for Flat 

Package and lCC -55 to +125 

Storage Temperature TSTG -65 to +150 

Unit 

V 

V 

mA 

·C 

·C 

NOTE: Permanent device damage may occur i' ABSOLUTE MAXIMUM 
RATI NGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. 

MBM l00474A-l0 
MBM 100474A-15 

August 1985 
Edition 2.0 

CERAMIC PACKAGE 
DIP-24C-C05 

CERAMIC PACKAGE 
FPT-24C-C02 

LCC-24C·F02: See page 10 

PIN ASSIGNMENT 

v cc grounded 
LCC PAD CONFIGURATION: See page 10 

Small geometry bipolar Integrated circuits are 
occasionally susceptible to damage from static 
voltages or electric fields. I t is therefore advised 
that normal precautions be taken to avoid 
application of any voltage higher than max
imum rated yoltages to this device, 
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Fig. 1 - MBM 100474A BLOCK DIAGRAM 

AO 

A4 
a: 
w 

A5 > 
c: 

AS 0 
ii: 
w 

A7 0 
0 
u 

AS w 
0 
X 

A9 

CS 

WE 

TRUTH TABLE 

INPUT 
OUTPUT 

CS WE DIN 

H X X L 

L L H L 

L L L L 

L H X DOUT 

FUNCTIONAL DESCRIPTION 
The Fujitsu MBM 100474A is fully decoded 4096·bit read/ 
write random access memory organized as 1024 words by 4 
bits. Memory cell selection is achieved by means of a 1 ()'bit 
address designed Ao through As. The active low Chip Select 
(CS) input is provided for memory expansion. The read and 
write operations are controlled by the state of the active low 

1-104 

A1 A2 

MEMORY CELL ARRAY 

MODE 

DISABLED 

WRITE "H" 

WRITE "L" 

READ 

A3 

H = High Voltage Level 

L • Low Voltage Level 

x ,. Don't cara 

Write Enable (WE) input. With WE and CS held low, the data 
at DIN is written into the addressed location. To read, WE is 
held high, while CS is held low. Data at the addressed loea
tion is then transferred to DouT and read out non-inverted. 
Open emitter outputs are provided to allow for maximum 
flexibility in output wired-OR connection. 



GUARANTEED OPERATING CONDITIONS 
(Referenced to Vee) 

Parameter Symbol Min Typ Max Unit 

Supply Voltage Vee -5.7 -4.5 -4.2 V 

DC CHARACTERISTICS 

Illmllllllllllmllllllllllllllllllmlllllllli 
MBM l00474A-10 FUJITSU 
MBM lOO474A-15 111~llllllllllllllllllllllllllllllllllllllllllli 

Ambient Temperature for DIP, 
Case Temperature for Flat 
Package and LCC. 

O°C to 85°C 

(Vee = 0 v, VEE = -4.5 V, Output Load = 50n to -2.0 V, TA = O°C to 85°C for DIP, Airflow ~ 2.5 mIs, TC .. O°C to 85°C 
for Flat Package and LCC, unless otherwise noted.) 

Parameter Symbol Min Typ Max Unit 

Output High Voltage 
VOH -1025 -880 mV 

(V1N = V 1H m8>< or V1L min) 

Output Low Voltage 
VOL -1810 -1620 mV (V 1N = V 1H max or V 1L min) 

Output High Voltage 
VOHC -1035 mV 

(V1N min or V1L max) 

Output Low Voltage 
VOLC -1610 mV 

(V1N = V1H min or V 1L mox) 

Input High Voltage 
V 1H -1165 -8BO mV (Guaranteed Input Voltage High for All Inputs) 

Input Low Voltage 
V 1L -1810 -1475 mV (Guaranteed Input Voltage for All Inputs) 

Input High Current (VIN = V 1H max) IIH 220 p.A 

Input Low Current (V1N = V 1L min) IlL -50 p.A 

CS Input Low Current (V IN = V 1L min) IlL 0.5 170 p.A 

Power Supply Current I MBM l00474A·l0 -230 

(All inputs and Outputs Open)1 MBM 100474A.15 lEE mA 
-200 

CAPACITANCE 

Parameter Symbol Min Typ Max Unit 

Input Pin Capacitance CIN 4 5 pF 

Output Pin Capacitance COUT 6 8 pF 

1-105 
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AC CHARACTERISTICS 
(Vee m 0 v, VEE = -4.S V ±S%, Output Load = SO n to -2.0 V and 30 pF to GND, T A = O°C to 8SoC for DIP, Airflow ~ 
2.S mIs, Tc = O°C to 8SoC for Flat Package and LCC, unless otherwise noted.) 

GND 

VCC 

READ CYCLE 

Parameter 

Address Access Time 

Chip Select Access Time 

Chip Select Recovery Time 

Fig. 2 - AC TEST CONDITIONS 

r 
-2.0 V ::;-

Symbol 

tAA 

t AC 

t RC 

tr = tf = 2.5 ns typ 

Output Load: RL = 50!1 
CL = 30 pF 
(including jig and stray capacitance) 

NOTE: All timing measurements referenced to 50% input levels. 

MBM 100474A·l0 MBM 100474A·15 

Min Typ Max Min Typ Max 

2 7 10 3 10 15 

1.5 3 6 2 4 8 

1.5 3 6 2 4 8 

READ CYCLE TIMING DIAGRAMS 

Unit 

ns 

ns 

ns 

"~'~lrt~~,~ '00"""'4-----"' '''=:-,--
'= dL :I~ '=--------~ 

tr tf 
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WRITE CYCLE 

Parameter 

Write Pulse Width 

Write Disable Time 

Write Recovery Time 

Address Set Up Time 

Chip Select Set Up Time 

Data Set Up Ti me 

Address Hold Time 

Chip Select Hold Time 

Data Hold Time 

\ 

ADDRESSES 

--------

RISE TIME and FAll TIME 

Parameter 

Output Rise Time 

Output Fall Time 

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII! 

MBM l00474A-l0 FUJITSU 
MBM l00474A-15 1111111111111111111111111111111111111111111111111111 

MBM 100474A·l0 MBM l00474A·15 
Symbol Unit 

Min Typ Max Min Typ Max 

tww 12 15 ns 

tws 6 B ns 

tWR 10 15 ns 

tSA 2 2 ns 

tsc 1 2 ns 

tso 1 2 ns 

tHA 1 3 ns 

tHC 1 2 ns 

tHO 1 2 ns 

WRITE CYCLE TIMING DIAGRAM 

J 

'K )( 

I 

~tSD dHO 

\. -'HA-
____ :::--'SA 'ww 'HC-

'sc J 50% 

-'WR 
'ws 

Symbol Min Typ Max Unit 

t, 1 3.5 ns 

I, 1 3.5 ns 
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CHARACTERISTICS CURVES 

1-108 

Fig. 3 - OUTPUT HIGH VOLTAGE 
YS AMBIENT TEMPERATURE 
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Fig. 5 - SUPPL Y CURRENT 
YS AMBIENT TEMPERATURE 
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Fig. 4 - OUTPUT LOW VOLTAGE 
YS AMBIENT TEMPERATURE 
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Fig. 6 - SUPPLY CURRENT 
YS SUPPLY VOLTAGE 
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Fig. 7 - ADDRESS ACCESS TI1ti1E 
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Fig. 9 - WRITE PULSE WIDTH 
YS AMBIENT TEMPERATURE 
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PACKAGE DIMENSIONS 
(Suffix: -CZ) 

1-110 

24-LEAD CERAMIC (CERDIP) DUAL IN·LlNE PACKAGE 
(CASE No.: Dlp·24C·C05) 

1.180129.97) 
1.220130.99) 

nnl 
.35418.99) .403110.24) 
.37819.60) .430110.92) 

-~gj'23015.84)MAX 
~ ~ LL .12013.05) 

.15013.81 ) 

.09012.29)! L .0321~ L .02010.51) 

.11012.79) l- TYP .05011.27) 

. 1.100127.94)REF I 
.01310.33) 
.02310.58) 

Dimensions in 
inches (millimeters) 



PACKAGE DIMENSIONS 
(Suffix: ·ZF) 

PIN #1 IDENT 

24·LEAD CERAMIC AXIAL FLAT PACKAGE 
(CASE No.: FPT·24C·C02) 

.37019.401 .35018.891 
0400110.161 .38019.651 

"" ~1...J.L..J.I....LI.....U--\--l---r 

§~§ §~§ ,1." 
~~'"'" 

.35018.891 

.380r651 

.05011.27ITYP--j ~ - -.0 7511.91 IMAX 
I .01610.401 

i .25016.351 .01810.461 

REF 

Imm~~mlllllillmlllillillllilimmmlill 
MBM l00474A-l0 FUJITSU 
MBM l00474A-1S m~lm~~~lm~~~lmlmlllllllmlllllllli 

.00410.101 
.00810.201 

- .100(2.54IMAX 

Dimensions in 
inches (milimeters) 
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PACKAGE DIMENSIONS 
(Suffix: -TV) 

LCC-24C-F02 

PAD CONFIGURATION 

Vee 
DO .. 003 ' V CC 002 DO, 

. ' .. ' .. ' .. ' . .' '.'~.:>',.22. "' 
AO ~: :;11 014 

A, 5: ;~ 013 

·.3' ·7·~ TOP VIEW "19 01 2 

"10~' i'l':'i'irii~ ;4:i'5~ 

Ne 14.6 I 14.,14.814.9 
ViE 

1801, 

'17 CS 

:'~ WE 

24-PAD CERAMIC (FRIT SEAL) LEADLESS CHIP CA~RIER 
(CASE No.: LCC-24C-F02) 

1-112 

·PIN NO.1 INDEX 

I 

-
.395(10.03) 
.410(10.41) 

n 
.395(10.03) 
.410(10.41) 

R.012(0.30)TVP 
(4 PLCS) 

R .OO8(0.20)TVP 
(24 PLCS) 

D.l05(2.67)MAX 

-Shape of Pin 1 indeK: Subject to change without notice 

.250(6.35)TVP 

.310(7.87)TVP 

Dimensions in inches 
(millimeters) 



16384-BIT BIPOLAR ECl RANDOM ACCESS MEMORY 

The Fujitsu MBM10480A Is a fully decoded 16384-blt ECl read/write random access 
memory designed for main memory, control and buffer storage applications. This device 
Is organized as 16384 words by one bit, and It features on-chip voltage compensation for 
Improved noise margin. 

The MBM10480A offers extremely small cell and chip size, realized through the use of 
FuJitsu's patented DOPQS (Doped Polysillcon), as well as lOP-II (Isolation by Oxide and 
Polysilicon) processing. 

Operation for the MBM10480A Is specified over a temperature range of O·C to 55·C 
(TA for DIP, Tc for Flat Package and lCC). It also features 20-pln Ceramic DIP, Flat 
Package, or lCC. It Is fully compatible with Industry-standard 10K-series ECl families. 

• 16384 words x 1 bit organization 

• On-chip voltage compensation for Improved noise margin 

• Fully compatible with Industry-standard 10K-series ECl families 

• Address access time: 8 ns max. 
Chip select access time: 4 ns max. 

• Power dissipation: 0.07 mW /blt typ 

• Open emitter output for ease of memory expansion 

• DOPOS and lOP-II processing 

ABSOLUTE MAXIMUM RATINGS (see NOTE) 
Rating Symbol Value Unit 

VEE Pin Potential to Ground Pin VEE +0.5 to -7.0 V 

Input Voltage VIN +0.5 to VEE V 

Output Current (DC, Output High) lOUT -30 mA 

Temperature under Bias Tc -55 to +125 ·C 

Storage Temperature TSTG -65 to +150 ·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. 

Copyright. '.988 by FUJITSU UMrrED and Fujitsu Microelectronics, Inc. 

MBM10480A-8 

May 1988 
Edition 1.0 

CERAMIC PACKAGE 
DIP-20C-C03 

CERAMIC PACKAGE 
FPT -20C-C01 

lCC-20C-F01: See Page 10 

PIN ASSIGNMENTS 

DOUT 
Ao 
A, 
A2 
A3 
A4 
As 
As 
A7 

VEE 

lCC PAD CONFIGURATION: See Page 10 

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 10 avoid application of any 
voltage higher than maximum rated voltages to 
this high Impedance circuit. 

1-113 

.. 



.. 

IIIIIIIIIIIIIIIIIIIIIIIIIII~IIIIIIIIIIIIIIII~IIIIII 
FUJITSU 

111111111111111111111111111111111111111111111111111111 MBM104S0A-S 

Fig, 1 - MBM10480A BLOCK DIAGRAM 

WORD 
DRIVER 

X-ADDRESS 
DECODER 

TRUTH TABLE 
Input 

CS WE 

H X 

L L 

L L 

L H 

H = High Voltage Level 
L = Low Voltage Level 
X = Don't Care 

128 x 12 
CELL 

ARRAY 

SENSE AMPS 
AND 

WRITE 
DRIVERS 

Y-ADDRESS 
DECODER 

DIN 

X 

H 

L 

X 

Output 

L 

L 

L 

DOUT 

FUNCTIONAL DESCRIPTION 
The Fujitsu MBM10480A Is a fully decoded 16384 bit read/write 
random access memory organized as 16384 words by one bit. 
Memory cell selection Is achieved by means of a 14-blt address 
designated AQ through A13' The active low Chip Select (es) 
Input is provided for memory expansion. The read and write 
operations are controlled by the state of the active low Write 

1-114 

DOUT 

SGDFG 

Mode 

Disabled 

Write "H" 

Write "L" 

READ 

Enable (WE) input. With WE' and CS held low. the data at 
DIN is written Into the addressed location. To read, WE' Is held 
high, while CS Is held low. Data at the addressed location is 
then transferred to DOUT and read out non-inverted. Open 
emitter outputs are provided to allow for maximum flexibility In 
output wired-OR connection. 
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GUARANTEED OPERATING CONDITIONS 
(Referenced to Vce> 

Parameter Symbol Min Typ Max Unit 
Ambient Temperature lor 

DIP. Case Temperature lor 
Flat Package and LCC 

Supply Voltage VEE -5.46 -5.2 -4.94 V O°C to 55°C 

DC CHARACTERISTICS 
(Vcc = OV. VEE = -5.2V. Output Load = 50n and 30pF to -2.0V. TA = O°C to 55°C for DIP. Airflow~ 2.5 
mis, TC=O°C to 55°C for Flat Package and LCC, unless otherwise noted.) 

Parameter Symbol Min Typ Max Unit TA/TC 

-1000 -840 O°C 
Output High Voltage VOH -960 - -810 mV 25°C (VIN ; VIH max or VIL min) 

-925 -760 55°C 

Output Low Voltage -1870 -1665 O°C 
(VIN ; VIH max or VIL min) VOL -1850 - -1650 mV 25°C 

-1830 -1625 55°C 

Output High Voltage -1020 O°C 
(VIN ; VIH min or VIL max) VOHO -980 - - mV 25°C 

-945 55°C 

Output Low Voltage -1645 O°C 
(VIN ; VIH max or VIL min) YOLO - - -1630 mV 25°C 

-1605 55°C 

-1145 -840 O°C 
Input High voltage (Guaranteed Input 

"'H -1105 - -810 mV 25°C 
Voltage High for All Inputs) 

-1070 -760 55°C 

-1870 -1490 O°C 
Input Low Voltage (Guaranteed Input 

"'L 
-1850 - -1475 mV 25°C 

Voltage Low for All Inputs) 
-1840 -1460 55°C 

Input High Current 
IIH - 220 I1A O°C to 55°C 

(VIN;VIH max) -

Input Low Current 
IlL -50 90 I1A O°C to 55°C (VIN=VIL min) -

CS Input Low Current 
IlL O°C to 55°C (VIN=VIL min) 0.5 - 170 I1A 

Power Supply Current 
lEE (All Inputs and Outputs Open) -260 - mA O°C to 55°C 

CAPACITANCE 
Parameter Symbol Min Typ Max Unit 

Input Pin Capacitance CIN - 4 - pF 

Output Pin Capacitance COUT - 6 - pF 
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AC CHARACTERISTICS 
(Vee = OV, VEE=-5.2V, Output Load=50n and 30pF and -2.0V, TA = O°C to 55°C for DIP, Airflow ~ 2.5 
mis, Te = O°C to 55°C for Flat Package and LCC, unless otherwise noted.) 

GND 

Vee 

Address Access Time 

Chip Select Recovery Time 

1-116 

Fig. 2 - AC Test Conditions 

-0.9V ----,~,BO_~_. 

-1.7V---{' ,~ 
II II 

-11- -11-
Ir If 

tr=I, = 1.5ns typ 

Output Load: R L = SOn 
eL = 30pF 
(Including jig and stray capacitance) 

Note: All timing measurements referenced to 50% Input levels. 

2 B ns 

4 ns 

READ CYCLE TIMING DIAGRAMS 

ADDRESSES J_50_% _______ _ 

I· tAA ---l 

DOUT ________ 5_0 __ %~ 
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MBM10480A-l0 
Parameter Symbol Unit 

Min Typ Max 

WRITE CYCLE ·.·)i· .•.•. . }i. ..... , .. ·' .. '.:::.i ... ·i}}.··/' .. i/ i . . ", .. ,. ii< 
.\<>? .".i 

Write Pulse Width tww 10 - - ns 

Write Disable Time tws - - 4 ns 

Write Recovery Time tWR - - 11 ns D Address Set Up Time tSA 2 - - ns 

Chip Select Set Up Time tsc 2 - - ns 

Data Set Up Time tSD 2 - - ns 

Address Hold Time tHA 1 - - ns 

Chip Select Hold Time tHC 1 - - ns 

Data Hold Time tHD 1 - - ns 

WRITE CYCLE TIMING DIAGRAMS 

CS \~ ________________ ~l 
ADDRESSES 

1 1 
------~I~X xr~I--------
____ -1-1 _...J 1 1 '--4-1------

----~:-~:~-')( ~~_4:--~:~------
1 1 -I t SD I 1 t HD 1- I 1 

____ _ : __ _ LIsA ~ tww fr--t...:H~At-~-C....L.I-·Ti------
It8c-------l50%\ I 150 % 

-jtwsl- ~tWR~ 
DOUT 

Output Rise Time t, ns 

Output Fall Time ns 
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TYPICAL PERFORMANCE CHARACTERISTICS 
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TYPICAL PERFORMANCE CHARACTERISTICS (Continued) 

<' 
E. 

Fig, 7 - SUPPLY CURRENT 
vs AMBIENT TEMPERATURE 
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Fig, 9 - ADDRESS ACCESS TIME 
vs AMBIENT TEMPERATURE 
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Fig, 8 - SUPPLY CURRENT 
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Fig, 10 - ADDRESS ACCESS TIME 
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TYPICAL PERFORMANCE CHARACTERISTICS (Continued) 
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Fig. 11 - WRITE PULSE WIDTH 
vs AMBIENT TEMPERATURE 
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Fig. 12 - WRITE PULSE WIDTH 
vs SUPPLY VOLTAGE 
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PACKAGE DIMENSIONS 

Dimension in 
inches (millimeters) 

(0.43~ g:g~ ) 

20-LEAD CERAMIC (CERDIP) DUAL-IN-LINE PACKAGE 
(CASE No.: DIP-20C-C03) 

.032(0.81) 

TYP 
,032 ~ :g1~ 

(0,81 ~ g:;g) 
,018 ~ :g~ 

(0.46 ~ g:~~) 

20-LEAD CERAMIC (CERDIP) FLAT PACKAGE 
(CASE No.: FPT-20C-C01) 

(12.40~ g:~g ) 

,3001,050 

;u.<.L.1.l..JLJ.J..1.LL.l.LllJ..L.I..L\-=r 

111111111111111111111111111111111111111111111111111111 

FUJITSU 

MBM1 04S0A-S IIIII!IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 

.085(2,16) 

MAX 

,900(22. 86)MIN 

D200068-4C 

INDEX AREA 

~ 
,005 ±,001 

(0,127 ± 0,025) 
.038 ± .008 
(0,97 ± 0.20) F20004S-2C 
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PACKAGE DIMENSIONS (Continr-ue_d..L-) _______ --, 

1-122 

.. PIN No. 1 INDEX 
'I. 

PAD CONFIGURATION 

Al 

A2 

A3 

A4 
TOP VIEW 

As 

A6 

LCC-20C-F01 

20-PAD CERAMIC (FRIT SEAL) LEAD LESS CHIP CARRIERS 
(CASE No.: LCC-20C-F01) 

CS 
WE 

A13 

A12 

An 

Al0 

l 
R.012(0.30 TYP-=~---,';~~~h=:J--.ri~':":":':.!.... (4 PLOS) 'T 

425 + .010 
. - .005 

(10.80 ~ 8:~~) 

.090(2.29) 
TYP 

R.008(0.20)TYP 
(20 PLOS) 

.0875(2.22) 
TYP 

.045(1. 14)TYP 

.065(1.65)TYP 

.100(2.54)MAX 

.045 (1.14) 
TYP 

.195(4.95) 

TYP 

"'Shape of PIN NO.1 INDEX: Subject to change without notice, 

Dimension In 
inches (millimeters) 0200038-10 



16384-BIT BIPOLAR ECl RANDOM ACCESS MEMORY 

The Fujitsu MBM100480A Is a fully decoded 16384-blt ECL read/write random access 
memory designed for main memory, control and buffer storage applications. This device 
Is organized as 16384 words by one bit, and It features on-chip voltage/temperature 
compensation for Improved noise margin. 

The MBM100480A offers extremely small cell and chip size, realized through the use of 
FuJitsu'S patented DOPOS (Doped Polyslllcon), as well as lOP-II (isolation by Oxide and 
Polysillcon) Processing. 

Operation for the MBM100480A Is speolfled over a temperature range of from O·C to 
65·C (TA for DIP, Te for Flat Package and LCC). It also features 20-pln Ceramlo DIP, 
Flat Paokage, or LCe. It Is fully oompatible with Industry-standard 100K-serles ECL 
families. 

• 16384 words by 1 bit organization 

• On-ohlp voltage/temperature oompensatlon for Improved noise margin 

• Fully oompatible with Industry-standard 100K series ECL families 

• Address aooess time: 8 ns max. 

Chip seleot aooess time: 4 ns max. 

• Power dissipation: 0.06 mW/blt (typ.) 

• Open emitter output for ease of memory expansion 

• DOPOS and lOP-II prooesslng 

ABSOLUTE MAXIMUM RATINGS (See NOTE) 
Rating Symbol Value Unit 

VEE Pin Potential to Ground Pin VEE +0.5 to -7.0 V 

Input Voltage VIN +0.5 to VEE V 

Output Current (DC, Output High) lOUT -30 mA 

Temperature under Bias Te -55 te; +125 ·C 

Storage Temperature TSTG -65 to +150 ·C 

NOTE: Permanent devloe damage may oocur If Absolute Maximum Ratings are 
exceeded. Functional operation should be restrloted to the conditions as 
detailed In the operational sections of this data sheet. Exposure to Absolute 
Maximum Rating conditions for extended periods may affeot device reliability. 

e_rlghl • 1988 by FWITSU LIMITED and FuJllsu Mlcroeleclronlcs, Inc. 

MBM100480A-8 

May 1988 
Edition 1.0 

CERAMIC PACKAGE 
DIP-20C-C03 

CERAMIC PACKAGE 
FPT-20C-C01 

LCC-20C-F01: See Page 10 

PIN ASSIGNMENTS 

DOUT Vee 
Ao DIN 
AI CS 
A2 We 
A3 AI3 
A4 AI2 
As All 
As A IO 
A7 Au 

VEE As 

LCC Pad Configuration: See page'10 

Small geometry bipolar 10 Is occasionally 

:=t':r~I~~~d~~ ~ ~a::?a~~vr;:'~h:'~~~:'i 
precautions be takan to avoid application of any 
~:!a9:y,~~~har than maximum rated VOltage to 
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Fig, 1 - MBM100480A BLOCK DIAGRAM 

WORD 
DRIVER 

X- ADDRESS 
DECODER 

TRUTH TABLE 
Input 

CS WE 

H X 

L L 

L L 

L H 

128 x 12 
CELL 

ARRAY 

SENSE AMPS 
AND 

WRITE 
DRIVERS 

y_ADDRESS 
DECODER 

DIN 

X 

H 

L 

X 

Output 

L 

L 

L 

DOUT 

FUNCTIONAL DESCRIPTION 
The Fujitsu MBM100480A Is fully decoded 16384 bit read/write 
random aocess memory organized as 16384 words by 1 bit. 
Memory cell selection Is achieved by means of a 14-blt address 
deSignated AO through A1S. The active low Chip Seleot (CS) 
Input Is provided for memory expansion. The read and write 
operations are controlled by the state of the active low Write 

1-124 

Mode 

DISABLED 

WRITE "H" 

WRITE "L" 

READ 

H = High Voltage Level 
L = Low Voltage Level 
X = Don't Care 

DOUT 

Enable (WE) Input. With WE and CS held low, the data at 
DIN Is written Into the addressed location. To read, WE Is held 
high, while CS Is held low. Data at the addressed looatlon Is 
then transferred to DOUT and read out non-Inverted. Open 
emitter outputs are provided to allow for maximum flexibility in 
output wired-OR oonneotlon. 
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GUARANTEED OPERATING CONDITIONS 
(Referenced to VCC) 

Parameter Symbol Min Typ Max Unit 
Ambient Temperature for 

DIP, Case Temperature for 
Flat Package and LCe 

Supply Voltage VEE -5.7 -4.5 -4.2 V O°C to 65°C 

DC CHARACTERISTICS 
(VCC=OV, VEE=-4.5V, Output Load=500 and 30pF to -2.0V. TA=O°C to 65°C for DIP, Alrflo~ 
2.5m/s. TC=O°C to 5°C for Flat Package and LCC, unless otherwise noted.) 

Parameter Symbol Min Typ Max Unit 

Output High Voltage (VIN = VIH max or VIL min) VOH -1025 - -880 mV 

Output Low Voltage (VIN = VIH max or VIL min) VOL -1810 - -1620 mV 

Output High Voltage (VIN = VIH min or VIL max) VOHC -1035 - - mV 

Output Low Voltage (VIN = VIH min or VIL max) VOLC - - -1610 mV 

Input High Voltage (Guaranteed Input Voltage High for VIH -1165 - -880 
All Inputs) 

Input Low Voltage (Guaranteed Input Voltage Low for -1810 -1475 
All Inputs) VIL -

Input High Current (VIN = VIH max) IIH - - 220 .... A 

Input Low Current (VIN = VIL min) ilL - - 90 .... A 

CS Input Low Current (VIN = VIL min) ilL 0.5 - 170 IJ.A 

Power Supply Current (All Inputs and Output Open) lEE -260 - - mA 

CAPACITANCE 
Parameter Symbol Min Typ Max Unit 

Input Pin Capacitance CIN - 4 - pF 

Output Pin Capacitance COUT - 6 - pF 
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AC CHARACTERISTICS 
(vcc=ov. VEE=-4.SV ±.S%. Output Load=SOO to -2.0V and 30 pF to GND. TA=O·C to 6S·C for DIP. Airflow ~ 
2.Sm/s. TC=O·C to 6S·C for Flat Package and LCC. unless otherwise noted.) -

GND 

Vee 

DOUTI---+--, 

Chip Select Recovery Time 

Fig. 2 - AC Test Conditions 

-0.9V ----,r-----=\8~~_. 

-1.7V ---;1 r~ 
II II 

-11- -11-
t, t f 

t, = t f = 1.Sns typ 

Output Load: RL = 500 
CL = 30pF 
(Including spoce and Jig) 

Note: All timing measurements referenced to SO% Input levels. 

4 

READ CYCLE TIMING DIAGRAMS 

ns 

ADDRESSES J .... SO_% _______ _ 

I· tAA ---l 

DOUT ________ -S-O% .... L 
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Write Recovery Time tWR 11 ns 

0 Address Set Up Time tSA 2 ns 

Chip Select Set Up Time tsc 2 ns 

Data Set Up Time tSD 2 ns 

Address Hold Time tHA ns 

Data Hold Time tHD ns 

WRITE CYCLE TIMING DIAGRAMS 

, I 
\. 

ADDRESSES 
) W' 

JI\ 

, 
K J\. - tSD - - tHD -, I 

~tHA _ 
_ tSA 

tww tHC~ ----- --- I I 
tsc 

50% 50% DOUT 

- twsl- ~tWR~ 

Output Fall Time 2 
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TYPICAL PERFORMANCE CHARACTERISTICS 
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~ -0.7 

Fig. 3 - OUTPIT HIGH VOL. TAGE 
VB AMBIENT TEMPERATURE 

w r-+-~~-+~~~+-~~~ 

~ 
~ 
J: 
Cl 
:i: 
I-

it 

-0.8 1-+--t--t--+--t~I--+--t--t--f 

-0.9 tttl~m=l 
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o 

~ 
-1.1 t-i--+--+--+-~--Ir--i--+--+--t 

_ -1.5 

~ 
w 

~ -1.6 

~ 
~ -1.7 

I-

it 
~ -1.8 
o 
g 

-1.9 

o 20 40 60 80 

TA' AMBIENT TEMPERATURE (DC) FOR DIP 

Fig. 5 - OUTPUT L.OW VOL. TAGE 
VB AMBIENT TEMPERATURE 

-:,...... 

o 20 40 60 80 

TA AMBIENT TEMPERATURE (DC) FOR DIP 

-0.7 
w 
Cl « 
~ -0.8 0 
> 
J: 
Cl 
:i: -0.9 
I-
::l 
11. 
I-
::l -1.0 0 
'J: 
0 
> 

-1.1 

_ -1.5 
~ 
w 

~ -1.6 

~ 
~ -1.7 

I-

it 
~ -1.8 
o 

g 
-1.9 

Fig. 4 - OUTPUT HIGH VOL. TAGE 
VB SUPPL.Y VOL.TAGE 

-

-4.0 -4.5 -5.0 -5.5 -6.0 

VEE' SUPPLY VOLTAGE (V) 

Fig. 6 - OUYPUT L.OW VOL. TAGE 
VB SUPPL.Y VOL.TAGE 

..... 
I--

-4.0 -4.5 -5.0 -5.5 -6.0 

VEE' SUPPLY VOLTAGE (V) 
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TYPICAL PERFORMANCE CHARACTERISTICS (Continued) 

::; 
.s 
I-z 
w 
a: 
a: 
:) 
U 

~ n. n. 
:) 
CIl 

W 
.!!I 

in 
5. 
w 
:;: 
f= 
CIl 
CIl 
W 
U 
U « 
CIl 
CIl 
w 
a: 
0 
0 « 

~ 

250 

200 

150 

100 

50 

Fig. 7 - SUPPLY CURRENT 
vs AMBIENT TEMPERATURE 

o 20 40 60 

-

80 

TA' AMBIENT TEMPERATURE (OC) FOR DIP 

12 

10 

8 

6 

4 

Fig. 9 - ADDRESS ACCESS TIME 
vs AMBIENT TEMPERATURE 

--

o 20 40 60 80 

TA' AMBIENT TEMPERATURE (OC) DIP 

250 

~ 
~ 200 
w 
~ 
:) 
U 150 

~ n. 
n. 
~ 100 

~ 
50 

12 
in 
5. 
J: 
I- 10 0 
§ 
w 
CIl 
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n. 
w 
I-a: ::: 6 

! 

Fig. 8 - SUPPLY CURRENT 
vs SUPPLY VOLTAGE 

/ V' 

-4.0 -4.5 -5.0 -5.5 -6.0 

VEE' SUPPLY VOLTAGE (V) 

Fig. 10 - ADDESS ACCESS TIME 
vs SUPPLY VOLTAGE 

....... 

4 

-4.0 -4.5 -5.0 -5.5 -6.0 

VEE' SUPPLY VOLTAGE (V) 
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TYPICAL PERFORMANCE CHARACTERISTICS (Continued) 

12 
0;-
.s 
J: 
f- lO 0 

3: 
w 
(I) 
..J 8 ::> a. 
w 
f-
~ :;: 6 

i: 
Z 

4 
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Fig. 11 - WRITE PULSE WIDTH 
vs AMBIENT TEMPERATURE 
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Fig. 12 - WRITE PULSE WIDTH 
vs SUPPLY VOLTAGE 
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PACKAGE DIMENSIONS 
20-LEAD CERAMIC (CERDIP) DUAL-IN-LINE PACKAGE 

(CASE No.: DIP-20C-C03) 

"~'~t : : : : : : : : ]5:]' 
I .950 ~ :g~g I • • 

(24.13 + ~.27) --1 .050(1.27)MAX - .25 

Dimension In 
Inches (millimeters) 

.032(0.81) 
TYP 

.032 ~ :g1~ 
(0.81 ~ g:~~) 

.018 ~ :g~ 

(0.46 ~ g:~g) 

20-LEAD CERAMIC AXIAL FLAT PACKAGE 
(CASE No.: FPT-20C-C01) 

-

.017 ~ :gg~ 
(12.40~ g:~~ ) 

(0.43~ g:g~) ~lr-
,f 

.300± . 
(7.62 ± 1 

050 
.27) 

-t 
,390 ~: 010 

006 

- 085(2 16) 

MAX 

.900 (22.86) MIN 

INDEX AREA ---..r-
(9.91 ~ g: ~) 

-+ .300 ±. 050 
27) (7.62 ± 1. 

~ ~ 
.025(0.641. 

Dimensions in 
inches (millimeters) 

MAX -l t .450 ± .005 I 
(11.43 ± O. 13) • 

• .050p.27) 
TYP II ,005 +.001 

(0.127 ± O. 025) 
,038 + .OOB 
(0.97 ± 0.20) 

0200068-4C 

F200048-2C 
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PACKAGE DIMENSIONS (Continued) 

PAD CONFIGURATION 

• PIN No. 1 INDEX , 

A1 
A2 
A3 
A4 

TOP VIEW 

As 
A6 

LCC-20C-F01 

VEe 

20-PAD CERAMIC (FRIT SEAL) LEADLESS CHIP CARRIER 

(CASE No.: LCC-20C-F01) 

l 
.425: :8Jg 

(10.80 ~ g:1~) 

·Shape of PIN NO.1 INDEX: Subject to change without notice. 

Dimension In 
Inches (millimeters) 
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16384-BIT BIPOLAR ECl RANDOM ACCESS MEMORY 

The Fujitsu MBM10480A Is a fully decoded 16384-blt ECl read/write random access 
memory designed for main memory, control and buffer storage applications. This device 
Is organized as 16384 words by one bit, and It features on-Chip voltage compensation for 
Improved noise margin. 

The MBM10480A offers extremely small cell and chip size, realized through the use of 
Fujitsu's patented DOPOS (Doped Polysillcon), as well as lOP-II (Isolation by Oxide and 
Polysillcon) processing. 

Operation for the MBM10480A Is specified over a temperature range of O°C to 55°C 
(T A for DIP, To for Flat Package and leC). It also features 20-pln Ceramic DIP, Flat 
Package, or lCC. It Is fully compatible with Industry-standard 10K-series ECl families. 

• 16384 words x 1 bit organization 

• On-chip voltage compensation for Improved noise margin 

• Fully compatible with Industry-standard 10K-series ECl families 

• Address access time: 10 ns max. 
Chip select access time: 4 ns max. 

• Power dissipation: 0.07 mW/blt typ 

• Open emitter output for ease of memory expansion 

• DOPOS and lOP-II processing 

ABSOLUTE MAXIMUM RATINGS (see NOTE) 
Rating Symbol Value Unit 

VEE Pin Potential to Ground Pin VEe +0.5 to -7.0 V 

Input Voltage VIN +0.5"to VEE V 

Output Current (DC, Output High) lOUT -30 mA 

Temperature under Bias To -55 to +125 DC 

Storage Temperature TSTG -65 to +150 DC 

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. 

Oopyrlght • 1988 by FUJITSU UMlTED and Fujitsu Microelectronics, Inc. 

MBM10480A-10 

May 1988 
Edition 1.0 

CERAMIC PACKAGE 
DIP-20C-C03 

CERAMIC PACKAGE 
FPT -20C-COl 

lCC-20C-F01: See Page 10 

PIN ASSIGNMENTS 

DOUT 
Ao 
Al 
A2 
A3 
A4 
As 
As 
A7 

Vee 

lCC Pad Conffguratlon: See Page 10 

This device contains circuitry to protect the Inputs 

'::rr~ f1':~.~~ ~'?: a~~~~ ;~~a:~mc:i 
precautions be taken to avoid application of any 
voltage higher than maximum rated voltages to 
this high Impedance circuit. 
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Fig. 1 - MBM10480A BLOCK DIAGRAM 

WORD 
DRIVER 

X-ADDRESS 
DECODER 

TRUTH TABLE 
Input 

CS WE 

H X 

L L 

L L 

L H 

Note., 
H = High Voltage Level 
L = Low Voltage Level 
X = Don't Care 

128 x 128 
CELL 

ARRAY 

SENSE AMPS 
AND 

WRITE 
DRIVERS 

Y-ADDRESS 
DECODER 

DIN 

X 

H 

L 

X 

Output 

L 

L 

L 

DOUT 

FUNCTIONAL DESCRIPTION 
The Fujitsu MBM10480A Is a fully decoded 16384 bit read/write 
random access memory organized as 16384 words by one bit, 
Memory cell selection Is achieved by means of a 14-blt address 
designated Ao through A, •. The active low Chip Select (OS) 
Input Is provided for memory expansion. The read and write 
operations are controlled by the state of the active low Write 

1-134 

Dour 

Mode 

Disabled 

Write "W 

Write "L" 

Read 

Enable (WE') Input. With WE' and OS held low, the data In 
DIN Is written Into the addressed location. To read, WE' Is held 
high, while OS Is held low. Data at the addressed location Is 
then transferred to Dour and read out non-Inverted. Open 
emitter outputs are provided to allow for maximum flexibility In 
output wired-or connection. 
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GUARANTEED OPERATING CONDITIONS 
(Referenced to Vcc) 

Parameter Symbol Min Typ Max Unit 
Ambient Temperature for 

DIP. Case Temperature for 
Flat Package and LCC 

Supply Voltage VEE -5.46 -5.2 -4.94 V O°C to 75°C 

DC CHARACTERISTICS 
(Vec = 0 V. VEE = -5.2 V. Output Load = 50 nand 30 pF to -2.0 V. TA = ooe to 75°e for DIP. Airflow 
~ 2.5 m/s. Tc = ooe to 75°e for Flat Package and Lee. unless otherwise noted.) 

Parameter Symbol Min Typ Max Unit TAITe 

-1000 -840 O°C 
Output High VOlta~e VOH -960 -810 mV 25°C 
VIN = V 1H max or IL min 

-900 -720 75°C 

Output Low Voltage -1870 -1665 O°C 

VIN ; VIH max or VIL min VOL -1850 -1650 mV 25°C 
-1830 -1625 75°C 

Output High Voltage -1020 DOC 

VIN ; VIH min or VIL max 
VOHC -980 mV 25°C 

-920 75°C 

Output Low Voltage 
-1645 O°C 

VOLC -1630 mV 25°C VIN ; VIH min or VIL max 
-1605 75°C 

-1145 -840 ooe 
Inout High Voltage (Guarenteed Input \oIH -1105 -810 mV 25°C 
Voltage High for All Inputs) 

-1045 -720 75°e 

-1870 -1490 O°C 
Inout Low Voltage (Guarenteed Input 

\oiL -1850 -1475 mV 25°C 
Voltage Low for All Inputs) 

-1830 -1450 75°C 

Input High Current 
IIH 220 I!A ooe to 75°C 

(ViN ; VIH max) 

Input Low Current 
IlL -50 I!A O°C to 75°C 

(VIN ; VIL min) 

CS Input Low Current 
IlL (VIN ; VIL min) 0.5 170 I!A ooc to 75°C 

Power Supply Current 
lEE (All Inputs and Output Open) -~20 mV ooe to 75°e 

CAPACITANCE 
Parameter Symbol Min Typ Max Unit 

Input Pin Capacitance e lN 4 pF 

Output Pin Capacitance COUT 6 pF 
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AC CHARACTERISTICS 
(VcC" 0 v, VEE" -5.2 V ±5%, Output Load" 500. to -2.0 V and 30 pF to GND, TA "O°C to 75°C for 
DIP, Airflow ~ 2.5 mis, Tc = O°C to 75°C for Flat Package and LCC, unless otherwise noted.) 

Fig. 2 - AC Test Conditions 

GND -0.9V-~--80% 

1 7V 20% 
- . I I 

II II Vee 

-I~ -11-
DOUTI--.---, t, t, 

t, = t, = 2.5ns typ 

Output Load: R L =' 500. 
CL = 30pF 
(Including Ilg and stray capacltanoe) 

- VEE 
Note: All timing measurements referenced to 50% Input levels. 

READ CYCLE TIMING DIAGRAMS 

~ ~'-----r-....It 
r-tAC~ ~tRe~ 1. \:0% 

50% 50% 
I 20% 

DOUT -----...JI I I 

-I I- -Ir-
t, t, 

ADDRESSES J_50_% _______ _ 

\. tM---I 
DoUT ________ 5_0_% L 

1-136 



lilll~~ml~~I~~~~II~i~IMI~illl 
FUJITSU 

MBM1 0480A-1 0 ~~!I~~~I~I~~~II~mil~~~!III~~~1 

ns 

ns 

Write Recovery Time tWR 

Address Set Up Time tSA 2 

11 .. 
Chip Select Set Up Time tse 2 ns 

tso 2 ns 

Address Hold Time tHA ns 

Select Hold Time tHe ns 

Data Hold Time tHO ns 

WRITE CYCLE TIMING DIAGRAMS 

\ _________________ -Jl 
ADDRESSES x X ________ ~-JI~-----------------JI~~---------

~ ~ 1 ________ ~--~-J~~.------------}\ 1 1 
::..j tso I- 1 tHO 1- I 1 

: 1 \ t=tHA-G 

_____ 1 __ .!---tSA -I- tww -I- tHe 1 r-------
Itse '1 50%\ 1 150% 

~twsl- ~tWR~ 
DOUT 

Parameter Symbol Min Typ Max Unit 

Output Rise Time t, ns 

Output Fall Time 2 ns 
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TYPICAL PERFORMANCE CHARACTERISTICS 
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Fig. 3 - Output High Voltage 
va Ambient Temperature 
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Fig. 5 - Output Low Voltage 
va Ambient Temperature 
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Fig. 7 - Supply Current 
VI Ambient Temperature 
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Fig. 4 - Output High Voltage 
VI Supply Voltage 
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Fig. 6 - Output Low Voltage 
VI Supply Voltage 
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Fig. 8 - Supply Current 
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TYPICAL PERFORMANCE CHARACTERISTICS 
Fig. 9 - Address Access Time 

vs Ambient Temperature 

'iii' .s 14 

~ 
~ 12 .. .. 
CD 

~ 10 

-~ ---8 

6 

020406080 

TA' Ambient Temperature (OC) for DIP 

Fig. 11 - Write Pulse Width 
vs Ambient Temperature 

:[ 12 

~ 10 J-i-+-+--+-+-+--i-+-+--f 

020406080 

TA, Ambient Temperature (OC) for DIP 

Fig. 10 - Address Access Time 
vs Supply Voltage 

:[ 14 
CD 

~ 12 

= 
~ 10 .. .. 
j 8 

6 

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

-4.0 -4.5 -5.0 -5.5 -6.0 

'-ee, Supply Voltage (V) 

Fig. 12 - Write Pulse Width 
vs Supply Voltage 
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1-139 

D 



.. 

111111111111111111111111111111111111111111111111111111 

FUJITSU 

111111111111111111111111111111111111111111111111111111 MBM1 0480A-1 0 

PACKAGE DIMENSIONS 
20-LEAD CERAMIC (CERDIP) DUAL-IN-LiNE PACKAGE 

(CASE No.: DIP-20C-C03) 

Ir1 
.319 ± .006 
(8.10 ± 0.15) .300(7.62)TY '~I~l ~ ~ : ~ ~ ~ ~ ~ ]~~I~' 

I .950 + .050 I 
JJ1~ 

'II - .010 • 

(24. 13 ~ 6:~~) 

.050(1.27)MAX 

.032(0.81) .032 ~:m 
TYP (0.81 ~ g:~g) 

.018 ~ :g~ 

(0.46 ~ g:6~) 

Dimension In 
Inches (millimeters) D20006S-4C 
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PACKAGE DIMENSIONS (continued) 

INDEX AREA 

20-LEAD CERAMIC AXIAL FLAT PACKAGE 
(CASE No.: FPT -20C-C01) 

-
t 

.300 ± .OSO 

:.u-uU-LLLU..LJ..U..lJ..U...I-'..:-=r 
.390 ~ :g~~ 

---'t--nTrr-rrrrrn"""'..-rr'-=r J ,300±.050 
(7.62 ± 1.27) 

l 

Dimensions In 
Inches (millimeters) 

(11.43 ± 0.13) 

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII~IIIIII 
FUJITSU 

M 8 M 1 0480A-1 0 111~11111111~111~1~~III~llmllml~~IIII~111 

JL 

. 085(2.16) 

MAX 

.900(22,86)MIN 

,OOS ±.001 
(0,127 ± 0.025) 

.038 ± ,008 

(0.97 ± 0.20) 

F20004S-2C 

1-141 

.. 



.. 

..... 
PUoJI'I'IIU 
.. _ MBM10480A-10 

PAD CONFIGURATION 
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• PIN No. 1 INDEX 

" 

2115 + .010 
• - .005 

(7.24 + 0.25) 
-0.13 

LCC-20C-F01 

A1 

A2 

A3 

A4 
As 
As 

VEE 

20-PAD CERAMIC (FRIT SEAL) LEADLESS CHIP CARRIER 
(CASE No.: LCC-20C-F01) 

n 
425+ .010 

. -.006 

(10.80 : g:~) 

.100(2.54)MAX 
.1116(4.116) 

TYP 

'Shape 01 PIN NO.1 INDEX, Subject to chlll1ll" without notice. 

Dlman_lon In 
1_ (millimeters) 

A13 

A12 

A11 

A10 

020003S-10 



16384-BIT BIPOLAR ECL RANDOM ACCESS MEMORY 

The Fujitsu MBM100480A Is a fully decoded 16384-blt ECl read/write random access 
memory designed for main memory, control and buffer storage applications. This device 
Is organized as 16384 words by one bit, and It features on-chip voltage/temperature 
compensation for Improved noise margin. 

The MBM100480A offers extremely small cell and chip size, realized through the use of 
FuJitsu's patented DOPOS (Doped Polysillcon), as well as lOP-II (Isolation by Oxide and 
Polysillcon) Processing. 

Operation for the MBM100480A I. specified over a temperature range of from O·C to 
65·C (TA for DIP, Te for Flat Package and lCC). It also features 20-pln Ceramic DIP, 
Flat Package, or lCC. It Is fully compatible with Industry-standard 100K-serles ECl 
families. 

• 16384 words by 1 bit organization 

• On-chip voltage/temperature compensation for Improved noise margin 

• Fully compatible with Industry-standard 100K series ECl families 

• Address access time: 8 ns max. 

Chip select access time: 4 ns max. 

• Power dissipation: 0.06 mW/blt (typ.) 

• Open emitter output for ease of memory expansion 

• DOPOS and lOP-II processing 

ABSOLUTE MAXIMUM RATINGS (See NOTE) 
Rating Symbol Value Unit 

VEE Pin Potential to Ground Pin VEE +0.5 to -7.0 V 

Input Voltage VIN +0.5 to VEE V 

Output Current (DC, Output High) lOUT -30 mA 

Temperature under Bias Te -55 to +125 ·C 

Storage Temperature TSTG -65 to +150 ·C 

NOTE: Permanent device damage may occur If Absolute Maximum Rallngs 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 II 1988 by FUJITSU LIMITED and Fujitsu Microelectronics, Inc. 

MBM100480A-10 

May 1988 
Edition 1.0 

CERAMIC PACKAGE 
DIP-20C-C03 

CERAMIC PACKAGE 
FPT-20C-C01 

lCC-20C-F01: See Page 10 

PIN ASSIGNMENTS 

DOUT Vee 
Ao DIN 
Al CS 
A2 WE 
A3 Al3 
A4 Al2 
As A11 
As A lO 
A7 Ag 

VEE As 

lCC Pad Configuration: See Page 10 

Small geometry bipolar Ie Is occasionally 
susceptible to be damaged from static voltage or 
electric fields. It Is therefore advised that normal 
precautions be taken to avoid application of any 
voltage higher than maximum rated voltage to 
this device. 
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Fig. 1 - MBM100480A BLOCK DIAGRAM 

WORD 
DRIVER 

ADDRESS 
DECODER 

TRUTH TABLE 
Input 

cs WE 

H X 

L L 

L L 

L H 

Notes: 
H = High Voltage Level 
L = Low Voltage Level 
X = Don't Care 

128 x 128 
CELL 

ARRAY 

SENSE AMPS 
AND 

WRITE 
DRIVERS 

ADDRESS 
DECODER 

D'N 

X 

H 

L 

X 

Output 

L 

L 

L 

DOUT 

FUNCTIONAL DESCRIPTION 
The Fujitsu MBM100480A Is fully decoded 16384 bit read/write 
random access memory organized as 16384 words by one bit. 
Memory oell selection Is achieved by means of a 14-blt address 
designated Ao through A, •. The active low Chip Select (OS) 
Input Is provided for memory expansion. The read and write 
operations are controlled by the state of the active low Wrlte 
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DOUT 

Mode 

Disabled 

Write "H" 

Write "L" 

Read 

Enable (WI!') Input. With WI!' and OS held low, the data at 
DIN Is written Into the addressed location. To read, WI!' Is held 
high, while OS Is held low. Data at the addressed location Is 
then trasferred to DOUT and read out non-Inverted. Open 
emitter outputs are provided to allow for maximum flexibility In 
output Wired-OR connection. 
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GUARANTEED OPERATING CONDITIONS 
(Referenced to V cd 

Parameter Symbol Min Typ Max Unit 
Ambient Temperature for 

DIP, Case Temperature for 
Flat Package and LCC 

Supply Voltage Vee -5.7 -4.5 -4.2 V O·C to 85·C 

DC CHARACTERISTICS 
(Vcc = 0 v, VEE = -4.5 V, Output Load = 50 nand 30 pF to -2.0 V, TA = Doe to 85°e for DIP. Airflow 
;:: 2.5 m/s. Tc = Doe to 85°e for Flat Package and Lee. unless otherwise noted.) -

Parameter Symbol Min Typ Max Unit 

Output High Voltage (VIN = VIH max or VIL min) VOH -1025 -880 mV 

Output Low Voltage ("iN = "iH max or VIL min) VOL -1810 -1620 mV 

Output High Voltage ("iN = VIH min or VIL max) VOHC -1035 mV 

Output Low Voltage ("iN = "iH min or VIL max) VOLC -1610 mV 

Input High Voltage (Guaranteed Input Voltage High for 
"iH -1165 -880 mV 

All Inputs) 

Input Low Voltage (Guaranteed Input Voltage Low for 
"iL -1810 -1475 mV All Inputs) 

Input High Current (VIN = VIH max) IIH 220 IlA 

Input Low Current ("iN = "iL min) IlL -50 IlA 

as Input Low Current (VIN = "iL min) IlL 0.5 170 !LA 

Power Supply Current (All Inputs and Output Open) lee -220 mA 

CAPACITANCE 
Parameter Symbol Min Typ Max Unit 

Input Pin Capacitance CIN 4 pF 

Output Pin Capacitance COUT 6 pF 
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AC CHARACTERISTICS 
(Vcc = 0 v, VEE = -4.5 V ±5%, Output Load = 50 0 to -2.0 V and 30 pF to GND, T A = O°C to 85°C for 
DIP, Airflow ~ 2.5 mis, TC = O°C to 85°C for Flat Package and LCC, unless otherwise noted.) 

GND 

Vee 

Chip Select Recovery Time 
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Fig. 2 - AC Test Conditions 

-0.9V -. -- -- --or---\.. 6 600_~%_. 
-1.7V ---1,. ,~ 

II II 

-11- -11-
t, tf 

t, = tf = 2.5ns typ 

Output Load: R L = 500 
CL = 30pF 
(Including Jig and stray capacitance) 

Note: All timing measurements referenced to 50% Input levels. 

5 ns 

READ CYCLE TIMING DIAGRAMS 

ADDRESSES J_50_% _______ _ 

I. tM -----I 

DOUT ________ 5_0_% C 
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Write Recovery Time tWR 11 ns 

Address Set Up Time tSA ns 

Chip Select Set Up Time tso 2 ns 

Data Set Up Time tSD 2 ns 

Address Hold Time tHA ns 

Chip Select Hold Time tHO ns 

Data Hold Time tHO ns 

WRITE CYCLE TIMING DIAGRAMS 

\ ___________________ 1 
x X ________ ~-J,~------------------~,~~---------

)(' ~ ________ ~ __ ~,~-'.~ . __________ -J}\~~,---,~----------
____ -... __ .... I_=.j.....;_tS ...... D r- 1 ,.t_H_D..;,I __ ....I.1 -"T'-------

:: \. t=tHA~: 
J.--tSA .," tww .1" tHO~ 

- - - - - ~t -8-0-----. .;..15-0'""%\ 1 lrs-o%-------
~ tws 1_ ~tWR~ 

ADDRESSES 

DOUT 

Output Rise Time ns 

Output Fall Time 2 ns 
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TYPICAL PERFORMANCE CHARACTERISTICS 
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Fig. 3 - Output High Voltage 

~ -0.7 
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vs Ambient Temperature 
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0 
> 
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u 
~ 

020406080 

TA. Ambient Temperature (DC) for DIP 

Fig. 5 - Output Low Voltage 
vs Ambient Temperature 

-1.5 

-1.6 

-1.7 "'" 
-1.8 

-1.9 

o 20 40 60 80 

TA, Ambient Temperature (DC) for DIP 

Fig. 7 - Supply Current 
vs Ambient Temperature 

250 

150 I-f-f-HH-t-t--+-+-t 

~ 100 

50 

020406080 

TA , Ambient Temperature (DC) for DIP 

Fig. 4 - Output High Voltage 
vs Supply Voltage 

~ -0.7 
Q) 

~ -O.B 

~ 
s: 
~ -0.9 

5 
Q. 

5 -1.0 
o 

~ -1.1 

I- -

-4.0 -4.5 -5.0 -5.5 -6.0 

VeE, Supply Voltage (V) 

Fig. 6 - Output Low Voltage 
vs Supply Voltage 

~ -1.5 

~ 
- -1.6 
~ 
~ -1.7 

5 
Q. 

'S -1.8 o 
...i 
~ -1.9 

... ---
-4.0 -4.5 -5.0 -5.5 -6.0 

VeE, Supply Voltage (V) 

Fig. 8 - Supply Current 

<" 
250 

.s 
1: 200 

~ 
150 U 

'" a. 
Q. 
:> 100 en 
ui 
.!!! 

50 

vs Supply Voltage 

I-.... -..... 

-4.0 -4.5 -5.0 -5.5 -6.0 

VeE, Supply Voltage (V) 
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TYPICAL PERFORMANCE CHARACTERISTICS 
Fig. 9 - Address Access Time 

.. 
E. 14 ., 
.E 
~ 12 .. .. .. 
o 
~ 10 

8 

6 

vs Ambient Temperature 

--.... -
o 20 40 60 80 

TA • Ambient Temperature (OC) for DIP 

Fig. 11 - Write Pulse Width 

.. 12 
E. 

~ ~ 10 

" !!!. 
~ 8 

6 

4 

vs Ambient Temperature 

-

o 20 40 60 80 

TA • Ambient Temperature (OC) for DIP 

Fig. 10 - Address Access Time 
vs Supply Voltage .. 

E. 14 

" ~ 
~ 12 .. .. 
" o 
~ 10 .. .. 
~ 8 
:l 
i 6 

, 
..... ..... 

-4.0 -4.5 -5.0 -5.5 -6.0 

VeE. Supply Voltage (V) 

Fig. 12 - Write Pulse Width 
vs Supply Voltage 
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VeE. Supply Voltage (V) 
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PACKAGE DIMENSIONS 

,100 ± ,010 

(2,54 ± 0,25) 

Dimension in 
Inches (mutlmeters) 

1-150 

2D-LEAD CERAMIC (CERDIP) DUAL-IN-LINE PACKAGE 
(CASE No.: DIP-2DC-CD3) 

,032(0.81) 

TYP 
,032 ~ :g1~ 
(0,81 ~ g:~~) 

,018 ~ :gg~ 

(0,46 ~ g:~~) 

0200068-40 



PACKAGE DIMENSIONS (continued) 

20-LEAD CERAMIC AXIAL FLAT PACKAGE 
(CASE No.: FPT-20C-C01) 

.017 ~ :gg~ 

.3001.050 

i"'-'"'u.L.LL.L.U..L.LL..l.L.l.Uu.;-=r 
.390 ~ :~~ 

---'r'-:n'n-rTTTT'TTlTTT1rrrr-'-=r J .300±.050 

INDEX AREA 

Dimensions In 
Inches (millimeters) 

(11.43±0.13) 

(7.62 ± 1.27) 

l 

-
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JI 

. 085(2.16) 

MAX 

.900(22.86)MIN 

.005 ±.OOl 
(0.127 ± 0.025) 

.038 ± .008 

(0.97 ± 0.20) 

F20004S-2C 

1-151 

.. 



.. 

