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Fujitsu's Bipolar Memory Products 

Introduction 

Eel RAMs 

BiCMOS RAMs 

Programmable ROMs 

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

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

FMI currently offers fast ECl 110 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 nSf 5 nSf and 7 ns 
for other 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 110 
RAMs have both the x1 and x4 organizations and have a 
T aa of 15 ns maximum. 

Fujitsu's complete line of low-power EPROMs are 
compatible with the industry standards. The EPROM 
product line offers BiCMOS technology and high-density. 
high-reliablility parts. 
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--------------Section 1 

Eel RAMs 

0 Maximum 
Access Package 

Page Device Tlme(ns) Capacity Options 

1-31 MBM10422A-5 5 1024 bits 24-pln Ceramic DIP 
MBM10422A-7 7 (256w x 4b) 24-pln Ceramic FPT 

24-pad Ceramic LCC 

1-39 MBM 1 00422A-5 5 1024 bits 24-pln Ceramic DIP 
MBM100422A-7 7 (256w x 4b) 24-pin Ceramic FPT 

24-pad Ceramic LCC 

1-47 MBM10470A-7 7 4096 bits 18-pin Ceramic DIP 
(4096w x 1b) 18-pln Ceramic FPT 

18-pad Ceramic LCC 

1-57 MBM10470A-10 10 4096 bits 18-pln Ceramic DIP 
MBM10470A-15 15 (4096w x 1b) 18-pin Ceramic FPT 
MBM 104 70A-20 20 18-pad Ceramic LCC 

1-67 MBM100470A-7 7 4096 bits 18-pln Ceramic DIP 
(4096w x 1b) 18-pln Ceramic FPT 

18-pad Ceramic LCC 

1-77 MBM1 00470A-1 0 10 4096 bits 18-pln Ceramic DIP 
MBM100470A-15 15 (4096w x 1b) 18-pln Ceramic FPT 

18-pad Ceramic LCC 

1-87 MBM10A474-3 3 4096 bits 24-pln Ceramic DIP 
(1024w x 4b) 24-pln Ceramic FPT 

1-93 MBM100474A-3 3 4096 bits 24-pln Ceramic DIP 
(1024w x 4b) 24-pln Ceramic FPT 

1-101 MBM10474A-5 5 4096 bits 24-pln Ceramic DIP 
MBM10474A-7 7 (1024w x 4b) 24-pin Ceramic FPT 

24-pad Ceramic LCC 

1-111 MBM10474A-10 10 4096 bits 24-pln Ceramic DIP 
MBM10474A-15 15 (1024w x 4b) 24-pln Ceramic FPT 

24-pad Ceramic LCC 

1-121 MBM100474A-5 5 4096 bits 24-pln Ceramic DIP 
MBM100474A-7 7 (1024w x 4b) 24-pln Ceramic FPT 

24-pad Ceramic LCC 

1-131 MBM100474A-10 10 4096 bits 24-pln Ceramic DIP 
MBM100474A-15 15 (1024w x 4b) 24-pin Ceramic FPT 

24-pad Ceramic LCC 

1-141 MBM10480-15 15 16384 bits 20-pln Ceramic DIP 
MBM10480-25 25 (16384w x 1b) 20-pln Ceramic FPT 

20-pad Ceramic LCC 

1-153 MBM10480A-8 8 16384 bits 20-pln Ceramic DIP 
(16384w x 1b) 20-pln Ceramic FPT 

20-pad Ceramic LCC 

1-163 MBM10480A-10 10 16384 bits 20-pln Ceramic DIP 
(16384w x 1b) 20-pln Ceramic FP 

20-pad Ceramic LCC 

1-1 



Eel RAMs 
(Continued) .. Maximum 

Access Package 
Page Device Time(ns) Capacity Options 

1-173 MBM100480-15 15 16384 bits 20-pln Ceramic DIP 
MBM100480-25 25 (16384w x 1b) 20-pln Ceramic FPT 

20-pad Ceramic LCC 

1-185 MBM100480A-8 8 16384 bits 20-pln Ceramic DIP 
(16384w x 1b) 20-pln Ceramic FPT 

20-pad Ceramic LCC 

1-195 MBM100480A-10 10 16384 bits 20-pln Ceramic DIP 
(16384w x 1b) 20-pln Ceramic FPT 

20-pad Ceramic LCC 

1-205 MBM10484-15 15 16384 bits 28-pln Ceramic DIP 
(4096w x 4b) 28-pln Ceramic FPT 

1-213 MBM10A484-5 5 16384 bits 28-pln Ceramic DIP 
(4096w x 4b) 28-pln Ceramic FPT 

1-219 MBM10484A-8 8 16384 bits 28-pln Ceramic DIP 
(4096w x 4b) 28-pln Ceramic FPT 

28-pad Ceramic LCC 

1-229 MBM10484A-10 10 16384 bits 28-pln Ceramic DIP 
(4096w x 4b) 28-pln Ceramic FPT 

28-pad Ceramic LCC 

1-241 MBM100484-15 15 16384 bits 28-pln Ceramic DIP 
(4096w x 4b) 28-pin Ceramic FPT 

1-249 MBM100484A-8 8 16384 bits 28-pln Ceramic DIP 
(4096w x 4b) 28-pln Ceramic FPT 

28-pad Ceramic LCC 

1-259 MBM100484A-10 10 16384 bits 28-pln Ceramic DIP 
(4096w x 4b) 28-pln Ceramic FPT 

28-pad Ceramic LCC 

1-271 MBM100A484-5 5 16384 bits 28-pln Ceramic FPT 
(4096w x 4b) 28-pln Ceramic DIP 

1-277 MBM10490-15 15 65536 bits 22-pln Ceramic DIP 
MBM10490-25 25 (65536w x 1b) 22-pln Ceramic FPT 

1-285 MBM100490-15 15 65536 bits 22-pln Ceramic DIP 
MBM100490-25 25 (65536w x 1b) 22-pln Ceramic FPT 

1-293 MBM10494-7 7 65536 bits 28-pln Ceramic DIP 
(16384w x 4b) 28-pln Ceramic FPT 

1-299 MBM93419 45 576 bits 28-pin Ceramic DIP 
(64w x 9b) 
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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 turn 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-of-the-art integrated circuits. 

10K Versus 100K-What is the Difference 

ECl logic and memories come in the following two basic family groups: 10K and 100K. These can 
usually be differentiated by the use of the numbers 10 or 100 in the part number (e.g., MBM10480 
and MBM100480). In most cases, the 10K part and the 100K part are the same die with the 100K 
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 turn it fully on. At this pOint, the collector and 
emitter of the transistor are at the supply voltage level or Vcc. In a non-saturated transistor, the 
collector is at Vcc, 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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Introduction to Emitter-Coupled Logic (Continued) 

In ECL 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 ECl parts, voltage is specified over temperature. The specified temperatures are 
usually given as 0 degrees C, 25 degrees C, and 75 degrees C.100K ECl parts temperature is not 
specified over voltage because ECL integrated circuits have built-in voltage/temperature 
compensation. 

The major difference between the 1 OK and the 100K products is that the 100K parts have 
temperature compensation components on board the integrated circuit as well as voltage 
regulation. This makes the 100K ECL 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 ECl. 

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 ECL 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. 



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 (ICs) make up for the complex circuitry that these machines contain. 
The complexity of mainframe computers 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 IC. 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 
computer'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 modern high-density IC technology, alpha particles can create 
real problems. 

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 celfs 
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. 
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PNP Load Cell Design (Continued) 

An alpha particle penetrating a standard Eel 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 Eel memories to handle payrolls. One soft error could change someone's paycheck by a 
factor of tenl To avoid this, most computers using Eel 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 Eel 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 Eel memory manufacturer. 

Solving the Alpha Particle Error Problem 

The problem of alpha particle soft error increases with each newer and larger Eel memory. Eel 
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 best method for controlling alpha particle 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 reduce overall cell size with an accompanying increase in the cell's transistor 
stability. 

An Eel 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 
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 load 

IB C 

AV 

Figure 1-1. Parallel Diode Cell 

This design has the advantage of being fast because the two multivibrator transistors are biased so 
that when they are turned on, neither are 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 

(I:l.V = iC x Rl) 

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 
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PNP Load Cell Design (Continued) 

(0 = C x tl.V) 

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. 

Circuit Load 

I B C 

AV 

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. 

Since the voltage drop across the PNP transistor is greater than across the Schottky diode, the /\ V 
for the new design is twice the /\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 "0" is the product of the base-emitter capacitance and thetl. V 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 cell design uses saturated, active components to achieve the high noise immunity 
that ordinarily would cause a loss of speed. However, in the case of the Fujitsu Eel family, the 
performance of the Eel 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 Eel memory designs. The original lOP 
design has 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). 

Figure 1-3. Original lOP Design 

o 
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PNP Load Cell Design (Continued) 

The new PNP pull-up cell design features a U-shaped isolation channel instead of a V-shaped one. 
The lOP II design is shown in Figure 1-4. When a U-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. 

P-

SiO 
P+ 

Figure 1-4. lOP II 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. 

Summary 

In summary, an Eel memory design that nearly eliminates alpha particle-induced soft error i.s 
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. 



""""""'"""1111'""1'"""'''"'""'""""""'"'" FUJITSU 

11111111111111111111111111111111111111111111111111111111111111111 

July 1987 
Edition 1.0 

How to Design Efficient ECL Systems: 
A Collection of Do's and Don'ts for Designing with 

Fujitsu's ECL Devices. 

by Nusra Lodhi 

Fujitsu Microelectronics, Inc. 

Copyright © 1987 by Fujitsu Microelectronics, Inc. 
Publication Number OV0048-877Fl 

INTRODUCTION 

ECL (Emitter Coupled Logic) devices are considered by most computer designers to be 
the highest performance devices available. However, these devices are not used in many 
system designs where they could be the most appropriate choice. This restriction stems 
from the fact that most system designers, even experienced ones, are usually uncom
fortable with switching from designing with TIL compatible parts to ECL parts. The 
purpose of this document is to acquaint both experienced and inexperienced designers 
with the ECL technology and recommended steps for implementing an EeL design. 
This document covers different aspects of EeL system design. In order to understand 
the basic rules for designing with EeL, 'it is worthwhile to have a brief discussion of 
what EeL is and how the basic gates are designed. 
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ECL (Emitter-Coupled-Logic) is one form of current mode logic. The basic current 
switch for Fujitsu's ECL RAM is shown in Figure 1. 

r-----------------~- Vee A r-----------------~- VeeA 

I 
EMITTER 
FOLLOWER 

1 

0.....--.-__ -' __ I DIFFERENTIAL 
______ AMP 

1 1 
1 

1 
1 

~-----1~ Vee 

_ _ .J CONSTANT CURRENT SOURCE 

---....... ------- VEE -----..... ----- VEE 

(a) (b) 

Figure 1. Basic Current Switch for ECL RAM 

Output 

At the base of this switch there is a constant current source or resistor. (The 
current source is programmable for ECL gate arrays). The collectors are also 
connected to resistors. 

The inputs can be driven in two different ways. In the first technique, a differential 
input is used on both the bases of the transistors forming a current switch. 
Whereas in the second method, an input voltage is applied to one transistor base 
while a fixed reference voltage is applied to the other transistor base. The latter 
technique is very common because it has twice the input voltage swing compared to 
the previous case. Emitter-follower outputs are connected to the collectors to 
provide high driving capability. With an insight into the basic ECL gate, let us now 
discuss the nature of the inputs and outputs in a standard ECL RAM. 
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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. Hence, 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 preceding input pins, the output pins do not have pulldown resistors. 
Hence, wired-OR connections are possible and ECL gate arrays support this 
feature. However, propagation delays will increase because of greater capacitive 
loading. Propagation delays increase about 30psec for each output load increase of 
lpF. As the output capacitance for the current ECL RAMs is 6pF max, the 
propagation delay caused by one wired-OR connection is about 180psec. Compared 
to address access time, the delay is negligible. Fujitsu guarantees the AC 
characteristics for an output load of 30pF; thus, five 5 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 wire-ORed 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-ORed 
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, differences between lOOK and 10K families must be pinpointed. 

Difference Between 10K and lOOK 

Basic differences between these two families are circuit stability and performance 
with variations in supply voltage and ambient temperature. lOOK ECL parts are 
both temperature-compensated and voltage compensated; 10K parts are only voltage 
compensated. 

o 
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ECL is a current mode logic, that is, it relies on voltage changes to generate 
changes in current. ECL has only a 1 V logic swing with appropriately small noise 
margins. Before further discussions, an explanation of noise margins is in order. 

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 degree Care: 

Logic 1 NM = VOH min - VIH min 
= -.960-(-1.105) 
= 145mV 

Logic 0 NM = VIL max - VOL max 
= -1.475-(-1.650) 
= 175mV 

For lOOK it is as follows: 

Logic 1 NM = 1.025-(-1.165)=140mV 
Logic 0 NM = 1.475-(-1.620)=145mV 

For system design, worst case conditions are always considered. If so, the 145mV 
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 logic level thresholds of 
ECL parts drift with temperature. Hence, unless the EeL 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 
shows it is really worthwhile to use the lOOK family with built-in temperature 
compensation. 
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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 constant current source and the supply voltage VEE; uncompensated 
ECL 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, they should not be tied 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 and a low level. The value of the output 
termination depends upon various factors which will be disc~ssed later in the 
section on terminating techniques. 

NAND Gate 

HIGH 

LOW 

VTT = -2.0V output termination load 

Figure 2. Presetting the Inputs to a High or Low Level 

Switching Multiple Inputs and Outputs 

The base current flowing through the ECL inputs is very small. Hence, when 
multiple inputs are switched simultaneously it does not cause any specific problem. 
However, in case of switching multiple outputs certain precautions should be taken. 

o 
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This is because output current changes drastically when switching from high to low 
or from low to high (for SO ohms termination resistor and termination 
voltage = -2.0 V, lOR = 22mA and IOL = SmA). Thus, when multiple outputs (4-bit 
wide and 8-bit wide devices) are switched simultaneously, current spikes may occur 
at the Veeo terminal. This in turn induces voltage spikes on Vee (ground) and 
decreases input and output noise immunity. 

Before going into precautions for spikes on the ground lines, a look at the power 
supply lines on Fujitsu's EeL devices will be beneficial. All EeL devices have a 
VEE supply line (a negative power supply, -4.SV for lOOK and -S.2V for 10K 
devices) and a Vee ground line. In some EeL RAMs, i.e '422, '474, '484 etc., 
there are two Vee pins. As shown in Figure 3, Veeo supplies the output drivers 
while Vee supplies the remaining circuits. 

Vee VeeO 
) 

I Main I 
Circuitry I Output 

Figure 3. Vee and Veeo 

Due to the separation of Vee and Veeo, 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 Vee and Veeo lines, Fujitsu 
recommends that the Vee and Veeo pins be connected to the nearest place outside 
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the package. A thick cable for Vee on the printed circuit board is also 
recommended to reduce the Vee impedance as much as possible. 

Preceding discussions were focused on ECL gates and the 1 OKll OOK families of 
parts. The remainder of this Applications 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 fall times become shorter and 
shorter. For TTL, the voltage swings are typically 2 to 3 volts, while ECL voltage 
swings are 750 to 1000 millivolt. These TTL swings are harder to deal with than 
the ECL swings when rise and fall times are only a few nanoseconds. Crosstalk 
current I which flows between signal paths through a coupling capacitor C is 
proportional to dV. 

I = CdV/dt 

I = cross talk current 
C = coupling capacitor 
dt = given rise/fall time 
dV = logic swing 

Eel 
-1.7V 

TTL 
o 

3V 

-O.9V 

Figure 4. Voltage Swings for ECL and TTL Signals 

For a given set of rise and fall times, the crosstalk for TTL is more than ECL 
because dV for TTL is greater. 

o 
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Another difficulty is that at very high-speeds it becomes hard for circuit designers 
to develop satisfactory output buffers to drive realistic signal line impedances with 
full TIL voltage swings (Reference 1). 

TERMINATING TECHNIQUES FOR THE ECL 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 over
shoot 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 reflections and line distortion. These reflections cause ringing on 
the signal line, which, if severe, will effect system noise immunity. The reflections 
appear as undershoot and overshoot as shown in Figure 5. 

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 then the rise time 
of the signal on the line. 

In EeL systems, every output must be terminated in the characteristic impedance of 
the sign~l interconnection which is being driven. However, these terminations 
depend on the physical parameters of the circuit boards. Realistic values are 50 to 
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75 ohms for multilayer etched boards, 100 ohms for multiwire boards(R), and 100 
to 120 ohms for wirewrap boards (Reference 1). Standard, prepackaged termination 
resistors are available with values of 50 ohms, 68 ohms, 75 ohms, and 100 ohms. 

Basically, there are two methods of termination viz: parallel termination and series 
termination. Respectively, these two methods are required for impedance matching 
and damping. 

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 -2.0V 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. 

_0--<)'0 )~l~D 
f Rp 

o 
VTT = -2.0V 

Figure 6. Parallel Termination Using Separate Termination Voltage 
Plane VIT. 

However, equivalent Zo may decrease when the loads are distributed over the 
transmission line. Hence, 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 Zoo (The values of Zo can be calculated for various transmission lines as 
shown in Ch 3 of Reference 2). For large systems where total power is a 
consideration, the lines are normally terminated with a -2.0V DC supply. When 
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power consumption is a major concern, this is the most efficient manner of 
terminating EeL circuits. The drawback, of course, is the requirement of an 
additional power supply voltage. 

In the second method, a pair of resistors is connected in series between ground 
(Vee) and VEE, providing a Thevinens equivalent resistance and voltage. In this 
case Vrr = VEE = -S.2V (10K) as shown in Figure 7. 

Zo (0) Rp1 (0) Rp2 (0) 
Vee 50 81 130 

70 113 182 
75 121 195 
80 130 208 
90 146 234 

100 162 260 
120 194 312 

VTT = -S.2V (10K) 150 243 390 

Figure 7. Parallel Tennination Using Thevinens Equivalent 

Rp 1 and Rp2 are selected so that they satisfy the following equation: 

Hence 

for 

1/Zo = l/Rp 1 + 1/Rp2 

Rp1 = 1.625 Zo 
Rp2 = 2.6 Zo 

VTT = -5.2V (10K) 
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 Tennination 

Overshoot and ringing on longer lines may be controlled by using series damping or 
series terminating techniques. Series damping is accomplished by inserting a small 
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resistor Rs in series with the output of the gate as shown in Figure 8. In this case, 
the value of Rp is such that it can drive 5 - 15mA of current. As for VIT, -2.0V 
is not compulsory, hence -S.2V(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.) 

VTT (-2.0V or -5.2V) 

Figure 8. Series Termination 

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 the board layout techniques. 

Power Supply Voltage Tolerances 

Power supply voltage tolerances must be equal to or better than ±5% 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%. 

Power Supply Decoupling 

Power supply decoupling is required at the point of board entry and at every EeL 
device. In order to block low frequency noise from entering the board, a tantalum 
electrolytic capacitor of 22 microfarads or more is placed across the main power 
supply terminals. On the other hand to block high frequency noise, Rf grade 
ceramic disk capacitors of 0.1 microfarads are placed across the main power pins 
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of each device (Reference 1). It is recommended that a 0.1 microfarad 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 microfarad bypass capacitor should be used for every 
two packages. 

For good design, the power supply ground line noise should be limited to less than 
50mV peak-to-peak. Also maintain VEE power supply voltage with less than 10mV 
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 distributed capacitor for the whole board. 

SOME THOUGHTS ON 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 are 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 PC boards. If proper care is used in designing, then Multiwire(R)* boards 
and Iwirewrap boards can also be used. Several vendors offer wirewrap boards 
which are specifically designed for EeL work. 

One thing is worth mentioning about the ground and voltage planes on these boards 
and that is, to ensure clean signals, at least 50% or more of the board area should 
be occupied by ground and voltage planes (Reference 1). These voltage planes 
present a low impedance return path to the EeL circuits and so act as electromag
netic shields for the signal lines. 

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. In so 
doing, propagation delays are minimized and critical timing parameters are easier 
to achieve. Also for EeL circuits, the ringing on the logic level 1 is critical as it 
subtracts from noise immunity. 

Fanout Limitations for ECL Outputs 

When laying out a circuit board an important consideration is device fanout. 
Fanout is the number of inputs which can be driven by a single output. This is 
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greater in the ECL world than in the TTL world. For gold-doped TTL, 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 MBM10480-15, this delay is about 30psecllpF. 

Note: Multiwire is a registered trademark of Multiwire Corp. 

Also, input capacitance of an ECL RAM varies depending on the package type and 
the pin location. For the MBM10480, typical input capacitance is as follows: 

PACKAGE CENTER PACKAGE CORNER 

DIP 3.5pF 4.8pF 
FPf 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 900mV. Rise and fall times are 
defined as the transition time between 20% and 80% reference points as shown in 
Figure 9. The difference of the voltage level between 20% point and 80% point is 
about 540mV (900mV x 60%). The voltage slew rate is 0.54/tr or 0.54/tf (V/ns). 

80% / 

~ 540mV 

20% / ~ 
----" I I 

-f trJ-

Figure 9. Rise Time 
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In most system designs, EeL, TIL, and CMOS devices are intermixed; thus, the 
designer should understand the "whats", "whys", and "hows", of interfacing these 
technologies. 

INTERFACING TECHNIQUES 

Intermixing of 10K and lOOK 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 EeL includes the range of 10K parts. Hence, 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, VOH min of lOOK 
approaches 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 -S.2V, VOH is shifted to a low level by about 30mV. The devices can still 
function as indicated by the data sheet specification, although maximin limits of 
each parameter cannot be guaranteed. 

Interfacing ECL RAMs with TTL 

Circuits of the 10K EeL family normally operate with ground on Vee and a 
negative supply S.2V 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 Vee and -4.SV DC power applied to VEE. 

With the -S .2V power supply for 10K ECL, the high logic level is about -0. 96V 
and the low logic level is about -1.6SV. This provides a small voltage swing of 
690mV. So for this reason, the 10K EeL and lOOK EeL are not directly compatible 
with common slower-speed logic types such as TTL and MOS. Translators should 
be used when interfacing EeL with these devices. 

The most common interface requirement for EeL is with TTL logic levels. This 
occurs when ECL system. must interface with an existing TTL system or when both 
EeL and TTL are used in the same system design. The interface requirements 
between ECL and TTL depends on how circuits are being used. 

The normal ECLITTL interface occurs when ECL is powered with a -S.2V power 
supply (10K devices) or -4.SV power supply (lOOK devices) and TTL is powered 
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with a +SV power supply. The use of common ground and separate power supplies 
will isolate the TIL generated noise from EeL supply lines. At the outputs of the 
EeL devices translators are used to convert EeL level to TIL level. 

On the other hand, for interfacing TIL to EeL devices, TIL to EeL translators are 
used. These devices usually have a propagation delay in the order of 1.6nsec. The 
devices from Fujitsu are shown in Table 1. 

Table 1. TIL to ECL Translators 

NO. OF CKT 
PART # INPUT OUTPUT tPD (1YP) PER PACKAGE PACKAGE 

MB766 ECL 10KH TIL Snsec at 8 DIP-20 
7SpF 

MB767 TTL ECL 10KH 1.6nsec 8 DIP-20 

Usually the ECL to TIL translators have a propagation delay which is dependent 
on fanout loading. Thus, if more devices are being driven, tPD of these translators 
increase. For ECL gate arrays, on-chip translators are used; hence, intermixing of 
ECL with TIL can be easily accomplished. 

Interfacing with TTL on a Common Power Supply 

In many system designs, where only a small number of EeL devices are used, it is 
desirable to operate both ECL and TIL on a +SV DC power supply. ECL works 
well in this mode (pseudo-ECL) if care is taken to isolate the TIL generated noise 
from the ECL +5V supply line. Translators for interfacing' TIL and ECL in this 
mode are built out of discrete components since integrated circuit translators do not 
operate on +5V. Typical discrete translators (ECLffTL and TILlECL) are shown 
in Figure 10(a) and (b) (Reference 2). The ECLffTL translator uses one PNP 
transistor for translation and the typical translation delay time is less than 10nsec 
when one high-speed TIL load is driven. The TILIECL translator consists of three 
resistors in series to attenuate TIL outputs to ECL requirements. The translation is 
very fast, normally under 1 nsec, depending on wiring delays and stray capacitance. 
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+5VDC 

Outputs 

10 (a) ECL/TTL 10 (b) TTL/ECL 

Figure 10. Discrete Translators 

Interfacing ECL to CMOS 

The ECUMOS interface varies with the MOS power supply voltage. For P-channel 
MOS circuits operating between ground and a -VB voltage, a discretely built 
translator is used. Modern N-channel circuits are commonly TfL compatible, so 
CMOS at +5V operates with TIL logic levels. For such cases, TTIJECL translators 
are used. 

ECL devices offer an efficient solution to a high-performance system design as 
compared to TTL and CMOS with only one extra requirement for system cooling. 
The reason for this is that ECL devices consume more power than TTL. 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 degree C 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 
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resistance is the primary figure of merit for power handling capability of any 
integrated circuit package. Thermal resistance from "junction to case", theta Je, 
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 Tj for a given junction to ambient thermal resistance theta JA, 
power dissipation Po, and ambient temperature T A, is given by : 

Tj = Po aJA + TA ----------------------------------------- (i) 

If a heat sink is used and it has the thermal resistance aSA (sink to ambient) and 
the thermal resistance from junction to case, aJC, is given by : 

Tj = Po (aJC +acs +aSA) + TA -------------------------------- (ii) 

where acs = thermal resistance from integrated circuit ( case) to heat sink. 

The values of aJC, aJA for Fujitsu's EeL RAMs and different EeL gate arrays are 
available upon request. 

Thermal resistance is not usually specified for digital les, 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 EeL 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 lO-degree rise in 
junction temperature, the MTBF (Mean Time Between Failure) decreases by a 
factor of 2. 

Cooling Techniques 

EeL 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 Watt. This means to stay within the operating range of 0 to 75 degree 
e, designers have to pay special attention to heat dissipation in their systems. 

The majority of EeL 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. 
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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 t 

transfer to ambient air depends upon the package mounting techniques and its 
environment. If the integrated circuit package is installed in t or attached to a heat 
sinkt the heat transfer is mainly due by conduction to a heat sinkt and then by 
convection and radiation from the heat sink to the ambient. Figure 11 shows the 
different type of heat sinks recommended by Fujitsu. The material used is 
Aluminum. The number of fins is dependent upon the theta JA of the device. If 
theta JA is large then more fins are required. 

(A) l::1 
(C) 

the number of fins: 
~to 15 

(B)~ 

the number of fins: 
4 to 10 

the number of pins: 
~ some hundreds 

Figure 11. Recommended Heat Sinks 

Besides air cooling together with heat sinks t some users. use emergent cooling 
techniques when the system generates a lot of heat. 

Liquid Coolants 

As mentioned earlier, cooling is used to prevent excessive temperatures, since 
higher power together with reduced size often results in detrimentally high heat 
dissipation density. 

A common technique used for cooling of high performance and high voltage 
electronic equipment use a dielectric liquid. This is used in many applications 
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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 

In both these techniques, the sealed package with electronic components is 
immersed in fluid. 

3. Forced convection-Laminar flow 

4. Forced convection turbulent flow 

In these techniques, the coolant is circulated through or around the outside of the 
package. 

The basic considerations in selecting a coolant for electronic system are : 

1. Properties relating to heat transfer (density, thermal 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, thermal 
stability) . 

5. Cost. 

The classes of liquids considered suitable as dielectric coolants are petroleum oil, 
diester synthetic oil, polyglycols, phosphate Esters, chlorinated hydrocarbon, 
Fluorocarbons (Flourinert (R) liquids) and Chloroflurocarbons, silicones and silicate 
esters. Most ECL users using liquid cooling techniques use Fluorinert (Reference 
3). The Fluorinert(R) liquids provide effective heat transfer in free or forced 
convection. Cooling by boiling, using Flourinert liquids is even more effective. 
Because of their ability to remove heat so rapidly, especially in boiling, the 
Flourinert liquids keep component temperatures lower and thus reduce failure rates 
and increase reliability. Thus the components can be packaged closer together to 
maximize power densities and minimize equipment size. 

FUJITSU'S EeL RAM FAMILY 
Fujitsu offers an extensive line of different organizations and speeds of ECL 
SRAMs, both in 10K and lOOK. The deepest configuration now available is the 
64K x 1 at 15nsec and the fastest ECL RAM available is 5nsec at 4K and lK 
depth. In addition to this, Fujitsu also offers a 16-bit wide ECL RAM 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. 

.. 
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Fujitsu offers a wide variety of EeL gate arrays. The largest gate array available at 
present is about 4500 gates (ET4500). The basic gate in this series features typical 
propagation delay times of only 220 picoseconds unloaded and 500 picoseconds 
loaded (3mm wire loaded). 

Finale 

This paper has covered most of the questions which may arise in the system 
designer's mind, when planning to work with EeL system design instead of the 
usual TTL environment. For system designers, the EeL technology with efficient 
implementation brings a new dimension of expertise and problem-solving ability to 
an already advanced field. However, one common benefit will be encountered by 
both the experienced and inexperienced designer and, that is, a major gain in 
system speed over standard TTL designs. 
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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. Th is 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 DOPOS (Doped Polysiliconl, as well as IOp·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 M BM 10422A is specified over a temperature range of from 
0° to 75°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 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 time: 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 

VEE Pin Potential to Ground Pin VEE 

Input Voltage VIN 

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 
RA TI 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. 

April 1986 
Edition 3.0 

CERAMIC PACKAGE 
01 P-24C-C05 

CERAMIC PACKAGE 
FPT-24C-C02 

LCC·24C-F02: See Page 9 

PIN ASSIGNMENT 

·Vccg,ounded 

Lce PAD CONFIGURATION: See Page 9 

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 10422A BLOCK DIAGRAM 
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As 

AOo- a: 
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2: 
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OC 
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U 
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WE 

DII DOl 

TRUTH TABLE 

INPUT 
OUTPUT 

BS WE DIN 

H X X L 

L L H L 

L L L L 

L H X DOUT 

FUNCTIONAL DESCRIPTION 
The Fujitsu .MBM 10422A 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 8-bit address 
designated Ao~A7' The active low Block Select (BS) input is 
provided for memory expansion. The read and write opera
tions are controlled by the state of the active low Write 

A6 

DI2 002 01 3 

MODE 

DISABLED 

WRITE "H" 

WRITE "L" 

READ 

A7 

003 DI4 004 

H = High Voltage Level 

L = Low Voltage Level 

x = Don't care 

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 Do U T 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 -5.46 -5.2 -4.94 V 

DC CHARACTERISTICS 

Unit 

V 

1111111111111111111111111111111111111111111111111111 

MBM 10422A-5 FUJITSU 
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Ambient Temperature for 
DIP, Case Temperature for 

Flat Package and LCC 

O°C to 75°C 

(Vee = 0 v, VEE = -S.2 V, Output Load = SO n to -2.0V, TA = oOe to 75°C for DIP, Airflow ~ 2.5 mis, Tc = oOe to 7Soe 

for flat package and Lee, unless otherwise noted.) 