I~I~~II •• ~ 
PWITSU 
~~~i~lil~~I~~~~II~I~ MBM100480A-10 

LCC-20C-F01 

PAD CONFIGURATION 

A1 
A2 

A3 

A4 

As 
A6 

VEE 

20-PAD CERAMIC (FRIT SEAL) LEADLESS CHIP CARRIER 
(CASE No.: LCC-20C-F01) 

• PIN No. 1 INDEX 
\. 

425 + .010 . -.005 

(10.80:!: g:~) 

.285 ~ :g~ 

'Shape of PIN NO.1 INDEX: Subjoct to ohange without notice. 

Dimension In 
Inches (millimeters) 
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R.012 0.30 TYP 
(4 PLCS) 

.090(2.29) 
TYP 

.087S(2.22) 
TYP 

.04S(1.14)TYP 

.065(1.65)TYP 

.100(2.64)MAX 
.196(4.96) 

TYP 

.045 (1.14) 
TYP 

C20003S-tc 



16384-BIT BIPOLAR ECl RANDOM ACCESS MEMORY 

The Fujitsu MBM 10480 is fully decoded 16384-bit ECl read/write random 
access memory designed for main memory, control and buffer storage appli
cations. This device is organized as 16384 words by one bit, and it features on
chip voltage compensation for improved noise margin. 

The MBM 10480 offers extremely small cell and chip size, realized through the 
use of Fujitsu's patented DOPOS (Doped Polysilicon), as well as lOP-II (Isola
tion by Oxide and Polysilicon) processing. 

Operation for the MBM 10480 is specified over a temperature range of from 
O°C to 75°C (T A for DIP, T c for Flat Package and lCC). It also features 20-
pin Ceramic DIP, Flat Package, or lCC. It is fully compatible with industry
standard 10K-series ECl families. 

• 16384 wonds x 1 bit organization 
• On-chip voltage compensation for improved noise margin. 
• Fully compatible with industry-standard 10K-series ECl families 
• Address access time 15 ns max. (MBM 10480-15) 

25 ns max. (MBM 10480-25) 
• Chip select access time 8 ns max. (MBM 10480-15) 

10 ns max. (MBM 10480-25) 
• Open emitter output for ease of memory expansion 
• low power dissipation of 0.05 mW/bit 
• DOPOS and lOP-II 
• Pin compatible with the F10480 

ABSOLUTE MAXIMUM RATINGS (See NOTE) 

Rating Symbol Value Unit 

VEE Pin Potential to Ground Pin VEE +0.5 to -7.0 V 

Input Voltage V ,N +0.5 to VEE V 

Output Current (DC, Output High) lOUT -30 mA 

TA for DIP -55 to +125 

Temperature under Bias T c for Flat °c 
Package -55 to +125 
and lCC 

Storage Temperature TSTG -65 to +150 °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. 

MBM 10480.15 
MBM 10480·25 

September 1984 
Edition 3.0 

CERAMIC PACKAGE 
DIP-20C-C03 

CERAMIC PACKAGE 
FPT-2OC-C01 

LCC-20C-FOI : See Page 11 

PIN ASSIGNMENT 

Vcc~ 

D,N 
es 
WE 
A'3 
A12 
A" 
AID 
A. 

'-'''-____ -rAa 

* V cc grou nded 

LCC PAD CONFIGURATION:$ee Page 11 

Small geometry bipolar integrated circuits are 
occasionally susceptible to damage from static 
voltages or electric fields. It is therefore advised 
that normal precautions be taken to aVG)id 
application of any voltage higher than max
imum rated voltages to this device. 
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Fig. 1 - MBM 10480 BLOCK DIAGRAM 

WORD 
DRIVER 

X·ADDRESS 
DECODER 

TRUTH TABLE 

INPUT 

CS WE 

H X 

L L 

L L 

L H 

128 x 12 
CELL 

ARRAY 

SENSE AMPS 
AND 

WRITE 
DRIVERS 

V·ADDRESS 
DECODER 

D,N 

X 

H 

L 

X 

FUNCTIONAL DESCRIPTION 

OUTPUT 

L 

L 

L 

DOUT 

The Fujitsu MBM 10480 is fully decoded 16384 bit read I 
write random access memory organized as 16384 words by 
one bit. Memory cell selection is achieved by means of a 14-
bit address designated Ao through A,3. The active low Chip 
Select (CS) input is provided for memory expansion. The 
read and write operations are controlled by the state of the 
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MODE 

DISABLED 

WRITE "H" 

WRITE "L" 

READ 

H = High Voltage Level 

L = Low Voltage Level 

X = Don't care 

active low Write Enable (WE) input. With WE and CS held 
low, the data in D'N is written into the addressed location. 
To read, WE is held high, while CS is held low. Data at the 
addressed location is then transferred to DouT and read out 
non-inverted. Open emitter outputs are provided to allow for 
maximum flexibility in output wired-or connection. 
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GUARANTEED OPERATING CONDITIONS 
(Referenced to Vee! 

Ambient Temperature for 
Parameter Symbol Min Typ Max Unit DIP, Case Temperature for 

Flat Package and LCC 

Supply Voltage VEE -5.46 -5.2 -4.94 V ODC to 75DC 

DC CHARACTERISTICS 
(Vee = OV, VEE = -5.2V, Output Load = 50n and 30pF to -2.0V, TA = O°C to 75DC for DIP, Airflow;;;; 2.5m!s, Te = O°C 
to 75DC for Flat Package and lCC, unless otherwise noted.) 

Parameter Symbol Min Typ Max Unit TA!Tc 

Output High Voltage 
-1000 -840 ODC 

VOH -960 -810 mV 25°C 
(VIN = V IH max or VIL min) 

-900 -720 75°C 

Output Low Voltage 
-1870 -1665 ODC 

VOL -1850 -1650 mV 25°C 
(V IN = V IH max or V IL min) 

-1830 -1625 75DC 

Output High Voltage 
-1020 o°c 

VOHC -980 mV 25°C 
(V IN = V IH min or V IL max) 

-920 75°C 

Output Low Voltage 
-1645 O°C 

VOLC -1630 mV 25°C 
(V IN = V IH min or V IL max) 

-1605 75°C 

-1145 -840 O°C 
Input High Voltage 

V IH -1105 -810 mV 25°C 
(Guaranteed Input Voltage High for All Inputs) 

-1045 -720 75°C 

Input Low Voltage 
-1870 -1490 O°C 

V IL -1850 -1475 mV 25°C 
(Guaranteed Input Voltage Low for All Inputs) 

-1830 -1450 75°C 

Input High Current (V IN = V IH max) IIH 220 IJA O°C to 75°C 

Input Low Current (V IN = V IL min) IlL -50 I1A O°Cto 75DC 

CS Input Low Current (VIN = V IL min) IlL 0.5 170 I1A O°Cto 75DC 

Power Supply Current IMBM 10480-15 
lEE 

-220 
mA 

(All Inputs and Output Open) I MBM 10480-25 -200 
ODC to 75°C 

CAPACITANCE 

Parameter Symbol Min Typ Max Unit 

Input Pin Capacitance CIN 5 pF 

Output Pin Capacitance COUT 6 pF 
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AC CHARACTERISTICS 
(Vcc=ov, VEE=-S.2V±S%, Output Load = son to -2.0V and 30pF to GND, TA=O°C to 7SOC for DIP, Airflow 2 2.Sm/s, 
Tc=O°C to 7SOC for Flat Package and LCC, unless otherwise noted.) -

GND 

vcc 

DOUT 

RL 

=- VEE 

READ CYCLE 

Parameter 

Address Access Time 

Chip Select Access Time 

Chip Select Recovery Time 

DOUT 

1-156 

ICL 

-= 

Fig.2 - AC TEST CONDITIONS 

tr = tf == 2.5n5 tvp 

Output Load: R L = 50n 
CL = 30pF 
(including spoce and jig) 

NOTE: All timing measurements referenced to SO% input levels. 

MBM 104BO-15 MBM 10480-25 
Symbol Unit 

Min Typ Max Min Typ Max 

tAA 15 25 ns 

tAC 8 10 ns 

tRc 8 10 ns 

READ CYCLE TIMING DIAGRAMS 

ADDRESSES~.5_0_% ________ _ 

-'~ 'A<~r-
~ -------

DOUT 



WRITE CYCLE 

Parameter 

Write Pulse Width 

Write Disable Time 

Write Recovery Time 

Address Set Up Time 

Chip Select Set Up Time 

Data Set Up Time 

Address Hold Time 

Chip Select Hold Time 

Data Hold Time 

\ 
CS 

ADDRESSES 

-------

RISE TIME and FALL TIME 

Parameter 

Output Rise Time 

Output Fall Time 

MBM 10480·15 
Symbol 

Min Typ 

tww 15 

tws 

tWR 

tSA 2 

tsc 2 

tSD 2 

tHA 3 

tHC 3 

tHD 3 

Max 

8 

18 

MBM 10480-1 5 
MBM 10480-25 

MBM 10480·25 

Min Typ Max 

25 

10 

20 

5 

5 

5 

5 

5 

5 

WRITE CYCLE TIMING DIAGRAM 

1/ 
r-.. / 

1/ \I 
/1\ \ 

J'SD - - .}G 
\ 

/-'HA-
~'SA 'ww 'HC-----

'sc 50% 7V50% 

- tws~ -'WR-

Symbol Min Typ Max 

t, 3 

tf 3 

1111111111111111111111111111111111111111111111111111 

FUJITSU 
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Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

Unit 

ns 

ns 
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CHARACTERISTICS CURVES 
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Fig. 3 - OUTPUT HIGH VOLTAGE 
vs AMBIENT TEMPERATURE 
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Fig. 5 - OUTPUT LOW VOLTAGE 
vs AMBIENT TEMPERATURE 
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Fig. 7 - SUPPLY CURRENT 
vs AMBIENT TEMPERATURE 
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Fig.13-WRITE PULSE WIDTH 
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Fig. 12-ADDRESS ACCESS TIME 
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Fig.15-WRITE PULSE WIDTH 
vs SUPPLY VOLTAGE 
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PACKAGE DIMENSIONS 

.09012.291 

.11012.791 

20·LEAD CERAMIC (CERDIP) DUAL IN·LINE PACKAGE 
(CASE No.: DIP·20C·C03) 

.900122.S6IREF 

.02010.511 

.05011.271 

.01310.33) 

.02310.5SI 

. 200 15.0SI MAX 

.12013.051 

.15013.811 

Dimensions in inches 
(millimeters) 
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FUJITSU MBM 10480-15 
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PACKAGE DIMENSIONS 

20-LEAD CERAMIC (CERDIP) FLAT PACKAGE 
(CASE No.: FPT-20C-C01) 

482(1224) 
.500(12.70) 

11,·014(0.35) 
.019(0.48) 

.025(0.64) 
I-- -J 

MAX .445(11.30) 
.455 (11.56) 

1-162 

--:J6.35) 
.350(S.S9) 

.384( 9.7 

.400(10.1 

li 
5) 
6) 

.250(6.35 

~.S9 

.050(1.27) 
TYP 

-

.085(2.16) 
MAX 

.900(22.S6IMIN 

.004(0.10) 

.006(0.16) 

.030(0.761 

.045(1.141 
Dimensions in 
inches (millimeters) 



PACKAGE DIMENSIONS 

LCC-20C-F01 
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PAD CONFIGURATION 

rgfioTl1T121 
A1./ AaAg 

VEE 

20-PAD CERAMIC (FRIT SEAL) LEADLESS CHIP CARRIER 
(CASE No_: LCC-20C-F01) 

.28017.11) 

.29517.49) 

n 
.420110.67) 
.435111.05) 

R.01210.30)TVP 
14 PLCS) 

.10012.54) 
MAX 

.05011.27) 
TVP 

.04511.14) 
TVP 

Dimension in 
inches (millimeters) 
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16384-BIT BIPOLAR ECl RANDOM ACCESS MEMORY 

The Fujitsu MBM 100480 is fully decoded 16384-bit ECL read/write random 
access memory designed for main memory, control and buffer storage appli
cations. This device is organized as 16384 words by one bit, and it features on
chip voltage/temperature compensation for improved noise margin. 

The MBM 100480 offers extremely small cell and chip size, realized through 
the use of Fujitsu's patented DOPOS (Doped Polysilicon), as well as lOP-II 
(Isolation by Oxide and Polysilicon) processing. 

Operation for the MBM 100480 is specified over a temperature range of from 
O°C to 85°C (T A for DIP, Tc for Flat Package and LCC). It also features 20-
pin Ceramic DIP, Flat Package, or LCC. It is fully compatible with industry, 
standard 100K-series ECL families. 

• 16384 words x 1 bit organization 

• On-chip voltageltemperature compensation for improved noise margin 

• Fully compatible with industry-standard lOOK-series ECL families 

• Addressaccesstime 15 ns max. (MBM 100480-15) 

25 ns max. (MBM 100480-25) 

• Chip select access time 8 ns max. (MBM 100480-15) 

10 nsmax. (MBM 100480-25) 

• Open emitter output for ease of memory expansion 

• Low power dissipation of 0.04 mW/bit 

• DOPOS and lOP-II 

• Pin compatible with the F 1 00480 

ABSOLUTE MAXIMUM RATINGS (See NOTE) 

Rating Symbol Value Unit 

VEE Pin Potential to Ground Pin VEE +0.5 to -7.0 V 

Input Voltage V1N +0.5 to VEE V 

Output Current (DC, Output High) lOUT -30 rnA 

TA for DIP -55 to +125 
Temperature under Bias Tc for Flat 

°c 

Package -55 to +125 
and LCC 

Storage Temperature TSTG -65 to +150 °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 
sheeL 

MBM 100480·1 5 
MBM 100480·25 

September 1984 
Edition 3.0 

CERAMIC PACKAGE 
DIP-20C-C03 

CERAMIC PACKAGE 
FPT-20C-C01 

LCC-20C-FOI : See Page 11 

PIN ASSIGNMENT 

Vcc~ 

0" 
Os 
WE 
A'3 
A'2 
A" 
A,O 
Ag 

··~ ____________ rA8 

.... v cc grounded 

LCC PAD CONFIGURATION: See Page 11 

Small geometry bipolar integrated circuits are 
occasionally susceptible to damage from static 
voltages or electric fields. It is therefore advised 
that normal precautions be taken to avoid 
application of any voltage higher than max
imum rated voltages to this device. 
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Fig. 1 - MBM 100480 BLOCK DIAGRAM 

WORD 
DRIVER 

ADDRESS 
DECODER 

TRUTH TABLE 

INPUT 

CS WE 

H X 

L L 

L L 

L H 

128x 128 
CELL 

ARRAY 

SENSE AMPS 
AND 

WRITE 
DRIVERS 

ADDRESS 
DECODER 

DIN 

X 

H 

L 

X 

FUNCTIONAL DESCRIPTION 

OUTPUT 

L 

L 

L 

DOUT 

The Fujitsu MBM 100480 is fully decoded 16384 bit readl 
write random access memory organized as 16384 words by 
one bit. Memory cell selection is achieved by means of a 
14-bit address designated Ao through A13 • The active low 
Chip Select (CS) input is provided for memory expansion. 
The read and write operations are controlled by the state of 

1-166 

MODE 

DISABLED 

WRITE "H" 

WRITE "L" 

READ 

DOUT 

H = High Voltage Level 

L == Low Voltage Level 

x = Don't care 

the active low Write Enable (WE) input. With WE and CS 
held low, the data at DIN is written into the addressed loca
tion. To read, WE is .held high, while CS is held low. Data at 
the addressed location i~ then transferred to DouT and read 
out non·inverted. Open emitter outputs are provided to allow 
for maximum flexibility in output wired-OR connection. 



GUARANTEED OPERATING CONDITIONS 
(Referenced to Vee I 

Parameter Symbol Min Typ Max 

Supply Voltage VEE -5.7 -4.5 -4.2 

DC CHARACTERISTICS 

MBM 100480-15 
MBM 100480-25 

I1111I111111I1I1I11I1I1I11I1III11111I1I1I1111I1I1I11 

FUJITSU 

illllllllllllllllllllllllllllllllllllllllllllllllill 

Ambient Temperature for 
Unit DIP, Case Temperature for 

Flat Package and LCC 

V O°C to 85°C 

(Vee =OV, VEE =-4.5V, Output load = 50n and 30pF to -2.0V, T A =ooe to 85°e for DIP, Airflow ~ 2.5m/s, T e=Ooe to 
85°C for Flat Package and leC, unless otherwise noted. I 

Parameter Symbol Min Typ Max Unit 

Output High Voltage 

(V IN :::: V ,H max or V ,L min) 
VOH -1025 -880 mV 

Output Low Voltage 

(V ,N :::: V,H max or V,L min) 
VOL -1810 -1620 mV 

Output High Voltage 

(V1N = V 1H min or V 1L max) 
VOHC -1035 mV 

Output Low Voltage 

(V 1N = V 1H min or V IL max) 
VOLC -1610 mV 

Input High Voltage 

(Guaranteed Input Voltage High for All Inputs) 
V 1H -1165 -880 mV 

Input Low Voltage 

(Guaranteed Input Voltage Low for All Inputs) 
V 1L -1810 -1475 mV 

Input High Current (V 1N = V 1H max) IIH 220 IlA 

Input Low Current (V IN = V IL min) IlL -50 /lA 

CS Input Low Current (VIN = V IL mini IlL 0.5 170 IlA 

Power Supply Current I MBM 100480·15 -220 

(All Inputs and Output Open) I MBM 100480·25 
lEE mA 

-200 

CAPACITANCE 

Parameter Symbol Min Typ Max Unit 

Input Pin Capacitance CIN 5 pF 

Output Pin Capacitance COUT 6 pF 
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AC CHARACTERISTICS 
(Vcc=OV. VEE =-4.5V±5%. Output Load = 50n to -2.0V and 30pF to GND. TA=O°C to 85°C for DIP. Airflow 2 2.5m/s. 
Tc=OoC to 85°C for Flat Package and LCC. unless otherwise noted.) -

GND 

Vcc 

DOUT 

RL 

vee 

READ CYCLE 

Parameter 

Address Access Ti me 

Chip Select Access Time 

Chip Select Recovery Time 

1-168 

Fig. 2 - AC TEST CONDITIONS 

tr = tf = 2.5n5 typ 

ICL Output Load: RL = 50n 
CL = 30pF 
(including scope and jig) -=-

NOTE: All timing measurements referenced to 50% input levels. 

MBM 100480-15 MBM 100480-25 
Symbol Unit 

Min Typ Max Min Typ Max 

tAA 15 25 ns 

tAC 8 10 ns 

t AC 8 10 ns 

READ CYCLE TIMING DIAGRAMS 

ADDRESSES ~ ..... 50_% _______ _ 

-/~ 'M=:,-
~ -------



WRITE CYCLE 

Parameter 

Write Pulse Width 

Write Disable Time 

Write Recovery Time 

Address Set Up Time 

Chip Select Set Up Time 

Data Set Up Ti me 

Address Hold Time 

Chip Select Hold Time 

Data Hold Time 

ADDRESSES 

WE 

-------

RISE TIME and FALL TIME 

Parameter 

Output Rise Time 

Output Fall Time 

1\ 

MBM 100480-15 
Symbol 

Min Typ 

tww 15 

tws 

tWA 

tSA 2 

tsc 2 

tso 2 

tHA 3 

tHC 3 

tHO 3 

Max 

8 

18 

MBM 100480-15 
MBM 100480-25 

MBM 100480-25 

Min Typ Max 

25 

10 

20 

5 

5 

5 

5 

5 

5 

WRITE CYCLE TIMING DIAGRAM 

" / 

\ \ 
J\. /\. 

~tSD -- tHO~ 
\ 

/--tHA-
___ =--tSA tww tHC-

tsc 50% 50% 

- tws -tWA 

Symbol Min Typ Max 

t, 3 

tf 3 

1111111111111111111111111111111111111111111111111111 

FUJITSU 
1IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIImllllllllili 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

Unit 

ns 

ns 
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CHARACTERISTICS CURVES 
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Fig. 3 - OUTPUT HIGH VOLTAGE 
vs AMBIENT TEMPERATURE 
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Fig. 5 - OUTPUT LOW VOLTAGE 
vs AMBIENT TEMPERATURE 

I--

-
o 20 40 60 80 

TA• AMBIENT TEMPERATURE (OCI for DIP 
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Fig.10 - ADDRESS ACCESS TIME 
vs AMBIENT TEMPERATURE 
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Fig.15-WRITE PULSE WIDTH 
vs SUPPL Y VOLTAGE 
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PACKAGE DIMENSIONS 

20-LEAD CERAMIC (CERDIP) DUAL IN-LINE PACKAGE 
(CASE No.: DIP·20C·C03) \ 

5-
OO~15° 

r-""=---~'l 
.31317.951 .30017.62ITYP 

325[_§;;~ ___ -+-__ -,-

.20015.081 MAX 

.12013.051 

.15013.811 

.00810.201j 
.01410.361 

Dimensions In Inches 
(millimeters) 

L-__________________________________________________________________________ ~ 
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FUJITSU MBM 100480.15 
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PACKAGE DIMENSIONS 

20·LEAD CERAMIC (CERDIP) FLAT PACKAGE 
(CASE No.: FPT·20C·C01) 

1-174 

.482112.241 
.500112.701 ---11 .014(0.351 

I .01910.481 

-:1.351 
.350(8.891 

.384( 9.751 

i"rrn.."..,n-TT-rr-T....-1T"11' ~T '" J .250(6.351 

~.891 

.025(0.641 ~ ---J .05011.271 

MAX .445(11.301 TYP 
.455(11.561 

-lG I ." I 

.900122.86IMIN 

.00410.101 

.00610.161 

- .03010.761 Dimensions in 
.045(1.141 inches (millimetersl 



PACKAGE DIMENSIONS 

LCC-20C-F01 
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PAD CONFIGURATION 

r-r-T-r-' 
19110'11'12, 

A71 AaAg 
VEE 

20-PAO CERAMIC (FRIT SEAL) LEAOLESS CHIP CARRIER 
(CASE No.: LCC-20C-F01) 

.28017.11) 

.29517.49) 

II 
.420110.67) 
.435111.05) 

R.01210.30)TYP 
14 PLCS) 

1·10012.54) 
MAX 

.05011.27) 
TYP 

.04511.14) 
TYP 

Dimension in 
inches Hnillimeters) 
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October 1989 
Edition 1.0 

MBM10A484-5 
DATA SHEET 

c:P 
FUJITSU 

16384-BIT BIPOLAR ECL RANDOM ACCESS MEMORY 

DESCRIPTION 

The Fujitsu MBM 1 OA484 is fully decoded 16384-bit EC L readlwrite random access 
memory designed for high-speed scratch ped, control and buffer storage applications. 
The device is organized as 4096 words by 4 bits, and it features on-chip voltage 
compensation for improved noise margin. 

The MBMIOA484 offers extremely small cell size, realized through the use of Fujitsu's 
patented DOPOS (Doped Poiysilicon), as well as ESPER (Emitter-tJase Self aligned 
structure with Polysilicon Electrodes and Resistors.) processing. 

Operation for the MBM 1 OA484 is specified over a case temperature range of fromOoC 

to SSoC (Tc). It also features 28-pin DIP or Flat Package, and is fully compatible with 
Industry standard 1 OK-ECL families. 

• 4096 words by 4 bits organization 

• On-chip voltage compensation for improved noise margin 

• Fully compatible with industry standard 10K series ECL families 

• Address access time: 5ns 

• Chip select access time 3ns 

• Power dissipation : I 820mWmax 

• Open emitter output for ease of memory expansion 

• OOPOS and ESPER processing 

ABSOLUTE MAXIMUM RATINGS (See NOTE) 

Rating Symbol Value Un~ 

VEE Pin Potantial to Ground Pin VEE ..o.5to~.0 V 

Input Voltage VIN ..0.5 to-2.0 V 

-
Output Current (~C, Output High) lOUT -30 mA 

Case T emperalure under Bias Tc -55 to +125 °c 

Storage Temperature TSTG -55 to +150 °c 

NOTE: Permanent device damage may occur if the aboveAbsolute 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 extanded periods may affect device reliability. 

CERAMIC PACKAGE 
DIP-28C-A06 

CERAMIC PACKAGE 
FPT -28C-C03 

Oil 
012 
013 
014 

001 
002 

• VCC 
• VCC 

D03 
D04 

AO 
AI 
A2 
A3 

PIN ASSIGNMENT 
(TOP VIEW) 

• V DC grounded 

~ 
WE 
NC 
NC 
All 
AIO 
A9 
VEE 
NC 
A8 
A7 
A6 
AS 
A4 
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Fig.1 - MBM10A484 BLOCK DIAGRAM 

Ao A1 A2 A3 A4 

AS 

A6 
a: 

A7 w 
De: 

As 
OW 

MEMORY CELL ARRAY o~ , 
we: 

A9 00 
I 

A10 >< 

A11 

CS 

WE 

011 001 012 002 013 003 014 004 

TRUTH TABLE 
INPUT 

OUTPUT 
CS WE DIN 

H X X L 

L L H L 

L L L L 

L H X DOUT 

FUNCTIONAL DESCRIPTION 
The Fujitsu MBM10A4S4 Is fully decoded read/write random 
access memory organized as 4096 words by 4 bits. Memory 
cell selection Is achieved by means of a 12 bit address 
designated Ao though A 11 . The active low Chip Select (cs) 
input is provided for memory expansion. The read and write 
operations are controlled by the state of the active iow Write 
Enable (WE) input. With WE and cs held low, the data at DIN 
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MODE 

DISABLE 

WRITE "W 

WRITE "L" 

READ 

H = High Voltage Level 

L = Low Voltage Level 

X = Don't care 

is written Into the addressed location. To read, WE is heid 
high, while cs is held low. Data at the addressed location is 
then transferred to DOUT and read out non-Inverted. Open 
emitter outputs are provided to allow for maximum flexibility in 
output wired-OR connection. 



MBM10A484-5 

GUARANTEED OPERATING CONDITIONS 
(Referenced to Vee) 

Parameter Symbol Min Typ Max Unit Case Temperature (TC) 

Supply Voltage VEE -5.46 -5.2 -4.94 V O·C to 55·C 

DC CHARACTERISTICS 
(Vcc = OV. VEE = -S.2V. Output Load = son to -2.0V. Tc = o·e to ss·e. unless otherwise noted.) 

Parameter Symbol Min Typ Max Unit TC 

Output High Voltage -1000 -840 O·C 
VOH -960 -810 mV 25·C 

(VIN = VIH max or VIL min) 
-900 -720 55·C 

Output Low Voltage 
-1870 -1665 O·C 

VOL -1850 -1650 mV 25·C 
(VIN = VIH max or VIL min) -1830 -1625 55·C 

Output High Voltage 
-1020 O·C 

VOHC -980 mV 25·C 
(VIN = VIH min or VIL max) -920 55·C 

Output Low Voltage 
-1645 O·C 

VOLC -1630 mV 25·C 
(VIN = VIH min or VIL max) 

-1605 55·C 

Input High Voltage 
-1145 840 O·C 

VIH -1105 -810 mV 25·C 
(Guaranteed Input Voltage High for All Inputs) -1045 -720 55·C 

Input low Voltage -1870 -1490 O·C 
VIL -1850 -1475 mV 25·C (Guaranteed Input Voltage Low for All Inputs) 

-1830 -1450 55·C 

Input High Current 
hH 

(VIN = VIH max) 
220 IJ.A O·C to 55·C 

Input Low Current 
IlL 

(VIN = VIL min) 
-50 j.lA O·C to 55·C 

CS Input Low Current 
(VIN = VILmln) 

IlL 0.5 170 j.lA O·C to 55·C 

Power Supply Current 
lEE -350 mA O·C to 55·C 

(All Inputs and All Outputs Open) 

CAPACITANCE 
Parameter Symbol Min Typ Max Unit 

Input Pin Capacitance YN 4 pF 

Output Pin. Capacitance COUT 6 pF 
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AC CHARACTERISTICS 
(vee = OV, VEE = -S.2V±S%, Output Load = son to -2.0V and 30pF to GND, Te = O·C to SS·C, unless 
otherwise noted. 

Fig. 2 - AC TEST CONDITIONS 

GND 

VCC 

DOUT 1-"""1>----, 

-2.0V 

VEE 

Output Load: RL = 50n 
CL = 30pF 

(including jig and stray capacitance) 

READ CYCLE 

Parameter 

Address Access Time 

Chip Select Access Time 

Chip Select Recovery Time 

Symbol 

IAA 

tAC 

tRC 

-0.9V· ..••.•• ;~-----, 

-1.7V 

tr= tf= 1.5ns 

Note: All timing measurements referenced to 
50% input levels. 

Min Typ Max Unit 

1.0 5.0 ns 

1.0 3.0 ns 

1.0 3.0 ns 

Fig. 3 - READ CYCLE TIMING DIAGRAM 

_3K50% __ _ 
'L='AA~I 

DOUT ________ 5O%Jj\~ __ 
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WRITE CYCLE 

Parameter Symbol Min Typ Max Unit 

Write Pulse Width tww 7.0 ns 

Write Disable Time tws 3.0 ns 

Write Recovery Time tWR 6.0 ns 

Address Set Up Time tSA 1.0 ns 

Chip Select Set Up Time tsc 1.0 ns 

Data Set Up Time tSD 1.0 ns 

Address Hold Time tHA 1.0 ns 

Chip Select Hold Time tHC 1.0 ns 

Data Hold Time tHD 1.0 ns 

Fig. 4 - WRITE CYCLE TIMING DIAGRAM 

CS 50% 

ADDRESS 

DIN 

WE 

----------------------+----;. 
DOUT 

RISING TIME and FALL TIME 

Parameter Symbol Min Typ Max Unit 

Output Rise Time tr 1.5 ns 

Output Fall Time tf 1.5 ns 

1-181 



.. 

MBM10A484-S 

PACKAGE DIMENSIONS 

(Suffix -C) 
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28-LEAD CERAMIC (METAL SEAL) DUAL IN-LINE PACKAGE 
(CASE No_: DIP-28C-A06) 

R.05011.271 
REF \ 

INDEX AREA ~ o \n C=== t: = = = 
1.400'.020 

135.56.0.511 

..-r=;oo;;;-s-;;''' "'=.1 0° to g' 

~ 
.400±.010 

'"-t..,::!'=9= 1=1",' 01
0

.
251 

! 01 0+.004 
. -.002 

10.25~g~~1 

~ · ll~"m'"" ~ LW .134'.014 
13.40±0.361 

.100±.010 i J .050'.010 --11 .018~:gg~ I .050 •. 010 
12.54.0.2511 11.27.0.251 1046+0.131 11.27±0.251 

1 1.300133.021' -0.08 
REF 

© 1988 FUJITSU L.IMITED D28016S·2C Dimensions in 
inches and (millimeters) 



(Suffix -ZF) 
28-LEAD CERAMIC (CERDIP) FLAT PACKAGE 

(CASE No_: FPT-28C-C03) ,-
.375±.025 

19.53±0.64) 

~I-i 
. 387~:g~~ 

INDEX AREA 19 3+033) 1.100127.94)MIN 

"'" ~i'lhmrn"1TTTTTT1"1TTTTTT1-rrITT-rlC r 
.050(1.27) 

TVP 
~ ~ I •. 017±.002 I 

10.43±0.05) 
.650±.005 

(16.51±0.13) 

~.689+·017 117.50+0.4~)_ 
-.012 -0.30 

© 1988 FUJITSU LIMITED F28014S-3C 

.375±.025 

19.53r64) 

.02810.71) 

MAX 

-

-

MBM10A484-5 

.005±.001 
(O.127±0.025) 

.038±.008 
10.97±0.20) 
.090(2.29) 

MAX 

Dimensions in 
inches (millimeters) 
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October 1989 
Edition 1.0 

MBM1 01 A 484-5 
DATA SHEET 

FUJITSU 

16384-BIT BIPOLAR ECL RANDOM ACCESS MEMORY 

DESCRIPTION 

The Fujitsu MBM101A484 is fully decoded 16384-0it EClreadlwrite random access 
memory designed for higtHIpeed scratch ped, control and buffer storage applications. 
The device is organized as 4096 words by 4 bits, and it features on-chip 
voltage/temperature compensation for improved noise margin. 

The MBM101A484 offers extremely smaH cell size, realized through the use of Fujitsu's 
patented OOPOS (Doped Polysilicon), as well as ESPER (Emitter-base Sew aligned 
structure with Polysilicon Electrodes and Resislors.) processing. 

Operation for the MBM 1 01A484 is specified over a case temperature range of from (fC 

10 55°C (Te). It also features 28;lin DIP or Flat Package, and is fully compatible with 
Industry standard 1 OOK-ECl families. 

• 4096 words by 4 b~s organization 

• On-chip voltagellemperature compensation for improved noise margin 

• Fully compatible with industry standard lOOK series ECl families 

• Address access time: 50s 

• Chip select access time 3ns 

• Power dissipation: 1820mW max 

• Open emitter output for ease of memory expansion 

• DOPOS and ESPER processing 

ABSOLUTE MAXIMUM RATINGS (See NOTE) 

Rating Symbol Value Unit 

VEE Pin Potential to Ground Pin VEE +O.5to-6.0 V 

Input Voltage VIN +0.5 to-2.0 V 

Output Current (~C, Output High) lOUT ~ mA 

Case Temperature under Bias Te -6510 +125 °c 

Siorage Temperature Tsro -6510 +150 °c 

NOTE: Permanent device damage may occur if the above Absolute Maximum Ratings 
are exceeded. Functional operation should be restricted 10 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 
DIP-28C-A06 

CERAMIC PACKAGE 
FPT-28C-C03 

011 
012 
013 
014 

DOl 
CO2 

• VCC 
• VCC 

D03 
D04 

AO 
Al 
A2 
A3 

PIN ASSIGNMENT 
(TOP VIEW) 

• V cc grounded 

cs 
WE 
NC 
NC 
All 
Al0 
A9 
VEE 
NC 
A8 
A7 
A6 
A5 
A4 
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MBM101A484-S 

FIg.1 - MBM101A484 BLOCK DIAGRAM 

Ao Al A2 A3 A4 

AS 

A6 a: 
A7 

w 
o a:: 
ow 

As U~ • MEMORY CELL ARRAY wa:: 
As 

DO 
I 

. 
Al0 >< 

All 

CS 
WE 

Dll DOl DI2 D02 DI3 D03 DI4 D04 

TRUTH TABLE 
INPUT 

OUTPUT 
CS WE DIN 

H X X L 

L L H L 

L L L L 

L H X DOUT 

FUNCTIONAL DESCRIPTION 
The Fujitsu MBM101A4S4 Is fully decoded read/write random 
access memory organized as 40S6 words by 4 bits. Memory 
cell selection Is achieved by means of a 12 bit address 
deSignated Ao though All. The active low Chip Select (cs) 
Input Is provided for memory expansion. The read and write 
operations are controlled by the state of the active low Write 
Enable (WE) Input. With WE and cs held low, the data at DIN 

1-186 

MODE 

DISABLE 

WRITE "W 

WRITE "L" 

READ 

H = High Voltage Level 

L = Low Voltage Level 

X = Don't care 

Is written Into the addressed location. To read, WE .Is held 
high, while cs Is held low. Data at the addressed location Is 
then transferred to DOUT and read out non-Inverted. Open 
emitter outputs are provided to allow for maximum flexibility In 
output wired-OR connection. 



MBM101A484-5 

GUARANTEED OPERATING CONDITIONS 
(Referenced to vee) 

Parameter Symbol Min Typ Max Unit Case Temperature (TC) 

Supply Voltage VEE -5.46 -5.2 -4.94 V OOC to 55°C 

DC CHARACTERISTICS 
(Vcc = OV. VEE = -S.2V. Output Load = son to -2.0V. Tc = ooe to ssoe. unless otherwise noted.) 

Parameter Symbol Min Typ Max Unit .. 
Output High Voltage 

VOH -1025 -880 mV (VIN = VIH max or VIL min) 

Output Low Voltage 
VOL -1810 -1620 mV (VIN = VIH max or VIL min) 

Output High Voltage 
VOHC -1035 mV (VIN = VIH min or VIL max) 

Output Low Voltage 
VOLC -1610 mV (VIN = VIH min or VIL max) 

Input High Voltage 
VIH -1165 -880 mV (Guaranteed Input Voltage High for All Inputs) 

Input low Voltage 
VIL -1810 -1475 mV (Guaranteed Input Voltage Low for All Inputs) 

Input High Current 
IiH 220 /LA (VIN = VIH max) 

Input Low Current 
IlL -50 /LA (VIN = VIL min) 

CS Input Low Current 
IlL 0.5 170 /LA (VIN = VIL min) 

Power Supply Current 
lEE -350 mA 

(All Inputs and All Outputs Open) 

CAPACITANCE 
Paramater Symbol Min Typ Max Unit 

Input Pin Capacitance CIN 4 pF 

Output 'Pln Capacitance COUT 6 pF 
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MBM1 01 A484-5 

AC CHARACTERISTICS 
(vee = OV. VEE = -S.2V±S%. Output Load = son to -2.0V and 30pF to GND. Te = O·C to SS·C. unless 
otherwise noted.) 

Fig. 2 - AC TEST CONDITIONS 

GND 

Vce 
DoUT 1---<1>--......., 

-2.0V 

VEE 

Output Load: RL = son 
CL = 30pF 

(including jig and stray capacitance) 

READ CYCLE 

Parameter 

Address Access Time 

Chip Select Access Time 

ehlp Select Recovery Time 

Symbol 

IAA 

tAC 

tRC 

-O.SV- --- - - - -;r------,. 

-1.7V 

t r= t f= 1.5ns 

Note: All timing measurements referenced to 
50% input levels. 

Min Typ Max Unit 

1.0 5.0 ns 

1.0 3.0 ns 

1.0 3.0 ns 

Fig. 3 - READ CYCLE TIMING DIAGRAM 

ADDRESSE_S __ ...J1§_IA_A_~ ___ / __ _ 

DOUT ________ 5O%Jf\ __ _ 
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WRITE CYCLE 

Parameter Symbol Min Typ Max Unit 

Write Pulse Width tww 7.0 ns 

Write Disable Time tws 3.0 ns 

Write Recovery Time tWR 6.0 ns 

Address Set Up Time tSA 1.0 ns 

Chip Select Set Up Time tsc 1.0 ns 

Data Set Up Time ISO 1.0 ns .. 
Address Hold Time tHA 1.0 ns 

Chip Select Hold Time tHC 1.0 ns 

Data Hold Time tHO 1.0 ns 

Fig. 4 - WRITE CYCLE TIMING DIAGRAM 

CS 50% 

ADDRESS 

DIN 

WE 

- - - - - - - - - - - - - - - - - - ----+---... 
DOUT 50% 

RISING TIME and FALL TIME 

Parameter Symbol Min Typ Max Unit 

Output Rise Time Ir 1.5 ns 

Output Fall Time t f 1.5 ns 
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PACKAGE DIMENSIONS 

(Suffix -C) 

28·LEAD CERAMIC (METAL SEAL) DUAL IN·LINE PACKAGE 
(CASE No.: DIP·28C·A06) 

__ :::::11 0" to 9~ 

.. R.05011.271 

0 1 ~ REF \ 

~C= 
.395~:~~~ .400±.010 

INDEX AREA 
110.03~g:~~1 110.16±0.251 

\ 
~ 1 J 

1 1.400 •. 020 .1 t 010+.004 
. -.002 

135.56±0.511 
10.25~g:~~1 

~ ~ I~"M'." 
~ lllJ I .134±.014 ...J I .00' 1 ,,~'".~, 

.1 00±.01 01 J .050±.010 .018_.003 .050±.010 
12.54±0.25)1 11.27<0.25) 1046+0.13) 11.27<0.25) 

1.300133.02) . -0.08 
REF 

©1988 FUJITSU LIMITED 02B016S-2C 
DimensIons in 
inches and (millimeters) 
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(Suffix -ZF) 
28·LEAD CERAMIC (CERDIP) FLAT PACKAGE 

(CASE No.: FPT·28C·C03) 

J .375±.025 
(9.53±0.641 

rl 
I 

. 387~:g~~ 
INDEX AREA (9.83~g:~~1 1.100(27.94IMIN 

\ 
~i 

PIN NO.1 INDEX/ 

I .375±.025 

.. 
(9.53±0.641 

_1 __ .005±.001 

.050(1.271 ~ --.j I •. 017±.002 
(0.127±0.0251 

.038±.008 
TYP (0.43±0.051 -

fO.97±O.20) 
.650+.005 .028(0.711 .090(2.291 

(16.51±0.131 MAX - MAX 

f---.689~:gg (17.50~g:g~l_ 

© 1988 FUJITSU LIMITED F28014S-3C Dimensions in 
inches (millimeters} 
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FUJITSU 

11111111111111111111111111111111111111111111111111111111111111111 

16384·BIT BIPOLAR ECl RANDOM ACCESS MEMORY 

The Fujitsu MBM 10484A is fully decoded 16384-bit ECl read/write random 
access memory designed for high-speed scratch pad, control and buffer storage 
applications. This device is organized as 4096 words by 4 bits, and it features 
on-chip voltage compensation for improved noise margin. 

The MBM 10484A offers extremely small cell and chip size, realized through 
the use of Fujitsu's patented DOPOS (Doped Polysilicon), as well as lOP-II 
(Isolation by Oxide and Polysilicon) processing. As a result, very fast access 
time with high yields and outstanding device reliability are achieved in volume 
production. 

Operation for the MBM 10484A is specified over a temperature range of from 
O·C to 55°C (T A for DIP T c for Flat Package and lCC). It also features 28-pin 
ceramic DIP, Flat package, or lCC and is fully compatible with industry
standard 10K-series ECl families. 

• 4096 words x 4 bits organization 

• On-chip voltage compensation for improved noise margin 

• Fully compatible with industry .. tandard 10 K-series ECl families 

• Address access time: 8 ns max. 

• Chip select access time: 4 ns max. 

• Open emitter output for ease of memory expansion 

• low power dissipation of 0.10 mW/bit typo 

• DOPOS and lOP-II processing 

ABSOLUTE MAXIMUM RATINGS (See NOTE) 

Rating Symbol Value Unit 

VEE Pin Potential to Ground Pin VEE +0.5 to -7.0 V 

Input Voltage V,N +0.5 to VEE V 

Output Current (DC, Output High) lOUT -30 mA 

TA for DIP -55 to +125 
°c Temperature under Bias 

Tc for Flat 
-55 to +125 Package and LCC 

Storage Temperature TSTG -65 to +150 °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. 

MBM10484A-8 

August 1988 
Edition 2.0 

CERAMIC PACKAGE 
DIP-28C·A06 

CERAMIC PACKAGE 
FPT-28C-C03 

LCC-28C-F02: See Page 10 

PIN ASSIGNMENT 

LCC PAD CONFIGURATION: See Page 10 

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 1 0484 A BLOCK DIAGRAM 

a: 
w 
> 
ii: 
o 
ii: 
w 
o 
8 
~ 
x 

AS Ag 

MEMORY CELL ARRAY 

~~----~r-~~~--~~~~~---:~~--, 
WE1/WE2o---------1--r ____ r-~-r ____ r-l--r ____ r-~-r ____ ~ 

TRUTH TABLE 

INPUT 
OUTPUT 

CS WE1/WE2 D,N 

H X X L 

L *L H L 

L *L L L 

L *H X DOUT 

FUNCTIONAL DESCRIPTION 
The Fujits MBM10484A is fully decoded 16384-bit read/ 
write random access memory organized as 4096 words by 4 
bits. Memory cell selection is achieved by means of a 12 bit 
address designed Ao through All . The active low Chip Select 
(CS) input is provided for memory expansion. The read and 
write operations are controlled by the state of the active low 
Write Enable (WE1/WE2) inputs With both WE1/WE2 and 
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MODE 

DISABLED 

WRITE "H" 

WRITE "L" 

READ 

*L = Both WE1 and WE2 are low. 

*H = Either WE1 or WE2 is high. 

H = High Voltage Level 

L = Low Voltage Level 

X = Don't care 

CS held low, the data at D,N is written into the addressed 
location. To read, either WE1 or WE2 is held high, while CS 
is held low. Data at the addressed location is then transferred 
to DouT and read out non-invetted. Open emitter outputs 
are provided to allow for maximum flexibility in output 
wired-OR connection. 



GUARANTEED OPERATING CONDITIONS 
(Referenced to Vee) 

Parameter Symbol Min Typ Max 

Supply Voltage VEE -5.46 -5.2 -4.94 

DC CHARACTERISTICS 

Unit 

V 

1111111111111111111111111111111111111111111111111111 

FUJITSU 

MBM10484A-8 1111111111111111111111111111111111111111111111111111 

Ambient Temperature for DIP, Case 
Temperature for Flat Package and Lee 

O°C to 55°C 

(Vee = 0 v, VEE = -5.2 V, Output Load = 50 n to -2.0 V, TA = O°C to 55°e for DIP, Airflow ~ 2.5 mis, Te = oOe to 55°e 
for Flat Package and LCe, unless otherwise noted.) 

Parameter Symbol Min Typ Max Unit TAITe 

-1000 -840 O°C 
Output High Voltage 

V OH -960 -810 mV 25°C 
(V 1N = V'H max or V 1L min) 

-900 -720 55°C 

Output Low Voltage 
-1870 -1665 O°C 

VOL -1850 -1650 mV 25°C 
(V IN = V ,H max or V 1L min) 

-1830 -1625 55°C 

Output High Voltage 
-1020 O°C 

V OHC -980 mV 25°C 
(V IN = V IH min or V I L max l 

-920 55°C 

-1645 O°C 
Output Low Voltage 

VOLe -1630 mV 25°C 
(V 1N = V,H min or V1L max) 

-1605 55°C 

Input High Voltage 
-1145 -840 O°C 

V ,H -1105 -810 mV 25°C 
(Guaranteed Input Voltage High for All Inputs) 

-1045 -720 55°C 

Input Low Voltage 
-1870 -1490 O°C 

(Guaranteed Input Voltage Low for All Inputs) 
V ,L -1850 -1475 mV 25°C 

-1830 -1450 55°C 

Input High Current (V ,N = V ,H max) I'H 220 /1A DoC to 55°C 

Input Low Current (V IN - V ,L min) I'L -50 /1A O°C to 55°C 

CS Input Low Current (V,N = V'L mini I'L 0.5 170 /1A O°C to 55°C 

Power Supply Current 

(All Inputs and Outputs Open) lEE -330 mA O°C to 55°C 

CAPACITANCE 

Parameter Symbol Min Typ Max Unit 

Input Pin Capacitance C'N 4 pF 

Output Pin Capacitance COUT 6 pF 
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AC CHARACTERISTICS 
(Vee = 0 v, VEE = -5.2 V ±5%, Output Load = 50 n to -2.0 V and 30 pF to GND, T A = o°c to 55°C for DIP, Airflow:;; 
2.5 mIs, Te = O°C to 55°C for Flat Package and LCC, unless otherwise noted.) 

GND 

VCC 

'--_-F_....J RL 

READ CYCLE 

Parameter 

Address Access Time 

Chip Select Access Time 

Chip Select Recovery Time 

CS 

DOUT 

1-196 

Fig.2 - AC TEST CONDITIONS 

tr = tf == 1.5ns 

Output Load: R L = 50n 
C L = 30pF 
(including jig and stray capacitance) 

NOTE: All timing measurements referenced to 50% input levels. 

Symbol Min Typ Max Unit 

tAA 8 ns 

tAC 4 ns 

tRC 4 ns 

READ CYCLE TIMING DIAGRAMS 

ADDRESSES -y5O% _______ _ 
---./ ~.tAA-----I~1,--

50%~ DOUT 
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WRITE CYCLE 

Parameter Symbol Min Typ Max Unit 

Write Pulse Width tww 10 ns 

Write Disable Time tws 4 ns 

Write Recovery Time tWA 11 ns .. 
Address Set Up Time tSA 2 ns 

Chip Select Set Up Time tsc 2 ns 

Data Set Up Time tso 2 ns 

Address Hold Time tHA 1 ns 

Chip Select Hold Time tHC 1 ns 

Data Hold Time tHO 1 ns 

WRITE CYCLE TIMING DIAGRAM 

~ 1 

ADDRESSES \il \1 
11\ 

~tso - - tHO~ 
\ 

i---tHA-
f----tSA tww tHC-------- ----

tsc 50% 50%. 

- tws~ I---tWA 

RISE TIME and FALL TIME 

Parameter Symbol Min Typ Max Unit 

Output Rise Time t, 2.0 ns 

Output Fall Time tf 2.0 ns 
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CHARACTERISTICS CURVES 
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Fig. 3 - OUTPUT HIGH VOLTAGE 
vs AMBIENT TEMPERATURE 
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~ -0.8 
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020406080 
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Fig.5 - OUTPUT LOW VOLTAGE 
vs AMBIENT TEMPERATURE 
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Fig. 7 - SUPPLY CURRENT 
vs AMBIENT TEMPERATURE 
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Fig. 9 - ADDRESS ACCESS TIME 
vs AMBIENT TEMPERATURE 
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Fig. 11-WRITE PULSE WIDTH 
vs AMBIENT TEMPERATURE 
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Fig. 10- ADDRESS ACCESS TIME 
vs SUPPLY VOLTAGE 
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Fig. 12-WRITE PULSE WIDTH 
vs SUPPLY VOLTAGE 
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PACKAGE DIMENSIONS 

1-200 

R.05011.271 
REF 

INDEX AREA 

.100±.010 
12.54.0.251 

28·LEAD CERAMIC (METAL SEAL) DUAL IN·LINE PACKAGE 
(CASE No.: DIP·28C·A06) 

--~I .20015.08IMAX 

llU .134'.014 
13.40.0.36) 

+.005 
.050'.010 -J I .01 B -.003 .050'.010 

11.27±0.251 "10.46+0.131 11.27>0.251 
1.300133.021 -0.08 

REF 

© 1987 FUJITSU LIMITED D28016S·2C Dimensions in 
inches and (millimeters) 



PACKAGE DIMENSIONS 

28·LEAD CERAMIC (CERDIP) FLAT PACKAGE 
(CASE No.: FPT·28C·C03) 

1-
.375±.025 

,J-UJ....U...LU.JUJ...IJ....U...LU.JUJ...IJ....U..JJ, "'r' 
.387~:m ' 

INDEX AREA 1983+0.33) 1.100127.94)MIN 

"",0.' ,,,,, ~~I"""""1-iTrTTT1-rnTTT"TTT1-rnTTT"rrn'(--. r 
.05011.27) 

TVP 
~ ~I .. 017'.002 I 

10.43±0.05) 
.650±.005 

116.61±0.13) 

f--.689::gg 117.50:g:~g)_ 

© 1987 FUJITSU LIMITED F28014S·3C 

.375±.025 

19.53r64) 

.02810.711 
MAX 

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII~IIIIIIII 
PUJITSU 

MBM 1 0484A-8 mllmlml~mlllmIIIIIIIIIIIM~mml~11 

I .005±.001 
10.127±0.025) 

.038±.008 
1O.97±0.20) 
.09012.29) 

MAX 

Dimensions in 
inches (millimeters) 
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PACKAGE DIMENSIONS 

LCC·28C·F02 

PAD CONFIGURATION 

D'4D,3D,2D,1CsWE2 

OOUT,,,[]""23""" ""', DOUT" ~1 18 A" 

Vee 28 11 A,O 

Vee 1 TOP VIEW 16 Ag 
Vee 2 15 VEE 

DDUT3 3 14 VEE 

OOUT4 4 13 As 

AO 5 12 A7 

67891011 
A, A2 A3 A.!Ae Ae 

28·PAD CERAMIC (FRIT SEALI LEADLESS CHIP CARRIER 
(CASE No.: LCC·28C·F021 

.236(6.0) S0--1r--_f-' . .:::08:;2;::( 2",.0:::8:!-) 
TVP TVP 

R.012(0.30)TVP .047(1.2) .016(0.4) 
(4PLCS) TVP TVP -

I. 

'PIN NO.1 INDEX 

I 

.400'.010 SO~ 
(10.16±0.25) 

R.008W.20) 
TVP(24PLCS) 

.040( 1.02)TVP 

.060(1.52)TVP 

.100(2.54)MAX 

* Shape of PIN NO.1 INDEX; Subject to change without notice. 

© 1987 FUJITSU LIMITED C28010S·1C 
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.320(8.13)TVP 

.075(1.91 ) 
TVP 

.040( 1.02)TVP 

Dimensions in 
inches (millimeters) 



16384-BIT BIPPOlAR ECl RANDOM ACCESS MEMORY 

The Fujitsu MBM 100484A is fully decoded 16384-bit ECl read/write random 
access memory designed for high-speed scratch pad, control and buffer storage 
applications. This device is organized as 4096 words by 4 bits, and it features 
on-chip voltage temperature compensation for improved noise margin. 

The MBM 100484A offers extremely small cell and chip size, realized through 
the use of Fujitsu's patented DOPOS (Doped Polysilicon), as well as IOP-ll 
(Isolation by Oxide and Polysilicon) processing. 

Operation for the MBM 100484A is specified over a temperature range of from 
O·C to 65·C (T A for DIP, T c for Flat Package and lCC). It also features 
28-pin DIP or Flat package and lCC, and is fully compatible with industry
standard lOOK-series ECl families. 

• 4096 words x 4 bits organization 

• On-chip voltage temperature compensation for improved noise margin 

• Fully compatible with industry-standard 100 K-series ECl families 

• Address access ti me: 8 ns max. 

• Chip select access time: 4 ns max. 

• Open emitter output for ease of memory expansion 

• low power dissipation: 0.091 mW/bit typo 

• DOPOS and IOP-ll processing 

ABSOLUTE MAXIMUM RATINGS (See NOTE) 

Rating Symbol Value Unit 

VeePin Potential to Ground Pin Vee +0.5 to -7.0 V 

Input Voltage V'N +0.5 to Vee V 

Output Current (DC, Output High) lOUT -30 rnA 

TA for DIP -55 to +125 

Temperature under Bias Tc for Flat 
-55 to +125 

°c 
Package and LCC 

Storage Temperature TSTG -65 to +150 °c 

NOTE: Permanent device damage may occur if A8S0lUTE 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. 

MBM100484A-8 

August 1988 
Edition 2.0 

CERAMIC PACKAGE 
DIP-2BC-A06 

CERAMIC PACKAGE 
FPT·2BC·C03 

LCC-28C-F02: See Page 10 

PIN ASSIGNMENT 

VCCA Vee 
003 002 

Do. Do, 

AD 0,. 

A, 0'3 

A2 0'2 
A3 0" 

A. cs 
As WE1 
As WE2 

A, NC 

As A" 

A,o 

Ag 

LCC PAD CONFIGURATION: See Psge 10 

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 100484A BLOCK DIAGRAM 

AO 
a: 
w 
> a: 
Cl 
ii 
w 
Cl 

8 
w 
Cl 
X 

AS Ag 

MEMORY CELL ARRAY 

~~-----r~~--~~:-~-=~-:~~:-l 
WE1/WE2o---------1--r ____ r-~-r ____ ;-~-r ____ ;-~-; ____ ~ 

001 01 2 

TRUTH TABLE 

INPUT 
OUTPUT 

CS WE1/WE2 D,N 

H X X L 

L 'L H L 

L 'L L L 

L *H X DOUT 

FUNCTIONAL DESCRIPTION 
The Fujits MBM 100484A is fully decoded 16384-bit read/ 
write random access memory organized as 4096 words by 4 
bits. Memory cell selection is achieved by means of a 12 bit 
address designed Ao through A11 . The active low Ch ip Select 
(CS) input is provided for memory expansion. The read and 
write operations are controlled by the state of the active low 
Write Enable (WE1/WE2) inputs. With both WE1/WE2 and 

1-204 

MODE 

DISABLED 

WRITE "H" 

WRITE "L" 

READ 

*L = Both WE1 and WE2 are low. 

*H = Either WE1 or WE2 is high. 

H = High Voltage Level 

L = Low Voltage Level 

X = Don't care 

CS held low, the data at D'N is written into the addressed 
location. To read, either WE1 or WE2 is held high, while CS 
is held low. Data at the addressed location is then transferred 
to DOUT and read out non-inverted. Open emitter outputs 
are provided to allow for maximum flexibility in output 
wired-OR connection. 
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GUARANTEED OPERATING CONDITIONS 
(Referenced to Vee) 

Parameter Symbol Min Typ Max Unit 
Ambinet Temperature for DIP, Case 
Temperature for Flat Package and Lee 

Supply Voltage VEE -5.7 -4.5 -4.2 V O°C to 65°C 

DC CHARACTERISTICS 
(Vee = 0 v, VEE = -4.5 V, Output Load = 50 n to -2.0 V, T A = oOe to 65°e for DIP, Airflow 2 2.5 mIs, T e = oOe to 65°C 
for Flat Package and Lee unless otherwise noted.) -

Parameter Symbol Min Typ Max Unit 

Output High Voltage 
V OH -1025 -880 mV 

(Y,N = V ,H max or V ,L min) 

Output Low Voltage 
VOL -1810 -1620 mV 

(V ,N = V ,H max or V'L min) 

Output High Voltage 
V OHC -1035 mV 

(V ,N = V 1H min or V ,L max) 

Output Low Vol tage 
VOLC -1610 mV 

(V IN = V ,H min or V ,L max) 

Input High Voltage 
V ,H 

(Guaranteed Input Voltage High for All Inputs) 
-1165 -880 mV 

Input Low Voltage 
V ,L -1810 -1475 

(Guaranteed Input Voltage Low for All Inputs) 
mV 

Input High Current (V ,N = V ,H max) I'H 220 IlA 

Input Low Current (V ,N = V ,L min) I'L -50 IlA 

CS Input Low Current (V ,N = V ,L min) I'L 0.5 170 IlA 

Power Supply Current 
lEE 

(All Inputs and Output Open) 
-330 mA 

CAPACITANCE 

Parameter Symbol Min Typ Max Unit 

Input Pin Capacitance C 'N 4 pF 

Output Pin Capacitance COUT 6 pF 
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AC CHARACTERISTICS 
(Vee = 0 v, VEE = -4.5 V ±5%, Output Load = 50 n to -2.0 V and 30 pF to GND, T A = O°C to 65°C for DIP, Airflow ~ 
2.5 mIs, Te = O°C to 65°C for Flat Package and LCC, unless otherwise noted.) 

GND 

vee 

DOUT 

RL 

e:- VEE 

READ CYCLE 

Parameter 

Address Access Time 

Chip Select Access Time 

Chip Select Recovery Time 

CS 

DOUT 

1-206 

Fig. 2 - AC TEST CONDITIONS 

ICL Output Load: R L = 50n 
C L = 30pF 
(including jig and stray capacitance) -::: 

NOTE: All timing measurements referenced to 50% input levels. 

Symbol Min Typ Max Unit 

tAA 8 ns 

tAc 4 ns 

tRC 4 ns 

READ CYCLE TIMING DIAGRAMS 

ADDRESSES~ ______ _ 

----f ~tAA----I:jr--
50%A-DOUT 



WRITE CYCLE 

Parameter 

Write Pulse Width 

Write Disable Time 

Write Recovery Time 

Address Set Up Time 

Chip Select Set Up Time 

Data Set Up Time 

Address Hold Time 

Chip Select Hold Time 

Data Hold Time 

ADDRESSES 

WE 

-------

RISE TIME and FALL TIME 

Parameter 

Output Rise Time 

Output Fall Time 

1111111111111111111111111111111111111111111111111111 

FUJITSU 
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Symbol Min Typ Max Unit 

tww 10 ns 

tws 4 ns 

tWA 11 ns 

tSA 2 ns 

tsc 2 ns 

tso 2 ns 

tHA 1 ns 

tHC 1 ns 

tHD 1 ns 

WRITE CYCLE TIMING DIAGRAM 

V 
1\ 1 

\1/ \1/ 
11\ 1\ 

~tSD - - tHot 

/r---tHA-
f--tSA tww tHC-----

tsc 50% 
/ 

/50% 

- tws~ f--tWA-~ 

Symbol Min Typ Max Unit 

t, 2.0 ns 

tf 2.0 ns 
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CHARACTERISTICS CURVES 
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Fig. 3 - OUTPUT HIGH VOLTAGE 
vs AMBIENT TEMPERATURE 
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Fig. 5 - OUTPUT LOW VOLTAGE 
vs AMBIENT TEMPERATURE 
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Fig. 4 - OUTPUT HIGH VOLTAGE 
vs SUPPLY VOLTAGE 
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Fig. 6 - OUTPUT LOW VOLTAGE 
vs SUPPLY VOLTAGE 
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Fig. 9 - ADDRESS ACCESS TIME 
vs AMBIENT TEMPERATURE 
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Fig. 11-WRITE PULSE WIDTH 
vs AMBIENT TEMPERATURE 
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Fig. 10- ADDRESS ACCESS TIME 
vs SUPPLY VOLTAGE 
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PACKAGE DIMENSIONS 

1-210 

28-LEAD CERAMIC (METAL SEAL) DUAL IN-LINE PACKAGE 
(CASE No.: DIP-28C-A06) 

R.0~0~~271\ ~D]l 
INDEX AREA ~ _ \n 

1- - 1.400±.020 --------1 
f-----------,;;~~- ~ 

135.56±0.511 
.1 

f 
.395~:g~ ~ 

11003+0.25 1 
. ,-0 .46 

~ 

_:::::::::~lOOto9° 
~~ 

.400±.010 
110.16±0.251 

1 J 
I 010+·004 

. -.002 

10.25:g~~1 

~~s-i.20015'08IMAX 
~ lll1 .134±.014 

13.40±0.361 

II +.005 I .100±.010 I .050±.010 --I .018_. 003 .050±.010 
12.54±0.251 11.27±0.25) '10.46+0.13) I 11.27±0.251 

1.300133.02) -0.08 
REF 

© 1987 FUJITSU LIMITED D28016S-2C Dimensions In 
Inches and (millimeters) 



PACKAGE DIMENSIONS 

28-LEAD CERAMIC (CERDIP) FLAT PACKAGE 
(CASE No.: FPT-28C-C03) 

.37J.025 
(9.53±0.64) 

~rl 
.387~:g~ ~ , 

INDEX AREA (9.83+0.33) 1.100(27.94)MIN 

PI N-N-O-. l-_L-,:i'Tr--mTTTrrnrrTT"TTTT"TTlTT1nT1~--r'" 

.05011.27) 

TYP 

i .375±.025 

195T:J 

~ I •. 017±.002 I 
(O.43±0.05) 

.650±.005 .02810.71) 
(16.51±0.13) MAX 

~.689~gg (17.50~gjg)_ 
© 1987 FUJITSU LIMITED F28014S·3C 
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.005±.001 
(0.127±0.025) 

.038+.008 
(0.97±0.20) 
.090(2.29) 

MAX 

D!mensions in 
inches (millimeters) 
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PACKAGE DIMENSIONS 

LCC-28C-F02 

PAD CONFIGURATION 

678 '1011 
A, A2 A3 A4ASA6 

28-PAD CERAMIC (FRIT SEAL) LEADLESS CHIP CARRIER 
(CASE No.: LCC-28C-F02) 

·PIN NO.1 INOEX 

I 

C .400±.010 SQ~ 
110.16±0.25) 

.23616.0) SQ--I~--t_.0-;S2",,12;;;.0_S~) 
TYP TYP 

R.01210.30)TYP .04711.2) .016(0.4) 
14P LCS) TYP TYP 

.06011.52)TYP 

.10012.54)MAX TYP 

.320(S.13)TYP 

.07511.91) 
TYP 

.040(1.02)TYP 

* Shape of PIN NO.1 INDEX: Subject to change without notice. 
Dimens10ns in 
inches (millimeters) 

© 1987 FUJITSU LIMITED C28010S-1C 
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ECl 16384-BIT 
BIPOLAR RANDOM, 
ACCESS MEMORY 

MBM10484A-10 

16384-BIT BIPOLAR ECl RANDOM ACCESS MEMORY 

The Fujitsu MBM 10484A is fully decoded 16384-bit ECl read/write random 
access memory designed for high-speed scratch pad, control and buffer storage 

applications. This device is organized as 4096 words by 4 bits, and it features 
on·chip voltage compensation for improved noise margin. 

The MBM 10484A offers extremely small cell and chip size, realized through 
the use of Fujitsu's patented DOPOS (Doped Polysilicon), as well as IOP·II 

(Isolation by Oxide and Polysilicon) processing. As a result, very fast access 
time with high hields and outstanding device reliability are achieved in volume 

production. 

Operation for the MBM 10484A is specified over a temperature range of from 
O°C to 75°C (T A for DIP T c for Flat Package and lCC). It also features 28'pin 
ceramic DIP, Flat package, or lCC and is fully compatible with industry
standard 10K-series ECl families. 

• 4096 words x 4 bits organization 

• On-chip voltage compensation for improved noise margin 

• Fully compatible with industry·standard 10 K·series ECl families 

• Address access time: 10 ns max. 

• Chip select access time: 5 ns max. 

• Open emitter output for ease of memory expansion 

• low power dissipation of 0.07 mW/bit typo 

• DOPOS and IOP·II processing 

ABSOLUTE MAXIMUM RATINGS (See NOTE) 

Rating Symbol Value Unit 

VEE Pin Potential to Ground Pin VEE +0.5 to -7.0 V 

Input Voltage V ,N +0.5 to VEE V 

Output Current (DC, Output High) lOUT -30 mA 

TA for DIP -55 to +125 
°c Temperature under Bias 

Tc for Flat 
-55 to +125 Package and Lee 

Storage Temperature TSTG -65 to +150 °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. 

August 1988 
Edition 2.0 

CERAMIC PACKAGE 
DIP-28C-A06 

CERAMIC PACKAGE 
FPT-28C-C03 

LCC·28C·F01 . See Page 10 
LCC-28C·F02· See Page 11 

PIN ASSIGNMENT 

veCA Vcc 

003 002 

Do. Do, 

AD 0,. 

A, 0'3 

A2 D12 

A3 0" 

A. CS 
As WEl 
A6 WE2 

A, NC 

As A" 

NC A,o 

VEE Ag 

See Page 1 a 
LCC PAD CONFIGURATION: See Page 11 

This device contains circuitry to protect the 
inputs against damage due to high static vott· 
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 10484A BLOCK DIAGRAM 

a: 
w 
> a: 
o 
it 
w 
o 
8 
w q 
X 

AS Ag 

MEMORY CELL ARRAY 

~~----~r-~~~r-~~-r~~~-:~~~ 
WE1/WE2o-----L..,-_,..-i_r-_..,--'--; __ ..,-.J...-r __ ,....J 

TRUTH TABLE 

INPUT 
OUTPUT 

CS WE1/WE2 DIN 

H X X L 

L *L H L 

L *L L L 

L *H X DOUT 

FUNCTIONAL DESCRIPTION 
The Fujits MBM 10484A is fully decoded 16384·bit read/ 
write random access memory organized as 4096 words by 4 
bits. Memory cell selection is ach ieved by means of a 12 bit 
address destgned Ao th rough All . The active low Ch ip Select 
(CS) input is provided for memory expansion. The read and 
write operations are controlled by the state of the active low 
Write Enable (WE1/WE2) inputs With both WE1/WE2 and 

1-214 

MODE 

DISABLED 

WRITE "H" 

WRITE "L" 

READ 

*L = Both WE1 and WE2 are low. 

*H = EitherWE1 or WE2 is high. 

H = High Voltage Level 

L = Low Voltage Level 

X = Don't care 

CS held low, the data at DIN is written into the addressed 
location. To read, either WE1 or WE2 is held high, while CS 
is held low. Data at the addressed location is then transferred 
to DouT and read out non-inverted_ Open emitter outputs 
are provided to allow for maximum flexibility in output 
wired-OR connection. 



GUARANTEED OPERATING CONDITIONS 
(Referenced to Vee) 

Parameter Symbol Min Typ Max 

Supply Voltage VEE -5.46 -5.2 -4.94 

DC CHARACTERISTICS 

Unit 

V 

1111111111111111111111111111111111111111111111111111 
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Ambient Temperature for DIP, Case 
Temperature for Flat Package and Lee 

O°C to 75°C 

(Vee = 0 v, VEE = -5.2 V, Output load = 50 1.1 to -2.0 V, TA = oOe to 75°C for DIP, Airflow ~ 2.5 mIs, Tc = oOe to 75°C 
for Flat Package and lee, unless otherwise noted.l 

Parameter Symbol Min Typ Max Unit TA/Tc 

-1000 -840 O°C 
Output High Voltage 

V OH -960 -810 mV 25°C 
(V ,N = V ,H max or V ,L m;n) 

-900 -720 75°C 

-1870 -1665 O°C 
Output low Voltage 

VOL -1850 -1650 mV 25°C 
(V ,N = V ,H max or V ,L m;n) 

-1830 -1625 75°C 

-1020 O°C 
Output High Voltage 

V OHC -980 mV 25°C 
(V 1N = V 1H min or V 1L max) 

-920 75°C 

-1645 O°C 
Output low Voltage 

VOLC -1630 mV 25°C 
(V ,N = V ,H m;n or V ,L max) 

-1605 75°C 

-1145 -840 O°C 
Input High Voltage 

(Guaranteed Input Voltage High for All Inputs) 
V ,H -1105 -810 mV 25°C 

-1045 -720 75°C 

Input low Voltage 
-1870 -1490 O°C 

(Guaranteed Input Voltage low for All Inputs) V'L -1850 -1475 mV 25°C 

-1830 -1450 75°C 

Input High Current (V IN = V IH max) I'H 220 /lA O°C to 75°C 

Input low Current (V IN - V IL m;n) I'L -50 /lA O°C to 75°C 

CS Input low Current (V ,N = V ,L m;n) I'L 0.5 170 /lA O°C to 75°C 

Power Supply Current 

(All Inputs and Outputs Open) 
lEE -260 mA O°C to 75°C 

CAPACITANCE 

Parameter Symbol Min Typ Max Unit 

Input Pin Capacitance C'N 4 pF 

Output Pin Capacitance COUT 6 pF 
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AC CHARACTERISTICS 
(Vee = a v, VEE = -5.2 V ±5%, Output Load = 50 n to -2.0 V and 30 pF to GND, TA = o°c to 75°C for DIP, Airflow ~ 
2.5 mIs, Te = O°C to 75°C for Flat Package and LCC, unless otherwise noted.) 

GND 

READ CYCLE 

Parameter 

Address Access Time 

Chip Select Access Time 

Chip Select Recovery Time 

cs 

DOUT 

1-216 

Fig. 2 - AC TEST CONDITIONS 

t, 

Output Load: RL = 50n 
CL = 30pF 
(including jig and stray capacitance) 

NOTE: All timing measurements referenced to 50% input levels. 

Symbol Min Typ Max Unit 

tAA 2 10 ns 

tAC 1 5 ns 

t RC 1 5 ns 

READ CYCLE TIMING DIAGRAMS 

'OO"""~ ______ _ 
tAA--5-0~%>k=-i1 

DOUT 



WRITE CYCLE 

Parameter 

Write Pulse Width 

Write Disable Time 

Write Recovery Time 

Address Set Up Time 

Chip Select Set Up Time 

Data Set Up Time 

Address Hold Time 

Chip Select Hold Time 

Data Hold Time 

CS 
\ 

ADDRESSES 

WE 

-------

RISE TIME and FALL TIME 

Parameter 

Output Rise Time 

Output Fall Time 

1111111111111111111111111111111111111111111111111111 
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Symbol Min Typ Max Unit 

tww 10 ns 

tws 5 ns 

tWA 11 ns 

tSA 2 ns 

tsc 2 ns 

tso 2 ns 

tHA 1 ns 

tHC 1 ns 

tHO 1 ns 

WRITE CYCLE TIMING DIAGRAM 

J 

\V 
1\ 

-J tso - - tHof 

\ 
1~-tHA-

-tSA tww tHC-

tsc 50% V50% 

- tws~ -tWA-

Symbol Min Typ Max Unit 

t, 2.0 ns 

tf 2.0 ns 
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CHARACTERISTICS CURVES 

1-218 

Fig. 3 - OUTPUT HIGH VOLTAGE 
vs AMBIENT TEMPERATURE 
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Fig. 5 - OUTPUT LOW VOLTAGE 
vs AMBIENT TEMPERATURE 
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Fig. 7 - SUPPLY CURRENT 
vs AMBIENT TEMPERATURE 
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Fig.4 - OUTPUT HIGH VOLTAGE 
vs SUPPLY VOLTAGE 
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Fig. 6 - OUTPUT LOW VOLTAGE 
vs SUPPLY VOLTAGE 
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Fig. 8- SUPPLY CURRENT 
vs SUPPLY VOLTAGE 
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Fig. 9 - ADDRESS ACCESS TIME 
vs AMBIENT TEMPERATURE 

o 20 40 60 80 
TA. AMBIENT TEMPERATURE 1°C) for DIP 

Fig. 11 - WRITE PULSE WIDTH 
vs AMBIENT TEMPERATURE 

o 20 40 60 80 
TA • AMBIENT TEMPERATURE 1°C) for DIP 
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Fig. 10- ADDRESS ACCESS TIME 
vs SUPPLY VOLTAGE 
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Fig. 12- WRITE PULSE WIDTH 
vs SUPPLY VOLTAGE 
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PACKAGE DIMENSIONS 

28-LEAD CERAMIC (METAL SEAL) DUAL IN-LINE PACKAGE 
(CASE No.: DIP-28C-A06) 

1-220 

"~i~'\ ~ O[D 1 INDEX AREA ~ 

D 
I. 1.4oo±.020 

13S.S6±0.Sll 

__ :::~l OOto90 

~~ 
.400±.010 

~d=*=I=ll0JO'2SI 

LOlO+·004 
. -.002 

10.2S~~:~~1 

~il~"~'~' ~ LUJ .134±.014 
13.40±0.361 

+.005 
.100±.010 .OSO±.010 --11 .018_.003 .050±.010 

12.S4±0.2SI 11.27±0.2SI -10.46+0.131 11.27±0.2SI 
1.300133.021 -0.08 

REF 

© 1987 FUJITSU LIMITED D28016S·2C 
Dimensions in 
inches and (millimeters) 



28·LEAD CERAMIC (CERDIP) FLAT PACKAGE 
(CASE No.: FPT-28C·C03) ,-

.375±.025 

).LLlll.l.J..ll.ll..LLLllLLlll.l.J..l.l...l..l. "TM' 
.387~:g;~ 

INDEX AREA (983+0.33) 1.100(27.94)MIN 

'" "., '"'' ~I'r+TTnrrnCT"TT"TT"TT"TT"TTn~~-+'" 
.050(1.27) 

TYP 
~ --11 .017+.002 

(O.43±0.05) 
.650±.005 

(16.51±0.13) 

1-----.689~:gg (17.50~g:jg)-

© 1987 FUJITSU LIMITED F28014S-3C 

.375±.025 

(9.5T64) 

.028(0.71) 

MAX 

1111111111111111111111111111111111111111111111111111 
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-

-

.005±.001 
(O.127±0.025) 

.038±.008 
(0. 97±0. 20) 
.090(2.29) 

MAX 

Dimensions in 
inches (millimeters) 
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PACKAGE DIMENSIONS (continued) 

PAD CONFIGURATION 

1-222 

LCC-28C-F01 

II~ 1241231:n I" I "" I '91 
L_I._L_.1_J_J __ L_J 

28-PAD CERAMIC (FRIT SEAL) LEADLE$S CHIP CARRIER 
(CASE No_: LCC-28C-F01) 

'PIN NO.1 INDEX 

! 

C.04011.021TVP 
13PLCS) 

.04511. 14)TVP 

.oe511.651TVP 

.10512.67)MAX 

*Shape of PIN NO.1 INDEX: Subject to change without notice. 

©1987 FUJITSU LIMITED C28006S-1C 

.025 •. 005 
10.64'0.13) 

.050±.Ooe 
11.27±0.15) 

.3OOI7.62)TVP 

.08512.161TVP 

C.01510.38)TVP 

.05011.27) TVP 

Dimensions in 
inches (millimeterS) 



I. 
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LCC·28C·F02 

PAD CONFIGURATION 

D'4D'3D'2D11CSWE2 
252423222120 

DDUT, "[J""" DOUT2 27 18 A,,1 

Vee 28 17 AID 

Vee 1 TOP VIEW 16 Ag 
Vee 2 15 VEF 

aOUT3 3 14 VEE 

DDUT4 4 13 A8 

AO 5 12 A7 

67891011 
A, A2 A J A4A5A6 

28·PAD CERAMIC (FRIT SEAL) LEADLESS CHIP CARRIER 
(CASE No.: LCC·28C·F02) 

.236(6.0) SO--t_--+-,-,.0"",S2:::-(2;;;.0 __ S~) 
TVP TVP 

R.012(0.30)TVP .047(1.2) .016(0.4) 
(4PLCS) TVP TVP 

'PIN NO.1 INDEX 

I 

.400'.010 ~ 
(10.16.0.25) SO 

R.00S(O.20) 
TVP(24PLCS) 

.040(1.02)TVP 

.060(1.52ITVP 

.100(2.54IMAX TVP 

.320(S.13ITVP 

.075(1.911 
TVP 

.040(1.02ITVP 

* Shape of PIN NO.1 INDEX: Subject to change without notice. 

© 1987 FUJITSU LIMITED C2801QS-1C 

Dimensions in 
inches (millimeters) 
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ECl 16384-BIT 
BIPOLAR RANDOM 
ACCESS MEMORY 

16384-BIT BIPPOlAR ECl RANDOM ACCESS MEMORY 

The Fujitsu MBM 100484A is fully decoded 16384-bit ECl read/write random 
access memory designed for high-speed scratch pad, control and buffer storage 
applications. This device is organized as 4096 words by 4 bits, and it features 
on-chip voltage temperature compensation for improved noise margin. 

The MBM 100484A offers extremely small cell and chip size, realized through 
the use of Fujitsu's patented DOPOS (Doped PolysiliconL as well as IOP·IT 
(Isolation by Oxide and Polysilicon) processing. 

Operation for the MBM 100484A is specified over a temperature range of from 
O°C to 85°C (T A for DIP, T c for Flat Package and lCC). It also features 
28-pin DIP or Flat package and lCC, and is fully compatible with industry· 

standard lOOK-series ECl families. 

• 4096 words x 4 bits organization 

• On·chip voltage temperature compensation for improved noise margin 

• Fully compatible with industry·standard 100 K·series ECl families 

• Address access time: 10 ns max. 

• Chip select access time: 5 ns max. 

• Open emitter output for ease of memory expansion 

• low power dissipation: 0.06 mW/bit typo 

• DOPOS and IOP·IT processing 

ABSOLUTE MAXIMUM RATINGS (See NOTE) 

Rating Symbol Value Unit 

VEE Pin Potential to Ground Pin VEE +0.5 to -7.0 V 

Input Voltage V,N +0.5 to VEE V 

Output Current (DC, Output High) lOUT -30 mA 

TAforDIP -55 to +125 

Temperature under Bias T c for Flat 
-55 to +125 

°c 
Package and LCC 

Storage Temperature TSTG -65 to +150 °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. 

MBM100484A-l0 

August 1988 
Edition 2.0 

I 

~ERAMIC PACKAGE 
DIP-28C-A06 

CERAMIC PACKAGE 
FPT-28C-C03 

LCC.28C.FOI See Page 10 
LCC·28C-F02: See Page 11 

PIN ASSIGNMENT 

See Page 10 
LCC PAD CONFIGURATION: See Page 11 

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, 

1-225 
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Fig. 1 - MBM 100484A BLOCK DIAGRAM 

AO 

A1 
a: 
w 
::': 

A2 a: 
0 

A3 Ii: 
w 
0 

A4 0 
U 
w 

A5 0 
X 

As 

CS 
WE1/WE2 

TRUTH TABLE 

INPUT 
OUTPUT 

CS WE1/WE2 D,N 

H X X L 

L *L H L 

L *L L L 

L *H X DOUT 

FUNCTIONAL DESCRIPTION 
The Fujits MBM 100484A is fully decoded 16384·bit read/ 
write random access memory organized as 4096 words by 4 
bits. Memory cell selection is achieved by means of a 12 bit 
address designed Ao through All . The active low Chip Select 
(CS) input is provided for memory expansion. The read and 
write operations are controlled by the state of the active low 
Write Enable (WE1/WE2) inputs. With both WE1/WE2 and 

1-226 

MODE 

DISABLED 

WRITE "H" 

WRITE "L" 

READ 

*L = Both WE1 and WE2 are tow. 

*H = Either WEl or WE2 IS high. 

H = High Voltage level 

L = Low Voltage Level 

X = Don't care 

CS held low, the data at D'N is written into the addressed 
location. To read, either WE1 or WE2 is held high, while CS 
is held low. Data at the addressed location is then transferred 
to DouT and read out non·inverted. Open emitter outputs 
are provided to allow for maximum flexibility in output 
wired·OR connection. 
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GUARANTEED OPERATING CONDITIONS 
(Referenced to Veel 

Parameter Symbol Min Typ Max Unit 
Ambinet Temperature for DIP, Case 
Temperature for Flat Package and Lee 

Supply Voltage VEE -5.7 -4.5 -4.2 V O°C to 85°C 

DC CHARACTERISTICS 
(Vee = 0 v, VEE = -4.5 V, Output Load = 50 n to -2.0 V, TA = oOe to 85°e for DIP, Airflow ~ 2.5 mis, TA = oOe to 85°e 
for Flat Package and Lee unless otherwise noted.) 

Parameter Symbol Min Typ Max Unit 

Output High Voltage 
V OH 

(V 1N = V 1H max orV 1L min) 
-1025 -880 mV 

Output Low Voltage 
VOL 

(V 1N = V 1H max or V 1L min) 
-1810 -1620 mV 

Output High Voltage 
V OHC -1035 mV 

(V 1N = V 1H min or V 1L max) 

Output Low Voltage 
VOLC 

(V ,N = V ,H min or V ,L max) 
-1610 mV 

Input High Voltage 
V ,H 

(Guaranteed Input Voltage High for All Inputs) 
-1165 -880 mV 

I nput Low Vol tage 
V ,L -1810 -1475 mV 

(Guaranteed Input Voltage Low for All Inputs) 

Input High Current (V ,N = V ,H max) I'H 220 J.1A 

Input Low Current (V IN = V,L min) I'L -50 J.1A 

CS Input Low Current (V ,N = V ,L min) I'L 0.5 170 J.1A 

Power Supply Current 
lEE 

(All Inputs and Output Open) 
-260 mA 

CAPACITANCE 

Parameter Symbol Min Typ Max Unit 

Input Pin Capacitance C 'N 4 pF 

Output Pin Capacitance COUT 6 pF 

1-227 
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AC CHARACTERISTICS 
(Vee = 0 v, VEE = -4.5 V ±5%, Output Load = 50 " to -2.0 V and 30 pF to GND, TA = O°C to 85°C for DIP, Airflow ~ 
2.5 mis, Te = O°C to 85°C for Flat Package and LCC, unless otherwise noted.) -

GND 

VCC 

READ CYCLE 

Parameter 

Address Access Ti me 

Chip Select Access Time 

Chip Select Recovery Time 

es 

DOUT 

1-228 

Fig.2 - AC TEST CONDITIONS 

tr = tf = 1.5ns typ 

Output Load: R L = 50n 
CL = 30pF 
(Including jig and stray capacitance) 

NOTE: All timing measurements referenced to 50% input levels. 

Symbol Min Typ Max Unit 

tAA 2 10 ns 

tAC 1 5 ns 

t RC 1 5 ns 

READ CYCLE TIMING DIAGRAMS 

ADDRESSES~ _______ _ 

----t ~-tAA----Ij~ 
5°o/L 



WRITE CYCLE 

Parameter Symbol 

Write Pulse Width tww 

Write Disable Time tws 

Write Recovery Time tWR 

Address Set Up Time tSA 

Chip Select Set Up Time tsc 

Data Set Up Time tso 

Address Hold Time tHA 

Chip Select Hold Time tHC 

Data Hold Time tHO 
L---_ ----

Min 

10 

2 

2 

2 

1 

1 

i 
1 
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Typ Max Unit 

ns 

5 ns 

11 ns 

ns 

ns 

ns 

ns 

ns 

ns 
. __________ .. ___ ---1 

WRITE CYCLE TIMING DIAGRAM 

\ 
CS 1\ I 

'" 
\V 

/\ 
ADDRESSES 

;t tso I-- ~ tHof 

\ V 
1\ r--tHA-

WE 

_tSA tww tHC------------
DOUT tsc 50% 50% 

- tws~ f----tWR 

RISE TIME and FALL TIME 

Parameter Symbol Min Typ Max Unit 

Output Rise Time t, 2.0 ns 

Output Fall Time tf 2.0 ns 

1-229 
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CHARACTERISTICS CURVES 
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Fig, 3 - OUTPUT HIGH VOLTAGE 
YS AMBIENT TEMPERATURE 

~ -0.71--+-+-+-+-+-+---+-+-+-I 
w 
<.:l 
« 
~ -0.81--+---+---+-+-+-+-+-+-+-1 
o 
> 
I 
~ -0.9 t-t-t-t-t-t-t-j-j-t---1 
I 

~ -1.ot!;f;f;EEE:EED 
:::> 
o 
~ -1.1I-t-t-t-t-t-t-j-j-t---1 

> 
o 20 40 60 80 

TA • AMBIENT TEMPERATURE 1°C) for DIP 

"> 
- -1.4 
w 
<.:l « 
f-6 -1. 

> 
:;: 
g -1. 

f
:::> 
0.. 
f- -1. 
:::> 
o 
.:. 
:? -1. 

5 

6 

7 

8 

hg. 5 - OUTPUT LOW VOLTAGE 