Parameter Symbol Min Typ Max Unit TA 

-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 

V OHC -980 mV 25°C 
(V'N min or V'L max) 

-920 75°C 

-1645 O°C 
Output Low Voltage 

VOLC -1630 mV 2!fC 
(V'N = V'H min or V'L max) 

-1605 7!fC 

-1145 -840 OCC 
Input High Voltage 

V'H 25° C 
(Guaranteed Input Voltage High for All Inputs) 

-1105 -810 mV 

-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 ,N = V 1H max) I'H 220 pA O°C to 75°C 

Input Low Current (V 1N = V'L min) I'L -50 pA O°C to 75°C 

BS Input Low Current (V ,N = V ,L min) I,L 0.5 170 pA O°C 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 6 pF 

Output Pin Capacitance COUT 6 7 pF 

1-33 

o 



II 

1111111111111111111111111111111111111111111111111111 

FUJITSU MBM 10422A-S 
IIII""IIIIIIIIIIIII~IIIIIIIIIIIIIIIIIIIIIIIIIIIII MBM 10422A-7 

AC CHARACTERISTICS 
(Vee = 0 v, VEE = -S.2 V ± S%, Output load = SO n to -2.0 V and 30 pF to GND, TA = o°c to 7SOC for DIP, Airflow ~ 
2.S mis, T e = O°C to 7SoC for Flat Package and lCC, unless otherwise noted.) 

GND 

vee 

DOUT 

VEE RL 

VEE 

READ CYCLE 

Parameter 

Address Access Time 

Block Select Access Time 

Block Select Recovery Time 

BS 

DOUT 
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r 
-= 

Fig.2 - AC TEST CONDITIONS 

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. 

MBM 10422A-5 MBM 10422A-7 
Symbol . Unit 

Min Typ Max Min Typ Max 

tAA 5 5 7 ns 

tAB 3 2.5 4 ns 

tRB 3 2.5 4 ns 

READ CYCLE TIMING DIAGRAMS 

ADDRESSES ~_O_%--tA-A-===j---;----
DOUT _______ ~ 



WRITE CYCLE 

MBM 10422A-5 
Parameter Symbol 

Min Typ Max 

Write Pulse Width tww 3.5 

Write Disable Time tws 3.5 

Write Recovery Time tWR 3.5 

Address Set Up Time tSA 0.5 

Block Select Set Up Time tSB 0.5 

Data Set Up Time tso 0.5 

Address Hold Time tHA 1.0 

Block Select Hold Time tHB 1.0 

Data Hold Time tHo 1.0 

WRITE CYCLE TIMING DIAGRAM 

ADDRESSES 

WE 

RISE TIME and FALL TIME 

Parameter Symbol Min 

Output Rise Time tr 

Output Fall Time tf 
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MBM 10422A-7 
Unit 

Min Typ Max 

5 ns 

4 ns 

8 ns 

1 ns 

T ns 

1 ns 

1 ns 

1 ns 

1 ns 

Typ Max Unit 

1.5 ns 

1.5 ns 
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TYPICAL CHARACTERISTICS CURVES 
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PACKAGE DIMENSIONS 
CERAMIC DIP (: ·CZ) 
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24·LEAD CERAMIC (CERDIP) DUAL IN·L1NE PACKAGE 
(CASE No.: DIP·24C·C05) 

CERAMIC FPT (: ·.ZF) 

PIN #1 IDENT 

1.100(27.94)REF. 

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

.37019.40) .33318.46) 

.400(10.16) .36019.14) 

~ ~.LlL.U...J...L..l.L.~-----j1----r 

11.066127.08) .1 MIN 
1==== .37019.40) 

.050(1.27) 
TYP 

F===! .400Ir·
16

) 

.333It.46) 
.360TI4) 

~ - f--.075(1.91)MAX 
.016\0.40) 
.018\0.46) 

.25016.35) 
REF 

1.066127.08)MIN 

© 1986 FUJITSU LIMITED F24003S·3C 

.004\0.10) 

.008(0.20) 

I--- .100(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 IFRIT SEAL) LEAD LESS CHIP CARRIER 
ICASE No.: LCC-24C-F021 

~~ ~L,,~ 
~=:r;:::::.II"T"'~1 

R.012!O.301TVP 
(4 PLCS) 

395(10.03) r 0 
.410(10.41) 105(267)MAX 

·ShapeofPinllndex: Subject to change without notice 

310(7.87)TYP 

Vee 004 
iiS,oo, I Vee! 854 
L~':":~ 1 ~~<lE3J~J 

~~: ~J L_J t~ ;33 
~:; ii TOP VIEW t~ ~:: 

~ ij t~:: 
r;oi1-1Ti'2T

'
3Ti4Tis' 

AsA1 I AO A,A2 

V" 

.08512.161 

Dimensions 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 buffer storage 
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 100422A offers extremely small cell and chip size, realized through 
the use of Fujitsu's patented DOPOS (Doped Polysilicon), as well as lOP-IT 

(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 M BM 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 Eel families 

• Address access time: 5 ns max. (MBM 100422A-5) 
7 ns max. (MBM 100422A-7) 

• Block select access time: 3 ns max. (MBM 100422A-5) 
4 ns max. (MBM 100422A-7) 

• Open emitter output for ease of memory expansion 

• low power dissipation of O.7mW/bit 

• DOPOS and lOP-II processing. 

• Pin compatible with the Fl00422. 

ABSOLUTE MAXIMUM RATINGS (See NOTE) 

Rating Symbol Value 

VEE 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 

TA for DIP 

Temperature Under Bias T c for Flat 
Package and 

-55 to +125 

lCC 

Storage Temperature TSTG -65 to +150 

Unit 

V 

V 

mA 

°c 

°c 

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RA TI 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. 

April 1987 
Edition 3.0 

CERAMIC PACKAGE 
DIP·24C-C05 

CERAMIC PACKAGE 
FPT-24C-C02 

LCC-24C-F02: See Page 8 

PIN ASSIGNMENT 

A'O:::::"::::' ~ 
A4 2 17 WE 

01
3 J TOP VIEW 16 01 2 

014 4. 15 aI, 

iiS3 s 14 8S2 

003 6 7 B 9101112
13 

002 

iiS,004 VCC VCC oo,as, 

*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 
imum rated voltages to this device. 

1-39 

o 



II 

1111111111111111111111111111111111111111111111111111 

IIi.i,ml;,lli === Igg2~~:~ 

Fig. 1 - MBM 100422A BLOCK DIAGRAM 

1-40 

TRUTH TABLE 

INPUT 

BS WE 
OUTPUT 

DIN 

H X X L 

L L H L 

L L L L 

L H X DOUT 

FUNCTIONAL DESCRIPTION 
The Fujitsu M BM 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 8-bit 
address designated Ao through A,. The active low Block 
Select (BS) input is provided for memory expansion. The 
read and write operations are controlled by the state of the 

MEMORY CELL ARRAY 

MODE 

DISABLED 

WRITE "W 

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 DOUTand 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 ease 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, T A = O°C to 85°C for DIP, Air flow ~ 2.5 mIs, Tc = O°C to 85°C for 
Flat Package and LCC, 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 V IL min) 

Output High Voltage 
V OHC -1035 mV 

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

Output Low Voltage' 
VOLC -1610 mV 

(V IN = V IH min or V IL 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 Low for All Inputs) 

Input High Current (V IN = V IH max) IIH 220 p.A 

Input Low Current (V IN = V IL min) IlL -50 p.A 

BS Input Low Current (V IN = V IL min) IlL 0.5 170 p.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 

1-41 
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AC CHARACTERISTICS 
(Vee = OV, VEE = -4.5V ± 5%, Output Load = 50n to -2.0Vand 30pF to GND, TA = O°C to 85°C for DIP, 
Air flow ~ 2.5 mIs, T e = OOC to 85°C for Flat Package and LCC, unless otherwise noted.) 

GND 

vee 

DOUT 

VEE RL r 
VEE -=-

READ CYCLE 

Fig.2 - AC TEST CONDITIONS 

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 100422A·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 4 ns 

Block Select Recovery Time tRB 0.5 3 4 ns 

READ CYCLE TIMING DIAGRAMS 

ADDRESSES =Jt .... 5
0_%--t

A

-

A

-==j---r---

DOUT _______ ~ 
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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 o 
Address Set Up Time tSA 0.5 1 ns 

Block Select Set Up Time tSB 0.5 1 ns 

Data Set Up Time 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 

WE 

RISE TIME and FALL TIME 

Value 
Parameter Symb"ol Unit 

Min Typ Max 

Output Rise Time tr 1.5 ns 

Output Fall Time tf 1.5 ns 

1·43 
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TYPICAL CHARACTERISTICS CURVES 

1-44 

~ -0.7 
CI 

~ 
0-0 .8 
> 
:J: 
CI 
I -0.9 
I-
::> 
1= is -1.0 

i 
o 
> -1.1 

~ 
E 

-200 

;: -150 

ffi 
a: 
a: 
::> -100 
o 

~ ~ -50 

~ 

Fig. 3 - OUTPUT HIGH VOLTAGE 
vs AMBIENT TEMPERATURE 

MBM 100422A-5 

I 
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T A, AMBIENT TEMPERATURE (OC) 

Fig. 6 - SUPPLY CURRENT 
vs SUPPLY 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. 10 - WRITE PULSE WIDTH 
vs SUPPLY VOLTAGE 
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Fig_ 5 - SUPPL Y CURRENT 
vs AMBIENT TEMPERATURE 

~ MBM 100422A-7 

'"-~ 
MBM 100422A .. 5 ..... r-. 

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

Fig. 8 - ADDRESS ACCESS TIME 
vs SUPPLY VOLTAGE 

(.....- '--f-MBM 10042?A"?- '-- '---
I 

MBM 100422A-5 
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VEE, SUPPLY VOLTAGE IV) 



PACKAGE DIMENSIONS 
CERAMIC DIP (: -CZ) 

.090(2.29) 

.110(2.79) 

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

1.180(29.97) 
1.220(30.99) 

~---+------~~~~=-~r-~ 

©1986 FUJITSU LIMITED D24020S-2C 

CERAMIC FPT (: -ZF) 

24-LEAD CERAMIC AXIAL FLAT PACKAGE 
(CASE No.: FPT-24C-C021 

.370(9.40) .333(8.46) 
.400(10.16) .360(9.14) 

PIN #1 IDENT 

"" ~u...u...I.J.....LI....U---.I __ -+--,-

==~ J'1.066(27.08) 

.050(1.27) 
TYP 

MIN 

!======:::J .370(9.40) 

!====:::J .400(r·
16

) 

.016(0.40) 

.333(k.46) 

.360l14) 

1111111111111111111111111111111111111111111111111111 

=== Igg:~::~ IIUl11m1mffi11i11 

Dimensions in 
inches (millimeters) 

.004(0.10) 

.008(0.20) ~ - f--.075(1.91)MAX 

.018(0.46) 
.250(6.35) 

r-- :100(2.54)MAX 

REF 

1.066(27.08)MIN 

© 1986 FUJITSU LIMITED F24003S-3C 

Dimensions in 
inches (milimeters) 
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MBM l00422A-5 
MBM lOO422A-7 

PACKAGE DIMENSIONS 
CERAMIC LCC (: ·TV) 

PAD CONFIGURATION 

1-46 

LCC·24C·F02 

.395110.03) 

.410-110.41) 

24-PAD CERAMIC (FRIT SEALI LEADLESS CHIP CARRIER 
(CASE No.: LCC-24CF02) 

·ShapeofPin 1 index: Subject to change without notice 

e1986 FUJITSU LIMITED C24007$·4C 

Dimen,ion.ininchet 
(millimeters) 
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ECl 4096-BIT 
BIPOLAR RANDOM 
ACCESS MEMORY 

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 Polysillcon), 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, Tc for Flat Package and LCC). It also features 18-pln Ceramic 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 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 sheet. 

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

MBM10470A-7 

August 1988 
Edition 1.0 

CERAMIC PACKAGE 
DIP-18C-COl 

CERAMIC PACKAGE 
FPT-18C-COl 

LCC-18C-FOl See Page 10 

PIN ASSIGNMENT 

DOUT 
Ao 
A1 
A2 
A3 
A4 
As 
As 

VEE 

DOUT 
Ao 
A1 
A2 
A3 
A4 
As 
As 

VEE 

1 
2 
3 
4 
5 
6 
7 
8 
9 

18 
17 
16 

TOP 15 
VIEW 14 

13 
12 
13 
10 

·Vcc grounded 

Vcc· 
DIN 
CS 
M 
A11 
AlO 
A9 
As 
A7 

Vcc· 
DIN 
CS 
WE 
A11 
AlO 
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-bit read/write 
random access memory organized as 4096 words by one bit. 
Memory cell selection Is achieved by means of a 12-blt address 
designated Ao through 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 low Write 

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, M 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 Vce) 

Parameter Symbol Min Typ Max Unit 

Supply Voltage VEE -5.46 -5.2 -4.94 V 

DC CHARACTERISTICS 

111111111111111111111111111111111111111111111111111111 

FUJITSU 

MBM1 0470A-7 111111111111111111111111111111111111111111111111111111 

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

ooe to 75°C 

(Vcc = OV. VEE = -S.2V. Output Load = son and 30pF to -2.0V. TA = oDe to 75De for DIP, Airflow 
~ 2.5m/s, Tc = oDe to 75De for Flat Package and Lee, unless otherwise noted.) 

Parameter Symbol Min Typ Max Unit TA/Tc 

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

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 ) IIH -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) ilL 0.5 170 jJ.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 CIN 4 pF 

Output Pin Capacitance COUT 6 pF 

1-49 
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AC CHARACTERISTICS 
(Vcc = OV, VEE = -S.2V ±S%, Output Load = son to -2.0V and 30pF to GND, T A = O°C to 7SoC for DIP, 
Airflow ~ 2.Sm/s, Tc = O°C to 7SoC for Flat Package and LCC, unless otherwise noted.) 

1-50 

Fig. 2 - AC TEST CONDITION 

GND 

Vee 

-0.9V ----1r----\8~o~_. 

-1.7V ---11 :~ 
'I II 

~114- ~114-
tr tf 

tr= tf = 1.5ns typ 

Output Load: RL = 50n 
CL = 30pF 
(Including jig and stray capacitance) 

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

Address Access Time 7 ns 

Chip Select Access Time 

Chip Select Recovery Time 3.5 ns 

READ CYCLE TIMING DIAGRAMS 

ADDRESSES =>K_50_% _______ _ 

IJoooI .1---- tAA --..J \-----1 ~tAe~ ~tRe~ 

DOUT ________ 5_0'* ...... L J. ~80% 
50% 50% 

_ I 20% 
DOUT ------, I I 

~I \.- ~II--
tr tf 
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Write Recovery Time tWR 8 ns 

Address Set Up Time tSA 

Chip Select Set Up Time tso 0 

ns o ns 

Data Set Up Time tso 0 ns 

Address Hold Time tHA ns 

Chip Select Hold Time tHO 0 ns 

Data Hold Time tHO 0 ns 

WRITE CYCLE TIMING DIAGRAMS 

\~ ________________ ~l 
Xl Xl 

ADDRESSES • . . . 
--------~---JI~--------------------.JI~~ ________ __ 

~ ~ ______________ ~ __ ~~. ____________ -J}\~~I~--I--------__ _ 
=..j tso r- 1 tHO \- I I 

:: \ t=tHA~: 
J..-tSA -I- tww -I- tHO~ -----t=--= tse .1

5
,% '\ I f~5-0o/c-o -----------

~ tws 1_ ~tWR~ 
DOUT 

MBM10470A-7 
Parameter Symbol 

Output Rise Time tr 

Output Fall Time 1.5 ns 
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TYPICAL PERFORMANCE CHARACTERISTICS 
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FIG. 3 - OUTPUT HIGH VOLTAGE 
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FIG. 6 - OUTPUT LOW VOLTAGE 
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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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PACKAGE DIMENSIONS 

18-LEAD CERAMIC (CERDIP) DUAL-IN-L1NE PACKAGE 
(CASE No.: DIP-1BC-C01) 

.loo±.010 
(2.54±O.25) .032±.012 

I---+----..,...-::-:,.,,-:--...,..,..---::-=----++----t (0.81 to.30} 
.800(20.32)REF 

.018~:gg~ 

(0.46~g:~~ 
©FUJITSU LlMITED1987 D18005S-4C 

1-54 

.200(5.08)MAX 

.134±.014 
(3.40±0.36) 

Dimensions in 
inches (millimetllrs) 



PACKAGE DIMENSIONS (continued) 

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

111111111111111111111111111111111111111111111111111111 

FUJITSU 
MBM1 0470A-7 111111111111111111111111111111111111111111111111111111 

(11 10+0 .33) 
.02S(0.64)MAX- r--- . -0.05 

l 
.038±.007 
(0.97±0.18) 

.278}020 
(7.06±0.S1) 

r-r~ 

.OSOt.005 f.--~ 1.·017t.001 
(1.27tO.13) (0.43tO.03) 

.400(10.16)AEF 

© FUJITSU LIMITED 1987 F18001S·2C 

.900(22.86)MIN 

r 
.278±.020 

(7.06:trS1 ) 

.00S±.001 
(0.127tO.02) 

t--.090(2.29)MAX 

Dimensions 10 inches 
and (millimeters) 
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PACKAGE DIMENSIONS (continued) 

PAD CONFIGURATION 

Al 
-, 
31 CS 

A2 
-'I 
41 WE 

A3 
-'I 
51 TOP VIEW All 

A4 
-'I 

Al0 61 

A5 
-'I 
~J Ag 

LCC-18C-F01 

VEE 

18-PAD CERAMIC (FRIT SEAL) LEADLESS CHIP CARRIER 

1-56 

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

/ n 
.3S0±.010 

i8.89±0.2S) 

.28S±.010 

/7.24±0.2S) 

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

©FUJITSU LIMITED 1987 C18009S·2C 

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

R.008(0.20)TYP 
(18 PLCS) 

.02S±.00S 

(0.64±0.13) 
.040(1.02)TYP 

.100(2.S4)MAX 

.100(2.54) 
TYP 

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

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. 

Operation for the MBM 10470A 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 18-pin 
Ceramic 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: 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 10470A-l0) 

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 

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 

TA for DIP -55 to +125 

Temperature Under Bias T c 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-10 
MBM 10470A-15 
MBM 10470A-20 

July 1984 
Edition 2.0 

CERAMIC PACKAGE 
DIP-18C-C01 

CERAMIC PACKAGE 
FPT-18C-C01 

LCC·18C·F01 : See Page 10 

PIN ASSIGNMENT 

Vcc' 
DIN 

CS 
WE 
All 

AIO 
A9 
A8 

'--_____ -J- A, 

'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. 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 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 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 Enable (WE) input. With WE and CS 

1-58 

MODE 

DISABLED 

WRITE "H" 

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 FUJITSU 
MBM 10470A.15 
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 TA/Tc 

-1000 -840 O°C 
Output High Voltage 

VOH -960 -810 mV 25°C 
(V IN = V IH max or V IL min) -900 -720 75°C 

-1870 -1665 0° C 
Output Low Voltage 

VOL -1850 -1650 mV 25°C 
(V IN = V IH max or V IL min) -1830 -1625 75°C 

-1020 O°C 
Output High Voltage 

V OHC -980 mV 25°C 
(V IN = V IH min or V IL max) -920 75°C 

-1645 O°C 
Output Low Voltage 

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 

-1870 -1490 O°C 
Input Low Voltage 

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 J.IA O°C to 75°C 

Input Low Current (V IN =V IL min) IlL -50 J.IA O°C to 75°C 

~ Input Low Current (V IN = V IL min) IlL 0.5 170 J.IA OoC 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 CIN 4 pF 

Output Pin Capacitance COUT 6 pF 

1-51 
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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 

,--_V"T"E_E _ .... R L 

READ CYCLE 

Parameter Symbol 

Address Access Time tAA 

Chip Select Access Time tAC 

Chip Select Recovery Time tRc 

DOUT 

1·60 

Fig. 2 - AC TEST CONDITIONS 

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. 

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

Min Typ Max Min Typ Max Min Typ Max 

10 15 20 

6 8 15 

6 8 15 

READ CYCLE TIMING DIAGRAMS 

ADDRESSES :=>(' ... O-%--tA-A-===j---r----

DOUT ____________ ~ 

Unit 

ns 

ns 

ns 



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 

CS 

ADDRESSES 

I' 

RISE TIME and FALL TIME 

Parameter Symbol 

Output Rise Time tr 

Output Fall Time tf 

MBM 10470A-10 MBM 10470A-15 

MBM l0470A.10 1111111111111111111111111111111111111111111111111111 

MBM l0470A.15 FUJITSU 
MBM l0470A.20 IIIIIIIII!I!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! 

MBM 10470A-20 
Unit 

Min Typ Max Min Typ Max Min Typ Max 

12 15 15 ns 

6 8 15 ns 

10 10 15 ns 

1 1 3 ns 

1 1 2 ns 

1 1 2 ns 

2 2 2 ns 

2 2 2 ns 

2 2 2 ns 

WRITE CYCLE TIMING DIAGRAM 

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

Min Typ Max Min Typ Max Min Typ Max 

1.5 1.5 1.5 ns 

1.5 1.5 1.5 ns 
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TYPICAL CHARACTERISTICS CURVES 
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Fig. 3 - OUTPUT HIGH VOLTAGE 
vs AMBIENT TEMPERATURE 
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Fig. 4 - OUTPUT LOW VOLTAGE 
vs AMBIENT TEMPERATURE 

-I" 

o 20 40 60 80 
T A. AMBIENT TEMPERATURE (OC) for DIP T A. AMBIENT TEMPERATURE (OC) for DIP 

Fig. 5 - OUTPUT HIGH VOLTAGE 
vs SUPPLY VOLTAGE 
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Fig. 6 - OUTPUT LOW VOLTAGE 
vs SUPPLY VOLTAGE 
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Fig. 7 - SUPPLY CURRENT 
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MBM l0470A.15 FUJITSU 
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Fig. 9 - ADDRESS ACCESS TIME 
vs AMBIENT TEMPERATURE 

-"," ------

o 20 40 60 80 

T A• AMBIENT TEMPERATURE (OC) for DIP 
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Fig. 11 - WRITE PULSE WIDTH 
vs AMBIENT TEMPERATURE 

-----
~~ 

-~ ----
o 20 40 60 80 

T A. AMBIENT TEMPERATURE (OC) for DIP 
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PACKAGE DIMENSIONS 

18·LEAD CERAMIC (CERDIP) DUAL IN·L1NE PACKAGE 

1-64 

R.025fQ.64) 
R"EF 

.090(2.29) 

.110(2.79) 

(CASE No. : DIP·18C·C01) 

.800(20.32)R EF 

.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 

MBM 10470A-10 1111111111111111111111111111111111111111111111111 

MBM 10470A-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) 

'r-rTT"""T.,..............,.,...-rr-TT"""TT"""TT"00 16) 

PIN #1 IDENT / 

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

.395(10.03) 

.405(10.29 

II .030(0.76) 
.045(1.15) 

. 250J35) 

.300(7.62) 

---.l 

.900(22.86)MIN 

I 
.250(6.35) 
.300(1.62) 

.004(0.10) 

.006(0.15) 
1--.090(2.29)MAX 

Dimensions in 
inches (millimeters) 
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PACKAGE DIMENSIONS 

lCC-18C-F01 

PAD ASSIGNMENT 

A, :~ ~'_6 es 
A2 ~~ ~'.:' WE 
A3 ~~ TOP VIEW ~'_4 A" 

A461 113 AlO 
-1 f--

A5 :~ ~1_2 Ag 

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

1·66 

'PIN NO.1 INDEX 

/ 

.275(6.99) 

.295(7.49) 

n 
.340(8.64) 
.360(9.15) 

R.012(0.30)TYP 
(4 PLCS) 

R.008(0.20)TYP 
(18PLCS) 

O .050(1.27) 
TYP 

.100(2.54)MAX I-----:----:-:::~ 

.195(4.95)TYP 

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

.100(2.54) 
TYP 

Dimensions in inches 
(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 smali 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, Tc for Flat Package and lCC). It also features 18-pin Ceramic DIP, 
Flat Package, or lCC. It Is fully compatible with Industry-standard 100K-serles ECl 
families. 

• 4096 words x 1 bit organization 

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

• Fuliy 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 

11 Low power dissipation :0.19 mW/blt (typ.) 

if 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 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 sheet. 

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

MBM100470A-7 

August 1988 
Edition 1.0 

CERAMIC PACKAGE 
DIP-1SC-C01 

CERAMIC PACKAGE 
FPT-1SC-C01 

lCC-18C-F01: See Page 10 

PIN ASSIGNMENT 

DOUT 
Ao 
A1 
A2 
A3 
A4 
As 
As 

VEE 

DOUT 
Ao 
A1 
A2 
A3 
A4 
As 
As 

VEE 

1 
2 
3 
4 
5 
6 
7 
8 
9 

18 
17 
16 

TOP 15 
VIEW 14 

13 
12 
11 
10 

·Vcc grounded 

Vcc· 
D,N 
CS 
~ 
A11 
A10 
Ag 
A8 
A7 

Vcc· 
D,N 
'CS 
WE 
An 
A 10 
Ag 
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 - MBM100470A 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 

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 (CSI 
Input is provided for memory expansion. The read and write 
operations are controlled by the state of the active low Write 

1·68 

Mode 

Disabled 

Write "W 

Write "L" 

Read 

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

DOUT 

Enable (WE'1 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. Oper 
emitter outputs are provided to allow for maximum flexibility II 
output wired-OR connection. 
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GUARANTEED OPERATING CONDITIONS 
(Referenced to V cd 

Ambient Temperature for 
Parameter Symbol Min Typ Max Unit 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 = OV, VEE = -4.SV, Output Load = son and 30pF to -2.0V, TA = ooe to 8Soe for DIP, Airflow 
~ 2.Sm/s, Tc = ooe to 8Soe for Flat Package and Lee, unless otherwise noted.) 

Parameter Symbol Min Typ Max Unit 

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

Output Low Voltage ('ljN = 'ljH min or VIL max) VOLC -1610 mV 

Input High Voltage (Guaranteed Input Voltage High for 'ljH -1165 -880 mV 
All inputs) 

Input Low Voltage (Guaranteed Input Voltage Low for 
'ljL -1810 -1475 mV All Inputs) 

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

input Low Current ('ljN = 'ljL min) IlL -50 J..lA 

CS Input Low Current (VIN = "iL min) IlL 0.5 170 J..lA 

Power Supply Current (All Inputs and Output Open) lEE -200 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 = -4.5V ±S%, Output Load = 50n to -2.0V and 30pF to GND, 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.) 

GND 

vee 

DOUT 

VEE RL 

Chip Select Recovery Time 

1·70 

Fig. 2 - AC TEST CONDITIONS 

-0.9V ----~80_~_. 

-1.7V ---{I r~ 
" II __ 11.- __ 11.-
tr tf 

tr = tf = 1.5ns typ 

Output Load: RL = 50n 
CL = 30pF 
(Including Jig and stray capacitance) 

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

3.5 ns 

READ CYCLE TIMING DIAGRAMS 

ADDRESSES ~ ... 50_% _______ _ 

.... I.t---- tAA -----+I 

DoUT ________ 5_0_% C 
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Write Recovery Time tWR 8 ns 

Address Set Up Time tSA ns 

0 Chip Select Set Up Time tso 0 ns 

Data Set Up Time tSD 0 ns 

Address Hold Time tHA ns 

Chip Select Hold Time tHO 0 ns 

Data Hold Time tHD 0 ns 

WRITE CYCLE TIMING DIAGRAMS 

\~ ________________ ~1 
ADDRESSES * * ________ ~---J ~ ____________________ -JI~~------__ --_ 

~ ~ 
--------------~--~ }\~--~I--_I-------------I tSD I- 1 tHD 1- I I 
-----~:---~I ~--\ t=--tH~A~~~.i---------
_____ 1 __ J-- tSA -I- tww -I' tHO I r-------------

i tso -1 50%\ I /50% 

~ tws 1- f=tWR~ 

DIN 

DOUT 

MBM100470A-7 
Parameter Symbol Unit 

Output Rise Time 1.5 ns 

Output Fall Time 1.5 ns 
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TYPICAL PERFORMANCE CHARACTERISTICS 

1-72 

FIG. 3 - OUTPUT HIGH VOLTAGE 
VS AMBIENT TEMPERATURE 

~ -0.7 t--1---+--+--4--1--1 
II) 

~ '5 -0.8 t--t--+--+--4--1--1 
> 
.t: 
~ -0.9 t--t--+--+---+--~ 

:; 
Q. 
:; -1.0 t--t--+--+---+--~ 
o 
-£ g -1.1 

o 20 40 60 80 

TA• Ambient Temperature (OC) for DIP 

FIG. 5 - OUTPUT LOW VOLTAGE 
VS AMBIENT TEMPERATURE 

~ -1.4 
II) 
CI 

!! -1.5 '0 
> 
~ 
0 -1.6 ..J 
.... 
:::I 
Q. :; -1.7 
0 - 10..-

,,; 
0 -1.8 > 
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TA. Ambient Temperature (OC) for DIP 

FIG. 7 - SUPPLY CURRENT 
VS AMBIENT TEMPERATURE 
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:E 
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> 

~ 
II) 
CI 
!! 
'0 
> 
~ 
0 
..J 
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:::I 
Q. :; 
0 
,,; 
0 
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FIG. 4 - OUTPUT HIGH VOLTAGE 
VS SUPPLY VOLTAGE 

-0.7 

-0.8 

-0.9 

-1.0 

-1.1 

-

-4.0 -4.5 -5.0 -5.5 -6.0 

VeE. Supply Voltage (V) 

FIG. 6 - OUTPUT LOW VOLTAGE 
VS SUPPLY VOLTAGE 

-1.4 

-1.5 

-1.6 

-1.7 

-1.8 

.......... r-- po..-. 
I"" 

-4.0 -4.5 -5.0 -5.5 -6.0 

VeE. Supply Voltage (V) 
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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 

0 
12 ..s 

0(1) 
..sE 
.!:i= 10 
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~(I) 

0 
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crZl 
(I) (I) 

6 :t:-6 
~~ 

~~ 4 

.., 
~ 
~ 
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o 20 40 60 80 

T A. Ambient Temperature (oC) for DIP 

FIG. 9 - ADDRESS ACCESS TIME 
VS SUPPLY VOLTAGE 

o 
..s 12 

.~ 
~ 10 
f/l 
(I) 
o 
:i. 8 
f/l 
f/l 
Q) 

-6 6 
"C 
-< 
.i. 4 
::5 

-
-4.0 -4.5 -5.0 -5.5 -6.0 

VEE. Supply Voltage (V). 

FIG. 11 - WRITE PULSE WIDTH 
VS SUPPLY VOLTAGE 

o 12 
..s 
..c 
-0 10 
~ 
Q) 
f/l 

~ 8 
Q) 

~ 6 

~ 4 

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

\EE. Supply Voltage (V) 
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PACKAGE DIMENSIONS 

1·74 

18-LEAD CERAMIC (CERDIP) DUAL-IN-LINE PACKAGE 
(CASE No.: DIP-18C-C01) 

-1~ ____________________ -. ___ ~ 

.lOO±.010 
(2.54±0.25) .032± .012 

t---+-~-.-::-80:-::0-=-=(2-::-0.-::-:32:-:-::)R=-=E:-::-F---+t---l (0.81 ±0.30) 

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

©FUJITSU LIMITED1987 D18005S.4C 

.200(5.08)MAX 

.134±.014 
13.40±0.36) 

Dimensions in 
inches (millimetllrs) 
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PACKAGE DIMENSIONS (continued) 

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

(1110+0 .33) 
.02510.64)MAX- r- . -0.05 

I 
.390~:~~~ 
(9.91:g:~~) 

'rrTr-n-n-Tr-Tr~U 
PIN NO.1 INOEX/ ~ 

.050±.005 ~ --11 .017±.001 
(1.27±0.13) (0.43±0.03) 

.400(10.16)REF 

© FUJITSU I.IMITEO 1987 F18001S·2C 

II .038±.007 
(0.97±0.18) 

.t. .278±.020 
17 .06±0.S1) 

~ 

.900(22.86)MIN 

I 
.278±.020 

(7·06lS1) 

.005±.001 
(0.127±0.02) 

r--.090(2.29)MAX 

Oimensions in Inches 
and (millimeters) 

1-75 
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PACKAGE DIMENSIONS (continued) 

PAD CONFIGURATION 

1·76 

A1 
-, 
3 • 

A2 -'I 
4. 

A3 -'I 
S. TOP VIEW 

A4 -'I 
6. 

As -'I 
~J 

LCC-18C-F01 

VEE 

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

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

/ n 
.350±.010 

i8.89±O.25) 

.285±.010 

(7.24±O.25) 

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

©FUJITSU LIMITED 1987 C18009S·2C 

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

R.008(O.20)TVP 
(18 PLCS) 

.loo(2.54)MAX 

.195(4.95)TYP 

CS 
WE 

A11 
Aw 

A9 

.100(2.54) 
TYP 

.045(1.14)TYP 

.045(1.14) 
TYP 

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 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 1004 70A is specified over a temperature range of from 
0° to 85°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 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 100K-series ECl families 

• Address access time: 10 nsec. max., (MBM 1 00470A-l 0) 

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

• Chip select access time: 6 nsec. max. (MBM 1 00470A-l 0) 

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 compatible with the F 1 00470 

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 

TA for DIP -55 to +125 

Temperature Under Bias T c 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 100470A-l0 
MBM 100470A-15 

July 1984 
Edition 2.0 

CERAMIC PACKAGE 
DIP-18C-C01 

CERAMIC PACKAGE 
FPT-18C~01 

LCC-18C-F01 : See Page 10 

DOUT 
Ao 
AI 
A2 
AJ 
A4 
As 
A6 

VEE 

PIN ASSIGNMENT 

*Vcc grounded 

LCC PAD CONFIGURATION: See Pagel 0 

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. 

1-77 
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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 

DIN 

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 A11 . 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 

1·78 

MODE 

DISABLED 

WRITE "H" 

WRITE "L" 

READ 

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, 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 -5.7 -4.5 -4.2 V 

DC CHARACTERISTICS 

1111111111111111111111111111111111111111111111111111 

MBM lOO470A-10 FUJITSU 
MBM lOO470A-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~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 
VOH 

(V IN = V IH max or V IL min) 
-1025 -880 mV 

Output Low Voltage 
VOL 

(V IN = V IH max or V IL min) 
-1810 -1620 mV 

Output High Voltage 
V OHC -1035 mV 

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

Output Low Voltage 
VOLe 

(V IN = V IH min or V IL max) 
-1610 mV 

Input High Voltage 
V IH (Guaranteed Input Voltage High for All Inputs) 

-1165 -880 mV 

Input Low Voltage 
V IL (Guaranteed Input Voltage Low for All Inputs) 

-1810 -1475 mV 

Input High Current (V IN = V IH max) IIH 220 I1A 

Input Low Current (V IN = V IL min) IlL -50 I1A 

CS Input Low Current (V IN = V IL min) IlL 0.5 170 I1A 

Power Supply Current 
lEE 

(All Inputs and Output Open) 
-200 mA 

CAPACITANCE 

Parameter Symbol Min Typ Max Unit 

Input Pin Capacitance CIN 4 pF 

Output Pin Capacitance COUT 6 pF 

1·79 
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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 ~2.5m/s 
Te = O°C 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 

cs 

DOUT 

1-80 

Fig. 2 - AC TEST CONDITIONS 

Symbol 

tAA 

tAC 

t Rc 

tr = tf = 2.5ns typ 

Output Load: RL = 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~ ..... 50_% __ tA_A_~ ___ ,---__ _ 

DOUT ____________ ~_5_0% 



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 100470A-10 

1111111111111111111111111111111111111111111111111 
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MBM lOO470A-15 1111111111111111111111111111111111111111111111111 

MBM 100470A-15 
Unit Symbol 

Min Typ Max Min Typ Max 

tww 12 15 ns 

tws 6 8 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 

Symbol Min Typ Max Unit 

tr 1_5 ns 

tf 1-5 ns 
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TYPICAL CHARACTERISTICS CURVES 
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Fig. 3 - OUTPUT HIGH VOLTAGE 
vs AMBIENT TEMPERATURE 
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Fig. 5 - OUTPUT HIGH VOLTAGE 
vs SUPPLY VOLTAGE 
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Fig. 6 - OUTPUT LOW VOLTAGE 
vs SUPPLY VOLTAGE 
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Fig. 7 - SUPPLY CURRENT 
vs AMBIENT TEMPERATURE 
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Fig. 8 - ADDRESS ACCESS TIME 
vs SUPPLY VOLTAGE 

-
-4.0 -4.5 -5.0 -5.5 -6.0 

VEE. SUPPLY VOLTAGE (V) 
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Fig. 9 - ADDRESS ACCESS TIME 
vs AMBIENT TEMPERATURE 
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PACKAGE DIMENSIONS 

18-LEAD CERAMIC (CERDIP) DUAL IN-LINE PACKAGE 
(CASE No. : DIP-18C-C01) 