YS AMBIENT TEMPERATURE 

-
o 20 40 60 80 

TA • AMBIENT TEMPERATURE lOCI for DIP 

_ 250 
« 
.§. 

~ 200 
w 
a: 
a: a 150 

~ 
0.. 
0.. 100 
~ 
w 
w 

SP 

Fig. 7 - SUPPLY CURRENT 
YS AMBIENT TEMPERATURE 
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Fig. 9 - ADDRESS ACCESS TIME 
vs AMBIENT TEMPERATURE 
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T A • AMBIENT TEMPERATURE lOCI for DIP 

Fig. 11 - WRITE PULSE WIDTH 
vs AMBIENT TEMPERATURE 

c 20~~~~r-~r-r-r-r

I 
f-

~ 15~~~~r-r-r-r-r-~ 

w 

~ 10~~r-r-r-r-r-r-r-~ 
Q. 

W 
f-
a: 
;: 
~ 
} O~~~~~~r-r-~~ 

o 20 40 60 80 
tAo AMBIENT TEMPERATURE lOCI for DIP 

1111111111111111111111111111111111111111111111111111 

FUJITSU 
MBM100484A-10 1111111111111111111111111111111111111111111111111111 

Fig. 10- ADDRESS ACCESS TIME 
vs SUPPLY VOLTAGE 
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Fig. 12 - WRITE PULSE WIDTH 
vs SUPPLY VOLTAGE 
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PACKAGE DIMENSIONS 

1 ... 232 

28·LEAD CERAMIC (METAL SEAL) DUAL IN·L1NE PACKAGE 
(CASE No.: DIP·28C·A06) 

":':::::~~ ~ 0 1 
I. 1.400±.020 

135.56±0.51} 

-~ I~"oo'." 
~ LLU .134±.014 

13.40±0.36} 

1\ +.005 .100±.010 .050±.010 ---j .018_. 003 .050±.010 
12.54±0.25} 11.27±0.25} -10.46+0.13} 11.27±0.25} 

1.300133.02} -0.08 
REF 

© 1987 FUJITSU LIMITED D28016S-2C 
Dimensions in 
inches and (millimeters) 



28-LEAD CERAMIC (CERDIPi FLAT PACKAGE 
(CASE No.: FPT-28C-C03i 

~~l 

.375±.025 
19.53±0.641 

-+ 
I 

1111111111111111111111111111111111111111111111111111 
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MBM 100484A-l0 1111111111111111111111111111111111111111111111111111 

.387~:g~ ; 
INDEX AREA 1983+0.33 1 1.100127.941MIN 

. t 30 I ----\-

PIN NO.1 INDEX 

I 

I I 

I 
-~.- ... -

"""'~J 19.53±0.641 l I, ~--- .005±.001 

j 
10.127±0.0251 

.05011. 271-r ~ .-jl .017±.002 .038±.008 
TYP (O.43±0.051 10.97±0.201 

.650±.005 .02810.711 .09012.291 
I' 116.51±0.131 r-----MAx- MAX 

L.689+·017 117.50+0.431-1 
-.012 -0.30 

© 1987 FUJITSU LIMITED F28014S·3C Dimensions in 
inches (millimeters) 
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PACKAGE DIMENSIONS (continued) 

LCC-28C-F01 

PAD CONFIGURATION 

,,,,,2-1'2,,,.,1,,,,,,1'., 
L_L_L_l_l_.J __ l_l 

!IAn 

,'6 A,O 

TOP VIEW' .. Aq 

r-r-r-r-r"-r-r-l 
I 6 I • 1 , I • 1 ~ I '" r" I 

28-PAD CERAMIC (FRIT SEAL) LEADLESS CHIP CARRIER 
(CASE No.: LCC-28C-F01) 
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'PIN NO.1 INDEX 

! 

.450~:~~~ 

C.040( 1.021TVP 
(3PLCSI 

.045(1.14)TVP 

.065(1.65ITVP 

.105(2.67IMAX 

*Shape of PIN NO.1 INDEX: Subject to change without notice. 

©1987 FUJITSU LIMITED C28006S-1C 

(1.27±0.151 

.300(7.62ITVP 

.085(2.16ITVP 

C.015(O.38ITVP 

.050(1.27ITVP 

Dimensions in 
inches Imillimeters) 
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PAD CONFIGURATION 

014D13D12D l,CSWE2 
252423222120 DDUT,"[],,"', 

DDUT2 27 l8Al1 

Vee 28 17 A1D 

Vee 1 TOP VIEW 16 Ag 
Vee 2 15 VEE 

DOUT3 3 14 VEE 

DDUT4 4 13 As 

AO 5 12 A, 

67891011 
A,A2 A3 A4 ASAt; 

28·PAD CERAMIC (FRIT SEALI LEADLESS CHIP CARRIER 
(CASE No.: LCC·28C·F021 

'PIN NO.1 INDEX 
I 

.400±.010 50~ 
(10.16±0.251 

.236(6.01 50--1_-+.:.:.0",82;;;-(2;:::.0.:.;8,,-1 
TYP TYP 

R.012(0.30ITYP .047(1.21 .016(0.41 
(4PLC51 TYP TYP 

R.008(O.201 
TYP(24PLC51 

.040(1.02ITYP 

.060(1.52ITYP 

.100(2.54IMAX TVP 

.320(8.13ITVP 

.075(1.911 
TVP 

.040(1.02ITYP 

'II Shape of PIN NO.1 INDEX: Subject to change without notice. 

Q 1987 FUJITSU LIMITED C2B010S-1C 

Dimensions in 
inches (millimeters) 
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16384-BIT BIPOLAR ECl RANDOM ACCESS MEMORY 

The Fujitsu MBM 10484 is fully decoded 16384-bit ECl read/write random 
access memory designed for high-speed scratch pad, control and buffer storage 
applications. This device is organized as 4096 words by 4 bits, and it features 
on·chip voltage compensation for improved noise margin. 

The MBM 10484 offers extremely small cell and chip size, realized through 
the use of Fujitsu's patented DOPOS (Doped Polysilicon), as well as IOP·U 
(Isolation by Oxide and Polysilicon) processing. As a result, very fast access 
time with high yields and outstanding device reliability are achieved in volume 
production. 

Operation for the MBM 10484 is specified over a temperature range of from 
O°C to 75°C (TA for DIP,Tc for Flat Package). It also features 28-pin ceramic 
DIP or Flat package, and is fully compatible with industry·standard 10 K· 
series ECl families. 

• 4096 words x 4 bits organ ization 

• On·chip voltage compensation for improved noise margin 

• Fully compatible with industry-standard 10 K·series ECl families 

• Address access time: 15 ns max. 

• Chip select access time: 8 ns max. 

• Open emitter output for ease of memory expansion 

• low power dissipation of 0.07 mW/bit typo 

• DOPOS and IOP·1I processing 

ABSOLUTE MAXIMUM RATINGS (See NOTE) 

Rating Symbol Value Unit 

VEE Pin Potential to Ground Pin VEE +0.5 to -7.0 V 

Input Voltage V IN +0.5 to VEE V 

Output Current (DC, Output High) lOUT -30 mA 

TA for DIP -55 to +125 
°c Temperature under Bias 

Te for Flat 
-55 to +125 Package 

Storage Temperature TSTG -65 to +150 °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. 

veeA 

003 

004 

MBM10484-15 

Februarv 1988 
Edition 2.0 

CERAMIC PACKAGt: 
DIP-28C-A06 

CERAMIC PACKAGE 
FPT-28C-C03 

PIN ASSIGNMENT 

Vee 

0 02 

001 

Ao 0 ,4 

A, 0,3 

A2 0 ,2 

A3 0" 

A4 CS 
As WEI 

As WE2 

A7 NC 

As A" 

NC A, o 

VEE Ag 

Vee grounded 

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 10484 BLOCK DIAGRAM 

0: 
W 
> a: 
o 
i 
w 
o 
o 
u 
~ 
X 

As Ag 

MEMORY CELL ARRAY 

~~-----r-:~--~~:--;-:~--r-~:-l 
WE1/WE2o---------1--r ____ r-~-r ____ ~~-, ____ ;-~-; ____ -r~ 

TRUTH TABLE 

INPUT 
OUTPUT 

CS WE1/WE2 D,N 

H X X L 

L *L H L 

L *L L L 

L *H X DOUT 

FUNCTIONAL DESCRIPTION 
The Fujits MBM 10484 is fully decoded 16384·bit readl 
write random access memory organized as 4096 words by 4 
bits. Memory cell selection is ach ieved by means of a 12 bit 
address designed Ao through All. The active low Chip Select 
(CS) input is provided for memory expansion. The read and 
write operations are controlled by the state of the active low 
Write Enable (WE1/WE2) inputs With both WE1/WE2 and 
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MODE 

DISABLED 

WRITE "H" 

WRITE "L" 

READ 

*L == Both WEl and WE2 are low. 

*H == Either WE1 or WE2 is high. 

H == High Voltage Level 

L = Low Voltage Level 

X = Don't care 

CS held low, the data at D'N is written i.nto the addressed 
location. To read, either WE1 or WE2 is held high, while CS 
is held low. Data at the addressed location is then transferred 
to DOUT and read out non·inverted. Open emitter outputs 
are provided to allow for maximum flexibility in output 
wired·OR connection. 



GUARANTEED OPERATING CONDITIONS 
(Referenced to Vee) 

Parameter Symbol Min Typ Max 

Supply Voltage VEE -5.46 -5.2 -4.94 

DC CHARACTERISTICS 

Unit 

V 

I'lillI 1IIIIII'I:IIIIIIII,lill,llllilllllll:1111 

FUJITSU 

MBM 10484-15 i 1111111 11:111111111111111111111111!11111111!111111 

Ambient Temperature for DIP, 
Case Temperature for Flat Package 

O°C to 75°C 

(Vee = 0 v, VEE = -5.2 V, Output Load = 50 Q to -2.0 V, TA = DoC to 75°C for DIP, Airflow ~ 2.5 mis, Te = DoC to 7Eoe 

for Flat Package, unless otherwise noted.) 

Parameter Symbol Min Typ M"x Unit TA 

-1000 -840 O°C 
Output High Voltage 

V OH -960 -810 mV 25°C 
(V ,N = V ,H max or V ,L min) 

-900 -720 75°C 

-1870 -1665 O°C 
Output Low Voltage 

VOL -1850 -1650 mV 25°C 
(V ,N = V ,H max or V ,L min) 

-1830 -1625 75°C 

-1020 O°C 
Output High Voltage 

V OHC -980 mV 25°C 
(V ,N = V ,H min or V 1L max) 

-920 75°C 

-1645 O°C 
Output Low Voltage 

V OLC -1630 mV 25°C 
(V ,N = V 1H min or V ,L max) 

-1605 75°C 

-1145 -840 O°C 
Input High Voltage 

V'H -1105 -810 25°C 
(Guaranteed Input Voltage High for All Inputs) 

mV 

-1045 -720 75°C 

-1870 -1490 O°C 
Input Low Voltage 

V'L -1850 -1475 mV 25°C 
(Guaranteed Input Voltage Low for All Inputs) 

-1830 -1450 75°C 

Input High Current (V'N = V'H maxi I'H 220 iJ A O°C to 75°C 

Input Low Current IV ,N = V'L m'nl I'L -50 iJ A 0°Ct075°C 

CS Input Low Current IV'N = V'L min) I'L 0.5 170 iJA 0°Ct075°C 

Power Supply Current 
-240 O°C to 75°C 

IAII Inputs and Outputs Open) 
lEE mA 

CAPACITANCE 

Parameter Symbol Min Typ Max Unit 

Input Pin Capacitance C'N 4 pF 

Output Pin Capacitance COUT 6 pF 
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AC CHARACTERISTICS 
(Vee = 0 v, VEE = -5.2 V ±5%, Output Load = 50 [2 to -2.0 V and 30 pF to GND, TA = O°C to 75°C for DIP, Airflow;;; 
2.5 mis, Te = O°C to 75°C for Flat Package, unless otherwise noted.) 

GND 

Vee 

READ CYCLE 

Parameter 

Address Access Time 

Chip Select Access Time 

Chip Select Recovery Time 

cs 

DOUT 

1-240 

Fig.2 - AC TEST CONDITIONS 

t, 

Output Load: R L ~ 50[2 
CL = 30pF 
(including jig and stray capacitance) 

NOTE: All timing measurements referenced to 50% input levels. 

Symbol Min Typ Max Unit 

tAA 15 ns 

tAc 8 ns 

tAC 8 ns 

READ CYCLE TIMING DIAGRAMS 

""""" +-tA-A-=--------~--;----
1'---

DOUT 50~ 



WRITE CYCLE 

Parameter 

Write Pulse Width 

Write Disable Time 

Write Recovery Time 

Address Set Up Time 

Chip Select Set Up Time 

Data Set Up Time 

Address Hold Time 

Chip Select Hold Time 

Data Hold Time 

\ 

ADDRESSES 

-------
DOUT 

RISE TIME and FALL TIME 

Parameter 

Output Rise Time 

Output Fall Time 

Symbol Min 

tww 15 

tws 

tWR 

tSA 3 

tsc 3 

tso 3 

tHA 2 

tHC 2 

tHO 2 

WRITE CYCLE TIMING DIAGRAM 

\V \V 
/1\ /1\ 

~tso f-- - ,",f: 
/>:---tHA-

1111111111111111111111111111111111111111111111111111 

FUJITSU 
MBMl0484-15 1IIIImlllllllllllllllllllllllllllllllllllllllllili 

Typ Max Unit 

ns 

8 ns 

17 ns 

ns 

ns 

ns 

ns 

ns 

ns 

1 

i---tSA tww tHC-----
tsc 50% / 

V50% 

- tws r---tWR-

Symbol Min Typ Max Unit 

tr 2.5 ns 

t, 2.5 ns 
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CHARACTERISTICS CURVES 
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Fig. 3 - OUTPUT HIGH VOLTAGE 
vs AMBIENT TEMPERATURE 
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Fig.5 - SUPPL V CURRENT 
vs AMBIENT TEMPERATURE 

I--

o 20 40 60 BO 
TA. AMBIENT TEMPERATURE 1°C) for DIP 

Fig. 4 - OUTPUT LOW VOLTAGE 
vs AMBIENT TEMPERATURE 
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Fig. 6 - SUPPL V CURRENT 
vs SUPPL V VOLTAGE 
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Fig. 7 - ADDRESS ACCESS TIME 
vs AMBIENT TEMPERATURE 

02040 6080 
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Fig. 9 - WRITE PULSE WIDTH 
vs AMBIENT TEMPERATURE 
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Fig. 8 - ADDRESS ACCESS TIME 
vs SUPPLY VOLTAGE 
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VEE, SUPPLY VOLTAGE IV) 

Fig. 10 - WRITE PULSE WIDTH 
vs SUPPLY VOLTAGE 
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PACKAGE DIMENSIONS 
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28·LEAD CERAMIC (METAL SEALI DUAL IN-LINE PACKAGE 
(CASE No.: Dlp·28C·A06) 

1.400t.020 
-.--(~ 

-~.Jtl·20015.08IMAX 
~~ .134 .. 014 

!3.40±O.36) 

, jl.o ,'" J 100~.010 -' cOSO±.OIO _ ~'8_.003 .050t.Ol0 
!~.54!o'25) (1.27±O.251 (o4~ 11.27±O.25) 

1.300(33.02) . ··0.08 
--- -' -- REF - -- .. 

28-LEAD CERAMIC (CERDIP) FLAT PACKAGE 
(CASE No.: FPT·28C-C03) 

I 
.375t.025 

(llUlililJCllLlJ.llllilJ.llJeu, 19~0B41 
I 

.3B7~:g~ ~ , 
19.a3~g·~g) ,.,0

1

0 (27.94IM1N 

lr.ImnnrmnrmmTTTTTrt I 

~1"'L5 
1953'0.64) ! 

_ i 
_~:~~/7) T! ~. - -ll--(~~:~:~~~I i 

11- (1¥.~1·~~-.-.---l _.02~~:n 

.689~'gg (17 5O~g·~gl 

DimenSlons,n 
,ncl">esand(mdlometers) 

J 
.COS±.DOt 

!O.127±O.025J 
038t.008 

~ 
.090(2.29) 

-MAX--
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16384-BIT BIPOLAR ECl RANDOM ACCESS MEMORY 

The Fujitsu MBM 100484 is fully decoded 16384-bit ECl read/write random 
access memory designed for high-speed scratch pad, control and buffer storage 
applications_ This device is organized as 4096 words by 4 bits, and it features 
on-chip voltage temperature compensation for improved noise margin_ 

The MBM 100484 offers extremely small cell and chip size, realized through 
the use of Fujitsu's patented DOPOS (Doped Polysilicon), as well as IOP-ll 
(Isolation by Oxide and Polysilicon) processing_ 

Operation for the MBM 100484 is specified over a temperature range of from 
O°C to 85°C (TA for DIP,Tc for Flat Package). It also features 28-pin DIP or 
Flat package, and is fully compatible with industry-standard 100 K-series ECl 
families. 

• 4096 words x 4 bits organization 

• On-chip voltage temperature compensation for improved noise margin 

• Fully compatible with industry-standard 100 K-series ECl families 

• Address access time: 15 ns max. 

• Chip select access time: 8 ns max. 

• Open emitter output for ease of memory expansion 

• low power dissipation: 0.06 mW/bit typo 

• DOPOS and IOP-ll processing 

ABSOLUTE MAXIMUM RATINGS (See NOTE) 

Rating Symbol Value Unit 

VEEPin Potential to Ground Pin VEE +0.5 to -7.0 V 

I nput Voltage V'N +0.5 to VEE V 

Output Current (DC, Output High) lOUT -30 rnA 

TAforDIP -55 to +125 

Temperature under Bias Tc for Flat 
-55 to +125 

°c 

Package 

Storage Temperature TSTG -65 to +150 °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. 

VCCA 

003 

004 

Ao 
A, 

A2 

A3 

A4 

AS 

A6 

A7 

AS 

NC 

VEE 

MBM100484-15 

February 1988 
Edition 2.0 

CERAMIC PACKAGE 
DIP-28C-A06 

CERAMIC PACKAGE 
FPT-28C-C03 

PIN ASSIGNMENT 

Vcc 

002 

00' 

0'4 

0'3 

0'2 

0" 

CS 
WE1 

WE2 

NC 

A" 

A,o 

Ag 

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 100484 BLOCK DIAGRAM 

a: 
w 
> a: 
D 
~ 
w 
D 

8 
w 
D 
X 

Ag 

MEMORY CELL ARRAY 

~~ ____ ~---U---r--~~:-~~--:-~~-, 
WE1/WE2o-----L.,.:. ___ -,._:.....,.-_-,....:_r-_..,..-L....., __ ..,....J 

TRUTH TABLE 

INPUT 
OUTPUT 

CS WE1/WE2 DIN 

H X X L 

L *L H L 

L *L L L 

L *H X DOUT 

FUNCTIONAL DESCRIPTION 
The Fujits M BM 100484 is fully decoded 16384·bit read/ 
write random access memory organized as 4096 words by 4 
bits. Memory cell selection is ach ieved by means of a 12 bit 
address designed Ao through All. The active low Chip Select 
(CS) input is provided for memory expansion. The read and 
write operations are controlled by the state of the active low 
Write Enable (WE 1 /WE2) inputs. With both WE 1 /WE2 and 
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MODE 

DISABLED 

WRITE "W 

WRITE "L" 

READ 

*L = Both WEI and WE2 are low. 

*H = Either WEI or WE2 is high. 

H = High Voltage Level 

L = Low Voltage Level 

X = Don't care 

CS held low, the data at DIN is written into the addressed 
location. To read, either WE1 or WE2 is held high, while CS 
is held low. Data at the addressed location is then transferred 
to DouT and read out non·inverted. Open emitter outputs 
are provided to allow for maximum flexibility in output 
wired·OR connection. 



GUARANTEED OPERATING CONDITIONS 
(Referenced to Vee! 

Parameter Symbol Min Typ Max 

Supply Voltage VEE -5.7 -4.5 -4.2 

DC CHARACTERISTICS 

Unit 

V 

Ilillllllllllllllllllllllllllllllllllllllllllllll 
FUJITSU 

MBMl00484-15 1111111111111111111111111111111111111111111111111 

Ambient Temperature for DIP, 
Case Temperature for Flat Package 

O°C to 85°C 

(Vee = 0 v, VEE = -4.5 V, Output Load = 50 n to -2.0 V, TA = DoC to 85°C for DIP, Airflow;;:; 2.5 mIs, Te = oDe to 85°C 
for Flat Package, unless otherwise noted.) 

Parameter Symbol Min Typ Max Unit 

Output High Voltage 
VOH 

(V IN = V ,H max or V ,L m;n) 
-1025 -880 mV 

Output Low Voltage 
VOL 

(V IN = V ,H max or V,l. m;n) 
-1810 -1620 mV 

Output High Voltage 
V OHC -1035 mV 

(V IN = V 1H min or V1L max) 

Output Low Voltage 
VOLC -1610 mV 

(V 1N = V1H min or V1L max) 

Input High Voltage 
V ,H -1165 -880 mV 

(Guaranteed Input Voltage High for All Inputs) 

Input Low Voltage 
V ,L -1810 -1475 mV 

(Guaranteed Input Voltage Low for All Inputs) 

Input High Current (V ,N = V ,H max) I'H 220 IlA 

Input Low Current (V ,N = V,L m;n) I'L -50 IlA 

CS Input Low Current (V ,N = V,L m;n) I'L 0.5 170 IlA 

Power Supply Current 
lEE -240 mA 

(All Inputs and Output Open) 

CAPACITANCE 

Parameter Symbol Min Typ Max Unit 

Input Pin Capacitanoe C'N 4 pF 

Output Pin Capacitanoe COUT 6 pF 

1-247 

.. 



.. 

1111111111111111111111111111111111111111111111111111 

FUJITSU 
1IIIIIImillmlllllillmlllillmmlmllillmi M8Ml00484-15 

AC CHARACTERISTICS 
(Vee = 0 v, VEE = -4.5 V ±5%, Output Load = 50 n to -2.0 V and 30 pF to GND, TA = o°c to 85°C for DIP, Airflow ~ 
2.5 mIs, Te = O°C to 85°C for Flat Package, unless otherwise noted.) 

Fig. 2 - AC TEST CONDITIONS 

GND 

VCC 

DoUTI-+--, t, 

tr = tf = 2.5ns typ r Output Load: RL = 50n 
CL = 30pF 
(including jig and stray capacitance) 

NOTE: All timing measurements referenced to 50% input levels. 

READ CYCLE 

Parameter Symbol Min Typ Max Unit 

Address Access Time tAA 15 ns 

Chip Select Access Time tAC 8 ns 

Chip Select Recovery Time t RC 8 ns 

READ CYCLE TIMING DIAGRAMS 

CS ADDRESSES -ysoo ______ _ 
---' l-==tAA----1~1,,__ 

50%L-DOUT DOUT 
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WRITE CYCLE 

Parameter 

Write Pulse Width 

Write Disable Time 

Write Recovery Time 

Address Set Up Time 

Chip Select Set Up Time 

Data Set Up Time 

Address Hold Time 

Chip Select Hold Time 

Data Hold Time 

" 
ADDRESSES 

-------
DOUT 

RISE TIME and FALL TIME 

Parameter 

Output Rise Time 

Output Fall Time 

1111111111111111111111111111111111111111111111111111 

FUJITSU 
MBMl00484-15 IIIIIIIIIIIIIIIIIIIIIIIIIIIII!IIIIIIIIIIIIIIIIIIIIII 

Symbol Min Typ Max Unit 

tww 15 ns 

tws 8 ns 

tWR 17 ns 

tSA 3 ns 

tsc 3 ns 

tso 3 ns 

tHA 2 ns 

tHC 2 ns 

tHO 2 ns 

WRITE CYCLE TIMING DIAGRAM 

v 
I 

\ W 
Ir'\. Jr'\. 

~'so I-- - ,}~:: 
\ 

I'r---'HA-
I---'SA 'ww 'HC-

50%\ 'sc 50% 

I - tws~ r---'WR 

Symbol Min Typ Max Unit 

tr 2.5 ns 

tf 2.5 ns 
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Fig. 3 - OUTPUT HIGH VOLTAGE 
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65536-BIT BIPOLAR ECl RANDOM ACCESS MEMORY 

The Fujitsu MBM 10490 is fully decoded 85536-bit ECl read/write random 
access memory designed for main memory, control and buffer storage appli
cations. This device is organil!ld as 65536 words by one bit, and it features 
on-chip voltage compensation for improved noise margin. 

The MBM 10490 offers extremely small cell and chip size, realized through 
the use of Fujitsu's patented IOP-H (Isolation by Oxide and Polysilicon) 
processing. As a result, very fast access time with high yields and outstanding 
device reliability are achieved in volume production. 

Operation for the MBM 10490 is specified over a temperature range of from 
O°C to 75°C (T c). It also features 22 pin Ceramic DIP or Flat Package. It is 
fully compatible with industry-standard 10K-series ECl familes. 

• 65536 words x 1 bit organization 
• On-chip voltage compensation for improved noise margin. 
• Fully compatible with industry-standard 10K-series ECl families. 
• Address access time: 15 ns max. (MBM 10490-15) 

25 ns max. (MBM 10490-25) 
• Chip select access time 10 ns max. (MBM 10490-15) 

15 ns max. (MBM 10490-25) 
• Open emitter output for ease of memory expansion 
• low power dissipation of 0.017 mW/bittyp. (MBM 10490-15) 

0.012 mW/bit typo (MBM 10490-25) 

• IOP-ll 

ABSOLUTE MAXIMUM RATINGS (See NOTE) 

Rating Symbol Value 

V EE Pin Potential to Ground Pin VEE +0.5 to -7.0 

Input Voltage V IN +0.5 to VEE 

Output Current (DC, Output High) lOUT -30 

Temperature under Bias Tc -55 to +125 

Storage Temperature TSTG -65 to +150 

Unit 

V 

V 

mA 

°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. 

MBM10490-15 
MIM 10490-25 

July 1987 
Edition 3.0 

CERAMIC PACKAGE 
DIP-22C-A02 

CERAMIC PACKAGE 
FPT-22C-C01 

PIN ASSIGNMENT 

DOUT 

Vee 
D'N 
cs 
WE 
A" 

'-______ .rA" 

*Vcc grounded 

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 th is high impedance 
circuit. 
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Fig. 1 - MBM 10490 BLOCK DIAGRAM 

WORD 
DRIVER 

X·ADDRESS 
DECODER 

TRUTH TABLE 

INPUT 

CS WE 

H X 

L L 

L L 

L H 

256 x 256 
CELL 

ARRAY 

SENSE AMPS 
AND 

WRITE 
DRIVERS 

Y·ADDRESS 
DECODER 

D,N 

X 

H 

L 

X 

FUNCTIONAL DESCRIPTION 

OUTPUT 

L 

L 

L 

DOUT 

The Fujitsu MBM 10490 is fully decoded 65536 bit read I 
write ran.dom access memory organized as 65536 words by 
one bit. Memory cell selection is achieved by means of a 16 
bit address designated Ao through A,s. The active low Chip 
Select (CS) input is provided for memory expansion. The 
read and write operations are controlled by the state of the 
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MODE 

DISABLED 

WRITE "H" 

WRITE "L" 

READ 

H ~ High Voltage Level 

L • Low Voltage Level 

X =- Don't care 

CS 

WE 

D,N 

active low Write Enable (WE) input. With iiIT and CS held 
low, the data at D,N is written into the addressed location. 
To read, WE is held high, while CS is held low. Data at the 
addressed location is then transferred to DouT and read 
out non-inverted. Open emitter outputs are provided to 
allow. for maximum flexibility in output wired·OR con· 
nection. 



GUARANTEED OPERATING CONDITIONS 
(Referenced to Vee) 

Parameter Symbol Min Typ Max 

Supply Voltage VEE -5.46 -5.2 -4.94 

DC CHARACTERISTICS 

1111111111111111111111111111~lllllllllllmllllllll 
MBM 10490-1 5 FUJITSU 
MBM 1 0490-25 1IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIImlllllllili 

Unit Case Temperature 

V O°C to 75°C 

(Vee = OV. VEE = -5.2V. Output Load = 50n and 30pF to -2.0V. Tc = O°C to 75°C. unless otherwise noted.) 

Parameter Symbol Min Typ Max Unit Te 

-1000 -840 O°C 
Output High Voltage 

VOH -960 -810 mV 25°C 
(V'N = V'H max or V'L min) 

-900 -720 75°C 

-1870 -1665 O°C 
Output Low Voltage 

VOL -1850 -1650 mV 25°C 
(V'N = V'H max or V'L min) 

-1830 -1625 75°C 

-1020 O°C 
Output High Voltage 

VOHC -980 mV 25°C 
(V'N = V'H min or V'L max) 

-920 75°C 

Output Low Voltage 
-1645 O°C 

VOLC -1630 mV 25°C 
(V'N = V'H min or V'L max) 

-1605 75°C 

Input High Voltage 
-1145 -840 O°C 

V'H -1105 -810 mV 25°C 
(Guaranteed Input Voltage High for All Inputs) 

-1045 -720 75°C 

Input Low Voltage 
-1870 -1490 O°C 

V'L -1850 -1475 mV 25°C 
(Guaranteed Input Voltage Low for All Inputs) 

- 1839 -1450 75°C 

Input High Current (V'N = V'H max) I'H 220 J1A O°C to.75°C 

Input Low Current (V'N = V'L min) I'L -50 J1A O°C to 75°C 

CS Input Low Current (V'N = V'L min) I'L 0.5 170 J1A O°C to 75°C 

Power Supply Current I MBM 10490·15 -300 
mA 

(All Inputs and Output Open) I MBM 10490·25 
lEE 

-200 O°C to 75°C 

CAPACITANCE 

Parameter Symbol Min Typ Max Unit 

Input Pin Capacitance C'N 4 6 pF 

Output Pin Capacitance COUT 4 7 pF 
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AC CHARACTERISTICS 
(Vee· OV. VEE· -4.5V±5%. Output Load = son to -2.0V and 30pF to GND. Tc = O·C to a5·C. unless otherwise noted.) 

GND 

vee 

DOUT 

RL 

VEE 

READ CYCLE 

Parameter 

Address Access'Time 

Chip Select Access Time 

Chip Select Recovery Time 

DOUT 

1-256 

ICL 

-= 

Fig. 2 - AC TEST CONDITIONS 

t, 

tr :::: tf :::: 2.5n5 typ 

Output Load: R L = 50n 
CL = 30pF 
(including scope and jig) 

NOTE: All timing measurements referenced to 50% input levels. 

MBM 10490·15 MBM 10490·25 
Symbol Unit 

Min Typ Max Min Typ Max 

tAA 15 25 ns 

tAC 10 15 ns 

t RC 10 15 ns 

READ CYCLE TIMING DIAGRAMS 

ADDRESSES ~.5_0_% ________ _ 

---f~ tAAI 

50% 

-------
DOUT 



WRITE CYCLE 

Parameter 

Write Pulse Width 

Write Disable Time 

Write Recovery Time 

Address Set Up Time 

Chip Select Set Up Time 

Data Set Up Ti me 

Address Hold Time 

Chip Select Hold Time 

Data Hold Time 

\ 
1\ 

ADDRESSES 

DOUT 

RISE TIME and FAll TIME 

Parameter 

Output Rise Time 

Output Fall Time 

MBM 10490-15 
Symbol 

Min Typ Max 

tww 15 

tws 10 

tWA 15 

tSA 2 

tsc 2 

tso 2 

tHA 2 

tHC 2 

tHO 2 

m~I~~~~~~m~~OO~IOO 
MBM10490-15 FUJITSU 
MBM 1 0490-25 Iml~mlll~~li~mlll~~mm~~~lm~ 

MBM 10490-25 
Unit 

Min Typ Max 

20 ns 

15 ns 

25 ns 

3 ns 

3 ns 

3 ns 

2 ns 

2 ns 

2 ns 

WRITE CYCLE TIMING DIAGRAM 

{ 

/ 

w \,I 
}I\ /1\ 

;ttso '-- - ,"of 
\ 

}-tHA-
f----tSA tww tHC-

tsc .:~\ } 50% / __ -I ------ tws~ ~tWA-

Symbol Min Typ Max Unit 

t, 2 ns 

t, 2 ns 
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65536-BIT BIPOLAR ECl RANDOM ACCESS MEMORY 

The Fujitsu MBM 100490 is fully decoded 65536-bit ECl read/write random 
access memory designed for main memory, control and buffer storage appli
cations. This device is organized as 65536 words by one bit, and it features 
on-chip voltage temperature compensation for improved noise margin. 

The MBM 100490 offers extremely small cell and chip size, realized through 
the use of Fujitsu's patened IOP·ll (Isolation by Oxide and Polysilicon) 
processing. As a result, very fast access time with high yields and outstanding 
device reliability are achieved in volume production. 

Operation for the MBM 100490 is specified over a temperature range of from 
O°C to 85°C (T d. It also features 22 pin Ceremic DIP or Flat Package. It is 
fully compatible with industry-standard 100K-series ECl familes. 

• 65536 words x 1 bit organization 
• On-chip voltage temperature compensation for improved noise margin. 
• Fully compatible with industry-standard 100K-series ECl families. 
• Address access time: 15 ns max. (MBM 100490·15) 

25 ns max. (MBM 100490·25) 
• Chip select access time: 10 ns max. (MBM 100490·15) 

15 ns max. (MBM 100490·25) 
• Open emitter output for ease of memory expansion 
• low power dissipation of 0.017 mW/bit typo (MBM 100490·15) 

0.012 mW/bit typo (MBM 100490-25) 

• IOP·ll 

ABSOLUTE MAXIMUM RATINGS (See NOTE) 

Rating Symbol Value 

VEE Pin Potential to Ground Pin VEE +0.5 to -7.0 

Input Voltage V1N +0.5 to VEE 

Output Current (DC, Output High) lOUT -30 

Temperature under Bias Tc -55 to +125 

Storage Temperature TSTG -65 to +150 

Unit 

V 

V 

mA 

°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. 

MBM100490-15 
MBM100490-25 

July 1987 
Edtion 1.0 

CERAMIC PACKAGE 
DIP-22C-A02 

CERAMIC PACKAGE 
FPT-22C-COl 

PIN ASSIGNMENT 

A. A, 

A, . 
A. 

VEE Vee 
A, 0,. 

A" B ,. WE 
A" 
Au 

* V cc grou nded 

LCC PAD CDNFIGURATION : SeePage 10 

This device contains circuitrv 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 100490 BLOCK DIAGRAM 

WORD 
DRIVER 

X·ADDRESS 
DECODER 

TRUTH TABLE 

INPUT 

CS WE 

H X 

L L 

L L 

L H 

256 x 256 
CELL 

ARRAY 

SENSE AMPS 
AND 

WRITE 
DRIVERS 

Y·ADDRESS 
DECODER 

D,N 

X 

H 

L 

X 

FUNCTIONAL DESCRIPTION 

OUTPUT 

L 

L 

L 

DOUT 

The Fujitsu MBM 100490 is fully decoded 65536 bit read! 
write random access memory organized as 65536 words by 
one bit. Memory cell selection is achieved by means of a 16 
bit.address designated Ao through A15 • The active low Chip 
Select (e5) input is provided for memory expansion. The 
read and write operations are controlled by the state of the 
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MODE 

DISABLED 

WRITE "H" 

WRITE "L" 

READ 

DOUT 

H = High Voltage Level 

L - Low Voltage Level 

X'" Oon't care 

CS 

WE 

D,N 

active low Write Enable (WE) input. With m and CS held 
low, the data at D,N is written into the addressed location. 
To read, WE is held high, while ~ is held low. Data at the 
addressed location is then transferred to DOUT and read 
out non·inverted. Open emitter outputs are provided to 
allow for maximum flexibility in output wired·OR con· 
nection. 



GUARANTEED OPERATING CONDITIONS 
(Referenced to Vee) 

Parameter Symbol Min Typ Max 

Supply Voltage Vee 5.7 4.5 4.2 

DC CHARACTERISTICS 

Mlillmllllllllllllillmllllllllllillmllllill 
MBM 100490.15 FUJITSU 
MBM 100490.25 I~IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 

Unit ease Temperature 

V O·C to 85·C 

(Vee· OV, VEE = -4.SV, Output Load = 50n and 30pF to -2.0V, Te = O·C to 8S·C, unless otherwise noted.) 

Parameter Symbol Min Typ Max Unit 

Output High Voltage 
V OH -1025 -880 mV 

(VIN = V IH max or VIL min) 

Ouput Low Voltage 
VOL -1810 -1620 mV 

(V IN = VIH max or VIL min) 

Output High Voltage 
V OHC -1035 mV 

(VIN = V IH min or VIL max) 

Output Low Voltage 
VOLe -1610 mV 

(V IN = VIH min or V IL mo.) 

Input High Voltage 
VIH -1165 -880 mV 

(Guaranteed Input Voltage High for All Inputs) 

Input Low Voltage 
VIL -1810 -1475 mV 

(Guaranteed Input Voltage Low for All Inputs) 

Input High Current (VIN = VIH mo.) 'IH 220 JlA 

Input Low Current (VIN = V IL min) 'lL -50 JlA 

CS Input Low Current (V IN = V IL min) IlL 0.5 170 JlA 

Power Supply Current 
M8M 100490·15 -300 

(All I nputs and Output Open) lee mA 
M8M 100490·25 -200 

CAPACITANCE 

Parameter Symbol Min Typ Max Unit 

Input Pin Capacitance CIN 4 6 pF 

Output Pin Capacitance COUT 4 7 pF 
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AC CHARACTERISTICS 
(Vee· OV, VEE· -4.SV±5%, Output Load· son to -2.0V and 30pF to GND, Tc - O·C to 8S'C, unless otherwise noted.) 

GND 

Vee 

READ CYCLE 

Parameter 

Address Access Time 

Chip Select Access Time 

Chip Select Recovery Time 
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r 

Fig.2 - AC TEST CONDITIONS 

t, 

t f • tf =- 2.5n5 typ 

Output Load: RL = 50n 
CL = 30pF 
(including scope and jig) 

NOTE: All timing measurements referenced to 50% input levels. 

MBM 10490·15 MBM 10490·25 
Symbol Unit 

Min Typ Max Min Typ Max 

tAA 15 25 ns 

t AC 10 15 ns 

tRC 10 15 ns 

READ CYCLE TIMING DIAGRAMS 

ADDRESSES ~ ..... 50_% ________ _ 

DOUT-----' ____ ~-___ t_A_A~ 



WRITE CYCLE 

Parameter 

Write Pulse Width 

Write Disable Time 

Write Recovery Time 

Address Set Up Time 

Chip Select Set Up Time 

Data Set Up Time 

Address Hold Time 

Chip Select Hold Time 

Data Hold Time 

ADDRESSES 

DOUT 1-

RISE TIME and FALL TIME 

Parameter 

Output Rise Time 

Output Fall Time 

MBM 10490-15 
Symbol 

Min Typ Max 

tww 15 

tws 10 

tWR 15 

tSA 2 

tsc 2 

tso 2 

tHA 1 

tHC 1 

tHo 1 

n~~I~~~~~llllllmlllm~llllllmllllll 
MBM100490-15 FUJITSU 
MBM 100490-25 w~~~~~mlm~lllmllllmlll~~~~~11 

MBM 10490-25 
Unit 

Min Typ Max 

20 ns 

15 ns 

25 ns 

3 ns 

3 ns 

3 ns 

2 ns 

2 ns 

2 ns 

WRITE CYCLE TIMING DIAGRAM 

~ 
1 

, V 
11\ 1\ 

;t 'SO I--- - '"o{;: 
\ 

-'HA-
I---'SA tww tHC-

'sc 50%\ 150% I I ___ J -----
~:f-- -tWR-

Symbol Min Typ Max Unit 

t, 2 ns 

tf 2 ns 
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FUJITSU MBM100490-15 

n~~~IIIIIIIIIIIIIIII~lllml~lllllllllillll MBM 100490-25 

CHARACTERISTICS CURVES 
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Fig. 3 - OUTPUT HIGH VOLTAGE 
vs CASE TEMPERATURE 
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Fig. 5 - OUTPUT LOW VOLTAGE 
vs CASE TEMPERATURE 
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Fig. 7 - SUPPLY CURRENT 
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) 

o 20 40 60 80 

Te. CASE TEMPERATURE (DC) 

> 

Fig. 4 - OUTPUT HIGH VOLTAGE 
VI SUPPLY VOLTAGE 
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Fig. 6 - OUTPUT LOW VOLTAGE 
vs SUPPLY VOLTAGE 
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Fig. 9 - ADDRESS ACCESS TIME 
vs CASE TEMPERATURE 
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Fig. 10 - ADDRESS ACCESS TIME 
VI SUPPL V VOLTAGE 
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Fig. 12 - WRITE PULSE WIDTH 
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22·LEAD CERAMIC (METAL SEALI DUAL IN·lINE PACKAGE 
(CASE No,; DIP·22C·A021 
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October 1989 
Edition 2.0 

MBM10494-71-8 

cO 

DATA SHEET 
FUJITSU 

65536-BIT BIPOLAR ECL RANDOM ACCESS MEMORY 

DESCRIPTION 

The Fujitsu MBMI 0494 is fully decoded 65536-bit ECl readlwrilB random access memory 
designed for high .... peed scratch pad, oontrol and buffer slorage applications. The device 
is organized as 16384 words by 4 bits, and it features orH:hip voIlBge compansation for 
improved noise margin. 

The MBM10494 offers extremely small 0911 size, realized through the use of Fujitsu's 
palBnlBd OOPOS (Oopad Polysilicon), as well as ESPER (EmitlBr-base Self aligned 
structure with Po/ysilicon Electrodes and Resistors.) prooessing. 

Operation for the MBM10494 is specified over a caselBmperature range of from cfC to 

55°C (TC). It also features 28-pin DIP or Flat Package, and is fully compatible with 
Industry standard 1 OK-ECl families. 

• 16384 words by 4 bits organization 

• OrH:hip vollBge compensation for improved noise margin 

• Fully compatible with industry standard 10K senes ECl families 

• Address acoess time: 7ns (MBM10494-7) 

8ns (MBM10494-8) 

• Chip select acoess time : 

• Power dissipation : 

5ns (MBM10494-7) 

5ns (MBM10494-8) 

1716mWmax 

• Open emiller output for ease of memory expansion 

• DOPOS and ESPER prOO9ssing 

ABSOLUTE MAXIMUM RATINGS (See NOTE) 

Rating Symbol 

VEE Pin PolBntial to Ground Pin VEE 

Input Voltage VIN 

Output Current (~C, Output High) lOUT 

Case Temparature under Bias To 

Slorage Temperature TSTG 

Value 

+O.5to~.0 

+0.5 to-2.0 

~ 

-55 to +125 

-5510 +150 

Un~ 

V 

V 

mA 

°c 

°c 

NOTE: Permanent device damage may occur if the above Absolute Maximum Ratings 
are exceeded. Functional operation should be restriclBd 10 the conditions as 
detailed in the operational sections of this data sheet. Exposure to abso/ulB 
maximum rating conditions for eXlBnded periods may affect devioe reliability. 

CERAMIC PACKAGE 
DIP-28C-A10 

CERAMIC PACKAGE 
FPT -28C-C03 

FPT -28C-A02 : See Page 7 

PIN ASSIGNMENT 
{TOP VIEW) 

011 CS 
012 WE 
013 NC 
014 A13 

001 A12 
002 All 

• VCC Al0 
• VCC VEE 

003 A9 
004 AS 

AO A7 
AI A6 
A2 A5 
A3 A4 

• V cc grounded 

FPT-28C-A02: See Page 7 

Small goomelJy ~Iar IC Is oc:casl_1y 8uacop1blo 10 be 
damaged from static vo/tag8 or electric fields. It Is theref0f'8 
adYt8ed thai normal pracautlona be taken to avotd application 01 
any voltage higher than maximum rated vobaga to this device. 
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MBM10494·7 
MBM10494·8 

Ao 
Al 

A2 

A3 

ii: 
W 
0eI: 

Flg.1 - MBM10494 BLOCK DIAGRAM 

AB A9 Al0 All A12 A13 

OW 
O~ MEMORY CELL ARRAY 

A4 WeI: I 

As 
00 
I 

A6 X 

A7 

CS 
WE 

011 001 012 002 013 003 014 004 

TRUTH TABLE 
INPUT 

OUTPUT 
CS WE DIN 

H X X L 

L L H L 

L L L L 

L H X DOUT 

FUNCTIONAL DESCRIPTION 
The Fujitsu MBM10494 Is fully decoded read/write random 
access memory organized as 16384 words by 4 bits. Memory 
cell selection Is achieved by means of a 14 bit address 
deSignated Ao though A13. The active low Chip Select (cs) 
Input Is provided for memory expansion. The read and write 
operations are controlled by the state of the active low Write 
Enable (WE) Input. With WE and cs held low, the data at DIN 

1-270 

MODE 

DISABLE 

WRITE 'H' 

WRITE'L' 

READ 

H = High Voltage Level 

L = Low Voltage Level 

X = Don't care 

Is written Into the addressed location. To read, WE Is held 
high, while cs Is held low. Data at the addressed location Is 
then transferred to DOUT and read out non-Inverted. Open 
emitter outputs are provided to allow for maximum flexibility In 
output wired-OR connection. 



GUARANTEED OPERATING CONDITIONS 
(Referenced to Vee) 

Parameter Symbol Min Typ Max 

Supply Voltage VEE -5.46 -5.2 -4.94 

DC CHARACTERISTICS 

Unit 

V 

MBM10494-7 
MBM10494-8 

Case Temperature (TC) 

O·C to 55·C 

(Vcc = OV. VEE = -5.2V. Output Load = 50n to -2.0V. Tc = o'e to 55'e. unless otherwise noted.) 

Parameter Symbol Min Typ Max Unit TC 

Output High Voltage -1000 840 O·C 
VOH -960 -810 mV 25·C 

(VIN = VIH max or VIL min) 
-900 -720 55·C 

Output Low Voltage 
-1870 -1665 O·C 

VOL -1850 -1650 mV 25·C 
(VIN = VIH max or VIL min) -1830 -1625 55·C 

Output High Voltage 
1020 O·C 

VOHC -980 mV 25·C 
(VIN = VIH min or VIL max) -920 55·C 

Output Low Voltage 
-1645 O·C 

VOLC -1630 mV 25·C 
(VIN = VIH min or VIL max) -1605 55·C 

Input High Voltage 
-1145 -840 O·C 

VIH -1105 -810 mV 25·C 
(Guaranteed Input Voltage High for All Inputs) 

-1045 -720 55·C 

Input low Voltage -1870 -1490 O·C 
VIL -1850 -1475 mV 25·C 

(Guaranteed Input Voltage Low for All Inputs) 
-1830 -1450 55·C 

Input High Current Ii ... 
(VIN = VIH max) 

220 J.LA O·C to 55·C 

Input Low Current IlL -50 J.LA O·C to 55·C 
(VIN = VIL min) 

CS Input Low Current IlL 0.5 
(VIN = VILmln) 

170 J.LA O·C to 55·C 

Power Supply Current 
lEE (All Inputs and All Outputs Open) 

-330 mA O·C to SS·C 

CAPACITANCE 
Parameter Symbol Min Typ Max Unit 

Input Pin Capacitance CIN 4.0 pF 

Output Pin Capacitance COUT 5.0 pF 
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MBM10494-7 
MBM10494-8 

AC CHARACTERISTICS 
(vee = OV. VEE = -5.2V±5%. Output Load = 500. to -2.0V and 30pF to GND. Te = O°C to 55°C. unless 
otherwise noted. 

Fig. 2 - AC TEST CONDITIONS 

GND 

VCC 

DOUT I--t--, 

-2.0V 

VEE 

Output Load: RL = 500. 
CL = 30pF 

(including jig and stray capacitance) 

READ CYCLE 

Parameter Symbol 

Address Access Time tAA 

Chip Select Access Time tAC 

Chip Select Recovery Time tRC 

Min 

80% 

-1.7V 

MBM10494-7 

Typ 

I r= 11= 1.5ns 

Note: All timing measurements relerenced to 
50% input levels. 

MBM0494-8 

Unit 

Max Min Typ Max 

7.0 8.0 ns 

5.0 6.0 ns 

5.0 6.0 ns 

Fig. 3 - READ CYCLE TIMING DIAGRAM 

ADDRESSE_S ____ ~~_~-A-~------/------

DOUT _________________ ~~~--__ -
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WRITE CYCLE 

MBM10494-7 
Paramater Symbol 

Min Typ Max Min 

Write Pulse Width tww 7.0 8.0 

Write Disable Time tws 5.0 

Write Recovery Time tWR 8.0 

Address Set Up Time tSA 1.0 1.0 

Chip Select Set Up Time tsc 1.0 1.0 

Data Set Up Time tSD 1.0 1.0 

Address Hold Time tHA 1.0 1.0 

Chip Select Hold Time tHC 1.0 1.0 

Data Hold Time tHO 1.0 1.0 

Fig. 4 - WRITE CYCLE TIMING DIAGRAM 

ADDRESS 

DIN 

WE 

-- --- ------ -----------+----. 
DOUT 

RISE TIME and FALL TIME 

Parameter Symbol Min Typ 

Output Rise Time tr 1.5 

Output Fall Time tf 1.5 

MBM10494-8 

MBM10494-7 
MBM10494-8 

Unit 
Typ Max 

ns 

5.0 ns 

9.0 ns 

ns 

ns 

ns 

ns 

ns 

ns 

50% 

Max Unit 

ns 

ns 
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MBM10494-7 
MBM10494-8 

PACKAGE DIMENSIONS 

(Suffix -C) 

28-LEAD CERAMIC DUAL IN-LINE PACKAGE 
(Case No. : DIP-28C-AIO) 

~ I-~'~"}r 40Q±.OlO 
110161"0251 

__ i --:::::- ~..::. 

1-274 

I 
010 l.002 

--I~061(~~ ------j 050±O_'0__ (0 25-t0005) 

!, .. :. ____ ~ (127+025) 

_ ! -_J20015 081 MAX 

I I I ! t 134~ 014 

I I I ___ -+_-.-11340 ' 0 361 

f-- (254+-025) ~ 1013 (127.±:025) ~I --,OO± 010 __ _II ~ gg~ _~ 050,010 

_ __ 1 300(3302) REF (~~~~_ 

© 1989 FUllTSU LlMlTED D28024S-1C 
Dimensions in inches 
(millimeters) 



(Suffix : -CFF) 

AS 
A4 

PIN ASSIGNMENT 

• Vee grounded 

011 
012 
013 
014 
001 
002 

28-LEAD CERA MIC FLAT 
(Code No. : FPT PACKAGE -28C-A02) 

: , ' I '" 
: '~TYP II' +d03 

(1 0 ~17-.002 
. 16)' -+0.08 
.520±.00S (0.43-0.05) 

(13.21±0.13) 'jl 
.S70±.015 

.787(20.00) MAX. 

(14.48 ± 0.38) 

© 1989 FUJITSU LIMITED F280 16S -1 C 

MBM10494-7 
MBM10494-B 

.. 

Dimensions in inch 
(millimeters) es 
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October 1989 
Edition 2.0 

MBM101494-71-8 

OJ 

DATA SHEET 
FUJITSU 

65536-BIT BIPOLAR ECL RANDOM ACCESS MEMORY 

DESCRIPTION 

The Fujitsu MBM101494 is fully decoded 65536-bit ECl readlWrite random access 
memory designed for high--5peed scratch pad, control and buffer storage applications. 
The device is organized as 16384 words by 4 bits, and it features on-chip voltageltempera-
lUre compensation for improved noise margin. 

The MBMl 01494 offers extremely small cell size, realized through the use of Fujitsu's 
patented DOPOS (Doped Polysilicon). as well as ESPER (Emitter-base Self aligned 
structure with Polysilicon Electrodes and Resistors.) processing. 

Operation for the MBM101494 is specified over a case temperature range of from d'c to 

55DC (Te). Italso features 2B-pin DIP or Flat Package, and is fully compatible with Industry 
standard 1 OOK-ECl families. 

• 16384 words by 4 bits organization 

• On-chip voltageltemperalUere compensation for improved noise margin 

• Fully compatible with industry standard lOOK series ECl families 

• Address access time: 7ns (MBM10494-7) 

8ns (MBM10494-8) 

• Chip select access time: 5ns (MBM10494-7) 

5ns (MBM10494-8) 

• Power dissipation: 1716mWmax 

• Open emitter output for ease of memory expansion 

• DOPOS and ESPER processing 

ABSOLUTE MAXIMUM RATINGS (See NOTE) 

Rating Symbol Value Unit 

VEE Pin Potential to Ground Pin VEE +0.5 to -8.0 V 

Input Voltage VIN +0.5 to-2.0 V 

Output Current (DC, Output High) lOUT ~O mA 

Case Temperature under Bias Te -55 to +125 DC 

Storage Temperature TSTG -85 to +150 DC 

NOTE: Permanent device damage may occur if the aboveAbsolute 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. 

CERAMIC PACKAGE 
DlP-28C-A10 

FPT -28C-A02 : See Page 7 

PIN ASSIGNMENT 
(TOP VIEW) 

011 CS 
012 WE 
013 NC 
014 A13 

001 A12 
002 All 

• VCC A10 
• VCC VEE 

003 A9 
004 A8 

AO A7 
Al AS 

A2 A5 
A3 A4 

• V cc grounded 

FPT-28C-A02 : See Page 7 

Small geometry bipolar Ie is occasionally susceptible to be 
damaged from static voltage or electric fields. It is therefore 
advised that normal precautions be tak.en to avoid application of 
any voltage higher than maximum rated vo~age to this device. 
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MBM101494·7 
MBM101494·8 

Flg.1 - MBM101494 BLOCK DIAGRAM 

A8 A9 A10 A11 A12 A13 

Ao 

A1 

A2 a: 
w 

As oa: 
ow 
()~ MEMORY CELL ARRAY I 

A4 wa: 
00 

As I 

A6 
>< 

A7 

CS 
WE 

011 001 012 002 DIS DOS 014 004 

TRUTH TABLE 
INPUT 

OUTPUT 
CS WE DIN 

H X X L 

L L H L 

L L L L 

L H X DOUT 

FUNCTIONAL DESCRIPTION 
The Fujitsu MBM101494 Is fully decoded read/write random 
access memory organized as 16384 words by 4 bits. Memory 
cell selection Is achieved by means of a 14 bit address 
designated Ao though A13. The active low Chip Select (cs) 
Input Is provided for memory expansion. The read and write 
operations are controlled b.1.. the state of the active low Write 
Enable (WE) Input. With WE and cs held low, the data at DIN 
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MODE 

DISABLE 

WRITE 'H" 

WRITE "L" 

READ 

H = High Voltage Level 

L = Low Voltage Level 

X = Don't care 

Is written Into the addressed location. To read, WE Is held 
high, while cs Is held low. Data at the addressed location Is 
then transferred to DOUT and read out non-Inverted. Open 
emitter outputs are provided to allow for maximum flexibility In 
output wired-OR connection. 



GUARANTEED OPERATING CONDITIONS 
(Referenced to Vee) 

Parameter Symbol Min Typ Max 

Supply Voltage VEE -5.46 -5.2 -4.94 

DC CHARACTERISTICS 

Unit 

V 

MBM101494-7 
MBM101494-8 

Case Temperature (TC) 

DoC to 55°C 

(VCC = OV. VEE = -5.2V, Output Load = 50n to -2.0V. Tc = ooe to 55°e, unless otherwise noted.) 

Parameter Symbol Min Typ Max Unit 

Output High Voltage 
VOH -1025 -880 mV (VIN = VIH max or Vil min) 

Output Low Voltage 
VOL -1810 -1620 mV (VIN = VIH max or Vil min) 

Output High Voltage 
VOHC -1035 mV (VIN = VIH min or Vil max) 

Output Low Voltage 
VOlC -1610 mV (VIN = VIH min or VIL max) 

Input High Voltage 
VIH -1165 -880 mV (Guaranteed Input Voltage High for All Inputs) 

Input low Voltage 
VIL -1810 -1475 mV (Guaranteed Input Voltage Low for All Inputs) 

Input High Current 
hH 220 j.LA (VIN = VIH max) 

Input Low Current 
III -50 j.LA (VIN = Vil min) 

CS Input Low Current 
ill 0.5 170 j.LA (VIN = Vil min) 

Power Supply Current 
lEE -330 mA 

(All Inputs and All Outputs Open) 

CAPACITANCE 
Parameter Symbol Min Typ Max Unit 

Input Pin CapaCitance CIN 4.0 pF 

Output Pin CapaCitance COUT 5.0 pF 
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MBM101494-7 
MBM101494-8 

AC CHARACTERISTICS 
(Vcc = OV, VEE = -5.2V:l:5%, Output Load = 50n to -2.0V and 30pF to GND, Tc = O·C to 55·C, unless 
otherwise noted. I 

Fig. 2 - AC TEST CONDITIONS 

GND 

VCC 

DOUT I--~I----, 

R 

-2.0V 

VEE 

Output Load: RL = 50n 
CL = 30pF 

(including jig and stray capacitance) 

READ CYCLE 

Parameter Symbol 

Address Access Tlma tAA 

Chip Select Access Time tAC 

Chip Select Recovery Time tRC 

Min 

-0.9V- - - - - - - -,,.-------.. 

-1.7V 

t r= tf= 1.5ns 

Note: All timing measurements referenced to 
50% input levels. 

MBM101494-7 MBM101494-B 
Unit 

Typ Max Min Typ Max 

7.0 B.O ns 

5.0 5.0 ns 

5.0 5.0 ns 

Fig. 3 - READ CYCLE TIMING DIAGRAM 
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WRITE CYCLE 

Parameter Symbol 
Min 

Write Pulse Width tww 7.0 

Write Disable Time tws 

Write Recovery Time tWR 

Address Set Up Time tSA 1.0 

Chip Select Set Up Time tsc 1.0 

Data Set Up Time tSD 1.0 

Address Hold Time tHA 1.0 

Chip Select Hold Time tHC 1.0 

Data Hold Time tHO 1.0 

MBM101494-7 

Typ Max Min 

8.0 

5.0 

8.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

MBM101494-8 

Typ 

MBM101494-7 
MBM101494-8 

Unit 
Max 

ns 

5.0 ns 

9.0 ns 

ns 

ns 

ns 

ns 

ns 

ns 

Fig. 4 - WRITE CYCLE TIMING DIAGRAM 

50% 

ADDRESS 

DIN 

- - ---- --- ---- ---------+---.. 
DOUT 50% 

RISE TIME and FALL TIME 

Parameter Symbol Min Typ Max Unit 

Output Rise Time tr 1.5 ns 

Output Fall Time tf 1.5 ns 
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MBM101494-7 
MBM101494-8 

PACKAGE DIMENSIONS 
(Suffix: -C) 

28-LEAD CERAMIC DUAL IN-LINE PACKAGE 
(Case No.: DIP-2BC-AIO) 

I 1.400±.020 
050(1 27) REF (35.56tO.51) 1 

:( J~~[ ==]1 ~_,~-+", 
~NDEX~ 

i 

[
-~~~~=-49' 

.4001:.010 

_~ _~ ~~I025) 
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061(155) MAX 050 010 t. 

1 
010±.002 

(0.25 ± 0.005) li-· -- -I (1.27+ 0.25) 

l(H}1}-1HHHHHHHHH 
I , 

' ~ 

- I .100 t.Ol0 --.jl 018t-gg~ 
(2.54 +. 0.25) (0.46~g~r 1.300(33.02) REF 

© 1989 FUJITSU LIMITED D28D24S-1C 

==11'00 
(5.08) MAX 

! .13 
I .(3.4 

4±.014 
0±0.36) 

.O50±.O10 
(1.27±0.251 

Dimensions in inches 
(millimeters) 



(Suffix -CFF) 

INDEX AREA 

A13 

A12 
All 
Al0 
VEE 

A9 
AS 
A7 
A6 

AS 
A4 

PIN ASSIGNMENT 

• V CC grounded 

011 
012 
013 
014 

001 
002 
vcc' 
vcc' 
003 
004 
AO 
Al 
A2 
A3 

28-LEAD CERAMIC FLAT PACKAGE 
(Code No.: FPT-28C-A02) 

'lb JL I Olin ! ' +.003 CX)N 

·040_ TYP. .017-Q02 °ci 
(1.016)' +0.68 

, (0.43-0.05) 
.520 ± .005 .1 

(13.21 ±0.13) , 

.570±.015 
(14.48±0.38) 

© 1989 FUJITSU LIMITED F28016S-1C 

z 
~ 
6" .... 
o 
00 
N 
o 

MBM101494·7 
MBM101494·8 

Dimensions in inches 

(millimeters) 
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Section 2 

BiCMOS ECl RAMs - At a Glance 
Maximum 
Access Package 

Page Device Time (ns) Capecity Options 

2...,'3 MBM10C490-15 15 65536 bits 22-pin Ceramic DIP, FPT 
(65536w x lb) 

2-13 MBMlOOC490-15 15 65536 bits 22-pin Ceramic DIP, FPT 
(65536w x lb) 24-ped Plastic LCC 

24-ped Ceramic LCC 

2-23 MBM10C494-15 15 65536 bits 28-pin Ceramic DIP, FPT 
(16384w x 4b) 28-pin Plastic FPT 

26-pad Ceramic LCC 

2...,'33 MBMlooC494-15 15 65536 bits 26-pin Ceramic DIP, FPT 
(16384w x 4b) 28-ped Ceramic LCC 

2-43 MBM10C500-15 15 262144 bits 24-pin Ceramic DIP, FPT 
(262144w x lb) 24-pad Ceramic LCC 

2--53 MBMlOOC500-15 15 262144 bits 24-pin Ceramic DIP, FPT 
-17 17 (262144w x lb) 24-ped Ceramic LCC 

2-01 MBM101C500-15 15 262144 bits 24-pin Ceramic DIP, FPT 
(262144w x lb) 24-pad Ceramic LCC 

2-71 MBMlooC504-15 15 262144 bits 32-pin Ceramic DIP, FPT 
(65536w x 4b) 26-pin Ceramic FPT 
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October 1989 
Edition 2.0 

MBM10C490-15 

00 

DATA SHEET 
FUJITSU 

65536-B/T B/CMOS ECL RANDOM ACCESS MEMORY 

DESCRIPTION 
The Fujitsu MBMI0C490 is lully decoded 65536 bit BICMOS ECl random access memory 
designed lor main memory, control and buffer storage applications. This device is organized 
as 65536 words by one bit, and itleatures on chip voltage compensation lor improvednoise 
margin. 

Operation Iorlhe MBMI OC490 is specified over an ambient temperature range olfrom c1'c to 

75°C (TA). It is packaged in 22;>in ceramic DIP, Flatpackage or lCC and is fully compatible 
with induslory standard 10K series ECl lamilies, 

• 65536 words by 1 bit organization 

• On-<:hip voltage compensation lor improved noise margin 

• Fully compatible with industory standrad 10K series ECl families 

• Address access time : 15ns 

• Chip select access time : 15ns 

• Power dissipation : 726mW max (at minimum cycle) 

• Open emitter output lor ease 01 memory' expansion 

• BICMOS processing 

ABSOLUTE MAXIMUM RATINGS (See NOTE) 

Parameter Symbol Value Unit 

VEE Pin Potential to Ground Pin VEE +0.510-7.0 V 

Input Voltage VIN +0.510 VEE V 

Output Current (DC, Output High) lOUT -30 mA 

Case Temperature under Bias Tc -55 10 +125 °c 

Storage Temperature TSTG -55 10 +150 °c 

NOTE: Permanent device damage may occurilthe aboveAbsolute MaxImum Ratings 
are exceeded. Functional operation should be restricted 10 the conditions as 
detailed in the operational sections 01 this data sheet. Exposure to absolute 
maximum rating conditions lor extended periods may affect device reliability. 

CERAMIC PACKAGE 
DIP-22C-A02 

CERAMIC PACKAGE 
FPT-22C-C01 

lCC-22C-AOl : See page 10 

PIN ASSIGNMENT 

COUT ~c 

NJ DIN 

A1 58 
~ WE 
I(J A15 

A4 A14 

AS A13 

NJ A12 

A7 A11 

NJ A10 

VEE loS 

• vee grounded 

lCC PAD configuration: See page 10 

Small geometry bipolar Ie is occaaionally susceptible 10 be 
damaged from stalic vonage or eledrlc fletds. ilia therefore 
advised that normal precautions be taken to avoid applica
tion of any YO" higher than maximum rated vokageto thl& 
dOYlce. 
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MBM10C490-15 

Fig. 1 - MBM10C490 BL.OCK DIAGRAM 

WORD 
DRIVER 

X-ADDRESS 
DECODER 

TRUTH TABLE 

INPUT 

CS WE 

H X 

DIN 

X 

65536 
CELL 

ARRAY 

Y-ADDRESS 
DECODER 

OUTPUT 

L 

DOUT 

MODE 

DISABLED 

L L H L WRITE "H" 
H = High Voltage Level 
L = Low Voltage Level 
X = Don't care L L L L WRITE "L" 

L H X DIN READ 

FUNCTIONAL DESCRIPTION 
The Fujitsu MBM10C490 Is fully deooded 65536 bit read/write 
random aooess memory organized as 65536 words by 1 bit. 
Memory cell selection Is aohleved by means of a 16-blt 
address designed Ao through A1S. The aotlve low Chip Seleot 
(~) Input Is provided for memory expansion. The read and 
write operations are oontrol/ed by the state of the aotlve low 

2-4 

Write Enable (WI:) Input. With WI: and ~ held low, the data 
at DIN Is written Into the addressed location. To read, WI: Is 
held high, while ~ Is held low. Data at the addressed location 
Is then transferred to DOUT and read out non-Inverted. Open 
emitter outputs are provided to allow for maximum flexibility In 
output wired-OR connection. 



MBM10C490·15 

GUARANTEED OPERATING CONDITIONS 
(Referenced to Vee) 

Parameter Symbol Min Typ Max Unit Ambient Temperature (TA) 

Supply Voltage VEE -5.46 -5.2 -4.94 V O·C to 75 

DC CHARACTERISTICS 
(vcc .. ov. Vee .. -5.2V. Output Load = son to -2.0V. TA = ooe to 75°e. unle .. otherwise noted.) 

Parameter Symbol Min Typ Max Unit TA 

Output High Voltage -1000 -840 O·C 
VOH -960 -810 mV 2S·C (VIN =. VIH max or VIL min) 

-900 -720 7S·C 

Output Low Voltage -1870 -1665 O·C 
VOL -1850 -1650 mV 2S·C (VIN = VIH max or VIL min) -1830 -1625 7S·C 

Output High Voltage -1020 O·C 
VOHC -980 mV 25·C (VIN = VIH min or VIL max) -920 75·C 

Output Low Voltage -1645 O·C 
YOLO -1630 mV 25°C (VIN = VIH min or VIL max) -1605 75·C 

Input High Voltage -1145 840 O·C 
VIH -1105 -810 mV 25·C (Guaranteed Input Voltage High for All Inputs) -1045 -720 7S·C 

Input low Voltage -1870 -1490 O·C 

(Guaranteed Input Voltage Low for All Inputs) VIL -1850 -1475 mV 2S·C 
-1830 -1450 7S·C 

Input High Current hH (VIN = VIH max) 
220 I1A O·C to 7S·C 

Input Low Current IlL -50 I1A O·C to 7S·C 
(VIN = VIL min) 

CS Input Low Current 
(VIN = VILmln) IlL 0.5 170 I1A O·C to 7S·C 

Power Supply Current lEE (All Inputs and All Outputs Open) 
-140 mA O·C to 7S·C 

CAPACITANCE 
Parameter Symbol Min Typ Max Unit 

Input Pin Capacitance CIN 2.0 6.0 pF 

Output Pin Capacitance COUT 2.0 6.0 pF 
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MBM10C490-15 

AC CHARACTERISTICS 
(Vcc = OV, VEE .. -S.2V±S%, Output Load = son to -2.0V and 30pF to GND, TA .. O·C to 7S·C, unless 
otherwise noted. 

Fig. 2 - AC TEST CONDITIONS 

GND .... 

VCC 

DOUT 1----4~---. 

-2.0V 

VEE 

Output Load: RL = 50n 
CL = 30pF 

(including jig and stray capacitance) 

READ CYCLE 

Parameter 

Address Access Time 

Chip Select Access Time 

Chip Select Recovery Time 

Symbol 

IAA 

tAC 

tRC 

-1.7V 

t r= tf= 1.5ns 

Note: All timing measurements referenced to 
50% input levels. 

Min Typ Max Unit 

3.0 15.0 ns 

1.0 15.0 ns 

1.0 10.0 ns 

Fig. 3 - READ CYCLE TIMING DIAGRAM 

------~--------------
DOUT 80:0% DOUT ________ IAA_~-------
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MBM10C490·15 

WRITE CYCLE 

Parameter Symbol Min Typ Max Unit 

Write Pulse Width tww 10.0 ns 

Write Disable Time tws 1.0 10.0 ns 

Write Recovery Time tWR 1.0 18.0 ns 

Address Set Up Time tSA 2.0 ns 

Chip Select Set Up Time tsc 2.0 ns 

Data Set Up Time tSD 2.0 ns 

Address Hold Time tHA 3.0 ns 

Chip Select Hold Time tHC 3.0 ns 

Data Hold Time tHO 3.0 ns 

Fig. 4 - WRITE CYCLE TIMING DIAGRAM 

CS 50% 

ADDRESS 

DIN 

WE 

................... ~~~ 
DOUT 

READ CYCLE 

Parameter Symbol Min Typ Max Unit. 

Output Rise Time tr 0.5 3.0 ns 

Output Fall Time t f 0.5 3.0 ns 
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TYPICAL CHARACTERISTICS CURVES 
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Fig. 5 - OUTPUT HIGH VOLTAGE 
va AMBIENT TEMPERATURE 

l!j -0.7 

~ 
~ 

~ 
.... 
::J 
D.. .... 
::J o 

-0.8 

-0.9 

-1.0 

i-"" , ..... 
..... ..... 

:i -1.1 

~ o 20 40 60 80 
TAo AMBIENT TEMPERATURE (OC) 

Fig. 7 - OUTPUT LOW VOLTAGE 
~ va AMBIENT TEMPERATURE 
w 
Cl -1.5 I-+-+-+-+-+-+-+-+-+-l 
~ 
~ 

~ 
.... 
::J 
D.. .... 
::J o 

-1.6 I-+-+-+-+-+-+-+-+-+-l 

-1.7 I-+-+-+-+-+-+-+-+-+-l 

-1.8 I-+-+-+-+-+-+-+-+-+-l 

.i -1.9 I-+-+-+-+-+-+-+-+-+-l 
~ 

<" .s 
.... 
z 
w a: a: 
::J 
() 

~ 
D.. 
D.. 
::J 
(I) 

W 
!,!l 

o 20 40 60 80 
TAo AMBIENT TEMPERATURE (OC) 

Fig. 9 - SUPPLY CURRENT 
vs AMBIENT TEMPERATURE 

200 

150 

-100 
~ 

50 

0 

o 20 40. 60 80 
TAo AMBIENT TEMPERATURE (OC) 

Fig. 6 - OUTPUT HIGH VOLTAGE 
~ va SUPPLY VOLTAGE 

w 

~ -0.7 I-+-+-+-+-+-+-+-+-+-; 
~ -0.8 I-I-I---'HHHHHH-l 

~ 
.... -0.91-1-I-HHHHH-l-l 

i( 
.... 
::J 
o 

-1.0 I-+-+-+-+-+-+-+-+-+-; 

~ -1.1 
L_~4~.0~~~_~5~.0~~~-_6~.-OJ 

VEE 0 SUPPLY VOLTAGE (V) 

Fig. 8 - OUTPUT LOW VOLTAGE 
~ VB SUPPLY VOLTAGE 
w 
Cl -1.5 

~ 
~ -1.6 

~ 
...J -1.7 
.... 
::J 
D.. 
~ -1.8 
o 
.i -1.9 

~ 

<" .s 200 

.... z 
w 150 a: a: 
::J 
() 

100 
~ 
D.. 
D.. 50 ::J 
(I) 

W 0 !,!l 

..... 
r-

-4.0 -5.0 -6.0 

VEE. SUPPLY VOLTAGE (V) 

Fig. 10 - SUPPLY CURRENT 
va SUPPLY VOLTAGE 

..--

-4.0 -5.0 -6.0 

VEE 0 SUPPLY VOLTAGE (V) 



Fig. 11 - ADDRESS ACCESS TIME 
! vs AMBIENT TEMPERATURE 

~ 20 I--I--t-t-t-+-+-+-+-+-i 
~ 
en en 
UJ 
U 

~ 
en en 
UJ 
a: 
C c « 

~ 

;;; 

151--t-t-+-+-+-+-+-+-+-i 

o 20 40 60 80 

TA. AMBIENT TEMPERATURE (OC) 

Fig. 13 - WRITE PULSE WIDTH 
vs AMBIENT TEMPERATURE 

S. 20 I--I--t-t-+-+-+-+-+-+-i 
:I: 
~ 
C 
§: 15 HHHH-I-I-I-t-t--i 
UJ 

~ 
~ 
UJ 
~ 

~ 

101--1--1--t-+-+-+-+-+-+-i 
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MBM10C490-15 

Fig. 12 - ADDRESS ACCESS TIME 
vs SUPPLY VOLTAGE 

20 

15 

10 
... 

5 

o 

-4.0 -5.0 -6.0 

VEE • SUPPLY VOLTAGE (V) 

Fig. 14 - WITE PULSE WIDTH 
vs SUPPLY VOLTAGE 

201--t-+-+-+-+-+-+-+-+-1 

151--t-+-+-+-+-+-+-+-+-1 

101--+-+-+-+-+-+-+-+-+-1 

-4.0 -5.0 -6.0 

VEE 0 SUPPLY VOLTAGE (V) 
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MBM1 OC490-15 

PACKAGE DIMENSIONS 

(Suffix : -C) 

22·LEAD CERAMIC (METAL SEAL) DUAL IN·LINE PACKAGE 
(CASE No.: DIP·22C·A02) 

1-
""'''''''''''''~t090 

.300±.010 
(7.62±0.25) "~~;"'u c : : : JJ ~ ]3~lg, 

I. .1079±.011 .1 
'(27.41±0.28) 

~:=:=Fl J 
010+. 004 I . -.002 

(0.25~~:~~) 

.150(3.81) 

1~'050(L27)MA~~X f 
J--.l .200(5.08)MAX 

U III I .134±.014 
(3.40>0,36) 

.100>.010 T T. .050>.004 --11 •. 018~:gg5 J -.0-35+(±.-01-'-5 

(2.54>0.25) I (1.27±0.10) (0.46~g:~~) (0.89±0.38) 

1.000(25.40)REF 

©1988 FUJITSU LIMITED D22013S·2C 
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Dimensions in 
inches (millimeters) 



(Suffix -ZF) 

: 
.01010.25IMAX OFFSET 

I 
GLASS SEAL 

INDEX AREA 
, , 

"" 
.03010.761 

TYP 

22'-LEAD CERAMIC AXIAL FLAT PACKAGE 
(CASE No.: FPT-22C-C01) 

356+ 004 -. 
(9.04± 0.101 

; 

I 
.920123.37 

L --! .009±.0015 
(0.23±0.0381 

.3001 7.621 f-,03010.761 
TYP M AX 

IMIN 

09012291 l MAX 

.2001.010 

~r' 

.005±.001 
(0.127±0.0251 

.037±.005 
10.94±0.131 

.536±.004 

-=1"'" 

1---

.200±.010 

(5'°1°·251 

MBM10C490-15 

©1988 FUJITSU LIMITED F22D01S-4C 
Dimensions in 
inches (millimeters) 
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MBM10C490·15 

(Suffix -CV) 

PIN ASSIGNMENT 

2-12 

Al 

AS AS 
VEE Al0 

22·PAD CERAMIC (METAL SEAL) LEADLESS CHIP CARRIER 
(CASE No.: LCC·22C·A01) 

6 

·PIN ·NO. 1 INDEX 

/ 

n 
.495±.010 

(12.57.0.251 

.065(1.651 
TYP 

R.01210.30ITYP 
14 PLCSI 

.08512.1 

.045(1.141 
TYP 

.08312.111 
MAX 

·Share of PIN NO.1 INDEX: Subject to changed without notice. 

© 1988 FUJITSU LIMITED C22002S.2C 

Os 
We 
A15 

A14 

A13 

A12 

All 

.050±.006 
11.27±0.151 

.045(1.141 
TYP 

Dimensions in 
inches (millimeters) 



October 1989 
Edition 2.0 

MBM100C490-15 
DATA SHEET 

0:> 
FUJITSU 

65536-BIT BICMOS ECL RANDOM ACCESS MEMORY 

DESCRIPTION 
The Fujitsu MBM100C490 is fully decoded 65536 bit BICMOS ECl random access memory 
designed for main memory. control and buffer storage applications. This device is organized 
as 65536 words by one bil, and it features on chip voltageltemperature compensation for 
improved noise margin. 

Operation for the MBMI OOC490 is specified over an ambient temperature range of from d'C 

to 85°C (TA). It is packaged in 22-pin ceramic 01 P, Flatpackage or lCC and is fully 
compatible wilh industory standard lOOK series ECl families. 

• 65536 words by 1 bit organization 

• On-chip voitageltemperatuere compensation for improved noise margin 

• Fully compatible with industory standrad lOOK series ECl families 

• Address access time : 15n8 

• Chip select access time : 15ns 

• Power dissipation : 540mW max (at minimum cycle) 

• Open emitter output for ease of memory expansion 

• BICMOS processing 

ABSOLUTE MAXIMUM RATINGS (See NOTE) 

Parameter Symbol Value Unit 

Vee Pin Potential to Ground Pin Vee +0.510-7.0 V 

Input Voltage V,N +0.5 to Vee V 

Output Current (DC, Output High) lOUT -30 rnA 

Case Temperature under Bias Tc -55 to +125 °c 

Siorage Temperature TSTG -as to +150 °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. 

CERAMIC PACKAGE 
DIP-22C-A02 

CERAMIC PACKAGE 
FPT -22C-C01 

lCC-22C-A01 : See page 10 

PIN ASSIGNMENT 

DOUT vee 
NJ DIN 
AI cs 
~ WE 
A3 AIS 
M AI. 

AS AI3 
AS AI2 

A7 All 

AS Al0 

VEE Nl 

lCC PAD configuration: See page 10 

SlTIIilg_ bipolar IC Ia occasionally 1U8captbie 10 b8 
damaged from.tadc voltage or aleclric flald&. tI: 11 therefore 
adYIsed1hot """"'" precau110ns b8 tak8n 10 avold appIlca· 
lion of any voltage higher 1han maxi ..... ralod vcltago 10 Ihl. 
deYloo. 
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MBM100C490-15 

WORD 
DRIVER 

X-ADDRESS 
DECODER 

TRUTH TABLE 

INPUT 

CS WE DIN 

Fig, 1 - MBM100C490 BLOCK DIAGRAM 

65536 
CELL 

ARRAY 

SENSE AMPS 
AND 

WRITE 
DRIVERS 

Y-ADDRESS 
DECODER 

OUTPUT MODE 

Cs 

WE 

DIN 

H X X L DISABLED H = High Voltage Level 
L = Low Voltage Level 
X = Don't care 

L L H L WRITE "W 

L L L L WRITE "L" 

L H X DIN READ 

FUNCTIONAL DESCRIPTION 
The Fujitsu MBM100C490 Is fully decoded 65536 bit read/write 
random access memory organized as 65536 words by 1 bit, 
Memory cell selection Is achieved by means of a 16-blt 
addresses designed Ao through A 15. The active low Chip 

Select (CS) Input Is provided for memory expansion. The read 
and write operations are controlled by the state of the active 

2-14 

low Write Enable (WE) Input. With We and Cs held low, the 
data at DIN Is written Into the addressed location, To read, 
We Is held high, while Cs Is held low. Data at the addressed 
location Is then transferred to DOUT and read out non-In
verted. Open emitter outputs are provided to allow for 
maximum flexibility In output wired-OR connection. 



MBM100C490·15 

GUARANTEED OPERATING CONDITIONS 
(Referenced to Vee) 

Parameter Symbol Min Typ Max Unit Ambient Temperature (T A) 

Supply Voltage VEE -5.7 -4.5 -4.2 V O·C to 85·C 

-Guaranteed Operating Conditione define those limit over which the functionality of the device Is guaranteed. 

DC CHARACTERISTICS 
(VCC = OV, VEE = -4.SV, Output Load = son to -2.0V, TA = ooe to 8Soe, unless otherwise noted.) 

Parameter Symbol Min Typ Max Unit 

Output High Voltage 
VOH -1025 -880 mV (VIN = VIH max or VIL min) 

Output Low Voltage 
VOL -1810 -1620 mV (VIN = VIH max or VIL min) 

Output High Voltage 
VOHC -1035 mV (VIN = VIH min or VIL max) 

Output Low Voltage 
VOLC -1610 mV (VIN = VIH min or VIL max) 

Input High Voltage 
VIH -1165 -880 mV (Guaranteed Input Voltage High for All Inputs) 

Input low Voltage 
VIL -1810 -1475 mV (Guaranteed Input Voltage Low for All Inputs) 

Input High Current 
IiH 220 ~ (VIN = VIH max) 

Input Low Current IlL -50 ~ (VIN = VIL min) 

CS Input Low Current IlL 0.5 170 ~ (VIN = VIL min) 

Power Supply Current lEE -120 mA 
(All Inputs and All Outputs Open) 

CAPACITANCE 
Parameter Symbol Min Typ Max Unit 

Input Pin Capacitance CIN 2.0 6.0 pF 

Output Pin Capacitance COLrr 2.0 6.0 pF 
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MBM100C490-15 

AC CHARACTERISTICS 
(vee = OV, VEE = -4.SV±S%, Output Load = son to -2.0V and 30pF to GND, TA = O°C to 85°C, unless 
otherwise noted. 

Fig. 2 - AC TEST CONDITIONS 

GND 

Vec 

DOUT 1---1""""""--, 

R 

-2.0V 

VEE 

Output Load: RL = son 
CL = 30pF 

(including jig and stray capacitance) 

READ CYCLE 

Parameter 

Address Access Time 

Chip Select Access Time 

Chip Select Recovery Time 

Symbol 

1M 

tAC 

tRC 

-0.9V- - - - - - - -,..--------,. 

-1.7V 

t r= tf= 1.5ns 

Note: All timing measurements referenced to 
50% input levels. 

Min Typ Max Unit 

3.0 15.0 ns 

1.0 15.0 ns 

1.0 10.0 ns 

Fig. 3 - READ CYCLE TIMING DIAGRAM 

_'t'SF . 
'l2=",~/ 

DOUT . 80:0% DOUT ________ 50%~---
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MBM100C490-15 

WRITE CYCLE 

Parameter Symbol Min Typ Max Unit 

Write Pulse Width tww 10.0 ns 

Write Disable Time tws 1.0 10.0 ns 

Write Recovery Time tWR 1.0 18.0 ns 

Address Set Up Time tSA 2.0 ns 

Chip Select Set Up Time tsc 2.0 ns 

Data Set Up Time tSD 2.0 ns 

Address Hold Time tHA 3.0 ns 

Chip Select Hold Time tHC 3.0 ns 

Data Hold Time tHO 3.0 ns 

Fig. 4 - WRITE CYCLE TIMING DIAGRAM 

CS 50% 

ADDRESS 

DIN 

WE 

--------------------------+--~ 
DOUT 

READ CYCLE 

Parameter Symbol Min Typ Max Unit 

Output Rise Time tr 0.5 3.0 ns 

Output Fall Time t f 0.5 3.0 ns 
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MBM100C490-1S 

TYPICAL CHARACTERISTICS CURVES 
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Fig. 5 - OUTPUT HIGH VOLTAGE 
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Fig. 11 - ADDRESS ACCESS TIME 
., vs AMBIENT TEMPERATURE 
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PACKAGE DIMENSIONS 

(Suffix : -C) 

22-LEAD CERAMIC (METAL SEALI DUAL IN-LINE PACKAGE 
(CASE No.: DIP-22C-A021 

"~~;"'M : : : ) ] ~ ]3~~1 
I. .1079t.Oll • I 

(27.41tO.281 

.100t.Ol0 
(2.54±0.251 

© 1988 FUJ'ITSU LIMITED D22013S'2C 

2-20 

.035±.015 
(0.89±0.381 

.200(5.08IMAX 

.134±.014 
(3.40±0.361 

Dimensions in 
inches (millimeters) 



MBM100C490-15 

(Suffix -ZF) 

22-LEAD CERAMIC AXIAL FLAT PACKAGE 
(CASE No.: FPT-22C-C01) 

.010(0.2SIMAX OFFSET • i 
GLASS SEAL 

INDEX AREA 

.920(23.37IM I N 

1 

LI 
.03010.761 1~---l1 .009±.0~ 

TYP 10.23±0.0381 
.30017.621 1-.03010.761 

TYP MAX 
©1988 FUJITSU LIMITED F220Q1S·4C 

_~I - T MAXI 

.200±.010 

-"~r'" 
! 
I 

.S36±.004 

-=1"W' 
.200±.010 

IS.08±0.2SI 

c---.l 
.00S±.001 I 
1O.127±0.02SI" I-

.037±.00S 
(0.94±0.131 D!menslons in 

inches (millimeters) 
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MBM100C490-15 

(Suffix -CV) 

PIN ASSIGNMENT 

AS /4S 
VEE Al0 

os 
WE 
A15 

A14 

A13 

A12 

22-PAD CERAMIC (METAL SEAL) LEADLESS CHIP CARRIER 
(CASE No.: LCC-22C-A01) 

2-22 

'PINNO 1 INDEX 

/ 
0 

285+.010 
. -.005 

.495±.0 10 
0.25) (12.57± 

.06 5(1.65) 
TYP 

R.012(0.30)TYP 
(4 PLCS) 

R.OO8(O.20)TYP 
(22PLCS) 

.045(1.14) 
TYP 

.083(2.11) 
MAX 

·Share of PIN NO.1 INDEX: Subject to changed without notice. 

© 1988 FUJITSU LIMITED C22002S-2C 

.195(4.95)TYP 

.050±.006 
(1.27±0.15) 

.045(1.14) 
TYP 

Dimensions in 
inches (millimeters) 



October 1989 
Edition 1.0 

MBM10C494-15 
DATA SHEET 

cP 
FUJITSU 

65536-BIT BICMOS ECL RANDOM ACCESS MEMORY 

DESCRIPTION 
The Fujitsu MBMI OC494 is fully decoded 65536 bit BICMOS ECl random access memory 
designed for main memory, control and buffer storage applications. This device is organized 
as 16384 words by 4 bits, and it features on chip voltage compensation for improved noise 
margin. 

Operation for the MBM10C494 is specified over an ambient temperature range of from cfc 
to 75°C (TA). It is packaged in 28-pin ceramic DIP or Flatpackage, and is fully compatible 
with industory standard 10K series ECl families. 

• 16384 words by 4 bits organization 

• On-chip voltage compensation for improved noise margin 

• Fully compatible with industory standrad 10K series ECl families 

• Address access time: 

• Chip select access time : 

15ns 

15ns 

• Power dissipation : 936mW max (at minimum cycle) 

• Open emitter output for ease of memory expansion 

• BICMOS processing 

ABSOLUTE MAXIMUM RATINGS (See NOTE) 

Parameter Symbol Value 

Vee Pin Potential to Ground Pin Vee +0.5 to-7.0 

Input Voltage VIN +0.5 to VEe 

Output Current (~C, Output High) lOUT ..,'30 

Case Temperature under Bias Te -55 to +125 

Storage Temperature TSTG -55 to +150 

Unit 

V 

V 

rnA 

°C 

°C 

NOTE: Permanent device damage may occur ilthe 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. 

DIP-28C-A06 

FPT-28C-C03 

PIN ASSIGNMENT 