R.025(0.64) 
REF Q.24) rn 

.302(7.67) 
.300(7.62)TYP 

J 
.305(7.75) 
.325(8.26) 

~~~-r-r~'.88'2-(2'2.4-0r)-r'-II~ICMI ~~=---1---~ 
.912(23.16) 

1-84 

-1~ ____________________ ~ ___ ~ 

.090(2.29) 
.110(2.79) 

.800(20.32)R EF 

.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) 
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18-LEAD CERAMIC (CERDIP) FLAT PACKAGE 
(CASE No. : FPT-18C-C011 

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

l 
.364(9.25) 

'rr-1'T""'TT"""'TT""TT""'Tr-TT"""TT"""TT'U 0.1.' 
PIN #1 IDENT / J 

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

.395(10.03) 

.405(10.29) 

1
1 .030(0.76) 

.045(1.15) 

.250J35) 

.300(7.62) 

-~ 

.900(22.86)MIN 

.300'1"62) J
L...::T35) 

.004(0.10) 

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

Dimensions in 
inches (millimeters) 
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PACKAGE DIMENSIONS 

lCC-18C-F01 

PAD ASSIGNMENT 

A, ;~ '16 ES 
--j f--

A2 ~~ ~': I'll" 
A3 ~~ TOP VIEW ~_4 All 

A4 6 I 113 AlO 
--1 ~-

AS :~ L1_2 Ag 

18-PAD CERAMIC (FRIT SEAL) LEAD LESS CHIP CARRIER 
(CASE NO.: lCC-18C-F01) 

1-86 

*PIN NO.1 INDEX 

/ 

.275(6.99) 
.295(7.49) 

~l 
.340(8.64) 
.360(9.15) 

R.012(0.30lTYP 
(4 PLCS) 

R.008(O.20lTYP 
(18·PLCS) 

O .050(1.27) 
TYP 

.1 00 (2.54) M AX 1------,------:------1 

.195(4.95lTYP 

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

.100(2.54) 
TYP 

Dimensions in inches 
(millimeters) 
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MBMIOA474-3 

1111111111111111111111111111111111111111111111 -.. ~~~--TS315-A87Y ~~~ 
4096-BIT BIPOLAR ECL RANDOM ACCESS MEMORY 

November 1987 JC 
!t>~ 

The Fujitsu MBM10A474 is fully decoded 4096-bit ECL read/ 
write 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 it features on 
chip voltage compensation for improved noise margin. 

The MBM10A474 offers extremely $mall cell and chip size. 
As a result, very fast access time with high yields and 
outstanding device reliability are achieved in volume pro
ductuion. 

Operation for the MBM10A474 is specified over a temper
ature range of from DoC to 75°C (TA for DIP, TC for Flat 
Package). It also features 24-pin Ceramic DIP or Flat 
Package and is fully compatible with industry standard 
10K-series ECL families. 

• 1024 words x 4 bit organization 
On-chip voltage compensation for improved noise margin. 

• Fully compatible with industory standard 10K series 
ECL families 

• Address access time: 3ns max 
Chip select access time: 2ns max 
Open emitter output for ease of memory expansion 

ABSOLUTE MAXIMUM RATINGS (See NOTE) 

Rating Symbol Value 

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

Input Voltage VIN +0.5 to VEE 

Output Current lDC, lOUT -30 Output High) 

Temperature under Bias TA for DIP -55 to +125 TC for FPT 
Storage Temperature TSTG -65 to +150 

Unit 

V 

V 

rnA 

°C 

°C 

~('/?c,~ 
~'I. 0+ 

CERAMIC PACKAGE 
DIP·24C-C05 

CERAMIC PACKAGE 
FPT·24C-C02 

PIN ASSIGNMENT 

Small geometry bipolar 
IC is occasionally·sus
ceptible to be damaged 
from static voltage or 
electric fields. It ;s 
therefore advised that 
normal precautions be 
taken to avoid applica
tion of any voltage 
higher than maximum 
rated voltage to this 
device. 

NOTE: Permanent device dmage may 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 Alaximu. rating conditions for extended periods .ay affect device reliability. 
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Fig.l - MBMlOA474 BLOCK DIAGRAM 

AO 

A4 
a: 

AS 
w 
> 
a: 

A6 0 
~ 
w 

A7 0 
0 
u 

AS w 
0 
X 

A9 

/I 

~: ~ SAIWA 

l ! 
01, 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 MBMlOA474 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 
lO-bit address designed AQ through Ag. 
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 

1 .... 

A1 A2 

'! 
MEMORY CELL ARRAY 

II II 
SA/WA SA/WA 

MODE 

DISABLED 

WRITE "H" 

WRITE "L" 

READ 

A3 

II 
SA/WA 

H • High Voltagl LIYII 

L • Low Voltage Level 

X • Don't carl 

(it) input. With it and ~ held low, the data 
at DIN is written into the addressed location. 
To read, it 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 



FUJITSU MBMIOA474-3 

GUARANTEED OPERATING CONDITIONS 
{Referenced to VCCl dt Amb 1 ent Temperature ./; 

Parameter Symbol Min Typ Max Unit for DIP, Case Temper-
0-4' 

ature for Flatpackage 
Supply Voltage VEE -5.46 -4.5 -4.94 V OOC to 75°C .. 

DC CHARACTERISTICS 
(VCC=OV, VEE=-5.2V, Output Load = 50Q to -2.0V, TA = OoC to 75°C, Airflow ~ 2.5 m/s 
unless otherwise noted.) 

Parameter Symbol Min Typ Max Unit TA 

Output High Voltage -1000 -840 Due 

(VIN = VIH max or VIL min) VOH -960 -810 mV 25°C 
-900 -720 75°C 

Output Low Voltage -1870 -1665 Que 
VOL -1850 -165Q mV 25°C (VIN = VIH max or VIL min) -1830 -1625 75°C 

Output High Voltage -1020 QUC 

(VIN = VIH min or VIL max) VOHC -980 mV 25°C 
-920 75°C 

Output Low Voltage -1645 OUC 
VOLC -1630 mV 25°C (VIN = VIH min or VIL max) -1605 75°C 

Input High Voltage -1145 -840 O°C 
(Guaranteed Input Voltage VIH -1105 -810 mV 25°C 
High for All Inputs) -lQ45 -720 75°C 

Input Low Voltage -1870 -1490 O°C 
(Guaranteed Input Voltage VIL -1850 -1475 mV 25°C 

Low for All Inputs) -1830 -1450 75°C 
Input High Current IIH 220 llA 0°Cto75°C (VIN = VIH max) 
Input Low Current IlL -50 llA OOCto75°C (VIN = VIL min) 
CS Input Low Current IlL 0.5 170 llA QOCto75°C (VIN = VIL min) 
Power Supply Current 

lEE -300 rnA OoCto75oC (All Inputs and Outputs Open) 

CAPACITANCE 

Parameter Symbol Min Typ Max Unit 

Input Pin Capacitance CIN 4 5 pF 

Output Pin Capacitance COUT 5 6 pF 
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F~JITSU MBMIOA474-3 

/;. 
~4->~ 

~/' 

~~ 
CI',(' 

AC CHARACTERISTICS :!'C 
(VCC=OV, VEE=-5.2V±5%" Output Load=50Q to -2.0V and 30pF to GND, TA = OOC to 75°C for ~/'~ 
DIP, Airflow ~ 2.5m/s, TC = OOC to 75°C for Flat acka e, unless otherwise noted. ~~ r=~~~~~~~~~~~~~~~~~~~~~~~~~~--~~ 

Fig. 2 - AC TEST CONDITIONS 

GND 

Vee 

DOUTI----~ 

f' 
-2.0 V -= 

AI. 
'---..,.----' 

Output Load: AI.· 50 n 
C\.· 30 pF . 
(including jig and stray capacitance) 

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

READ CYCLE 

Parameter Symbol Min Typ Max Unit 

Address Access Time tAA 3 ns 

Chip Select Access Time tAC 2. ns 

Chip Select Recovery Time tRC 2 ns 

READ CYCLE TIMING DIAGRAM 

Os ~'AC1r-t~~_ ADDRESSES ~'----O% 'AA=-,-
DOUT =1 L j e-- OOUT ________ ~___ 50% 

tr tf 
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WRITE CYCLE 

Parameter Symbol Min Typ Max Unit 
~ 

Write Pulse Width tww TBD ns 

Write Disable Time tws TBD ns 

Write Recovery Time tWR TBD ns 

Address Set Up Time tSA 1 ns 

Chip Select Set Up Time tsc 0 ns 

Data Set Up Time tSD a ns 

Address Hold Time tHA 1 ns 

Chip Select Hold Time tHC' 1 ns 

Data Hold Time tHO 1 ns 

WRITE CYCLE TIMING DIAGRAM 

ADDRESSES 

DOUT 

RISE TIME and FALL TIME 

Parameter Symbol Min Typ Max Unit 

Output Rise Time tr TBD ns 

Output Fa 11 Time tf TBD ns 
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ECl 4096-BIT 
BIPOLAR RANDOM 
ACCESS MEMORY 

NOvember 
4096-BIT BIPOLAR ECL RANDOM ACCESS MEMORY 

The Fujitsu MBM100474A ;s fully decoded 4096-bit ECL read/ 
write 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 it features on 
chip voltage / temperature compensation for improved noise 
margin. 

The MBM100474A offers extremely small cell and chip size. 
As a result, very fast access time with high yields and 
outstanding device reliability are achieved in volume 
productuion. 

Operation for the MBM100474A is specified over a temper
ature range of from OOC to 85°C (TA for DIP; TC for Flat 
Package). It also features 24-pin Ceramic DIP or Flat 
Package and is fully compatible with industry standard 
lOOK-series ECL families. 

• 1024 words x 4 bit organization 
• On-chip voltage/temperature compensation for improved 

noise margin. 
• Fully compatible with industory standard lOOK series 

ECL families 
• Address access time: 3ns max 

Chip select access time: 2ns max 
Open emitter output for ease of memory expansion 

ABSOLUTE MAXIMUM RATINGS (See NOTE) 

Rating Symbol Value Unit 

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

Input Voltage VIN +0.5 to VEE V 

.Output Current lDC, lOUT -30 rnA Output High) 

Temperature under Bias TA for DIP -55 to +125 °C TC for FPT 

Storage Temperature TSTG -65 to +150 °C 

MBMI00474A-3 

CERAMIC PACKAGE 
DIP·24C-C05 

CERAMIC PACKAGE 
FPT·24C·C02 

PIN ASSIGNMENT 

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. 

NOTE: Permanent devIce dmage may occur of ABSOLUTE MAXIMUM RATINGS are exceeded. FunctioQal 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. 
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~~ 
~------------------------------------------------------------------------~~~/------~ 

Fig.l - MBMl00474A BLOCK DIAGRAM ~;OO 
C.t,.(' 

:Ie, 
~C?t. 

AO A2 A1 A3 

A4 
cr 
w 

AS ~ 
cr 

AS 
0 

OC 
w MEMORY CELL ARRAY 

A7 0 
0 
u 

AS 
w 
0 
X 

A9 

CS 

WE 

TRUTH TABLE 

INPUT 
OUTPUT MODE 

CS WE DIN 

H X X 

L L H 

L L L 

L H X 

FUNCTIONAL DESCRIPTION 

The Fujitsu MBM100474A 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 
IO-bit address designed AQ~hrough 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 

1·94 

L 

L 

L 

DOUT 

DISABLED 

WRITE "H" 

WRITE "L" 

READ 

H = High Voltage Level 

L = Low Voltage Level 

X = Don't care 

(WE) input. With WE and CS held low, the data 
at DIN is written into the addressed~ocation. 
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 VCC) 

Parameter Symbol 

Supply Voltage VEE 

DC CHARACTERISTICS 

Min 

-5.7 

Ambient Temperature 
Typ Max Unit for OIP t Case Temper-

ature for Flatpackage 

-4.5 -4.2 V DOC to 85°C 

(VCC=DV t VEE=-4.5V t Output Load = 5DQ to -2.DVt TA = DOC to 85°C for OIP t Airflow ~ 2.5m/s t 
TC DOC 85°C f Fl k 1 h' d ) = to or at pac age, un ess ot erWlse note . 

·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 
(Guaranteed Input Voltage 
High for All Inputs) 

VIH -1165 -880 rnA 

Input Low Voltage 
(Guaranteed Input Voltage VIL -1810 -1475 mV 

Low for All Inputs) 
Input High Current IIH 220 llA (VIN = VIH max) 
Input Low Current IlL -50 llA (VIN = VIL min) 
CS Input Low Current IIL 0.5 170 llA (VIN = VIL min) 
Power Supply Current 

lEE -300 rnA (All Inputs and Outputs Open) 

CAPACITANCE 

Parameter Symbol Min Typ Max Unit 

Input Pin Capacitance CIN 4 5 pF 

Output Pin Capacitance COUT 5 6 pF 
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J',o~ 
AC CHARACTERISTICS ~~~~ 
(VCC=OV, VEE=-4.5V±5%, Output Load=50Q to -2.0V and 30pF to GND, TA = OOC to 85°C for <1~ 

DIP Airflow ~ 2.5m/s, TC = OOC to 85°C for Flat acka e, unless otherwise noted. ~ 

GND 

Vee 

READ CYCLE 

Parameter 

Address Access Time 

Chip Select Access Time 

Chip Select Recovery Time 

Fig. 2 - AC TEST CONOITIONS 

.output Load: RL .. 50 n 
CL - 30 pF 
(including jig and stray capacitance) 

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

Symbol Min Typ Max Unit 

tAA 3 ns 

tAC 2 ns 

tRC 2 ns 

READ CYCLE TIMING DIAGRAM 

t.," t:c~ ADDRESSES V_O_% ________ _ 

_ -----' ___ ~~ ____ t_A_A=-----1 
DOUT 80%\1 
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20% DOUT ~ 



------
FUJITSU MBMI00474A-3 

WRITE CYCLE 

Parameter Symbol Min Typ Max Unit :t~ 
Write Pulse Width tww TBD ns 

Write Disable Time tws TBD ns 

Write Recovery Time tWR TBD ns 

Address Set Up Time tSA 1 ns o 
Chip Select Set Up Time tsc a ns 

Data Set Up Time tSD a ns 

Address Hold Time tHA 1 ns 

Chip Select Hold Time tHC 1 ns 

Data Hold Time tHO 1 ns 

WRITE CYCLE TIMING DIAGRAM 

ADDRESSES 

DOUT 

RISE TIME and FALL TIME 

Parameter Symbol Min Typ Max Unit 

Output Rise Time tr TBD ns 

Output Fall Time tf TBO ns 
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PACKAGE DIMENSIONS 

.100±.010 
(2.S4±O.2S) 

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

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

© FUJITSU LIMITED 19a6 D24020S·3C 

1·98 

Dimensions in 
inches (millimeters) 
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PAC~GE DIMENSIONS 

/. 
~~6: 

«'/ 
" ~ 

~-------------2-4--L-EA-D--CE-M-M-I-C-(-C-ER-D-I-P)--F~--T-P-A-C~--G-E------------ ~~%J 
(CASE NO.: FPT-24C-C02) ?/\ 

(.4)'1 

/qy 

PIN NO.1 INDEX 

.050(1.27) 

TYP 

.250(S.35) 
REF 

L I - ~.075(1.91)MAX 
• ~ .017±.001 

(0.43:0.03) 

1------1.OSS(27.08)MIN -----i 

© FUJITSU LIMITED 1986 F24003S·1C 

-
(0.13~g:g~) 

.038:.008 
(0.97±0.20) 

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

MBM 10474A-5 
MBM 10474A-7 

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 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 10474A is specified over a temperature range of from 

0° to 75°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 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: 5 ns max. (MBM 10474A-5) 
7 ns max. (MBM 10474A-7) 

• Chip select aCCess time: 3 ns max. (MBM 10474A-5) 
5 ns max. (MBM 10474A-7) 

• Open emitter output for ease of memory expansion 

• low power dissipation of 0.33 mW/bit typo (MBM 10474A-5) 
0.24 mW/bit typo (MBM 10474A-7) 

• DOPOS and U-Fox processing 

• Pin compatible with the Fl0474 

ABSOLUTE MAXIMUM RATINGS (See NOTE) 

Rating Symbol Value 

VEE 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 

TA 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. 

June 1987 
Edition 1.0 

CERAMIC PACKAGE 
DIP-24C-C05 

CERAMIC PACKAGE 
FPT·24C·C02 

LCC-24C-F02: See page 10 

PIN ASSIGNMENT 

Vee grounded 
LCC PAD CONFIGURATION: See page 10 

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 10474A BLOCK DIAGRAM 

A4 

A5 

A6 

A7 

AS 

A9 

a: 
w 
> a: o 
~ w 
o o o 
w 
o 
X 

AO A1 A2 A3 

MEMORY C'ELL ARRAY 

~~-----r~~---:-~~;-~~~---~~ 
WEo-------1-~---~~~---~~~---~-L~---~~ 

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 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 

1-102 

MODE 

DISABLED 

WRITE "H" 

WRITE "L" 

READ 

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 -S.46 -S.2 -4.94 

DC CHARACTERISTICS 

Imm1ll1ll11l11111l111111111111111!lllll1lll 

MBM 10474A-5 FUJITSU 
MBM 10474A-7 Imlllllllllllllllllllllllllllllllllllllllllill 

Ambient Temperature for 
Unit DIP, Case Temperature for 

Flat Package and LCC 

V 0° C to 7SoC 

(Vee" 0 v, VEE = -S.2 V, Output load = son to -2.0 V, TA = O°c to 7SOC for DIP, Airflow ~ 2.S mIs, Te = O°C to 7SoC 
for Flat Package and LCC, unless otherwise noted.) 

Parameter Symbol Min Typ Max Unit TA 

Output High Voltage 
-1000 -840 O°C 

VOH -960 -810 mV 2SoC 
(V1N = V1H max or V1L min) 

-900 -720 75°C 

Output Low Voltage 
-1870 -1665 O°C 

VOL -1850 -1650 mV 25°C 
(V1N = V1H max or V1L min) 

-1830 -1625 75°C 

Output High Voltage 
-1020 O°C 

VOHC -980 mV 25°C 
(V1N = VIH minor 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 

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 = VIH max) IIH 220 p.A O°C to 75°C 

Input low Current (VIN = VIL min) IlL -50 p.A O°C to 75°C 

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

Power Supply Current IMBM 10474A-5 -300 
OoC to 75°C 

(All Inputs and Outputs Open) IMBM 10474A-7 
lee mA 

-220 

CAPACITANCE 

Parameter Symbol Min Typ Max Unit 

Input Pin Capacitance CIN 4 5 pF 

Output Pin Capcitance COUT 5 6 pF 

1-103 
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FUJITSU MBM 10474A-5 
1lIIlllllWIIIIIIIIIIIIIIIIIII!lllllllllllliillll MBM 10474A-7 

AC CHARACTERISTICS 
(Vee = 0 v, VEE'" -S.2 V ±S%, Output Load IS SO n to -2.0 V and 30 pF to GND, T A .. O°C to 75°C for DIP, Airflow ~ 
2.5 mIs, T e .. O°C to 7SOC 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 

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

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

MBM 10474A·5 MBM 10474A·7 
Symbol 

Min Typ Max Min Typ Max 

tAA 1.2 5 1.2 7 

tAC 0.5 3 0.5 5 

tRC 0.5 3 0.5 5 

READ CYCLE TIMING DIAGRAMS 

Unit 

ns 

ns 

ns 

:~ ____ l: __ dL t~ ADDR:=S~ ____ I _50_% __ t AA_:' __ :' __ -E-i
1 50% 

t, tf 
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WRITE CYCLE 

MBM 10474A·5 
Parameter Symbol 

Min Typ Max 

Write Pulse Width tww 8 

Write Disable Time tws 0.3 3 

Write Recovery Time tWR 0.5 7 

Address Set Up Time tSA 1 

Chip Select Set Up Time tsc 0 

Data Set Up Time tso 0 

Address Hold Time tHA 1 

Chip Select Hold Time tHC 1 

Data Hold Time tHO 1 

WRITE CYCLE TIMING DIAGRAM 

ADDRESSES 

------- ---------+-""" 
DOUT tsc----t 

tws 

RISE TIME and FALL TIME 

Parameter Symbol Min 

Output Rise Time tr 

Output Fall Time tf 

.~llIIlIIllllllllllllllllllllllllllllli!11111 
MBM 10474A-5 FUJITSU 
MBM 10474A-7 I111111111111111111111111111111111111111111111 

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 

Typ Max Unit 

1.5 ns 

1.5 nl 
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CHARACTERISTICS CURVES 

1-108 

Fig. 3 - OUTPUT HIGH VOLTAGE 
vs AMBIENT TEMPERATURE 
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Fig. 5 - SUPPLY CURRENT 
vs AMBIENT TEMPERATURE 
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T A. AMBIENT TEMPERATURE 1°C) for DIP 

Fig. 4 - OUTPUT LOW VOLTAGE 
vs AMBIENT TEMPERATURE 
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Fig. 6 - SUPPL Y CURRENT 
vs SUPPL Y 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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PACKAGE DIMENSIONS 

1-108 

.100"'.010 
12.54±0.251 

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

C> FUJITSU LIMITED 1986 D24020S-3C 

Dimensions in 
inches (millimetersl 



PACKAGE DIMENSIONS 

.375~::~ 

PIN NO.1 INDEX 

.050(1.27) 

TYP 

.250(6.35) 
REF 

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

1--1 - --.075(1.91)MAX 
~ .0171.001 

(0.43±0.03) 

t------1.066(27.08)MIN ----i 

© FUJITSU LIMITED 1986 F24003S·1C 

-

11111111111!11111111111111111111111111111!111111 

MBM 10474A-5 FUJITSU 
MBM 10474A-7 1IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIlIIIIIII 

.005::gg~ 

(0.13:g:g~) 

.038±.OO8 
(0.97±0.20) 

Dimension in inches 
and (millimeters) 
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FUJITSU MBM 10474A-5 
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PACKAGE DIMENSIONS 

LCC-24C-F02 

PAD CONFIGURATION 

Vee 
00.0031 VCCD02DO, 

: .. 3 .. :.2 .. " :24.:2322 

TOP VIEW 

~2' 01. 

: 20013 

:'9012 

'801, 

'17 Cs 
~'6 WE 

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

1-110 

R.012(O.30)TVP 

14 PLCS) 

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

© FUJITSU LIMITED 1986 C24007S'SC 

.310(7.87)TVP 

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-<:hip 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 Polysiliconl, as well as lOP-II (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, T c 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 10 K-series ECl families 

• Address access time: 10 ns max. (MBM 10474A-1O) 

15 ns max. (MBM 10474A-15) 

• Chip select access time: 6 ns max. (MBM 10474A-10) 

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-10) 

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

• DOPOS and lOP-II processing 

• Pin compatible with the F10474 

ABSOLUTE MAXIMUM RATINGS (See NOTE) 

Rating Symbol Value 

VEE 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 

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 

rnA 

°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 grounde<-

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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Fig. 1 - MBM 10474A BLOCK DIAGRAM 
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a: 
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w 
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o 
t) 
w o 
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MEMORY c'Ell ARRAY 
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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 read/ 
write random access memory organized as 1024 words by 4 
bits. Memory cell selection is achieved by means of a lO-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 

1-112 

MODE 

DISABLED 

WRITE "H" 

WRITE "l" 

READ 

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 

1111111111111111111111111111111111111111111111111111 

MBM 10474A-l0 FUJITSU 
MBM 10474A-15 1111111111111111111111111111111111111111111111111111 

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, T A = O°C to 75°C for DIP, Airflow ~ 2.5 mis, Te = O°C to 75°C 
for Flat Package and LCe, unless otherwise noted.) 

Parameter Symbol Min Typ Max Unit TA 

-1000 -840 O°C 
Output High Voltage 

VOH -960 -810 mV 25°C 
(V IN = V IH max or V IL min) 

-900 -720 75°C 

-1870 -1665 O°C 
Output Low Voltage 

VOL -1850 -1650 mV 25°C 
(V IN = V IH max or V IL min) 

-1830 -1625 75°C 

-1020 O°C 
Output High Voltage 

VOHC -980 mV 25°C 
(V IN = V IH min or V IL max) 

-920 75°C 

-1645 O°C 
Output Low Voltage 

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 

-1870 -1490 O°C 
Input Low Voltage 

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 JJ.A O°C to 75°C 

Input Low Current (V IN = V IL min) IlL -50 JJ.A O°C to 75°C 

CS Input Low Current (V IN = VIL min) IlL 0.5 170 JJ.A O°C to 75°C 

Power Supply Current IMBM 10474A·10 -230 
O°C to 75°C lEE mA 

(All Inputs and Outputs Open) IMBM 10474A·15 -200 

CAPACITANCE 

Parameter Symbol Min Typ Max Unit 

In~ut Pin Capacitance CIN 4 5 pF 

Output Pin Capcitance COUT 6 8 pF 

1-113 
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FUJITSU MBM 10474A-l0 
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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 75°C for DIP, Airflow ~ 
2.5 mis, Te = O°C to 75°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 

1-114 

Fig. 2 - AC TEST CONDITIONS 

Symbol 

tAA 

tAC 

tRC 

Output Load: RL = 50 n 
CL = 30 pF 
(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 

Unit 

ns 

ns 

ns 

READ CYCLE TIMING DIAGRAMS 

ADDRESSES ~ ... o_% ________ _ 

DOUT _________ tAA_-_-_-_-_~~~1 50% 



WRITE CYCLE 

MBM 10474A-10 
Parameter Symbol 

Min Typ Max 

Write Pulse Width tww 12 

Write Disable Time tws 6 

Write Recovery Time tWR 10 

Address Set Up Time tSA 2 

Chip Select Set Up Time tsc 1 

Data Set Up Time tso 1 

Address Hold Time tHA 1 

Chip Select Hold Time tHC 1 

Data Hold Time tHO 1 

WRITE CYCLE TIMING DIAGRAM 

ADDRESSES 

------- ---------+--""'" 
DOUT tsc-----f 

tws 

RISE TIME and FALL TIME 

Parameter Symbol Min 

Output Rise Time tr 1 

Output Fall Time tf 1 

1111111111111111111111111111111111111111111111111111 

MBM 10474A-10 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 

Typ Max Unit 

3_5 ns 

3_5 ns 
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CHARACTERISTICS CURVES 

1-116 

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 - SUPPLY CURRENT 
vs SUPPLY VOLTAGE 
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Fig. 8 - ADDRESS ACCESS TIME 
vs SUPPLY VOLTAGE 
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vs SUPPLY VOLTAGE 
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PACKAGE DIMENSIONS 

1·118 

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

~23015B41MAX 
Iii II II II II =O~;'3gz;: 

.090(2.29) ILL ~ ~ L .020(0.51) 

.110(2.79) TYP .050(1.27) 

1.100(27.94)REF. 

Dimensions in 
inches (millimeters) 



PACKAGE DIMENSIONS 

PIN #1 IDENT 

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

.370(9.40) .350(8.89) 

.400(10.16) .380(9.65) 

~ ~--LJ......LJ...""':-----+-----r-

c::=:===:::j 1====:::=:1 037J..40' 

C::=:======l'-rT"""TT'~rT'"'"TIr-rr-~~'016' 
.350(8.89) 

.380t65) 

~ - --.075(1.91)MAX 
.016(0.40) 
.018(0.46) 

.050(1.27)TYP-

.250(6.35) 
REF 

1111111111111111111111111111111111111111111111111 

MBM 10474A-10 FUJITSU 
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.004(0.10) 

.008(0.20) 

f--- .100(2.54)MAX 

Dimensions in 
inches (milimeters) 

1-119 
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PACKAGE DIMENSIONS 

LCC·24C·F02 

PAD CONFIGURATION 

Vee 
DO. D03 I Vee D02 DO, 

• 3 • 2 "2'~2,3.22' 

TOP VIEW 

,'; o~'ii '.'i2",3" ;;;:i'5' 
NC A6 I A, As Ag 

VEE 

:2' DI. 

[2:0 DI3 

~',9 DI2 

,',8 DI, 
:17 CS 

,'/3 WE 

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

1·120 

*PIN NO.1 INDEX 

/ 

----

.395{10.03) 

.410{10.41) 

l 
.395{10.03) 
.410{10.41 ) 

R .012{0.30)TVP 
(4 PLCS) 

R.008(0.20)TVP 
(24 PLCS) 

U.,05(2.671MAX 

*Shape of Pin 1 index; Subject to change without notice 

.310(7.87)TVP 

.085(2.16) 
TVP 

J 

.075(1.91 ) 
TVP 

1.025(0.64) 
TVP 

I .. 045{1.14) 
TVP 

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 
appl ications. 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 Polysilicon), 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 F100474 

ABSOLUTE MAXIMUM RATINGS (See NOTE) 

Rating Symbol Value 

VEE 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 

TA 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. 

June 1987 
Edition 1.0 

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. 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 100474A BLOCK DIAGRAM 
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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 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 

1-122 

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 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 Ved 

Parameter Symbol Min Typ Max Unit 

Supply Voltage VEE -5.7 -4.5 -4.2 V 

DC CHARACTERISTICS 

1111111111111111111111111111111111111111111111111111 

MBM l00474A-5 FUJITSU 
MBM l00474A-7 1111111111111111111111111111111111111111111111111111 

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 = oOe to 85°e for DIP, Airflow ~ 2.5 mis, Te = oOe to 85°e 
for Flat Package and Lee, unless otherwise noted.) 

Parameter Symbol Min Typ Max Unit 

Output High Voltage 
VOH -1025 -880 mV 

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

Output Low Voltage 
VOL -1810 -1620 mV 

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

Output High Voltage 
VOHC -1035 mV 

(V IN min or V IL max) 

Output Low Voltage 
VOLC -1610 mV 

(V IN = V IH min or VIL max) 

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

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

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

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

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

Power Supply Current I MBM 100474A-5 -300 

(All inputs and Outputs open)1 MBM 100474A-7 
lEE mA 

-220 

CAPACITANCE 

Parameter Symbol Min Typ Max Unit 

Input Pin Capacitance CIN 4 5 pF 

Output Pin Capacitance COUT 5 6 pF 

1-123 

.. 



1111111111111111111111111111111111111111111111111111 

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 

Vee 

READ CYCLE 

Parameter 

Address Access Time 

Chip Select Access Time 

Chip Select Recovery Time 

cs 

1-124 

Fig. 2 - AC TEST CONDITIONS 

R, f' 
-2.0 V -= 

Symbol 

tAA 

tAC 

tAC 

tr ,: tf = 2.5 ns typ 

Output Load: RL = 50 n 
CL = 30 pF 
(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 

Unit 

ns 

ns 

ns 

READ CYCLE TIMING DIAGRAMS 

ADDRESSES ~I..0_% ________ _ 

DOUT _______ tA_A~~~~~E--I1 50% 



WRITE CYCLE 

MBM 100474A-5 
Parameter Symbol 

Min Typ Max 

Write Pulse Width tww 8 

Write Disable Time tws 0.3 3 

Write Recovery Time tWR 0.5 7 

Address Set Up Time tSA 1 

Chip Select Set Up Time tsc 0 

Data Set Up Time tso 0 

Address Hold Time tHA 1 

Chip Select Hold Time tHC 1 

Data Hold Time tHO 1 

WRITE CYCLE TIMING DIAGRAM 

CS 

ADDRESSES 

----------+-..... 
DOUT I-----tsc-----l 

tws 

RISE TIME and FALL TIME 

Parameter Symbol Min 

Output Rise Time tr 

Output Fall Time tf 

Imlllllllllllllllllllllllllllllllllllllllllllllill 

MBM l00474A-5 FUJITSU 
MBM l00474A-7 11111111mllllllllllllllllllllllllllll~11111111111 

MBM 100474A-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 

Typ Max Unit 

1.5 ns 

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 - SUPPLY 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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Fig. 10 - WRITE PULSE WIDTH 
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PACKAGE DIMENSIONS 
(Suffix: ·ell 

24·LEAD CERAMIC (CERDIP) DUAL IN·L1NE PACKAGE 
(CASE No.: DIP·24C-C05) 

1-128 

R.025(0.64) 
REF 

.1001.010 
(2.54.0.25) 

() FUJITSU LIMITED 1986 D24020S'3C 

.018::gg~ 

(0.46:g:~~) 
Dimensions in 
inches (millimeters) 



PACKAGE DIMENSIONS 
(Suffix: -ZF) 

PIN NO.1 INDEX 

.050(1.27) 

TYP 

.250{6.35) 
REF 

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

.343~:g~b 

~ - --.075{1.91)MAX 
.017±.001 

(0.43±0.03) 

1------1.066{27.08)MIN -----I 

© FUJITSU LIMITED1986 F24003S·1C 

-

1111111111111111111111111111111111111111111111111111 

MBM l00474A-5 FUJITSU 
MBM 100474A-7 1111111111111111111111111111111111111111111111111111 

.005 ~:gg~ 

(0.13~g:g~) 

.038±.008 
(0.97±0.20) 

Dimension in inches 
and (millimeters) 
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PACKAGE DIMENSIONS 
(Suffix: -TV) 

LCC-24C-F02 

PAD CONFIGURATION 

10~ 1·1·~·i·2~·"i~i4:i5~ 

NC A6V!EA7 ASAg 

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

1-130 

R.012(0.30)TYP 

(4 PLCS) 

.040(1.02)TYP 

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

© FUJITSU LIM ITED 1986 C24007S-5C 

.310(7.87)TYP 

.045(1.14) 
TYP 

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

MBM 100474A-l0 
MBM 100474A-15 

4096-BIT BIPOLAR ECl RANDOM ACCESS MEMORY 

The Fujitsu MBM 100474A is fully decoded 4096-bit ECl read/write random 
access n:lemory 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-II 
(Ioslation 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, Tc for Flat Package and lCC). It also features 
24-pin DIP, Flat package, or lCC. It is fully compatible wi.th 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: 

• Chip select access time: 

10 ns max. (MBM 100474A-10) 

15 ns max. (MBM 100474A-15) 

6 ns max. (MBM 100474A-10) 

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-10) 

0.20 mW/bit typo (MBM 100474A-15) 

• DOPOS and lOP-II processing 

• Pin compatible with the F 100474 

ABSOLUTE MAXIMUM RATINGS (See NOTE) 

Rating Symbol Value 

VEE 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 

TA 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 

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. 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 100474A BLOCK DIAGRAM 

AO 

A4 
a: 
w 

A5 > 
oc 

A6 0 
;r 
w 

A7 0 
0 
u 

A8 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 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 

1-132 

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 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 

1111111111111111111111111111111111111111111111111 

MBM l00474A-l0 FUJITSU 
MBM l00474A-15 1111111111111111111111111111111111111111111111111 

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 = 50.0 to -2.0 V, T A = O°C to 85°C for DIP, Airflow ~ 2.5 mIs, Te = oOe to 85°C 
for Flat Package and Lee, unless otherwise noted.) 

Parameter Symbol Min Typ Max Unit 

Output High Voltage 
VOH -1025 -880 mV 

(VIN = VIH max or V IL min) 

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

Output High Voltage 
VOHC -1035 mV 

(VIN min or VIL max) 

Output Low Voltage 
VOLC -1610 mV 

(VIN = VIH min or VIL max) 

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

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

Input High Current (V IN = V 1H max) IIH 220 J.l.A 

Input Low Current (V IN = V1L min) IlL -50 J.l.A 

CS Input Low Current (VIN = V IL min) IlL 0.5 170 fJ.A 

Power Supply Current I MBM 100474A-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 

1-133 
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AC CHARACTERISTICS 
(Vee = 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, T e = O°C to 8SoC for Flat Package and LCC, unless otherwise noted.) 

GND 

Vce 

READ CYCLE 

Parameter 

Address Access Time 

Chip Select Access Time 

Chip Select Recovery Time 

1-134, 

Fig. 2 - AC TEST CONDITIONS 

R, f' 
-2.0 V -= 

Symbol 

tAA 

tAC 

t RC 

tr = tf = 2.5 ns typ 

Output Load: R L = 50 n 
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 

Unit 

ns 

ns 

ns 

READ CYCLE TIMING DIAGRAMS 

ADDRESSES ~5 .... 0_% ________ _ 

---f~ tAA---IJr-
DOUT _________ -J~ 



WRITE CYCLE 

MBM 100474A·10 
Parameter Symbol 

Min Typ Max 

Write Pulse Width tww 12 

Write Disable Time tws 6 

Write Recovery Time tWR 10 

Address Set Up Time tSA 2 

Chip Select Set Up Time tsc 1 

Data Set Up Time tso 1 

Address Hold Time tHA 1 

Chip Select Hold Time tHc 1 

Data Hold Time tHO 1 

WRITE CYCLE TIMING DIAGRAM 

CS 

ADDRESSES 

---------+-'"\. 
I-----tsc----l 

RISE TIME and FALL TIME 

Parameter Symbol Min 

Output Rise Time "tr 1 

Output Fall Time tf 1 

mmllllllllllll~lIIllllll11lmll~lmllllllll 
MBM l00474A-l0 FUJITSU 
MBM l00474A-15 IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII~IIIIIII 

MBM 100474A·15 
Unit 

Min Typ Max 

15 ns 

8 ns 

15 ns 

2 ns 

2 ns 

2 ns 

3 ns 

2 ns 

2 ns 

Typ Max Unit 

3.5 ns 

3.5 ns 
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CHARACTERISTICS CURVES 

1-136 

Fig. 3 - OUTPUT HIGH VOLTAGE 
vs AMBIENT TEMPERATURE 
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Fig. 5 - SUPPLY CURRENT 
vs 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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Fig. 10 - WRITE PULSE WIDTH 
vs SUPPLY VOLTAGE 
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PACKAGE DIMENSIONS 
(Suffix: -eZ) 

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

1-138 

.090(2.29) 

.110(2.79) 

,.060(1.52)MAX 

1.180(29.97) 
1.220(30.99) 

1.1oo(27.94)REF 

nnl 
.354(8.99) .403(10.24) 
.378(9.60) .430(10.92) 

Dimensions in 
inches (millimeters) 



PACKAGE DIMENSIONS 
(Suffix: ·ZF) 

PIN #1 IDENT 

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

.370(9.40) .350(8.89) 

.400(10.16) .380(9.65) 

~ :.-u-u--u....LL.....L.L.~-----+-------. 

1::======:1 J90401 
1::======:1 .400( 1 0.16) 

~~ 
.350(8.89) 

.380t65) 

0050l1027ITY'1 

I 

~ I - --.0 75(1.91)MAX ---l .016(0.40) 
.018(0.46) 

.250(6.35) 
REF 

1111111111111111111111111111111111111111111111111111 

MBM l00474A-l0 FUJITSU 
MBM l00474A-15 1111111111111111111111111111111111111111111111111111 

.004(0.10) 

.008(0.20) 

I-- .100(2.54)MAX 

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

LCC-24C-F02 

PAD CONFIGURATION 

Vee 
DD.DD3j VCCD02DO, 

:.3_~ . .2.) 1 ?4.l2.3L22j 
Ao ~, 

A, 5 ~ 
A2 ·ii~ 
A3 7·' 
A. 8-' 
As 'g"; 

TOP VIEW 

'·iii~·i·i ~iir; 3fi4'is] 
NC A"v!EA7 As Ag 

,21 DI. 

;~o DI3 

l'~ DI2 

l'.B DI, 

'17 Cs 
l'~ WE 

24-PAD CERAMIC (FRIT SEAL) LEAD LESS CHIP CARRIER 
(CASE No.: LCC-24C-F02) 

1-140 

--n· 
*PIN NO.1 INDEX 

I .395(10.03) 
.410(10.41) 

---
.395(10.03) 
.410(10.41) 

R.012(0.30)TYP 
(4 PLCS) 

R.008(0.20)TYP 
(24 PLCS) 

D.! 05(2 .• 71 MAX 

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

.310(7.87)TYP 

.085(2.16) 
TYP 

1 

.075(1.91) 
TYP 

1.025(0.64) 
TYP 

.045(1.14) 
TYP 

Dimensions in inches 
(millimeters) 
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ECl 16384-BIT 
BIPOLAR RANDOM 
ACCESS MEMORY 

MBM 10480·15 
MBM 10480·25 

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 M BM 10480 is specified over a temperatu re 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 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 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 IN +0.5 to VeE V 

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

TAforDIP -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. 

September 1984 
Edition 3.0 

CERAMIC PACKAGE 
DIP-20CC03 

CERAMIC PACKAGE 
FPT-20C-C01 

LCC-20C-F01 : See Page 11 

PIN ASSIGNMENT 

Vcc' 
DIN 

cs 
WE 
A13 

A12 
A11 
A10 
Ag 

"1...:.:....... ____ .;.;rAs 

*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. I t is therefore advised 
that normal precautions be taken to avaid 
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 1,2 
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 10480 is 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-
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 the 
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MODE 

DISABLED 

WRITE "H" 

WRITE "L" 

READ 

DOUT 

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 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 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 O°C to 75°C 

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

Parameter Symbol Min Typ Max Unit TA/Tc 

-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 

Output Low Voltage 
-1870 -1665 O°C 

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

-1830 -1625 75°C 

Output High Voltage 
-1020 O°C 

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 

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

-1830 -1450 75°C 

Input High Current (V'N = V'H max) I'H 220 IJ.A O°C to 75°C 

Input Low Current (V'N = V'L min) I'L -50 /lA O°C to 75°C 

CS Input Low Current (V'N = V'L min) I'L 0.5 170 /lA O°C to 75°C 

Power Supply Current IMBM 10480-15 -220 
mA 

(All Inputs and Output Open) I MBM 10480-25 
lEE 

-200 O°C to 75°C 

CAPACITANCE 

Parameter Symbol Min Typ Max Unit 

Input Pin Capacitance C'N 5 pF 

Output Pin Capacitance COUT 6 pF 
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AC CHARACTERISTICS 
(Vcc=ov, VEE=-5.2V±5%, Output Load = 50n to -2.0V and 30pF to GND, T A =O°C to 75°C for DIP, Airflow ~ 2.5m!s, 
Tc=O°C to 75°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 

DOUT 

1-144 

Fig. 2 - AC TEST CONDITIONS 

tr = tf = 2.5n5 typ 

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

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

MBM 10480-15 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 ==1 .... 50_%--tA-A-~---~--
DOUT ________ ~ 



WRITE CYCLE 

MBM 10480-15 
Parameter Symbol 

Min Typ Max 

Write Pulse Width tww 15 

Write Disable Time tws 8 

Write Recovery Time tWR 18 

Address Set Up Time tSA 2 

Chip Select Set Up Time tsc 2 

Data Set Up Time tSD 2 

Address Hold Time tHA 3 

Chip Select Hold Time tHC 3 

Data Hold Time tHD 3 

WRITE CYCLE TIMING DIAGRAM 

ADDRESSES 

RISE TIME and FALL TIME 

Parameter Symbol 

Output Rise Time tr 

Output Fall Time tf 

Min 

MBM 10480-15 
MBM 10480-25 

MBM 10480-25 

Min Typ Max 

25 

10 

20 

5 

5 

5 

5 

5 

5 

Typ Max 

3 

3 

1111111111111111111111111111111111111111111111111111 
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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. 4 - OUTPUT HIGH VOLTAGE 
vsSUPPlY VOLTAGE 

- -0.7 1--+---+-+-+-+---+--+--+--+--1 w 
(!) 
<t 
I-6 -O.BI--+---+-+-+-+---+--+--+--+--I 
> 
:r: 
~ -0.9 1--+---+-+-+-+---+--+--+--+--1 
:r: 
I
:::> := -1.0 1----+--+--+--+--+--+--+--+-_+_-1 
:::> o 
1: -1.1 1----+--+-+--+--+--+--+--+--+--1 o 

> 

:; 
--1.4 
w 
(!) 
<t 
~ -1.5 
o 
> 

5 -1.6 
...J 

I
:J 
:= -1.7 
:J 
o 

~-l.B 
> 

~ 250 

..s 
~ 200 
w 
OC 
OC 

3150 
>-
...J 
c.. 
~ 100 
Vl 

til 
~ 50 

-4.0 -4.5 -5.0 -5.5 -6.0 

VEE, SUPPL Y VOLTAGE (V) 
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Fig.13-WRITE PULSE WIDTH 
vs AMBIENT TEMPERATURE 
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T A' AMBIENT TEMPERATURE (DC) for DIP 

Fig. 12 - ADDRESS ACCESS TIME 
vs SUPPLY VOLTAGE 
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Fig.15-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) 

.090(2.29) .020(0.51) 

.110(2.79) .050(1.27) 
~----+------.~90=0=(2~2.8=6~)R~EF~~~ 

.013(0.33) 

.023(0.58) 

.200(5.08)MAX 

.120(3.05) 

.150(3.81) 

. 014(0.36) 

Dimensions in inches 
(millimeters) 
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1111111111111111111111111111111111111111111111111 MBM 10480-25 

PACKAGE DIMENSIONS 

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

1·150 

482(1224) 
.500(12.70) 

--II .014(0.35) 
I .019(0.48) 

U 
.250(6.35 
.350(8.89 

~~"""","TT"'Tr-n-TT"Tf'I~~:l~1 

J .250(6.35 
.350t89 

.025(0.64) I-- ---l .050(1.27) 

MAX .445 (11.30) TYP 

.455 (11.56) 

l 

-

.085(2.16) 
MAX 

.900(22.86)MIN 

.004(0.10) 

.006(0.16) 

.030(0.76) 

.045(1.14) 
Dimensions in 
inches (millimeters) 
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PACKAGE DIMENSIONS 

PAD CONFIGURATION 

_, L~{~l-~0.1~9J r~ 
A1 31 118 CS 

-1 1--
A241 117 WE 

-1 r-
A3 5 I 116 A13 

--/ TOP VIEW 1--
A4 6 I 115 A12 

-1 1--
A5 71 114 A11 

-1 1--

A6 ~J ~: A10 

LCC-20C-F01 

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

PIN NO.1 INDEX 

\ 
b n 

.420(10.67) 

.435(11.05) 

.280(7.11) 

.295(7.49) 

R.012(0.30)TYP 
(4 PLCS) 

.100(2.54) TYP 
MAX .150(3.81) 

TYP 

.195(4.95) 
TYP 

.050(1.27) 
TYP 

.045(1.14) 
TYP 

Dimension in 
inches (inillimeters) 
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ECl 16384-BIT 
BIPOLAR RAN DOM 
ACCESS MEMORY 

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 Polyslllcon), 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 
(T A 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 e 1988 by FUJITSU LIMITED 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 
A1 
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 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 

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

128 x 12 
CELL 

ARRAV 

SENSE AMPS 
AND 

WRITE 
DRIVERS 

V-ADDRESS 
DECODER 

DIN 

X 

H 

L 

X 

Output 

L 

L 

L 

DOUT 

FUNCTIONAL DESCRIPTION 
The Fujitsu MBM10480A is a fully deooded 16384 bit read/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 (~) 
input is provided for memory expansion. The read and write 
operations are controlled by the state of the active iow Write 
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DOUT 

SGDFG 

Mode 

Disabled 

Write "W 

Write "L" 

READ 

Enable (WE) input. With WE' and ~ 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. 



111111111111111111111111111111111111111111111111111111 

FUJITSU 

MBM1 0480A-8 111111111111111111111111111111111111111111111111111111 

GUARANTEED OPERATING CONDITIONS 
(Referenced to Vce> 

Ambient Temperature for 
Parameter Symbol Min Typ Max Unit DiP, Case Temperature for 

Fiat 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 

Output High Voltage 
-1000 -840 O°C 

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

-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 VOlta9.j -1020 O°C 
(VIN = VIH min or IL max) VOHC -980 - - mV 25°C 

-945 55°C 

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

-1605 55°C 

-1145 -840 O°C 
Input High voltage (Guaranteed Input \'IH -1105 - -810 mV 25°C 
Voltage High for All Inputs) 

-1070 -760 55°C 

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

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

-1840 -1460 55°C 

Input High Current 
IIH 220 jJA O°C to 55°C 

(VIN=VIH max) - -

Input Low Current 
IlL -50 90 jJA O°C to 55°C 

(VIN=VIL min) -

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

Power Supply Current 
(All Inputs and Outputs Open) lEE -260 - mA ooc 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 
(Vcc = OV, VEE=-5.2V, Output Load=50n and 30pF and -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.) 

GND 

Vee 

Address Access Time 

Chip Select Recovery Time 
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Fig. 2 - AC Test Conditions 

tAA 

-O.9V~ --- 80% 
20% 

-1.7V I I 

" " -.11.- -.11.-
t rtf 

tr=tf = 1.5ns typ 

Output Load: RL = 50n 
CL = 30pF 
(Including Jig and stray capacitance) 

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

2 8 ns 

4 ns 

READ CYCLE TIMING DIAGRAMS 

ADDRESSES ~ ..... 50_% _______ _ 

... I.~- tAA ---I 

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

Address Set Up Time tSA 2 ns 0 
Chip Select Set Up Time tsc 2 ns 

Data Set Up Time tso 2 ns 

Address Hold Time tHA ns 

Chip Select Hold Time tHC ns 

Data Hold Time tHO ns 

WRITE CYCLE TIMING DIAGRAMS 

\~ __________________ l 
ADDRESSES x X --------~---JI~---------------------'I~+-________ ___ 

I '1L ~ ________ ~ ____ ~-J~~. ____________ -J}\~~I~ __ I __________ _ 

=.j tso r- 1 tHO I- I I 

:: \ ;CtHA~: 
I.--tSA 'I' tww 'II tHC~ -----f=-=tsc ,1

5
o,,\ I 1,..50-'*-0-----------

~twsl- ~tWR~ 
DOUT 

Output Rise Time 2 ns 

Output Fall Time 2 ns 
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TYPICAL PERFORMANCE CHARACTERISTICS 
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Fig. 3 - OUTPIT 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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TYPICAL PERFORMANCE CHARACTERISTICS (Continued) 
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Fig. 7 - SUPPLY CURRENT 
vs AMBIENT TEMPERATURE 

~ 

-

o 20 40 60 80 

TA' AMBIENT TEMPERATURE (0C) FOR DIP 

Fig. 9 - ADDRESS ACCESS TIME 
vs AMBIENT TEMPERATURE 
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Fig. 8 - SUPPLY CURRENT 
vs SUPPLY VOLTAGE 
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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 
20-LEAD CERAMIC (CERDIP) DUAL-IN-L1NE PACKAGE 

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

.100 ± .010 

(2.54 ± 0.25) 

Dimension in 
Inches (millimeters) 

.032(0.81) 

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

.018 ~ :gg3 
(0.46 ~ g:6~) 

20-LEAD CERAMIC (CERDIP) FLAT PACKAGE 

.488 ~ :g6~ 
(CASE No.: FPT -20C-C01) 

-
.017 ~ :g~ 

(0.43~ g:g~ ) 
f 

.300 ± .050 

ru-LLLlu..u...LL..1..I..J..LLLJ.J..,:-=f
Vl 

.390 ~ :g6~ 

--"'rf--rh-rT"TT'1I'T"T'1"TTT1rTT"1T'-=+~ l 

J .300±.050 
(7.62 ± 1.27) 

~ 

INDEX AREA 

.0~~64 !.- .450 ±.~ I_ .05~~27) 
Dimensions In 1-(11.43 ± 0.13) • 
inches (millimeters) -

.085(2.16) 

MAX 

. 900(22. 86) MIN 

II .005 ±.001 
"II (0.127 ± 0.025) 

.038 ± .008 
(0.97 ± 0.20) 

D200068-4C 

F200048-2C 
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PACKAGE DIMENSIONS (Continued) 
~--~----------------------------~ 

PAD CONFIGURATION 

• PIN No.1 INDEX 

" 

LCC-20C-F01 

A1 

A2 

A3 

A4 

As 
As 

20-PAD CERAMIC (FRIT SEAL) LEAD LESS CHIP CARRIERS 

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

n 
.42S! :g~g 

(10.80 ~ g:~5 ) 

.04S(1.14)TYP 

.065(1.S5)TYP 

.100(2.54)MAX 
.195(4.95) 

TYP 

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

Dimension In 
Inches (millimeters) 

1-162 

CS 
WE 

A13 

A12 

A11 

A10 

.045 (1.14) 
TYP 

020003S-10 
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ECL 16384-BIT 
BIPOLAR RANDOM 
ACCESS MEMORY 

16384-BIT BIPOLAR Eel 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 Polyslllcon), as well as lOP-II (Isolation by Oxide and 
Polyslllcon) 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: 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 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 e 1988 by FUJITSU UMITED and Fujitsu Microelectronics, Inc. 

MBM10480A-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 
Ao 
A1 
A2 
A3 
A4 
As 
A6 
A7 

Vee 

LCC Pad Configuration: See Page 10 

This device centalns circuitry to protect the Inputs 

:P~rri~ f1=s~gHo~V~~, ~I?: a:'t!~ ~~~~~~:m~ 
precautions be taken to avoid application of any 
voltage higher than maximum rated voltages to 
this high Impedance circuit. 

1-163 
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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 

Notes: 
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 ,3. 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 

1-164 

DOUT 

Mode 

Disabled 

Write "H" 

Write "L" 

Read 

Enable (WE') Input. With WE' and ~ held low, the data In 
DIN 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 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 -5.46 -5.2 -4.94 V ooC to 75°C 

DC CHARACTERISTICS 
(Vcc = 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 mIs, Tc = ooe to 75°e for Flat Package and Lee, unless otherwise noted.) 

Parameter Symbol Min Typ Max Unit TA/TC 

-1000 -840 O°C 
Output High VOlta~e VOH -960 -810 mV 25°C 
VIN = VIH 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 VOlta~e 
-1020 O°C 

VIN = VIH min or IL max 
VOHC -980 mV 25°C 

-920 75°C 

Output Low Voltage 
-1645 ooC 

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

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

-1045 -720 75°C 

-1870 -1490 ooC 
Inout Low Voltage (Guarenteed Input 

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

-1830 -1450 75°C 

Input High Current 
IIH 

(VIN = VIH max) 
220 JLA O°C to 75°C 

Input Low Current 
IlL -50 JLA O°C to 75°C 

(VIN = VIL min) 

CS Input Low Current 
IlL 

(VIN = VIL min) 0.5 170 JLA O°C to 75°C 

Power Supply Current 
lEE (All Inputs and Output Open) -~20 mV O°C to 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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AC CHARACTERISTICS 
(Vcc = 0 v, VEE = -S.2 V ±s%, Output Load = SO n to -2.0 V and 30 pF to GND, TA = O°C to 7SoC for 
DIP, Airflow ~ 2.S mis, Tc = O°C to 75°C for Flat Package and LCC, unle .. otherwise noted.) 
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Fig. 2 - AC Test Conditions 

GND 

-1.7V 
Vcc I 

II 
I 
II 

-11---11--
DOUTt--........ ---. tr tf 

Vee 

- VEE 

Parameter 

Address Access Time 

Chip Select Access Time 

Chip Select Recovery Time 

Symbol 

tM 

tAC 

tRC 

tr = tf = 2.Sns typ 

Output Load: RL ='50.0 
CL = 30pF 
(Including Jig and stray capacitance) 

Note: All timing mea$urements referenced to 50% Input levels. 

MBM10480A-10 .- Unit 
Min Typ Max 

2 10 ns 

5 ns 

5 ns 

READ CYCLE TIMING DIAGRAMS 

ADDRESSES J~50_% _______ _ 

1 .. --- tM ----.f 
DOUT ________ 5_0%,..jC 
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Write Recovery Time tWR 11 ns 

Address Set Up Time tSA 2 ns .. 
Chip Select Set Up Time tse 2 ns 

Data Set Up Time tso 2 ns 

Address Hold Time tHA ns 

Chip Select Hold Time tHe ns 

Data Hold Time tHo ns 

WRITE CYCLE TIMING DIAGRAMS 

'\ 1 
I~----------------------------J 

------~I--~ ~----------
ADDRESSES A A 

I~---------------------'I~~-----------

------------~~----~~--~~~ ~ ~ 1'\ A'----II~--I __________ _ 
I =.t tso I- 1 tHO j.- I 1 

i \! 'I i 
1 L ~ r-tHA--L.J 

_____ 1___ tsA~-~I~·~t~ww~~-~I·~--tHe Ir-------------

i tse -1 50%\ 1 150% 

~ tws 1- i=tWR~ 
DOUT 

Parameter Symbol Min Typ Max Unit 

Output Rise Time 2 ns 

Output Fall Time 2 ns 
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TYPICAL PERFORMANCE CHARACTERISTICS 
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Fig. 3 - Output High Voltage 
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Fig. 5 - Output Low Voltage 
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Fig. 7 - Supply Current 
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Fig. 4 - Output High Voltage 
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Fig. 6 - Output Low Voltage 
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TYPICAL PERFORMANCE CHARACTERISTICS 
Fig. 9 - Address Access Time 
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Fig. 11 - Write Pulse Width 
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Fig. 10 - Address Access Time 
vs Supply Voltage 
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PACKAGE DIMENSIONS 

1-170 

.100 ± .010 

(2.54 ± 0.25) 

Dimension In 
Inches (millimeters) 

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

.032(0.81) 

TYP 

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

.018 ~ :g: 
(0.46 ~ g:~~) 

0200068-40 



PACKAGE DIMENSIONS (continued) 

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

.488 ~ :g~~ 

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

(O.43~g::) 

.3001.050 

i"-'-'-' ..................................... u...u.... ....... -=t27l 

.390 ~ :U~ 

---'l--....a.-rrTT'TT"T'nrT'TT"~-=t~ J 

j .300±.050 
(7.62 ± 1.27) 

l 

INDEX AREA 

11II111II1111II1II1II111111II111II1111I11I1II1~1II111 
FUJITSU 

MBM1 0480A-1 0 111111111111111111111111111111111111111111111111111111 

.085(2.16) 

MAX 

.900(22.86)MIN 

JL .005 ±.001 

-, (0.127 ± 0.025) 
.038 ± .008 
(0.97 ± 0.20) 

Dimensions In 
Inches (millimeters) F20004S-2C 

1-171 
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PAD CONFIGURATION 

1-172 

• PIN No. 1 INDEX 
\. 

.285 ~ :862 

LCC-20C-F01 

A1 

A2 

A3 

A4 

As 
A6 

VEE 

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

n 
.42S:!: :8Jg 

(10.80 :!: g:~3 ) 

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

Dimension In 
Inches (millimeters) 

cs 
WE 
A13 

A12 

All 

A10 

C20003S-1C 
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ECl 16384-BIT 
BIPOLAR RANDOM 
ACCESS MEMORY 

MBM 100480-1 5 
MBM 100480-25 

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, 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 lOOK-series ECl families. 

• 16384 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 15 ns max. (MBM 100480-15) 

25 ns max. (MBM 100480-25) 

• Chip select access time 8 ns max. (MBM 100480-15) 

10 ns max. (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 Fl00480 

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 

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 
sheet. 

September 1984 
Edition 3.0 

CERAMIC PACKAGE 
DIP-20C-C03 

CERAMIC PACKAGE 
FPT-20C-C01 

LCC-20C-F01 : See Page 11 

PIN ASSIGNMENT 

DOUT Vcc' 
Ao DIN 
A1 CS 
A2 WE 
A3 A13 
A4 A12 
A5 A11 
A6 A10 
A7 9 Ag 

VEE L-_____ '_'.AS 

*Vcc grounded 

LCC PAD CONFIGURATION: See Page 11 

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 100480 BLOCK DIAGRAM 

WORD 
DRIVER 

ADDRESS 
DECODER 

TRUTH TABLE 

INPUT 

CS WE 

H X 

L L 

L L 

L H 

128 x 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 read/ 
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 

1 .. 174 

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 Ved 

Parameter Symbol Min Typ Max 

Supply Voltage VEE -5.7 -4.5 -4.2 

DC CHARACTERISTICS 

MBM 100480·15 
MBM 100480·25 

1111111111111111111111111111111111111111111111111111 
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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 =-4.5V, Output Load = 50n and 30pF to -2.0V, T A =ooe to 85°e for DIP, Airflow ~ 2.5m/s, T c=O°C to 
85°e for Flat Package and Lee, unless otherwise noted.) 

Parameter Symbol Min Typ Max Unit 

Output High Voltage 
VOH -1025 -880 mV 

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

Output Low Voltage 

(V IN = V IH max or V IL min) 
VOL -1810 -1620 mV 

Output High Voltage 
VOHC (V IN = V IH min or V IL max) 

-1035 mV 

Output Low Voltage 

(V IN =VIH min orVIL max) 
VOLC -1610 mV 

Input High Voltage 

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

Input Low Voltage 

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

Input High Current (V IN = V IH max) IIH 220 jJ.A 

Input Low Current (V IN = V IL min) IlL -50 jJ.A 

CS Input Low Current (V IN = V IL min) IlL 0.5 170 jJ.A 

Power Supply Current I MBM 100480·15 -220 

(All Inputs and Output Open) I MBM 100480·25 
leE rnA 

-200 

CAPACITANCE 

Parameter Symbol Min Typ Max Unit 

Input Pin Capacitance CIN 5 pF 

Output Pin Capacitance COUT 6 pF 

1-175 
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AC CHARACTERISTICS 
(Vee =OV, VEE =-4.5V±5%, Output Load = 50n to -2.0V and 30pF to GND, T A =O°C to 85°C for DIP, Airflow ~ 2.5m/s, 
Te=O°C to 85°C for Flat Package and LCC, unless otherwise noted.) 

GND 

vee 

DOUT 

VEE RL 

VEE 

READ CYCLE 

Parameter 

Address Access Time 

Chip Select Access Time 

Chip Select Recovery Time 

DOUT 

1-176 

Fig. 2 - AC TEST CONDITIONS 

tr = tf = 2.5n5 typ 

f' Output Load: R L = 50n 
CL = 30pF 
(including scope and jig) -=-

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

MBM 100480-15 M BM 100480-25 
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 ~ .... 50_% _______ _ 

---f~ 'AA===j,-
DOUT _______ ~ 



WRITE CYCLE 

MBM 100480·15 
Parameter Symbol 

Min Typ Max 

Write Pulse Width tww 15 

Write Disable Time tws 8 

Write Recovery Time tWR 18 

Address Set Up Time tSA 2 

Chip Select Set Up Time tsc 2 

Data Set Up Time tso 2 

Address Hold Time tHA 3 

Chip Select Hold Time tHC 3 

Data Hold Time tHo 3 

WRITE CYCLE TIMING DIAGRAM 

ADDRESSES 

WE 

------- ---------+-~ 
DOUT I· 

RISE TIME and FALL TIME 

Parameter Symbol Min 

Output Rise Time tr 

Output Fall Time tf 

MBM· 100480-15 
MBM 100480-25 

MBM 100480·25 

Min Typ Max 

25 

10 

20 

5 

5 

5 

5 

5 

5 

Typ Max 

3 

3 

1111111111111111111111111111111111111111111111111111 
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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.10 - ADDRESS ACCESS TIME 
vs AMBIENT TEMPERATURE 
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Fig.15 - WRITE PULSE WIDTH 
vs SUPPLY VOLTAGE 
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PACKAGE DIMENSIONS 

MBM 100480-15 
MBM 1004110-25 
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20·LEAD CERAMIC (CERDIP) DUAL IN·LlNE PACKAGE 
(CASE No.: DIP·20C·C03) 

.090(2.29) 
.020(0.51) 

.110(2.79)t---__ +---___ --:-___ ----++---1 .050(1.27) 

.900(22.S6)REF 
.013(0.33) 
.023(0.58) 

.200(5.0S)MAX 

.120(3.05) 

.150(3.S1) 

.300(7.62)TVP 

.014(0.36) 

Dimensions in inches 
(millimeters) 

1-181 
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FUJITSU MBM 100480.15 
1IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIil MBM 100480·25 

PACKAGE DIMENSIONS 

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

1-182 

482(1224) 
.500 (12.70) 

----11 .014 (0.35) 
I .019(0.48) 

rl 
.250(6.35 

1,J.L-1.I....LJ...JLJ....L.L..1J....LL...U-.u....LI.I 35T" 
.384 ( 9.75) 

1M-n-n--......-n-"TT"Tr--n-""""'( 40T 161 

j ~ .250(6.35 
.350(8.89 

n25(0.641 f-- --1 ~*271 
MAX .445(11.30) TYP 

.455 (11.56) 

l~ I MAX I 

--

.900(22.86)MIN 

.004(0.10) 

.006(0.16) 

.030(0.76) 

.045(1.14) 
Dimensions in 
inches (millimeters) 



PACKAGE DIMENSION~ 

LCC-20C-F01 
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PAD CONFIGURATION 

_, L~{~}~0.1!.9J " 
A1 31 fia cs -, ~-

A2 ~~ ~! WE 
A3 51 116 A 13 

--I TOP VI EW ~-
A4 61 115 A12 

-; ~-

A5 7 I 114 A11 -, ~-

A6 ~J ~: A 10 

r-r-T-r-" 
19110'11 1 12' 

A7 .I AsA9 
VEE 

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

.280(7.11) 

.295(7.49) 

n 
.420(10.671 
.435(11.05) 

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

1·100(2.54) TYP 
MAX .150(3.81) 

TYP 

.195(4.95) 
TYP 

.050(1.27) 
TYP 

.045(1.14) 
TYP 

Dimension in 
inches (iTlillimeters) 

1-183 
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ECl 16384-BIT 
BIPOLAR RAN DOM 
ACCESS MEMORY 

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 Polysilicon), as well as lOP-II (Isolation by Oxide and 
Polysilicon) Processing. 

Operation for the MBM100480A Is specified over a temperature range of from O°C to 
65°C (TA for DIP, To for Flat Package and lCC). It also features 20-pin Ceramic DIP, 
Flat Package, or lCC. It Is fully compatible with industry-standard lOOK-series ECl 
families. 

• 16384 words by 1 bit organization 

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

• Fully compatible with industry-standard lOOK 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 To -55 to +125 °C 

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. 

Oopyright @ 1988 by FUJITSU LIMITED and Fujitsu Microelectronics, 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 Voo 

Ao DIN 
A1 CS 
A2 WE 

A3 A 13 
A4 A12 
As A11 
A6 AlO 
A7 A9 

VEE A8 

lCC Pad Configuration: See Page '10 

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 voltage to 
this device. 

1-185 

o 



.. 

111111111111111111111111111111111111111111111IIIIIIIII 

FUJITSU 
111111I11111111111111111111111111111111111111111111111 MBM1004S0A-S 

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 access memory organized as 16384 words by 1 bit. 
Memory cell selection is achieved by means of a 14-bit address 
designated 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 Write 

1-186 

Mode 

DISABLED 

WRITE "W 

WRITE "L" 

READ 

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

DOUT 

Enable (WE') input. With WE' and ~ held low, the data at 
DIN 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 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 -5.7 -4.5 -4.2 V O°C to 65°C 

DC CHARACTERISTICS 
(VCC=OV. VEE=-4.5V. Output Load=50n and 30pF to -2.0V, TA=O°C to 65°C for DiP, Airflo~ 
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 
VIL 

-1810 -1475 
All Inputs) -

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

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

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

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 

1-187 
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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 6SoC for DIP, Airflow ~ 
2.Sm/s, TC=O°C to 6SoC for Flat Package and LCC, unless otherwise noted.) -

GND 

Vee 

DOUT 

VEE RL 

Chip Select Recovery Time 

Fig. 2 - AC Test Conditions 

-0.9V ----I~SO_~_. 

-1.7V----{, l~ 
II II 

"'II~ ... ,,~ 
tr tf 

tr = t f = 1.Sns typ 

Output Load: RL = soO 
CL = 30pF 
(Including spoce and jig) 

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

4 

READ CYCLE TIMING DIAGRAMS 

ns 

CS ~ .J. 
~"-_--J~ 

ADDRESSES ==::)(_so_,*_o _______ _ 

~tAe~ ~tRe~ I ..... 1---- tAA ------I 

DOUT ________ SO_'* ..... 'C J. t SO% 
SO% SO% 

_ I I 20% 
DOUT -------1 I 

... \ l.- ... 11+-
tr tf 
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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 ns 

Chip Select Hold Time tHc ns 

Data Hold Time tHD ns 

WRITE CYCLE TIMING DIAGRAMS 

~ )1{ \. 

ADDRESSES )( )( 
~~ 
jr\ 3K - tSD ~ - tHO -

~ 
]if--tHA-~ 

k-tSA tww tHc~ ----- --- I I 
tsc 

50% 50% DOUT 

- twsl- -tWR~ 

Output Fall Time 2 ns 

1-189 
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TYPICAL PERFORMANCE CHARACTERISTICS 
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TYPICAL PERFORMANCE CHARACTERISTICS (Continued) 
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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 
20-LEAD CERAMIC (CERDIP) DUAL.,-IN-LiNE PACKAGE 

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

Ir1 
.319 ± .006 
(8.10 ± 0.15) 

1JJ~ 

.100 ± .010 

(2.54 ± 0.25) 

Dimension In 
Inches (millimeters) 

.052 ± .010 

(1.32 ± 0.25) 

.032(0.81) 

TYP 
.032 ~ :g~~ 

(0.81 ~ g:~g) 

.018 ~ :gg~ 

(0.46: g:J~) 

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

-

.390: :gJ~ 

--..'r-.......... T'TT"""""TT"T"I"T'T'1...,J-=4:~ ) 

J .300±.050 
(7.62 ± 1.27) 

~ 

INDEX AREA 

.0~!64 I- .450 ± .:11" .05~~27l 
Dimensions In 1-(11.43 ± O. 13) • 
Inches (millimeters) 

-'I - .. 

.085(2.16) 

MAX 

.900(22.86)MIN 

.005 +.001 
(0.127 ± 0.025) 

.038 ± .008 
(0.97 ± 0.20) 

D20006S-4C 

F20004S-2C 
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PACKAGE DIMENSIONS (Continued) 

PAD CONFIGURATION 

• PIN No. 1 INDEX 
\. 

LCC-20C-F01 

Al 

A2 

A3 

A4 

A5 

A6 

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

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

l 
.425~ :8Jg 

(10.80 ~ g:~5) 

R.012(0.30)TYP 
(4 PLCS) 

.090(2.29) 
TYP 

R.008(0.20)TYP 

(20 PLCS) 

.0875(2.22) 
TYP 

.045(1. 14)TYP 

.065(1.65)TYP 

.100(2.54)MAX 
.195(4.95) 

TYP 

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

Dimension In 
inches (millimeters) 

1·194 

CS 
WE 

A13 

A12 

An 
Al0 

.045 (1.14) 
TYP 

C20003S-1C 
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ECl 16384-BIT 
BIPOLAR RANDOM 
ACCESS MEMORY 

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 
Polyslllcon) Processing. 

Operation for the MBM100480A Is specified over a temperature range of from O°C to 
65°C (T A 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 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 Tc -55 to +125 °C 

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. 

Copyright CI 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 
A1 Cs 
A2 WE 
A3 A 13 
A4 A12 
As A11 
A6 A 10 
A7 A9 

VEE As 

lCC Pad Configuration: See Page 10 

Small geometry bipolar IC 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. 

1-195 
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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 

DIN 

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 cell selection Is achieved by means of a 14-blt address 
designated Ao through A,3' 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 

1-196 

DOUT 

Mode 

Disabled 

Write "W 

Write "L" 

Read 

Enable (m) Input. With m and ~ held low, the data at 
DIN Is written Into the addressed location. To read, m Is held 
high, while ~ 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. 



IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII~IIIIII 
FUJITSU 

MBM1 00480A-1 0 1"1111"'""""""'""""""""""""""'" 

GUARANTEED OPERATING CONDITIONS 
(Referenced to V cd 

Parameter Symbol Min Typ Max 
Ambient Temperature for 

Unit 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.S V, Output Load = SO nand 30 pF to -2.0 V, TA = ooe to 8Soe for DIP, Airflow 
~ 2.S mIs, Tc = ooe to 8Soe 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 (~N = ~H max or VIL min) VOL -1810 -1620 mV 

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

Output Low Voltage (\liN = \IIH min or VIL max) VOLC -1610 mV 

Input High Voltage (Guaranteed Input Voltage High for 
\IIH -1165 -880 mV 

All Inputs) 

Input Low Voltage (Guaranteed Input Voltage Low for 
\ilL -1810 -1475 mV All Inputs) 

Input High Current (\!IN = VIH max) IIH 220 J..l.A 

Input Low Current (~N = \ilL min) IlL -50 J..l.A 

CS Input Low Current (VIN = \ilL mIn) IlL 0.5 170 J..l.A 

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 

1-197 
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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 

DOUT 

VEE RL 

- VEE 

Chip Select Recovery Time 
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Fig. 2 ~ AC Test Conditions 

-0.9V - - - -,r------\ 8~~_. 
-1.7V ----11 I~ 

II II 
-.11.- -.11.-

tr tf 
tr = tf = 2.Sns typ 

Output Load: RL = SOn 
CL = 30pF 
(Including jig and stray capacitance) 

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

S ns 

READ CYCLE TIMING DIAGRAMS 

ADDRESSES J_SO_% _______ _ 

.... 1.1---- tAA ---I 
DOUT ________ S_O_% L 
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Write Recovery Time tWR 11 ns 

Address Set Up Time tSA 2 

Chip Select Set Up Time tso 

ns 

ns 
o 

Data Set Up Time tso 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 ________ ~---JI~---------------------'I~~ ____ --__ ___ 

______ ~ __ +I--* )k_~:--I--------_ 
=..j tso I- 1 tHD 1- I 1 

i 1 ~ t= ~ i 
1 I.--tSA _I- tww _I_ tHAtHOU 

--- --j=-=-=tsc ·'50%\' f~5-0%--------
~ tws 1- ~tWR~ 

ADDRESSES 

DOUT 

Parameter Symbol Min Typ Max Unit 

Output Rise Time 2 ns 

Output Fall Time 2 ns 

1-199 
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TYPICAL PERFORMANCE CHARACTERISTICS 

1·200 

Fig. 3 - Output High Voltage 
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Fig. 5 - Output Low Voltage 
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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 
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TYPICAL PERFORMANCE CHARACTERISTICS 
Fig. 9 - Address Access Time 
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Fig. 11 - Write Pulse Width 
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Fig. 12 - Write Pulse Width 
vs Supply Voltage 
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PACKAGE DIMENSIONS 

.100 ± .010 

(2.54 ± 0.25) 

Dimension In 
Inches (millimeters) 

1-202 

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

.050(1.27)MAX 

.032(0.81) 

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

.018 ~ :gg3 
(0.46 ~ g:~~) 

D200068-40 



PACKAGE DIMENSIONS (continued) 

.017 ~ :gg~ 

(0.43~ g:g~) 

INDEX AREA ---.,r-

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

-
(12.40~ g:~~) 

r-
1 

.300 ± .0 50 
27) (7.62 ± 1. 

--t 
.390 ~: 010 

006 

(9.91 ~ g: 

-+ .300 ±.O 
(7.62 ± 1. 

~ 

~~) 

50 
27) 

-

.025(0.64) r .450±.0~ I .050(1.27) 
MAX TYP 

111111111111111111111111111111111111111111111111111111 

FUJITSU 

MBM 1 00480A-1 0 111111111111111111111111111111111111111111111111111111 

.085(2.16) 

MAX 

.900 (22.86) MIN 

II .005 +.001 
(0.127 ± 0.025) 

(11.43 :to.13) -, .038 ± .008 

(0.97 ± 0.20) 

Dimensions In 
Inches (millimeters) F20004S-2C 

1-203 
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PAD CONFIGURATION 

W PIN No. 1 INDEX 
\. 

A1 

A2 

A3 

A4 

A5 

As 

LCC-20C-F01 

VEE 

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

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

.425:!: :86g 
(10.80 :!: 8:~g) 

R.012 0.30 TYP 
(4 PLeS) 

.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 
.195(4.95) 

TYP 

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

Dimension In 
Inches (millimeters) 

1-204 

CS 
WE 

A13 

A12 

A11 

A10 

.045 (1.14) 
TYP 

020003S-10 
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ECl 16384-BIT 
BIPOLAR RANDOM 
ACCESS MEMORY 

MBM10484-15 

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 b.its, 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 Polysiliconl. as well as 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 10484 is specified over a temperature range of from 
O°C to 75°C (TA for DIP,Te 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 organization 

• 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-ll 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 V1N +0.5 to VEE V 

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

TA for DIP -55to+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 
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. 

veeA 

D03 

D04 

February 1988 
Edition 2.0 

CERAMIC PACKAG£ 
DI P-28C-A06 

CERAMIC PACKAGE 
FPT -28C-C03 

PIN ASSIGNMENT 

Vee 

D02 

DOl 

Ao D14 

Al D13 

A2 D12 

A3 Dll 

A4 cs 
As WE1 

A6 WE2 

A7 NC 

As A11 

NC Al0 

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. 

1-205 
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Fig. 1 - MBM 10484 BLOCK DIAGRAM 

AO 

A, 
a:. 
w 
~ 

A2 a:. 
0 

A3 Ii: 
w 
0 

A4 0 
(.) 
w 

A5 0 
X 

A6 

CS 
WE1/WE2 

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 10484 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 th rough All. The active low Ch ip Select 
(C5) 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 

1-206 

MEMORY CiLL ARRAY 

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 Leve! 

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 

FUJITSU 
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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 = oOe to 75°C for DIP, Airflow ~ 2.5 m/s. Tc = oOe to 7Soe 

for Flat Package, unless otherwise noted.) 

Parameter Symbol Min Typ Max Unit TA 

-1000 -840 DoC 
Output High Voltage 

V OH -960 -810 mV 25°C 
(V IN = V IH max or V IL min) 

-900 -720 75°C 

-1870 -1665 O°C 
Output Low Voltage 

VOL -1850 -1650 mV 25°C 
(V IN = V IH max or V IL min) 

-1830 -1625 75°C 

-1020 O°C 
Output High Voltage 

V OHC -980 mV 25°C 
(V IN = V IH min or V IL max) 

-920 75°C 

-1645 O°C 
Output Low Voltage 

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 

-1870 -1490 O°C 
Input Low Voltage 

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 pA O°C to 75°C 

Input Low Current (V IN = V IL min) IlL -50 pA O°C to 75°C 

CS Input Low Current (V IN = V IL min) IlL 0.5 170 pA O°C to 75°C 

Power Supply Current 
-240 mA O°C to 75°C 

(All Inputs and Outputs Open) 
lEE 

CAPACITANCE 

Parameter Symbol Min Typ Max Unit 

Input Pin Capacitance C IN 4 pF 

Output Pin Capacitance COUT 6 pF 

1-207 
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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 = o°c to 75°C for DIP, Airflow L 
2.5 mis, T e = O°C to 75°C for Flat Package, unless otherwise noted.) -

GND 

VCC 

READ CYCLE 

Parameter 

Address Access Time 

Chip Select Access Time 

Chip Select Recovery Time 

cs 

DOUT 

1·208 

Fig.2 - AC TEST CONDITIONS 

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 15 ns 

tAC 8 ns 

t RC 8 ns 

READ CYCLE TIMING DIAGRAMS 

ADDRESSES ~-tA-A-=----__ ~_~ __ _ 

~.....;.--

DOUT 50~ 



WRITE CYCLE 

Parameter Symbol Min 

Write Pulse Width tww 15 

Write Disable Time tws 

Write Recovery Time tWR 

Address Set Up Time tSA 3 

Chip Select Set Up Time tsc 3 

Data Set Up Time tso 3 

Address Hold Time tHA 2 

Chip Select Hold Time tHc 2 

Data Hold Time tHO 2 

WRITE CYCLE TIMING DIAGRAM 

ADDRESSES 

DOUT 

RISE TIME and FALL TIME 

Parameter Symbol Min 

Output Rise Time tr 

Output Fall Time tf 

1111111111111111111111111111111111111111111111111111 
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Typ Max Unit 

ns 

8 ns 

17 ns 

ns 

ns 

ns 

ns 

ns 

ns 

Typ Max Unit 

2.5 ns 

2.5 ns 

1·209 
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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 AMBI ENT 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. 7 - ADDRESS ACCESS TIME 
vs AMBIENT TEMPERATURE 
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Fig. 8 - ADDRESS ACCESS TIME 
vs SUPPl Y VOLTAGE 
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Fig. 10 - WRITE PULSE WIDTH 
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PACKAGE DIMENSIONS 
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28·LEAD CERAMIC (METAL SEA.Ll DUAL IN·LINE PACKAGE 
(CASE No.: DIP·28C·A06) 

.395_.018 ~[[ ]] 1 .. 010 

:r~!~) 
~~~~1.~400,~.ow~~~~1 

(35.5610.51\ 

.. ~ 

n~B'20015'08)MAX 
.134±.014 

(3.40±0.36) 

I II .018'·0~~ 
.100±.010' ~ u~ --I~ .050'.010 

(2.54±0.25) (1.2HO.2S1 (+0.13 11.27±0.25) 
1.300(33.02) 0.46_0.08 ) 

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

28·LEAD CERAMIC (CERDIP) FLAT PACKAGE 
(CASE No.: FPT·28C·C03) 

(0 FUJITSU LIMITED1987 F2B014S'3C 

DimenSions in 
ind'lesand(mtllimeters) 

(O.97:!:O.20J 
.09012.29) 

Dimensions In 
inches (mtlhmeters) 
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ECL 16384-BIT 
BIPOLAR RANDOM 
ACCESS MEMORY 

16384-BIT BIPOLAR ECl RANDOM ACCESS MEMORY 

The Fujitsu MBM10A484 is fully decoded 16384 bit ECl read/ 
write random access memory designed for high-speed scratch 
pad, control and buffer storage applications. The device 
is organized as 4096 words by 4 bits, and it features on 
chip voltage compensation fo~ improved noise margin. 

Operation for the MBM10A484 is specified over a temper
ature range of the Case Temperature (TC) from OoC to 75°C. 
It also features 28-pin Ceramic. DIP or Flat Package and 
is fully compatible with industry standard 10K-series ECL 
families. 

• 4096 words x 4 bit organization 
On-chip voltage compensation for improved noise margin 

• Fully compatible with industory standard 10K series 
ECL famil ies 

• Address access time: 5ns max 
Chip select access time: 3ns max 

• Power dissipation: -300 rnA min 
• Open emitter output for ease of memory expansion 

ABSOLUTE MAXIMUM RATINGS (See NOTE) 

Rating Symbol Value 
VEE Pln Potentlal to Ground VEE +0.5 to -6.0 Pin 
Input Voltage VIN +0.5 to -2.0 
Output Current (DC, Output lOUT -30 High) 

Temperature under Bias TC -55 to +125 

Storage Temperature TSTG -65 to +150 

Unit 

V 

V 

rnA 

°C 

°C 

MBMlOA484-5 

TS313-C886 
June, 1988 

CERAMIC PACKAGE 
DIP-28C-A06 

CERAMIC PACKAGE 
FPT-28C-C03 

OIl 
012 
013 
014 
001 
002 
VCC 
VCC 
003 
004 

AO 
Al 
A2 
A3 

cs 
WE 
NC 
NC 
All 
A10 
A9 
VEE 
NC 
A8 
A7 
A6 
AS 
A4 

PIN ASSIGNMENTS 

Small geometry blpolar 
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. 

J«)TE: Permanent deVice damage may occur of ABSOLUTE MAXIMUM RATINGS are exceeded. Functional ooperation 
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 lIIay affect device reliability. 
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Fig.l - MBMIOA484 BLOCK DIAGRAM 

AO 

A, 

A2 

A3 

A4 

AS 

MEMORY lLL ARRAY 

A6 

CS 
We 

TRUTH TABLE 

INPUT 

WE 
OUTPUT MODE 

CS DIN 

H X X 

L L H 

L L L 

L H X 

FUNCTIONAL DESCRIPTION 

The Fujitsu MBMIOA484 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 
l2-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 

1-214 

L DISABLED 

L WRITE "H" 

L WRITE "L" 

H - High Voltage Level 

L - Low Voltage Level 

X - Don't care 

DOUT READ 

WE input. With both 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 flexi
bility in output wired-OR connection. 



FUJITSU MBMIOA484-5 

GUARANTEED OPERATING CONDITIONS 
'Referenced to VCC) 

Parameter Symbol Min Typ Max Unit Case Temperature (TC) 

Supply Voltage VEE -5.46 -5.2 -4.94 V OoC to 75°C o 
DC CHARACTERISTICS 
(VCC=OV, VEE=-5.2V, Output Load=50Q to -2.0V, TC=OoC to 75°C, unless otherwise noted.) 

Parameter Symbol Min Typ Max Unit TC 

Output High Voltage -1000 -840 ouC 

(VIN = VIH max or VIL min) VOH -960 -810 mV 25°C 
-900 -720 75°C 

Output Low Voltage -1870 -1665 ouC 

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

Output High Voltage -1020 OCC 

(VIN = VIH min or VIL max) VOHC -980 mV 25°C 
-920 75°C 

Output Low Voltage -1645 ouC 

(VIN = VIH min or VIL max) VOLC -1630 mV 25°C 
-1605 75°C 

Input High Voltage -1l4~ -840 OUC 
(Guaranteed Input Voltage VIH -1105 -810 mV 25°C 
High for All Inputs) -1045 -720 75°C 

Input Low Voltage -1870 -1490 OCC 
(Guaranteed Input Voltage VIL -1850 -1475 mV 25°C 

Low for All Inputs) -1830 -1450 75°C 
Input High Current IIH 220 pA OOCto75°C (VIN = VIH max) 
Input Low Current IlL -50 pA OOCto75°C (VIN = VIL min) 
CS Input Low Current III 0.5 170 pA OOCto75°C (VIN = VIl min) 
Power Supply Current lEE -300 rnA OOCto75°C (All Inputs and Outputs Open) 
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AC CHARACTERISTICS 
(VCC=OV, VEE=-4.5V±5%, Output load=50Q to -2.0V, TC=OoC to 85°C, unless otherwise noted.) 