(TOP VIEW) 

011 CS 
012 WE 
013 NC 
014 A13 

001 A12 
002 A11 

·VCC Al0 
·VCC VEE 

003 A9 
004 AS 

AO A7 
AI A6 
A2 A5 
A3 A4 

• V CC grounded 

Small geolT81ry bipolar Ie Is occasionally 8U8C8pI1Jle 10 be 
damaged from static voltage or electric fields. !tis therefore 
advised that normal precautions be taken to avoid applica
tion of anyvo/tage higher than maxlrrum rated voltage tothis 
device. 
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MBM10C494·15 

Fig.1 - MBM10C494 BLOCK DIAGRAM 

A2 A3 A4 A5 A6 A7 A8 

Ao 

A8 
ii: 

A9 w 
oa: 

Al0 
oW 
0;::: MEMORY CELL ARRAY 
wa: 

All 00 
I 

A12 X 

A13 

CS 

WE 

011 001 012 002 013 003 014 004 

TRUTH TABLE 
INPUT 

OUTPUT 
CS WE DIN 

H X X L 

L L H L 

L L L L 

L H X DOUT 

FUNCTIONAL DESCRIPTION 
The Fujitsu MBM10C494 Is fully decoded 65536 bit read/write 
random access memory organized as 16384 words by 4 bits. 
Memory cell selection Is achieved by means of a 14-blt 
address designed Ao through A13. The active low Chip Select 
(C'S) Input Is provided for memory expansion. The read and 
write operations are controlled by the state of the active low 

2-24 

MODE 

DISABLE 

WRITE "W 

WRITE "L" 

READ 

H ; High Voltage Level 

L = Low Voltage Level 

X = Don't care 

Write Enable (WI:) Input. With WI: and C'S held low, the data 
at DIN Is written Into the addressed location. To read, WI: is 
held high, while C'S Is held low. Data at the addressed location 
Is then transferred to DOUT and read out non-Inverted. Open 
emitter outputs are provided to allow for maximum flexibility In 
output wired-OR connection. 



MBM10C494-15 

GUARANTEED OPERATING CONDITIONS 
(Referenced to Vee) 

Parameter Symbol Min Typ Max Unit Ambient Temperature (TA) 

Supply Voltage VEE -5.46 -5.2 -4.94 V O·C to 75 

DC CHARACTERISTICS 
(vce = OV. VEE = -5.2V. Output Load = son to -2.0V. TA = ooe to 75°C. unless otherwise noted.) 

Parameter Symbol Min Typ Max Unit TA 

Output High Voltage -1000 -840 O·C 
VOH -960 -810 mV 25·C 

(VIN = VIH max or VIL min) 
-900 -720 75·C 

Output Low Voltage 
-1870 -1665 O·C 

VOL -1850 -1650 mV 25·C 
(VIN = VIH max or VIL min) -1830 -1625 75·C 

Output High Voltage 
-1020 O·C 

VOHC -980 mV 25·C 
(VIN = VIH min or VIL max) -920 75·C 

Output Low Voltage 
-1645 O·C 

VOLC -1630 mV 25·C 
(VIN = VIH min or VIL max) -1605 75·C 

Input High Voltage 
1145 -840 O·C 

VIH -1105 -810 mV 25·C 
(Guaranteed Input Voltage High for All Inputs) -1045 -720 75·C 

Input low Voltage -1870 -1490 O·C 

(Guaranteed Input Voltage Low for All Inputs) VIL -1850 -1475 mV 25·C 
-1830 -1450 75·C 

Input High Current 
hH 

(VIN = VIH max) 
220 J.lA O·C to 75·C 

Input Low Current IlL 
(VIN = VIL min) 

-50 J.lA O·C to 75·C 

CS Input Low Current IlL 0.5 
(VIN = VILmln) 

170 J.lA O·C to 75·C 

Power Supply Current 
lEE (All Inputs and All Outputs Open) 

-180 mA O·C to 75·C 

CAPACITANCE 
Parameter Symbol Min Typ Max Unit 

Input Pin Capacitance CIN 2.0 6.0 pF 

Output Pin Capacitance COUT 2.0 6.0 pF 
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MBM10C494·15 

AC CHARACTERISTICS 
(vee = OV, VEE = -S.2V±S%, Output Load = son to -2.0V and 30pF to GND, TA = O°C to 7SoC, unless 
otherwise noted. 

Fig. 2 - AC TEST CONDITIONS 

GND 
-=-

VCC 

DOUT 1--4~--' 

-2.0V 

VEE 

Output Load: RL = son 
CL = 30pF 

(including jig and stray capacitance) 

READ CYCLE 

Parameter 

Address Access Time 

Chip Select Access Time 

Chip Select Recovery Time 

Symbol 

fAA 

tAC 

tRC 

-0.9V· •••••••• ~------

-1.7V 

t r= t f= 1.5ns 

Note: All timing measurements referenced to 
50% input leveis. 

Min Typ Max Unit 

3.0 15.0 n. 

1.0 15.0 ns 

1.0 10.0 n. 

Fig. 3 - READ CYCLE TIMING DIAGRAM 

__ ~50%. __ _ 
't.:='M~/ 

DOUT 80:0% DOUT ________ 5O%/j\ __ _ 
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WRITE CYCLE 

Paramater Symbol Min Typ Max Unit 

Write Pulse Width tww 10.0 ns 

Write Disable Time tws 1.0 10.0 ns 

Write Recovery Time tWR 1.0 18.0 ns 

Address Set Up Time tSA 2.0 ns 

Chip Select Set Up Time ISC 2.0 ns 

Data Set Up Time tSD 2.0 ns 

Address Hold Time IHA 3.0 ns 

Chip Select Hold Time tHC 3.0 ns 

Data Hold Time tHO 3.0 ns 

Fig. 4 - WRITE CYCLE TIMING DIAGRAM 

CS 50% 

ADDRESS 

DIN 

-------------------------~--~ 
DOUT 

READ CYCLE 

Parameter Symbol Min Typ Max Unit 

Output Rise Time tr 0.5 3.0 ns 

Output Fall Time t f 0.5 3.0 ns 
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TYPICAL CHARACTERISTICS CURVES 
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Fig. 5 - OUTPUT HIGH VOLTAGE 
VB AMBIENT TEMPERATURE 
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Fig. 12 - ADDRESS ACCESS TIME 
vs SUPPLY VOLTAGE 
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MBM10C494-15 

PACKAGE DIMENSIONS 

(Suffix : -C) 

28-LEAD CERAMIC (METAL SEAL) DUAL IN-LINE PACKAGE 
(CASE No_: DIP-28C-A06) 

__ :::",10oto9° 

R.OSO(1.27) 

0 I ~ REF \ 

~C= 
.395~:~~~ .400±.010 

INDEX AREA 
(10.D3~g:~~) (10.16±0.25) 

\ J ~ 
I: 1.400±.020 .1 .010~:~~~ 

(3S.56±0.Sl ) 
(0.2S~~:~~) 

~ ~ 1_'00'"""." 
~ llU I .134±.014 --J I .-~ 1 - ,,-~,-~] 

.100±.010 T j .050±.010 .018_.003 .050±.010 
(2.S4±0.25)1 (1.27±0.25)-(0.46+0.13) (1.27±0.2S) 

1.300(33.02) -0.08 
REF 

© 1988 FUJITSU LIMITED D28016S·2C 
Dimensions in 
inches and (millimeters) 
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(Suffix -ZF) 

INDEX AREA 

28·LEAD CERAMIC (CERDIP) FLAT PACKAGE 
(CASE No.: FPT·28C·C03) 

J .375±.025 
19.53±0.641 

~rl 
.387~·g~~ • 

19.83~g:~gl 1.IT27.94IMIN 

\~"TnT1"1I-1 
PIN NO.1 INDEX/ 

.OSOII.271 
TVP 

I-- --II .. 017>.002 
10.43±0.051 

.650±.005 
116·S1±0.131 

1--.689~:gg 117.S0~g:~gl_ 

© 1988 FUJITSU LlMITEO F28014S-3C 

.375±.025 

19.53r·641 

.02810.71) 
MAX 

-

-

MBM10C494·15 

.005±.001 
1O.127±0.0251 

.038±.008 
10.97±0.201 
.09012.291 

MAX 

DimenSions in 
inches (millimetersi 
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October 1989 
Edition 2.0 

MBM100C494-15 
DATA SHEET 

OJ 
FUJITSU 

65536-B/T B/CMOS ECL RANDOM ACCESS MEMORY 

DESCRIPTION 
The Fujitsu MBM100C494 is fully decoded 65536 bit BICMOS ECL random access memory 
designed for main memory, control and buffer storage applications. This device is organized 
as 16384 words by 4 bits, and it features on chip voltage/temperature compensation for 
improved noise margin. 

Operation for !he MBM1OC494 is specified over an ambient temperature range of from cfc 
to 85·C (TA). II is packaged in 2S-pin ceramic DIP or Flatpackage, and is fully compatible 
with industory standard lOOK series ECL famUies. 

• 16384 words by 4 bits organization 

• On-chip voltageltemperature compensation for improved noise margin 

• Fully compatible with industory standred lOOK series ECl families 

• Address access time: 

• Chip select access time : 

15n8 

15ns 

• Power dissipation : 810mW max (al minimum cycle) 

• Open emitter output for esse of memory expansion 

• BICMOS processing 

ABSOLUTE MAXIMUM RATINGS (See NOTE) 

Parame1llr Symbol Value 

VEE Pin Potential to Ground Pin VEE ..o.5to-7.0 

Input Voltage VIN ..0.5 to VEE 

Output Current (DC, Output High) lOUT -30 

Case Temperature under Bias Tc -05 to +125 

Storage Temperature Tsm -65 to +150 

Unil 

V 

V 

rnA 

·C 

·C 

NOTE: Permanent device damage may occur if the aboveAbllOlut. Maximum Rating. 
are exceeded. Functionill operation should be restricted to the conditions as 
detailed in the operational sections of this data sheet Exposure 10 absolute 
maximum rating conditions for extended periods may affect device reliability. 

DIP-28C-A06 

FPT-28C-C03 

PIN ASSIGNMENT 
(TOP VIEW) 

001 
002 

·VCC 
·VCC 

000 
004 

AO 
Al 
A2 
A3 

• Vee grounded 

m; 
WE 
Ne 
A13 
A12 
All 
Al0 
VEE 

A9 
AS 
A7 
AS 
AS 
A4 

Small goomo1ry bipolar IC Is occasionally ~bl. to be 
damaged from 8tatfc voIage or eleclric tleJdl. Jt II therefore 
advIsod thai normal procautlona be -., to __ appllca· 
tlon of anyVGltago hlghorthon maxlllllm _ YOItag.toth~ 

dovIC8. 
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Flg.1 - MBM100C494-15 BLOCK DIAGRAM 

A2 A3 A4 A5 A6 A7 As 

Ao 

AS a: 
A9 

W 
CO: 

Al0 8~ I MEMORY CELL ARRAY wo: 
CC I 

All I 

A12 
>< 

A13 

CS 

WE 

011 001 012 002 013 003 014 004 

TRUTH TABLE 
INPUT 

OUTPUT 
CS WE DIN 

H X X L 

L L H L 

L L L L 

L H X DOUT 

FUNCTIONAL DESCRIPTION 
The Fujitsu MBM100C494 Is fully decoded 65536 bit read/write 
random access memory organized as , 6384 words by 4 bits. 
Memory cell selection Is achieved by means of a , 4-blt 
address designed Ao through A13. The active low Chip Select 
(~) Input Is provided for memory expansion. The read and 
write operations are controlled by the state of the active low 
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MODE 

DISABLE 

WRITE 'H' 

WRITE'L' 

READ 

H = High Voltage Level 

L = Low Voltage Level 

X = Don't care 

Write Enable (~) Input. WIth ~ and ~ held low, the data 
at DIN Is written Into the addressed location . To read, ~ Is 
held high, while ~ Is held low. Data at the addressed location 
Is then transferred to DOUT and read out non-Inverted. Open 
emitter outputs are provided to allow for maximum flexibility in 
output wired-OR connection. 



MBM100C494-15 

GUARANTEED OPERATING CONDITIONS 
(Referenced to Vee) 

Parameter Symbol Min Typ Max Unit Ambient Temperature (TA) 

Supply Voltage VEE -5.7 -4.5 -4.2 V O·C to 85·C 

"Guaranteed Operating Conditions define those limit over which the functionality of the device Is guaranteed. 

DC CHARACTERISTICS 
(Vee = OV. VEE = -4.SV. Output Load = son to -2.0V. TA = DoC to 85°C. unless otherwise noted.) 

Parameter Symbol Min Typ Max Unit 

Output High Voltage 
VOH -1025 -880 mV (VIN = VIH max or VIL min) 

Output Low Voltage 
VOL -1810 -1620 mV (VIN = VIH max or VIL min) 

Output High Voltage 
VOHC -1035 mV (VIN = VIH min or VIL max) 

Output Low Voltage 
VOLC -1610 mV (VIN = VIH min or VIL max) 

Input High Voltage 
VIH -1165 -880 mV (Guaranteed Input Voltage High for All Inputs) 

Input low Voltage 
VIL -1810 -1475 mV (Guaranteed Input Voltage Low for All Inputs) 

Input High Current 
hH 220 j.LA (VIN = VIH max) 

Input Low Current 
ilL -50 j.LA (VIN = VIL min) 

CS Input Low Current IlL 0.5 170 j.LA (VIN = VIL min) 

Power Supply Current lEE -180 mA 
(All Inputs and All Outputs Open) 

CAPACITANCE 
Parameter Symbol Min Typ Max Unit 

Input Pin Capacitance elN 2.0 6.0 pF 

Output Pin Capacitance COUT 2.0 6.0 pF 
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AC CHARACTERISTICS 
(VCC = OV, VEE .. -4.SV±S%, Output Load = son to -2.0V and 30pF to GND, TA .. O°C to 8SoC, unless 
otherwise noted. 

Fig. 2 - AC TEST CONDITIONS 

GND 

Vec 

DOUT I-~~-.., 

VEE 

Output Load: RL = 50n 
CL = 30pF 

(Including jig and stray capacitance) 

READ CYCLE 

Parameter 

Addre88 Acceaa Time 

Chip Select Acce •• Time 

Chip Select Recovery Time 

Symbol 

IAA 

tAC 

tRC 

-1.7V 

t r= tf= 1.5ns 

Note: All timing measurements referenced to 
50% Input levels. 

Min Typ Max Unit 

3.0 15.0 na 

1.0 15.0 ns 

1.0 10.0 ns 

Fig. 3 - READ CYCLE TIMING DIAGRAM 

_':r5O%-__ _ 
, t.:= ""~/ 

DOUT 80:0% DOUT ________ 50%-1\ __ _ 
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WRITE CYCLE 

Paramatar Symbol Min Typ Max Unit 

Write Pulse WIdth tww 10.0 ns 

Write Disable Time tws 1.0 10.0 ns 

Write Recovery Time tWR 1.0 18.0 ns 

Address Set Up Time tSA 2.0 ns 

Chip Select Set Up Time tsc 2.0 ns 

Data Set Up Time tSD 2.0 ns 

Address Hold Time tHA 3.0 ns 

Chip Select Hold Tlma tHC 3.0 ns 

Data Hold Time tHO 3.0 ns 

Fig. 4 - WRITE CYCLE TIMING DIAGRAM 

50% 

ADDRESS 

DIN 

WE 

----------------------t--.... 
DOUT 50% 

READ CYCLE 

Parameter Symbol Min Typ Max Unit 

Output Rise Time Ir 0.5 3.0 ns 

Output Fall Time t f 0.5 3.0 ns 
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TYPICAL CHARACTERISTICS CURVES 
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Fig. 5 - OUTPUT HIGH VOLTAGE 
VI AMBIENT TEMPERATURE 
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Fig. 11 - ADDRESS ACCESS TIME 
VI AMBIENT TEMPERATURE 

20~~~r-r-r-+-+-+-~ 

16~~r-r-+-+-+-+-+-~ 

4~-+-+-r-r;-+-+-~ 

o 20 40 60 80 
TA. AMBIENT TEMPERATURE (OC) 

Fig. 13 - WRITE PULSE WIDTH 
VI AMBIENT TEMPERATURE 

16~~~~~+-+-+-+-~ 

o 20 40 60 80 
TA, AMBIENT TEMPERATURE (OC) 

w 
:;: 
i= 
U) 
U) 
w o 
~ 
gj 
w a: 
g 
« 

MBM100C494·15 
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MBM100C494-15 

PACKAGE DIMENSIONS 

(Suffix : -C) 

R.OSO(1.27) 
REF \ 

28·LEAD CERAMIC (METAL SEAL) DUAL IN·LINE PACKAGE 
(CASE No.: DIP·28C·A06) 

o INDEX AREA ~ \n C=== 
\- ==== 1.400±.020 

(3S.56±0.51 ) 
.010~:gg~ 
(0.25~g:~~) 

. --.l .200(5.0S)MAX 

1~.060(1.52)MA~ 

~ llU ! .134±.014 
(3.40±0.36) 

.100 •. 010 T J .050±.010 --11 .01S~:gg; J -.-05-0t-l'.-0-10-'-

(2.S4.0.2S)1 (1.27>0.2S) -(046+0.13) (1.27±0.25) 
1 1.300(33.02)· -0.08 

REF 

© 1988 FUJITSU LIMITED D28016S·2C Dimensions in 
inches and (millimeters) 
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(Suffix -ZF) 

.050(1.271 

TV? 

2a-LEAD CERAMIC (CERDIP) FLAT PACKAGE 
(CASE No_: FPT-28C-C03) 

k ----ll .017±.002 
(O.43±0.051 

.650±.005 
(16.~1±0.131 

i-----.689~:gg (17.50~g:~gl_ 

.028(0.71) 

MAX 

© 1988 FUJITSU LIMITED F28014S-3C 

-

-

MBM100C494-15 

.005±.001 
(0.127±0.0251 

.038±.008 

(0.97±0.201 

~291 
MAX 

Dimensions in 
inches (millimeters) 
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October 1989 
Edition 2.0 

MBM10C500-15 
DATA SHEET 

OJ 
FUJITSU 

262144-BIT BICMOS ECL RANDOM ACCESS MEMORY 

DESCRIPTION 

The Fujitsu MBM10CSOO is fully decoded 262144 bit BICMOS ECL random access memory 
designed for main memory. control and buffer storage applications. This device is organized 
as 262144 words by one M. and it features on chip voltage/temperature compensation for 
improved noise margin. 

Operation for the MBMI OCSOO is specified over ah ambient temperature range of from O'c to 

7SoC (TA). It is packaged in 24-pin ceramic DIP. Aatpackage or LCC and is fully compatible 
with industory standard 10K senes ECL families. 

• 262144 words by 1 bit organization 

• On-<:hip voltage compensation for improved noise margin 

• Fully compatible with industory standrad 10K senes ECL families 

• Address access time : 15ns 

• Chip select access time : 15n5 

• Power dissipation : 1040mW max (at minimum cycle) 

• Open emitter output for ease of memory expansion 

• BICMOS processing 

ABSOLUTE MAXIMUM RATINGS (See NOTE) 

Parameter Symbol Value Unit 

VEE Pin Potential to Ground Pin VEE +0.5 to-7.0 V 

Input Voltage VIN +0.5 to VEE V 

Output Current (DC. Output High) lOUT ...,'l0 rnA 

Case Temperature under Bias Tc -55 to +125 °c 

Storage Temperature TSTG -65 to +150 °c 

NOTE: Permanent device damage may occur if the aboveAbsolule 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. 

CERAMIC PACKAGE 
DIP-24C-A09 

CERAMIC PACKAGE 
FPT -24C-C04 

LCC-24C--A02 : See page 10 

PIN ASSIGNMENT 

A16 A15 
M7 ~ 
~ M3 
OS A12 
DIN All 

vee Al0 
DOUT VEE 

AO Nl 
Al AS 
A2 A7 
A3 AS 
A4 -,~ ____ ..:.;;~ AS 

• vee grounded 

LCC PAD Configuration: See page 10 

Smal geometry bipolar IC is occasionally susceptible to be 
damaged from static voltage or electric fields. Ills therefore 
advised that normaJ precautions be taken to avoid appllca~ 
flon 01 any voltage higher than maximum rated voltage to this 
device. 
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MBM10C500·15 

Fig. 1 - MBM10C500-15 BLOCK DIAGRAM 

WORD 
DRIVER 

X-ADDRESS 
DECODER 

TRUTH TABLE 

INPUT 

CS WE 

H X 

DIN 

X 

262144 
CELL 

ARRAY 

Y-ADDRESS 
DECODER 

OUTPUT 

L 

DOUT 

MODE 

DISABLED 
L L H L WRITE "H" 

H = High Voltage Level 
L = Low Voltage Level 
X = Don't care L L L L WRITE "L" 

L H X DIN READ 

FUNCTIONAL DESCRIPTION 
The Fujitsu MBM10C500 Is fully decoded 262144 bit read/write 
random eocess memory organized as 262144 words by 1 bit. 
Memory cell selection Is achleved by means of a lS-blt 
address deSigned Ao through A 17 . The active low Chip Select 
(~) Input Is provided for memory expansion. The read and 
write operations are controlled by the state of the active low 

2-44 

Write Enable (we) Input. With we and ~ held low, the data 
at DIN 18 written Into the addressed location. To read, WE Is 
held high, while ~ Is held low. Data at the addressed location 
Is then transferred to DouT and read out non-Inverted. Open 
emitter outputs are provided to allow for maximum flexibility In 
output wired-OR connection. 



MBM10C500-15 

GUARANTEED OPERATING CONDITIONS 
(Referenced to Vee) 

Parameter Symbol Min Typ Max Unit Ambient Temperature (TA) 

Supply Voltage VEE -5.46 -5.2 -4.94 V O·C to 75 

DC CHARACTERISTICS 
(Vcc = OV. VEE = -5.2V. Output Load = 50n to -2.0V. TA = ooe to 75°e. unless otherwise noted.) 

Parameter Symbol Min Typ Max Unit TA 

Output High Voltage -1000 -840 O·C 
VOH -960 -810 mV 25·C 

(VIN = VIH max or VIL min) -900 -720 75·C 

Output Low Voltage 
-1870 -1665 O·C 

VOL -1850 -1650 mV 25·C 
(VIN = VIH max or VIL min) -1830 -1625 75·C 

Output High Voltage 
-1020 O·C 

VOHO -980 mV 25·C 
(VIN = VIH min or VIL max) -920 75·C 

Output Low Voltage 
-1645 O·C 

YOLO -1630 mV 25·C 
(VIN = VIH min or VIL max) -1605 75·C 

Input High Voltage 
-1145 -840 O·C 

VIH -1105 -810 mV 25·C 
(Guaranteed Input Voltage High for All Inputs) -1045 -720 75·C 

Input low Voltage -1870 -1490 O·C 

(Guaranteed Input Voltage Low for All Inputs) VIL -1850 -1475 mV 25·C 
-1830 -1450 75·C 

Input High Current hH 220 I1A O·C to 75·C 
(VIN = VIH max) 

Input Low Current IlL -50 I1A o·C to 75·C 
(VIN = VIL min) 

CS Input Low Current IlL 0.5 170 I1A O·C to 75·C 
(VIN = VILmln) 

Power Supply Current lEE (All Inputs and All Outputs Open) 
-200 mA O·C to 75·C 

CAPACITANCE 
Parameter Symbol Min Typ Max Unit 

Input Pin Capacitance CIN 2.0 6.0 pF 

Output Pin Capacitance C OUT 2.0 6.0 pF 
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MBM10C500-15 

AC CHARACTERISTICS 
(vee .. OV, VEE. -S.2V±S%, Output Load = son to -2.0V and 30pF to GND, TA = O°C to 7SoC, unless 
otherwise noted. 

Fig. 2 - AC TEST CONDITIONS 

GND .-. 

VCC 

DoUT 1--1~--.., 

R 

-2.0V 

VEE 

Output Load: RL = 50n 
CL = 30pF 

(including jig and stray capacitance) 

READ CYCLE 

Parameter 

Address Access Time 

Chip Select Access Time 

Chip Select Recovery Time 

Symbol 

fAA 
tAC 

tRC 

-1.7V 

tr= tf= 1.5ns 

Note: All timing measurements referenced to 
50% input levels. 

Min Typ Max Unit 

5.0 15.0 ns 

1.0 15.0 ns 

1.0 10.0 ns 

Fig. 3 - READ CYCLE TIMING DIAGRAM 

------~--------------
O 80% DOUT _____________ fAA_?/~ __ __ 

OUT 20% ~ 
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MBM10C500·15 

WRITE CYCLE 

Parameter Symbol Min Typ Max Unit 

Write Pulse Width tww 10.0 ns 

Write Disable Time tws 1.0 10.0 ns 

Write Recovery Time tWR 1.0 18.0 ns 

Address Set Up Time tSA 2.0 ns 

Chip Select Set Up Time tsc 2.0 ns 

Data Set Up Time tSD 2.0 ns 

Address Hold Time tHA 3.0 ns 

Chip Select Hold Time tHC 3.0 ns 

Data Hold Time tHO 3.0 ns 

Fig. 4 - WRITE CYCLE TIMING DIAGRAM 

50% 

ADDRESS 

DIN 

WE 

---- .. -.----- .. ----------~--~ 
DOUT 

READ CYCLE 

Parameter Symbol Min Typ Max Unit 

Output Rise Time tr 0.5 3.0 ns 

Output Fall Time tf 0.5 3.0 ns 
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MBM10C500-15 

TYPICAL CHARACTERISTICS CURVES 
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UJ 

Fig. 5 - OUTPUT HIGH VOLTAGE 
vs AMBIENT TEMPERATURE 
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MBM10C500-15 

PACKAGE DIMENSIONS 

(Suffix : -C) 

24-LEAD CERAMIC (METAL SEAL) DUAL IN-LINE PACKAGE 
(CASE No. : DIP-24C-A09) 

'~"""~ [ : : : : J [ ~ ] sgl:, 
I 1.187+.012 I 

. (30.15±0.30) 

....... ==;=o=-~-~ ... = ...... = . .-J.. 0' to 9' 

Tf 
.300'.010 

(7.62'0.25) 

~~I===~ 
-~l~;~±.002 

10.25.0.05) 

~ .200(5.0S)MAX m'mmw I 

~ ~ .050[010 .134+.016 (3.40+0 .41 ) 
(1.27±0.25) -.014 -0.36 

I n 01S+·005 
_ .100±.010 .050'.004 --II . -.003 

(2.54±0.25) (1.27'0.10) (0.46~g:~g) 

1.100(27.94)REF 

Dimensions in 
inches (millimeters) 

©1988 FUJITSU LIMITEDD24031S-1C 
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MBM10CSOO-1S 

(Suffix -ZF) 

24·LEAD CERAMIC AXIAL FLAT PACKAGE 
(CASE No.: FPT·24C·C041 

356 004 ±. 
(9.04<0.10) 

: 
.010(0.25)MAX OFFSET 

AND GLASS SEAL 

INDEX AREA 

.030(0.76)TYP ~ -11 
.330±.005 

+ (8.38_0.13) 
© 1988 FUJITSU LIMITED F24017S.1C 

: 

.920(23.37)M IN 

.0090±.0015 
(0.23'0.04) 

.0IS(0.38)MAX 

.090(2.29) 
MAX 

r-----T 
.200<.010 

_(S.~.2S) 

I 
.S36±.004 

-=1"" 
.200±.010 

(S.08±0.2S) 

.00S±.001 ~+-~~1 
(0.127±0.025) 

.037±.ooS 
(0.94<0.13) Dimensions in 

inches (millimeters) 
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MBM10C500·15 

(Suffix -CV) 

PIN ASSIGNMENT 

A9 Al0 A12 
VEE All 

6S 
WE 

A17 

A16 

A15 

A14 

A13 

24·PAD CERAMIC (METAL SEAL) LEADLESS CHIP CARRIER 
(CASE No.: LCC·24C·A02) 

~ 
INDEX 11 

.550±.010 
(13.97±0.25) 

~[ =.350±.010==4.r
J 

(8.89±0.25) 

* Shape of PIN NO.1 INDEX; Subject to change 
without notice. 

©1988 FUJITSU LIMITED C24012S-1C 
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R.012(0.30)TYP 
(4PLCS) 

.085(2.16) 
TYP 

R .008to.20)TYP 

(28PLCS) 

.045(1.14) 
TYP--

.065(1.65) 
TYP 

.083(2.11) 

MAX 

.260(6.60) 
TYP 

TYP 

.050±.006 f f·27 ±0.15) I 

r .460( 11.68) 
TYP 

'30~~P62J) ! 

"~ml 
TYP 

Dimension in 
inches (millimeters) 



October 1989 
Edition 2.0 

MBM100C500-151-17 
DATA SHEET 

00 
FUJITSU 

262144-BIT BICMOS ECL RANDOM ACCESS MEMORY 

DESCRIPTION 

The Fujitsu MBM10OC500 is fully decoded 262144 b~ BICMOS ECl random access 
memory designed for main memory, conll'ol and buffer storage applications. This device is 
organized as 262144 words by one bi~ and it features on chip voltageltemperature 
compensation for improved noise margin. 

Operation for the MBMI OOC500 is specified overan ambient temperature range of from r:i'C 

to 75°C (TAl. It is packaged in 24;lin ceramic DIP, Flatpackage or lCC and fully compatible 
with inclustory standard lOOK series ECl families. 

• 262144 words by 1 bit organization 

• OrH:hip voltage I temperatuere compensation for improved noise margin 

• Fully compatible with industory standrad lOOK series ECl families 

• Address access time: 15ns (MBM10OC500-15) 

17ns (MBM100C500-17) 

• Chip select access time : 15n8 

• Power dissipation : 900mW max (at minimum cycle) 

• Open emitter output for ease of memcry expansion 

• BICMOS processing 

ABSOLUTE MAXIMUM RATINGS (See NOTE) 

Parameter Symbol Value 

VEE Pin Potentiai to Ground Pin VEE +0.5 to-7.0 

Input Voitage VIN +0.5 to VEE 

Output Current (DC, Output High) lOUT -30 

Case Temperature under Bias Tc -55 to +125 

Storage Temperature TSTG -65 to +150 

Unit 

V 

V 

rnA 

°c 

°c 

NOTE: Permanent device damage may occur if the above Absolute Maximum Ratings 
are exceeded. Functional oparation 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 
DIP-24C-A09 

CERAMIC PACKAGE 
FPT-24C-C04 

lCC-24C-A02: See page 10 

PIN ASSIGNMENT 

M6 W 
A17 A14 
WE A13 
Cll A12 
DIN All 

vee Al0 
DOUT VEE 

AO loll 
Al Nl 
A2 A7 
A3 AS 
A4 -,~ ____ ..;,;;~ N5 

• vee grounded 

lCC PAD Configuration: See page 10 

SmaM geometry bipolar IC Is occasionally susceptible to be 
damaged fr.on:I static voltage 01 electric fleIds. It Is therefOl8 
advised that normal precautklns be t8Mri 10 avokI ~lca· 
lion of any voltage higher than maximum rated voltage to this 
device. 
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MBM100C500·15 
MBM100C500·17 

Fig. 1 - MBM100C500 BLOCK DIAGRAM 

WORD 
DRIVER 

X-ADDRESS 
DECODER 

TRUTH TABLE 

INPUT 

CS WE 

H X 

DIN 

X 

262144 
CEll 

ARRAV 

SENSE AMPS 
AND 

WRITE 
DRIVERS 

V-ADDRESS 
DECODER 

OUTPUT 

l 

DOUT 

Cs 

WE 

D,N 

MODE 

DISABLED 

l ·L H l WRITE "W 
H = High Voltage level 
L = Low Voltage Level 
X = Don't care l l l l WRITE "l" 

L H X DIN READ 

FUNCTIONAL DESCRIPTION 
The Fujitsu MBM100C500 Is fully decoded 262144 bit 
read/write random access memory organized as 262144 
words by 1 bit. Memory ceO selection Is achieved by means of 
a la-bit address designed Ao through A 17 . The active low 
Chip Select (OS) Input Is provided for memory expansion. The 
read and write operations are controOed by the state of the 

2-54 

active low Write Enable (WE:) Input. With WE: and OS held low, 
the data at DIN Is written Into the addressed location. To 
read, WE: Is held high, .whOe OS Is held low. Data at the 
addressed location Is then transferred to DOUT and read out 
non-Inverted. Open emitter outputs are provided to aOow for 
maximum flexlbOlty In output wired-OR connection. 



GUARANTEED OPERATING CONDITIONS 
(Referenced to Vee) 

Parameter Symbol Min Typ Max 

Supply Voltage VEE -5.7 -4.5 -4.2 

Unit 

V 

MBM100CSOO-1S 
MBM100CSOO-17 

Ambient Temperature (TA) 

DOC to 75°C 

• Guaranteed Operating Conditions define those limit over which the functionality of the device Is guaranteed. 

DC CHARACTERISTICS 
(vce = OV. VEE = -4.5V. Output Load = son to -2.0V. TA = ooe to 75°e. unless otherwise noted.) 

Parameter Symbol Min Typ Max Unit 

Output High Voltage 
VOH -1025 -880 mV (VIN = VIH max or VIL min) 

Output Low Voltage 
VOL -1810 -1620 mV (VIN = VIH max or VIL min) 

Output High Voltage 
VOHC -1035 mV (VIN = VIH min or VIL max) 

Output Low Voltage 
VOLC -1610 mV (VIN = VIH min or VIL max) 

Input High Voltage 
VIH -1165 -880 mV (Guaranteed Input Voltage High for All Inputs) 

Input low Voltage 
VIL -1810 -1475 mV (Guaranteed Input Voltage Low for All Inputs) 

Input High Current 
IiH 220 J.1A (VIN = VIH max) 

Input Low Current IlL -50 J.1A (VIN = VIL min) 

CS Input Low Current IlL 0.5 170 J.1A (VIN = VIL min) 

Power Supply Current lEE -200 mA 
(All Inputs and All Outputs Open) 

CAPACITANCE 
Parameter Symbol Min Typ Max Unit 

Input Pin Capacitance CIN 2.0 6.0 pF 

Output Pin Capacitance COUT 2.0 6.0 pF 
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MBM100C500·15 
MBM100C500·17 

AC CHARACTERISTICS 
(VCC = OV, VEE = -4.5V±5%, Output Load = 50n to -2.0V and 30pF to GND, TA .. O°C to 75°C, unless 
otherwise noted. 

Fig. 2 - AC TEST CONDITIONS 

GND .... 

VCC 

DOUT I-~~---, 

R 

-2.0V 

VEE 

Output Load: RL = son 
CL = 30pF 

(including jig and stray capacitance) 

READ CYCLE 

Parameter Symbol 

Address Access Time IAA 

Chip Select Access Time lAC 

Chip Select Recovery Time IRC 

Min 

5.0 

1.0 

1.0 

-lo7V 

t r= t f= 1.5n5 

Note: All timing measurements referenced to 
50% input levels. 

MBM100CSOO-15 MBM100C500-17 

Unll 
Typ Max Min Typ Max 

15.0 5.0 17.0 ns 

15.0 '1.0 15.0 ns 

10.0 1.0 10.0 ns 

Fig. 3 - READ CYCLE TIMING DIAGRAM 

----~)+(~-------------, t= ""::::::11 
DOUT 80:0% DOUT _______________ 50%~ ....... ----
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WRITE CYCLE 

Parameter Symbol 
Min 

Write Pulse Width tww 10.0 

Write Disable Time tws 1.0 

Write Recovery Time tWR 1.0 

Address Set Up Time tSA 2.0 

Chip Select Set Up Time tsc 2.0 

Data Set Up Time tSD 2.0 

Address Hold Time tHA 3.0 

Chip Select Hold Time tHC 3.0 

Data Hold Time tHO 3.0 

MBM100CSOO-15 

Typ Max Min 

10.0 

10.0 

18.0 

2.0 

2.0 

2.0 

3.0 

3.0 

3.0 

MBM100CSOO-1S 
MBM100CSOO-17 

MBM100C500-17 
Unit 

Typ Max 

ns 

10.0 n. 

20.0 n. 
ns 

ns 

ns 

ns 

ns 

ns 

Fig. 4 - WRITE CYCLE TIMING DIAGRAM 

CS 50% 

ADDRESS 

DIN 

WE 

- --- ---- -- ------------+----.. 
DOUT 50% 

READ CYCLE 

Parameter Symbol Min Typ Max Unit 

Output Rise Time tr 0.5 3.0 ns 

Output Fall Time t f 0.5 3.0 ns 
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MBM100C500·15 
MBM100C500·17 

PACKAGE DIMENSIONS 

(Suffix : -C) 

24·LEAD CERAMIC (METAL SEAL) DUAL IN·LlNE PACKAGE 
(CASE No.: DIP·24C·A09) 

'"~"~"~ [ : : : :~ [ ~ ~13g~~1 
I 1.187<.012 I 

130.15<0.30) 

.100<.010 
12.54'0.25) 

©1988 FUJITSU LlMITEDD24031S·1C 
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1.100127.94)REF 

....... =t'-==-,;§-:.£,-:.-;;;_-:.;".-'1. 0' to 9' 

'1 
.300'.010 

17.62<0.25) 

L.l...d::.;~l;==o~ 
-'l~~.002 

10.25'0.05) 

Dimensions in 
inches (millimeters) 



(Suffix -ZF) 

24-LEAD CERAMIC AXIAL FLAT PACKAGE 
(CASE No.: FPT-24C-C04) 

356 004 ±. 
(9.04±0.10) 

: 
.010(0.25)MAX OF FSET f-AND GLASS SEAL 

INDEX AREA 

.030(0.76)TVP ~ ~i 
.330+.005 

(8.38±0.13) 
©19BB FUJITSU LIMITED F24017S·1C 

: 

.920(23.37)M 

.0090±.0015 
(0.23±0.04) 

.015(0.38)MAX 

IN 

.005±.001 
(0.127±0.025) 

.037±.005 
(O.94±0.13) 

MBM100C500·15 
MBM100C500·17 

.090(2.29) 
MAX 

.t 
.200±.010 

4~' 
.536±.004 

~"T'" 
.200±.010 

(5.08;0.25) 

Dimensions in 
inches (millimeters) 

2-59 



MBM100C500·15 
MBM100C500·17 

(Suffix -CV) 

PIN ASSIGNMENT 

A9 Al0 A12 
VEE All 

24·PAD CERAMIC (METAL SEAL) LEADLESS CHIP CARRIER 
(CASE No.: LCC·24C·A02) 

.r;:====~1t 

~ 
INDEX 

.350±.010 
(8.89±0.25) 

.550±.010 
(13.97±0.25) 

• Shape of PIN NO.1 INDEX: Subject t6 change 
without notice. 

© 1988 FUJITSU LIM ITED C24012S·1 C 

2-60 

R.012(0.30)TYP 
(4PLCS) 

.085(2.16) 
TYP 

R.008(0.20)TYP 

(28PLCS) 

.045(1.14) 
TYP 

.065(1.65) 
TYP 

.083(2.11) 

MAX 

.260(6.60) 

TYP 

c5S 
WE 

A17 

AlB 

A15 

A14 

A13 

TYP 
.075(1.905) 

TYP 

Dimension in 
inches (millimeters) 



October 1989 
Edition 1.0 

MBM1 01 C500-15 
DATA SHEET 

cO 
FUJITSU 

262144-BIT BICMOS ECL RANDOM ACCESS MEMORY 

DESCRIPTION 

The Fujitsu MBM101CSOO is fully decoded 262144 bit BICMOS ECl random access 
memory designed for main memory, control and buller storage applications. This device is 
organized as 262144 words by one bit, and ~ features on chip voltagellemperature 
compensation for improved noise margin. 

Operation for the MBMl 01 C500 is specified over an ambient temperature range of from C1'c 

to 75°C. (TA). It is packaged in 24-pin ceramic DIP, Flatpackage or lCC and is fully 
compatible with industory standard lOOK series ECl families. 

• 262144 words by 1 bit organization 

• On-chip voltage/lemperatuere compensation for improved noise margin 

• Fully compatible with industory standrad lOOK series ECl families 

• Address access time: 

• Chip select access time: 

15ns 

15ns 

• Power dissipation: 1040mW max (at minimum cycle) 

• Open emitter output for ease of memory expansion 

• BICMOS processing 

ABSOLUTE MAXIMUM RATINGS (See NOTE) 

Parameter Symbol Value 

VEE Pin Potential to Ground Pin VEE +O.5to-7.0 

Input Voltage VIN +0.5 to VEE 

Output Current (DC, Output High) lOUT -30 

Case Temperature under Bias Tc -55 to +125 

Storage Temperature TSTG -05 to +150 

Unit 

V 

V 

rnA 

°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 allect device reliability. 

CERAMIC PACKAGE 
DIP-24C-A09 

CERAMIC PACKAGE 
FPT-24C-C04 

lCC-24C-A02 : See page 10 

PIN ASSIGNMENT 

A18 A15 
m w 
WE A13 
~ A12 
DIN All 

.. vee Al0 
OOUT VEE 

AO /IS 
Al /IS 
A2 A7 
A3 /Ill 
M--l~ __________ ~_/IIJ 

• VOC glOUnded 

lCC PAD Configuration: See page 10 

Smal goomolry bipolar IC is occaaIonal~ susceptible to be 
damaged from static voltage or eledrlc fields. h Is therefore 
advised that normal precautions be taken 10 avoid appl\ca· 
ticn of any vo/Iage hlghaf than maximum rated vohage to this 
dOYlce. 
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MBM101CSOO-1S 

WORD 
DRIVER 

X-ADDRESS 
DECODER 

A3 A15 A17 

TRUTH TABLE 

INPUT 

CS WE 

H X 

DIN 

X 

Fig. 1 - MBM101C500 BLOCK DIAGRAM 

262144 
CELL 

ARRAY 

SENSE AMPS 
AND 

WRITE 
DRIVERS 

Y-ADDRESS 
DECODER 

OUTPUT 

L 

MODE 

DISABLED 

Cs 

We 

DIN 

L L H L WRITE 'W 
H = High Voltage Level 
L = Low Voltage Level 
X = Don't care L L L L WRITE'L' 

L H X DIN READ 

FUNCTIONAL DESCRIPTION 
The Fujitsu MBM101C500 Is fully decoded 262144 bit 
read/write random access memory organized as 262144 
words by 1 bit. Memory cell selection Is achieved by means of 
a 18-blt address designed Ao through A 17. The active low 
Chip Select (O"S) Input Is provided for memory expansion. The 
read and write operations are controlled by the state of the 

2-62 

active low Write Enable (WF:) Input. With WF: and O"S held low, 
the data at DIN Is written Into the addressed location. To 
read, WF: Is held high, while O"S Is held low. Data at the 
addressed location Is then transferred to DOUT and read out 
non-Inverted. Open emitter outputs are provided to allow for 
maximum flexibility In output wired-OR connection. 



MBM101C500-15 

GUARANTEED OPERATING CONDITIONS 
(Referenced to Vee) 

Parameter Symbol Min Typ Max Unit Ambient Temperature (TA) 

Supply Voltage VEE -5.46 -5.2 -4.94 V O°C to 75 

DC CHARACTERISTICS 
(VCC = OV, VEE = -5.2V, Output Load = son to -2.0V, TA = ooe to 75°e, unless otherwise noted.) 

Parameter Symbol Min Typ Max Unit 

Output High Voltage 
VOH -1025 -880 mV (VIN = VIH max or VIL min) 

Output Low Voltage 
VOL -1810 -1620 mV (VIN = VIH max or VIL min) D 

Output High Voltage 
VOHC -1035 mV (VIN = VIH min or Vil max) 

Output Low Voltage 
YOLO -1610 mV (VIN = VIH min or Vil max) 

Input High Voltage 
VIH -1165 -880 mV (Guaranteed Input Voltage High for An Inputs) 

Input low Voltage 
VIL -1810 -1475 mV (Guaranteed Input Voltage Low for An Inputs) 

Input High Current 
IiH 220 I1A (VIN = VIH max) 

Input Low Current IlL -50 JJ.A (VIN = VIL min) 

CS Input Low Current 
IlL 0.5 170 JJ.A (VIN = Vil min) 

Power Supply Current lee -200 mA 
(An Inputs and An Outputs Open) 

CAPACITANCE 
Parameter Symbol Min Typ Max Unit 

Input Pin Capacitance CIN 2.0 6.0 pF 

Output Pin Capacitance COUT 2.0 6.0 pF 
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MBM101C500-15 

AC CHARACTERISTICS 
(vee = OV, VEE = -S.2V±S%, Output Load = son to -2.0V and 30pF to GND, TA = O°C to 7SoC, unless 
otherwise noted. 

Fig. 2 - AC TEST CONDITIONS 

GND 

Vee 
DOUT 1--__4>-----. 

-2.0V 

VEE 

Output Load: RL = son 
CL = 30pF 

(including jig and stray capacitance) 

READ CYCLE 

Parameter Symbol 

Address Access Time IAA 

Chip Select Access Time tAe 

Chip Select Recovery Time tRC 

-1.7V 

t r= tf= 1.5ns 

Note: All timing measurements referenced to 
50% input levels. 

Min Typ Max Unit 

5.0 15.0 ns 

1.0 15.0 ns 

1.0 10.0 ns 

Fig. 3 - READ CYCLE TIMING DIAGRAM 

----~~--------------
DOUT _______ IAA_~~--
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MBM1 01 C500-15 

WRITE CYCLE 

Parameter Symbol Min Typ Max Unit 

Write Pulse Width tww 10.0 ns 

Write Disable Time tws 1.0 10.0 ns 

Write Recovery Time tWR 1.0 18.0 ns 

Address Set Up Time tSA 2.0 ns 

Chip Select Set Up Time tsc 2.0 ns 

Data Set Up Time tSD 2.0 ns 

Address Hold Time tHA 3.0 ns 

Chip Select Hold Time tHC 3.0 ns 

Data Hold Time tHO 3.0 ns 

Fig. 4 - WRITE CYCLE TIMING DIAGRAM 

CS 50% 

ADDRESS 

DIN 

WE 

--- --- --- ------ -- -----+-----.. 
DOUT 

READ CYCLE 

Parameter Symbol Min Typ Max Unit 

Output Rise Time tr 0.5 3.0 ns 

Output Fall Time t f 0.5 3.0 ns 
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MBM101C500-15 

TYPICAL CHARACTERISTICS CURVES 
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w 

Fig. 5 - OUTPUT HIGH VOLTAGE 
VI AMBIENT TEMPERATURE 

~ -0.7 I-I-t-t-t-t-t-t-+-+-I 

~ 

~ 
I-

~ 
I
::J 
o 

-0.8 I-I-t-t-t-t-t-+-+-+-I 

-0.9 I-I-t-t-t-t-t-+-+-+-I 

-1.0 n:a:e~tt::tj 
5 -1.1 I-I-I-t-t-t-t-+-+-+-I 
> 020406080 

TA. AMBIENT TEMPERATURE (OC) 

Fig. 7 - OUTPUT LOW VOLTAGE 
~ VI AMBIENT TEMPERATURE 
w 
CJ -1.5 I-I-t-t-t-t-t-+-+-+-I 
~ 
~ 

~ 
~ 
!l. 
I
::J 
o 

-1.6 HHHHH-t-t-t-t-; 

-1. 7 HHHH-t-t-t-t-t-; 

-1.8 I-t-I-HHHHH-t-t 

.J -1.9 t-t-t-t-+-+-+-+-+-+--t g 
o 20 40 60 80 

TA. AMBIENT TEMPERATURE (OC) 

Fig. 9 - SUPPLY CURRENT 
VI AMBIENT TEMPERATURE 

l200t-t-t-t-+-+-+-+-+-+--t 
I-
Z 
W 

~ 
::J o 

~ 
::J 50 t-t-t-t-+-+-+-+-+-+--t 
Ul 

o 20 40 60 80 
TA. AMBIENT TEMPERATURE (OC) 

Fig. 6 - OUTPUT HIGH VOLTAGE 
VI SUPPLY VOLTAGE 

-0.8 

-0.9 

-1.0 

:I: -1.1 
o 
> 

-
-4.0 -5.0 -6.0 

VEE. SUPPLY VOLTAGE (V) 

Fig. 8 - OUTPUT LOW VOLTAGE 
~ VI SUPPLY VOLTAGE 
w 
CJ -1.5 
~ 
~ 

~ 
I
::J 
!l. 
I
::J 
o 

-1.6 

-1.7 

-1.8 

.J -1.9 g 

<" 200 §. 
I-z 150 w 
a: 
a: 
::J 
0 100 
~ 
Il. 
Il. 50 ::J 
Ul 

ui 0 
!!! 

i' -
-4.0 -5.0 -6.0 

VEE • SUPPLY VOLTAGE (V) 

Fig. 10 - SUPPLY CURRENT 
VI SUPPLY VOLTAGE 

-
-4.0 -5.0 -6.0 

VEE. SUPPLY VOLTAGE (V) 



Fig. 11 - ADDRESS ACCESS TIME 
~ VI AMBIENT TEMPERATURE 

~ 20r-r-r-+-+-+-t-t-t-;-, 
t= 
~ 15r-r-+-+-t-t-t-t-t-;-, 
w 

~ 10r-r-r-+-t-t-t-t-t-;-, 
CI) 
CI) 
w 
~ 5r-r-r-+-t-t-t-t-t-;-, 
e 
0( 

o 20 40 60 80 
TA. AMBIENT TEMPERATURE (OC) 

Fig. 13 - WRITE PULSE WIDTH 
VI AMBIENT TEMPERATURE 

~ 
~ 20r-r-r-+-+-t-t-t-t-;-, 
l-e 
~ 15r-~~~~r;r;r;-i-; 
w 
~ 
~ 10r-r-r-r-+-+-t-t-t-;-, 
w 
I-

~ 5 
~-+-r~+-+-~-+~ 

~ 0 t-t-+-I-+-+-+-+-+-+~ 
o 20 40 60 80 

TA. AMBIENT TEMPERATURE (OC) 

MBM101C500-15 

Fig. 12 - ADDRESS ACCESS TIME 
0; va SUPPLY VOLTAGE 
.s 
~ 20 
t= 
~ w 
U 

~ 
~ w a: 
e e 
0( 

0; 

-I"--~ 
15 

10 

5 

o 

-4.0 -5.0 -6.0 

VEE • SUPPLY VOLTAGE (V) 

Fig. 14 - WITE PULSE WIDTH 
VB SUPPLY VOLTAGE 

.s 20~r-r-r-r-r-r-r-r-~ 
~ 
l-e 
~ 15r-~~r;r;-i-i-i-+-; 
w 
~ 
~ 10r-r-r-r-r-r-r-+-+-~ 
Q. 

w 
I-

~ 
Or-~~r;r;-i-i-+-+-; 

-4.0 -5.0 -6.0 

VEE • SUPPLY VOLT AGE (V) 
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MBM101C500·15 

PACKAGE DIMENSIONS 

(Suffix : -C) 

24·LEAD CERAMIC (METAL SEAL) DUAL IN· LINE PACKAGE 
(CASE No. : DIP·24C·A09) 

'O~"""i:J [ : : : : ] I ~ ]~}l~' 
I 1.187±.012 I 

130.15±0.30) 

.05011.27)MAX 

.100±.010 
12.54±0.25) 

©1988 FUJITSU LlMITEDD24031S·1C 
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1.100127.94)REF 

_-"'-:":::".-1- 0° to 9° 

'1 
.300±.010 

17.62±0.25) 

~~I===~ 
-~l~~~+.002 

1O.25±0.05) 

Dimensions in 
inches (millimeters) 



(Suffix -ZF) 

24-LEAD CERAMIC AXIAL FLAT PACKAGE 
(CASE No.: FPT-24C-C04) 

.356 •. 004 
(9.04±0.10) 

: 
.010(0.25)MAX OFFSET 

I--AND GLASS SEAL 

I 
: 

INDEX AREA 

.030(0.76)TVP ~ ~l 
.330+.005 

(8.38.0.13) 
©19BB FUJITSU LIMITED F24017S-1C 

.920(23.37)M 

. 0090±.0015 
(0.23'0.04) 

.015(0.38)MAX 

IN 

.005±.001 ~ . 
(0.127±0.025) 

.037±.005 
(0.94'0.13) 

MBM1 01 C500-15 

.090(2.29) 
MAX 

.200I010 

1'" 
.536±.004 

-=f'"' 
.200±.010 
(5.08t25) 

Dimensions in 
inches (millimeters) 
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MBM1 01 C500·15 

((~S~~U~ff~lx..::..:-::C::V:..)____ -------r-----
PIN 

ASSIGNMENT 

• Shape 0 

~ 
INDEX 

350'.010 
18.89±0.25) 

. S bject to change f PIN NO.1 INDEX. w~thout notice . 

©19BB FUJITSU, , 'LLIIMM~'T~E~D~C:24:0:1:2:S"~1~C ____________________ _ 
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II 
FUJITSU 

111111111111111111111111111111111111111111111 
TS324-A888 

BICMOS 262144-BIT 
ECL RANDOM 
ACCESS MEMORY 

MBMI00C504-15 

August 1988 AOV,A 
262144-BIT BICI«lS ECL RAND[J4 ACCESS MEI«lRY "NeE ~ Pin Assignments 

The Fujitsu M8M1ooC504 is fully decoded 262144 bit BICMOS~ l>. NC 1 32 

for DIP 

cs 
'¥it 
NC 
NC 
A15 
A14 
Al3 
A12 
VEE 
All 
AID 
A9 
A8 
A7 
A6 
AS 

ECl random access memory designed for main memory, control 011 2 31 
and buffer storage applications. This device is organized 012 3 30 
as 65536 words by 4 bit, and it features on chip volt- 013 4 29 
age/temperature compensation for improved noise margin. 014 5 28 
Operation for the MBM1ooC504 is specified over a temperature 001 6 27 
range of from DoC to 85°C (TA for DIP and TC for FPT). 002 7 26 
It is packaged-in 32-pin ceramic DIP and 28-pin ceramic FPT VCC 8 25 
and fully compatible with industory standard lOOK series VCC 9 24 
ECl famil ies. 003 10 23 

• 65536 words x 4 organization 
• On-chip voltage/temperature compensation for improved 

noise margin 
• Fully compatible with industory standard lOOK series 

ECl famil ies 
• Address access time: 

Chip select access time: 
15ns max 
15ns max 
-22omA min • Power dissipation: 

• Open emitter output for ease of memory expansion 
• BICMOS Processing 
• Package: 32-pin ceramic DIP (Suffix: C) 

28-pin ceramic FPT (Suffix: ZF) 

ABSOLUTE MAXIMUM RATINGS (See NOTE) 

Rating Symbol Value 
VEE PIn PotentIal to Ground 
Pin VEE +0.5 to -7.0 

Input Voltage VIN +0.5 to VEE 
Output Current (DC, Output lOUT -30 High) 

Temperature under Bias TA -55 to +125 

Storage Temperature TSTG -65 to +150 

Unit 

V 

V 

mA 

DC 

DC 

004 11 22 
AD 12 21 
A1 13 20 
A2 14 19 
A3 15 18 
A4 16 17 

Pin Assignments for FPT 

OIl 
012 
013 
014 
001 
002 
VCC 
003 
004 

AD 
Al 
A2 
A3 
A4 

cs 
wr 
A15 
Al4 
A13 
A12 
A11 
VEE 
AID 
A9 
A8 
A7 
A6 
A5 

Small geometry bIpolar 
IC is occasionally sus
ceptible to be damaged 
from static voltage or 
electric fields. It is 
therefore advised that 
normal precautions be 
taken to avoid applica
tion of any voltage 
higher than maximum 
rated voltage to this 
device. 

IllTE: Per.anent device daBage .ay occur of 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 8axiauB rating conditions for extended periods .ay affect device reliability. 
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= = 
FUJITSU MBMIOOCS04-1S 
= 

Fig.1 - MBM100CS04 BLOCK DIAGRAM 

A A A A A A A A 

A 

A '" ... 
A ;:: 

'" A 
0 ..... 
'" A 
... 
0 
0 

A 
u ... 
Cl 

A 
I 

>< 

A 

n 
WE 

TRUTH TABLE 
Input 

Output 
es WE D,N 

H X X L . 
L L H L 

L L L L 

L H X DOUT 

FUNCTIONAL DESCRIPTION 

The Fujitsu MBM100CS04 is -fully decoded 
262144 bit read/write random access memory 
organized as 65536 words by 4 bit. Memory 
cell selection is achieve by means of a 
16-bit address designated AO through A15. 
The active low Chip Select (~) input is 
provided for memory expansion. The read 
and write operations are controlled by the 
state of the active low Write Enable (it) 
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012 002 013 003 

Mode 

Disabled 

Write "H' 

Write "L' 

Read 

014 004 

Notes: 
H = High Voltage Level 
L = Low Voltage Level 

X = Don't Car. 

input. With it and ~ held low, the data at 
DIN is written into the addressed location. 
To read, it is held high, while ~ is held 
low. Data at the addressed location is then 
transferred to DOUT and read out non-inverted. 
Open emitter outputs are provided to allow 
for maximum flexibility in output wired-OR 
connection. 



FUJITSU MBM100C504-15 

GUARANTEED OPERATING CONDITIONS 
Referenced to VCC) 'A,. 

Parameter Symbol Min Typ Max Unit '''"a Ambient temper at e(TA) 

Supply Voltage VEE -4.725 -4.5 -4.275 V ODC to 85DC 

DC CHARACTERISTICS 
(VCC = OV, VEE = -4.5V, Output Load = 50Q to -2.0V, TA = OOC to 85DC for DIP, Airfloe ~ 
2.5m/s TC = ODC to 85°C for Flat Package, unless otherwise noted.) 

Parameter Symbol Min Typ Max Unit 

Output High Voltage 
VOH -1025 -880 mV (VIN = VIH max or VIL min) 

Output Low Voltage 
VOL -1810 -1620 mV (VIN = VIH max or VIL min) 

Output High Voltage 
VOHC -1035 mV (VIN = VIH min or VIL ~ax) 

.. 
Output Low Voltage 

VOLC -1610 mV (VIN = VIH min or VIL max) 
~nput High vOltage 

-880 mV (Guaranteed Input Voltage VIH -1165 
High for All Inputs) 

Input Low Voltage 
-1810 -1475 mV (Guaranteed Input Voltage VIL 

Low for All Inputs) 
lnput High Current IIH 220 pA (VIN = VIH max) 
input Low Current IlL -50 90 lIA (VIN = VIL min) 
cS input Low Current IlL 0.5 170 lIA (VIN = VIL min) 
Power Supply Current lEE -220 rnA (All Inputs and Outputs Biased 

CAPACITANCE 

parameter Symbol Min Typ Max Unit 

Input Pin Capacitance CIN TBD pF 

Output Pin Capacitance COUT TBD pF 
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= 
FUJITSU MBMIOOC504-15 
= = 

AC CHARACTERISTICS 
(VCC=OV, VEE=-4.5V±5%, Output Load=50Q to -2.0V and 30pF to GND, TA=OoC to 85°C for DIP, 
Airflow ~ 2.5 m/s TC=OoC to 85°C for Flat Packa e unless otherwise noted. 

Fig. 2 - AC TEST CONDITIONS 

GND 

Vee 

o OUT 1-....,...--, 

READ CYCLE 

Parameter 

Address Access Time 

Chip Select Access Time 

Chip Select Recovery Time 

2-74 

Symbol 

tAA 

tAC 

tRC 

-1.7 V 

" tr=tf=1 .5ns 'f 

Output Load: R L .. 50 n 
CL - 30 pF 
(including jig and stray capacitance) 

NOTE: All timing measurements referenced to SO% input levels. 

Min Typ Max 

15.0 

15.0 

10.0 

READ CYCLE TIMING DIAGRAM 

Unit 

ns 

ns 

ns 



FUJITSU MBMIOOC504-15 
= 

WRITE CYCLE 
0 

Parameter Symbol Min Typ Max Unit 

Write Pulse Width tww 10.0 ns 

Write Disable Time tws 10.0 ns 

Write Recovery Time tWR 15.0 ns 

Address Set Up Time tSA 3.0 ns 

Chip Select Set Up Time tsc 3.0 ns 

Data Set Up Time tSD 3.0 ns 

Address Hold Time tHA 2.0 ns 

Chip Select Hold Time tHe 2.0 ns 

Data Hold Time tHO 2.0 ns 

WRITE CYCLE TIMING DIAGRAM 

ADDRESSES 

RISE TIME and FALL TIME 

Parameter Symbol Min Typ Max Unit 

Output Rise Time tr TSO ns 

Output Fall Time tf TSO ns 
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SiGMaS EGL RAMs EGL RAM Data Book 
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Section 3 

Application Specific Bipolar Eel RAMs - At a Glance 
Cycle Package 

Page Device lime (n8) Capacity Options 

3-3 MBM10423LL~ 6 1024 bits 24-pin Ceramic DIP, FPT 
(256wx 4b) 24-pad Ceramic LCC 

3-15 MBM100423LL~ 6 1024 bits 24-pin Ceramic DIP, FPT 
(256w x 4b) 24-pad Ceramic LCC 

3-27 MBM10476LL-9 9 4096 bits 28-pin Ceramic DIP 
(1024w x 4b) 

3-39 MBM10476RR-9 9 4096 bits 28-pin Ceramic DIP 
(1024wx 4b) 

3-47 MBM10476RL-9 9 4096 bits 28-pin Ceramic DIP 
(1024w x 4b) 

3-57 MBM100476LL-9 9 4096 bits 28-pin Ceramic DIP 
(1024w x 4b) 

3-59 MBM100476RR-9 9 4096 bits 28-pin Ceramic DIP 
(1024wx 4b) 

3-79 MBM100476RL-9 9 4096 bits 28-pin Ceramic DIP 
(1024w x 4b) 

3-39 MBM10486LL-13 13 16384 bits 28-pin Ceramic DIP 
(4096w x 4b) 

3-101 MBM10486RR-13 13 16384 bits 28-pin Ceramic DIP 
(4096wx 4b) 

3-109 MBM10486RL-13 13 16384 bits 28-pin Ceramic DIP 
(4096w x4b) 

3-117 MBM100486LL-13 13 16384 bits 28-pin Ceramic DIP 
(4096w x4b) 

3-129 MBM100486RR-13 13 16384 bits 28-pin Ceramic DIP 
(4096w x4b) 

3-137 MBM100486RL-13 13 16384 bits 28-pin Ceramic DIP 
(4096w x4b) 
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ECl 1024-BIT 
BIPOLAR RANDOM 
ACCESS MEMORY 

MBM l0423LL-6 

1024-BIT BIPOLAR ECl RANDOM ACCESS MEMORY 

The Fujitsu MBM 10423ll is fully decoded 1024-bit ECl read/write random 
access memory designed for high speed scratch pad, control and buffer storage 
applications. This device is organized as 256 words by 4 bits with address input 
and output latches. Generally in the system, preceeding logic IC is needed for 
the synchronous entry of asynchronous address signal inputs of the RAM. 
MBM 10423ll contains internal latch circuits so that it can take synchronous 
address input and output timing, which contribute to higher system per
formance and save of power dissipation and board area. And it features on
chip voltage compensation for improved noise margin. 

The M BM 1 0423ll offers extremely small cell and chip size, realized through 
the use of Fujitsu's patented DOPOS (Doped Polysilicon), as well as IOP-ll 
(Isolation by Oxide and Polysilicon) processing. 

Operation for the MBM 10423ll is specified over a temperature range of from 
OoC to 75°C (T A for DIP, Tc for Flat Package and lCC). It also features 
24'pin Ceramic DIP, Flat Package, or lCC and is fully compatible with in· 
dustry standard 10K-series ECl families. 

• 256 words x 4 bits organization 

• Address input and output latches which can be controlled separately 

• On-chip voltage compensation for improved noise margin 

• Fully compatible with industry standard 10K-series ECl families 

• latch cycle time: 

• Address access time: 

6 ns max. 

5 ns max. 

• Block select access time: 3 ns max. 

• Open emitter output for ease of memory expansion 

• low power dissipation of 0.84 mW/bit 

• DOPOS and IOP·ll 

ABSOLUTE MAXIMUM RATINGS (See NOTE) 

Rating Symbol 

VEE Pin Potential to Ground Pin VEE 

Input Voltage V1N 

Output Current (DC, Output High) lOUT 

TA for DIP 

Temperature Under Bias Tc for Flat 
Package and lCC 

Storage Temperature TSTG 

Value 

+0.5 to -7.0 

+0.5 to VEE 

-30 

-55 to +125 

-55 to +125 

-65 to +150 

Unit 

V 

V 

mA 

°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. 

October 1987 
Edition 2.0 

CERAMIC PACKAGE 
DIP-24C-C05 

CERAMIC PACKAGE 
FPT-24C-C02 

LCC-24C-F02: See Page 11 

PIN ASSIGNMENT 

'VCC9rounded 

LCC PAD CONFIGURATION: See Page 11 

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 10423LL BLOCK DIAGRAM 

Cl 
o 
u 
w 
Cl 

WEo-----------~-i 

SS,:; 0----- ....... ---€-~4_-+--,,-J 

DO, 

Symbol Pin Name 

Ao - A7 Address Input 

DI, - DI4 Data Input 

DO,-D04 Data Output 

WE Write Enable 

BS' .2.BS3.4 Block Select 

FUNCTIONAL DESCRIPTION 

3-4 

The Fujitsu MBM 10423LL is fully decoded 1024 bit read/ 
write random access memory organized as 256 words by 4 
bits with address input and output latches which can be 
controlled separately by CLKA and CLKO pins. When clock 
is in high state, data is latched, while clock is held low, data 
goes through the latches like as conventional MBM 10422A. 
Memory cell selection is achieved by means of a B-bit address 
designated Ao through A 7 . The active low Block Select 
inputs are provided for memory expansion. Two separate 

DECODER 

Symbol Pin Name 

CLKA Address Latch Clock 

CLKO OUlput Latch Clock 

VEE Power Supply 1-5.2VI 

Vee Power Supply IOVI 

blocks are selected simultaneously by BS, .2 or BS3 .4 pin. 
The read and write operation are controlled by the state of 
active low Write Enable (WE) input. With WE, BS, .2 and/or 
BS3 .4 held low, the data at DIN is written into the addressed 
location. To read, WE is held high, while BS1.2 and/or 
BS3 .4 is held low. Data at the addressed location is then 
transferred to DOUT and read out non-inverted Open emitter 
outputs are provided to allow for maximum flexibility in 
output wired-O R connection. 



GUARANTEED OPERATING CONDITIONS 
(Referaneed to Veel 

Parameter Symbol Min Typ Max 

Supply Voltage VEE -5.46 -5.2 -4.94 V 

DC CHARACTERISTICS 

1111111111111111111111111111111111111111111111111111 

FUJITSU 
MBM 10423LL-6 1111111111111111111111111111111111111111111111111111 

Ambient Temperature for 
Unit DIP, Case Temperature for 

Flat Package and LCC 

V O°C to 75°C 

(Vee = 0 v, VEE = -5.2 V, Output Load = 50 n to -2.0V, TA = oOe to 75°e for DIP, Airflow ~ 2.5 mIs, Te = oOe to 75°e 
for flat package and Lee, unless otherwise noted.) 

Parameter Symbol Min Typ Max Unit TAITe 

-1000 -840 O°C 
Output High Voltage 

V OH -960 -810 mV 25°C 
(V IN = V1H max or V1L min) -900 -720 75°C 

-1870 -1665 O°C 
Output Low Voltage 

VOL -1850 -1650 mV 25°C 
(V ,N = V ,H max or V ,L min) 

-1830 -1625 75°C 

-1020 O°C 
Output High Voltage 

V OHC -980 mV 25°C 
(V IN min or V ,L max) 

-920 75°C 

-1645 d'c 
Output Low Voltage 

VOLC -1630 mV 25'C 
(V ,N = V,H min or V ,L max) 

-1605 75'C 

Input High Voltage 
-1145 -840 d'c 

(Guaranteed Input Voltage High for All Inputs) 
V ,H -1105 -810 mV 25° C 

-1045 -720 75° C 

Input Low Voltage -1870 -1490 0° C 

(Guaranteed Input Voltage Low for All Inputs) V ,L -1850 -1475 mV 25° C 

-1830 -1450 75° C 

Input High Current (V IN = V IH max) I'H 220 IlA DoC to 75°C 

Input Low Current (V IN = V ,L min) I'L -50 IlA • O°C to 75°C 

BS and CLKA Input Low Current (V 1N =V 1L min) I'L 0.5 170 IlA boc to 75°e 

Power Supply Current 
lEE -220 mA O°C to 75°C (All Inputs and Output Open) 

CAPACITANCE 

Parameter Symbol Min Typ Max Unit 

Input Pin Capacitance C'N 4 6 pF 

Output Pin Capacitance COUT 6 7 pF 
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AC CHARACTERISTICS 
(Vee = OV, VEE = -5.2V ± 5%, Output Load = 500 to -2.0V and 30pF to GND, TA = OOC to 75°C for DIP, 
Airflow ~ 2.5m!s, T c = OOC to 75°C for Flatpackage and LCC, unless otherwise noted.) 

READ CYCLE 

Parameter Symbol Min Typ Max 

Address Access Time tAA 1.5 5.0 

Output Latch Access Time t AAOC 0.5 3.0 

Block Select Access Time tAB 0.5 3.0 

Block Select Recovery Time tRB 0.5 3.0 

Address Latch Clock Pulse Width t wAC 2.5 

Output Latch Clock Pulse Width twoc 2.5 

Address Latch Clock Setup Time tSCA 1.5 

Address Latch Clock Hold Time tHCA 2.0 

Output Latch Clock Setup Time tsco 2.5 

Output Latch Clock Hold Time tHCO 1.0 

Delay Time Between Input Clock and Output Clock tOloC 1.0 

Latch Cycle Time tCYCL 6.0 

READ CYCLE TIMING DIAGRAM 

DOUT 

f---------tCYCL--------i 

DOUT 
f----------tAA---------1r----

3-6 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 



WRITE CYCLE 

Parameter Symbol 

Write Pulse Width tww 

Write Disable Time tws 

Write Recovery Time tWA 

Write CI,!ck Setup Time t sAC 

Block Select Setup Time tSB 

Data Setup Time tso 

Write Clock Hold Time tHAC 

Block Select Hold Time tHB 

Data Hold Time tHO 

WRITE CYCLE TIMING DIAGRAM 

DOUT 

RISE TIME and FALL TIME 

Parameter Symbol 

Output Rise Time t, 

Output Fall Time !j 

Min 

3.5 

0.5 

0.5 

-1.5 

0.5 

0.5 

1.5 

1.0 

1.0 

Min 

111111111111111111111111111111111111111111111ml~1 
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Typ Max Unit 

ns 

3.5 ns 

3.5 ns 

ns 

ns 

ns 

n. 

ns 

ns 

Typ Max Unit 

1.5 ns 

1.5 ns 
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GND 

Vee 

DOUT 

RL 

VEE 

FUNCTIONAL TRUTH TABLE 

BS WE 

H X 

L L 

L L 

L H 

L L 

L L 

L H 

L H 

L Low Voltage Level 
H High Voltage Level 
X Don't care 

r 
-= 

01 

X 

L 

H 

X 

L 

H 

X 

X 

Fig.2 - AC TEST CONDITIONS 

CLKA 

X 

L 

L 

L 

H 

H 

H 

X 

tr ::: tf ::: 2.5ns typ 

Output Load: R L = 50n 
CL = 30pF 
(including jig and stray capacitance) 

NOTE: All timing measurements referenced to 50% input levels. 

CLKO OUTPUT MODE 

X L DISABLED 

L L THROUGH, WRITE "L" 

L L THROUGH, WRITE "H" 

L DO THROUGH, READ 

X L LATCHED, WRITE "L" 

X L LATCHED, WRITE "H" 

L 00- 1 LATCHED, READ 

H 00-0 LATCHED, READ 

00-1 Data Out at the Location Addressed Before CLKA Goes From "L" to "H" 
00-0 Data Out at the Location Addressed Before CLKO Goes From "L" to "H" 
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TYPICAL CHARACTERISTICS CURVES 
Fig. 3 - OUTPUT HIGH VOLTAGE 

vs AMBIENT TEMPERATURE 
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Fig. 5 - OUTPUT LOW VOLTAGE 
vs AMBIENT TEMPERATURE 
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Fig. 7 - SUPPLY CURRENT 
vs AMBIENT TEMPERATURE 
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Fig. 4 - OUTPUT HIGH VOLTAGE 
vs SUPPLY VOLTAGE 
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Fig. 6 - OUTPUT LOW VOLTAGE 
vs SUPPL Y VOLTAGE 
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Fig. 8 - SUPPLY CURRENT 
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Fig. 9 - ADDRESS ACCESS TIME 
vs AMBIENT TEMPERATURE 
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Fig. 11 -WRITE PULSE WIDTH 
vs AMBIENT TEMPERATURE 
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Fig. 10 - ADDRESS ACCESS TIME 
vs SUPPLY VOLTAGE 
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PACKAGE DIMENSIONS 
CERAMIC DIP (: -CZ) 
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24-LEAD CERAMIC (CERDIP) DUAL IN-LINE PACKAGE 

R.025(0.64) 
REF 

.100±.010 
(2.54±0.25) 

il Ll 

© FUJITSU LIMITED 1986 D24020S·3C 

(CASE No_: DIP-24C-C05) 

.018~:~~; 
(0.46~~:~~) 

.400(10.16)TVP 

Dimensions in 
inches (millimeters) 
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PACKAGE DIMENSIONS 
CERAMIC FPT (: ·ZF) 

24·LEAD CERAMIC AXIAL LEADED FLAT PACKAGE 
(CASE No.: FPT·24C·C02) 

3-12 

.375~:~~~ 

PIN NO.1 INDEX 

.050(1.27) 

TYP 

.250(6.35) 
REF 

~ - i--.075(1.91)MAX 
.017±.001 

(0.43±0.03) 

l------1.066(27.08)MIN -----I 
© FUJITSU LIMITED 1986 F24003S·1C 

-
(0.13~g:g~) 

.038±.008 
(0.97±0.20) 

Dimension in inches 
and (millimeters) 



PACKAGE DIMENSIONS 
CERAMIC LCC (: ·TV) 

o 
LCC·24C-F02 
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PAD CONFIGURATION 

Vee 004 

BS1.2D0 1JV cc I BS3,4 

DO, 41 ~~L~t~?_"f.!..3B 12-' 003 

CLRO 51 t:20 CU(A 

011 6"1 t,-g DI4 
-i TOP VIEW ~-

~?~ ll.!JDIJ 
WE 81 117 A4 

As 91 i,-s A3 
--' ,,-oTll1'-2T 131'-41,-slL

AsA7 AOA1A2 

v" 

24-PAD CERAMIC (FRIT SEAL) LEADLESS CHIP CARRIER 
(CASE No.: LCC·24C·F02) 

~=~~~-I 

PIN NO.1 INDEX I I .400~:g~~ 

~:::r;::::r;::::r;::::r;:::;:;:::;:;:~o:::gl 

©FUJITSU LlMITED1986 C24007$-5C 

R.012(O.30)TYP 

14 PLCS) 

R.OO810.20)TYP 

124 PLCS) 

++-H-.04011.02)TYP 

.06011.52)TYP 

.10512.67)MAX 
.31017.87)TYP 

.10012.54) 
TYP 

J 

.07511.91) 
TYP 

1.025±.005 
10.64±0.13) 

1_.04511.14) 
TYP 

Dimensions in inches 
(millimeters) 
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1024·BIT BIPOLAR ECl RANDOM ACCESS MEMORY 

The Fujitsu MBM 100423ll is fully decoded 1024·bit ECl read/write random 
access memory designed for high speed scratch pad, control and buffer storage 
applications. This device is organized as 256 words by 4 bits with address input 
and output latches. Generally in the system, preceeding logic IC is needed for 
the synchronous entry of asynchronous address signal inputs of the RAM. 
MBM 100423ll contains internal latch circuits so that it can take synchronous 
address input and output timing, which contribute to higher system perform· 
ance and save of power dissipation and board area. And it features on-chip 
voltage/temperature compensation for improved noise margin. 

The MBM 1 00423ll offers extremely small cell and chip size, realized through 
the use of Fujitsu's patented DOPOS (Doped Polysilicon), as well as IOp·II 
(Isolation by Oxide and Polysilicon) processing. 

Operation for the MBM 100423ll is specified over a temperature range of 
from OoC to 85°C (TA for DIP, Tc for Flat Package and lCC). It also features 
24·pin Ceramic DIP, Flat Package, or lCC and is fully compatible with in
dustry standard 100K·series ECl families. 

• 256 words x 4 bits organization 

• Address input and output latches which can be controlled separately 

• On-chip voltage/temperature compensation for improved noise margin 

• Fully compatible with industry standard lOOK-series ECl families 

• latch cycle time: 6 ns max. 

• Address access time: 5 ns max. 

• Block select access time: 3 ns max. 

• Open emitter output for ease of memory expansion 

• low power dissipation of 0.73 mW /bit 

• DOPOS and IOP·II 
ABSOLUTE MAXIMUM RATINGS (See NOTE) 

Rating Symbol Value Unit 

VEE Pin Potential to Ground Pin VEE +0.5 to -7.0 V 

Input Voltage V1N +0.5 to VEE V 

Output Current (DC, Output High) lOUT -30 mA 

TA for DIP -55 to +125 

Temperature Under Bias Tc for Flat °c 
Package and lCC -55 to +125 

Storage Temperature TSTG -65 to +150 °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. 

MBM100423LL-6 

October 1987 
Edition 2.0 

CERAMIC PACKAGE 
DIP-24C-C05 

CERAMIC PACKAGE 
FPT-24C·C02 

LCC·24C·F02: See Page 11 

PIN ASSIGNMENT 

A, ... 
A. ... 

0<, 0', 
0'. 0', 

CI...KA cum 
DO, DO, 

"Vcc grou~ded 

LCC PAD CONFIGURATION: SeePage 11 

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 100423LL BLOCK DIAGRAM 

AO 
A, J: 0 

U 0 
A2 I- U 

A3 
<{ w 
...I 0 

A4 

WE 

BS'.2 

CLKO 

Symbol Pin Name 

Ao -A7 Address Input 

01, - 014 Data Input 

00,-004 Data Output 

WE Write Enable 

BS'.2,BS3.4 Block Select 

FUNCTIONAL DESCRIPTION 
The Fujitsu MBM 100423LLis fully decoded 1024 bit readl 
write random access memory organized as 256 words by 4 
bits with address input and output latches which can be 
controlled separately by CLKA and CLKO pins. When clock 
is in high state, data is latched, while clock is held low, data 
goes through the latches like as conventional MBM100422A. 
Memory cell selection is achieved by means of a B-bit address 
designated Ao through A7 . The active low Block Select 
inputs are provided for memory expansion. Two separate 

3-16 

DECODER 

MEMOR:V CELL 

Symbol Pin Name 

CLKA Address Letch Clock 

CLKO Output Letch Clock 

Vee Power Supply (-5.2V) 

Vee Power Supply (OV) 

blocks are selected simultaneously by BS,.2 or BS3 •4 pin. 
The read and write operation are controlled by the state of 
active low Write Enable (WE) input. With WE, BS,.2 andlor 
BS3 .4 held low, the data at DIN is written into the addressed 
location. To read, WE is held high, while BS,.2 andlor 
BS3 .4 is held low. Data at the addressed location is then 
transferred to DOUT and read out non-inverted Open emitter 
outputs are provided to allow for maximum flexibility in 
output wired-O R connection. 



GUARANTEED OPERATING CONDITIONS 
(Refer anced to Veel 

Parameter Symbol Min Typ Max 

Supply Voltage Vee -5.7 -4.5 -4.2 

DC CHARACTERISTICS 

1IIIIIIIIIIIIIIIIIIIIIIIIIIIIImlllllillmlllllili 
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Ambient Temperature for 
Unit DIP, Case Temperature for 

Flat Package and LCC 

V O°C to 85°C 

(Vee = OV, VEE = -4.SV, Output Load = son to -2.0V, TA = oOe to 85°e for DIP, Airflow ~ 2.5 mIs, Tc = oOe to 8Soe 
for flat package and Lee, unless otherwise noted.) 

Value 
Parameter Symbol Unit 

Min Typ Max 

Output High Voltage 
V OH -1025 -880 mV 

(V ,N = V ,H max or V ,L min) 

Output Low Voltage 
VOL -1810 -1620 mV 

(V ,N = V ,H max or V ,L min) 

Output High Voltage 
VOHC -1035 mV 

(V ,N = V ,H min or V ,L max) 

Output Low Voltage 
VOLe -1610 mV 

(V ,N = V ,H min or V ,L ma.) 

Input High Voltage 
V ,H -1165 -880 mV 

(Guaranteed Input Voltage High for All Inputs) 

I nput Low Voltage 
V ,L -1810 -1475 mV 

(Guaranteed Input Voltage Low for All Inputs) 

Input High Current (V ,N = V ,H ma.) I'H 220 IJA 

Input Low Current (V IN = V,L min) I'L -50 p.A 

as and CLKA Input Low Current (V ,N = V,L min) I'L 0.5 170 IJA 

Power Supply Current 
lEe -220 mA 

(All Inputs and Outputs Open) 

CAPACITANCE 

Parameter Symbol Min Typ Max Unit 

Input Pin Capacitance C'N 4 6 pF 

Output Pin Capacitance COUT 6 7 pF 
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AC CHARACTERISTICS 
(Vee = OV, VEE = -4.5V ± 5%, Output Load = 50n to -2.0V and 30pF to GND, TA = OOC to 85°C for DIP, 
Airflow ~ 2.5m/s, Tc = O°C to 85°C for Flatpackage and LCC, unless otherwise noted.) 

READ CYCLE 

Parameter Symbol Min Typ Max 

Address Access Time tAA 1.5 5.0 

Output Latch Access Time t AAOC 0.5 3.0 

Block Select Access Time tAB 0.5 3.0 

Block Select Recovery Time tRB 0.5 3.0 

Address Latch Clock Pulse Width tWAC 2.5 

Output Latch Clock Pulse Width twoc 2.5 

Address Latch Clock Setup Time tSCA 1.5 

Address Latch Clock Hold Time tHCA 2.0 

Output Latch Clock Setup Time tsco 2.5 

Output Latch Clock Hold Time tHCO 1.0 

Delay Time Between Input Clock and Output Clock tD10C 1.0 

Latch Cycle Time tCYCL 6.0 

READ CYCLE TIMING DIAGRAM 

DOUT 

DOUT 
~------------------tAA----------------~~------

3-18 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 



WRITE CYCLE 

Parameter Symbol 

Write Pulse Width tww 

Write Disable Time tws 

Write Recovery Time tWR 

Write Clock Setup Time t SAC 

Block ~elect Setup Time tSB 

Data Setup Time tso 

Write Clock Hold Time tHAC 

Block Select Hold Time tHB 

Data Hold Time tHO 

WRITE CYCLE TIMING DIAGRAM 

DOUT 

RISE TIME and FALL TIME 

Parameter Symbol 

Output Rise Time t, 

Output Fall Time tf 

Min 

3.5 

0.5 

0.5 

-1.5 

0.5 

0.5 

1.5 

1.0 

1.0 

Min 
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Typ Max Unit 

ns 

3.5 ns 

3.5 ns 

ns 

ns 

ns 

ns 

ns 

ns 

Typ Max Unit 

1.5 ns 

1.5 ns 
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GND 

Vee 

Dou T f---e------, 

r 
FUNCTIONAL TRUTH TABLE 

BS WE 01 

H X X 

L L L 

L L H 

L H X 

L L L 

L L H 

L H X 

L H X 

L Low Voltage Level 
H High Voltage Level 
X Don't care 

Fig.2 - AC TEST CONDITIONS 

CLKA 

X 

L 

L 

L 

H 

H 

H 

X 

tr co: tf = 2.5n5 typ 

Output Load: R L = 50n 
CL = 30pF 
(including jig and stray capacitance) 

NOTE: All timing measurements referenced to 50% input levels. 

CLKO OUTPUT MODE 

X L DISABLED 

L L THROUGH, WRITE "L" 

L L THROUGH, WRITE "W 

L DO THROUGH, READ 

X L LATCHED, WRITE "L" 

X L LATCHED, WRITE "H" 

L DO-I LATCHED, READ 

H DO-o LATCHED, READ 

DO-I Data Out at the Location Addressed Before CLKA Goes From "L" to "H" 
DO-o Data Out at the Location Addressed Before CLKO Goes From "L" to "H" 
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TYPICAL CHARACTERISTICS CURVES 

2: 

Fig. 3 - OUTPUT HIGH VOLTAGE 
vs AMBIENT TEMPERATURE 

w -0.7 f-+--+--+--+--+--+--+--+--+---l 
Cl « 
~ -0.8 a f-+--+--+--+--+--+--+--+--+--I 
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I 
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::J 
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::J 
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::J 
Q. -1.8 I-
::J 
a 
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T A. AMBIENT TEMPERATURE I"C) 

Fig. 5 - OUTPUT LOW VOLTAGE 
vs AMBIENT TEMPERATURE 

r--

020406080 
T A• AMBIENT TEMPERATURE (OC) 

Fig. 7 - SUPPLY CURRENT 
vs AMBIENT TEMPERATURE 
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.} 
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Fig.4-0UTPUT HIGH.VOLTAGE 
vs SUPPLY VOLTAGE 

I--
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a 
> 
:;: 
a 
...J 

I-
::J 
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a: 
a: 
::J 
u 
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...J 
Q. 
Q. 

::J 
en 
W 

..!!' 

-4 -4.5 -5 -5.5 -6 
VEE. SUPPLY VOLTAGE (V) 

Fig. 6 - OUTPUT LOW VOLTAGE 
YS SUPPLY VOLTAGE 

-1.5 

-1.6 

-1.7 

-1.8 

-1.9 

200 

150 

100 

50 

0 

r-l-I-f-. -

-4 -4.5 -5 -5.5 -6 
VEE. SUPPLY VOLTAGE (V) 

Fig. 8 - SUPPLY CURRENT 
vs SUPPLY VOLTAGE 

-4 -4.5 -5 -5.5 -6 
VEE. SUPPLY VOLTAGE (V) 
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Fig. 9 - ADDRESS ACCESS TIME 
VI AMBIENT TEMPERATURE 

~ 2r-+-+-+-+-~4-~~-+-1 
a 
0( 

.( Or-+-+-+-+-~4-~~-+-1 
j 

:r 
fa 
iE 
w 
~ 
:::> 
"" w 
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a: s: 

o 20 40 60 SO 
TA• AMBIENT TEMPERATURE (OCI 

Fig. 11 -WRITE PULSE WIDTH 
vs AMBIENT TEMPERATURE 
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o 20 40 60 SO 

TA• AMBIENT TEMPERATURE (OC) 

Fig. 10 - ADDRESS ACCESS TIME 
VI SUPPLY VOLTAGE 
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VEE. SUPPLY VOLTAGE (VI 

Fig. 12 - WRITE PULSE WIDTH 
vs SUPPLY VOLTAGE 
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PACKAGE DIMENSIONS 
CERAMIC DIP (: -CZI 

R.025(o.641 
REF 

24-LEAD CERAMIC (CERDIPI DUAL IN-LINE PACKAGE 
(CASE No_: DIP-24C-C051 

~ .06011.52IMAX 
H-I ______________ __ 

.1001.010 
(2.54±0.251 

© FUJITSU LIMITED 1986 D24020S-3C 

Dimensions in 
inches (millimeters) 
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PACKAGE DIMENSIONS 
CERAMIC FPT (: ·ZF) 

3-24 

.375~:~~~ 

PIN NO.1 INOEX 

24·LEAD CERAMIC AXIAL FLAT PACKAGE 
(CASE No.: FPT·24C·C02) 

.343~:g~~ 

"'~u....1J...J.L....L.L..U..."",--t--r 

~~~§ 11.066(27.081 

.050(1.271 
TYP 

.250/6.351 
REF 

MIN 

t===:::J .375~:~~~ 

I====! (9'5y~~1 

3431.017 
. -.010 

(8.71 +0.431 

t·2S 

~ I - f-.075(1.91IMAX --I .017±.001 
(0.43±0.031 

t------ 1.086(27.08IMIN --~-t 

© FUJITSU LIMITED 1986 F24003S-1C 

l 

-
.005 ~:gg~ 

(0.13 :g:g~ 1 

.038±.008 
(O.97±0.201 

Dimension in inches 
and (millimeters) 
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PACKAGE DIMENSIONS 
CERAMIC LCC (: ·TV) 

PAD CONFIGURATION 

o 
LCC·24C·F02 

24-PAD CERAMIC (FRIT SEAL) LEADLESS CHIP CARRIER 
(CASE No.: LCC-24C-F02) 

©FUJITSU LIMITED1986 C24007S·SC 

R.012(0.30)TVP 
(4 PLCS) 

R.008(0.20)TVP 

(24 PLCS) 

.040(1.02ITVP 

.310(7.87)TVP 

.100(2.54) 
TVP 

J 

.075(1.91) 
TVP 

1.025 t.0051 
(0.64t O.13) 

1 .. 045(1.14) 
TVP 

Dimensions in inches 
(millimeters) 
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ECl 4096-BIT BIPOLAR 
SElF-TIMED RANDOM 
ACCESS MEMORY 

MBM10476LL-9 

4096-BIT BIPOLAR SEL.F-TIMED RANDOM ACCESS MEMORY 

The Fujitsu MBM10476LL-9 Is fully decoded 4096-blt ECL self-timed read/write 
random access memory (STRAM). The device Is organized as 1024 words by 4 bits. 
and It features on-chip voltage compensation for Improved noise margin. 

The STRAM with . latched Inputs and outputs are fully synchronous to the external 
clock signal. Write operation Is Initiated by Internal write pulse generator, which Is 
driven by the clock signal given through the CLK (CLR) pin and external control of 
write cycle timing Is not necessary. Compared to the traditional RAM, STRAM 
drastically Improves the system level cycle time because signal skews are not 
necessarily concerned. Also embedded latch circuits allows to decrease the number 
of device on the board. 

Operation for the MBM10476LL Is specified over a case temperature range of from 
O·C to 75·C (Tc). It Is packaged In 28-pln ceramic side brazed DIP and fully 
compatible with Industry standard 10K-series ECL families. 

• 1024 words by 4 bits organization 

• On-Chip voltage compensation for Improved noise margin 

• Fully compatible with Industory standrad 10K series ECL families 

• Cycle time: 

Address access time : 

• Power dissipation : 

9ns 

7ns 

1976mWmax 

• Open emitter output for ease of memory expansion 

• D-type latches are used for Input and output latches 

• Internal write pulse generator 

• Optional clock Inputs : single ended or differential 

• DOPOS and U-FOX processing 

• 28-pln ceramic side-brazed DIP (Suffix: C) 

ABSOL.UTE MAXIMUM RATINGS (See NOTE) 

Rating Symbol Value 

VEE Pin Potential to Ground Pin VEE +0.5 to -7.0 

Input Voltage VIN +0.5 to VEE 

Output Current (DC, Output High) lOUT -30 

Temperature Under Bias Tc -55 to +125 

Storage Temperature TSTG -65 to +150 

Unit 

V 

V 

mA 

·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" 1 988 by FUJITSU LIMITED 

December, 1988 
Edition 2.0 

CERAMIC PACKAGE 
DIP-2BC-A06 

PIN ASSIGNMENT 
(TOP VIEW) 

011 Cs 
012 WE 
013 CLK 
014 CLK 

001 VBB 
002 NC 

·VCC NC 
'vcc VEE 

003 A9 
004 A8 

AO A7 
Al A6 
A2 A5 
A3 A4 

• VCC grounded 

Small geometry bipolar Ie Is occasionally 
susceptible to be damaged .from static voltage or 
electric fields. It Is therefore advised that 
normal precautions be taken to avoid application 
of any voltage higher than maximum rated 
voltage to this device. 
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Fig.1 - MBM10476LL BLOCK DIAGRAM 

ClK 
ClK 

AO-9 

011-4 

VBBO-----! 

INPUT 
LATCH 

INPUT 
lATCH 

REFERENCE VOLTAGE 
GENERATOR 

COLUMN DECODERI 
DRIVER 

MEMORY CEll 
ARRAY 

SENSE AMP. 
WRITE AMP. 

FUNCTION TRUTH TABLE 

-cs WE 01 ClK/ClK Output Mode 

H X X ~ L DISABLE .......... 

l L l ~ l WRITE "l" .......... 

L L H ~ H WRITE "H" .......... 

L H X ~ DOUT READ .......... 

l : low voltage lev'el, H: High voltage level, X: Don't care 

:...x:: : Outputs are initiated by rising (falling) edge of ClK (ClK). 
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<J-- VCC 

<J-- VEE 

OUTPUT 
MPX 

LATCH 001-4 

PIN DESIGNATION 

Symbol Pin Name 

AO thru A9 Address inputs 

011 thru 014 Data Inputs 

001 thru 004 Data outputs 

WE Write enable 

CS Chip select 

ClK, ClK Clock Inputs 

VBB Reference voltage (-1. 29V) 

VEE Supply voltage (-S.2V) 

Vee Supply voltage (OV) 

NC No connection 



GUARANTEED OPERATING CONDITIONS 
(Referenced to VCC) 

Parameter Symbol Min Typ Max 

Supply Voltage Vee -5.46 -5.2 -4.94 

DC CHARACTERISTICS 

Unit 

V 

MBM10476LL-9 

! i 11111 III I! I ~ I! ! i II! ! I! i I ! III II! 11111I1111 II ! I i II ! 11111111111111 

FUJITSU 

Case Temperature (TC) 

O°C to 75°C 

(VCC = OV. VEE = -5.2V. Output Load = son to -2.0V. Tc = Doe to 75°e. unless otherwise noted.) 

Parameter Symbol Min Typ Max Unit TC 

Output High Voltage -1000 640 O°C 

(V!N = V!H max or V!L min) VOH -960 -610 mV 25°C 
-900 -720 75°C 

Output Low Voltage 
-1670 -1665 O°C 

VOL -1650 -1650 mV 25°C (V!N = VIH max or VIL min) 
-1630 -1625 75°C 

Output High Voltage -1020 O°C 

(VIN = VIH min or VIL max) VOHO -960 mV 25°C 
-920 75°C 

Output Low Voltage -1645 O°C 

(VIN = VIH min or VIL max) YOLO -1630 mV 25°C 
-1605 75°C 

Input High Voltage -1145 -640 O°C 

(Guaranteed Input Voltage High for All Inputs) V,H -1105 -610 mV 25°C 
-1045 -720 75°C 

Input low Voltage -1670 -1490 O°C 

(Guaranteed Input Voltage Low for All Inputs) V,L -1650 -1475 mV 25°C 
-1630 -1450 75°C 

Input High Current 
hH 220 /LA O°C to 7SOC 

(VI>! = VIH maxi 

Input Low Current 
IlL 

(VIN = VIL min) 
-50 /LA O°C to 7SoC 

CS Input Low Current 
(VIN = VILmln) 

IlL 0.5 170 /LA O°C to 75°C 

Power Supply Current 
lee (All Inputs and All Outputs Open) 

-360 mA O°C to 75°C 

140S -1230 O°C 
Reference Voltage Vee -1390 -1190 mV 25°C 

-1365 -1130 75°C 

CAPACITANCE 
Parameter Symbol Min Typ Max Unit 

Input Pin Capacitance C'N 4 pF 

Output Pin Capacitance COUT 6 pF 
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FUNCTIONAL DESCRIPTIONS 
The Fujitsu MBM10476LL Is fully decoded 4096-blt read/write self-timed random access memory organized as 1024 words by 4 
bits. Memory cell selection Is achieved by means of a 10-bit address designated AO through A9. All of the Inputs. address (A), 
data-In (DIN), write enable (WE), chip select (cs) and outputs (DouT) are level sensitive transparent latches controlled by the 
clock input (CLK/ C'CR). Inputs and outputs become active invertly with respect to the clock signal. 

Input latches are transparent when CLK (C'CR) goes low (high), and close to hold the data when CLK( C'CR) goes high (low) and on 
the other hand, output latches are transparent when CLK (C'CR) goes high (low) and data are held In the output latches when CLK 
(C'CR) goes low (high). 

When cs Is kept low and WE Is kept high and address is valid on the CLK (C'CR) rising (falling) edge, read operation Is specified. 
Inp~t data such as CS, WE and address should be valid during the setup time (ts) and the hold time (tH) with respect to the CLK 
(C'CR) rising (failing) edge. This means, Input levels may flucturate during the time other than the required setup and hold times. 
When eLK (C'CR) goes high (low), Inputs are latched, while previous read data goes through the output latches and appears on the 
outputs. On the other hand, when CLK (C'CR) goes low (high), Input latches are transparent, while output latches are closed and 
hold the data from the previous cycle. 

When setup time Is wide enough, output data becomes valid In the short delay time (tDR) after the rising (failing) edge of eLK 
(C'CR). When setup time Is short, output data appears on the outputs after the specified RAM access time (tA(ADD)) similar to the 
traditional RAM. 

The write operation Is Initiated by the rising (failing) edge of CLK (C'CR). When CS and WE are kept low and Address and DIN are 
valid on the rising (failing) edge of CLK (C'CR), data Is written Into the addressed location during eLK high (C'CR low) state. At the 
same time, data to be written appears on the outputs in the same cycle. Internal write pulse is generated In response to the eLK 
(C'CR) rising (failing) edge and fully sef-tlmed. Therefore, external control of write pulse width and care for WE timing with respect 
to other Input signals are not necessary provided that setup time and hold time are met as specified. 

CLOCK INPUT 
Clock Input modes are optional. CLK and C'CR Inputs can be used In a single ended manner by connecting eLK or C'CR to the 
Internal reference voltage (Vee) pin. When eLK and C'CR are used as differential inputs, Vee pin is left open . 
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• Differential Mode 

elK 
elK 
Vee 

• elK Single-Ended Mode 

elK 
eLK 
vee 

• elK Single·-Ended Mode 

eLK 
elK 
Vee 
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(Vcc = OV. VEE = -S.2V±S%. Output Load = son to -2.0V and 30pF to GND. Tc = O°C to 7SoC. unless 
otherwise noted.) 

Parameter 

Clock Pulse Width High 

Clock Pulse Width Low 

Cycle Time 

Address Access Time 

Data Access Time 

Write Access Time 

Chip Select Access Time 

Clock Access Time 

Output Delay Time 

Address Setup Time 
'I 

Data Setup Time 

Write Setup Time 

Chip Select Setup Time 

Address Hold Time 

Data Hold Time 

Write Hold Time 

Chip Select Hold Time 

*1 Specified at tSA = 1.0ns 
*2 Specified at tSD = 1 .Ons 
*3 Specified at tSW = 1.0ns 
*4 Specified at tsc = 1.0ns 
*S Specified at tWL(CLK) = 3.0ns 
*6 Specified when tWL(CLK) > tA(CLK) max • 

Symbol Min Typ Max Unit 

tWH(CLK) 6.0 ns 

tWL(CLK) 3.0 ns 

tCYC 9.0 ns 

tA(AOO) 7.0 ., ns 

tA(OI) 4.0 *2 ns 

tA(W) 4.0 •• ns 

tA(CS) 4.0·" ns 

tA(CLK) 8.0 *5 ns 

tOR 3.0·· n8 

tSA 1.0 ns 

tso 1.0 ns 

tsw 1.0 ns 

tsc 1.0 ns 

tHA 2.0 ns 

tHO 2.0 ns 

tHW 2.0 ns 

tHC 2.0 ns 

tSA> tA(ADD) max, tsc > tA(eS) max, tso > tA(OI) max, tsw > tA(W) max. 

GND 
Fig. 2 - AC TEST CONDITIONS 

Vce 

DOUT 1--9--., 

R 

-2.0V 

VEE 

Output Load: RL = son 
CL = 30pF 

(including jig and stray capacitance) 

-1.7V 

t r= tf= 1.5ns 

Note: All timing measurements referenced to 

50% input levels. 
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READ CYCLE TIMING DIAGRAMS 

• CHIP SELECT ACCESS MODE 

ClK 

CO< 

D01-4 

• Output Is valid at tOR when tse > tAleS) max - tOR max . 

• ADDRESS ACCESS MODE 

ClK 
elK ________ J 

AO-9 

WE 

D01-4 

•. Output Is valid at tOR when tSA> tA(ADD) max - tOR max. 
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• CLOCK ACCESS MODE 

ClK ~----"'" ........ " r------
ClK •••••••• "' 

AO-9 

001-4 

• Output Is valid at tOR when tWL(CLK) > tA(CLK) max - tOR max. 
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WRTE CYCLE TIMING DIAGRAMS 

ClK 

ClK - - - - - - - - - oJ ~-_-./ 

AO-9 

011-4 

001-4 

• Output Is valid at tOR when tsw > tAtWl max - tOR max and tSD > tAtOll max - tOR max 

Rise Time and Fall Time 

Parameter Symbol Min Typ 

Output Rise Time tr 2.0 

Output Fall Time tf 2.0 
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TYPICAL CHARACTERISTICS CURVES 

Fig. 3 - OUTPUT HIGH VOLTAGE 
V8 CASE TEMPERATURE 
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Fig. 5 - OUTPUT LOW VOLTAGE 
VI CASE TEMPERATURE 
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I
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I
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Fig. 7 - REFERENCE VOLTAGE 
V8 CASE TEMPERATURE 
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w -1.4 
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w a: 
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To. CASE TEMPERATURE (OC) 

Fig. 4 - OUTPUT HIGH VOLTAGE 
V8 SUPPLY VOLTAGE 
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:i: -1.1 H-+-+-+++-+-+-H 
~ 

-4.0 -5.0 -6.0 
VEE • SUPPLY VOLT AGE (V) 

Fig. 6 - OUTPUT LOW VOLTAGE 
V8 SUPPLY VOLTAGE 
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Fig. a - REFERENCE VOLTAGE 
VI SUPPLY VOLTAGE 
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w -1.1 
Cl « 
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> 
w 
~ -1.3 

l!! 
~ -1.4 
w 
a: 
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>Ifl 

10-. 
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VEE. SUPPLY VOLTAGE (V) 
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Fig. 9 - SUPPLY CURRENT 
vs CASE TEMPERATURE 
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Fig. 10 - SUPPLY CURRENT 
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Fig. 15 - OUTPUT DELAY TIME 
vs CASE TEMPERATURE 
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Fig. 16 - OUTPUT DELAY TIME 
vs SUPPLY VOLTAGE 
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PACKAGE DIMENSIONS 
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R.050(1.271 
REF \ 

INDEX AREA 

\ ~ 

28-LEAD CERAMIC (METAL SEAL) DUAL IN-LINE PACKAGE 
(Case No.: DIP-28C-A06) 

hG== 0 
1.400±.020 

(35.56'0.511 

~ ~ I-'~'·" U lYJJ 1 .134'.0'4 (3.40.0.361 

II +.00' .100±.010 .050±,010 --I .018_.003 .050±.010 
(2.54'0.251 ('.27.0.251 (+0.'31 (1.27<0.251 

1.300133.021 0.46_0.08 
REF 

© 1988 FUJITSU LIMITED D2S016S.2C Dimensions in 
inches and (millimeters) 
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ECl 4096-BIT BIPOLAR 
SElF-TIMED RANDOM 
ACCESS MEMORY 

MBM10476RR-9 

4096-BIT BIPOLAR SELF-TIMED RANDOM ACCESS MEMORY 

The Fujitsu MBM10476RR-9 Is fully decoded 4096-blt ECl self-timed read/write 
random access memory (STRAM). The device Is organized as 1024 words by 4 bits. 
and It features on-chip voltage compensation for Improved noise margin. 

The STRAM with registered Inputs and outputs are fully synchronous to the external 
clock signal. Write operation Is Initiated by Internal write pulse generator. which Is 
driven by the clock signal given through the ClK (CU<) pin and external control of 
write cycle timing Is not necessary. Compared to the traditional RAM. STRAM 
drastically Improves the system level cycle time because signal skews are not 
necessarily concerned. Also embedded register circuits allows to decrease the 
number of device on the board. 

Operation for the MBM10476RR Is specified over a case temperature range of from 
O·C to 75·C (Te). It Is packaged In 28-pln ceramic side brazed DIP and full\, 
compatible with Industry standard 10K-series ECl families. 

• 1024 words by 4 bits organization 

• On-chip voltage compensation for Improved noise margin 

• Fully compatible with Industory standrad 10K series ECl families 

• Cycle time : 

Output delay time : 

• Power dissipation : 

9ns 

3ns 

2080mW max 

• Open emitter output for ease of memory expansion 

• Edge triggered registers for Inputs and outputs 

• Internal write pulse generator 

• Optional clock inputs : single ended or differential 

• DOPOS and U-FOX processing 

• 28-pln ceramic side-brazed DIP (Suffix: C) 

ABSOLUTE MAXIMUM RATINGS (See NOTE) 

Rating Symbol Value 

Vee Pin Potential to Ground Pin Vee +0.5 to -7.0 

Input Voltage VIN +0.5 to Vee 

Output Current (DC. Output High) lOUT -30 

Temperature Under Bias Te -55 to +125 

Storage Temperature TSTG -65 to +150 

Unit 

V 

V 

mA 

·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 

December, 1988 
Edition 1.0 

CERAMIC PACKAGE 
DIP-2SC-A06 

PIN ASSIGNMENT 
(TOP VIEW) 

011 CS 
012 WE 
013 ClK 
014 CLK 

001 vaa 
002 NC 

·VCC NC 
·VCC VEE 

003 A9 
004 AS 

AO A7 
Al AS 
A2 AS 
A3 A4 

• VCC grounded 

Small geometry bipolar Ie Is occasionally 
susceptible to be damaged from static Yoltage or 
electnc fields. It is therefore advised that 
normal precautions be taken to avoid application 
of any voltage higher than maximum rated 
voltage to this device. 
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Fig.1 - MBM10476RR-9 BLOCK DIAGRAM 

ClK 
ClK 

AO-9 
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INPUT 
REGIS

TER 

INPUT 
REGIS- I--~"'-!Of 

TER 

REFERENCE VOLTAGE 
GENERATOR 

COLUMN DECODERI 
DRIVER 

MEMORY CELL 
ARRAY 

SENSE AMP. 
WRITE AMP. 

FUNCTION TRUTH TABLE 

as WE 01 CLK/CLK Output Mode 

H X X ~ L DISABLE 
"- ...... 

L L L ~ L WRITE'L' "' ..... 
L L H ~ H WRITE 'W .......... 

L H X ~ DOUT READ " ...... 