READ CYCLE 

II Parameter Symbol Min Typ Max Unit 

Address Access Time tAA 5 ns 

Chip Select Access Time tAC 3 ns 

Chip Select Recovery Time tRC 3 ns 

WRITE CYCLE 

Parameter Symbol Min Typ Max Unit 

Write Pulse Width tww TBD ns 

Write Disable Time tws 3 ns 

Write Recovery Time tWR TBD ns 

Address Set Up Time tSA 1 ns 

Chip Select Set Up Time tsc 1 ns 

Data Set Up Time tSD 1 ns 

Address Hold Time tHA 1 ns 

Chip Select Hold Time tHC 1 ns 

Data Hold Time tHO 1 ns 
All tlming measurement is referenced to 50% input and output levels. 

RISE TIME and FAll TIME 

Parameter Symbol Min Typ Max Unit 

Output Rise Time tr TBD ns 

Output Fall Time tf TBD ns 
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FUJITSU MBMIOA484-5 

PACKAGE DIMENSIONS 

28-LEAD CERAMIC (METAL-SEAL) DUAL IN-LINE PACKAGE 
(CASE NO.: DIP-28C-A06) 

R.050(t.27) 
REF \ 

INDEX AREA 

.100:1:.010 
(2.54:1:0.25) 

C)1987 FUJITSU LIMITED D28016S.2C 

1.400:.020 
(35.56:0.51 ) 

.200(5.0S)MAX 

.134:1:.014 
(3.40:1:0.36) 

U __ -4-_..l.. 

.050:.010 
11.27:1:0.25) 

Dimensions in 
inches and (millimeters) 

o 
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PACKAGE DIMENSIONS 

28-LEAD CERAMIC (CERDIP) FLAT PACKAGE 
(CASE NO.: FPT-28C-C03) 

1·218 

INDEX AREA 

\1-

PIN NO.1 INoex / 

.050(1.27) ~ --H .017:t.002 

TV, l:= 10.43'0.05) 
.650:t.005 

(16.5hO.13) 

.689+.017 (17.50+0•43)_ 
-.012 

Ie 1987 FUJITSU LIMITED F28014S·3C 

-0.30 

J 
.375:t.025 

/9.53:t0.64) 

Ii 
.387~:g~~ 

~~)'.'00 
(27.941MIN 

.375:t.025 

/9.
53r64

) 

.028/0.71) 
MAX -

.005:t.00l 
(0.127:t0.025) 

.038:t.008 
(0.97:1:0.20) 
.090(2.29) 

MAX 

Dimensions in 
inches (millimeters) 
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ECl 16384-BIT 
BIPOLAR RANDOM 
ACCESS MEMORY 

MBM10484A-8 

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 M BM 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-standard 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 VIN +0.5 to VEE V 

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

TA for DIP -55 to +125 
°c Temperature under Bias 

Te for Flat 
-55 to +125 

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. 

August 1988 
Edition 2.0 

CERAMIC PACKAG£ 
DIP-28C-A06 

CERAMIC PACKAGE 
FPT-28C-C03 

LCC-28C-F02: See Page 10 

PIN ASSIGNMENT 

veeA Vee 

D03 D02 

D04 DOl 

Ao D14 

Al D13 

A2 D12 

A3 Dll 

A4 CS 
A5 WEl 
As WE2 

A] NC 

As A" 

NC A10 

VEE Ag 

Vee grou nded 

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 10484A BLOCK DIAGRAM 

A7 

AO 

Al 
cr 
w 
> 

A2 ir 
0 

A3 ~ 
w 
0 

A4 0 
U 
w 

A5 0 
X 

A6 

CS 
WE1/WE2 

011 0°1 

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 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 

1-220 

As Ag 

01 2 0°2 01 3 

MODE 

DISABLED 

WRITE "H" 

WRITE "L" 

READ 

A10 A11 

003 01 4 D04 

*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 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-O R 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, ease 
Temperature for Flat Package and Lee 

O°C to 55°C 

(Vee = 0 v, VEE = -5.2 V, Output Load = 50 D to -2.0 V, TA = oOe to 55°e for DIP, Airflow ~ 2.5 mis, Te = oDe to 55°e 
for Flat Package and Lee, unless otherwise noted.) 

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 min) 

-900 -720 55°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 55°C 

-1020 O°C 
Output High Voltage 

VOHC -980 mV 25°C 
(V ,N =V 'H min orV ,L max) 

-920 55°C 

-1645 O°C 
Output Low Voltage 

VOLe -1630 mV 25°C 
(V ,N = V ,H min or V,L max) 

-1605 55°C 

-1145 -840 O°C 
Input High Voltage 

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

-1045 -720 55°C 

-1870 -1490 O°C 
Input Low Voltage 

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

-1830 -1450 55°C 

Input High Current (V ,N =V 'H max) I'H 220 J1A O°C to 55°C 

Input Low Current (V IN = V IL min) I'L -50 J1A O°C to 55°C 

CS Input Low Current (V ,N = V ,L min) I'L 0.5 170 J1A O°C to 55°C 

Power Supply Current 
lEE O°C to 55°C 

(All Inputs and Outputs 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 = -5.2 V ±5%, Output Load = 50 n to -2.0 V and 30 pF to GND, 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 

VCC 

READ CYCLE 

Parameter 

Address Access Time 

Chip Select Access Time 

Chip Select Recovery Time 

DOUT 

1·222 

Fig.2 - AC TEST CONDITIONS 

tr = tf = 1.5ns 

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 8 ns 

tAC 4 ns 

t RC 4 ns 

READ CYCLE TIMING DIAGRAMS 

ADDRESSES~ ______ _ 

----'l=tAA-~Ir-
DOUT _____________ 50_o/~ 



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 
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Symbol Min Typ Max Unit 

tww 10 ns 

tws 4 ns 

tWR 11 ns 

tSA 2 ns 

tsc 2 ns 

tSD 2 ns 

tHA 1 ns 

tHC 1 ns 

tHD 1 ns 

WRITE CYCLE TIMING DIAGRAM 

~ 
-/ 
I 

\( 
JI\ 

~V 
If\. 

J"o ~ - 'HDf 
\- V 

f\. /f---tHA--
-tSA tww tHC-----

tsc 50% J/5O% 

--- tws f--- f---tWR-

Symbol Min Typ Max Unit 

tr 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. 7 - SUPPLY CURRENT 
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w 
:2 

Fig. 10- ADDRESS ACCESS TIME 
vs SUPPLY VOLTAGE 
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~ 
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a: 
Cl 
Cl 
<{ 
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VEE, SUPPLY VOLTAGE (V) 

Fig. 12- WRITE PULSE WIDTH 
vs SUPPLY VOLTAGE 
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PACKAGE DIMENSIONS 

1·226 

28·LEAD CERAMIC (METAL SEAL) DUAL IN·lINE PACKAGE 
(CASE No.: DIP·28C·A06) 

- -

INDEX AREA ~ 
R.0~0~~.27) \ ~ 0] 1 

\n 
I: ..... ...... ..... 1.400+.020 

(35.56±0.51 ) 

! 
.395~:~~~ 

(10.03~g:!~) 

~ 
.1 

- .060(1.52)MA~ 1 

....---L .200(5.0S)MAX 

~ LUJ 
.134±.014 

(3.40±0.36) 
--I----~ II +.005 .100±.010 .050±.010 ---l .018_.003 .050±.010 

(2.54±0.25) (1.27±0.25) • (0.46+0.13) (1.27±0.25) 
1.300(33.02) -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) 

t 
.375±.025 

(9.53±0.64) 

~rl 
.387~:g~~ I 

INDEX AREA (983+0.33) 1.100(27.94)MIN 

PIN NO.1 INOEX ~ni'T+rrTT"n"'TT"l'T'TT"TT"n"'TT"l'~~-r" 
.050(1.27) 

TYP 
~ ---.j I •. 017±.002 

(O.43±0.05) 
.650±.005 

(16.51±O.13) 

f--.689~:g~ ~ (17.50~g:ig)-

© 1987 FUJITSU LIMITED F28014S·3C 

.375±.025 

19.
53t641 

.028(0.71 ) 

MAX 

1111111111111111111111111111111111111111111111111111 

FUJITSU 

MBM 10484A-8 1IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIImllllllllllllili 

.005±.OOl 
(O.127±0.025) 

.038±.008 

(O.97±0.20) 
.090(2.29) 

MAX 

Dimensions in 
inches (millimeters) 
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PACKAGE DIMENSIONS 

LCC-28C-F02 

PAD CONFIGURATION 

D140'30'2D'1CsWe2 

OOUT, 2G[J2S 2423 222'20 19 WE, 

OOUT2 27 18 All 

Vee 28 17 A,o 

Vee 1 TOP VIEW 16 Ag 
Vee 2 15 VEe 

DOUT 3 3 14 Vee 

DOUT4 4 13 As 

Ao 5 12 A7 

67891011 
AJA2 AaA..aAsAs 

28-PAD CERAMIC (FRIT SEAL) LEADLESS CHIP CARRIER 
(CASE 'No.: LCC-28C-F02) 

1·228 

I. 

*PIN NO.1 INDEX 

I 

.400±.01 0 SQ~ 
(10.16±0.25) 

R.008(0.20) 
TYP(24PLCS) 

.040( 1.02)TYP 

.060 ( 1.52)TYP 

.100(2.54)MAX 

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

© 1987 FUJITSU LIMITED C28010S'lC 

TYP 

.320(8.13) TYP 

.082(2.08) 
TYf> 

.075(1.91 ) 
TYP 

.040(1.02)TYP 

Dimensions in 
inches (millimeters) 
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ECL 16384-BIT 
BIPOLAR RANDOM 
ACCESS MEMORY 

MBM10484A-l0 

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 Polysiliconl, as well as lOP-IT 
(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 
OoC to 75°C (T A for DIP T c for Flat Package arid 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 lOP-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 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 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. 

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 

veeA Vee 

003 002 

004 001 

0 14 

Al 013 

A2 0 12 

A3 0 11 

A4 cs 
A5 WEl 
A6 WE2 

A7 NC 

A8 A" 

NC A10 

VEE Ag 

vee grou nded 

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. 

1-229 
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Fig. 1 - MBM 10484A BLOCK DIAGRAM 

a: 
w 
> a: 
Cl 
~ 
w 
Cl 
o 
u 
w 
Cl 
X 

CSo------l 

MEMORY CELL ARRAY 

WE1/WE2o---------L-~ __ ~~~~ __ -r~ __ ~--~~~----~ 

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 MBM10484A 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 des1gned 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 

1-230 

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 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. 
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GUARANTEED OPERATING CONDITIONS 
(Referenced to Vecl 

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 
(Vee = 0 v, VEE = -5.2 V, Output Load = 50 n to -2.0 V, TA = oOe to 75°e for DIP, Airflow ~ 2.5 mIs, Te = O°C to 75°C 

o 
for Flat Package and LCe, unless otherwise noted.) 

Parameter Symbol Min Typ Max Unit TA/Tc 

-1000 -840 O°C 
Output High Voltage 

VOH -960 -810 mV 25°C 
(V IN = V IH max or V IL min) 

-900 -720 75°C 

-1870 -1665 DoC 
Output Low Voltage 

VOL -1850 -1650 mV 25°C 
(V IN = V IH max or V IL min) 

-1830 -1625 75°C 

-1020 O°C 
Output High Voltage 

V OHC -980 mV 25°C 
(V IN = V IH min or V IL max) 

-920 75°C 

-1645 DoC 
Output Low Voltage 

VOLe -1630 mV 25°C 
(V IN = V IH min or V IL max) 

-1605 75°C 

-1145 -840 DoC 
Input High Voltage 

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

-1045 -720 75°C 

Input Low Voltage 
-1870 -1490 O°C 

V IL -1850 -1475 mV 25°t 
(Guaranteed Input Voltage Low for A" Inputs) 

-1830 -1450 75°C 

Input High Current (V IN = V IH max) IIH 220 I1A O°C to 75°C 

Input Low Current (V IN = V IL min) IlL -50 I1A O°C to 75°e 

CS Input Low Current (V IN = VIL min) 'lL 0.5 170 I1A O°C to 75°C 

Power Supply Current 

(A" Inputs and Outputs Open) 
lEE -260 mA aOc to 75°C 

CAPACITANCE 

Parameter Symbol Min Typ Max Unit 

Input Pin Capacitance CIN 4 pF 

Output Pin Capacitance COUT 6 pF 

1-231 
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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 = 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 

Vcc 

READ CYCLE 

Parameter 

Address Access Time 

Chip Select Access Time 

Chip Select Recovery Time 

cs 

DOUT 

1-232 

Fig.2 - AC TEST CONDITIONS 

tr = tf =1.5ns 

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 

tRC 1 5 ns 

READ CYCLE TIMING DIAGRAMS 

ADDRESSES -y;o% ______ _ 
------f ~tAA---Ijr__ 

5°o/L ---------------
DOUT 
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WRITE CYCLE 

Parameter Symbol Min Typ Max Unit 

Write Pulse Width tww 10 ns 

Write Disable Time tws 5 ns 

Write Recovery Time tWA 11 ns II 
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 

ADDRESSES 

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 

1-233 
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CHARACTERISTICS CURVES 

1·234 

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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VEE. SUPPLY VOLTAGE (V) 

Fig. 6 - OUTPUT LOW VOLTAGE 
vs SUPPLY VOLTAGE 
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T-
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VEE. SUPPLY VOLTAGE (V) 

Fig. 8- SUPPLY CURRENT 
vs SUPPLY VOLTAGE 

-,.... 
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VEE. SUPPLY VOLTAGE (V) 



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 
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PACKAGE DIMENSIONS 

28·LEAD CERAMIC (METAL SEAL) DUAL IN·L1NE PACKAGE 
(CASE No.: DIP·28C·A06) 

R.O~Oi~·27\ - ~ 0-- ] 1 
INDEX AREA D 

\n 
I : -= -= ........... 1 . .::±.020 .... ~ 

(35.56±0.51 ) 

I .060(1.52)MAX 1 

--L .200(5.08)MAX 

~ llW t 
.134±.014 

(3.40±0.36) 

.100t.010 i 1 .050±.010 --11 .018~:gg; 1-.-05--iol-.0-10 ....... 
(2.54tO.25)! (1.27tO.25) (0.46+0.13) (1.27tO.25) 

! 1.300(33.02) -0.08 
REF 

©1987 FUJITSU LIMITED D28016S-2C Dimensions in 
inches and (millimeters) 

1-236 



28·LEAD CERAMIC (CERDIP) FLAT PACKAGE 
(CASE No.: FPT·28C·C03) 

,3,.[,02S 
(9.53±0.64) 

rl 
.387~:g~~ 

INDEX AREA (9.83~g:~g) 1.100 

\n 
~ PIN NO.1 INDEX} 

(27.94)MIN 

.375±.025 

19,531"'641 

.050(1.27) ~ ---ll •. 017±.002 
TYP (O.43±0.05) 

.650±.005 .028(0.71) 
(16.51±0.13) MAX 

f---.689~·017 (17.50~0.43)_ 
.012 0.30 

© 1987 FUJITSU LIMITED F28014S-3C 

Ilmlllllllllllllllllllllllllllllllllllllllllllllll 
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-

.005±.001 
(O.127±O.025) 

.038±.008 

(0.97±O.20) 
.090(2.29) 

MAX 

Dimensions in 
inches (millimeters) 
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PACKAGE DIMENSIONS (continued) 

LCC·28C·F01 

PAD CONFIGURATION 

L'~ NC 

[,~ ::; 
TOP VIEW L''':: A~ 

:14 VEE 

[1~ NC 
L'~ Ae 

2a·PAD CERAMIC (FRIT SEAL) LEADLE$S CHIP CARRIER 
(CASE No.: LCC·28C·F01) 

1-238 

*PIN NO.1 INDEX 

I 

C.040(1.02)TVP 
(3PLCS) 

.105(2.67)MAX 

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

©1987 FUJITSU LIMITED C28006S-1C 

.300(7.62)TVP 

.085(2.16)TVP 

.050( 1.27) TVP 

Dimensions in 
inches (millimeters) 



1111111111111111111111111111111111111111111111111111 

FUJITSU 

MBM10484A-10 1111111111111111111111111111111111111111111111111111 

PAD CONFIGURATION 

D14D13D12011CSWE2 

DOUT, 260252423222120 19 WE, 

DOUT 2 27 18 Al1 

Vee 28 17 A,a 

Vee 1 TOP VIEW 16 Ag 
Vee 2 15 VEe 

DOUTa 3 14 Vee 

DOUT4 4 13 As 

Ao 5 12 A7 

67891011 
A1 A2 A3 A4AS A6 

LCC-28C-F02 

28-PAD CERAMIC (FRIT SEAL) LEADLESS CHIP CARRIER 
(CASE No.: LCC-28C-F02) 

I. 

*PIN NO.1 INDEX 

I 

.400±.010 so=! 
(10.1S±0.25) 

R.008(0.20) 
TVP(24PLCS) 

.040( 1.02)TVP 

.OSO( 1.52lTVP 

.100(2.54)MAX 

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

© 1987 FUJITSU LIMITED C28010S-1C 

TVP 

.320(8.13)TVP 

.082(2.08) 
TVP 

.075(1.91) 
TVP 

.040(1.02)TVP 

Dimensions in 
inches (millimeters) 
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ECl 16384-BIT 
BIPOLAR RANDOM 
ACCESS MEMORY 

MBM100484-15 

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,Te 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 

Input Voltage V IN +0.5 to VEE V 

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

T A for DIP -55 to +125 

Temperature under Bias T e for Flat 
-55 to +125 

°c 

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. 

February 1988 
Edition 2.0 

CERAMIC PACKAGE 
DIP-28C-A06 

CERAMIC PACKAGE 
FPT-28C·C03 

PIN ASSIGNMENT 

Vee grou nded 

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 

cc 
w 
> 
oc 
o 
Ct 
w 
o 
o 
(,) 
w o 
X 

Cs Q--------l 

MEMORY CELL ARRAY 

WE1/WE2~--------1-~ ____ ~~~ ____ ~~~ ____ ~~~ ____ ~~ 

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 100484 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 

1·242 

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 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 

1IIIIIIIIIIIIIIIIIIIilllllllllllllllllllllllllili 
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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, T A = O°C to 85°C for DIP, Airflow ~ 2.5 mis, Te = O°C to 85°C 
for Flat Package, unless otherwise noted.) 

Parameter Symbol Min Typ Max Unit 

Output High Voltage 
VOH -1025 -880 mV 

(VIN = V IH max or VIL min) 

Output Low Voltage 
VOL -1810 -1620 mV 

(V IN = VIH max or V IL min) 

Output High Voltage 
VOHC -1035 mV 

(V IN = V IH min or VIL max) 

Output Low Voltage 
VOLC -1610 mV 

(V IN = VIH min or VIL max) 

Input High Voltage 
V IH -1165 -880 mV 

(Guaranteed Input Voltage High for A" Inputs) 

Input Low Voltage 
V IL (Guaranteed Input Voltage Low for A" Inputs) 

-1810 -1475 mV 

Input High Current (VIN = V IH max) IIH 220 pA 

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

CS Input Low Current (V IN = V IL min) IlL 0.5 170 pA 

Power Supply Current 
lEE -240 mA 

(A" Inputs and Output Open) 

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 = 0 v, VEE = -4.5 V ±5%, Output Load = 50 Q to -2.0 V and 30 pF to GND, TA = O°C to 85°C for DIP, Airflow ~ 
2.5 mis, Tc = O°C to 85°C for Flat Package, unless otherwise noted.) 

GND 

VCC 

READ CYCLE 

Parameter 

Address Access Time 

Chip Select Access Time 

Chip Select Recovery Time 

CS 

DOUT 
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Fig. 2 - AC TEST CONDITIONS 

tr 

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. 

Symbol Min Typ Max Unit 

tAA 15 ns 

tAC 8 ns 

t RC 8 ns 

READ CYCLE TIMING DIAGRAMS 

ADDRESSES --y5O% ______ _ 
----' ~tAA---t~1,,__ 

50%~ DOUT 



WRITE CYCLE 

Parameter Symbol Min 

Write Pulse Width tww 15 

Write Disable Time tws 

Write Recovery Time tWR 

Address Set Up Time tSA 3 

Chip Select Set Up Time tsc 3 

Data Set Up Time tSD 3 

Address Hold Time tHA 2 

Chip Select Hold Time tHe 2 

Data Hold Time tHO 2 

WRITE CYCLE TIMING DIAGRAM 

ADDRESSES 

RISE TIME and FALL TIME 

Parameter Symbol Min 

Output Rise Time tr 

Output Fall Time tf 
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Typ Max Unit 

ns 

8 ns 

17 ns 

ns 

ns 

ns 

ns 

ns 

ns 

Typ Max Unit 

2.5 ns 

2.5 ns 
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CHARACTERISTICS CURVES 
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Fig. 3 - OUTPUT HIGH VOLTAGE 
vs AMBIENT TEMPERATURE 

? -0.7 
w 
<!l 
<1: 
~ -0.8 
o 
> 
::x: 
~ -0.9 
I 

I
:> 
~ -1.0 
:::l 
o 
~ -1. 
> 

1 

o 20 40 60 80 

TA • AMBIENT TEMPERATURE rC) for DIP 

_ 250 
<1: 
E 
~ 200 
w 
II: 
II: 

3 150 

>-
...J 
Q. 

~ 100 
CIl 

w 
w 

50 

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 - SUPPLY CURRENT 
VS. SUPPLY VOLTAGE 
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Fig. 8 - ADDRESS ACCESS TIME 
vs SUPPLY VOLTAGE 
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Fig. 10 - WRITE PULSE WIDTH 
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PACKAGE DIMENSIONS 

1·248 

28·LEAD CERAMIC (METAL SEA.Ll DUAL IN·LlNE PACKAGE 
(CASE No.: DIP·28C·A06) 

O ~~:~:~ 
(1003+0.26) 

f.,."..1...:,.~~~~"""""""'-=--=II~_O'4. 
1.4oot.020 . 

f35.56.0.51) 

~ Il~·m'." ~~ 
.134'.014 

13.40'0.361 

~ --1 .0501.010 --1\ .018~::~ .050:1:.010 

12.54'O.
251L-- f~·.~~~;35~21 fO.46~~:~1 f1.27<O.251 

REF 

©1987 FUJITSU LIMITED 028016S·2C 

INDEX AREA 

28-LEAD CERAMIC (CEROIP) FLAT PACKAGE 
(CASE No.: FPT-28C-C03) 

(0 FUJITSU UMITEDJ9B7 F28014S 3C 

Dimensions in 
inches and (millimetenl 

.COSt.OOl 
(O.127±O.025) 

.038i.ooe 
~G.2ii) 

.09012.291 
MAX-

Dimensionsm 
inches {millimetersl 
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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 Polysilicon), as well as lOP-II 
(Isolation by Oxide and Polysilicon) processing. 

Operation for the M BM 100484A is specified over a temperature range.of from 
OoC to 65°C (T A for DIP, T c for Flat Package and lCC). It also features 
28-pin DIP or Flat package and lCe, and is fully compatible with industry· 
standard 100K-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: 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 lOP-II processing 

ABSOLUTE MAXIMUM RATINGS (See NOTE) 

Rating Symbol Value Unit 

VEEPin 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 

T A for DIP -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-8 

August 1988 
Edition 2.0 

CERAMIC PACKAGE 
DIP·28C·A06 

CERAMIC PACKAGE 
FPT·28C·C03 

LCC·28C·F02: See Page 10 

PIN ASSIGNMENT 

VeCA Vee 

003 0 02 

004 001 

Ao 0 ,4 

A, 0 , 3 

A2 0 '2 

A3 0 11 

A4 CS 
A5 WE1 
As WE2 
A7 NC 

A8 A11 

NC A'0 

VEE Ag 

Vee grounded 

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. 

1-249 
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Fig. 1 - MBM 100484A BLOCK DIAGRAM 

II: 
W 
> a: 
o 
oc 
w o 
o 
u 
w 
o 
X 

cs o---------j 

MEMORY CELL ARRAY 

WE1/WE2o------~L-~ __ ~~ __ ~ __ ~~~ ____ ~~~ ____ ~ 

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 100484A 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 (WE1/WE2) inputs. With both WE1/WE2 and 

1-250 

MODE 

DISABLED 

WRITE "H" 

WRITE "L" 

READ 

*L = Both WE1 and WE2 are low. 

*H = EitherWE1 ~rWE2 ishigh. 

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 WEl 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 LCC 

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°C for DIP, Airflow ~ 2.5 mis, Te = O°C to 65°C 
for Flat Package and LCe, unless otherwise noted.) 

Parameter Symbol Min Typ Max Unit 

Output High Voltage 
V OH -1025 -880 mV 

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

Output Low Voltage 
VOL -1810 -1620 mV 

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

Output High Voltage 
VOHC -1035 mV 

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

Output Low Voltage 
VOLC -1610 mV 

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

Input High Voltage 
VIH (Guaranteed Input Voltage High for All Inputs) 

-1165 -880 mV 

Input Low Voltage 
V IL (Guaranteed Input Voltage Low for All Inputs) 

-1810 -1475 mV 

Input High Current (V IN = V IH max) IIH 220 J.lA 

Input Low Current (V IN = VIL min) IlL -50 J.lA 

CS Input Low Current (V IN = VIL min) IlL 0.5 170 J.lA 

Power Supply Current 
lEE 

(All Inputs and Output Open) 
-330 mA 

CAPACITANCE 

Parameter Symbol Min Typ Max Unit 

Input Pin Capacitance C IN 4 pF 

Output Pin Capacitance COUT 6 pF 

1-251 
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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 

READ CYCLE 

Parameter 

Address Access Time 

Chip Select Access Time 

Chip Select Recovery Time 

cs 

DOUT 

1-252 

Fig.2 - AC TEST CONDITIONS 

tr : tf': 1.5n5 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 8 ns 

tAe 4 ns 

tRe 4 ns 

READ CYCLE TIMING DIAGRAMS 

ADDRESSES~ ______ _ 

-----' ~tAA-j;--
50%A-DOUT 

------------------



WRITE CYCLE 

Parameter Symbol Min 

Write Pulse Width tww 10 

Write Disable Time tws 

Write Recovery Time tWR 

Address Set Up Time tSA 2 

Chip Select Set Up Time tsc 2 

Data Set Up Time tSD 2 

Address Hold Time tHA 1 

Chip Select Hold Time tHC 1 

Data Hold Time tHD 1 

WRITE CYCLE TIMING DIAGRAM 

ADDRESSES 

DOUT 

RISE TIME and FALL TIME 

Parameter Symbol Min 

Output Rise Time tr 

Output Fall Time tf 
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Typ Max Unit 

n.s 

4 ns 

11 ns 

ns 

ns 

ns 

ns 

ns 

ns 

Typ Max Unit 

2.0 ns 

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. 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 
YS SUPPLY VOLTAGE 
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PACKAGE DIMENSIONS 

1·256 

28·LEAD CERAMIC (METAL SEAL) DUAL IN·L1NE PACKAGE 
(CASE No.: DIP·28C·A06) 

R0;.o~~271 \ - -J 0] 1 
INDEX AREA D 

\n 
I :: ..... --- 1.400±.020 -

(35.5S±0.51 ) 

_I .OSO(1.52)MAX ! 