L : Low voltage level, H: High voltage level, X: Don' t care 

:..z-: : Output, are Initiated by rising (falling) edge of CLK (CLK). 
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<J--- VCC 

<J--- VEE 

PIN DESIGNATION 
Symbol 

AO thru A9 

011 thru 014 

001 thru 004 

WE 

CS 

CLK, CLK 

001-4 

Pin Name 

Address Inputs 

Data Inputs 
Data Outputs 

Write Enable 

Chip Select 

Clock Inputs 

Vee Reference Voltage (-1. 29V) 

VEE Supply Voltage (-5.2V) 
Vee Supply Voltage (OV) 

NC No Connection 



GUARANTEED OPERATING CONDITIONS 
(Referenced to VCC) 

Parameter Symbol Min Typ Max 

Supply Voltage VEE -5.46 -5.2 -4.94 

DC CHARACTERISTICS 

11111111111111111111111111111111111111111111111111111111I1 

FUJITSU 

MBM10476RR-9 11111111111111111111111111111111111111111111111111111111111111 

Unit Ca.e Temperature (Tcl 

V O·C to 75·C 

(VCC = OV. VEE = -5.2V. Output Load = 50n to -2.0V. Tc = ooe to 75°C;. unless otherwise noted.) 

Parameter Symbol Min Typ Max Unit TC 

Output High Voltage -1000 -840 O·C 
VOH -960 -810 mV 25·C (VIN = VIH max or VIL min) 

-900 -720 75·C 

Output Low Voltage -1870 -1665 O·C 
VOL -1850 -1650 mV 25·C (VIN = VIH max or VIL min) -1830 -1625 75·C 

Output High Voltage -1020 O·C 

(VIN = VIH min or VIL max) VOHO -980 mV 25·C 
-920 75·C 

Output Low Voltage -1645 O·C 
YOLO -1630 mV 25·C (VIN = VIH min or VIL max) -1605 75·C 

Input High Voltage -1145 -840 O·C 
VIH -1105 -810 mV 25·C (Guaranteed Input Voltage High for All Inputs) 

-1045 -720 75·C 

Input low Voltage -1870 -1490 O·C 

(Guaranteed Input Voltage Low lor All Inputs) VIL -1850 -1475 mV 25·C 
'-1830 -1450 75·C 

Input High Current 
hH 220 I1A O·C to 75·C 

(VIN = VIH max) 

Input Low Current 
ilL (VIN = VIL min) 

-50 I1A O·C to 75·C 

CS Input Low Current 
IlL 0.5 170 /LA O·C to 75·C 

(VIN = VIL min) 

Power Supply Current lEE -400 mA O·C to 75·C 
(All Inputs and All Outputs Open) 

-1405 1230 O·C 
Relerence Voltage Vea -1390 -1190 mV 25·C 

-1365 -1130 75·C 

CAPACITANCE 
Parameter Symbol Min Typ Max Unit 

Input Pin Capacitance CIN 4 pF 

Output Pin Capacitance C OUT 6 pF 
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FUNCTIONAL DESCRIPTIONS 
The Fujitsu MBM10476RR Is fully decoded 4096-blt read/write self-timed random access memory organized as 1024 words by 4 
bits. Memory cell selection Is achieved by means of a 10-bit address designated AO through A9. All of the inputs, address (A), 
data-In (DIN), write enable (WE), chip select (Cs) and outputs (DouT) are edge triggered registered controlled by the clock input 
(ClK/ CLR). Inputs and outputs become active invertly with respect to the clock signal. 

Input and output registers are transparent when ClK (CLR) goes high (low), and close to hold the data when ClK( CLR) goes low 
(high) . 

When Cs is kept low and WE is kept high and address is valid on the ClK (CLR) rising (falling) edge, read operation Is specified. 
Input data such as Cs, WE and address should be valid during the setup time (tS) and the hold time (tH) with respect to the ClK 
(CLR) rising (failing) edge. This means, Input levels may not be stable during the time other than the required setup and hold 
times. When ClK (CLR) goes low (high), address data is held at output, while output data is kept valid during the same cycle. 
Thus, the output data becomes available at the next rising (falling) edge of ClK (CLR). 

The write operation Is initiated by the rising (failing) edge of ClK (CLR). When Cs and WE are kept low and address and DIN are 
valid on the riSing (falling) edge of ClK (CLR), inputs are transparent while previous read data appears on the outputs. On the 
other hand, when ClK (CLR) goes low (high), data Is written Into the addressed location during ClK high (CLK low) state. At the 
same time, data to be written appears on the output by the ClK(CLR) rising (falling) edge of the next cycle. Internal write pulse is 
generated in response to the ClK (CLR) rising (falling) edge and fully self-timed. Therefore, external control of write pulse width 
and care for WE timing with respect to other input signals are not necessary provided that setup time and hold time are met as 
specified. 

CLOCK INPUT 
Clock Input modes are optional. ClK and CLR inputs can be used in a single ended manner by connecting ClK or CLR to the 
Internal reference voltage (Vss) pin. When ClK and CLR are used as differential inputs, Vss pin Is left open . 
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• Differential Mode 

elK 
elK 
VBB 

• elK Single-Ended Mode 

elK 
elK 
VBB 

• elK Single-Ended Mode 

elK 
elK 
VBB 



AC CHARACTERISTICS 
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(VCC = OV. VEE = -S.2V±S%. Output Load = son to --2.0V and 30pF to GND. Tc = O°C to 7SoC. unless 
otherwise noted.) 

Parameter 

Clock Pulse Width High 

Clock Pulse Width Low 

Cycle Time 

Output Delay Time 

Address Setup Time 

Data Setup Time 

Wrfte Setup Time 

Chip Select Setup TJme 

Address Hold Time 

Data Hold Time 

Write Hold Time 

Chip Select Hold Time 

*1 Specified at twL(CLK) > 6.0ns 
*2 Specified at tWH(CLK) > 6.0ns 

Symbol 

tWH(CLK) 

tWL(CLK) 

tCYC 

tOR 

tSA 

tso 

tsw 

tsc 

tHA 

tHO 

tHW 

tHC 

Min Typ Max Unit 

3.0·' ns 

3.0·' ns 

9.0 ns 

3.0 ns 

1.0 ns 

1.0 ns 

1.0 ns 

1.0 ns 

2.0 ns 

2.0 ns 

2.0 ns 

2.0 ns 

GND Fig. 2 - AC TEST CONDITIONS 
.=. 

VCC 

DOUT t--4~--' 

-2.0V 

VEE 

Output Load: RL = 50n 
CL = 30pF 

(including jig and stray capacitance) 

Rise Time and Fall Time 

Parameter 

Output Rise Time 

Output Fall Time 

Symbol 

tr 

tf 

-1.7V 

t r= tf= 1.5ns 

Note: All timing measurements referenced to 

50% input levels. 

Min Typ Max Unit 

2.0 ns 

2.0 ns 

3-43 



IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII!II11111111111 

FUJITSU 

11111111111111111111111111111111111111111111111111111111111111111 MBM10476RR-9 

READ CYCLE TIMING DIAGRAMS 

ClK 

ClK 

CS 

001-4 

• Output data appears In the next cycle. 

WRTE CYCLE TIMING DIAGRAMS 
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ClK 

ClK 

CS 

AO-9 

011-4 

001-4 

• Output data appears in the next cycle. 
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TYPICAL CHARACTERISTICS CURVES 

Fig. 3 - OUTPUT HIGH VOLTAGE 
VI CASE TEMPERATURE 
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ECl 4096-BIT BIPOLAR 
SElF-TIMED RANDOM 
ACCESS MEMORY 

MBM10476RL-9 

4096-BIT BIPOLAR SELF-TIMED RANDOM ACCESS MEMORY 

The Fujitsu MBM10476Rl-9 Is fully decoded 4096-blt ECl self-timed read/write 
random access memory (STRAM). The device Is organized as 1024 words by 4 bits, 
and It features on-chip voltage compensation for Improved noise margin. 

The STRAM with registered Inputs and latched outputs are fully synchronous to the 
external clock signal. Write operation Is Initiated by Internal write pulse generator, 
which Is driven by the clock signal given through the ClK (ClK) pin and external 
control of write cycle timing Is not necessary. Compared to the traditional RAM, 
STRAM drastically Improves the system level cycle time because signal skews are not 
necessarily concerned. Also embedded register/latch circuits allows to decrease the 
number of device on the board. 

Operation for the MBM10476Rl Is specified over a case temperature range of from 
O·C to 75·C (Te). It Is packaged In 28-pin ceramic side brazed DIP and fully 
compatible with Industry standard 10K-series ECl families. 

• 1024 words by 4 bits organization 

• On-chip voltage compensation for Improved noise margin 

• Fully compatible with Industory standrad 10K series ECl families 

• Cycle time : 

Output delay time : 

• Power dissipation : 

9ns 

3ns 

2080mW max 

• Open emitter output for ease of memory expansion 

• level-sensitive D-type latch for outputs and edge triggered registers for Inputs 

• Internal write pulse generator 

• Optional clock Inputs : single ended or differential 

• DOPOS and U-FOX processing 

• 28-pln ceramic side-brazed DIP (Suffix: C) 

ABSOLUTE MAXIMUM RATINGS (see NOTE) 

Rating Symbol Value Unit 

VEE Pin Potential to Ground Pin VEE +0.5 to -7.0 V 

Input Voltage VIN +0.5 to VEE V 

Output Current (DC, Output High) lOUT -30 mA 

Temperature Under Bias Tc -55 to +125 ·C 

Storage Temperature TSTG -65 to +150 ·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 

December, 1988 
Edition 1.0 

CERAMIC PACKAGE 
DIP-28C-A06 

PIN ASSIGNMENT 
(TOP VIEW) 

011 Cs 
012 WE 
013 ClK 
014 ClK 

001 VBB 
002 NC 

·VCC NC 
·VCC VEE 

003 A9 
004 A8 

AO .A7 
Al AS 

A2 A5 
A3 A4 

• VCC grounded 

Small geometry bipolar 10 is occasionally 
susceptible to be damaged from static voltage or 
electric fields. It is therefore advised that 
normal precautions be taken to avoid application 
of any voltage higher than maximum rated 
vortage to this device. 
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Fig.1 - MBM10476RL-9 BLOCK DIAGRAM 

ClK 
ClK 

AO-9 

DII-4 

VBBO-----! 
REFERENCE VOLTAGE 

GENERATOR 

COLUMN DECODERI 
DRIVER 

MEMORY CEll 
ARRAY 

SENSE AMP. 
WRITE AMP. 

FUNCTION TRUTH TABLE 

cs wr: 01 ClK/ClK Output Mode 

H X X ~ l DISABLE "' ...... 
l l l ~ l WRITE "l" 

'" ........ 

l l H ~ H WRITE "W '" ..... 
l H X ~ DOUT READ '" ...... 

l : low voltage level, H: High voltage level, X: Don't care 

:....z:: : Outputs are Initiated by rising (failing) edge of ClK (ClK). 
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<J-- VCC 

<J-- VEE 

MPX OUTPUT 
DOI-4 lATCH 

PIN DESIGNATION 
Symbol Pin Name 

AO thru A9 Address Inputs 

011 thru 014 Data Inputs 

001 thru 004 Data Outputs 

WE Write Enable 

CS Chip Select 

ClK, ClK Clock Inputs 

VBB Reference Voltage (-1. 29V) 

VEE Supply Voltage (-S.2V) 
Vee Supply Voltage (OV) 

NC No Connection 



GUARANTEED OPERATING CONDITIONS 
(Referenced to VCC) 

Parameter Symbol Min Typ Max 

Supply Voltage VEE -S.46 -S.2 -4.94 

DC CHARACTERISTICS 

Unit 

V 

:IIIIIIIIIIIII!IIII:IIIIIIII!IIIIIIIIIIIIIIIIII!IIIIII1111111I111 
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Case Temperature (TC) 

O'C to 7S'C 

(Vcc = OV VEE = -5 2V Output Load = 50n to -2 OV Tc = ooe to 75°C. unless otherwise noted.) . . . 
Parameter Symbol Min Typ Max Unit TC 

Output High Voltage -1000 -840 O'C 

(VIN = VIH max or VIL min) VOH -960 -810 mV 2S'C 
-900 -720 7S'C 

Output Low Voltage -1870 -1665 O'C 
VOL -18S0 -16S0 mV 2S'C (VIN = VIH max or VIL min) 

-1830 -162S 7S'C 

Output High Voltage -1020 O'C 
VOHO -980 mV 2S'C (VIN = VIH min or VIL max) 

-920 7S'C 

Output Low Voltage -164S O'C 
YOLO -1630 mV 2S'C (VIN = VIH min or VIL max) 

-1605 7S'C 

Input High Voltage -114S -840 O'C 
VIH -110S -810 mV 2S'C (Guaranteed Input Voltage High for All Inputs) 

-1045 -720 7S'C 

Input low Voltage -1870 -1490 O'C 
VIL -1850 -1475 mV 2SoC 

(Guaranteed Input Voltage Low for All Inputs) 
-1830 -1450 7S'C 

Input High Current 
hH 220 ~A O'C to 7S'C 

(VIN = VIH max) 

Input Low Current 
IlL 

(VIN = VIL min) 
-SO ~A O'C to 7S'C 

CS Input Low Current 
IlL 0.5 170 ~A O'C to 7S'C 

(VIN = VIL min) 

Power Supply Current 
lEE -400 mA O·C to 7S'C 

(All Inputs and All Outputs Open) 
-1405 -1230 O'C 

Reference Voltage VBB -1390 -1190 mV 2S'C 
-1365 -1130 7S'C 

CAPACITANCE 
Parameter Symbol Min Typ Max Unit 

Input Pin Capacitance CIN 4 pF 

Output Pin Capacitance COUT 6 pF 
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FUNCTIONAL DESCRIPTIONS 
The Fujitsu MaMl0476RL Is fully decoded 4096-blt read/write self-timed random access memory organized as 1024 words by 4 
bits. Memory cell selection is achieved by means of a 10-bit address designated AO through A9. All of the inputs, address (A), 
data-In (DIN), write enable (WE), chip select (cs) furnish edge triggered registers, whereas outputs (DOUT) have level sensitive 
transparent latches. 

When CS is kept low and WE is kept high and address Is valid on the CLK (ctR) rising (falling) edge, read operation is specified. All 
input data such as CS, WE and address should be valid during the setup time (tS) and the hold time (tH) with respect to the CLK 
(ctR) rising (falling) edge. This means, input levels are free to change for the rest of the cycle timeonce input data is held into the 
input register. Read out data becomes available during CLK low state in which output latches are transpatent. When CLK (ctR) 
state Is wide enough than the internal RAM access time, output data become valid in the short delay time (tOR) after the falling 
(rising)edge of CLK (ctR). 

The write operation is initiated by the rising (falling) edge of Cl.K (ctR). When CS and WE are kept low and address and DIN are 
valid on the rising (falling) edge of CLK (ctR), data Is written into the addressed location. At the same time, data to be written 
appears on the outputs in the same cycle. Internal write pulse is generated in response to the CLK (CD<) rising (falling) edge and 
fully self-timed. Therefore, external control of write pulse width and care for WE timing with respect to other input signals are not 
necessary provided that setup time and hold time are met as specified. 

CLOCK INPUT 
Clock input modes are optional. CLK and ctR Inputs can be used In a Single ended manner by connecting CLK or ctR to the 
internal reference voltage (VSB) pin. When CLK and CD< are used as differential inputs, VBS pin is left open . 
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• Differential Mode 

elK 
elK 
Vaa 

• elK Single-Ended Mode 

elK 
elK 
Vaa 

• elK Single-Ended Mode 

elK 
elK 
Vaa 
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(Vcc = OV, VEE = -S.2V±S%, Output Load = son to -2.0V and 30pF to GND, Tc = O°C to 7SoC, unless 
otherwise noted.l 

Parameter 

Clock Pulse Width High 

Clock Pulse Width Low 

Cycle Time 

Clock Access Time 

Output Delay Time 

Address Setup Time 

Data Setup Time 

Write Setup Time 

Chip Select Setup Time 

Address Hold Time 

Data Hold Time 

Write Hold Time 

Chip Select Hold Time 

*, Specified at tWL(CLK) > 6.0ns 
'2 Specified at tWH(CLK) > 6.0ns 
'3 Specified at tWH(CLK) = 3.0ns 
*4 Specified at tWH(CLK) > tA(CLK) max 

Symbol Min Typ Max Unit 

tWH(CLK) 3.0 'I ns 

tWL(CLK) 3.0 ,. ns 

tCYC 9.0 ns 

tA(CLK) B.O ,. ns 

tOR 3.0 ,. ns 

tSA 1.0 ns 

tso 1.0 ns 

tsw 1.0 ns 

tsc 1.0 ns 

tHA 2.0 ns 

tHO 2.0 ns 

tHW 2.0 ns 

tHC 2.0 ns 

GND 
Fig. 2 - AC TEST CONDITIONS 

= 

VCC 

DOUT 1---4>-----. 

-2.0V 

VEE 

Output Load: RL = son 
CL = 30pF 

(including jig and stray capacitance) 

-1.7V 

t r= t f= 1.5ns 

Note: All timing measurements referenced to 

50% input levels. 
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Rise Time and Fall Time 

Parameter Symbol Min Typ Max Unit 

Output Rise Time tr 2.0 ns 

Output Fall Time tf 2.0 ns 

READ CYCLE TIMING DIAGRAMS 

lID 
tCYC 

ClK - - - - - - - - - - - - - " 

ClK 

AO-9 

WE 

DOl-4 

• Output Is valid at tOR when tWH(CLK) > tA(CLK) max - tOR max. 
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WRTE CYCLE TIMING DIAGRAMS 

ClK 

ClK 

AO-9 

DII-4 

WE 

DOI-4 

* Output Is valid at tOR when tWH(CLK) > tA(CLK) max - tOR max. 

II~I~~II'~"~"'~'I'~~"~"'~"I"~"I"~'OO' FUJITSU 

MBM1 0476RL-9 ,,~"""'''''"''''''''''''''''''''''''''''''''''''''''''"'''' 
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TYPICAL CHARACTERISTICS CURVES 
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Fig. 3 - OUTPUT HIGH VOLTAGE 
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Fig. 11 - CLOCK ACCESS TIME 
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PACKAGE DIMENSIONS 

28-LEAD CERAMIC (METAL SEAL) DUAL IN-LINE PACKAGE 
(Case No.: DIP-28C-A06) 

R .050.( 1.27) 
REF 

INDEX AREA 

.100 •• 010 
(2.54.0.25) 

III II II II ,~ 
~ ----J .018_.003 

(1.27.0.25) • +013 
1.300(33.02) (0.46_0:08 ) 

REF 

© 1988 FUJITSU LIMITED D28016S·2C 
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.050'.010 
(1.27'0.25) 

.200(5.08)MAX 

.134±.014 
(3.40±0.36) 

Dimensions in 
inches and (millimeters) 
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ECl 4096-BIT BIPOLAR 
SElF-TIMED RANDOM 
ACCESS MEMORY 

MBM100476LL-9 

4096-BIT BIPOLAR SELF-TIMED RANDOM ACCESS MEMORY 
December, 1988 

Edition 2.0 

The Fujitsu MBM100476ll-9 Is fully decoded 409B-blt ECl self-timed read/write r--------------..., 
random access memory (STRAM). The device Is organized as 1024 words by 4 bits, 
and It features on-chip voltage/temperature compensation for Improved noise 
margin. 

The STRAM with latched Inputs and outputs are fully synchronous to the external 
clock signal. Write operation Is Initiated by Internal write pulse generator, which Is 
driven by the clock signal given through the ClK (c::o<:) pin and external control of 
write cycle timing Is not necessary. Compared to the traditional RAM, STRAM 
drastically Improves the system level cycle time because signal skews are not 
necessarily concerned. Also embedded latch circuits allows to decrease the number 
of device on the board. 

Operation for the MBM100476ll Is specified over a case temperature range of from 
O·C to 85·C (Te). It Is packaged In 28-pln ceramic side brazed DIP and fully 
compatible with Industry standard 100K-serles ECl families. 

• 1024 words by 4 bits organization 

• On-chip voltage/temperatuere compensation for Improved noise margin 

• Fully compatible with Industory standrad 100K series eCl families 

• Cycle time : 
Address access time : 

• Power dissipation : 

9ns 

7ns 

1710mWmax 

• Open emitter output for ease of memory expansion 

• D-type latches are used for Input and output latches 

• Internal write pulse generator 

• Optional clock Inputs : single ended or differential 

• DOPOS and U-FOX processing 

• 28-pln ceramic side-brazed DIP (Suffix: C) 

ABSOLUTE MAXIMUM RATINGS (See NOTE) 

Rating Symbol Value 

VEE Pin Potential to Ground Pin VEE +0.5 to -7.0 

Input Voltage VIN +0.5 to VEE 

Output Current (DC, Output High) lOUT -30 

Temperature Under Bias Te -55 to +125 

Storage Temperature TSTG -65 to +150 

Unit 

V 

V 

mA 

·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 

CERAMIC PACKAGE 
DIP-28C-A06 

PIN ASSIGNMENT 
(TOP VIEW) 

Dll 
DI2 
DI3 
DI4 

DOl 
D02 

·VCC 
·VCC 

D03 
D04 

AO 
Al 
A2 
A3 

• VCC grounded 

as 
We 
ClK 
CIT< 
VBB 
NC 
NC 
VEe 
A9 
A8 
A7 
A6 
A5 
A4 

Small geometry bipolar 10 I, occasionally 
susceptible to be damaged from static voltage or 
electric fields. It Is therefore advised that 
normal precautions be taken to avoid application 
of any voltage higher than maximum rated 
voltage to this device. 
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Fig.1 - MBM100476LL BLOCK DIAGRAM 

ClK 
ClK 

AO-9 

VBBO-----! REFERENCE VOLTAGE 
GENERATOR 

COLUMN DECODERI 
DRIVER 

MEMORY CELL 
ARRAY 

SENSE AMP. 
WRITE AMP. 

FUNCTION TRUTH TABLE 

cs WI: 01 CLK/CLK Output Mode 

H X X ~ L DISABLE 
'- ...... 

L L L ~ L WRITE "L" "' ...... 
L L H ~ H WRITE "H" " ....... 
L H X ~ DOUT READ " ....... 

L : Low voltage level, H: High voltage level, X: Don't care 

:::::::/.:": : Outputs are Initiated by rising (failing) edge of CLK (CLK). 
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<}-- VCC 

<}-- VEE 

OUTPUT 
MPX 

LATCH DOl-4 

PIN DESIGNATION 
Symbol Pin Name 

AO thru A9 Address Inputs 

011 thru 014 Data Inputs 

001 thru D04 Data Outputs 

WE Write Enable 

CS Chip Select 

CLK. CLK Clock Inputs 

Vee Reference Voltage (-1.32V) 

VEE Supply Voltage (-4.5V) 
Vee Supply Voltage (OV) 

NC No Connection 



GUARANTEED OPERATING CONDITIONS 
(Referenced to VCC) 

Parameter Symbol Min Typ Max 

Supply Voltage VEE -5.7 -4.5 -4.2 
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Unit Case Temperature (Tel 

V O·C to 85·C 

'Guaranteed Operating Conditions define those limits over which the functionality of the device Is guaranteed. 

DC CHARACTERISTICS 
(Vcc = OV VEE - -4 5V Output Load - 500 to -2 OV Te - ooe to a5°e unless otherwise noted) , - , - - , 

Parameter Symbol Min Typ Max Unit 

Output High Voltage 
VOH -1025 -880 mV (VIN ; VIH max or VIL min) 

Output Low Voltage 
VOL -1810 -1620 mV (VIN ; VIH max or VIL min) 

Output High Voltage 
VOHC -1035 mV (VIN; VIH min or VIL max) 

Output Low Voltage 
VOLe -1610 mV (VIN ; VIH min or VIL max) 

Input High Voltage 
V,H -1165 -880 mV (Guaranteed Input Voltage High for All Inputs) 

Input low Voltage 
V,L -1810 -1475 mV (Guaranteed Input Voltage Low for All Inputs) 

Input High Current 
IIH 220 ~A (VIN ; VIH max) 

Input Low Current 
IlL -50 ~A (VIN ; VIL min) 

CS Input Low Current IlL 0.5 170 ~A (VIN ; VIL min) 

Power Supply Current lEE -380 mA 
(All Inputs and All Outputs Open) 

Reference Voltage Vee -1390 -1250 mV 

CAPACITANCE 
Parameter Symbol Min Typ Max Unit 

Input Pin Capacitance C'N 4 pF 

Output Pin Capacitance COUT 6 pF 
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FUNCTIONAL DESCRIPTIONS 
The Fujitsu MSM100476LL is fully decoded 4096-bit read/write seif-timed random access memory organized as 1024 words by 4 
bits. Memory cell selection is achieved by means of a 10-bit address designated AO through A9. All of the inputs. address (A). 
data-In (DIN). write enable (WE). chip select (cs) and outputs (DOUT) are level sensitive transparent latches controlled by the 
clock Input (CLK/ C[R). Inputs and outputs become aetive invertly with respect to the clock signal. 

Input latches are transparent when CLK (C[R) goes low (high). and close to hold the data when CLK( C[R) goes high (low) and on 
the other hand. output latches are transparent when CLK (C[R) goes high (low) and data are held In the output latches when CLK 
(Cffi) goes low (high). 

When cs is kept low and WE is kept high and address is valid on the CLK (C[R) rising (falling) edge. read operation Is specified. 
Input data such as CS. WE and address should be valid during the setup time (ts) and the hold time (tH) with respect to the CLK 
(Cffi) rising (falling) edge. This means. Input levels may flucturate during the time other than the required setup and hold times. 
When CLK (C[R) goes high (low). Inputs are latched. while previous read data goes through the output latches and appears on the 
outputs. On the other hand. when CLK (C[R) goes low (high). Input latches are transparent. while output latches are closed and 
hold the data from the previous cycle. 

When setup time is wide enough. output data becomes valid in the short delay time (tDR) after the rising (falling) edge of CLK 
(C[R). When setup time Is short. output data appears on the outputs after the specified RAM access time (tAIADD)) similar to the 
traditional RAM. 

The write operation is Initiated by the riSing (falling) edge of CLK (C[R). When CS and WE are kept low and Address and DIN are 
valid on the rising (falling) edge of CLK (C[R). data is written into the addressed location during CLK high (C[R low) state. At the 
same time. data to be written appears on the outputs in the same cycle. Internal write pulse is generated in response to the CLK 
( C[R) rising (falling) edge and fully sef-tlmed. Therefore. external control of write pulse width and care for WE timing with respect 
to other input signals are not necessary provided that setup time and hold time are met as specified. 

CLOCK INPUT 
Clock Input modes are optional. CLK and C[R Inputs can be used in a single ended manner by connecting CLK or C[R to the 
Internal reference voltage (Vss) pin. When CLK and Cffi are used as differential Inputs. Vss pin Is left open . 
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• Differentia) Mode 

elK 
elK 
VSS 

• elK Single-Ended Mode 

elK 
elK 
VSS 

• elK Single-Ended Mode 

elK 
elK 
VSS 



AC CHARACTERISTICS 
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(vee = OV. VEE = -4.5V:!:5%. Output Load = 50n to -2.0V and 30pF to GND. Te = O°C to 85°C. unless 
otherwise noted.) 

Parameter 

Clock Pulse Width High 

Clock Pulse Width Low 

Cycle Time 

Address Access Time 

Data Access Time 

Write Access Time 

Chip Select Access Time 

Clock Access Time 

Output Delay Time 

Address Setup Time 

Data Setup Time 

Write Setup Time 

Chip Select Setup Time 

Address Hold Time 

Data Hold Time 

Write Hold Time 

Chip Select Hold Time 

'1 Specified at tSA = 1.0ns 
'2 Specified at tSD = 1.0ns 
'3 Specified at tsw = 1.0ns 
'4 Specified at tsc = 1.0ns 
'5 Specified at tWL(CLK) = 3.0ns 

Symbol Min Typ Max Unit 

tWH(CLK) 6.0 ns 

tWL(CLK) 3.0 ns 

tcvc 9.0 ns 

tA(AOO) 7.0·' ns 

tA(OI) 4.0 *2 ns 

tA(W) 4.0 ,. ns 

tA(CS) 4.0 ,. ns 

tA(CLK) 8.0 ,. ns 

tOR 3.0 ,. ns 

tSA 1.0 ns 

tso 1.0 ns 

tsw 1.0 ns 

tsc 1.0 ns 

tHA 2.0 ns 

tHO 2.0 no 

tHW 2.0 no 

tHC 2.0 ns 

'6 Specified when tWL(CLK) > tA(CLK) max, tSA> tA(AOO) max. tsc > tA(CS) max, tso > tA(OI) max. tsw > 1A(W) max. 

GND Fig. 2 - AC TEST CONDITIONS 

Vec 

DOUT 1---.----, 

-2.0V 

VEE 

Output Load: RL = son 
CL = 30pF 

(including jig and stray capacitance) 

-1.7V 

tr= tf= 1.5n5 

Note: All timing measurements referenced to 

50% input levels. 
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READ CYCLE TIMING DIAGRAMS 

• CHIP SELECT ACCESS MODE 

ClK 

ClK 

DO 1-4 

• Output Is valid at tOR when tsc > tA(CS) max - tOR max . 

• ADDRESS ACCESS MODE 

ClK 

ClK - - - - - - - - J '--_---.J 

AO-9 

D01-4 

• Output Is valid at tOR when tSA > tA(ADD) max - tOR max. 
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tCYC 

~ .. -....... -" ~----



• CLOCK ACCESS MODE 

ClK 

ClK ........ .. 

AO-g 

001-4 

• OutPUt Is valid at tDR when tWL(CLK) > tA(CLK) max - tDR max. 

IIOOIIIII~II!OOIIIlOO~~ 
FUJITSU 

MBM1 00476LL-9 11I1111111111111111111111111111111111111111111111111111 

3-63 





Ilml_mmllW 
FUJITSU 

MBM1 00476LL-9 ilIIOOII~llllnlIIIIIIIIIIIIIIOOIIIIII 

TYPICAL CHARACTERISTICS CURVES 
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Fig. 8 - OUTPUT LOW VOLTAGE 
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Fig. 9 - SUPPLY CURRENT 
vs CASE TEMPERATURE 
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Fig. 12 - ADDRESS ACCESS TIME 
vs SUPPLY VOLTAGE 
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Fig. 15 - OUTPUT DELAY TIME 
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Fig. 16 - OUTPUT DELAY TIME 
vs SUPPLY VOLTAGE 

in 
.s 4 
w 
~ 
i= 3 
>-« 
-' w 
0 
t-
:::> 
0.. 
t-
:::> 
0 
ci: ol--l-+-+-+-I--+-+-+-I--I o 

-4.0 -5.0 -6.0 

VEE • SUPPLY VOLTAGE (V) 

Fig. 18 - CLOCK PULSE WIDTH HIGH 
vs SUPPLY VOLTAGE 

'" .s 
:r: 8 
C!J 
I 
:r: 6 
o 
t-

~ 4 
w 
II) 

-' 
;.. 1[ 2 
:s ~ 
o U 
~ g 0 _ U 

.... 

-4.0 -5.0 -6.0 

VEE . SUPPLY VOLTAGE (V) 

3-67 



11111111111111111111111111111111111111111111111111111111111111111 

FUJITSU 

111111111111111I1111111111111111111111111111111111111111111111111 MBM100476LL-9 

PACKAGE DIMENSIONS 

28-LEAD CERAMIC (METAL SEAL) DUAL IN-LINE PACKAGE 
(Case No.: DIP-28C-A06) 

_::::.:::-::::21 0° to gO 

R.050(1.27) 

0 ! ~ REF \ 

~ .395~:g~~ .400±.010 
INDEX AREA 

(10.03~g:!~) (10.16±0.25) 

\ hC=== ~ J 
I. 1.40Q±.020 

.1 .010~:gg~ 
(3S.56±0.51 ) 

(0.2S~g:~~) 

~ ~ ~ I~"OO'M" 
~ liU 1 .134±.014 -JI '.00' J "._.", 

.100±.0101 ] .OSO'.010 .018_. 003 .050'.010 
(2.54.0.2S)1 (1.27.0.25) 1(046+0.13) (1.27'0.2S) 

1.300(33.02) . -0.08 
REF 

© 1988 FUJITSU LIMITED D28016S·2C 
Dimensions in 
inches and (millimeters) 
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ECl 4096-BIT BIPOLAR 
SElF-TIMED RANDOM 
ACCESS MEMORY 

MBM100476RR-9 

4096-I!IIT BIPOLAR SELF-TIMED RANDOM ACCESS MEMORY 

The Fujitsu MBM100476RR-9 Is fully decoded 4096-blt ECl self-timed read/write 
random access memory (STRAM). The device Is organized as 1024 words by 4 bits, 
and It features on-chip voltage/temperature compensation for Improved noise 
margin. 

The STRAM with registered Inputs and outputs are fully synchronous to the external 
clock signal. Write operation Is Initiated by Internal write pulse generator, which Is 
driven by the clock signal given through the ClK (ClK) pin and external control of 
write cycle timing Is not necessary. Compared to the traditional RAM, STRAM 
drastically Improves the system level cycle time because signal skews are not 
necessarily concerned. Also embedded register circuits allows to decrease the 
number of device on the board. 

Operation for the MBM100476RR Is specified over a case temperature range of from 
O°C to 85°C (Tc). It Is packaged In 28-pln ceramic side brazed DIP and fully 
compatible with Industry standard lOOK-series ECl families. 

• 1024 words by 4 bits organization 

• On-chip voltage/temperature compensation for Improved noise margin 

• Fully compatible with Industory standrad lOOK series ECl families 

• Cycle time : 

Output delay time : 

• Power dissipation : 

9ns 

3ns 

1800mW max 

• Open emitter output for ease of memory expansion 

• Edge triggered registers for Inputs and outputs 

• Internal write pulse generator 

• Optional clock Inputs : single ended or differential 

• DOPOS and U-FOX processing 

• 28-pln ceramic side-brazed DIP (Suffix: C) 

ABSOLUTE MAXIMUM RATINGS (See NOTE) 

Rating Symbol Value 

VEE Pin Potential to Ground Pin VEE +0.5 to -7.0 

Input Voltage VIN +0.5 to VEE 

Output Current (DC, Output High) lOUT -30 

Temperature Under Bias Te -55 to +125 

Storage Temperature TSTG -65 to +150 

Unit 

V 

V 

mA 

°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 

December, 1988 
Edition 1.0 

CERAMIC PACKAGE 
DIP-2SC-A06 

011 
012 
013 
014 

001 
002 

·VCC 
·VCC 

003 
004 

AO 
Al 
A2 
A3 

PIN ASSIGNMENT 
(TOP VIEW) 

• V CC grounded 

cs 
WE 
ClK 
ClK 
VBB 
NC 
NC 
VEE 

A9 
A8 
A7 
A6 

AS 
A4 

Small geometry bipolar Ie Is occasionally 
susceptible to be damaged from static lIoltage or 
electric fields. It is therefore advised that 
normal precautions be taken to avoid application 
of any voltage higher than maximum rated 
voltage to this device. 
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Fig.1 - MBM100476RR-9 BLOCK DIAGRAM 

ClK 
ClK 

VBBO-----i 
REFERENCE VOLTAGE 

GENERATOR 

COLUMN DECODER! 
DRIVER 

MEMORY CEll 
ARRAY 

SENSE AMP. 
WRITE AMP. 

FUNCTION TRUTH TABLE 

cs WE 01 ClK!ClK Output Mode 

H X X ~ l DISABLE 
'- ..... 

l l l ~ l WRITE "l" ......... 

l l H ~ H WRITE "W ......... 
l H X ~ DOUT READ 

"' ..... 

l: low voltage level, H: High voltage level. X: Don't care 

~ : Outputs are Initiated by rising (falling) edge of ClK (ClK). 

3-70 

<l-- Vcc 

<l-- VEE 

PIN DESIGNATION 

Symbol 

AO thru A9 

011 thru 014 

001 thru 004 

WE 

CS 

ClK, ClK 

DOl-4 

Pin Name 

Address Inputs 

Data Inputs 

Data Outputs 

Write Enable 

Chip Select 

Clock Inputs 

Vea Reference Voltage (-1.32V) 

VEE Supply Voltage (-4.5V) 
Vee Supply Voltage (OV) 

NC No Connection 



GUARANTEED OPERATING CONDITIONS 
(Referenced to VCC) 

Parameter Symbol Min Typ Max 

Supply Voltage VEE -5.7 -4.5 -4.2 

11111111111111111111111111111111111111111111111111111111111111111 

FUJITSU 
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Unit Case Temperature (Tcl 

V O·C to 85·C 

-Guaranteed Operating Conditions define those limits over which the functionality of the device Is guaranteed. 

DC CHARACTERISTICS 
(VCC = OV. VEE = -4.5V. Output Load = 50n to -2.0V Tc = O°C to 85°C. unless otherwise noted.) 

Parameler Symbol Min Typ Max Unit 

Output High Voltage 
VOH -1025 -880 mV (VIN = VIH max or,Nll min) 

Output Low Voltage, 
VOL -1810 -1620 mV (VIN = VIH max or Vil min) 

Output High Voltage 
VOHC -1035 mV (VIN = VIH min or Vil max) 

Output Low Voltage 
VOlC -1610 mV (VIN = VIH min or Vil max) 

Input High Voltage 
VIH -1165 -880 mV (Guaranteed Input Voltage High for All Inputs) 

Input low Voltage 
Vil -1810 -1475 mV (Guaranteed Input Voltage Low for All Inputs) 

Input High Current 
hH 220 j.LA (VIN = VIH max) 

Input Low Current 
III -50 j.LA (VIN = VIL min) 

CS Input Low Current 
ill 0.5 170 IlA (VIN = VIL min) 

Power Supply Current 
lEE -400 mA 

(All Inputs and All Outputs Open) 

Reference Voltage VBB -1390 -1250 mV 

CAPACITANCE 
Parameter Symbol Min Typ Max Unit 

Input Pin Capacitance CIN 4 pF 

Output Pin Capacitance COUT 6 pF 
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FUNCTIONAL DESCRIPTIONS 
The Fujitsu MSM100476RR Is fully decoded 4096-blt read/write self-timed random access memory organized as 1024 words by 4 
bits. Memory cell selection is achieved by means of a 10-bit address designated AO through A9. All of the Inputs, address (A), 
data-In (DIN), write enable (WE), chip select (iSS) and outputs (DOUT) are edge triggered registered controlled by the clock Input 
(ClK/ CLR). Inputs and outputs become active Invertly with respect to the clock signal. 

Input and output registers are transparent when ClK (CLR) goes high (low), and close to hold the data when ClK( CLR) goes low 
(high) . 

When iSS is kept low and WE Is kept high and address Is valid on the ClK (CLR) rising (falling) edge, read operation Is specified. 
Input data such as iSS, WE and address should be valid during the setup time (tS) and the hold time (tH) with respect to the ClK 
(CLR) rising (failing) edge. This means, input levels may not be stable during the time other than the required setup and hold 
times. When ClK (CLR) goes low (high), address data Is held at output, while output data Is kept valid during the same cycle. 
Thus. the output data becomes available at the next rising (failing) edge of ClK (CLR). 

The write operation Is Initiated by the rising (failing) edge of ClK (CLR). When iSS and WE are kept low and address and DIN are 
valid on the rising (falling) edge of ClK (CLR), Inputs are transparent while previous read data appears on the outputs. On the 
other hand, when ClK (CLR) goes low (high) , data Is written Into the addressed location during ClK high (CLR low) state. At the 
same time, data to be written appears on the output by the ClK( CLR) rising (falling) edge of the next cycle. Internal write pulse Is 
generated In response to the ClK (CLR) riSing (falling) edge and fully self-timed. Therefore, external control of write pulse width 
and care for WE timing with respect to other Input signals are not necessary provided that setup time and hold time are met as 
specified. 

CLOCK INPUT 
Clock Input modes are optional. ClK and CLR Inputs can be used In a single ended manner by connecting ClK or CLR to the 
Internal reference voltage (Vee) pin. When ClK and CLR are used as differential Inputs, Ves pin Is left open . 
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• Differential Mode 

elK 
elK 
YSS 

• elK Single-Ended Mode 

elK 
elK 
Yss 

• elK Single-Ended Mode 

elK 
elK 
YSS 



AC CHARACTERISTICS 
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(Vcc. OV, VEE. -4.5V:l:5%, Output Load. 50n to -2.0V and 30pF to GND, Tc .. O°C to 85°C, unless 
otherwise noted.) 

Paramatar 

Clock Pulae Width High 

Clock Pulse Width Low 

Cycle Time 

Output Delay Time 

Address Setup Time 

Data Setup Time 

Write Setup Time 

Chip Select Setup Time 

Addresa Hold Time 

Data Hold Time 

Write Hold Time 

Chip Seleot Hold Time 

"1 Specified at tWL(CLK) > 6.0ns 
"2 Specified at tWH(CLK) > 6.0ns 

Symbol 

tWH(CLK) 

tWL(CLK) 

tCYC 

tOR 

tSA 

tso 

tsw 

tsc 

tHA 

tHO 

tHW 

tHC 

Min Typ Mal( Unit 

3.0·' ns 

3.0 •• ns 

9.0 ns 

3.0 na 

1.0 ns 

1.0 ns 

1.0 ne 

1.0 ns 

2.0 ns 

2.0 na 

2.0 na 

2.0 ne 

GND Fig. 2 - AC TEST CONDITIONS 

VCC 

DoUTI--..-..... 

VEE 

Output Load: RL = son 
CL = 30pF 

(including jig and stray capacitance) 

Rise Time and Fall Time 

Parameter 

Output Rise Time 

Output Fan Time 

Symbol 

Ir 

If 

-1.7V 

t r= tf= 1.5ns 

Note: All timing measurements referenced to 

50% input levels. 

Min Typ Mal( Unit 

2.0 na 

2.0 ne 
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READ CYCLE TIMING DIAGRAMS 

elK 
elK ________ J 

D01-4 

• Output data appears In the next cycle. 

WRTE CYCLE TIMING DIAGRAMS 
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elK 

elK 

AO-9 

D11-4 

D01-4 

• Output data appears In the next cycle. 
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TYPICAL CHARACTERISTICS CURVES 

Fig. 3 - OUTPUT HIGH VOLTAGE 
VI CASE TEMPERATURE 
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Fig. 5 - OUTPUT LOW VOLTAGE 
vs CASE TEMPERATURE 
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Fig. 7 - REFERENCE VOLTAGE 
vs CASE TEMPERATURE 

~ -1.1 H-t-+-+-+--+--+-+-H 
w 

~ 
~ -1.2 H-t-+-+-+--+--+-+-H 
o 
> 
~ -1.3 H~=f,,***.p.+-H 
Z 
w 
ffi -1.4 H-t-+-+-+--+--+-+-H 
LL 
W 
a: 

_ -1.5 I-i--+-+-+-+--+-+-+-I-i 
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Fig. 4 - OUTPUT HIGH VOLTAGE 
vs SUPPLY VOLTAGE 

~ -0.7 H-+-++--+-+-II-+-+-l 
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J: 
!2 -0.9 H-+-++--+-+-II-+-+-l 
J: 

~ -1.0 tt:t$ttt:J~jj 
~ 
:::> 

~ -1.1 HH-+-+-t--t--+--t-H 
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Fig. 6 - OUTPUT LOW VOLTAGE 
vs SUPPLY VOLTAGE 
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Fig. 8 - REFERENCE VOLTAGE 
vs SUPPLY VOLTAGE 
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VEE. SUPPLY VOLTAGE (V) 
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Fig. 9 - SUPPLY CURRENT 
vs CASE TEMPERATURE 
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Fig. 11 - OUTPUT DELAY TIME 
vs CASE TEMPERATURE 
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Fig. 12 - OUTPUT DELAY TIME 
vs SUPPLY VOLTAGE 
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PACKAGE DIMENSIONS 

R.050(1.27) 
REF \ 

INDEX p,REA 

\ 

28-LEAD CERAMIC (METAL SEAL) DUAL IN-LINE PACKAGE 
(Case No.: DIP-28C-A06) 

~ nC=== 0 
I. 1.4oo±.02O 

(35.56±0.51 ) 
.010~:gg~ 
(O.25~g:~~) 

1~060(1'52)MAX 

~ LUJ • ~1 17~:::~ 
---f_..J..-(3.40±0.36) 

. 1\ + 005 .loo±.010 .050±.010 ~ .018_:003 .050±.010 
(2.54±0.25) (1.27>0.25) (046+0.13) (1.27±0.25) 

1.300(33.02) • -0.08 
REF 

© 1988 FUJITSU LIMITED D2BOI6S'2C Dimensions in 
inches and (millimeters) 
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ECl 4096-BIT BIPOLAR 
SElF-TIMED RANDOM 
ACCESS MEMORY 

MBM100476RL-9 

4096-BIT BIPOLAR SELF-TIMED RANDOM ACCESS MEMORY 

The Fujitsu MBM100476RL-9 is fully decoded 4096-blt ECL self-timed read/write 
random access memory (STRAM). The device is organized as 1024 words by 4 bits, 
and It features on-chip voltage/temperature compensation for Improved noise 
margin. 

The STRAM with registered inputs and latched outputs are fully synchronous to the 
external clock signal. Write operation is initiated by Internal write pulse generator, 
which is driven by the clock signal given through the CLK (CLK) pin and external 
control of write cycle timing Is not necessary. Compared to the traditional RAM, 
STRAM drastically improves the system level cycle time because signal skews are not 
necessarily concerned. Also embedded registerllatch circuits allows to decrease the 
number of device on the board. 

Operation for the MBM100476RL Is specified over a case temperature range of from 
O°C to 85·C (Tc). It is packaged in 28-pin ceramic side brazed DIP and fully 
compatible with Industry standard 100K-serles ECL families. 

• 1024 words by 4 bits organization 

• On-chip voltage/temperature compensation for improved noise margin 

• Fully compatible with Industory standrad 100K series ECL families 

• Cycle time : 

Output delay time : 

• Power disSipation : 

9ns 

3ns 

1 BOOMW max 

• Open emitter output for ease of memory expansion 

• Level-sensitive D-type latch for outputs and edge triggered registers for inputs 

• Internal write pulse generator 

• Optional clock Inputs : single ended or differential 

• DOPOS and U-FOX processing 

• 28-pin ceramic side-brazed DIP (Suffix: C) 

ABSOLUTE MAXIMUM RATINGS (see NOTE) 

Rating Symbol Value Unit 

VEE Pin Potential to Ground Pin VEE +0.5 to -7.0 V 

Input Voltage V,N +0.5 to VEE V 

Output Current (DC, Output High) lOUT -30 mA 

Temperature Under Bias Tc -55 to +125 ·C 

Storage Temperature TSTG -65 to +150 ·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 e 1988 by FUJITSU LIMITED 

December, 1988 
Edition 1.0 

CERAMIC PACKAGE 
DIP-28C-A06 

PIN ASSIGNMENT 
(TOP VIEW) 

011 
012 
013 
014 

001 
002 

·VCC 
·VCC 

003 
004 

AD 
A1 

A2 
A3 

• VCC grounded 

CS 
WE 
CLK 
CLK 
VBB 
NC 
NC 
VEE 

A9 
A8 
A7 
AS 

A5 
A4 

Small geometry bipolar Ie is occasionally 
susceptible to be damaged from static voltage or 
electric fields. It is therefore advised that 
normal precautions be taken to avoid application 
of any voltage higher than maximum rated 
voltage to this device. 
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ClK 
ClK 

AD-9 

D11-4 

WE 

VBBO-----i 

Fig.1 - MBM100476RL-9 BLOCK DIAGRAM 

COLUMN DECODER! 
DRIVER <l--

INPUT <l--
REGIS-

TER MEMORY CELL 
ARRAY 

INPUT SENSE AMP. 
REGIS- WRITE AMP. 

TER 

INPUT 
REGIS-

TER 

INPUT 
REGIS- 1-..... ------+---------' 

TER 

REFERENCE VOLT AGE 
GENERATOR 

VCC 

VEE 

DO 1-4 

FUNCTION TRUTH TABLE PIN DESIGNATION 

cs WE 01 CLK!CLK Output Mode 

H X X ~ L DISABLE 
....... -.. 

L L L ~ L WRITE "L" .......... ~ 

L L H ~ H WRITE "W "' ....... 

L H X ~ DouT READ ........... 

L : Low voltage level, H: High voltage level, X: Don't care 

::....:,..c-: : Outputs are Initiated by rising (failing) edge of CLK (CLK). 
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Symbol Pin Name 

AD thru A9 Address Inputs 

011 thru 014 Data Inputs 

001 thru 004 Data Outputs 

WE Write Enable 

CS Chip Select 

CLK, eLK Clock Inputs 

VBB Reference Voltage (-1.32V) 

VEE Supply Voltage (-4.5V) 
Vee Supply Voltage (DV) 

NC No Connection 



GUARANTEED OPERATING CONDITIONS 
(Referenced to VCC) 

Parameter Symbol Min Typ Max 

Supply Voltage VEE -5.7 -4.5 -4.2 

IIIIIIIIIII!IIIIIIIIIIIIIIIIIIIIIIII~IIIIIIIIIIIIII 
FUJITSU 

MBM1 00476RL-91111111111111111111111111111111111illllll 

Unit Case Temperature (TC) 

V O°C to 85°C 

• Guaranteed Operating Conditions define those limits over which the functionality of the device Is guaranteed. 

DC CHARACTERISTICS 
(VCC = OV, VEE = -4.5V, Output Load- = son to -2.0V, Tc = o·e to 85·e, unless otherwise noted.) 

Parameter Symbol Min Typ Max Unit 

Output High Voltage 
VOH -1025 -880 mV (VIN = VIH max or VIL min) 

Output Low Voltage 
VOL -1810 -1620 mV (VIN = VIH max or VIL min) 

Output High Voltage 
VOHC -1035 mV (VIN = VIH min or VIL max) 

Output Low Voltage 
VOLC -1610 mV (VIN = VIH min or VIL max) 

Input High Voltage 
V,H -1165 -880 mV (Guaranteed Input Voltage High for All Inputs) 

Input low Voltage 
V,L -1810 -1475 mV (Guaranteed Input Voltage Low for All Inputs) 

Input High Current 
IIH 220 ~A (VIN = VIH max) 

Input Low Current 
IlL -50 ~A (VIN = VIL min) 

CS Input Low Current 
IlL 0.5 170 ~A (VIN = VIL min) 

Power Supply Current 
lEE -400 mA 

(All Inputs and All Outputs Open) 

Reference Voltage Vse -1390 -1250 mV 

CAPACITANCE 
Parameter Symbol Min Typ Max Unit 

Input Pin Capacitance C'N 4 pF 

Output Pin Capacitance COUT 6 pF 
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FUNCTIONAL DESCRIPTIONS 
The Fujitsu MBM100476Rl is fully decoded 4096-blt read/write self-timed random access memory organized as 1024 words by 4 
bits. Memory cell selection Is achieved by means of a 10-bit address designated AO through A9. All of the Inputs. address (A). 
data-In (DIN). write enable (WE). chip select (cs) furnish edge triggered registers. whereas outputs (DOUT) have level sensitive 
transparent latches. 

When cs Is kept low and WE is kept high and address is valid on the ClK (CLR) rising (falling) edge. read operation Is specified. All 
Input data such as CS. WE and address should be valid during the setup time (tS) and the hold time (tH) with respect to the CLK 
(CLR) rising (falling) edge. This means. input levels are free to change for the rest of the cycle time once Input data is held into 
the input register. Read out data becomes available during CLK low state in which output latches are trans patent . When CLK 
(CLR) state is wide enough than the internal RAM access time. output data become valid in the short delay time (tDR) after the 
falling (rising)edge of ClK (CLR). 

The write operation Is initiated by the rising (falling) edge of CLK (CLR). When CS and WE are kept low and address and DIN are 
valid on the rising (falling) edge of CLK (CLR). data is written Into the addressed location. At the same time. data to be written 
appears on the outputs in the same cycle. Internal write pulse Is generated In response to the CLK (CLR) rising (falling) edge and 
fully self-timed. Therefore. external control of write pulse width and care for WE timing with' respect to other input signals are not 
necessary provided that setup time and hold time are met as specified. 

CLOCK INPUT 
Clock Input modes are optional. CLK and CLR Inputs can be used in a single ended manner by connecting ClK or CLR to the 
internal reference voltage (Vaa) pin. When CLK and CLR are used as differential inputs. Vaa pin Is left open . 
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• Differential Mode 

elK 
elK 
VBB 

• elK Single-Ended Mode 

elK 
elK 
VBB 

• elK Single-Ended Mode 

elK 
elK 
VBB 



AC CHARACTERISTICS 
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(VCC = OV. VEE = -4.SV ±S%. Output Load = SOn. to -2.0V and 30pF to GND. Tc = O°C to 8SoC. unless 
otherwise noted.) 

Parameter 

Clock Pulse Width High 

Clock Pulse Width Low 

Cycle Time 

Clock Access Time 

Output Delay Time 

Address Setup Time 

Data Setup Time 

Write Setup Time 

Chip Select Setup Time 

Address Hold Time 

Data Hold Time 

Write Hold Time 

Chip Select Hold Time 

" Specified at tWL(CLKI > 6,Ons 
'2 Specified at tWH(CLK) > 6.0ns 
'3 Specified at tWH(CLKI = 3.0ns 
'4 Specified at tWH(CLK) > tA(CLK) max 

Symbol Min Typ Max Unit 

tWH(CLKI 3.0 '1 ns 

tWL(CLKI 3.0 *2 ns 

tCYC g,O ns 

tA(CLKI B.O *3 ns 

tOR 3.0 *4 ns 

tSA 1.0 ns 

tso 1,0 ns 

tsw 1.0 ns 

tsc 1,0 n. 

tHA 2,0 ns 

tHO 2,0 ns 

tHw 2,0 ns 

tHC 2,0 ns 

GND 
Fig. 2 - AC TEST CONDITIONS 

VCC 

DOUT f--'---, 

-2.0V 

VEE 

Output Lead: RL = SOn. 
CL = 30pF 

(including jig and stray capacitance) 

-1.7V 

t r= tf= 1.5ns 

Note All timing measurements referenced to 

50% input levels. 
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Rise Time and Fall Time 

Parameter 

Output Rise Time 

Output Fall Time 

READ CYCLE TIMING DIAGRAMS 

ClK 

ClK 

AO-9 

WE 

001-4 

Symbol Min 

tr 

tf 

• Output is valid at tDR when tWH(CLK) > tA(CLK) max - tDR max. 
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Typ Max Unit 

2.0 ns 

2.0 ns 



WRTE CYCLE TIMING DIAGRAMS 

ClK 

ClK 

AO-9 

DIH 

WE 

D01-4 

• Output Is valid at tOR when tWH(CLK) > tA(CLK) max - tOR max. 
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TYPICAL CHARACTERISTICS CURVES 

3-86 

> 

Fig. 3 - OUTPUT HIGH VOLTAGE 
vs CASE TEMPERATURE 

:;; -0.7 H-+-+-t--t--+-+-t-H 

~ 
~ -0.8 HH-+-+++-+-+-H 
a -0.9 HH-+-+++-+-+-H 

~ x ~~=*=l:$$$:eW 5 -1.0 ~ 
o HH-+-+++-+-+-H 
>~ -1.1 HH-+-+++-+-+-H 

o 20 40 60 80 

Tc. CASE TEMPERATURE (OCI 

Fig. 5 - OUTPUT LOW VOLTAGE 
vs CASE TEMPERATURE 
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Fig. 7 - REFERENCE VOLTAGE 
vs CASE TEMPERATURE 
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Fig. 4 - OUTPUT HIGH VOLTAGE 
vs SUPPLY VOLTAGE 
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Fig. 6 - OUTPUT LOW VOLTAGE 
vs SUPPLY VOLTAGE 
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Fig. 8 - REFERENCE VOLTAGE 
vs SUPPLY VOLTAGE 
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Fig. 9 - SUPPLY CURRENT 
vs CASE TEMPERATURE 
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Fig. 11 - CLOCK ACCESS TIME 
vs CASE TEMPERATURE 
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Fig. 13 - OUTPUT DELAY TIME 
vs CASE TEMPERATURE 

.5. 4H-+-+-+--+-+-+-+-H 
w 
:;: 
~ 

5 
~ 

~ 
5 
j 0 

~0~-7.20~~4~0~~SO~~8~O~ 

To. CASE TEMPERATURE (OC) 

IIIIIIIII!III!IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII111111111 

FUJITSU 

MBM1 00476RL-9 11111111111111111111111I111111111111111111111111111111111I1111111 

Fig. 10,.. SUPPLY CURRENT 
vs SUPPLY VOLTAGE 
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Fig. 12 CLOCK ACCESS TIME 
vs SUPPLY VOLTAGE 
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Fig. 14 - OUTPUT DELAY TIME 
vs SUPPLY VOLTAGE 
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PACKAGE DIMENSIONS 
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R.050( 1.22\ 
REF \ 

28-LEAD CERAMIC (METAL SEAL) DUAL IN-LINE PACKAGE 
(Case No.: DIP-28C-A06) 

...r~==-=_=:::",=l 0' to 9' 

1 
.400±.010 

INDEX AREA ~ 
\, C=== o '-i..."d:=\I=(='o]±0.25) 

I 010+.004 I' -.002 

(0.25~~~~) 
I. 1.400±.020 

(35.56±0.51 ) 

.200(5.OS)MAX 

1~'060(1'52)MA~ ~! 

~ UlJ .134±.014 
(3.40±0.36) 

.100+.010 T T .050±.010 II .01S~:~~; 1 050~ 010 
(2.54±0.25)1 (1.27±0.25) ----.J - +0.'3 (i.27;:0.25) 

1 1.300(33.02) (0.46 -O.OS) 
REF 

© 1988 FUJITSU LIM ITED 028016S-2C 
Dimensions in 
inches and (millimeters) 
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ECl 16384 BIT BIPOLAR 
SELF - TIMED RANDOM 
ACCESS MEMORY 

MBM10486LL-13 

16384-BIT BIPOLAR SELF-TIMED RANDOM ACCESS MEMORY 

The Fujitsu MBM10486LL-13 Is fully decoded 16384-blt ECL self-timed read/write 
random access memory (STRAM). The device Is organized as 4096 words by 4 bits, 
and It features on-chip voltage compensation for Improved noise margin. 

The STRAM with latched Inputs and outputs are fully synchronous to the external 
clock signal. Write operation Is Initiated by Internal write pulse generator, which Is 
driven by the clock signal given through the CLK (CLK) pin and external control of 
write cycle timing Is not necessary. Compared to the traditional RAM, STRAM 
drastically Improves the system level cycle time because signal skews are not 
necessarily concerned. Also embedded latch circuits allows to decrease the number 
of device on the board. 

Operation for the MBM10486LL Is specified over a case temperature range of from 
O·C to 75·C (Tc). It Is packaged In 28-pln ceramic side brazed DIP and fully 
compatible with Industry standard 10K-series ECL families. 

• 4096 words by 4 bits organization 

• On-chip voltage compensation for Improved noise margin 

• Fully compatible with Industory standrad 10K series ECL families 

• Cycle time : 13ns 

Address access time : IOns 

• Power dissipation : 1976mW max 

• Open emitter output for ease of memory expansion 

• O-type latches are used for Input and output latches 

• Internal write pulse generator 

• Optional clock Inputs : single ended or differential 

• OOPOS and lOP-II processing 

• 28-pln ceramic side-brazed DIP (Suffix: C) 

ABSOLUTE MAXIMUM RATINGS (See NOTE) 

Rating Symbol Value Unit 

VEE Pin Potential to Ground Pin VEE +0.5 to -7.0 V 

Input Voltage VIN +0.5 to VEE V 

Output Current (~C, Output High) lOUT -30 mA 

Temperature Under Bias Tc -55 to +125 ·C 

Storage Temperature TSTG -65 to +150 ·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 

December, 1988 
Edition 2.0 

CERAMIC PACKAGE 
DIP-28C-A06 

PIN ASSIGNMENT 
(TOP VIEW) 

011 
012 
013 
014 

001 
002 

'VCC 
·VCC 

003 
004 

AO 
Al 

A2 
A3 

• VCC grounded 

~ 
WE 
CLK 
eLi< 
VBB 
All 
Al0 
VEE 
A9 
A8 
A7 
A6 
AS 
A4 

Small geometry bipolar Ie is occasionally 
susceptible to be damaged from static voltage or 
electric fields. It is therefore advised that 
normal precautions be taken to avoid application 
of any voltage higher than maximum rated 
voltage to this device. 
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Fig.1 - MBM10486LL BLOCK DIAGRAM 

ClK 
ClK 

Ao-ll 

D11-4 

WE 

VBB o>-----i 

INPUT 
lATCH 

INPUT 
lATCH 

INPUT 
lATCH 

REFERENCE VOLTAGE 
GENERATOR 

COLUMN DECODER! 
DRIVER 

MEMORY CEll 
ARRAY 

FUNCTION TRUTH TABLE 

-cs WE DI ClK!ClK Output Mode 

H X X ~ l DISABLE ....... -
l l l ~ l WRITE "l" ....... -
l l H ~ H WRITE "H" 

'" .... -
l H X ~ DouT READ ....... -

l : low voltage level, H: High voltage level, X: Don't care 

::....x-: : Outputs are Initiated by rising (failing) edge of ClK (ClK). 

3-90 

<l--- VCC 

<l--- VEE 

DO 1-4 

PIN DESIGNATION 

Symbol Pin Name 

AD thru All Address Inputs 

011 thru 014 Data Inputs 

001 thru 004 Data Outputs 

WE Write Enable 

CS Chip Select 

ClK. ClK Clock Inputs 

VBB Reference Voltage (-1.29V) 

VEE Supply Voltage (-S.2V) 
Vee Supply Voltage (OV) 

NC No Connection 



GUARANTEED OPERATING CONDITIONS 
(Referenced to VCC) 

Parameter Symbol Min Typ Max 

Supply Voltage Vee -5.46 -5.2 -4.94 

DC CHARACTERISTICS 
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Unit Case Temperature (TC) 

V DoC to 75°C 

(VCC - OV VEE - -5 2V Output Load = 50n to -2 OV Tc = O°C to 75°C unless otherwise noted) - . - . . . 
Parameter Symbol Min Typ Max Unit TC 

Output High Voltage -1000 -840 DoC 

VOH -960 -810 mV 25°C 
(VIN = VIH max or VIL min) 

-900 -720 75°C 

Output Low Voltage 
-1870 -1665 DoC 

VOL -1850 -1650 mV 25°C 
(VIN = VIH max or VIL min) -1830 -1625 75°C 

Output High Voltage 
-1020 O°C 

VOHC -980 mV 25°C (VIN = VIH min or VIL max) 
-920 75°C 

Output Low Voltage 
-1645 O°C 

VOLC -1630 mV 25°C (VIN = VIH min or VIL max) 
-1605 75°C 

Input High Voltage -1145 840 O°C 
VIH -1105 -810 mV 25°C (Guaranteed Input Voltage High for All Inputs) 

-1045 -720 75°C 

Input low Voltage -1870 -1490 O°C 

(Guaranteed Input Voltage Low for All Inputs) VIL -1850 -1475 mV 25°C 
-1830 -1450 75°C 

Input High Current 
IiH 220 J.!.A DOC to 75"C 

(VIN = VIH max) 

Input Low Current 
IlL -50 J.!.A O°C to 75°C 

(VIN = VIL min) 

CS Input Low Current IlL 0.5 
(VIN = VIL min) 

170 J.!.A O°C to 75°C 

Power Supply Current 
lee 

(All Inputs and All Outputs Open) 
-380 mA O°C to 75°C 

-1405 -1230 O°C 
Reference Voltage Vss -1390 -1190 mV 25°C 

-1365 -1130 75°C 

CAPACITANCE 
Parameter Symbol Min Typ Max Unit 

Input Pin Capacitance C IN 4 pF 

Output Pin Capacitance COUT 6 pF 
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FUNCTIONAL DESCRIPTIONS 
The Fujitsu MBM10486ll is fully decoded 16384-bit read/write self-timed random access memory organized as 4096 words by 4 
bits. Memory cell selection Is achieved by means of a 12-bit address designated AO through A11. All of the Inputs, address (A), 
data-in (DIN), write enable (WE), chip select (cs) and outputs (DOUT) are level sensitive transparent latches controlled by the 
clock Input (ClK/ CLR). Inputs and outputs become active invertly with respect to the clock signal. 

Input latches are transparent when ClK (CLR) goes low (high), and close to hold the data when ClK( CLR) goes high (low) and on 
the other hand, output latches are transparent when ClK (CO<:) goes high (low) and data are held in the output latches when ClK 
(CO<:) goes low (high). 

When cs Is kept low and WE Is kept high and address is valid on the ClK (CO<:) riSing (falling) edge, read operation is specified. 
Input data such as CS, WE and address should be valid during the setup time (ts) and the hold time (tH) with respect to the ClK 
(CO<:) rising (falling) edge. This means, input level may flucturate during the time other than the required setup and hold times. 
When ClK (CLR) goes high (low), Inputs are latched, while previous read data goes through the output latches and appears on the 
outputs. On the ottler hand, when ClK (CO<:) goes low (high), input latches are transparent, while output latches are closed and 
hold the data from the previous cycle. 

When setup time Is wide enough, output data becomes valid in the short delay time (tOR) after the rising (failing) edge of ClK 
(CO<:). When setup time Is short, output data appears on the outputs after the specified RAM access time (tA(ADD)) similar to the 
traditional RAM. 

The write operation is Initiated by the rising (falling) edge of ClK (CO<:). When CS and WE are kept low and Address and DIN are 
valid on the rising (falling) edge of ClK (CO<:) , data is written into the addressed location during ClK high (CO<: low) state. At the 
same time, data to be written appears on the outputs in the same cycle. Internal write pulse is generated In response to the ClK 
(CO<:) riSing (falling) edge and fully sef-timed. Therefore, external control of write pulse width and care for WE timing with respect 
to other Input signals are not necessary provided that setup time and hold time are met as specified. 

CLOCK INPUT 
Clock Input modes are optional. ClK and CO<: inputs can be used In a single ended manner by connecting ClK or CO<: to the 
internal reference voltage (Vss) pin. When ClK and CO<: are used as differential inputs, Vss pin is left open . 
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• Differential Mode 

elK 
elK 
VBB 

• elK Single-Ended Mode 

elK 
elK 
VBB 

• elK Single-Ended Mode 

elK 
elK 
VBB 
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(VCC = OV. VEE = -S.2V±S%. Output Load = son to -2.0V and 30pF to GND. Tc = O°C to 75°C. unless 
otherwise noted.) 

Parameter 

Clock Pulse Width High 

Clock Pulse Width Low 

Cycle Time 

Address Access Time 

Data Access Time 

Write Access Time 

Chip Select Access Time 

Clock Access Time-

Output Delay Time 

Address Setup Time 

Data Setup Time 

Write Setup Time 

Chip Select Setup Time 

Address Hold Time 

Data Hold Time 

Write Hold Time 

Chip Select Hold Time 

'1 Specified at tSA = 1.0ns 
'2 Specified at tSD = 1.0ns 
'3 Specified at tSW = 1.0ns 
'4 Specified at tsc = 1.0ns 
'5 Specified at tWL(CLKI = 3.0ns 
'6 Specified when tWL(CLK) > tA(CLK) max, 

Symbol Min Typ Max Unit 

tWH(OLK) 10.0 ns 

tWL(OLK) 3.0 ns 

tOYC 13.0 ns 

tA(ADD) 10.0 .. ns 

tA(D)) 5.0 *2 ns 

tA(W) 5.0 '. ns 

tA(CS) 5.0 "" ns 

tA(CLK) 11.0 ,. ns 

tOR 4.0 *e ns 

tSA 1.0 ns 

tSD 1.0 ns 

tsw 1.0 ns 

tsc 1.0 ns 

tHA 2.0 ns 

tHO 2.0 ns 

tHW 2.0 ns 

tHO 2.0 ns 

tSA> tA(ADD) max, tsc > tA(eS) max, tSD > tA(OI) max, tSW:;. t~(W) max, 

GND 
Fig. 2 - AC TEST CONDITIONS 

VCC 

DOUT I----<t--., 

-2.0V 

VEE 

Output Load: RL = son 
CL = ,30pF 

(including jig and stray capacitance) 

-1.7V 

t r= tf= 1.5ns 

Note: All timing measurements referenced to 

50% input levels. 
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READ CYCLE TIMING DIAGRAMS 

• CHIP SELECT ACCESS MODE 

CLK 

CLK 

CS 

001-4 

* Output is valid at tOR when tsc > tA(CS) max - tOR max, 

• ADDRESS ACCESS MODE 

CLK 

CLK - - _ - - - - - J 

CS 

AO-11 

WE 

001-4 

* Output is valid at tOR when tSA > tA(ADD) max - tOR max. 
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• CLOCK ACCESS MODE 

ClK 

ClK - - - - - - - - J 

AO-ll 

WE 

001-4 

• Output Is valid at tOR when tWL(CLK) > tA(CLK) max - tOR max 
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WRTE CYCLE TIMING DIAGRAMS 

ClK 

ClK - - - - - - - - - J 

Ao-" 

DI'-4 

DO'-4 

__ .. _ .. _ ...... ___ J 

tWH(CLK) 

• Output Is valid at tOR when tsw > tA(W) max - tOR max and tso > tA(OI) max - tOR max 

Rise Time and Fall Time 

Parameter Symbol Min Typ 

Output Rise Time tr 2.0 

Output Fall Time tf 2.0 
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TYPICAL CHARACTERISTICS CURVES 

Fig. 3 - OUTPUT HIGH VOLTAGE 
vs CASE TEMPERATURE 
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Fig. 7 - REFERENCE VOLTAGE 
vs CASE TEMPERATURE 
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Fig. 4 - OUTPUT HIGH VOLTAGE 
vs SUPPLY VOLTAGE 
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Fig. 6 - OUTPUT LOW VOLTAGE 
vs SUPPLY VOLTAGE 
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Fig. 9 - SUPPLY CURRENT 
vs CASE TEMPERATURE 
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Fig. 11 - ADDRESS ACCESS TIME 
vs CASE TEMPERATURE 
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Fig. 13 - CLOCK ACCESS TIME 
vs CASE TEMPERATURE 
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Fig. 10 - SUPPLY CURRENT 
vs SUPPLY VOLTAGE 
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Fig. 15 - OUTPUT DELAY TIME 
VB CASE TEMPERATURE 
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Fig. 16 - OUTPUT DELAY TIME 
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PACKAGE DIMENSIONS 

28-LEAD CERAMIC (METAL SEAL) DUAL IN-LINE PACKAGE 
(Case No.: DIP-28C-A06) 

INDEX AREA ~ '";:'i:"'\ ~ DO 1 \, 
I. 1.400±.020 

(35.56±0.51) 

~~ 
. '00,.0>" T T ~ 1."", . .0>" -J I .0> ,,::::; 1 ,~ 

(2.54±0.25)1 (1.27±0.25) +~.13 (i~~~;~~~) 
1 1.300(33.02) (0.46 -O.OS) 

REF 

© 1988 FUJITSU LIMITED D28016S-2C 

3-100 

.200(5.0S)MAX 

.134±.014 
(3.40±0.36) 

Dimensions in 
inches and (millimeters) 
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MBM10486RR-13 
DATA SHEET 

OJ 
FUJITSU 

16384-BIT BIPOLAR SELF-TIMED RAMDOM ACCESS MEMORY 

DESCRIPTION 
The Fujitsu MBM10486RR-13 is fully decoded 16384-b~ ECl seW-timed readlwrite random 
access memory (STRAM). The device is organized as 4096 words by 4 bils, and itfeatures r---------------, 
on-chip voltage compensation lor improved noise margin. 

The STRAM with registered inpuls and oUtpuls are fully synchronous 10 the external clock signal. 
Write operation is initiated by internal write pulse generator, which is clriwn by the clock signal 
given through the ClK (ClK) pin and external con1ro1 01 write cycle timing is not necessary. 
Compared 10 the traditional RAM, STRAM drastically improves the system lewl cycle time 
because signal skews are not necessarily concerned. Also embedded register circuits a1lowsto 
decrease the number 01 device on the board. 

Operation lor the MBMl 0486RR is specified owr a case temperature range 01 from c1'c 10 75°C 
(Tc). It is packaged in 28-pin ceramic side brazed DIP and fully compatible ~h industry standard 
10K-series ECl families. 

• 4096 words by 4 bils organization 
• On-chip voltage compensation for improved noise margin 
• Fully compatible with industory standrad 10K series ECl femilies 
• Cycle time: 13ns 

Output delay time : 4ns 
• Power dissipation: 2184mW max 
• Open emitter output for ease 01 memory expansion 
• Edge triggered registers for inputs and outputs 
• Internal write pulse genera1Dr 
• Option clock inputs : single ended or differential 
• DOPOS and 10P-I1 processing 
• 28-pin ceramic side-brazed DIP (Suffix: C) 

ABSOLUTE MAXIMUM RATINGS (See NOTE) 

Parameter Symbol Value Unit 

VEE Pin Potential to Ground Pin VEE ..0.510-7.0 V 

Input voltage VIN ..0.510 VEE V 

Output Current (~C, Output High) lOUT -30 rnA 

Temperature under bias Tc -5510 +125 °c 

Slorege Temperature Tsm -0510 +150 °c 

NOTE: Permanent device dernage may occur il the aboveAbsolule Maximum Ratings 
are exceeded. Functionill operation should be restricted 10 the conditions as 
detailed in the operational sections 01 this data sheet. Exposure to absolute 
maximum rating conditions lor extended periods may affect device reliability. 

CERAMIC PACKAGE 
DIP-28C-A06 

PIN ASSIGNMENT 
(TOP VIEW) 

011 
012 
013 
014 

001 
002 

• VCC 
• VCC 

003 
004 

AO 
Al 
A2 
A3 

• V oc grounded 

cs 
WE 
ClK 
ClK 
VBB 
All 
A10 
VEE 
A9 
AS 
A7 
AS 
AS 
A4 

SmaH geornotry bipolar IC Ia occasionally 8U8cop1lbie to be 
damaged from ltatlc voltage or electric f/eJds. It II therefore 
advised thai normal precautions be taken to avoid applica
tion 01 any voIage higher than maximum rated voIIage to this 
devlca. 
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FIQ.1 ,... i\'IBM10486RR-13 BLOCK DIAGRAM 

CLK 
CLK 

AD-ll 
INPUT 
REGIS

TER 

INPUT 
REGIS- I--~~" 
TER 

VBBO-----i REFERENCE VOLTAGE 
GENERATOR 

FUNCTION TRUTH TABLE 

COLUMN DECODERI 
DRIVER 

MEMORY CEll 
ARRAY 

SENSE AMP. 
WRITE AMP. 

cs WE 01 ClK/ClK Output Mode 

H X X ~ l DISABLE 
'- ...... 

L l l ~ l WRITE'l' 
'- ...... 

L l H H WRITE 'W 

<J-- VCC 

<J-- VEE 

PIN DESIGNATION 
Symbol 

AO thru All 

011 thru 014 

001 thru 004 

WE 

CS 

ClK, ClK 

DOl-4 

Pin Name 

Address Inputs 

Data Inputs 

Data outputs 

Write enable 

Chip select 

Clock Inputs ~ "' ...... Vaa Reference voltage (-1.32V) 

L 

3-102 

H X ~ DOUT READ 
'- ...... 

l : low voltage level, H: High voltage level, X: Don't care 

::..x-:: : Outputs are initiated by rising (failing) edge of ClK (ClK). 

Vee Supply voltage (-4.5V) 
Vee Supply voltage (OV) 

NC No connection 
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GUARANTEED OPERATING CONDITIONS 
(Referenced to Vee) 

Parameter Symbol Min Typ Max Unit Case Temperature (Tcl 

Supply Voltage VEE -5.46 -5.2 -4.94 V OoC to 75°C 

DC CHARACTERISTICS 
(VCC = OV VEE = -5 2V Output Load = son to -2 OV Tc = ooe to 7Soe unless otherwise noted) . . . . 

Parameter Symbol Min Typ Max Unit TC 

Output High Voltage -1000 -840 OoC 

(VIN = VIH max or VIL min) VOH -960 -810 mV 25°C 
-900 -720 75°C 

Output low Voltage 
-1870 -1665 OoC 

(VIN = VIH max or VIL min) VOL -1850 -1650 mV 2SoC 
-1830 -1625 75°C 

Output High Voltage 
-1020 OoC 

VOHC -980 mV 25°C (VIN = VIH min or VIL max) -920 75°C 

Output low Voltage 
-1645 OoC 

(VIN = VIH min or VIL max) VOLC -1630 mV 25°C 
-1605 7SoC 

Input High Voltage 
-1145 -840 OoC 

(Guaranteed Input Voltage High for All Inputs) VIH -1105 -810 mV 25°C 
-1045 -720 75°C 

Input low Voltage -1870 -1490 OoC 

(Guaranteed Input Voltage low for All Inputs) VIL -1850 -1475 mV 2SoC 
-1830 -14S0 7SoC 

Input High Current 
hH (VIN = VIH max) 

220 IlA OoC to 7SoC 

Input low Current 
IlL -SO IlA OoC to 75°C 

(VIN = VIL min) 

CS Input low Current 
IlL 0.5 170 IlA OoC to 75°C 

(VIN = VILmln) 

Power Supply Current lEE -420 mA OoC to 75°C 
(All Inputs and All Outputs Open) 

-1405 -1230 OOC 
Reference Voltage Vee -1390 -1190 mV 25°C 

-1365 -1130 75°C 

CAPACITANCE 
Parameter Symbol Min Typ Max Unit 

Input Pin Capacitance CIN 4 pF 

Output Pin Capacitance COUT 6 pF 
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FUNCTIONAL DESCRIPTIONS 
The Fujitsu MeMl0486RR Is fully decoded 16384-blt read/write self-timed random access memory organized as 4098 words by 4 
bits. Memory cell selection Is achieved by means of a 12-blt address deSignated AO through A9. All of the Inputs, address (A), 
data-In (DIN), write enable (WE), chip select (cs) and outputs (OOUT) are .dge triggered registered controlled by the clock Input 
(elK/ OCR) . Inputs and outputs become active Invertly with respect to the clock signal. 

Input and output registers are transparent when elK (OCR) goes high (low), and close to hold the data when elK( OCR) goes low 
(high). 

When cs Is kept low and WE Is kept high and address Is valid on the elK (OCR) rising (failing) edge, read operation Is specified. 
Input data such as CS, WE and address should be valid during the setup time (tS) and the hold time (tH) with respect to the elK 
( OCR) rising (failing) edge. This means, Input levels may not be stable during the time other than the required setup and hold 
times. When elK (OCR) goes low (high), address data Is held at output, while output data Is kept valid during the same cycle. 
Thus, the output data becomes available at the next rising (failing) edge of elK (OCR). 

The write operation Is Initiated by the rising (failing) edge of ClK (OCR). When CS and WE are kept low and address and DIN are 
valid on the rising (falling) edge of ClK (OCR), Inputs are transparent WhIle previous read data appears on the outputs. On the 
other hand, when ClK (OCR) goes low (high), data Is Written Into the addressed location during ClK high (OCR low) state. At the 
same time, data to be written appears on the output by the elK( OCR) rising (failing) edge of the next cycle. Intemal write pulse Is 
generated In response to the elK (OCR) rising (failing) adge and fully self-timed. Therefore, external control of write pulse width 
and care for WE timing with respect to other Input signals are not necessary provided that setup time and hold time are met as 
specified. 

CLOCK INPUT 
Clock Input modes are optional. ClK and OCR Inputs can ba used In a single ended manner by connecting elK or OCR to the 
Internal reference voltage (VBB) pin. When ClK and OCR ar. used as differential Inputs, VBB pin Is left open. 

3-104 

• Differential Mode 

eLK 
eLK 
Vee 

Fig. 2 - OPTION CLOCK INPUTS 

• eLK Single-Ended Mode 

eLK 
eLK 
Vee 

• eLK Single-Ended Mode 

eLK 
eLK 
Vee 
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AC CHARACTERISTICS 
(VCC = OV. VEE = -S.2V±S%. Output Load = son to -2.0V and 30pF to GND. Tc = DOC to 7SoC. unless 
otherwise noted.) 

Parameter 

Clock Pulse Width High 

Clock Pulse Width Low 

Cycle Time 

Output Delay Time 

Address Setup Time 

Data Setup Time 

Write Setup Time 

Chip Select Setup Time 

Address Hold Time 

Data Hold Time 

Write Hold Time 

Chip Select Hold Time 

<, Specified at tWL(CLK) > 8.0ns 
<2 Specified at tWH(CLK) > 8.0ns 

Symbol 

tWH(OLK) 

tWL(OLK) 

tOYO 

tOR 

tSA 

tso 

tsw 

tso 

tHA 

tHO 

tHW 

tHO 

Min Typ Max Unit 

5.0 ., ns 

5.0 .2 ns 

13.0 ns 

4.0 ns 

1.0 n8 

1.0 ns 

1.0 ns 

1.0 ns 

2.0 ns 

2.0 ns 

2.0 ns 

2.0 ns 

GND Fig. 3 - AC TEST CONDITIONS 
.:. 

VCC 

DoUT I-~~--, 

-2.0V 

VEE 

Output Load: RL = 50n 
CL = 30pF 

(including jig and stray capacitance) 

Rise Time and Fall Time 

Parameter 

Output Rise Time 

Output Fall Time 

Symbol 

tr 

tf 

-1.7V 

tr= tf= 1.5ns 

Note: All timing measurements referenced to 

50% input levels. 

Min Typ Max Unit 

2.0 ns 

2.0 ns 
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READ CYCLE TIMING DIAGRAMS 

CLK 

CLK 

CS 

001-4 

• Output data appears In· the next cycle. 

WRTE CYCLE TIMING DIAGRAMS 
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CLK 

CLK 

CS 

AD-9 

011-4 

WE 

001-4 

• Output data appears In the next cycle. 
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PACKAGE DIMENSIONS 

28·LEAD CERAMIC (METAL SEAL) DUAL IN·LINE PACKAGE 
(CASE No.: DIP·28C·AOS) 

R.05011.27) 
REF 

INDEX AREA o 
(35.56±O.51 ) 

__ :::::J100tag" 

~ 
.400±.010 

'-<-,==,==*=1=1°1°.25) 

.~ ~'20015'08)MAX 

~llU .134'.01' 
(3.40±Q.36) 

II +.005 .100±.010 .OSO±.OlD ---l .018_.003 .OSD±.01D 
12.S4±O.251 (1.27±O.2S1 (0.46+0.13) (1.27±O.2S) 

1.300(33.02) -0.08 
REF 

© 1988 FUJITSU LIMITED 02B016S-2C Dimensions in 
inches and (millimeters) 
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October 1989 
Edition 1.0 

MBM10486RL-13 

OJ 

DATA SHEET 
FUJITSU 

16384-BIT BIPOLAR SELF-TIMED RAMDOM ACCESS MEMORY 

DESCRIPTION 

The Fujitsu MBMI0486RL-13 is fully decoded 16384-bit ECL sell-timed readlWrite random 
access memory (STRAM). The device is organized as 4096 words by 4 bits, and itleatures ,---------------, 

on-chip voltage compensation lor improved noise margin. 

The STRAM with registered inputs and latched outputs are fully synchronous 10 the external clock 
signal. Write operation is initiated by internal write pulse generalDr, which is driven by the dock 
signal given through the CLK (CLK) pin and external control of write cycle timing is not necessary. 
Compared 10 the traditional RAM, STRAM drastically improves the system level cyde time 
because signal skews are not necessarily concerned. Also embedded registernatch circuits 
allows 10 decrease the number of device on the board. 

Operation for the MBMI 0486RL is specilied over a case temperature range of from O'C 10 75°C 
(Tc). It is packaged in 28-;>in ceramic side brazed DIP and fully compatible with industry standard 
10K-series ECL families. 

• 4096 words by 4 bits organization 
• On-chip voltage compensation for improved noise margin 

• Fully compatible with industory standrad 10K series ECL families 
• Cyde time: 13ns 

Output delay time : 4ns 

• Power dissipation: 2.08W max 

• Open emitter output for ease of memory expansion 

• Level--<lensitive D-type latch for outputs and edge triggered registers for inputs 

• Internal write pulse generator 

• Option clock inputs : single ended or differential 
• OOPOS and IOP-I1 processing 

• 28-pin ceramic side-brazed DIP (Suffix: C) 

ABSOLUTE MAXIMUM RATINGS (See NOTE) 

Parameter Symbol Value Unit 

VEE Pin Potential to Ground Pin VEE -to.5 10 -7.0 V 

Input voltage VIN +0.5 to VEE V 

Output Current (~C, Output High) lOUT -30 mA 

Temperature under bias Tc -5510 +125 °c 

Storage Temperature TSTG -5510 +150 °c 

NOTE: Permanent device damage may occur if the above Absolute Maximum Ratings 
are exceeded. Functional operation should be restricted 10 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 
DIP-28C-A06 

PIN ASSIGNMENT 
(TOP VIEW) 

Oil CS 
012 WE 
013 CLK 
014 CLK 

DOl VBB 
002 All 

• VCC AIO 
• VCC VEE 

003 A9 
004 AS 

AO A7 
AI AS 
A2 A5 
A3 A4 

• V co grounded 

Sma" geometry blpolar IC Is occasionally susceptible to be 
damaged from static voltage or eled:rlc fields. It is therefore 
advised that normal precautions be taken to avoid applica
tion of any voltage higher than maximum rated voltage to this 
device. 
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ClK 
ClK 

AO-ll 

D11-4 

WE 

Vee O>------i 

Fig.1 - MBM10486RL-13 BLOCK DIAGRAM 

COLUMN DECODERI 
DRIVER <J--

<J--
MEMORY CEll 

ARRAY 

SENSE AMP. 
WRITE AMP. 

MPX 

INPUT 
REGIS-

TER 

INPUT 
REGIS- 1-..... --------1----------' 

TER 

REFERENCE VOLTAGE 
GENERATOR 

VCC 

VEE 

OUTPUT 
D01-4 lATCH 

FUNCTION TRUTH TABLE PIN DESIGNATION 

cs 

H 

l 

l 

l 
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WE 01 ClKIClK Output Mode 
Symbol 

AO thru All 

X X ~ l DISABLE 
"' ...... -

011 thru 014 

001 thru 004 

l l ~ l WRITE "l" ............ 
WE 

CS 

l H ~ H WRITE "H" ......... ClK, ClK 
VBB 

H X ~ DOUT READ 
"' .... -

VEE 
Vee 

NC 
l : low voltage level, H: High voltage level, X: Don't care 

::...z-: : Outputs are Initiated by rising (failing) edge of ClK (ClKI. 

Pin Name 

Address Inputs 
Data Inputs 

Data outputs 

Wrlte enable 

Chip select 

Clock Inputs 

Reference voltage (-1. 29V) 

Supply voltage (-S.2V) 

Supply voltage (OV) 

No connection 
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GUARANTEED OPERATING CONDITIONS 
(Referenced to Vee) 

Parameter Symbol Min Typ Max Unit case Temperature (Tcl 

Supply Voltage VEE -5.46 -S.2 -4.94 V O·C to 7S·C 

DC CHARACTERISTICS 
(VCC = OV VEE = -5 2V Output Load = 500 to -2 OV Tc - ooe to 75°e unless otherwise noted) . . . - . 

Parameter Symbol Min Typ Max Unit TC 

Output High Voltage -1000 -840 O°C 
VOH -960 -810 mV 2SOC 

(VIN = VIH max or VIL min) 
-900 -720 75°C 

Output Low Voltage 
-1870 -11\65 O°C 

(VIN = VIH max or VIL min) VOL -1850 -1650 mV 25°C 
-1830 -1625 75°C 

Output High Voltage 
-1020 O°C 

VOHC -980 mV 25°C 
(VIN = VIH min or VIL max) -920 75°C 

Output Low Voltage 
-1645 O°C 

VOLC -1630 mV 25·C 
(VIN = V,H min or VIL max) -1605 75°C 

Input High Voltage 
1145 840 OOC 

V,H -1105 -810 mV 25°C (Guaranteed Input Voltage High for All Inputs) -1045 -720 75°C 

Input low Voltage -1870 -1490 O°C 
V,L -1850 -1475 mV 25°C (Guaranteed Input Voltage Low for All Inputs) 

-1830 -1450 75·C 

Input High Current 
hH 220 j!.A O·C to 75·C 

(VIN = VIH max) 

Input Low Current 
IlL 

(VIN = VIL min) 
-50 JJ.A O·C to 75°C 

CS Input Low Current IlL 0.5 
(VIN = VILmln) 

170 j!.A O°C to 75°C 

Power Supply Current 
lEE 

(All Inputs and All Outputs Open) 
-400 mA O°C to 75°C 

-1405 -1230 O°C 
Reference Voltage VBB -1390 -1190 mV 25°C 

-1365 -1130 75°C 

CAPACITANCE 
Parameter Symbol Min Typ Max Unit 

Input Pin Capacitance C,N 4 pF 

Output Pin Capacitance COUT 6 pF 
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FUNCTIONAL DESCRIPTIONS 
The Fujitsu MeM10486Rl Is fully decoded 16384-blt read/write self-timed random access memory organized as 4096 words by 4 
bits. Memory cell selection Is achieved by means of a 12-blt address designated AD through A 11. All of the Inputs. address (A). 
data-In (DIN). write enable (we). ohlp select (cs) furnish edge trlggered registers. whereas outputs (DOUT) have level sensitive 
transparent latches. 

When cs Is kept low and we Is kept high and address Is valid on the ClK (OCR) rising (failing) edge. read operation Is specified. All 
Input data such as cs we. Address should be valid during the setup time (tS) and the hold time (tHI with respect to the ClK 
(OCR) rising (failing) edge. This means. Input level are free to change for the rest of the cycle time once Input data Is held Into the 
Input register. Read out data becomes available durlng ClK low state In which output latches are transpatent. When ClK (OCR) 
state Is wide enough than the Internal RAM access time. output data become valid In the short delay time (tORI after the failing 
(rlslng)edge of ClK (OCR). 

The wrlte operation Is Initiated by the riSing (failing) edge of ClK (OCR). When cs and we are kept low and address and DIN are 
valid on the rising (failing) edge of ClK (OCR I. data Is wrltten Into the address location. At the same time. data to be written 
appears on the outputs In the same cycle. Internal wrlte pulse Is generated In response to the ClK (OCR) rising (failing) edge and 
fully self-timed. Therefore. external control of write pulse width and care for we timing with respect to other Input signals are not 
necessary provided that setup time and hold time are met as specified. 

CLOCK INPUT 
Clock Input modes are optional. ClK and OCR Inputs can be used In a single ended manner by connecting ClK or OCR to the 
Intemal reference voltage (Vee) pin. When ClK and OCR are used as differential Inputs. Vee pin Is left open. 
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• Differential Mode 

elK 
elK 
Vee 

Fig. 2 - OPTION CLOCK INPUTS 

• elK Single-Ended Mode 

elK 
elK 
Vee 

• elK Single-Ended Mode 

elK 
elK 
Vee 



MBM10486RL-13 

AC CHARACTERISTICS 
(Vee = OV, VEE = -S.2V±S%, Output Load = son to -2.0V and 30pF to GND, Te = O°C to 7SoC, unless 
otherwise noted.) 

Parameter 

Clock Pulse Width High 

Clock Pulse Width Low 

Cycle Time 

Clock Access Time 

Output Delay Time 

Address Setup Time 

Data Setup Time 

Write Setup Time 

Chip Select Setup Time 

Address Hold Time 

Data Hold Time 

Write Hold Time 

Chip Select Hold Time 

*1 Specified at tWL(CLK) >8.0ns 
*2 Specified at tWH(CLK) > 8.0ns 
*3 Specified at tWH(CLK) = 5.0ns 
*4 Specified at tWH(CLK) > tA(CLK) max 

Symbol 

tWH(OLK) 

tWL(OLK) 

tOYO 

tA(OLK) 

tOR 

tSA 

tso 

tsw 

tso 

tHA 

tHO 

tHW 

tHO 

Min Typ Max Unit 

5.0 ., ns 

5.0 •• ns 

13.0 ns 

12.0 •• ns 

4.0·" ns 

1.0 ns 

1.0 ns 

1.0 ns 

1.0 ns 

2.0 ns 

2.0 ns 

2.0 ns 

2.0 ns 

Fig. 3 - AC TEST CONDITIONS 

GND 

VCC 

DOUT 1--..... --, 

-2.0V 

VEE 

Output Load: RL = 50n 
CL = 30pF 

(including jig and stray capacitance) 

-O.SV- - - - - - - -;~-------

-1.7V 

t r= tf= 1.5ns 

Note All timing measurements referenced to 

50% input levels. 
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Rise Time and Fall Time 

Parameter 

Output Rise Time 

Output Fall Time 

ClK 

ClK 

AO-9 

001-4 

Symbol Min Typ 

tr 2.0 

tf 2.0 

Fig. 4- READ CYCLE TIMING DIAGRAMS 

• Output Is valid at tOR when tWH(CLK) > tA(CLK) max - tOR max. 
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Max Unit 

ns 

ns 



eLK 

eLK 

AO-9 

DIl-4 

DOl-4 

MBM10486RL-13 

Fig. 5 - WRTE CYCLE TIMING DIAGRAMS 
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PACKAGE DIMENSIONS 
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28-LEAD CERAMIC (METAL SEAL) DUAL IN-LINE PACKAGE 
(CASE No.: DIP-28C-A06) 

R.050(1.27) 

0 REF \ 

INDEX AREA ~ 

\n~ 

.. ~ ~ I~"~'~ U LW 1 .134±.014 
(3.40±O.3S) 

II +.005 .100±.010 .OSC±.01D -----l .018_.003 .05C±.01D 
(2.54±O.25) (1.27±O.251 10.46+0.13) 11.27±O.251 

1.300(33.02) -0.08 
REF 

© 1988 FUJITSU LIMITED D28016S-2C Dimensions in 
inches and (millimeters) 
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ECl 16384 BIT BIPOLAR 
SElF-TIMED RANDOM 
ACCESS MEMORY 

16384-BIT BIPOLAR SELF-TIMED RANDOM ACCESS MEMORY 

The Fujitsu MBM100486ll-13 Is fully decoded 16384-blt ECl self-timed read/write 
random access memory (STRAM). The device Is organized as 4096 words by 4 bits. 
and It features on-chip voltage/temperature compensation for Improved noise 
margin. 

The STRAM with latched Inputs and outputs are fully synchronous to the external 
clock signal. Write operation Is Initiated by Internal write pulse generator. which Is 
driven by the clock signal given through the ClK (ClK) pin and external control of 
write cycle timing Is not necessary. Compared to the traditional RAM, STRAM 
drastically Improves the system level cycle time because signal skews are not 
necessarily concerned. Also embedded latch circuits allows to decrease the number 
of device on the board. 

Operation for the MBM100486ll Is specified over a case temperature range of from 
O·C to 85·C (Tc). It Is packaged In 28-pln ceramic side brazed DIP and fully 
compatible with Industry standard lOOK-series ECl families. 

• 4096 words by 4 bits organization 

• On-chip voltage/temperature compensation for Improved noise margin 

• Fully compatible with Industory standrad lOOK series ECl families 

• Cycle time : 

Address access time : 

• Power dissipation : 

13ns 

IOns 

1710mW max 

• Open emitter output for ease of memory expansion 

• D-type latches are used for Input and output latches 

• Internal write pulse generator 

• Optional clock Inputs : single ended or differential 

• DOPOS and lOP-II processing 

• 28-pin ceramic side-brazed DIP (Suffix: C) 

ABSOLUTE MAXIMUM RATINGS (See NOTE) 

Rating Symbol Value 

VEE Pin Potential to Ground Pin VEE +0.5 to -7.0 

Input Voltage V,N +0.5 to VEE 

Output Current (DC, Output High) lOUT -30 

Temperature Under Bias Tc -55 to +125 

Storage Temperature TSTG -65 to +150 

Unit 

V 

V 

mA 

·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 

MBM100486LL-13 

December, 1988 
Edition 2.0 

CERAMIC PACKAGE 
DIP-28C-A06 

PIN ASSIGNMENT 
(TOP VIEW) 

Dll CS 
DI2 WE 
DI3 ClK 
DI4 ill 

DOl VBB 
D02 All 

·VCC Al0 
·VCC VEE 

D03 A9 
D04 A8 

AO A7 
Al A6 

A2 A5 
A3 A4 

• VCC grounded 

Small geometry bipolar Ie Is occasionally 
susceptible to be damaged from static voltage or 
electric fields. It is therefore advised that 
normal precautions be taken to avoid application 
of any voltage higher than maximum rated 
Yoltage to this device. 
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Fig.1 - MBM100486LL BLOCK DIAGRAM 

elK 
elK 

AO-11 

VBBO----; 

INPUT 
LATCH 

REFERENCE VOLTAGE 
GENERATOR 

COLUMN DECODER! 
DRIVER 

MEMORY CEll 
ARRAY 

SENSE AMP. 
WRiTE AMP. 

FUNCTION TRUTH TABLE 

-cs WE 01 ClK/ClK Output Mode 

H X X ~ l DISABLE 
..... ~ .. 

L L l ~ l WRITE "l" 
.... --. 

L l H ~ H WRITE "H" 
'- -- . 

L H X ~ DOUT READ 
.... --. 

l : Low voltage level, H: High voltage level, X: Don't care 

::....z-: : Outputs are initiated by rising (falling) edge of ClK (ClK). 
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<J--- VCC 

<J--- VEE 

OUTPUT 
MPX 

lATCH 001-4 

PIN DESIGNATION 

Symbol Pin Name 

AO thru All Address Inputs 

011 thru 014 Data Inputs 

001 thru 004 Data Outputs 

WE Write Enable 

CS Chip Select 

ClK, CLK Clock Inputs 

VBB Reference Voltage (-1. 32V) 

VEE Supply Voltage (-4.SV) 

Vee Supply Voltage (OV) 

NC No Connection 



GUARANTEED OPERATING CONDITIONS 
(Referenced to VCC) 

Parameter Symbol Min Typ Max 

Supply Voltage VEE -5.7 -4.5 -4.2 

Unit 

V 

IIIIIIIIIIII!!IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII11111I1111 

FUJITSU 
MBMl 00486LL-13 1111111111111111111111111111111111111111111111111111111111IIIi 

Case Temperature (Tcl 

O·C to 85·C 

'Guaranteed Operating Conditions define those limits over which the functionality of the device Is guaranteed. 

DC CHARACTERISTICS 
(VCC = OV, VEE = -4.5V, Output Load = son to -2.0V, TC = O°C to 85°C, unless otherwise noted.) 

Parameter Symbol Min Typ Max Unit 

Output High Voltage 
VOH -1025 -880 mV (VIN = VIH max or VIL min) 

Output Low Voltage 
VOL -1810 -1620 mV (VIN = VIH max or VIL min) 

Output High Voltage 
VOHC -1035 mV (VIN = VIH min or VIL max) 

Output Low Voltage 
VOLC -1610 mV (VIN = VIH min or VIL max) 

Input High Voltage 
VIH -1165 -880 mV (Guaranteed Input Voltage High for Ali Inputs) 

Input low Voltage 
VIL -1810 -1475 mV (Guaranteed Input Voltage Low for Ali Inputs) 

Input High Current 
IiH 220 /LA (VIN = VIH max) 

Input Low Current IlL -50 /LA (VIN = VIL min) 

CS Input Low Current IlL 0.5 170 /LA (VIN = VIL min) 

Power Supply Current 
lEE -380 mA 

(All Inputs and All Outputs Open) 

Reference Voltage Vaa -1390 -1250 mV 

CAPACITANCE 
Parameter Symbol Min Typ Max Unit 

Input Pin Capacitance CIN 4 pF 

Output Pin Capacitance COUT 6 pF 
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FUNCTIONAL DESCRIPTIONS 
The Fujitsu MBM10486ll Is fully decoded 16384-blt read/write self-timed random access memory organized as 4096 words by 4 
bits. Memory cell selection is achieved by means of a 12-bit address designated AO through A 11. All of the inputs. address (A). 
data-In (DIN). write enable (WE). chip select (cs) and outputs (DOUT) are level sensitive transparent latches controlled by the 
clock Input (ClK/ C[R). Inputs and outputs become active invertly with respect to the clock signal. 

Input latches are transparent when ClK (CI:R) goes low (high). and close to hold the data when ClK( CI:R) goes high (low) and on 
the other hand. output latches are transparent when ClK (CI:R) goes high (low) and data are held In the output latches when ClK 
( CI:R) goes low (high). 

When cs Is kept low and WE Is kept high and address Is valid on the ClK (CI:R) rising (failing) edge. read operation Is specified. 
Input data such as CS. WE and address should be valid during the setup time (ts) and the hold time (tH) with respect to the ClK 
(CI:R) rising (failing) edge. This means. input level may flucturate during the time other than the required setup and hold times. 
When ClK (CI:R) goes high (low). Inputs are latched. while previous read data goes through the output latches and appears on the 
outputs. On the other hand. when ClK (CI:R) goes low (high). Input latches are transparent. while output latches are closed and 
hold the data from the previous cycle. 

When setup time Is wide enough. output data becomes valid In the short delay time (tOR) after the rising (failing) edge of ClK 
(CI:R). When setup time is short. output data appears on the outputs after the specified RAM access time (tA(ADD)) similar to the 
traditional RAM. 

The write operation Is Initiated by the rising (failing) edge of ClK (CI:R). When CS and WE are kept low and Address and DIN are 
valid on the rising (failing) edge of ClK (CI:R). data Is written into the addressed location during ClK high (CI:R low) state. At the 
same time. data to be written appears on the outputs in the same cycle. Internal write pulse Is generated in response to the ClK 
(CI:R) rising (falling) edge and fully sef-tlmed. Therefore. external control of write pulse width and care for WE timing with respect 
to other Input signals are not necessary provided that setup time and hold time are met as specified. 

CLOCK INPUT 
Clock Input modes are optional. ClK and CI:R Inputs can be used in a single ended manner by connecting ClK or CI:R to the 
Internal reference voltage (Vss) pin. When ClK and CI:R are used as differential Inputs. Vss pin Is left open . 
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• Differential Mode 

elK 
elK 
Vee 

• elK Single-Ended Mode 

elK 
elK 
VeB 

• elK Single-Ended Mode 

elK 
elK 
Vee 
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(vcc = OV, VEE = -4.5V±5%, Output Load = 50n to -2.0V and 30pF to GND, Tc = O°C to 85°C, unless 
otherwise noted.) 

Parameter 

Clock Pulse Width High 

Clock Pulse Width Low 

Cycle Time 

Address Access Time 

Data Access Time 

Write Access Time 

Chip Select Access Time 

Clock Access Time 

Output Delay Time 

Address Setup Time 

Data Setup Time 

Write Setup Time 

Chip Select Setup Time 

Address Hold Time 

Data Hold Time 

Write Hold Time 

Chip Select Hold Time 

*, Specified at tSA = 1.0ns 
*2 Specified at tSD = 1.0ns 
*3 Specified at tsw = 1 .Ons 
*4 Specified at tsc = 1 .Ons 
*5 Specified at tWL(CLK) = 3.0ns 
*8 Specified when IWL(CLK) > tA(CLK) max. 

Symbol Min Typ Max Unit 

tWH(CLK) to.O ns 

tWL(CLK) 3.0 ns 

tcvc 13.0 ns 

tA(ADO) 10.0.' ns 

tA(OI) 5.0 •• ns 

tA(W) 5.0·' ns 

tA(CS) 5.0·' ns 

tA(CLK) 11.0 •• ns 

tOR 4.0 •• ns 

tSA 1.0 ns 

tso 1.0 ns 

tsw 1.0 ns 

tsc 1.0 ns 

tHA 2.0 ns 

tHO 2.0 ns 

tHW 2.0 ns 

t HC 2.0 ns 

tSA > tA(AOO) max, Isc > tA(CS) max, Iso> IA(OI) max, Isw > tA(W) max. 

GND Fig. 2 - AC TEST CONDITIONS 

VCC 

DOUT 1--+---, 

-2.0V 

VEE 

Output Lead: RL = 50n 
CL = 30pF 

(including jig and stray capacitance) 

-1.7V 

t r= I f= 1.5ns 

Note: All timing measurements referenced to 

50% input levels. 
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READ CYCLE TIMING DIAGRAMS 

• CHIP SELECT ACCESS MODE 

ClK 

ClK 

DOI-4 

• Output Is valid at tOR when tse > tAleS) max - tOR max . 

• ADDRESS ACCESS MODE 

ClK 

ClK - - - - - - - - J 

CS 

AO-ll 

WE 

DOI-4 

• Output Is valid at tOR when tSA > tA(AOO) max - tOR max. 
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• CLOCK ACCESS MODE 

ClK 

ClK - - - - - - - - J 

AO-11 

001-4 

• Output Is valid at tDR when tWL(CLK) > tA(CLK) max - tDR max 

illllllllllllllllllllllllllllllllllllllllllllllllllill1111111111I 

FUJITSU 
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WRTE CYCLE TIMING DIAGRAMS 

ClK 

ClK 

CS 

AO-11 

011-4 

WE 

001-4 

* Output is valid at tOR when tsw > tA(W) max - tDR max and tSD > tA(O!) max tOR max 

Rise Time and Fall Time 

Parameter Symbol Min Typ 

Output Rise Time tr 2.0 

Output Fall Time tf 2.0 
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Max Unit 

ns 

ns 
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TYPICAL CHARACTERISTICS CURVES 

Fig. 3 - OUTPUT HIGH VOLTAGE 
vs CASE TEMPERATURE 
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Fig. 5 - OUTPUT LOW VOLTAGE 
vs CASE TEMPERATURE 
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Fig. 7 - REFERENCE VOLTAGE 
vs CASE TEMPERATURE 
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Fig. 4 - OUTPUT HIGH VOLTAGE 
vs SUPPLY VOLTAGE 
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Fig. 6 - OUTPUT LOW VOLTAGE 
vs SUPPLY VOLTAGE 
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Fig. 8 - REFERENCE VOLTAGE 
vs SUPPLY VOLTAGE 
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Fig. 9 - SUPPLY CURRENT 
vs CASE TEMPERATURE 
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Fig. 11 - ADDRESS ACCESS TIME 
vs CASE TEMPERATURE 

~ 12H-t-+-t--!--t-+-'l-H 

.. 
~ 
w 
::;;: 
i= 

'" '" w 
U 

o 20 40 SO 80 
To. CASE TEMPERATURE 1°C) 

Fig. 13 - CLOCK ACCESS TIME 
vs CASE TEMPERATURE 
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Fig. 10 - SUPPLY CURRENT 
vs SUPPLY VOLTAGE 
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Fig. 12 - ADDRESS ACCESS TIME 
vs SUPPLY VOLTAGE .. 
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Fig. 14 CLOCK ACCESS TIME 
vs SUPPLY VOLTAGE 
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Fig. 15 - OUTPUT DELAY TIME 
vs CASE TEMPERATURE 
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Fig. 17 - CLOCK PULSE WIDTH HIGH 
vs CASE TEMPERATURE 
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Fig. 16 - OUTPUT DELAY TIME 
vs SUPPLY VOLTAGE 
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Fig. 18 - CLOCK PULSE WIDTH HIGH 
vs SUPPLY VOLTAGE ., 
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PACKAGE DIMENSIONS 

R .050,( 1.27) 
REF 

INDEX AREA 

28-LEAD CERAMIC (METAL SEAL) DUAL IN-LINE PACKAGE 
(Case No.: DIP-28C-A06) 

1~060(1'52)MAX 

~ Lill • ~l I ::::~ 
_ _ (3.40±0.36) 

.100±.010 .050±.010 --JI .018::~~; -0-5-+0 -0-10-'-
(2.54±0.25) (1.27±0.25)· +0.13 (1.27;0.25) 

1.300(33.02) (0.48_0.08 ) 
REF 

© 1988 FUJITSU LIMITED D28016S·2C 
Dimensions in 
inches and (millimeters) 
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MBM100486RR-13 

DATA SHEET 
FUJITSU 

16384-BIT BIPOLAR SELF-TIMED RAMDOM ACCESS MEMORY 

DESCRIPTION 
The Fujitsu MBMlOO486RR-13 is fully decoded 16384-bit ECl self-timed readlwrite random 
access memory (STRAM). The device is organized as 4096 words by 4 bits. and itfeatures ...--------------..., 
on-<:hip voltageltemperature compensation forimprowd noise margin. 

The STRAM with registered inputs and outputs are fully synchronous to the external clock signal. 
Write operation i. initiated by internal write pulse generator, which is driwn by the clock signal 
given through the ClK (ClK) pin and external control of write cycle timing is not necessary. 
Compared to the traditional RAM, STRAM drastically improves the system lewl cycle time 
because signal skews are not necessarily concemed. Also embedded register circuits allowsto 
decrease the number of device on the board. 

Operation for the MBMloo486RR is specified over a case temperature range of from d'c to 85°C 
(Te). It is packaged in 28-pin ceramic side brazed 01 P and fully compatible with industry standard 
looK-series ECl families. 

• 4096 words by 4 bits organization 
• On-chip voltageltemperature compensation for improved noise margin 
• Fully compatible with industory standrad lOOK series ECl families 
• Cycle time: 13ns 

Output delay time: 4ns 
• Power dissipation: 2184mW max 
• Open emitter outpUt for ease of memory expansion 
• Edge triggered registers for inputs and outputs 
• Internal write pulse generator 
• Option clock inputs : single ended or differential 
• DOPOS and 10P-I1 processing 
• 28-pin ceramic sicfe-brazed DIP (Suffix: C) 

ABSOLUTE MAXIMUM RATINGS (See NOTE) 

Parameter Symbol Value Unit 

VEE Pin Potential to Ground Pin VEE -+<l.S to -7.0 V 

Input voltage VIN -+<l.S to VEE V 

Output Current (DC, Output High) lOUT -00 mA 

Temperature under bias Tc -55 to +125 °c 

Storage Temperature Tsm ...os to +150 °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 sheel. Exposure to absolute 
maximum rating conditions for extended periods may affect device reliability. 

CERAMIC PACKAGE 
DlP-28C-A06 

PIN ASSIGNMENT 
(TOP VIEW) 

Oil 
012 
013 
014 

DOl 
002 

• VCC 
• VCC 

003 
004 

AO 
AI 
A2 
A3 

• V cc grounded 

cs 
WE 
ClK 
ClK 
VBB 
All 
AIO 
VeE 
A9 
AS 
A7 
AS 
AS 
A4 

Small geometry bipolar IC Is occasionally susceptible to be 
damaged from slatic voltage or electric fields. It Is therefore 
advised that normal precautions be takan to avokI ~Iica
lion of any voltage highefthan maximum rated volage to this 
device. 
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ClK 
ClK 

AO-ll 

D11-4 

WE 

Vaa 0>------1 

Fig.1 - MBM100486RR-13 

INPUT 
REGIS-
TER 

INPUT 
REGIS-
TER 

REFERENCE VOLTAGE 
GENERATOR 

COLUMN DECODERI 
DRIVER 

MEMORY CEll 
ARRAY 

SENSE AMP. 
WRITE AMP. 

<J-- VCC 

<J-- VEE 

OUTPUT 
MPX REGIS- DOl-4 

TER 

FUNCTION TRUTH TABLE PIN DESIGNATION 

a 

H 

l 

l 

l 
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m 01 ClK/ClK Output Mode 
Symbol 

AO thru All 

X X ~ l DISABLE '" ........ 
011 thru 014 

001 thru 004 

l l ~ l WRITE "l" "" ........ 
WE 
CS 

L H ~ H WRITE "H" "" ....... 
ClK, ClK 

Vee 

H X ~ DOUT READ "" ........ 
VEE 
Vee 

NC 
l : low voltage level, H: High voltage level, X: Don't care 

:...x-: : Outputs are Initiated by rising (failing) edge of ClK (ClK). 

Pin Name 
Address Inputs 

Data Inputs 
Data outputs 

Write enable 
Chip select 

Clock Inputs 

Reference voltage (-1.32V) 

Supply voltage (-4.5V) 
Supply voltage (OV) 

No connection 
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GUARANTEED OPERATING CONDITIONS 
(Reference to Vee 

Parameter Symbol Min Typ Max Unit Ca.e Temperature (TC) 

Supply Voltage Vee -5.7 -4.5 -4.2 V O·C to 85°C 

-Guaranteed Operating Conditions define those limit over which the functionality of the device Is guaranteed. 

DC CHARACTERISTICS 
(Vcc .. OV. VEE .. -4.SV. Output Load" son to -2.0V. Tc .. ooe to 8Soe. unless otherwise noted.) 

Parameter Symbol Min Typ Max Unit 

Output High Voltage 
VOH -1025 -880 mV (VIN = VIH max or VIL min) 

Output Low Voltage 
VOL -1810 -1620 mV (VIN = VIH max or VIL min) 

Output High Voltage 
VOHC -1035 mV (VIN = VIH min or VIL max) 

Output Low Voltage 
VOLC -1610 mV (VIN = VIH min or VIL max) IDI 

Input High Voltage 
VIH -1165 -880 mV (Guaranteed Input Voltage High for All Inputs) 

Input low Voltage 
VIL -1810 -1475 mV (Guaranteed Input Voltage Low for All Inputs) 

Input High Current 
ilH 220 jl.A (VIN = VIH max) 

Input Low Current 
IlL -50 jl.A (VIN = VIL min) 

CS Input Low Current 
IlL 0.5 170 jl.A (VIN = VILmln) 

Power Supply Current 
lee -400 jl.A (All Inputs and All Outputs Open) 

Reference Voltage Vee -1390 -1250 mV 

CAPACITANCE 
Parameter Symbol Min Typ Max Unit 

Input Pin CapaCitance CIN 4 pF 

Output Pin Capacitance COUT 6 pF 
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FUNCTIONAL DESCRIPTIONS 
The Fujitsu MSM100486RR Is fully decoded 16384-blt read/write self-timed random access memory organized as 4096 words by 4 
bits. Memory cell selection Is achieved by means of a 12-blt address designated AO through A9. All of the Inputs, address (A), 
data-In (DIN), write enable (WE), chip select (cs) and outputs (DOUT) are edge triggered registered controlled by the clock Input 
(CLK/ CO<). Inputs and outputs become active Invertly with respect to the clock signal. 

Input and output registers are transparent when CLK (CO<) goes high (low), and close to hold the data when CLK( CO<) goes low 
(high). 

When cs Is kept low and WE Is kept high and address Is valid on the CLK (CO<) rising (failing) edge, read operation Is specified. 
Input data such as CS. WE and address should be valid during the setup time (tS) and the hold time (tH) with respect to the CLK 
( CO<) rising (failing) edge. This means, Input levels may not be stable during the time other than the required setup and hold 
times. When CLK (CO<) goes low (high), address data Is held at output, while output data Is kept valid during the same cycle. 
Thus, the output data becomes available at the next rising (failing) edge of CLK (CO<). 

The write operation Is initiated by the rising (failing) edge of CLK (CO<). When CS and WE are kept low and address and DIN are 
valid on the rising (failing) edge of CLK (CO<), Inputs are transparent while previous read data appears on the outputs. On the 
other hand, when CLK (CO<) goes low (high), data Is written Into the addressed location during CLK high (CO< low) state. At the 
same time, data to be written appears on the output by the CLK(CO<) riSing (failing) edge of the next cycle. Internal write pulse Is 
generated In response to the CLK (CO<) rising (failing) edge and fully self-timed. Therefore, external control of write pulse width 
and care for WE timing with respect to other Input signals are not necessary provided that setup time and hold time are met as 
specified. 

CLOCK INPUT 
Clock Input modes are optional. CLK and CO< Inputs can be used In a single ended manner by connecting CLK or CO< to the 
Internal reference voltage (Vaa) pin. When CLK and CO< are used as differential Inputs, Vaa pin Is left open. 
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• Differential Mode 

eLK 
eLK 
Vsa 

Fig. 2 - OPTION CLOCK INPUTS 

• eLK Single-Ended Mode 

eLK 
eLK 
Vas 

• CLK Single-Ended Mode 

eLK 
CLK 
VSS 
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AC CHARACTERISTICS 
(Vcc = OV. VEE = -4.SV ±S%. Output Load = son to -2.0V and 30pF to GND. Tc = O°C to 85°C. unless 
otherwise noted.) 

Parameter 

Clock Pulse WIdth High 

Clock Pulse WIdth Low 

Cycle Time 

Output Delay Time 

Address Setup Time 

Data Setup Time 

Write Setup Time 

Chip Select Setup Time 

Address Hold Time 

Data Hold Time 

Write Hold Time 

Chip Select Hold Time 

*1 Specified at tWL(CLK) > 8.0ns 
*2 Specified at tWH(CLK) > 8.0ns 

Symbol 

tWH(CLK) 

tWL(CLK) 

tOYO 

tOR 

tSA 

tso 

tsw 

tso 

tHA 

tHO 

tHW 

tHO 

Min Typ Max Unit 

5.0,*1 ns 

5.0 •• ns 

13.0 ns 

4.0 ns 

1.0 ns 

1.0 ns 

1.0 ns 

1.0 ns 

2.0 ns 

2.0 ns 

2.0 ns 

2.0 ns 

GND Fig. 3 - AC TEST CONDITIONS 

VCC 

DOUTf--..... - ... 

-2.0V 

VEE 

Output Load: RL = 50n 
CL = 30pF 

(including jig and stray capacitance) 

Rise Time and Fall Time 

Parameter Symbol 

Output Rise Time tr 

Output Fall Time tf 

-0.9V- - - - - - - -:r------" 

-1.7V 

tr= tf= 1.5ns 

Note All timing measurements referenced to 

50% input levels. 

Min Typ Max Unit 

2.0 ns 

2.0 ns 
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READ CYCLE TIMING DIAGRAMS 

ClK 
ClK ________ J 

DOI-4 

• Output data appears In the next cycle. 

WRTE CYCLE TIMING DIAGRAMS 
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ClK 

ClK 

CS 

AO-9 

DII-4 

WE 

DOH 

• Output data appears In the next cycle. 



PACKAGE DIMENSIONS 

28-LEAD CERAMIC (METAL SEAL) DUAL IN-LINE PACKAGE 
(CASE No_: DIP-28C-A06) 

R.050(1.27} 
REF \ 

INDEX AREA ~ 
\nC= 
[" -

o 
1.400±.020 

(35.56±O.51l 

~ :II~"~'·" ~ LUl .13".01' 
(3.40±O.36) 

II +.005 .10Q±.010 T j .050±.010 ~ .018_.003 .OSO±,010 

12.S4±O.251 1 (1.27±O.25) -(0.46+0.13) I (1.27±O.25J 
1.300(33.02) -0.08 

REF 

©1988 FUJITSU LIMITED D28016S·2C Dimensions in 

MBM100486RR-13 

inches and (millimeters) 
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October 1989 
Edition 1.0 

MBM100486RL-13 

DATA SHEET 

OJ 
FUJITSU 

16384-BIT BIPOLAR SELF-TIMED RAMDOM ACCESS MEMORY 

DESCRIPTION 

The Fujitsu MBM100486Rl-13 is tully decoded 16384-bit ECl sell-limed reacllwrite random 
access memory (STRAM). The device is organized as 4096 words by 4 bits, and it leatures r---------------, 
on-chip voltageltemperature compensation Iorimproved noise margin. 

The STRAM with registered inputs and latched outputs are tully synchronous to !he external clock 
signal. Write operation is initiatad by internal write pulse generator, which is driven by thedock 
signal given through the ClK (ClK) pin and external control olwrita cycle timing is not necessary. 
Compared to the traditional RAM, STRAM drastically improves the systam level cyde time 
because signal skews are not necessarily concerned. Also embedded registerAatch circuits 
allows to decrease the number 01 device on the board. 

Operation lor the MBM100486Rl is specified over a case temperature range ollrom OoC to 85°C 
(Te). It is peckaged in 28;>in ceramic side brazed DIP and tully compatible with industry standard 
l00K-ileries ECl families. 

• 4096 words by 4 bits organization 
• On-chip voltage/temperature compensation lor improved noise margin 
• Fully compatible with industory standrad lOOK series ECl families 

• Cyde time: 13ns 
Output delay time : 4ns 

• Power dissipation: 1.S0W max 
• Open emitter output lor ease 01 memory expansion 
• Level-ilensitive ~type latch lor outputs and edge triggered registers lor inputs 
• Internal write pulse generator 
• Option clock inputs: single ended or differential 
• DOPOS and 10P-l1 processing 
• 28;>in ceramic side-brazed DIP (Sulfix: C) 

ABSOLUTE MAXIMUM RATINGS (See NOTE) 

Parameter Symbol Value Unit 

Vee Pin Potential to Ground Pin Vee ..o.5to-7.0 V 

Input voltage V,N ..o.S to Vee V 

Output Current (~C, Output High) lOUT ~O rnA 

Temperature under bias Te -55 to +125 °c 

Storage Temperature TSTG -65 to +150 °c 

NOTE: Permanent device damage may occur il the aboveAbsotute Maximum Ratings 
are exceeded. Functional operation should be restricted to the conditions as 
detailed in the operational sections 01 this data sheet Exposure to absolute 
maximum rating conditions lor extended periods may affect device reliability. 

CERAMIC PACKAGE 
DIP-28C-A06 

PIN ASSIGNMENT 
(TOP VIEW) 

011 
012 
013 
014 

001 
002 

• VCC 
• VCC 

003 
004 

AO 
Al 

A2 
A3 

• V co grounded 

os 
WE 
ClK 
CIT< 
VBB 
All 

Al0 
VEE 

A9 
AS 
A7 
A6 

AS 
A4 

Sman geometry bipolar IC Is occasionally susceptible 10 be 
damaged from static voltage or eledrlc fields. It Is therefore 
advised thai normal precautlons be laken to avoid appHca~ 
lion of any voftage higher than maximum raled voIIage to this 
_os. 
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AO-ll 

011-4 

INPUT 
REGIS
TER 

INPUT 

Flg.1 - MBM100486RL-13 BLOCK DIAGRAM 

COLUMN DECODERI 
DRIVER 

MEMORY CEll 
ARRAY 

SENSE AMP. 
WRITE AMP. 

<l-- VCC 

<l-- VEE 

WE REGIS- I---~~-I 

eLK 
eLK 

VBB 0....----; 

TER 

INPUT 
REGIS- I--...... -------t--------....J 

TER 

REFERENCE VOLTAGE 
GENERATOR 

FUNCTION TRUTH TABLE PIN DESIGNATION 

cs wt 01 ClK/ClK Output Mode 
Symbol 

AO thru All 

H X X ~ l DISABLE .......... 
011 thru 014 

001 thru 004 

l l l ~ l WRITE "l" 
'" ....... 

WE 
CS 

l l H H WRITE "H" ClK, ClK 

001-4 

Pin Name 

Address Inputs 

Data Inputs 
Data outputs 

Write enable 
Chip select 
Clock Inputs ~ " ..... VBB Reference voltage (-1. 32V) 

l 
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H X ~ DOUT READ .......... 

l : low voltage. level, H: High voltage level, X: Don't care 

:....x-: : Outputs are Initiated by rising (failing) edge of ClK (ClK). 

VEE Supply voltage (-4. 5V) 
Vee Supply voltage (OV) 

NC No connection 
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GUARANTEED OPERATING CONDITIONS 
(Reference to Vee 

Parameter Symbol Min Typ Max Unit Case Temperature (Tcl 

Supply Voltage VEE -5.7 -4.5 -4.2 V O·C to 85·C 

<Guaranteed Operating Conditions define those limit over which the functionality of the device Is guaranteed. 

DC CHARACTERISTICS 
(Vcc = OV. VEE = -4.5V. Output Load = 50.0. to -2.0V. Tc = ooe to 85°e. unless otherwise noted.) 

Parameter Symbol Min Typ Max Unit 

Output High Voltage 
VOH -1025 -880 mV (VIN = VIH max or VIL min) 

Output Low Voltage 
VOL -1810 -1620 mV (VIN = VIH max or VIL min) 

Output High Voltage 
VOHC -1035 mV (VIN = VIH min or VIL max) 

Output Low Voltage 
VOLC -1610 mV (VIN = VIH min or VIL max) 

Input High Voltage 
V,H -1165 -880 mV (Guaranteed Input Voltage High for All Inputs) 

Input low Voltage 
V,L -1810 -1475 mV (Guaranteed Input Voltage Low for All Inputs) 

Input High Current 
IiH 220 ~A (VIN = V,H max) 

Input Low Current IlL -50 ~A (VIN = VIL min) 

CS Input Low Current IlL 0.5 170 ~A (VIN = VILmln) 

Power Supply Current 
lEE -400 ~A (All Inputs and All Outputs Open) 

Reference Voltage Vaa -1390 -1250 mV 

CAPACITANCE 
Parameter Symbol Min Typ Max Unit 

Input Pin Capacitance C'N 4 pF 

Output Pin Capacitance COUT 6 pF 
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FUNCTIONAL DESCRIPTIONS 
The Fujitsu MBM100486Rl Is fully decoded 16384-blt read/write self-timed random access memory organized as 4096 words by 4 
bits. Memory cell selection Is achieved by means of a 12-blt address designated AO through A11. All of the Inputs, address (A), 
data-In (DIN), write enable (WE), chip select (cs) furnish edge triggered registers, whereas outputs (DOUT) have level sensitive 
transparent latches. 

When cs Is kept low and WE Is kept high and address Is valid on the ClK (CI:R) rising (failing) edge, read operation Is specified. All 
Input data such as cs WE, Address should be valid during the setup time (tS) and the hold time (tH) with respect to the ClK 
(CI:R) rising (failing) edge. This means, Input level are free to change for the rest of the cycle time once Input data Is held Into the 
Input register. Read out data becomes available during ClK low state In which output latches are transpatent. When ClK (CI:R) 
state Is wide enough than the Internal RAM access time, output data become valid In the short delay time (tOR) after the falling 
(rising)edge of ClK (CI:R). 

The write operation Is Initiated by the rising (failing) edge of ClK (CI:R). When cs and WE are kept low and address and DIN are 
valid on the rising (failing) edge of ClK (CI:R), data Is written Into the address location. At the same time, data to be written 
appears on the outputs In the same cycle. Internal write pulse Is generated In response to the ClK (CI:R) rising (failing) edge and 
fully self-timed. Therefore, external control of write pulse width and care for WE timing with respect to other Input signals are not 
necessary provided that setup time and hold time are met as specified. 

CLOCK INPUT 
Clock Input modes are optional. ClK and CI:R Inputs can be used In a single ended manner by connecting ClK or CI:R to the 
internal reference voltage (Vaa) pin. When ClK and CI:R are used as differential Inputs, Vaa pin Is left open. 
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• Differential Mode 

elK 
elK 
VBB 

Fig, 2 - OPTION CLOCK INPUTS 

• elK Single-Ended Mode 

elK 
elK 
VBB 

• elK Single-Ended Mode 

elK 
elK 
VBB 
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AC CHARACTERISTICS 
(Vcc = OV. VEE = -4.5V ±5%. Output Load = 50n to -2.0V and 30pF to GND. Tc = O°C to 85°C. unless 
otherwise noted.) 

Parameter 

Clock Pulse Width High 

Clock Pulse Width Low 

Cycle Time 

Clock Access Time 

Output Delay Time 

Address Setup Time 

Data Setup Time 

Write Setup Time 

Chip Select Setup Time 

Address Hold Time 

Data Hold Time 

Write Hold Time 

Chip Select Hold Time 

'1 Specified at tWL(CLK) >8.0ns 
*2 Specified at tWH(CLK) > 8.0ns 
*3 Specified at tWH(CLK) = 5.0ns 
*4 Specified at tWH(CLK) > tA(CLK) max 

Symbol 

tWH(CLK) 

tWL(CLK) 

tCYC 

tA(CLK) 

tDR 

tSA 

tSD 

tsw 

tsc 

tHA 

tHD 

tHW 

tHC 

Min Typ Max Unit 

5.0. 1 ns 

5.0 *2 ns 

13.0 ns 

12.0 •• ns 

4.0 .'" ns 

1.0 ns 

1.0 ns 

1.0 ns 

1.0 ns 

2.0 ns 

2.0 ns 

2.0 ns 

2.0 ns 

Fig. 3 - AC TEST CONDITIONS 

GND 

VCC 

DOUT 1--.---, 

-2.0V 

VEE 

Output Load: RL = son 
CL = 30pF 

(including jig and stray capacitance) 

-0.9V- - - - - - - -,----------. 

-1.7V 

tr= tf= 1.5ns 

Note All timing measurements referenced to 

50% input levels. 
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Rise Time and Fall Time 

Parameter 

Output Rlae Time 

Output Fall Time 

CLK 

CLK 

AO-9 

001-4 

Symbol Min Typ 

tr 2.0 

If 2.0 

Fig. 4 - READ CYCLE TIMING DIAGRAMS 

• Output Is valid at tOR when tWH(CLK) > tA(CLK) max - tOR max. 

3-142 

Max Unit 

ns 

na 



CLK 

CLK 

AO-9 

Dll-4 

WE 

DOI-4 

MBM100486RL-13 

Fig. 5 - WRTE CYCLE TIMING DIAGRAMS 
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PACKAGE DIMENSIONS 
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R.050(1.27) 
REF \ 

28·LEAD CERAMIC (METAL SEAL) DUAL IN·LINE PACKAGE 
(CASE No.: DIP·28C·A06) 

o INDEX AREA ~ 
\n C-

[ -== 
1.400'.020 

(35.56'0.51 ) 

~ 11~<;m'." ~ liW .134'.014 
(3.40,0.36) 

.100%,010 r J .050±.010 --11 .018~:~~~ I .050±.010 
(2.54,0.25)1 (1.27'0.25) (046+0.13) (1.27'0.25) 

1 1.300(33.02)' -0.08 
REF 

© 1988 FUJITSU LIMITED 028016S-2C Dimensions in 
inches and (mjilimeters) 
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Quality Control at Fujitsu 

Built-In Quality and Reliability 

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 professionals dedicated 
to perfection. 

The quest for perfection does not end when the product leaves 
the Fujitsu factory. 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. 

Quality and Reliability 
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Quality and Reliability 

Quality Control Processes at Fujitsu 

Process 

Checkllems 
Inspection 01 Incoming Material 

Waler Processing 
Inspection 01 Walers, 

Masks, Packages, Piece 
Parts, Chemicals, Etc 

Waler Surface Inspection and 
Sample Tests 01 Thickness, 
Surface Resistance, Diffusion 

Depth, Electrical Parameters, and Doping 
Waler Surface and Pattern Inspection 

DiffusionJIon Implantation 

Photoetching 

EeL RAM Data Book 

Waler Surface Inspection, 
Monitor Test 01 Film Thickness 

Waler Surface Inspection, 
Monitor Test 01 Film Thickness 

Passivation (Insulating Layer Formation) 

4-4 

Test 01 Electrical Characteristics, Stress Test 
Wafer Shipping Inspection 

Dicing (CHIP Separation) 

CHIP Selection Water Surface and Pattern 
Sampling Inspection CHIP Shipping Inspection 

Bond-Position and Surface Inspection, Sample Wire Bond Strength Test, 
Monitor Test 01 Sample run lor Machine Calibration 

Internal Visual Inspection 

Internal Sampling Visual Inspection 

ProrCap Visual 
Inspection 

Internal Merchant 
Inspection 

Continued on next page 
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Quality Control Processes at Fujitsu (Continued) 

Sealing or Molding 

Aging (After Encapsulation) 

Leak Test (Hermetic Package Only) 

Fine and Gross Leak Tests 

External Sampling Visual Inspection 

External Sempling Visual Inspection 

External Sarnpling Visual Inspection 

External Visual Inspection 
External Mechanical Inspection 

External Sampling Visual Inspection 

Test of AC/OC Characteristics and Functions 
Shipping Tests 

Reliability Tests 

Lot Tests/Periodic Tests 
Hermeticity (Fine and Gross Leak Tests), External and Marking Inspections~ 

Electrical Characteristics Tests, All Sampling Tests U 
Endurance and Environmental Tests 0 Warehousing 

Legend: 

o 
o 
[QI 

<> Nole: 

Production Process 

Test/Inspection 

Production Process 
and Test/Inspection 

QC Gate (Sampling) 

The flow sequence may vary slighUy 
with individual product type. 
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EeL RAM Data Book OIdering Information 

IC 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. 

IC Ordering Code (Part Number) 

MB XXXXX -1 P 1 T II.. Package Code (See Package Codes below) 

Speed Designator (When applicable) 

Device Type 

Manufacturer Designator 

MB Identifies an IC designed and manufactured by Fuj~su that uses a Fujitsu-designated device number. 
MBM Identifies an IC designed and manufactured by Fujitsu that uses a device number designated by the industry 

to be the industry standard number. 
Note: Please contact your nearest Fujitsu sales office, representative, or distributor for exact part number/order information. 

IC Package Codes 

, I Side Brazed 2 CERDIP 

~ ~ r ~ 
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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 
semiconductor devices. 

Established in 1935 as the Communications Division spinoff of 
Fuji Electric Company Limited, Fujitsu Limited, in 1985, 
celebrated 50 years. of service to the world through the develop
ment 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. 

Sales Information 
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Introduction to Fujitsu (Continued) 

Fujitsu Microelectronics, Inc. 
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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 three marketing divisions, two manufac
turing divisions and a subsidiary. FMI offers a complete array of 
semiconductor products for Its customers. 

The Advanced Products Division (APD) is responsible for the 
complete product development cycle, from design through 
operations support and worldwide marketing and sales. Products 
are the result of both intemal development and external 
relationships, such as joint development agreements, technology 
licenses, and joint ventures. The SPARCTM RISC processor was 
developed by both APD and Sun Microsystems, Inc. 

In addition to designing and selling a full line of SPARC 
processors and peripheral chips, APD also designed and is 
selling the EtherStal"" LAN controller - the first VlSI device to 
integrate both StarLANTM and Ethernet® protocols into one 
device. The core of APD's EtherStar chip was the result of APD's 
cooperative venture with Ungermann-Bass. 

The Microwave and Optoelectronics Division (MOD) markets 
GaAs, FETs, and FET power amplifiers, lightwave and micro
wave devices, optical devices, emitters, and SI transistors. 

The largest FMI marketing division is the Integrated Circuits 
Division (ICD). 

Memory and programmable devices marketed by ICD include the 
following: 

DRAMs and DRAM Modules 
EPROMs 
EEPROMs 
NOV RAMs 
CMOS masked ROMs 
CMOS SRAMs and CMOS SRAM Modules 
BiCMOS SRAMs 
Bipolar PROMs 
ECl RAMs 
STRAMs (self-timed RAM) 
Hi-Rei PROMs and SRAMs 
Ultra High-speed ECL/ECl-TTl Translator Circuits 
Linear ICs and Transistors 
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Introduction to Fujitsu (Continued) 

ASIC products offered by ICD include the following: 

CMOS, ECl, and BiCMOS gate arrays 
CMOS standard cells 
Design Software Support 

Customer support and customertraining for ASIC products are 
available through the following FMI design centers: 

San Jose 
Dallas 
Atlanta 

Gresham 
Chicago 
Boston 

Microcomputer and communications products offered by ICD 
include the following: 

4-bit MCUs 
8- and 16-bit MPUs 
SCSI and controllers 
DSPs 
Prescalers 
Plls 
Memory Cards 

FMI's manufacturing divisions are in San Diego, California and 
Gresham, Oregon. The San Diego Manufacturing Division 
assembles and tests memory devices. In 1988, the Gresham 
Manufacturing Division began manufacturing ASIC products and 
DRAM memories. This facility, when completed, will have one 
million square feet of manufacturing-the largest Fujitsu 
manufacturing plant outside Japan. 