----L .200(5.08)MAX 

~ LUJ t .134±.014 l (3.40±0.3S) 

.1 00±.01 0 I I .050±.010 -J I .018~:~~~ j -.-05--tO~-.O-1 0-'-

(2.54±0.25)1 (1.27±0.25) (0.4S+0.13) (1.27±0.25) 
I 1.300(33.02) -0.08 

REF 

© 1981 FUJITSU LIMITED D28016S·2C Dimensions in 
inches and (millimeters) 



PACKAGE DIMENSIONS 

28·LEAD CERAMIC (CERDIP) FLAT PACKAGE 
(CASE No.: FPT·28C·C03) 

INDEX AREA 

\n 
PIN NO.1 INDEX / 

.050(1.27) ~ --J I •. 017±.OO2 
TYP (0.43±0.05) 

.650±.005 
(16.51±0.13) 

f--.689~.Q17 (17.50+0 .43)_ 
.012 

© 1987 FUJITSU LIMITED F28014S·3C 
-0.30 

J 
.375±.025 
(9.53±0.64) 

rl 
.387~:g~~ 

(983+0 .33 ) 1.100 
. -0.30 

(27.94)MIN 

~ 
.375±.025 

19.53(""641 

.028(0.71) 

MAX 

1111111111111111111111111111111111111111111111111111 
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-

-

.005±.001 
(0.127±1l.025) 

.038±.008 
(0.97±O.20) 
.090(2.29) 

MAX 

Dimensions in 
inches (millimeters) 
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PACKAGE DIMENSIONS 

PAD CONFIGURATION 

D14D13D12011CS WE2 

DOUT126[]252423222120 19 WE, 

OOUT 2 27 18 A" 