FMl's subsidiary, Fujitsu Components of America, markets 
connectors, keyboards, plasma displays, relays, and hybrid ICs. 

Fujitsu Mlkroelektronlk GmbH (European Sales Operation) 

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 sole representa
tive of the Fujitsu Electronic Device Group in Europe. The wide 
range of ICs, 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. 

Sales Information 
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Introduction to Fujitsu (Continued) 

Fujitsu Microelectronics Ireland, Ltd. (European Production Operation) 

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. 

Fujitsu Microelectronics, Ltd. (European ASIC Design Operation) 

Fujitsu MicroelectronicS, Ltd., Fujitsu's European VLSI Design 
Center, opened in October of 1983 in Manchester, England. The 
Design Center is equipped with highly sophisticated 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 Asia PTE Ltd. (Asian/Oceanian Sales Operation) 

Fujitsu Microelectronics Asia PTE Ltd. (FMA) opened in August 
1986 in Hong Kong as a wholly-owned Fujitsu subsidiary for 
sales of electronic devices to Asian and Southwest Pacific 
markets. 

SPARCTIIiI Is a trademark of Sun Microsysterra, Inc. 
Et_1I a registered trademark 01 x."", Coopotatlon. 
EthorStar'" Is a trademark 01 Fujitsu MI_ronlal. Inc. 
StarLAN'" Is a trademark 01 AT&T. 
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Integrated Circuits Corporate Headquarters - Worldwide 

International Corporate Headquaners 

FUJITSU LIMITED 
Marunouchi Headquar1ers 
6-1, Marunouchi l-<:home 
Chiyoda-ku, Tokyo 100 
Japan 
Tel: (03) 216-3211 
Telex: 781-22833 
FAX: (03) 213-7174 

For integrated circuits marketing information please contact the following: 

Headquaners for Japan 

FUJITSU LIMITED 
Integrated Circuits and Semiconductor Marketing 
Furukawa 5ogo Bldg. 
6-1, Marunouchi 2-<:home 
Chiyoda-1<u, Tokyo 100 
Japan 
Tel: (03) 216-3211 
Telex: 781-2224361 
FAX: (03) 211-3987 

Headquaners for Nonh and South America 

FUJITSU MICROELECTRONICS, INC. 
Integrated Circuits Division 
3545 North First Street 
San Jose, CA 95134-1804 
USA 
Tel: (408) 922-9000 
Telex: 910-33!Hl190 
FAX: (408) 432-9044 

Headquaners for Europe 

FUJITSU MIKROELEKTRONIK GmbH 
Lyoner Strasse 44-48 
Arabella Centre 9. OG 
0-6000 Frankfurt 71 
Federal Republic of Germany 
Tel: (069) 66320 
Telex: 441963 
FAX: (069) 6632122 

Headquaners for Asia and Australia 

FUJITSU MICROELECTRONICS ASIA PTE LIMITED 
06-04i06-07 Plaza by the Park 
No. 51 Bras Basah Road 
Singapore 0719 
Tel: (65) 336-1600 
Telex: 55573 
FAX: (65) 336-1609 

Sales Information 
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Fujitsu Microelectronics, Inc. (FMI) Sales Offices for 
North and South America 

NORTHERN CAUFORNIA 

Fujitsu Microelectronics, Inc. 
10600 N. De Anza Blvd. 
Suite 225 
Cupertino, CA 95014 
Tel: (408) 996-1600 
FAX: (408) 725-8746 

SOUTHERN CAUFORNIA 

Fujitsu Microelectronics, Inc. 
Century Centre 
2603 Main Street 
Suite 510 
Irvine, CA 92714 
Tel: (714) 721e-8777 
FAX: (714) 721e-8778 

GEORGIA (Atlanta) 

Fujitsu Microelectronics, Inc. 
3500 Parkway lane 
Suite 210 
Norcross, GA 30092 
Tel: (404) 449-8539 
FAX: (404) 441-2016 

IlliNOIS (Chicago) 

Fujitsu Microelectronics, Inc. 
One Pierce Place 
Suite 910 
Itasca, IL 60143-2681 
Tel: (708) 250-8580 
FAX: (708) 250-8591 
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MASSACHUSETTS (Boston) 

Fujitsu Mcroelectronics, Inc. 
75 Wells Avenue 
Suite 5 
Newton Center, MA 02159-3251 
Tel: (617) 964-7080 
FAX: (617) 964-3301 

MINNESOTA (Minneapolis) 

Fujitsu Microelectronics, Inc. 
3460 Washinglon Drive 
Suite 209 
Eagan, MN 55122-1303 
Tel: (612) 4~323 
FAX: (612) 454-0601 

NEW JERSEY (Mt. Laurel) 

Fujitsu Microelectronics, Inc. 
Horizon Corporate Center 
3000 Atrium Way 
Suite 100 
MI. Laurel, NJ 08054 
Tel: (609) 727-9700 
FAX: (609) 727-9797 

NEW YORK (Hauppauge) 

Fujitsu Microelectronics, Inc. 
601 Veterans Memorial Highway 
Suite P 
Hauppauge, NY 11788-1054 
Tel: (516) 361-6565 
FAX: (516) 361-6480 

OREGON (Portland) 

Fujitsu Microelectronics, Inc. 
5285 SW Meadows Road 
Suite 222 
Lake Oswego, OR 97035-9998 
Tel: (503) 68~545 
FAX: (503) 68~547 

TEXAS (Dallas) 

Fujitsu Microelectronics, Inc. 
14785 Presion Road 
Suite 670 
Dallas, TX 75240 
Tel: (214) 233-9394 
FAX: (214) 366--7917 
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FMI Representatives - USA 

For product information, contact your nearest Representative. 

Alabama Connecticut Indiana 
The Novus Group, Inc. Conntech Sales, Inc. Fred Dorsey & Associates 
2905 Westcorp Blvd. 182 Grand Street 3518 Eden Place 
Suite 120 Suite 318 Carmel,lN 46032 
Huntsville, AL 35805 Waterbu!y .. CT 06702 Tel: (317) 844-4842 
Tel: (205) 534-0044 Tel: (203) 754-2823 FAX: (317) 844-4843 
FAX: (205) 534-0186 FAX: (203) 57~38 

Iowa 
Arizona Florida Electromec Sales 
Aztech Component Sales Inc. Semtronic Associates, Inc. 1500 2nd Avenue 
15230 N 75th Street 657 Maitland Avenue Suite 205 
Suite 1031 Altamonte Springs, FL 32701 Cedar Rapids, IA 52403 
Scottsdale, AZ 85260 Tel: (407) 831-8233 Tel: (319) 362-6413 
Tel: (602) 991-6300 FAX: (407) 831-2844 FAX: (319) 362-6535 
FAX: (602) 991-C563 

Semll'onic Associates, Inc. 
1467 S. Missouri Avenue Maryland 

California Clearwater, FL 33516 Arbotek Associates 
Harvey King, Inc. Tel: (813) 461-4675 102 W. Joppa Road 
6393 Nancy Ridge Drive FAX: (813) 442-2234 Towson, MD 21204 
San Diego, CA 92121 Semll'onic Associates, Inc. 

Tel: (301) 825"{)775 
Tel: (619) 587--9300 3471 NW 55th Street 

FAX: (301) 337-2781 
FAX: (619) 587-C507 FI. Lauderdale, FL 33309 
Infinity Sales, Inc. Tel: (305) 731-2484 Massachusetts 
4500 Campus Drive FAX: (305) 731-1019 Mill-Bern Associates 
Suite 300 2 Mack Road 
Newport Beach, CA 92660 Georgia Woburn, MA 01801 
Tel: (714) 833..{)300 

The Novus GrouP. Inc. Tel: (617) 932-3311 
FAX: (714) 833-C303 

6115-A Oakbrook Pkwy FAX: (617) 932-C511 

Noroomp Norcross, GA 30093 
3350 Scott Blvd., Tel: (404) 263..{)32O Michigan 
Suite 24 FAX: (404) 263-8946 Greiner Associates, Inc. 
Santa Clara, CA 95054 15324 E. Jefferson Avenue 
Tel: (408) 727-7707 Idaho Suite 12 
FAX: (408) 986-1947 

Cascade Components 
Grosse Point Park, MI 48230 

Norcomp 2710 Sunrise Rim Road 
Tel: (313) 499..{)188 

2140 Professional Drive Suite 130 
FAX: (313) 499..{)665 

Suite 200 Boise, 10 83705 
Roseville, CA 95661 Tel: (208) 343-9886 Minnesota 
Tel: (916) 782-8070 FAX: (208) 343-9887 Eleclromec Sales 
FAX: (916) 782-8073 1601 E Highway 13 

illinois Suite 200 
Colorado Beta Technology 

Burnsville, MN 55337 

Front Range Marketing 1009 Hawthorn Drive 
Tel: (612) 894-a200 

3100 Arapahoe Road ItaSC8,IL 60143 
FAX: (612) 894--9352 

Suite 404 Tel: (708) 256-9586 
Boulder, CO 80303 FAX: (708) 256-9592 
Tel: (303) 443-4780 
FAX: (303) 447-C371 
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FMI Representatives - USA (Continued) 

New Jersey 

BGR Associates 
Evesham Commons 
525 Route 73 
Suite 100 
Marlton, NJ 08053 
Tel: (609) 983-1020 
FAX: (609) 983-1879 

Technical Applications & Marketing 
91 Clinton Road 
Suite 10 
Fairfield, NJ 07006 
Tel: (201) 575-4130 
FAX: (201) 575-4563 

New York 

Quality Components 
3343 Harlem Road 
Buffalo, NY 14225 
Tel: (716) 837--5430 
FAX: (716) 83'7-<l662 

Quality Components 
116 Fayette Street 
Manlius, NY 13104 
Tel: (315) 682-8885 
FAX: (315) 682-2277 

Quality Components 
2318litus Ave. 
Rochester, NY 14622 
Tel: (716) 342-7229 
FAX: (716) 342-7227 
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North carolina 

The Novus Group, Inc. 
1026 Comrnonweelth Court 
Cary, NC 27511 
Tel: (919) 460-7771 
FAX: (919)460-6703 

Ohio 

Spec1rUm ESD 
3947 Ray Court Road 
Morrow, OH 45152 
Tel: (513) 899-3260 
FAX: (513) 899-3260 

Spectrum ESD 
8925 Galloway Trail 
Novelty, OH 44072 
Tel: (216) 338--5226 
FAX: (216) 338-3214 

Oregon 

L-Squarad Limited 
15234 NW Greenbrier Pkwy 
Beaverton, OR 97006 
Tel: (503) 629-8555 
FAX: (503)64!Hi196 

Texas 

Technical Marketing, Inc. 
3320 Wiley Post Road 
Carrollton, TX 75006 
Tel: (214) 387-3601 
FAX: (214) 387-3605 
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Technical Marketing, Inc. 
2901 Wilcrest Drive 
Suite 139 
Houston, TX 77042 
Tel: (713) 783-4497 
FAX: (713) 783--5307 

Technical Marketing, Inc. 
1315 Sam Bass Circle 
Suite B-,'3 

Round Rock, TX 76681 
Tel: (512) 244-2291 
FAX: (512)338-1596 

Washington 

L-Squared Limited 
105 Central Way 
Suite 203 
Kirkland, WA 98033 
Tel: (206) 827~55S 
FAX: (206) 828-6102 

Wisconsin 

Beta Technology 
940 1 W Beloit Street 
Suite304C 
Milwaukee, WI 53227 
Tel: (414) 543-6609 
FAX: (414) 543-9288 
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FMI Representatives - Canada, Mexico and Puerto Rico 

Canada 

Pipe-Thompson Limited 
5468 Dundas Street w. 
Suite 206 
Islington, Onlario M9B 6E3 
Tel: (416) 236-2355 
FAX: (416) 236-3387 

Pipe-Thompson Limited 
RR2 North Gower 
Ottawa, Onlario KOZ 2TO 
Tel: (613) 258-4067 
FAX: (613) 258-7649 

Mexico 

Solano Electronica 
Ennila 1039-10 
Colonia Chapalita 
Guadalajara, JAL. 45042 
Tel: (36) 47-4250 
FAX: (36) 473433 

Solano Electronicas 
Thiers 100 
Colonia Anzures 
Mexico City, D.F. 11590 
Tel: (55) 31-5915 
FAX: (55) 31-5915 

Puerto Rico 

Semtronic Associates 
Mercantil Plaza Building 
Suite 816 
Hato Rey, Puerto Rico 00918 
Tel: (809) 766-0700 
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FMI Distributors - USA 

Alabama 
Marshall Industries 
3313 S. Memorial Highway 
Suite 121 
Huntsville, AL 35801 
(205) 881-9235 

Repton Electronics 
4950 Corporate Drive 
Suite 105C 
Huntsville, AL 35805 
(205) 722-9565 

Arizona 
Insight Electronics 
1515 W. University Drive 
Suite 103 
Tempe, AZ 85281 
(602) 829-1800 

Sterling Electronics 
3501 E. Broadway Road 
Phoeniz, AZ 85040 
(602) 268-2121 

Marshall Industries 
9830 S. 51 st Street 
Suite B121 
Phoenix, AZ 85044 
(602) 496--0290 

California 
Insight Electronics 
28035 Dorothy Drive 
Suite 220 
Agoura, CA 91301 
(818) 707-2100 

Insight Electronics 
15635 Alton Parkway 
Suite 120 
Irvine, CA 92718 
(714) 727-2111 

Insight Electronics 
6885 Flanders Drive 
Suite G 
San Diego, CA 92126 
(619) 587-9757 

Marshall Industries 
9710 Desoto Ave. 
Chatsworth, CA 91311 
(818)407-4100 

Marshall Industries 
9674 Telstar Ave. 
EI Monte, CA 91731 
(818)459-5500 
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Marshall Industries 
One Morgan 
Irvine, CA 92718 
(714) 458--5308 

Marshall Industries 
336 Los Coches Street 
Milpitas, CA 95035 
(408) 942--4800 

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 
2070 Ringwood Avenue 
San Jose, CA 95131 
(408) 434-0800 

Sterling Electronics 
55310 Derry 
Unit X 
Agoura, CA 91301 
(818) 707-0911 

Sterling Electronics 
9410 Topanga Canyon Rd. 
Chatsworth, CA 91311 
(818)407-9850 

Sterling Electronics 
1342 Bell Avenue 
Tustin, CA 92680 
(714) 259-0900 

Western Microtechnology 
28720 Roadside Dr. 
Suite 175 
Agoura Hills, CA 91301 
(818) 356-0180 

Western Microtechnology 
1637 North Brian 
Orange, CA 92667 
(714) 637-0200 

Western Microtechnology 
6837 Nancy Ridge Drive 
San Diego, CA 92121 
(619) 453-9430 

Western Microtechnology 
12900 Saratoga Ave. 
Saratoga, CA 95070 
(408) 725-1660 
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Colorado 
Marshall Industries 
12351 N. Grant Road 
Suite A 
Thornton, CO 80241 
(303) 451-9383 

Sterling Electronics 
8200 South Akron Street 
Suite 111 
Englewood, CO 80112 
(303) 792-3939 

Connecticut 
Marshall Industries 
20 Sterling Drive 
Wallingford, CT 06492 
(203) 265-3822 

Milgray Electronics 
326 W. Main Street 
Milford, CT 06480 
(203) 795-0711 

Western Microtechnology, Inc. 
731 Main Street 
Suite B2 
Lantern Ridge Monroe, CT 06468 
(203) 452-0533 

Florida 
Marshall Industries 
380 S. Northlake Blvd 
Suite 1024 
Altamonte Springs, FL 32701 
(407) 767-9585 

Marshall Industries 
2700 W. Cypress Creek Rd. 
SuiteC 106 
Ft. Lauderdale, FL 33309 
(305) 977-4880 

Marshall Industries 
2840 Sherer Drive 
SI. Petersburg, FL 33716 
(813) 573-1399 

Milgray Electronics 
1850 Lee Road 
Suite 104 
Winter Park, FL 32789 
(407) 647-5747 
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FMI Distributors - USA (Continued) 

Florida (Continued) 

Replron Electronics 
3332O-N.w. 53rd Street 
Suite 206 
FI. Lauderdale, FL 33309 
(305) 735-1112 

Reptron Electronics 
14501 McCormick Drive 
Tampa, FL 33626 
(813) 855-2351 

Georgia 

Marshall Industries 
5300 Oakbrook Pkwy 
Suite 146 
Norcross, GA 30093 
(404) 923-5750 

Georgia 

Milgray Electronics 
3000 Northwoods 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 
Schaumburg, IL 60173 
(312) 490-{)155 

Milgray Electronics 
3223 N. Wilkey Road 
Arlington Heights, IL 60004 
(312) 253--1573 

Reptron Electronics 
1000 EState Hwy 
Suite K 
Schaumburg, IL 60173 
(312) 882-1700 

Indiana 

Marshall Industries 
6990 Corporate Drive 
Indianapolis, IN 46278 
(317) 297-0483 

Kansas 

Marshall Industries 
10413 W 84th Terrace 
Lenexa, KS 66214 
(913)492-3121 

Milgray Electronics 
6901 W. 83rd Street 
Over1and Park, KS 66202 
(913) 236-aBOO 

Maryland 

Marshall Industries 
2221 Broadbirch 
Suite G 
Silver Springs, MD 20910 
(301) 622-1118 

Milgray Electronics 
9801 Broken Land Parkway 
Columbia, MD 21045 
(301) 995-6169 

Vantage Components, Inc_ 
6925-R Oakland Mills Road 
Columbia, MD 21045 
(301) 720-5100 

Massachusatts 

Interface Electronic Corp. 
228 South Street 
Hopkinton, MA 01748 
(617) 435-6858 

Marshall Industries 
33 Upton Drive 
Wilmington, MA 01887 
(508) 658-{)81 0 

Milgray Electronics 
187 Ballardvale Street 
Wilmington, MA 01887 
(508) 657-5900 

Vantage Components, Inc. 
200 Bulfinch Drive 
Andover, MA 01810 
(508) 687-3900 

Western Microtechnology 
20 Blanchard Road 
9 Corporate Place 
Burlington, MAOI603 
(617) 273--2600 

Michigan 

Marshall Industries 
31067 Schoolcraft Rd. 
Uvonia, M148150 
(313) 525-5850 

Sales Information 

Michigan 

Reptron Electronics 
34403 Glendale 
Livonia, MI 48150 
(313)525-2700 

Minnesota 

Marshall Industries 
3955 Annapolis Lane 
Plymouth, MN 55447 
(612) 559-2211 

Reptron Electronics 
5929 Baker Road 
Minnetonka, MN 55345 
(612)938-Q000 

Missouri 

Marshall Industries 
3377 Hollenberg Drive 
Bridgeton, MO 63044 
(314) 291-4650 

New Jersey 

Marshall Industries 
101 Fairfield Road 
Fairfield, NJ 07006 
(201) 882-0320 

Marshall Industries 
158 Gaither Drive 
Mt. Laurel, NJ 06054 
(609) 234-9100 

Milgray Electronics 
3002 Greentree Exec. Campus 
Suite B 
Marlton, NJ 06053 
(609) 983-501 0 

Vantage Components, Inc_ 
23 Sebago Street 
P_O. Box 2939 
Clifton, NJ 07013 
(201)777-4100 

Western Microtechnology, Inc. 
387 Passaic Avenue 
Fairfield, NJ 07006 
(201) 882-4999 

New Mexico 

Sterling Electronics 
3450-D Pan American Freeway 
Albuquerque, NM 87107 
(505) 884-1900 
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FMI Distributors - USA (Continued) 

New York Ohio 

Marshall Industries Marshellindustries 
275 Oser Avenue 3520 Park Center Drive 
Hauppauge, NY 11788 Dayton, OH 45414 
(516) 273-2424 (513) 896-4480 

Marshall Industries Marshellindustries 
129 Brown Street 30700 Bain Bridge Road 
Johnson City, NY 13790 Unit A 
(607) 798-1611 Solon, OH 44139 

(216) 248-1788 

New York Milgray Electronics 
Marshall Industries 6155 Rackside Road 
1280 Soottsville Road Cleveland, OH 44131 
Rochester, NY 14624 (216) 447-1520 
(716) 235--7620 Reptron Electronics 
Mast Distributors 404 E. Wilson Bridge Road 
95 Oser Avenue Suite A 
P.O. Box 12248 Worthington, OH 43085 
Hauppauge, NY 11788 (614) 438-6675 
(516) 273-4422 

Micro Genesis Oklahoma 

90-10 Colin Drive Radio Inc. 
Holbrook, NY 11741 1000 South Main 
(516) 472-6000 Tulsa, OK 74119 

Milgray Electronics 
(918)587-9123 

77 Schmitt Blvd. 
Farmingdale, NY 11735 Oregon 
(516) 420-8800 Marshall Industries 

Milgray Electronics 9705 SW. Gemin Drive 

1200 A Scottsville Rd. Beaverton, OR 97005 

Rochester, NY 14624 (503)6~0 

(716) 235-0830 Western Microtechnology 

Vantage Components, Inc. 1800 NW. 169th Place 
Suite 8300 1 041-G West Jericho Turnpike 
Beaverton, OR 97006 Smithtown, NY 11787 

(516) 543-2000 (503) 629-2082 

North Carolina Pennsylvania 

Marshall Industries Interface Electronic Corp. 

5224 Greens Dairy Road 7 Great Valley Parkway 

Raleigh, NC 27604 Malvern, PA 19355 

(919) 878-9882 (215) 889-2060 

Reptron Electronics Marshaillndustries 

5954-A Six Fori< Road 701 Alpha Drive 

Raleigh, NC 27609 Pittsburg, PA 15237 

(214) 783-0800 (412) 788-0441 
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Texas 

Insight Electronics, Inc. 
1778 Plano Road 
Suite 320 
Richardson, TX 75081 
(214) 783-0800 

Marshall Industries 
8504 Cross Park Drive 
Austin, TX 78754 
(512)837-1991 

Marshall Industries 
2045 Chenault 
Carrollton, TX 75006 
(214) 233-5200 

Marshall Industries 
2635 South Highway 77 
Harlingen, TX 78550 
(512) 421-4621 

Marshall Industries 
7250 Langtry 
Houston, TX 77040 
(713) 895--9200 

Milgray Electronics 
16610 N. Dallas Pkwy 
Suite 1300 
Dallas, TX 75248 
(214) 248-1603 

Reptron Electronics 
3410 Midcourt 
Carrollton, TX 75006 
(214) 702-9373 

Western Microtechnology, Inc. 
18333 Preston Road 
Suite 460 
Dallas, TX 75252 
(214) 248-3775 

Western Microtechnology, Inc. 
2500 Wilcrest, 3rd Floor 
Houston, TX 77042 
(713) 954-4850 
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FMI Distributors - USA (Continued) 

Utah Marshallinduslries Marsh Electronics 

Marshall Industries 11715 N. Creek Parkway 1563S.101stStreet 

466 lawndale Drive Suite 112 Milwaukee, WI 53214 

Suite C Bothell, WA 98011 (414) 475-6000 

Salt lake City, UT 84115 (206) 486-0747 
Marshall Industries 

(801) 485-1551 Western Microtechnology 20900 Swenson Drive 

Milgray Electronics 14636 N.E. 95th Street Suite 150 

4190 S. Highland Drive Redmond, WA 98052 Waukesha, WI 53186 

Suite 102 (206)881~737 (414)797~004 

Salt Lake City, UT 84124 
(801) 272-4999 Wisconsin 

Classic Components 
Washington 2925 S. l60th Street 

Insight Electronics, Inc. Naw Berlin, WI 53151 

12002 115th Avenue, NE (414) 786-5300 

Kirkland, WA 98034 
(206) 820-81 00 
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FMI Distributors - Canada 

British Columbia 
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Introduction to Emitter-Coupled Logic 

Emitter Coupled Logic (ECL) refers to a type of circuit in which the signal is coupled from the emitter of the 

transistor(s) of one stage, to the base(s) of the next stage. This interconnection pattern differs from normal bipolar 

practice in that the collectors of the transistors are used to couple the signal from one stage to the next. The ECL 

arrangement is necessary because, unlike normal bipolar circuitry, ECL transistors are, ideally, never saturated, or 

turned fully on. In actual practice, however, there may be instances where saturation does occur. 

The benefit of ECL circuit non-saturated operation is speed.The ECL transistor can tum on and off much faster than a 

transistor operating in a saturated mode. All other things being equal, ECL memories are five to ten times as fast as 

the nearest competitor, CMOS. This gap is narrowing, however, as some of the faster CMOS memories have reached 

the 35- to 25-ns range. This is beginning to encroach on ECL territory, which ranges at present from 25 ns for some of 

the slower ECL devices to 3 ns for the fastest, state-<>f-the-art integrated circuits. 

10K Versus lOOK-What Is the Difference 

ECL logic and memories come in the following two basic family groups: 10K and lOOK. These can usually be 

differentiated by the use of the numbers 10 or 100 in the part number (for example, Fujitsu's MBM10480 and 

MBM100480). In most cases, the 10K part and the lOOK part are the same die with the lOOK modification being a 

mask option. 

Because ECL transistors usually are not saturated, the voltage level of the transistor is a function of more than just the 

drive level of the base. When a transistor is driven into saturation, enough drive is applied to the base of the 

transistor to tum it fully on. At this point, the collector and emitter of the transistor are at the supply voltage level or 

Vee. In a non-saturated transistor, the collector is at Vee but the emitter is at some voltage below that level. 

For example, imagine the transistor as a valve in a water pipe. The base drive is represented by the force on the valve 

handle. When the handle is turned fully clockwise, the water pressure on one side of the closed valve is high and the 

pressure on the other side of the valve is zero. As the valve handle is turned counter-clockwise, the water pressure on 

the controlled side of the valve starts to increase. When the valve is turned fully counter-clockwise, the water flow is 
essentially unrestricted, therefore, the pressure measures the same on one side of the valve as it does on the other. 

A transistor works in a similar manner. As the base drive (or force on the valve handle) increases, the voltage across 

the collector-emitter (the water flow) also increases until the point is reached where the resistance to current flow 

cannot be reduced further. At this point, the transistor is said to be saturated (fully on). In the saturated state, the 

stability of the current being conducted by the transistor is largely unaffected by such factors as temperature and 

power supply regulation. 
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In EeL design, however, the opposite is true. Because the transistor is never saturated, the emitter voltage 

is a function of the base drive. The relationship between the base drive and the output level of the 

transistor is dependent upon both power supply and temperature. This means that for a given drive 

voltage, the output of the transistor can vary over a voltage and temperature range. In 10K EeL parts, 

voltage is specified over temperature. The specified temperatures are usually given as 0 degrees e, 25 
degrees e, and 75 degrees C. The lOOK ECL parts do not have temperature specified over voltage because 

EeL integrated circuits have built-in voltage/temperature compensation. 

The major difference between the 10K and the lOOK products is that the lOOK parts have temperature 

compensation components on board the integrated circuit as well as voltage regulation. This makes the 
lOOK EeL much more stable over extremes of temperature and voltage. 

Eel Soft Error 

Generally, aside from the non-saturated transistor's susceptibility to voltage and temperature variations, 

there are no inherent disadvantages to ECL circuitry. However, as ECL devices have become larger and 
more dense, a problem has come to light that was not previously associated with EeL. 

This problem, called soft error, is caused by the memory cell's state being altered by the intrusion of an 

alpha particle. Unfortunately this phenomenon, caused by increasingly smaller cell geometries, is 
aggravated by the non-saturated mode of the cell's transistors. To overcome this problem, many EeL 

manufacturers are changing to a cell structure that contains one or more saturated transistors. While this 
may seem a contradictory move, it must be remembered that only one of two transistors per cell are 

affected. The actual cell pair itself is not saturated. Any speed lost due to the saturation of the added 
transistor pull-ups will be regained by further reductions in actual cell size due to design improvements. 

The important consideration is the reduction, or in some cases, the virtual elimination of soft errors. 

Source: 
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PNP Load Cell Design: 
A Design Strategy to Eliminate Soft Errors 

With access times in the five nanosecond range, present Emitter Coupled Logic (ECL) Static Random Access 

Memories (RAMs) are the fastest computer memories available. Their circuitry is designed primarily for speed. 

ECl Memory In Computers 

ECL memories are usually used in large processing systems where the lightning fast speeds of individual integrated 

circuits (lCs) make up for the complex circuitry that these machines contain. The complexity of mainframe comput
ers make it desirable for designers to save power and board space by using very dense memories. A single large 

memory chip can do the same job as many smaller ones, at a fraction of the power dissipation and with only one 
package. Therefore, the desire to squeeze as much ECL memory as possible into one single package is the driving 

force in ECL memory design today. 

In order to meet the market requirements for larger ECL RAM ICs, it has become necessary to reduce the physical 

size of the on-chip components to levels thought impossible a few years ago. As the size of the individual memory 
cells shrinks to smaller dimensions, a problem formerly associated with the much slower MOS designs has started to 

plague ECLs. This problem is alpha-induced soft error. 

Hard and Soft Errors 

In IC memories, an error can either be hard or soft. A hard error is one which is device-related, that is, an error 
caused by a fault in the chip itself. Hard errors are usually repeatable and are generally corrected by replacement of 

the faulty Ie. A soft error is caused by an outside source, usually random, which cannot be repeated easily in a test. 

Sources of soft errors in memories are usually either disturbances on the power lines, sometimes called glitches, or 

alpha particles. Power glitches can be controlled by power supply design or by adding special filters to the comput

er's AC line. However, alpha particle-induced soft errors cannot be so easily eliminated. 

The Alpha Particle 

Alpha particles continuously bombard the earth from outer space. Our atmosphere filters most of the alpha particles 

out, but a few still manage to make it to the earth's surface. These particles have very little mass and, under most 

circumstances, have little or no effect on human technical endeavor. However, in the case of modem high-density IC 

technology, alpha particles can create real problems. 
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In ECL memories, the cell is usually made up of two transistors, which in older technologies were large 

enough that an alpha particle passing through didn't cause any problems. But as the cells have gotten 

smaller, so have the transistors that comprise the cell. Therefore, an alpha particle passing through one of 

the new, small cells has more than enough energy to cause change. A one becomes a zero and a zero 

becomes a one, thereby creating inaccuracies. 

An alpha particle penetrating a standard ECL memory cell creates a temporary conductive path along its 

trajectory through the cell. This conductive path bleeds away the charge that is keeping the on transistor 

in that state. When the on transistor starts to turn off, the memory cell flips and produces an error, 

resulting in bad data. 

To illustrate the point, imagine that your company's payroll service has a large mainframe that uses ECL 

memories to handle payrolls. One soft error could change someone's paycheck by a factor of ten. To avoid 

this, most computers using ECL memory in sensitive locations use a hardware fix called error correction. 

Error correction works, but it is at best a treatment for the symptom rather than a cure for the disease. 

Error correction works by using a redundant bit of data that can take the place of any data that has been 

lost or altered by a soft failure. While this technique can be successfully applied to ECL system deSign, it is 

often not desirable to do so because the resultant increase in complexity and decrease in speed makes 

error correction impractical. By not using this approach to soft error correction, the mainframe computer 

designers have placed the burden of eliminating or controlling alpha-induced soft errors squarely on the 

shoulders of the ECL memory manufacturer. 

Soivlng the Alpha Particle Error Problem 

The problem of alpha particle soft error increases with each newer and larger ECL memory. ECL 

producers have tried to solve the problem in several ways. In the past, the most practical approach has 

been to shield the memory area of the die with some material through which alpha particles could not 

pass, such as polyamide. The major problem with this approach is that many of the most successful alpha 

shield materials are also low level alpha sources. This means that when an alpha particle is stopped by the 

shield material, the energy is sometimes transferred to that material on a sub-atomic level and can knock 

an electron loose. The accelerated electron then penetrates the die. This doesn't happen very often and 

generally alpha shields do a fairly good job of reducing alpha-induced soft error to acceptable levels. 

The Best Solution 
The be5t metho<:l. foro rontrolHng alpha partide circuit disruption is to change the cell design. Fujitsu 

Microelectronics, Inc. has done just that. The PNP pull-up cell design developed by FUjitsu allows for 

further reduction of overall cell size with an accompanying increase in the cell's transistor stability. 

An ECL memory cell contains two NPN transistors connected so that when one is turned on, the other is 

turned off. The cell's memory state, (that is, whether it contains a logic one or a logic zero), is determined 

by which transistor in the cell is on and which one is off. This arrangement of transistors is called a 

monostable multivibrator, or a flip-flop. One of the major characteristics of flip-flop is that the state of one 

transistor cannot be altered without changing the state of the other transistor. So, if the on transistor is 

turned off, then the off transistor will automatically turn on. 

How The ClassiC ECl Memory Cell (NPN) Works 

As explained above, the traditional ECL memory cell is constructed from a pair of NPN transistors 

connected together as a monostable multivibrator called a Parallel Diode Cell (Figure 1-1). The two 
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transistors in the cell are connected so that they are pulled up to the word line via a pair of resistors in 

parallel with a pair of Schottky diodes. This diode pull-up configuration is the classic ECL memory cell 
design and, until recently, was the basis of almost all ECL static RAMs. 

Circuit 

VB 

Ve 

Figure 1-1. Parallel Diode Cell 

Load 

1 
_________ 1 

1 
1 
1 
1 
1 
1 
1 
1 
1 

Ie 

AV 

This design has the advantage of being fast because the two multivibrator transistors are biased so that 

when they are turned on, neither is in a saturated state. Being non-saturated, they are able to turn on and 

off very quickly. As long as the cell is designed with relatively large geometries, this traditional 
architecture is problem-free. Problems do occur however, when the geometries are shrunk to make larger 

and larger ECL organizations. 

As cell geometries get smaller, the individual cell transistors become more susceptible to soft error 

because the other on transistor in the cell is held high by its base capacitance charge. Since the base areas 
of these devices have now become much smaller than they once were, they hold a very small charge (on 

the order of approximately 75000 electrons). This charge is easily dispersed, and an alpha particle has 

enough energy to do so. The voltage drop at the load resistor in the standby mode 

(DV =iC xRL) 

is limited by the forward voltage applied to the Schottky diode. Therefore, there is a chance that due to 

alpha particle penetration, the charge on the on transistor 

(Q=CxDV) 

could become as small as the charge on the off transistor, causing the cell to flip. 

How the New PNP Load Cell Works 

In an effort to solve this problem and to supply very fast, virtually error-free ECL memories to its 
customers, Fujitsu has developed a new design that is a radical departure from the classic diode pull-up 

cell. This new design is called the PNP load cell because it replaces the diode-resistor pull-up with a PNP 

load cell (Figure 1-2). The PNP load cell places a PNP transistor between the collector of the cell transistor 

and the pull-up's emitter is also tied to the word line. 
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Circuit load 

VB 

AV 

Vc 

Figure 1-2. PNP Load Cell 

The result of this design change is a decrease in noise and an increase in alpha particle immunity. The 

increased protection from soft error is due to the difference between the dynamic characteristics of the 

Schottky diode in the standard pull-up configuration and the PNP transistor in the PNP load cell. 

ECL 

Since the voltage drop across the PNP transistor is greater than across the Schottky diode, the /\ V for the 

new design is twice the j\ V of the diode cell. The internal capacitance for the two designs is about equal, 

the base-collector capacitance is about equal, but the base-emitter capacitance is much greater for the PNP 
cell design because both transistors are saturated. Since the cell noise immunity; or "Q" is the product of 

the base-emitter capacitance and the DV of the design, the PNP load cell enjoys a large increase in noise 
and alpha particle immunity over the diode-resistor design (on the order of a ten to the fifth or a ten to the 
sixth improvement). 

Fujitsu's new design has made it almost impossible for the transistors in a memory cell to be changed by 

an alpha particle because the size of the charge that holds the on transistor in that state has been increased. 

If an alpha particle cannot bleed away enough charge to flip the cell, then soft errors cannot occur. 

Are There Tradeoffs 

The new PNP ceii design uses saturated, active components tU al:itit!vt: tht! hi~h Holse iinrfLunity t:h.a~ 
ordinarily would cause a loss of speed. However, in the case of the Fujitsu ECL family, the performance of 

the ECL Static RAMs has been retained and, in some organizations, improved. Fujitsu has reconciled 
these two diametrically opposed concepts of high noise immunity and high performance by recovering 

lost speed through the reduction of propagation delays on the chip itself via improved design rules. 

Fujitsu's Improved Design-lOP II and ESPER 

Fujitsu uses Isolation by Oxide and Polysilicon (lOP) in its ECL memory designs. The original lOP design 

had a V-groove isolation channel between cells. The width across the top of the groove was a function of 

the depth to which the groove had to be etched (see Figure 1-3). 
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Figure 1-3. Original lOP Design 

The new PNP pull-up cell design features a V-shaped isolation channel instead of a V-shaped one. The 

lOP II design is shown in Figure 1-4. When a V-shape is used, both the width and the depth of the channel 

can be carefully controlled. The resultant groove is about one-half the width of the old V-groove. This 

allows for a reduction in overall die size and a shortening of both row and column lines, while allowing 

decoders and other peripheral circuitry to be located closer to the cell area. This new set of design rules 
will be used for all future Fujitsu EeL memory designs. 

N-EPI. 

N-+a.L. 

p-

Figure 1-4. lOP 11 Design 

Fujitsu has now developed an improved, second generation PNP load cell design known as ESPER that 

offers high soft error immunity, smaller die size, lower power dissipation and performance 

uncompromised by the presence of saturated components in the cell. 

D 
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Summary 

In summary, an EeL memory design that nearly eliminates alpha particle-induced soft error is invaluable 

to designers of large, fast, mainframe computers, processors, testers, and other systems in which errors 

cannot be tolerated. The PNP pull-up design of Fujitsu's EeL Static RAMs, when coupled with new 

technologies such as lOP II and ESPER, achieves this goal with little or no overall loss of EeL 

performance. 

Source: 
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APPLICATION NOTE 
FUJITSU 

How to Design Efficient Eel RAM Syslems 

ABSTRACT 

Applications Engineering Department 
Fujitsu Microelectronics, Inc. 
Integrated Circuits Division 

Copyright© 1989 by Fujitsu Microelectronics, Inc. 

ECL (Emitter Coupled Logic) devices offer some of the fastest performances available. The purpose of this 
document is to acquaint designers with the ECL technology and recommended steps for implementing an 
ECL design. This document covers several aspects of ECL system design. In order to understand the basic 
rules for designing with ECL, it is worthwhile to have a brief discussion of what ECL is and how the basic 
gates are designed. 
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Eel: What is it? 
EeL (Ernitter-Coupled-Logic) is one form of current mode logic. The basic current switch for 

Fujitsu's EeL RAM is shown in Figure 1. There is a constant current source or resistor at the base of this 
switch. (The current source is programmable for EeL gate arrays.) The collectors are also connected to 

resistors. 

VCCA 

- E-;;'i;;;;~ 
Follower 

I 

Differential Amp 

Constant Current Source 

-------VEE 

(a) 

...... --~ ..... vcc 

---.... ---VEE 

(b) 

Figure 1. Basic Current Switch for ECl RAM 

VCCA 

Output 

The inputs can be driven in two different ways. In the first method (Figure la), a differential input 

is used on both the bases of the transistors to form a current switch. In the second method (Figure Ib), an 

input voltage is applied to one transistor base, while a fixed reference voltage is applied to the other 

transistor base to drive the input. The second method is very common because it has twice the input 
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voltage swing when compared with the first method. Emitter-follower outputs are connected to the 

collectors to provide high driving capability. 

ECl Inputs 
Fujitsu's ECL RAMs have a pulldown resistor on the chip select input, tied internally to VEE. This 

input is an assertive LOW signal when left open. Therefore, if the input is left floating, the pulldown 

resistor ensures that the device is held in an active state. On the other hand, the write enable, the address 

inputs, and the data input pins do not have a pulldown resistor connected internally to VEE. Thus, these 

pins should never be left floating, because the input level may change due to leakage current. Therefore, it 

is recommended that the specified level on these inputs be maintained. 

Wire-ORing the ECl Outputs 
Like the input pins, the output pins do not have pulldown resistors. Therefore, wired.QR 

connections are supported by ECL outputs. ECL RAMS also support this feature. However, wired-OR 

connections will increase propagation delays because of greater capacitive loading. Propagation delays 
increase about 30 ps for each output load increase of 1 pF. Since the output capacitance for the current ECL 

RAMs is 6 pF maximum, the propagation delay caused by one wired.QR connection is about 180 PSI 
Compared to address access time, the delay is negligible. Fujitsu guarantees the AC characteristics for an 

output load of 30 pF; thus, five wired-OR connections can be used without causing noticeable propagation 

delays. For ECL gate arrays, Fujitsu recommends using cutoff mode output buffers to wire-OR ECL 

outputs in order to minimize reflections. 

In using the wired-OR capability, the designer must be aware that the output transistor is never 

completely at cutoff, so in the high-impedance state, current leakage is possible. If a large number of 

drivers are combined in a wired-OR arrangement, the sum of their leakage currents can pull the output 

voltage out of the logic 0 state. Hence with every additional driver wired to an output, a slight loss in 

noise margin is incurred. (Reference 1). Before discussing noise margins and their effects, let's look at the 

differences between lOOK and 10K families. 

Difference Between 10K and 100K 
Basic differences between these two families are circuit stability and performance with variations 

in supply voltage and ambient temperature. lOOK EeL parts are both temperature-compensated and 

voltage compensated; 10K parts are only voltage compensated. 

In addition to these two basic families, there is 10KH whose I/O level is slightly different from 

that of the 10K family. Therefore when 10K devices are connected with 10KH devices, difference of noise 

margin should be paid attention to. (See the next section, Noise Margins.) Power supply voltage (VEE) is 

-5.2 V for 10K and 10KH and -4.5 V for lOOK. Recently requests for temperature compensated devices 

working at -5.2 V have increased. But generally speaking, noise margin decreases when lOOK devices are 

operated at -5.2 V. So Fujitsu has developed 100K series whose 1/0 level is adjusted to keep sufficient 

noise margin. 

ECL is a current mode logic, that is, it relies on voltage changes to generate changes in current. 

ECL has only a I-volt logic swing with appropriately small noise margins. Before further discussions, an 

explanation of noise margins is in order. 
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Noise Margin 
Noise margin is a DC voltage specification which measures the immunity of a circuit to adverse 

operating conditions. This is defined as the difference between the worst-case input logic level (VIH min 

or VIL max) and the worst-case output (VOH min or VOL max) for the corresponding input logic level. 
Guaranteed noise margins (NM) for 10K at 25 degrees Centigrade are: 

For lOOK they are as follows: 

Logic 1 NM = VOH min - VIH min 

= -0.960 - (-1.105) 
= 145mV 

Logic 0 NM = VIL max - VOL max 

= -1.475 - (-1.650) 
=175mV 

Logic 1 NM = 1.025 - (-1.165) =)40 mV 

Logic 0 NM = 1.475 - (-1.620) = 145 mV 

For system design, worst case conditions are always considered. If so, the 145 mV noise margin 

becomes the design limit. In system design, the user is concerned with the noise margin when devices at 

different temperatures and different power supply voltages interface with each other. This is because the 

10K logic level thresholds of ECL parts drift with temperature. Therefore, unless the ECL family being 

used is temperature compensated, a hot driver may not be able to send data to a cold receiver due to 

threshold differences. This is the result of noise margin impairment due to the ambient temperature 

differential existing between the receiver and the transmitter circuit. When several hundreds or thousands 

of ECL circuits are present in the same cabinet, it becomes difficult to provide sufficient cooling so that all 

of these circuits are essentially at the same temperature. The bottom line of Table 1 shows the benefit of 

using the lOOK family with built-in temperature compensation. 

Table 1. Noise Margin (at 25°C) 

LOGIC 1 LOGIC 0 
Interface VeE Noise Noise 

VOHmln. VIHmln. Margin VOHmln. VIHmin. Margin 

10K-?10K -5.2 -960 -1105 145 -1475 -1650 175 

1 OKH-?l OKH -5.2 -980 -'1130 150 -1480 -1630 150 

10KH-?10K -5.2 -980 -1105 125 -1475 -1630 155 

1 OK-?lOKH -5.2 -960 -1130 170 -1480 -1650 170 

100K-?100K -4.5 -1025 -1165 140 -1475 -1620 145 

Without voltage compensation, output thresholds and Switching parameters vary from part to 

part, thereby decreasing noise margins. Also, power dissipation is the product of the supply current lEE 
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and the supply voltage VEEi uncompensated EeL circuits will experience rapid power dissipation changes 

as VEE varies. 

High and low level for Eel RAM Inputs 
A high level for lOOK is --880mV to -1025mV. In order to preset the inputs to a high level, the 

designer should not tie them directly to the ground which is the higher of the two voltage planes available 

on the board. If the input is tied directly to ground it will drive the input transistors into saturation, which 

will drastically slow down the gate's switching time in response to changing signal levels at the inputs 

which are not tied high. Hence, Fujitsu recommends the following circuit for presetting the inputs (both 

10K and lOOK) to a high or a low level. The value of the output termination depends upon factors which 

will be discussed later in the section on terminating techniques. 

HIGH 

LOW 

VTT=-2.0V outputtermination load 

Figure 2. Presetting the Inputs to a High or Low Level 

Switching Multiple Inputs and Outputs 
The base current flowing through the EeL inputs is very small. Therefore, when multiple inputs 

are switched simultaneously it does not cause any specific problem. However, when multiple outputs are 

switched certain precautions should be taken. This is because output current changes drastically when 

Switching from high to low or from low to high (for a 50-ohm termination resistor and termination voltage 

at -2.0 V, IoH = 22 rnA and IOL = 5 rnA). Thus, when multiple outputs (4-bit wide and 8-bit wide devices) 

are switched simultaneously, current spikes may occur at the V ceo terminal. This in tum induces voltage 

spikes on Vee (ground) and decreases input and output noise immunity. 

Before going into precautions for spikes on the ground lines, let's look at the power supply lines 

on Fujitsu's ECL devices. All ECL devices have a VEE supply line (a negative power supply, -4.5V for 

lOOK and -5.2V for 10K devices) and a Vee ground line. In some EeL RAMs, there are two Vee pins. As 

shown in Figure 3, V ceo supplies the output drivers while Vee supplies the remaining circuits. 
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Vee Voco 
~ 

I Main I 
Circuitry I Output 

Figure 3. Vee and Vcco 

Due to the separation of Vee and V ceo, changes in load currents while the outputs are switching 

do not cause glitches on the power supply ground bus which is connected to the Vee. This can, however, 

cause ringing on the outputs. 

The ringing can be eliminated by internal connection of Vee and V ceo pins but it may cause 

spikes on the power supply ground lines when multiple outputs are switching. This is due to the current 

noise caused by the switching of multiple outputs. These spikes will produce glitches on the output 

waveforms. Glitches may also be observed when the impedance of the Vee pin is too large. 

To prevent ringing on the outputs and glitches on the V cc and V ceo Jines, Fujitsu recommends 

that the Vee and V ceo pins be connected to the nearest place outside the package. A thick cable for Vee 

on the printed circuit board is also recommended to reduce the Vee impedance as much as possible. 

The preceding discussion focused on ECL gates and the 10K/lOOK families of parts. The 

remainder of this Application Note is devoted to system design details when switching from TTL to ECL. 

Effect of Rise and Fall Time 
As devices operate faster and faster, rise and faIl times become shorter and shorter. For TTL, the 

voltage swings are typicaIly 2 to 3 volts, while ECL voltage swings are 750 to 1000 millivolts. These TTL 

swings are harder to deal with than the ECL swings, in which rise and faIl times are only a few 

nanoseconds. Crosstalk current I which flows between signal paths through a coupling capacitor C is 

proportional to dV. 

= CdV/dt 

I = cross talk current 
C = coupling capacitor 
dt = given rise/faIl time 
dV = logic swing 

For a given set of rise and fall times, the crosstalk for TTL is more than for ECL because dV for 
TTL is greater. 
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I 
I 3V 

I 
I ~.9V 

I 
Eel I 

-1.7V 
I 

TTL I 
0 I 

cit ·1 
Figure 4. Voltage Swings for Eel and TTL Signals 

Another problem is that at very high speeds it becomes difficult for circuit designers to develop 

satisfactory output buffers to drive realistic signal line impedances with full TIL voltage swings (Refer
ence 1). 

Terminating Techniques for the Eel Devices 
Any signal path on a circuit board may be considered as a form of transmission line. If the line 

propagation delay is short with respect to the rise time of the signal, any reflections are masked out 

during rise time and are not seen as overshoot or ringing (Reference 2). Thus when the edge speed 

increases with faster forms of lOgiC, the line lengths should be shorter in order to retain signal integrity. 

When high-speed signals are transmitted over long lines, terminations should be used to 

minimize line distortion and reflections. These reflections cause ringing on the signal line, which, if severe, 

will affect system noise immunity. The reflections appear as undershoot and overshoot, as shown in 

figureS. 

level 1 

level 0 

Figure 5. Definition of Overshoot and Undershoot 

For best system performance the designer should consider using termination resistors when the 

two-way propagation time of the line is greater than the rise time of the signal on the line. 

In ECL systems, every output must be terminated in the characteristic impedance of the signal 

interconnection which is being driven. However, these terminations depend on the physical parameters of 

the circuit boards. Realistic values are 50 to 75 ohms for multilayer etched boards, 100 ohms for Multi-
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wire® boards, and 100 to 120 ohms for wirewrap boards <Reference 1). Standard, prepackaged termina

tion resistors are available with values of 50 ohms, 68 ohms, 75 ohms, and 100 ohms. 

There are two principal methods of termination: parallel termination and series termination. 

These two methods are required for impedance matching and damping, respectively. 

Parallel Termination 
Parallel termination lines are used for the fastest circuit performance. There are two methods of 

parallel termination. In the first method, the termination resistor can be connected to a termination supply 

voltage Vrr of -2.0 V as shown in Figure 6. The value of the termination resistor Rp should match the 

transmission line impedance Zoo If there is an appreciable mismatch, line reflections will be present with 

an increase in both noise and propagation delay. In parallel terminated lines, the line termination supplies 

the output pulldown. Consequently, no pulldown resistor is required at the output of the driving gate. 

-D-<J::) Zo :J-) 1~-1D 
f Rp 

VTT =-2.0V 

Figure 6, Parallel Tennlnatlon Using Separate Termination Voltage 
PlaneVn· 

However, equivalent Zo may decrease when the loads are distributed over the transmission line. 

Therefore, the designer should consider each case separately. The recommended value of Rp is 50, 75, 100 
or 150 ohms depending on the estimated value of Zo.* For large systems where total power is a consid

eration, the lines are normally terminated with a -2.0 V DC supply. When power consumption is a major 

concern, this is the most efficient manner of terminating ECL circuits. The drawback, of course, is the 

requirement of an additional power supply voltage. 

*The values of Zo can be calculated for various transmission lines as shown in Chapter 3 of Reference 2. 
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In the second method, a pair of resistors is connected in series between ground (Vee) and VEE, 

providing a Thevenin's equivalent resistance and voltage. In this case VIT = VEE = -5.2 V (10K) as shown 

in Figure 7. 

Zo(O) Rp1 (0) 
Vee 50 81 

70 113 
75 121 
80 130 
90 146 

100 162 
120 194 

Vrr = -5.2V (10K) 150 243 

Figure 7. Parallel Tennlnatlon Using Thevenin's Equivalent 

Rpl and Rp2 are selected so that they satisfy the following equation: 

then: 

for 

1/Zo = 1/Rp1 + 1/Rp2 

Rpl = 1.625 

Rp2 = 2.6Zo 

VIT = -5.2 V (10K) 

Rp2 (0) 

130 
182 
195 
208 
234 
260 
312 
390 

In contrast to the first method, this technique requires about 11 times more power per termination 

(because the drop across the termination resistance is not as large) and uses twice as many components 

per termination. The advantage, however, is the non-requirement of a special power supply or a separate 

voltage plane per circuit board. 

Series Termination 
Overshoot and ringing on longer lines may be controlled by using series damping or series 

tenninating techniques. Series damping i~ acC"omp1.ishro. by inserting a s:rr'.311 :'Csistor Rs in series will. ihe 
output of the gate as shown in Figure 8. In this case, the value-of Rp is such that it can drive 5 to 15 rnA of 

current. As for VIT, -2.0 V is not compulsory, hence -5.2 V(10K) can be used. It is mandatory that Rs be 
equal to Zoo Signal transmitted from (A) is reflected at (B). But due to the presence of Rs (Rs=Zo), this 

signal is not seen at (B). The advantage of this method is that the power does not increase as much as in 

the parallel termination method even when multiple lines are connected to (A). 

(Note: This advantage is not effective if the load is distributed on the signal lines.) 
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RS 
A 

Rp 

Vrr (-2.0V or -O.2V) 

Figure 8. Series Tennlnatlon 

For efficient EeL system design, it is important to know not only the termination techniques but 
also power supply considerations (tolerances and decoupling), as well as board layout techniques. 

Power Supply Voltage Tolerances 
Power supply voltage tolerances must be equal to or better than ±5 percent for 10K EeL parts. 

lOOK EeL parts are designed to operate over the range of -4.2 to -5.7 volts, which includes the 10K 
voltage range and also includes the lOOK range of -4.5 volts ±7 percent. 

Power Supply Decoupllng 
Power supply decoupling is required at the point of board entry and at every ECL device. In 

order to block low frequency noise from entering the board, a tantalum electrolytic capacitor of 22 J.I.F or 
more is placed across the main power supply terminals. To block high frequency noise, Rf grade ceramic 

disk capacitors of 0.1 J.I.F are placed across the main power pins of each device (Reference 1). It is 

recommended that a 0.1 J.I.F capacitor be placed at the end of each row of packages for additional 

decoupling. If the ground plane is not good, then a 0.1 J.I.F bypass capacitor should be used for every two 

packages. 

For good design, the power supply ground line noise should be limited to less than 50 mV peak to 

peak. Also VEE power supply voltage should be maintained with less than 10 mV difference among all 

logic cards to which the signals must interconnect (Reference 2). 

For dealing with very high frequency noise, boards are available which have internal power 
supply voltage planes separated from each other by a few mils thickness of mylar, to provide a distributed 

capacitor for the whole board. 

Circuit Boards and Layout 
Standard double-sided circuit boards with good ground distribution may be used. A low 

impedance ground is necessary because any noise which is present on the ground lines is coupled into the 

signal lines. Any voltage drop across the ground impedance will increase noise response of the EeL 

circuits (Reference 2). 

In the past, most of the EeL work has been done with multilayer, custom-designed etched pe 

boards. If proper care is used in designing, Multiwire boards or wirewrap boards can also be used. 
Several vendors offer wirewrap boards which are specifically designed for EeL work. 

One thing worth mentioning about the ground and voltage planes on these boards is that to 

ensure clean signals, at least 50 percent or more of the board area should be occupied by ground and 
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For high-speed systems, signal lines should be kept as short as possible to minimize ringing and 

overshoot. Ringing and overshoot are due to the intrinsic inductance and capacitance of the line itself and 

can be reduced by shortening the lines, which minimizes propagation delays and makes critical timing 

parameters easier to achieve. Also because ringing on logic level 1 is critical for ECL circuits, it subtracts 

from noise immunity. 

Fanout Limitations for ECl Outputs 
An important consideration in laying out a circuit board is device fanout. Fanout is the number of 

inputs which can be driven by a single output. This is greater in the ECL world than in the TIL world. For 

gold-doped TIL, a fanout of 10 is assumed. In case of ECL, if one looks at the ratio of external output 
currents to input currents in ECL specifications, the fanout is about 100, so there are no fanout limitations. 

Although there are other disadvantages, each additional input which is connected to a given output adds 

more capacitance. This in tum will cause switching time delays as well as decrease in the output 

transmission line impedance, which causes reflections. In case of MBMI0480-15, this delay is about 

30 ps/lpF. 

Also, input capacitance of an ECL RAM varies depending on the package type and the pin 

location. For the MBMI0480, typical input capacitance is as follows: 

PACKAGE CENTER PACKAGE CORNER 

DIP 3.5pF 4.8pF 
FPT 3.0pF 3.8pF 

For other ECL RAMs, these values can be requested from Fujitsu. In addition to fanout limitations 

for the ECL outputs, another factor that should be considered while working with ECL devices is the 

voltage swings and the slew rate. 

Edge Rates for the ECl Families 
In ECL circuits, the output logic swing is typically 900 m V. Rise and fall times are defined as the 

transition time between 20 percent and 80 percent reference points as shown in Figure 9. The difference of 

the voltage level between the 20 percent point and the 80 percent point is about 540 m V (900 m V x 60 

percent). The voltage slew rate is O.54/tr or O.54/tf (V Ins). 

Figure 9. Rise Time 

In most system designs, ECL, TIL, and CMOS devices are intermixed; thus, the designer should 

understand the "whats", "whys", and "hows" of interfacing these technologies. 
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Intermixing of 10K and 100K ECl Families 
ECL is used to obtain the required circuit speed and provide the circuit features necessary to 

optimize high-speed system design. All ECL of the same family interface directly with each other. As 

mentioned previously, the power supply range of lOOK ECL includes the range of 10K parts, so no basic 

physical problems are encountered when interfacing these two families. The real problem is when a lOOK 

output is connected to a 10K input. At high temperatures, the VOH min of lOOK approaches the VIH max 

of 10K. This results in a decrease in noise margin. However, this type of connection is allowed if the 

operating ambient temperature of all the ECL devices is under control. Another important fact is that 

when lOOK is operated at -5.2 V, VOH is shifted to a low level by about 30 m V. The devices can still 

function as indicated by the data sheet specification, although max/min limits of each parameter cannot 

be guaranteed. 

InterfaCing ECl RAMs with TTL 
Circuits of the 10K ECL family normally operate with ground on V cc and a -5.2 V DC power 

supply on VEE. The negative supply operation has a noise immunity advantage and is recommended for 

large systems. Circuits of the lOOK ECL family normally operate on V cc and -4.5 V DC power applied to 

VEE· 

With the -5.2 V power supply for 10K ECL, the high logic level is about -D.96 V and the low logic 

level is about -1.65 V. This provides a small voltage swing of 690 mY. So for this reason, the 10K ECL and 

lOOK ECL are not directly compatible with common slower-speed logic types such as TTL and MOS. 

Translators should be used when interfacing ECL with these devices. 

The most common interface requirement for ECL is with TTL logic levels. This occurs when ECL 

system must interface with an existing TTL system or when both ECL and TTL are used in the same 

system design. The interface requirements between ECL and TTL depends on how the circuits are being 

used. 

The normal ECL/TTL interface occurs when ECL is powered with a -5.2 V power supply (10K 

devices) or -4.5V power supply (lOOK devices) and TTL is powered with a +5 V power supply. The use of 

common ground and separate power supplies will isolate the TTL-generated noise from ECL supply 

lines. 'Iranslators are used at the outputs of the ECL devices to convert ECL level to TTL level. 

Similarly, for interfacing TTL to ECL devices, TTL-to-ECL translators are used. These devices 

usually have a propagation delay in the order of 1.6 ns. The devices from Fujitsu are shown in Table 2. 

Table 2. TTL to Eel Translators 

NO.OFCKT 
PART # INPUT OUTPUT tJ'D (TYP) PER PACKAGE PACKAGE 

MB766 ECLlOKH TTL 5ns at 75 pF 8 DIP-20 

MB767 TTL ECLIOKH '1.6 ns 8 DIP-20 

Usually the ECL-to-TTL translators have a propagation delay which is dependent on fanout 

loading. Thus, if more devices are being driven, tpD of these translators increases. For ECL gate arrays on 

which on-chip translators are used, intermixing of ECL with TTL can be easily accomplished. 
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Interfacing with TTL on a Common Power Supply 
In many system designs, where only a small number of ECL devices are used, it is desirable to 

operate both ECL and TIL on a +5 V DC power supply. ECL works well in this mode (pseudo-ECL) if 

care is taken to isolate the TIL-generated noise from the ECL +5 V supply line. Translators for interfacing 

TIL and ECL in this mode are built out of discrete components because integrated circuit translators do 

not operate on +5 V. Typical discrete translators (ECL/TIL and TIL/ECL) are shown in Figure 10(a) and 

(b) (Reference 2). The ECL/TIL translator uses one PNP transistor for translation and the typical 

translation delay time is less than 10 ns when one high-speed TIL load is driven. The TIL/ECL translator 

consists of three resistors in series to attenuate TIL outputs to ECL requirements. The translation is very 

fast, normally under 1 ns, depending on wiring delays and stray capacitance. 

+5VDC 

Outputs 

Inputs 
Outputs 

Inputs 

10 (a) ECUTTL 10 (b) TTUECL 

Figure 10. Discrete Translators 

Interfacing ECl to CMOS 
The ECL/MOS interface varies with the MOS power supply voltage. For P-channel MOS circuits 

operating between ground and a -VE voltage, a discretely built translator is used. Modern N-channel 

circuits are commonly TIL compatible, so CMOS at +5V operates with TIL logic levels. For such cases, 

TIL/ECL translators are used. 

ECL devices offer an efficient solution to a high-performance system design compared to TIL and 

CMOS, with only one extra requirement: system cooling. The reason for this is that ECL devices consume 

more power than TIL devices. Thus, it is important for ECL system design to consider the thermal 

characteristics of the ECL devices and the different cooling techniques normally used. 

Thermal Considerations for ECl Circuits 
The electrical power dissipated in any integrated circuit forms a heat source in the package. This 

heat source increases the temperature of the circuit die relative to some reference point (normally 25 

degrees Centigrade ambient) in an amount which depends upon the net thermal resistance between the 

heat source and the reference point. Thermal resistance, theta, is the difference between the temperature of 

the junction and the temperature of the reference point, per unit power dissipation. Thermal resistance is 

the primary figure of merit for power handling capability of any integrated circuit package. Thermal 
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resistance from "junction to case", theta JC, and/or the thermal resistance from "junction to ambient", 

theta JA, are the thermal parameters most often specified for integrated circuit packages. The junction 
temperature 'Fj for a given junction-to-ambient thermal resistance theta lA, power dissipation Pv, and 

ambient temperature TA, is given by : 

(i) 'Fj = Pv 9JA + TA 

If a heat sink is used and it has the thermal resistance GsA (sink to ambient), the thermal 

resistance from junction to case, SIG is given by : 

(ii) 

where Its = thermal resistance from integrated circuit (case) to heat sink. 

The values of 9Jc, and 9JA for Fujitsu'S ECL RAMs and different ECL gate arrays are available 
upon request. 

Thermal resistance is not usually specified for digital ICs, though maximum power dissipation is 

generally defined. The maximum ambient temperature rating is the usual point of interest for users of 
digital integrated circuits. Regardless of the ambient temperature, the system designer using ECL should 

be aware of the device junction temperature. The lower the junction temperature of the device, the higher 

the reliability and consequently the life of the device. For every 10 degree rise in junction temperature, the 
MTBF (Mean Time Between Failure) decreases by a factor of 2. 

Cooling Techniques 
ECL products dissipate a lot of heat. The power dissipated in an integrated circuit is the heat 

source for thermal purposes. This power dissipation is somewhere in the vicinity of 1 W. This means that 
to have their systems stay within the operating range of 0 to 75 degrees Centigrade, designers have to pay 

special attention to heat dissipation. 

The majority of ECL users provide some form of air flow cooling in medium and large size 
systems. Fujitsu specifies a constant air flow of more than 500 linear feet per minute across the package. 

As air passes over devices on a printed circuit board, it absorbs heat from each package. Thus, the ambient 

temperature of the air will increase as it flows from the inlet to the outlet. The heat gradient from the first 
package to the last package is a function of the package density, air flow rate, and the individual package 

dissipation. 

The major means of heat transfer from the top of the die to the outside surface of the package is 
by conduction through the solids. Heat transfer through the bonding wire from die to lead frame is 

negligible. Once heat is transmitted to the package, transfer to ambient air depends upon the package 
mounting techniques and its environment. If the integrated circuit package is installed in, or attached to a 

heat sink, the heat transfer is mainly due by conduction to the heat sink, and then by convection and 

radiation from the heat sink to the ambient air. Figure 11 shows the different types of heat sinks recom

mended by FUjitsu. The material used is usually aluminum. The number of fins is dependent upon the 

theta JA of the device. If the theta JA is large then more fins are required. 
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Figure 11. Recommended Heat Sinks 

Besides air cooling together with heat sinks, some designers use emergent cooling techniques 

when the system generates a lot of heat. 

Liquid Coolants 
As mentioned earlier, cooling is used to prevent excessive temperatures in ECL circuits, since 

higher power together with reduced size often results in detrimentally high heat dissipation density. 

A common technique for cooling high performance and high voltage electronic equipment uses a 
dielectric liquid. This method is used in many applications where forced air cooling is not adequate. 
The liqUid cooling techniques commonly used are divided into four categories. 

1. Ebullient <boiling) cooling 

2. Free (natural) convection 

3. Forced convection laminar flow 

4. Forced convection turbulent flow 

In the first two techniques, the sealed package with electronic components is immersed in fluid. 

In the second two techniques, the coolant is circulated through or around the outside of the package. 

The main considerations in selecting a coolant for electronic system are: 

1. Properties relating to heat transfer (density, thennal conductivity, specific heat, viscosity, etc.) 

2. Properties relating to handling (boiling point, freeze point, toxicity, etc.) 

3. Properties relating to electrical characteristics (dielectric strength, dielectric constant, etc.) 

4. Properties relating to reliability (compatibility with components, thennal stability) 

5. Cost 
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The classes of liquids considered suitable as dielectric coolants are petroleum oil, diester synthetic 

oil, polyglycols, phosphate esters, chlorinated hydrocarbon, fluorocarbons (Fluorinert® liquids) and 

chlorofluorocarbons, silicones, and silicate esters. Most ECL designers using liquid cooling techniques use 

Fluorinert (Reference 3). The Fluorinert liquids provide effective heat transfer in free or forced convection. 

Cooling by boiling using Fluorinert liquids is even more effective. Because of their ability to remove heat 

so rapidly, especially in boiling, the Fluorinert liquids keep component temperatures lower and thus 

reduce failure rates and increase reliability. This also means that the components can be packaged closer 

together to maximize power densities and minimize equipment size. 

Fujitsu's ECl RAM Famiiy 
Fujitsu offers an extensive line of different organizations and speeds of ECL SRAMs, in 10K, lOOK, 

and 101K. The deepest configuration now available is the 64K x 1 at 15 ns and the fastest ECL RAM 

available is 5 ns at 4K and lK depth. In addition to this, Fujitsu also offers 16-bit wide ECL RAMs which 

are 256 and 1024 words deep. In addition to the Buffer Address Array, the Color Display Palette and 

Self-TImed RAMs are offered as Application Specific memories. 

ECl Gate Arrays 
Fujitsu offers a wide variety of ECL gate arrays. The largest gate array available at present is over 

30,000 gates (ET30000VH). This array features typical propagation delay times per gate of only 80 

picoseconds unloaded and 300 picoseconds loaded (3 mm wire loaded). 

Conclusion 
This Application Note has covered many of the questions which may occur to a system designer 

planning to work with ECL system design instead of the usual TTL environment. Efficient implementa

tion of ECL technology brings a new dimension of problem-solving ability to an already advanced field. 

Furthermore, a common benefit encountered by both the experienced and inexperienced designer will be 

a major gain in system speed over standard TTL designs. 

® Multiwire is a registered trademark of Kollmorgen Company 

® Fluorinert is a registered trademark of 3M Company 
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