Vee 28 17 A10 

~~~ ~ TOP VIEW ~: ~:E 
DOUT3 3 14 VEE 

DOUT4 4 13 As 

AO 5 12 A7 

6 7 8 9 1011 
A, A2 A3 A4A5 A6 

LCC·28C·F02 

28·PAD CERAMIC (FRIT SEAL) LEADLESS CHIP CARRIER 
(CASE No.: LCC·28C·F02) 

'PIN NO.1 INDEX 

I 

C .400±.010 SQ~ 
(10.16±0.25) 

R.008(0.20) 
TYP(24PLCS) 

.040( 1.02)TYP 

.060(1.52)TYP 

.100(2.54)MAX 

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

© 1987 FUJITSU LIMITED C28010S·1C 

1·258 

TYP 

.320(8.13)TYP 

.082(2.08) 
TYP 

.075(1.91) 
TYP 

.040( 1.02)TYP 

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 Polysilicon), as well as lOP-II 

(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 Eel 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 lOP-II processing 

ABSOLUTE MAXIMUM RATINGS (See NOTE) 

Rating Symbol Value Unit 

VEEPin 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 forDIP -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 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 100484A-l0 

August 1988 
Edition 2.0 

t;ERAMIC PACKAGE 
DIP-28C-A06 

CERAMIC PACKAGE 
FPT-28C-C03 

LCC-28C-F01. See Page 10 
LCC-28C-F02' See Page 11 

PIN ASSIGNMENT 

Vee 

D02 

DOl 

D14 

D'3 

D12 

A3 Dll 

A4 CS 
As WE! 
As WE2 

A7 NC 

As All 

NC A10 

VEE A9 

Vee grou nded 

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. 

1-259 

II 



.. 

1111111111111111111111111111111111111111111111111111 

FUJITSU 

1111111111111111111111111111111111111111111111111111 MBM100484A-10 

Fig. 1 - MBM 100484A BLOCK DIAGRAM 

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

cso----~ 

MEMORY C~LL ARRAY 

WE1/WE2o-----1-__ ----~~~----~~~----~~~----~ 

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 M 8M 100484A 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 (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 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 WEl 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-O R 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 

1111111111111111111111111111111111111111111111111111 

FUJITSU 
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Ambinet Temperature for DIP, ease 
Temperature for Flat Package and Lee 

O°C to 85°C 

(Vee = a v, VEE = -4.5 V, Output Load = 50 n to -2.0 V, TA = oOe to 85°C for DIP, Airflow ~ 2.5m/s, TA = oOe to 85°C 
for Flat Package and Lee, unless otherwise noted.) 

Parameter Symbol Min Typ Max Unit 

Output High Voltage 
V OH 

(V IN = V IH max or V IL min) 
-1025 -880 mV 

Output Low Voltage 
VOL 

(V IN = V IH max or V IL min) 
-1810 -1620 mV 

Output High Voltage 
V OHC 

(V IN = V IH min or V IL max) 
-1035 mV 

Output Low Voltage 
VOLC -1610 mV 

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

Input High Voltage 
V IH (Guaranteed Input Voltage High for All Inputs) 

-1165 -880 mV 

Input Low Voltage 
V IL (Guaranteed Input Voltage Low for All Inputs) 

-1810 -1475 mV 

Input High Current (V IN = V IH max) IIH 220 J.lA 

Input Low Current (V IN = VIL min) IlL -50 J.lA 

CS Input Low Current (V IN = V IL min) IlL 0.5 170 J.lA 

Power Supply Current 
lEE -260 mA 

(All Inputs and Output Open) 

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 = 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, T C = OoC 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 

cs 
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Fig.2 - AC TEST CONDITIONS 

tr = tf = 1.50s 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~ ______ _ 

---' I=tAA------l~Ir-
5°o/L 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 

1111111111111111111111111111111111111111111111111111 
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Symbol Min Typ Max Unit 

tww 10 ns 

tws 5 ns 

tWR 11 ns 

tSA 2 ns 

tsc 2 ns 

tso 2 ns 

tHA 1 ns 

tHC 1 ns 

tHO 1 ns 

WRITE CYCLE TIMING DIAGRAM 

i\ 
,V 
/ 

~I \{ 
/\. /\ 

~~D - --- ,)t~~ 
\ ,I 

\ /1---tHA--
I---tSA tww tHC-----

tsc 50% J{50% 

--- tws l--- f---tWR-

Symbol Min Typ Max Unit 

tr 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. 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 - SUPPL Y CURRENT 
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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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) 

....... 

RO;:'i;'\ ~ 0] 1 
INDEX AREA ~ 

\n - .....,~ .................... -------
I 1.400+.020 

• (3S.S6±0.S1) 

I .060(1.S2)MAX 

. ~ .200(S.08)MAX 

~ LUJ .134±.014 
(3.40±0.36) 

'I +.005 ------t---'-.1 00±.01 0 .0SO±.01 0 --l .018_.003 .OSO±.010 
(2.54±0.2S) (1.27±0.25) '(046+0.13) (1.27±0.2S) 

1.300(33.02) . -0.08 

REF 

© 1987 FUJITSU LIMITED D28016S-2C Dimensions in 
inches and (millimeters) 
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2S·LEAD CERAMIC (CERDIP) FLAT PACKAGE 
(CASE No.: FPT·28C·C03) 

.1 
.37S±.025 

(9.S3±0.64) 

rl 

1111111111111111111111111111111111111111111111111111 
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.387~:g~~ 
INDEX AREA (9.83~g:~~) 1.100 

(27.94)MIN 

\-

PIN NO.1 INDEX/ 

.050(1.27) ~ --11 . . 017±.002 
TYP (0.43±0.OS) 

.6S0±.005 
(16.51±0.13) 

__ .689+.017 (17.50+0.43 -1 
-.012 

© 1987 FUJITSU LIMITED F28014S·3C 

-i 
.37S±.025 

f9.53i"641 

.028(0.71) 

MAX 

.005±.001 
(0.127±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 

1·268 

LCC-28C-F01 

28-PAD CERAMIC (FRIT SEAL) LEADLESS CHIP CARRIER 
(CASE No.: LCC-28C-F01) 

*PIN NO.1 INDEX 

! 

C.040( 1.02)TYP 
(3PLCS) 

.045(1.14)TYP 

.065(1.65)TYP 

.105(2.67)MAX 

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

©1987 FUJITSU LIMITED C28006S-1C 

(1.27±O.15) 

.300(7.62)TYP 

.085(2.16)TYP 

C.015(O.38)TYP 

.050( 1.27) TYP 

Dimensions in 
inches (millimeters) 
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PAD CONFIGURATION 

D14013D12Dl1CsWE2 

DOUT, 260252423222120 19 WE, 

OOUT2 27 18 A11 

Vee 28 17 Al0 

Vee , TOP VIEW 16 Ag 
Vee 2 15 VeE 

DOUT3 3 14 VEE 

DOUT4 4 13 As 

Ao 5 12 A7 

67891011 
A, A2 A3 A4AS A6 

LCC-28C-F02 

28·PAD CERAMIC (FRIT SEAL) LEADLESS CHIP CARRIER 
(CASE No.: LCC-28C-F02) 

*PIN NO.1 INDEX 
/ 

.400±.010 ~ 
(10.16±0.25) SO 

.236 (6.0) SO ---l-----l-..:...:. 0'"'-82....:.(_2._08'-'-) 
TVP TVP 

R.012(O.30)TVP .047(1.2) .016(0.4) 
(4PLCS) TVP 

R.008(O.20) 
TVP(24PLCS) 

.040( 1.02)TVP 

.060(1.52)TVP 

.100(2.54)MAX TVP 

.320(8.13)TVP 

.075(1.91) 

TVP 

.040( 1.02)TVP 

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

g 1987 FUJITSU LIMITED C28010S-1C 

Dimensions in 
inches (millimeters) 
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ECl 16384-BIT 
BIPOLAR RANDOM· 
ACCESS MEMORY 

16384-BIT BIPOLAR ECl RANDOM ACCESS MEMORY 

The Fujitsu MBM100A484 ;s fully decoded 16384 bit ECl read/ 
write random access memory designed for high-speed scratch 
pad, 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. 

Operation for the MBM100A484 is specified over a temper
ature range of the Case Temperature (TC) from DOC to 85°C. 
It also features 28-pin Ceramic DIP or Flat Package and is 
fully compatible with industry standard lOOK-series ECL 
famil ies. 

• 4096 words x 4 bit organization 
• On-chip voltage temperature compensation for improved 

noise margin 
• Fully compatible with industory standard lOOK series 

ECl famil ies 
• Address access time: 5ns max 

Chip select access time: 3ns max 
• Power dissipation: -300 rnA min 
• Open emitter output for ease of memory expansion 

ABSOLUTE MAXIMUM RATINGS (See NOTE) 

Rating Symbol Value Unit 

VEE Pin Potential to Ground VEE +0.5 to -6.0 V Pin 
Input Voltage VIN +0.5 to -2.0 V 
Output Current (~C, Output lOUT -30 rnA High) 

Temperature under Bias TC -55 to +125 °C 

Storage Temperature TSTG -65 to +150 °c 

MBMIOOA484-5 

T5318-B886 
June, 1988 

CERAMIC PACKAG€ 
D'P·28C·A06 

CERAMIC PACKAGE 
FPT·28C·C03 

OIl 
012 
013 
014 
001 
002 
vee 
vee 
003 
004 

AO 
Al 
A2 
A3 

C5 
wt 
NC 
NC 
All 
AID 
A9 
VEE 
NC 
A8 
A7 
A6 
A5 
A4 

PIN ASSIGNMENTS 

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. 

r«lTE: Permanent deVIce damage may 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 maximum rating conditions for extended periods may affect device reliability. 
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Fig.l - MBMlOOA484 BLOCK DIAGRAM 

MEMORY CELL ARRAY 

cso------! 
iIE~------~~--~~,_--~-L~--~-l~--~~ 

TRUTH TABLE 

INPUT 

CS ~ DIN 

H X X 

L L H 

L L L 

L H X 

FUNCTIONAL DESCRIPTION 

The Fujitsu MBMlOOA484 is fully decoded 
16384 bit read/write random access memory 
organized as 4096 words by4 bits. Memory 
cell selection is achieved by means of a 
l2-bit address designed AD 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 

1-272 

OUTPUT MODE 

L DISABLED 

L WRITE "H" 

L WRITE "L" 

H .. High Voltage Level 

L = Low Voltage Level 

X" Don't care 

DOUT READ 

WE input. With both 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 flexi
bility in output wired-OR connection. 



FUJITSU MBM100A484-5 

GUARANTEED OPERATING CONDITIONS 
'Referenced to VCC) 

Parameter Symbol Min Typ Max Unit Case Temperature (TC) 

Supply Voltage VEE -4.73 -4.5 -4.27 V OOC to 85°C 

DC CHARACTERISTICS 
.. 

(VCC=OV, VEE=-4.5V, Output Load=50n to -2.OV, TC=OoC 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 -1650 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 
(Guaranteed Input Voltage VIH -1165 -880 mV 
High for All Inputs) 

Input Low Voltage 
(Guaranteed Input Voltage VIL -1810 -1475 mV 

Low for All Inputs) 
Input High Current IIH 220 lJA (VIN = VIH max) 
Input Low Current IlL -50 90 lJA (VIN = VIL min) 
CS Input Low Current III 0.5 170 lJA (VIN = VIL min) 
Power Supply Current 

lEE -300 rnA (All Inputs and Outputs Open) 
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FUJITSU MBMIOOA484-5 

AC CHARACTERISTICS 
(VCC=OV, VEE=-4.SV±S%, Output Load=50Q to -2.0V, TC=OoC to 85°C, unless otherwise noted.) 

READ CYCLE 

Parameter Symbol Min Typ Max Unit .. Address Access Time tAA 5 ns 

Chip Select Access Time tAC 3 ns 

Chip Select Recovery Time tRC 3 ns 

WRITE CYCLE 

Parameter Symbol Min Typ Max Unit 

Write Pulse Width tww TBO ns 

Write Disable Time tws 3 ns 

Write Recovery Time tWR TBO ns 

Address Set Up Time tSA 1 ns 

Chip Select Set Up Time tsc 1 ns 

Data Set Up Time tso 1 ns 

Address Hold Time tHA 1 ns 

Chip Select Hold Time tHC 1 ns 

Data Hold Time tHO 1 ns 
All timing measurement ;s referenced to 50% input and output levels. 

RISE TIME and FALL TIME 

Parameter Symbol Min Typ Max Unit 

Output Rise Time tr TBO ns 

Output Fall Time tf TBO ns 

1-274 



FUJITSU MBMIOOA484-5 

PACKAGE DIMENSIONS 

28-LEAD CERAMIC (METAL-SEAL) DUAL IN-LINE PACKAGE 
(CASE NO.: DIP-28C-A06) 

.200(5.08)MAX 

1~r-.06()I1.521MA~ ~l 

~ llll .134±.014 
(3.40:0.36) 

.100:.010 i .050:.010 II .018~:~~; I .050~.010 
{2.54±0.2S)1 (1.27:0.251 ~ +0.13 (1.27:0.25) 

I 1.300(33.021 (0.46 -o.OS) 
REF 

©1987 FUJITSU LIMITED D2S01SS·2C 
Dimensions in 
inches and (millimeters) 
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PACKAGE DIMENSIONS 

28-LEAD CERAMIC (CERDIP) FLAT PACKAGE 
(CASE NO.: FPT-28C-C03) 

INDEX AREA 

\l 
PIN NO.1 INDEX/ 

.050(1.27) I-- --H .017t.002 

.650t.005 
(16.51:1:0.13) 

TVP C 10.43.0.051 

.689:.017 (17.50:°·43)_ .012 
© 1987 FUJITSU LIMITED F28014S·3C 

0.30 
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f 
.375:1:.025 

(9.53±0.641 

Ii 
.387::g~~ 
(9.83:g:~~1 1.100 

(27.94)MIN 

-t 
.375:1:.025 

(9.53±0.641 

l 
.028(0.71) 

MAX 

-
---

.005:1:.001 
(0.127 :1:0.025) 

.038:1:.008 

(0.97:1:0.201 
.090(2.29) 

MAX 

Dimensions in 
inches (millimeters) 
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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 organi~ 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 100·n (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 
OOC to 75°C (T d. 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/bit typo (MBM 10490·15) 

0.012 mW/bit typo (MBM 10490·25) 

• IOP·II 

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 

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. 

MBM 1 0490-1 5 
MIM10490-25 

July 1987 
Edition 3.0 

CERAMIC PACKAGE 
01 P·22C·A02 

CERAMIC PACKAGE 
FPT ·22C·C01 

PIN ASSIGNMENT 

*V cc 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 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 

DIN 

X 

H 

L 

X 

FUNCTIONAL DESCRIPTION 

OUTPUT 

L 

L 

L 

DOUT 

The Fujitsu MBM 10490 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 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 
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MODE 

DISABLED 

WRITE "H" 

WRITE "L" 

READ 

DOUT 

H ; High Voltage Level 

L ; Low Voltage Level 

X ; Don't care 

CS 

WE 

DIN 

active 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-inverted. Open emitter outputs are provided to 

allow for maximum flexibility in output wired-OR con

nection. 



GUARANTEED OPERATING CONDITIONS 
(Referenced to ved 

Parameter Symbol Min Typ Max 

Supply Voltage VEE -5.46 -5.2 -4.94 

DC CHARACTERISTICS 

1111111111111111111111111111111111111111111111111111 

MBM10490-15 FUJITSU 
MBM 1 0490-25 1111111111111111111111111111111111111111111111111111 

Unit Case Temperature 

V O°C to 75°C 

(Vee'" OV, VEE" -5.2V, Output Load - 50n and 30pF to -2.0V, Te" oOe to 75°e, unless otherwise noted.) 

Parameter Symbol Min Typ Max Unit Tc 

-1000 -840 O°C 
Output High Voltage 

VOH -960 -810 mV 25°C 
(V IN = V IH max or V IL min) 

-900 -720 75°C 

-1870 -1665 O°C 
Output Low Voltage 

VOL -1850 -1650 mV 25°C 
(VIN = V IH max or V IL min) 

-1830 -1625 75°C 

-1020 O°C 
Output High Voltage 

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) 

- 1839 -1450 75°C 

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

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

CS Input Low Current (VIN = V IL min) IlL 0.5 170 IlA 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 CIN 4 6 pF 

Output Pin Capacitance COUT 4 7 pF 
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AC CHARACTERISTICS 
(Vee" OV, VEE = -4.5V±5%, Output Load = 50n to -2.0V and 30pF to GND, TC = O°C to 85°C, unless otherwise noted.) 

GND 

VCC 

____ V"T"E_E _...J RL 

READ CYCLE 

Parameter 

Address Access' Ti me 

Chip Select Access Time 

Chip Select Recovery Time 

DOUT 

1·280 

Fig.2 - AC TEST CONDITIONS 

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 

t AC 10 15 ns 

t RC 10 15 ns 

READ CYCLE TIMING DIAGRAMS 

ADDRESSES ~ .... 50_% _______ _ 

----f ~ 'AA:::::j,-
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 
\ 

I\. 

ADDRESSES 

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 2 

tHC 2 

tHO 2 

"""'"'"""'"'""'"""""""'"""""" 
MBM 10490-1 5 FUJITSU 

MBM 10490-25 """"'"'""""""""'"'111"''''111'''"111 

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 

lV 

\1 ~{" 
1\ II\. 

~~o r-- - '"of 
\- I 
~ /----tHA---

-tSA tww tHC-

tsc 50%\ } 150% / 
I -----

--- tws I-- -tWR-

Symbol Min Typ Max Unit 

tr 2 ns 

tf 2 ns 
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CHARACTERISTICS CURVES 
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Fig. 3 - OUTPUT HIGH VOLTAGE 
vs CASE TEMPERATURE 
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Fig. 10 - ADDRESS ACCESS TIME 
vs SUPPLY VOLTAGE 
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PACKAGE DIMENSIONS 
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22·LEAD CERAMIC (METAL SEAL) DUAL IN·LlNE PACKAGE 
(CASE No.: DIP·22C·A02) 

~(:::)J ~ ]1l
:, 

[. .1079 •. 011 I 
(27.41~O.28) 

.200(5.08IMAX 

~m'1~~~811 

J l!! .134'.014 
(3.40.0.36) 

~ +.00' .100:t.Ol0 __ .050±.004 --J I .018_.003 .035:t.015 
(2.5410.25) (1.27:tO.l01 (O.46:g:J~1 (0.89:1:0.38) 

1.000(25.40IREF 

e FUJITSU LIMITE01987 D22013S'2C 

22~LEAD CERAMIC AXIAL FLAT PACKAGE 
(CASE No.: FPT·22C.cOl) 

Dimensions in 
inches (millimeters\ 

090(229) 

l ~~r 
GLASS SEAL 

@FUJITSU LIMITED 1987 F22001S'4C 

ig~;;~g.~251 I 
.037±.OO5 
(0.94±0.131 

.S36±.004 

-=1'" 
,2001:.010 

(5.08'0.25) 

Dimensions in 
inches (millimeters} 
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ECl 65536-BIT 
BIPOLAR RANDOM 
ACCESS MEMORY 

MBM100490·15 
MBM 100490·25 

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 lop·n (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 (Te). 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) 

• lop-n 

ABSOLUTE MAXIMUM RATINGS (See NOTE) 

Rating Symbol Value 

VEE 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 

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 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. 

July 1987 
Edtion 1.0 

CERAMIC PACKAGE 
01 P-22C-A02 

CERAMIC PACKAGE 
FPT-22C·C01 

PIN ASSIGNMENT 

A. 

A5 

A6 3 

A7 

AS 
VEE 

Ag 

A'0 

'Vee grounded 

LCC PAD CONFIGURATION: SeePage 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 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 

DIN 

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 (~) input is provided for memory expansion. The 
read and write operations are controlled by the state of the 

1·286 

MODE 

DISABLED 

WRITE "H" 

WRITE "L" 

READ 

DOUT 

H = High Voltage Level 

L = Low Voltage Level 

X = Don't care 

CS 

WE 

DIN 

active 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·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 

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII!IIIIIIIIII 

MBM 100490.15 FUJITSU 
MBM 100490·25 1111111111111111111111111111111111111111111111111111 

Unit Case Temperature 

V OoC to 85°C 

(Vee = OV, VEE = -4.SV, Output Load = son and 30pF to -2.0V, Te = O°C to 8SoC, unless otherwise noted.) 

Parameter Symbol Min Typ Max Unit 

Output High Voltage 
VOH -1025 -880 mV 

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

Ouput Low Voltage 
VOL -1810 -1620 mV 

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

Output High Voltage 
VOHC -1035 mV 

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

Output Low Voltage 
VOLC -1610 mV 

(V 1N = V IH min or V IL max) 

Input High Voltage 
V IH -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 (V IN = V IH max) IIH 220 IJ,A 

Input Low Current (V IN = V IL min) IlL -50 IJ,A 

CS Input Low Current (V IN = V IL min) IlL 0.5 170 IJ,A 

Power Supply Current 
MBM 100490·15 -300 

(All I nputs and Output Open) lEE rnA 
MBM 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 • -4.5V±5%, Output Load - 50n to -2.0V and 30pF to GND, T c - O°C to 85°C, unless otherwise noted.) 

GND 

VCC 

READ CYCLE 

Parameter 

Address Access Time 

Chip Select Access Time 

Chip Select Recovery Time 

DOUT 

1-288 

Fig.2 - AC TEST CONDITIONS 

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 

t AC 10 15 ns 

t RC 10 15 ns 

READ CYCLE TIMING DIAGRAMS 

AD DR ESSE S:.I0..50_% _______ _ 

DOUT-----' ____ ~-_-___ tA_A_~ ___ 50% 



WRITE CYCLE 

MBM 10490-15 
Parameter Symbol 

Min Typ Max 

Write Pulse Width tww 15 

Write Disable Time tws 10 

Write Recovery Time tWR 15 

Address Set Up Time tSA 2 

Chip Select Set Up Time tsc 2 

Data Set Up Time tso 2 

Address Hold Time tHA 1 

Chip Select Hold Time tHC 1 

Data Hold Time tHO 1 

WRITE CYCLE TIMING DIAGRAM 

ADDRESSES 

/. 

RISE TIME and FALL TIME 

Parameter Symbol 

Output Rise Time tr 

Output Fall Time tf 

Min 

Hilmllllllllllllllllllllllllllllllllllllllllill 
MBM 100490.15 FUJITSU 
MBM 100490·25 mllllllllllllllllllllllllllllllllllllllllllllllill 

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 

Typ Max Unit 

2 ns 

2 ns 
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CHARACTERISTICS CURVES 
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Fig. 3 - OUTPUT HIGH VOLTAGE 
vs CASE TEMPERATURE 
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Fig. 10 - ADDRESS ACCESS TIME 
vs SUPPLY VOLTAGE 
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PACKAGE DIMENSIONS 
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ZZ-LEAO CERAMIC (METAL SEALI DUAL IN·lINE PACKAGE 
CCASE No.: OIP·Z2C·A021 

~(:::)J~]3:l: 
I .1079 •. 011 I 

127 .• 1<0.28) 

Cl FUJITSU LIMITEDUtt17 D22D13S·2C 

ZZ·LEAO CERAMIC AXIAL FLAT PACKAGE 
CCASE No.: FPT·2ZC.c011 

Dimensions in 
inches (millimeters) 

0901229) 

l 
MAX 

~:r 

ClFUJITSU LIMITED 18117 F22001S·4C 

.536'.004 

I "J:":' 15.08.0.25) 

Dimension,." 
inehes(millimeters) 
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ECL 65536-BIT 
BIPOLAR RANDOM 
ACCESS MEMORY 

65536-BIT BIPOLAR ECL RANDOM ACCESS MEMORY 

The Fujitsu MBM10494 is fully decoded 65536 bit ECL read/ 
write random access memory designed for high-speed scratch 
pad, control and buffer storage applications. The device 
is organized as 16384 words by 4 bits, and it features on 
chip voltage compensation for improved noise margin. 

Operation for the MBM10494;s specified over a temparature 
range of the Case Temperature(TC) from DoC to 75°C. It also 
features 28-pin Ceramic DIP or Flat Package and is fully 
compatible with industry standard 10K-seriese ECL families. 

• 16384 words x 4 bit organization 
On-chip voltage compensation for improved noise margin 

• Fully compatible with industory standard 10K series 
ECL families 

• Address access time: 7ns max 
Chip select access time: 5ns max 

• Power dissipation: -330 rnA min 
• Open emitter output for ease of memory expansion 

ABSOLUTE MAXIMUM RATINGS (See NOTE) 

Rating Symbol Value 

VEE Pin Potential to Ground VEE +0.5 to -6.0 Pin 
Input Voltage VIN +0.5 to -2.0 
Output Current (DC, Output lOUT -30 High) 

Temperature under Bias TC -55 to +125 

Storage Temperature TSTG -65 to +150 

Unit 

V 

V 

rnA 

°c 

°c 

MBMI0494-7 

TS314-C886 
June, 1988 

CERAMIC PACKAGE 
DIP-28C-A 10 

011 
012 
013 
014 
001 
002 
VCC 
VCC 
003 
004 

AO 
A1 
A2 
A3 

F PT-28C-C03 

CS 
WE 
NC 
Al3 
A12 
All 
A10 
VEE 
A9 
A8 
A7 
A6 
A5 
A4 

PIN ASSIGNMENTS 

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. 

NOTE: Permanent deVIce damage may 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 maximum rating conditions for extended periods may affect device reliability. 
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Fig.l - MBMl0494 BLOCK DIAGRAM 
AS A9 A1D All A12 A13 

AD 
Al a: 

UJ 
;:: A2 a: 
C A3 ...... 
a: 

A4 UJ 
c 
0 
U AS UJ 
C 
I A6 >< 

A7 

CS 
wt 

TRUTH TABLE 
011 001 

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 
65536 bit read/write random access memory 
organized as 16384 words by 4 bits. Memory 
cell selection is achieved by means of a 
14-bit address designed 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 the active low Write Enable 

1-294 

I I 
I I 
I I 
I I 
I I 
I· I 
I I 
I I 
I I 
I I 
I I 
I I 

MEMORY Q.ELL ARRAY: 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

012 002 

MODE 
DISABLED 
WRITE IIHII 
WRITE IILII 
READ 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

013 003 014 004 

L = Low voltage level 
H = High voltage level 
X = Don't care 

WE input. With both 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 flexi
bility in output wired-OR connection. 



FUJITSU MBMI0494-7 

GUARANTEED OPERATING CONDITIONS 
'Referenced to VCCJ 

Parameter Symbol Min Typ Max Unit Case Temperature (TC) 

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

DC CHARACTERISTICS 
(Vec=ov, VEE=-5.2V, Output Load=50Q to ~2.0V, TC=OoC to 75°C, unless otherwise noted.) 

Parameter Symbol Min Typ Max Unit TC 

Output High Voltage -1000 840 ove 
VOH -960 -810 mV 25°C (VIN = VIH max or VIL min) -900 -720 75°C 

Output Low Voltage -1870 -1665 ave 
VOL -1850 -1650 mV 25°C (VIN = VIH max or VIL min) -1830 -1625 75°e 

Output High Voltage -1020 ooe 
VOHC -980 mV 25°C (VIN = VIH min or VIL max) -920 75°C 

Output Low Voltage -1645 ooe 
VOLe -1630 mV 25°e (VIN = VIH min or VIL max) -1605 75°e 

Input High Voltage -1145 -840 ove 
(Guaranteed Input Voltage VIH -1105 -810 mV 25°C 

Hi gh for A 11 Inputs) -1045 -720 75°e 
Input Low Voltage -1870 -1490 O°C 
(Guaranteed Input Voltage VIL -1850 -1475 mV 25°e 

Low for All Inputs) -1830 -1450 75°e 
Input High Current IIH 220 llA oOCto75°C (VIN = VIH max) 
Input Low Current IlL -50 llA OOeto75°e (VIN = VIL min) 
CS Input Low Current IlL 0.5 170 llA OOCto75°C (VIN = VIL min) 
Power Supply Current lEE -330 rnA OOCto75°C (All Inputs and Outputs Open) 
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AC CHARACTERISTICS 
(VCC=OV t VEE=-4.5V±5%t Output Load=50Q to -2.0V t TC=O°C to 85°C t unless ptherwise noted.) 

READ CYCLE 

Parameter Symbol Min Typ Max Unit 

Address Access Time tAA 7 ns 

Chip Select Access Time tAC 5 ns 

Chip Select Recovery Time tRC 5 ns 

WRITE CYCLE 

Parameter Symbol Min Typ Max Unit 

Write Pulse Width tww 7 ns 

Write Disable Time tws 5 ns 

Write Recovery Time tWR 8 ns 

Address Set Up Time tSA TBD ns 

Chip Select Set Up Time tsc 1 ns 

Data Set Up Time tSD 1 ns 

Address Hold Time tHA 1 ns 

Chip Select Hold Time tHC 1 ns 

Data Hold Time tHO 1 ns 
All tlmlng measurement 1S referenced to 50% lnput and output levels. 

RISE TIME and FAll TIME 

Parameter Symbol Min Typ Max Unit 

Output Rise Time tr TSD ns 

Output Fa 11 Time tf TSD ns 
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PACKAGE DIMENSIONS 

l8-LEAD CERAMIC (CERDIP) FLAT PACKAGE 
(CASE NO.: FPT-28C-C03) 

INDEX AREA 

\n 
PIN NO.1 INDEX/ 

.050(1.27) ~ --II .017±.002 

TVP t= '0.43.0.051 
.650:!:.005 

(16.51:!:0.13) 

.689:.017 (17.50+0.43)_ 
.012 

© 1987 FUJITSU _IMITEO F28014S.3C 
-0.30 

J 
.375:!:.025 

(9.53:!:O.64) 

1-1 
.387::g~~ 

(9.83:g:ig) 1.100 
(27.94)MIN 

l1 
.375:!:.025 

"·'T.641 

.028(0.71) 

MAX 

-

-

.005:!:.001 
(0. 127:!:0.025) 

.038:!:.008 

(0.97:!:0.20) 
.090(2.29) 

MAX 

Dimensions in 
inches (millimeters) 

.. 
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TTL 576-BIT 
BIPOLAR RANDOM 
ACCESS MEMORY 

MBM 93419 

64x9 BIT BIPOLAR TTL RANDOM ACCESS MEMORY 

The Fujitsu MBM 93419 is a high speed TTL Read/Write Random Access 

Memory, organized as 64 words by 9 bits, and open collector outputs. 

It is housed in 28-pin dual-in-I ine package, and plug-in replaceable with F93419. 

It is ideally suited for scratchpad, small buffer and other applications where 

the number of required words is small and the number of required bits per 

word is relatively large. The ninth bit can provide parity for 8-bit words system. 

• 64 Words x 9 Bits Organization 

• +5V Single Power Supply 

• TTL Inputs and Outputs 

• Open Collector Outputs 

• Address Access Time: 45ns Max. 

• Chip Select Access Time: 40ns Max. 

• Power Dissipation: 1.3mW/bit Typ. 

• Compatible with F93419 

ABSOLUTE MAXIMUM RATINGS 

Rating Symbol Value Unit 

Power Supply Voltage Vee -0.5 to +7.0 V 

Input Voltage (DC) V IN -0.5 to +5.5 V 

Input Current (DC) liN -12.0 to +5.0 mA 

Output Voltage (Output High) V OUT -0.5 to +5.5 V 

Output Current (DC, Output Low) lOUT +20.0 mA 

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. 

CERAMIC PACKAGE 

DIP-28C-C02 

PIN ASSIGNMENT 

A3 Vee 

A. A2 

As Al 
DID AD 
DII DOD 

DI2 DOl 

DI3 D02 
DI. D03 
Dis DO. 
DI6 DOs 

DI7 D06 
Dis D07 
WE DOs 

GND CS 

June 1983 

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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As 
A. 

A3 
ADDRESS 
DECODOR 

A2 

AI 

TRUTH TABLE 

INPUT 
1----

CS WE 

H X 

L L 

L L 

L H 

Fig. 1 - MBM 93419 BLOCK DIAGRAM 

WORD 
DRIVER 

OUTPUT MODE 
DI 

X H DISABLED 

H H WRITE "H" 

L H WRITE"L" 

X DOUT READ 

CAPACITANCE (TA = 25°C, VCC = 5.0V, VIN = 2.0V, f = 1MHz) 

Value 
Parameter Symbol 

Min Typ 

Input Pin Capacitance CIN - -

Output Pin Capacitance COUT - -

1-300 

32 x 18 
CELL 

ARRAY 

SENSE 
AMP 

WRITE 
DRIVER 

H = HIGH VOLTAGE LEVEL 

L = LOW VOLTAGE LEVEL 

X = DON'T CARE 

*DATA OUTPUT IS THE 
COMPLEMENT OF DATA 

INPUT. 

Max 

5.0 

8.0 

Unit 

pF 

pF 



GUARANTEED OPERATING CONDITIONS 

Parameter Symbol Min Typ 

Power Supply Voltage Vee 4.75 5.0 

Input High Voltage V1H 2.1 -

Input Low Voltage VIL - -

DC CHARACTERISTICS 
(Vee = 5V ± 5%, T A = O°C to 75°C, Air Flow ~ 2.5m/sec, After Warm-up ~ 2min.) 

Parameter Symbol Min 

Output Low Voltage 
VOL (Vee = Min, IOL = 12mA) 

Input High Voltage 
V IH (Guaranteed Input Voltage High for All Inputs) 

Input Low Voltage 
V IL (Guaranteed Input Voltage Low for All Inputs) 

Input Low Current 
IlL 

(Vee = Max, VIN = 0.4V) 

Input High Current 
IIH1 

(Vee = Max, V IN = 4.5V) 

Input High Current 
IIH2 

(Vee = Max, V IN = 5.25V) 

Output Leakage Current 
leEx 

(Vee = Max, VOUT = 4.5V) 

Input Clamp Diode Voltage 
Veo 

(Vee = Max, liN = -10 mAl 

Power Supply Current 
Icc 

(Vee = Max, T A = 25°C, All Input GND) 

Max 

5.25 

-

0.8 

Typ 

0.4 

1.6 

1.5 

-250 

1.0 

1.0 

-1.0 

160 

1111111111111111111111111111111111111111111111111111 

FUJITSU 
MBM 93419 1111111111111111111111111111111111111111111111111111 

Unit 
Ambient 

Temperature 

V 

V O°C to +75°C 

V 

Max Unit 

0.5 V 

V 

V 

-400 J.1A 

40 J.1A 

1.0 mA 

100 J.1A 

-1.5 V 

200 mA 

1-301 
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AC CHARACTERISTICS 
(Vec = 5V ± 5%, T A = O°C to 75°C, Air Flow ~ 2.5m/sec, After Warm-up ~ 2min.) 

VCC 

r 
VCC RL1 

000 - 008 

RL2 =~CL 
GNO 

t -

--'::-

READ CYCLE 

Parameter 

Address Access Time 

Chip Select Access Time 

Chip Select Recovery Time 

1-302 

Fig. 2 - AC TEST CONDITIONS 

Symbol 

tAA 

tAC 

tRC 

]; 10% 

tf 

Input Pulse Voltage: 3.5V p_p 

Input Pulse Rise and Fall Time: 10ns 
Output Load : R L 1 = 450n 

: RL2 = 750n 
: CL = 30pF (Including Jig) 

Timing Measurement Levels: Input = 1.5V 
Output = 1.5V 

Min Typ Max 

26 45 

18 40 

18 40 

READ CYCLE TIMING DIAGRAMS 

Unit 

ns 

ns 

ns 



WRITE CYCLE 

Parameter Symbol Min 

Write Pulse Width tww 35 

Write Recovery Time tWR 

Write Delayed Time tws 

Address Set Up Time tSA 5 

Chip Select Set Up Time tsc 5 

Data Set Up Time tso 5 

Address Hold Time tHA 5 

Chip Select Hold Time tHC 5 

Data Hold Time tHO 5 

WRITE CYCLE TIMING DIAGRAM 

ADDRESS 

DI 

t----tsc 

Typ 

7 

20 

20 

0 

0 

0 

0 

0 

0 

1111111111111111111111111111111111111111111111111111 

FUJITSU 

MBM 93419 1111111111111111111111111111111111111111111111111111 

Max Unit 

ns 

45 ns 

40 ns 

ns 

ns 

ns 

ns 

ns 

ns 

'---------
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PACKAGE DIMENSIONS 

R .025(0.64) 
TYP 

1·304 

.100t.010 
(2.54±0.25) 

28·LEAD CERAMIC (CERDIP) DUAL IN·LlNE PACKAGE 
(CASE No.: DIP·28C-C02) 

1.300(33.02)REF 
.018~:gg~ 
(0.46~g:~~) 

.600(15.24)REF 

Dimensions in 
inches and (millimeters) 



---------------Section 2 ---t-------

BiCMOS 
RAMs 

Maximum 
Access Package 

Page Device Time(ns) Capacity Options 

2-3 MBM10C490-15 15 65536 bits 22-pin Ceramic DIP 
(65536w x 1b) 22-pin Ceramic FPT 

2-13 MBM100C490-15 15 65536 bits 22-pin Ceramic DIP 
(65536w x 1b) 22-pin Ceramic FPT 

22-pad Ceramic LCC 
24-pad Plastic LCC 

2-21 MBM10C494-15 15 65536 bits 28-pin Ceramic DIP 
(16384w x 4b) 28-pin Ceramic FPT 

28-pad Ceramic LCC 
28-pln Plastic FPT 

2-29 MBM100C494-15 15 65536 bits 28-pin Ceramic DIP 
(16384w x 4b) 28-pin Ceramic FPT 

28-pad Ceramic LCC 

2-31 MBM10C500-15 15 262144 bits 24-pin Ceramic DIP 
(262144w x 1b) 24-pin Ceramic FPT 

24-pad Ceramic LCC 

2-39 MBM101C500-15 15 262144 bits 24-pln Ceramic DIP 
(262144w x 1b) 24-pin Ceramic FPT 

24-pad Ceramic LCC 

2-47 MBM100C500-15 15 262144 bits 24-pin Ceramic DIP 
(262144w x 1b) 24-pin Ceramic FPT 

24-pad Ceramic LCC 

2-55 MBM100C504-15 15 262144 bits 32-pin Ceramic DIP 
(65536w x 4b) 28-pin Ceramic FPT 

2·1 
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ECl RANDOM 
ACCESS MEMORY 

65536-BIT BICMaS ECl RANDOM ACCESS MEMORY 

The Fujitsu MBM10C490 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 bit. and it features on chip volt
age compensation for improved noise margin. 
Operation for the MBM10C490 is specified over an ambient 
temperature range of from DoC to 75°C (TA). It is packaged 
in 22-pin ceramic DIP. flatpackage, or LCC and fully com
patible with industory standard 10K series ECL families. 

• 65536 words by 1 bit organization 
On-chip voltage compensation for improved noise margin 

• Fully compatible with industory standard 10K series 
ECL famil i es 

• Address access time: 
Chip select access time: 

• Power dissipation: 

15 ns max 
15 ns max 
450 mW typ 

Open emitter output for ease of memory expansion 
• BICMOS Processing 
• 22-pin ceramic DIP 

22-pin ceramic FPT 
22-pin ceramic LCC 
24-pin plastic SOJ 

(Suffix: C) 
(Suffix: ZF) 
(Suffix: CV) 
(Suffix: PJ) 

ABSOLUTE MAXIMUM RATINGS (See NOTE) 

Rating Symbol Value 
VEE Pln Potential to Ground VEE +0.5 to -7.0 Pin 
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 +15D 

Unit 

V 

V 

rnA 

°C 

°C 

MBMIOC490-15 

CERAMIC PACKAGE 
DIP·22C·A02 

CERAMIC PACKAGE 
FPT·22C·C01 

DOUT 
AD 
Al 
A2 
A3 
A4 
A5 
A6 
A7 
A8 

VEE 

VCC 
DIN 
CS 
WE 
A15 
A14 
A13 
A12 
All 
AID 
A9 

PIN ASSIGNMENTS 
LCC-22C-AOl : See page 8 
LCC-24P-MOl : See page 9 

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. 

t«JTE: Permanent deVIce damage may 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 maximum rating conditions for extended periods may affect device reI iabil ity. 
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Fig.l - MBMIOC490 BLOCK DIAGRAM 

WORD 
DRIVER 

X-ADDRESS 
. DECODER 

TRUTH TABLE 

INPUT 

65536 
CELL 
ARRAY 

SENSE AMPS 
AND 

WRITE 
DRIVERS 

Y-ADDRESS 
DECODER DIN 

CS WE 
OUTPUT MODE 

DIN 

H X X l 
l l H l 
l l l l 
L H X DOUT 

FUNCTIONAL DESCRIPTION 

The Fujitsu MBMlDC49D 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 
l6-bit address designed AD through AIS' 
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 

2-4 

DISABLED 

WRITE "H" 

WRITE "L" 

READ 

H = High Voltage Level 

L = Low Voltage Level 

X .. Don't care 

(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 flexibil~ty in output wired-OR connec
tion. 



FUJITSU MBM10C490-15 

GUARANTEED OPERATING CONDITIONS 
(Referenced to VCC) 

Parameter Symbol Min Typ Max Unit Ambient temperature(TA) 

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

DC CHARACTERISTICS 
(VCC=OV, VEE=-5.2V, Output Load = 50Q to -2.0V, TA = OoC to 75°C, Airflow ~ 2.5 m/s 
unless otherwise noted.) 

Parameter Symbol Min Typ Max Unit TA 

Output High Voltage -1000 -840 ogc 
VOH -960 -810 mV 25°C (VIN = VIH max or VIL min) -900 -720 75°C 

Output Low Voltage -1810 -1665 0"'(; 
VOL -1850 -1650 mV 25°C (VIN = VIH max or VIL min) -1830 -1625 75°C 

Output High Voltage -1020 ogG 
VOHC -980 mV 25°C (VIN = VIH min or VIL max) -920 75°C 

Output Low Voltage -1645 ogG 
VOLe -1630 mV 25°C (VIN = VIH min or VIL max) -1605 75°C 

Input Hlgh Voltage -1l45 -840 O"'C 
(Guaranteed Input Voltage VIH -1105 -810 mV 25°C 
High for All Inputs) -1045 -720 75°C 

Input Low Voltage -1870 -1490 0"'(; 
(Guaranteed Input Voltage VIl -1850 -1475 mV 25°C 

Low for All Inputs) -1830 -1450 75°C 
Input High Gurrent IIH 220 l1A OOCto75°C (VIN = VIH maxl 
Input Low Current IlL -50 l1A OOCto75°C (VIN = VIL min) 
CS Input Low Current III 0.5 170 l1A OOCto75°C (VIN = VIL min) 
Power Supply Current 

lEE -140 mA 0°Cto75°C (All Inputs and Outputs Open) 

CAPACITANCE 

Parameter Symbol Min Typ Max Unit 

Input Pin Capacitance CIN TBD pF 

Output Pin Capacitance COUT TBD pF 
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FUJITSU MBM10C490-15 

AC CHARACTERISTICS 
(VCC=OV, VEE=-5.2V±5%, Output Load=50Q to -2.0V and 30pF to GND, TA = OoC to 75°C, 
Airflow;;::: 2.5 m/s unless otherwise noted. 

GNO 

Vee 

DOUTt--....... --. 

READ CYCLE 

Parameter 

Address Access Time 

Chip Select Access Time 

Chip Select Recovery Time 

DOUT 

2-6 

Fig. 2 - AC TEST CONDITIONS 

Symbol 

tAA 

tAC 

tRC 

tr • tf • 1.5n5 typ 

Output Load: RL. = son 
CL. = 30pF 
(including scope and jig) 

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

Min Typ Max Unit 

15.0 ns 

15.0 ns 

15.0 ns 

READ CYCLE TIMING DIAGRAM 

ADDRESSES :' .... 0_% ________ _ ----./ ~ tAAJl= 
50% 

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

DOUT 



FUJITSU MBMIOC490-15 

WRITE CYCLE 

Parameter Symbol Min Typ Max Unit 

Write Pulse Width tww 10.0 ns 

Write Disable Time tws 10.0 ns 

Write Recovery Time tWR 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 

WRITE CYCLE TIMING DIAGRAM 

\ ....,V 
r\ I 

ADDRESSES \1/ ~V 
If\. I!\ 

-j"o r-- - 'Hof 
\ / 

"- j-tHA-

I--tSA tww tHC-

tsc 50%\ /50% / 
----- J I 

- tws~ I--tWR-

RISE TIME and FALL TIME 

Parameter Symbol Min Typ Max Unit 

Output Rise Time tr TBD ns 

Output Fa 11 Time tf TBD ns 
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FUJITSU MBMIOC490-15 

PACKAGE DIMENSIONS 

22-LEAD CERAMIC (METAL SEAL) DUAL IN-LINE PACKAGE 
(CASE NO.: DIP-22C-A02) 

). .. 
~ .. ",~ 1) .... 

.300%.010 
(7.62%0.25) R'0~~~:2;1f[ ( :'0:,0': JJ ~ ~13~l~' ~=?~.J 

+.004 • 
• 010_.002 .

1 

2-8 

(27.41 %0.28) (0.25:~:~~) 
.150(3.81) 

I .o50(1~ . ~iX l. 
1--1. .200(5.08)MAX 

U III ~. .134%.014 I (3.40%'0.36) 

.100%.010 ii .050±.004! --11 .. 018!:gg~-: T .03J.015 
(2.54%0.25) I (1.27%0.10) (0.46:g:~~) I (0.89%0.38) 

1.000125·40 )A.EF 

Cl1987 FUJITSU LIMITED D22013S-2C Dimensions in 
inches (millimeters) 



FUJITSU MBMIOC490-15 

PACKAGE DIMENSIONS 

22-LEAD CERAMIC (CERDIP) FLAT PACKAGE 
(CASE NO.: FPT-22C-COl) 

356:t 004 
19.04 :to. 1 01 

, 
.01010.25IMAX OFFSET 

I I GLASS SEAL 
.920123.371 MIN 

.INDEX AREA 
, , , , 

~~ 

.03010.761 L- -I .009:t.0015 
TYP (0.23:t0.03SI 

.300 17.621 .03010:761' 
TYP MA.X 

e 1987 FUJITSU LIM ITEO F22001 S'4C 

FLAT PACKAGE PIN ASSIGNMENTS 

A14 1 
A15 2 

WE 3 
CS 4 

DIN 5 TOP 
VCC 6 VIEW 

DOUT 7 
AO 8 
Al 9 
A2 10 
A3 11 

.OOS:t.001 
10.127:tO.0251 

.037:!:.005 
(O.94:tO.131 

22 
21 
20 
19 
18 
17 
16 
15 
14 
13 
12 

.09012.291 
MAX 

.536:t.004 

-=f~"J 
.200:t.010 

(5.0Sr251 

A13 
A12 
Al1 
A10 
A9 
VEE 
A8 
A7 
A6 
AS 
A4 

Dimensions in 
inches (millimetersl 
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FUJITSU MBMIOC490-15 

PACKAGE DIMENSIONS 

PAD CONFIGURLATION 
M DOUT 'ICC DIM 

lCC-22C-AOl AI 'rU At Ala 

22-PAD CERAMIC (METAL SEAL) lEADlESS CHIP CARRIERS 
(CASE NO.: lCC-22C-AOl) 

2-10 

·PIN ·NO 1 INDEX 

/ 
6 

.285::g6g 

.495:1:.0 10 
0.25) (12.57:1: 

.06 
TYP 

.045(1.14) 
TYP 

.083(2.11) 
MAX 

·Share of PIN NO.1 INDEX: Subject to changed without notice. 

© FUJITSU LIMITED 1987 C22002S-2C 

.195(4.95)TYP 

.050:1:.006 
(1.27:1:0.15) 

.045(1.14) 
TYP 

Dimensions in 
inches (millimeters) 



FUJITSU MBMIOC490-15 

PACKAGE DIMENSIONS 

24-LEAD PLASTIC LEADED CHIP CARRIER 
(CASE NO.: LCC-24P-MOl) 

.006(O.1S)MAX 

Dimensions in inches(mi II imeters). 

-,J~--f~:~~~~: 

o g~'.~~ l' ~0 .oz '0 

i!!,:,t: g~ ;~~ 
~~ ror-- ~o: 

.co • '-0 

---"_.-
LEAD No 

.-------------------------1 
I Details of "A" port I : ijgll<-l9~J.M~: I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
: 11 .017±.004 : : _+ ~ lQ.-,-(+_l!Q.:...lQl : L _________________________ ~ 

C24051S-3C(W). 

SOJ PACKAGE PIN ASSIGNMENTS 

DOUT 1 24 vec 
AO 2 23 DIN 
Al 3 22 CS 
A2 4 21 WE 
A3 '5 20 NC 
A4 6 TOP 19 A15 
AS 7 VIEW 18 A14 
A6 8 17 A13 
A7 9 16 A12 
A8 10 15 All 
NC 11 14 AID 

VEE 12 13 A9 

2-11 
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ECl RANDOM 
ACCESS MEMORY 

65536-BIT BICMOS ECL RANDOM ACCESS MEMORY 

The Fujitsu MBMlOOC490 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 bit, and it features on chip volt
age compensation for improved noise margin. 
Operation for the MBMlOOC490 is specified over as ambient 
temperature range of from OOC to 85°C (TA). It is packaged 
in 22-pin ceramic DIP, flatpackage, or lCC and fully com
patible with industory standard lOOK series ECL families. 

• 65536 words by 1 bit organization 
• On-chip voltage/temperature compensation 

noise margin 
for improved 

• Fully compatible with industory standard lOOK series 
ECL families 

• Address access time: 
Chip select access time: 

• Power dissipation: 

15 ns max 
15 ns max 
350 mW typ 

Open emitter output for ease of memory expansion 
• BICMOS Processing 

22-pin ceramic DIP 
22-pin ceramic FPT 
22-pin ceramic LCC 
24-pin plastic SOJ 

(Suffix: C) 
(Suffix: ZF) 
(Suffix: CV) 
(Suffix: PJ) 

ABSOLUTE MAXIMUM RATINGS (See NOTE) 

Rating Symbol Value 

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

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 

rnA 

°C 

DC 

MBMIOOC490-15 

TS318-C886 
June 1988 PRr- I 

I tlhtllNAoy 

CERAMIC PACKAGE 
01 P-22C-A02 

CERAMIC PACKAGE 
FPT -22C-C01 

DOUT VCC 
AO DIN 
Al CS 
A2 WE 
A3 A15 
A4 A14 
A5 A13 
A6 Al2 
A7 All 
A8 AID 

VEE A9 

PIN ASSIGNMENT 
LCC-22C-AOl : See page 8 
LCC-24P-MOl : See page 9 

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. 

NOTE: Permanent deVice damage may 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 maximum rating conditions for extended periods may affect device reliability. 

2·13 



FUJITSU MBMIOOC490-l5 

Fig.l - MBMIOOC490 BLOCK DIAGRAM 

WORD 
DRIVER 

X-ADDRESS 
. DECODER 

TRUTH TABLE 

INPUT 

65536 
CELL 
ARRAY 

SENSE AMPS 
AND 

WRITE 
DRIVERS 

Y-ADDRESS 
DECODER DIN 

CS Wt 
OUTPUT MODE 

DIN 

H X X L 

L L H L 

L L l L 

L H X DOUT 

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-bit address designed AO through A15· 
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 

2-14 

DISABLED 

WRITE "H" 

WRITE "L" 

READ 

H • High Voltage Level 

L - low Voltage Level 

X - Don't care 

(WE) input. With WE and CS held low, the data 
at DIN is written into the addressed location. 
To read, it 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 
~aximum flexibility in output wired-OR connec
tion. 



FUJITSU MBMIOOC490-15 

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 ooe to 85°C 

DC CHARACTERISTICS 
(VCC=OV, VEE=-4.5V, Output Load = 50Q to -2.0V, TA = QOC to 85°C, Airflow ~ 2.5 m/s 
unless otherwise noted.l 

Parameter Symbol Min Typ Max Unit 

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

til 
Output Low Voltage 

VOL -1810 -1650 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 
(Guaranteed Input Voltage VIH -1165 -880 mV 
Hi~h for All Inputs) . 

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

Input High Current IIH 220 llA (VIN = VIH max) 
Input Low Current IlL -50 lJA (VIN = Vll min) 
CS Input low Current IlL 0.5 170 lJA (VIN = VIL min) 
Power Supply Current lEE -120 rnA (All Inputs and Outputs Open) 

CAPACITANCE 

Parameter Symbol Min Typ Max Unit 

Input Pin Capacitance CIN TSD pF 

Output Pin Capacitance COUT TSD pF 

2-15 



FUJITSU MBMIOOC490-15 

AC CHARACTERISTICS 
(VCC=OV, VEE=-4.5V±5%, Output Load=50Q to -2.0V and 30pF to GND, TA = OoC to 85°C, 
Airflow ~ 2.5 m/s unless otherwise noted. 

GND 

Vee 

DO UT 1--....... ---. 

READ CYCLE 

Parameter 

Address Access Time 

Chip Select Access Time 

Chip Select Recovery Time 

DOUT 

2-16 

F;g. 2 - AC TEST CONDITIONS 

Symbol 

tAA 

tAC 

tRC 

tr - tf - 1.5n5 typ 

Output Load: R L = son 
CL'= 30pF 
(including scope and jig) 

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

Min Typ Max Unit 

15.0 ns 

15.0 ns 

15.0 ns 

READ CYCLE TIMING DIAGRAM 

ADDRESSES ===¥S-O-%--t

A

-

A

----:---,-----

~~ ~ --------



FUJITSU MBM100C490-15 

WRITE CYCLE 

Parameter Symbol Min Typ Max Unit 

Write Pulse Width tww 10.0 ns 

Write Disable Time tws 10.0 ns 

Write Recovery Time tWR 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 fII 
Address Hold Time tHA 3.0 ns 

Chip Select Hold Time tHC 3.0 ns 

Data Hold Time tHO 3.0 ns 

WRITE CYCLE TIMING DIAGRAM 

ADDRESSES 

DOUT 

RISE TIME and FALL TIME 

Parameter Symbol Min Typ Max Unit 

Output Rise Time tr TBD ns 

Output Fall Time tf TBO ns 

2-17 



FUJITSU MBMIOOC490-15 

PACKAGE DIMENSIONS 

2-18 

22-LEAD CERAMIC (METAL SEAL) DUAL IN-LINE PACKAGE 
(CASE NO.: DIP-22C-A02) 

R'O~~'2~iJ( :'0':01; j] ~ ~Ij~l 
127.41 :to.2S) 

.100:t.010 
(2.54:t0.25) 

e1987. FUJITSU LIMITED D22013S·2C 

.15013.S1) 

.200(5.0S)MAX 

.134:t.014 
(3.40:t0.36) 

Dimensions in 
inches (millimeters) 



FUJITSU MBMIOOC490-15 

PACKAGE DIMENSIONS 

22-LEAD CERAMIC (CERDIP) FLAT PACKAGE 
.(CASE NO.: FPT-22C-COl) 

356t 004 

l 
'09~~'x~J 

.200t.010 

i'~J 

(9.04 to.10) 

, 
.010(O.25)MAX OFFSET 

, 

GLASS SEAL I 
.INDEX AREA I 

I 

~-

.030(0.76) L -J TYP 
.300 ( 7.62) 

TYP 
1&)1987 FUJITSU LIMITED F22001S-4C 

; 

, .9'O{23.3' IMIN 

: 

.009±.0015 
(0.23tO.03S) 

.030(0:76)' 
MA.X 

FLAT PACKAGE PIN ASSIGNMENTS 

A14 1 
A15 2 

WE 3 
es 4 

DIN 5 TOP 
vee 6 VIEW 

DOUT 7 
AD 8 
Al 9 
A2 10 
A3 11 

.005±.001 
(0.127tO.025) 

.037t.005 
(0.94±0.13) 

22 
21 
20 
19 
18 
17 
16 
15 
14 
13 
12 

.536t.004 

~010J 

---

A13 
A12 
All 
Ala 
A9 
VEE 
A8 
A7 
A6 
AS 
A4 

.200±.010 
(S.OSr·2S) 

Dimensions in 
inches (millimeters) 

fII 
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PACKAGE DIMENSIONS 

LCC-22C-AOl 

PAD CONFIGURLATION 

A\ 

AS 

" 

.. IIIUf tI:C Dill 

At tIE At AlO 

B 

III 

AU 

AU 

22-PAD CERAMIC (METAL SEAL) LEADLESS CHIP CARRIERS 
(CASE NO.: LCC-22C-AOl) 

2-20 

·PINNO. 1 INDEX 

n 
.495:1:.010 

(12.57:1:0.251 

TYP 

R.012(0.30l'rYP 
(4 PLCSI 

.045(1.141 
TYP 

.083(2.111 
MAX 

.Share of PIN NO.1 INDEX: Subject to changed without notice. 

C FUJITSU LIMITED 1987 C22002S-2C 

.0675(1.711 

.050:1:.006 
(1.27:1:0.151 

.045(1.141 
TYP 

Dimensions in 
inches (millimetersl 
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65536-BIT BICMOS ECL RANDOM ACCESS MEMORY 

The Fujitsu MBM10C494 is fully decoded 65536 bit BICMOS 
ECL random access memory designed for main memory, control 
and buffer storage applications. This ~evice is organized 
as 16384 words by 4 bit, and it features on chip volt
age compensation for improved, noise margin. 
Operation for the MBM10C494 is specified over an ambient 
temperature range of from OOC to 75°C (TA). It is packaged 
in 28-pin ceramic DIP, flatpackage, LCC or plastic SOJ and 
fully compatible with industory standard 10K series ECL 
families. 

• 16384 words x 4 bit organization 
On-chip voltage compensation for improved noise margin 

• Fully compatible with industory standard 10K series 
EeL famil ;es 

• Address access time: 
Chip select access time: 

• Power dissipation: 

15ns max 
15ns max 
630 mW typ 

Open emitter output for ease of memory expansion 
• SICMOS Processing 
• 28-pin ceramic DIP 

28-pin ceramic FPT 
28-pin ceramic LCe 
28-pin plastic SOJ 

(Suffix: C) 
(Suffix: ZF) 
(Suffix: CV) 
(Suffix: PJ) 

ABSOLUTE MAXIMUM RATINGS (See NOTE) 

Rating Symbol Value 

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

rnA 

°C 

°C 

MBMIOC494-15 

TS311-C883 
March 1988 

CERAMIC PACKAGE 
DIP-28C-A 10 

CERAMIC PACKAGE 
FPT·28C·C03 

011 
012 
DI3 
014 
001 
D02 
VCC 
VCC 
003 
D04 

AO 
Al 
A2 
A3 

CS 
WE 
NC 
A13 
A12 
All 
A10 
VEE 
A9 
A8 
A7 
A6 
AS 
A4 

PIN ASSIGNMENTS 
LCC-28C-A02: See page 8 
FPT -28P-M02: See page 9 

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 th~s 
device. 

NOTE: Permanent deVIce damage may occur of ABSOLUTE MAXIMUM RATING,S are exceeded. Functional operation 
shoul d be restri cted to the cond i t ions as deta i1 ed in the operat i onal sect ions of th i s da,ta sheet. 
Exposure to absolute maximum rating conditions for extended periods may affect device reI iabil ity. 

fII 
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FUJITSU MBMIOC494-15 

Fig.! - MBMIOC494 BLOCK DIAGRAM 

A1 A2 A3 A4 AS A6 A7 

A D 
x 

A 8 I 
C 
I'T1 

A 9 n 
0 c 

A1D I'T1 
:xJ 

"' All c 
~ 

A12 < 
I'T1 
:xJ 

A13 

0I1 001 012 002 013 003 014 004 

TRUTH TABLE 

INPUT 

CS 
OUTPUT MODE 

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 bit. Memory 
cell· selection is achieved by means of a 
14-bit address designed 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 the active low Write Enable 

2-22 

DISABLED 

WRITE "H" 

WRITE "L" 

READ 

H = High Voltage Level 

L = Low Voltage Level 

X = Don't care 

(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 connec
tion. 



FUJITSU MBMIOC494-15 

GUARANTEED OPERATING CONDITIONS 
'Referenced to VCC) 

Parameter Symbol Min Typ. Max Unit Ambient temperature(TA) 

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

DC CHARACTERISTICS 
(VCC=OV, VEE=-S.2V, Output Load = son to -2.0V, TA = OoC to 75°C, Airflow ~ 2.5 mls 
unless other noted.) 

Parame'4er Symbol Min Typ Max Unit TA 

Output High Voltage -1000 -840 OoC 
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 OoC 
(Guaranteed Input Voltage VIH -1105 -810 mV 25°C 
Hiqh for A 11 Inputs) -1045 -720 75°C 

Input Low Voltage -1870 -1490 O°C 
(Guaranteed Input Voltage VIL -1850 -1475 mV 25°C 

Low for All Inputs) -1830 -1450 75°C 
Input High Current IIH 220 llA OOCto7SoC (VIN = VIH max) 
Input Low Current III -50 90 llA 0°Cto7SoC (VIN = VIL min) 
CS Input Low Current III 0.5 170 llA OOCto7SoC (VIN = VIL min) 
Power Supply Current lEE -180 rnA OOCto7SoC 
(All Inputs and Outputs Open) 

CAPACITANCE 

Parameter Symbol Min Typ Max Unit 

Input Pin Capacitance CIN TBD pF 

Output Pin Capacitance COUT TBD pF 
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FUJITSU MBMIOC494-15 

AC CHARACTERISTICS 
(VCC=OV, VEE=-5.2V±5%, Output Load=50Q to -2.0V and 30pF to GND, TA OOC to 75°C t 

Airflow ~ 2.5 m/s unless otherwise noted. 

GND 

Vee 

READ CYCLE 

Parameter 

Address Access Time 

Chi p Select Access Time 

Chip Select Recovery Time 

2·24 

Fig~ 2 - AC TEST CONDITIONS 

Symbol 

tAA 

tAC 

tRC 

t tr = tf = 1.Sns 

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

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

Min Typ Max 

15.0 

15.0 

10.0 

READ CYCLE TIMING DIAGRAM 

Unit 

ns 

ns 

ns 



FUJITSU MBMIOC494-15 

WRITE CYCLE 

Parameter Symbol Min Typ Max Unit 

Write Pulse Width tww 10.0 ns 

Write Disable Time tws 10.0 ns 

Write Recovery Time tWR 17.0 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 tHC 2.0 ns 

Data Hold Time tHO 2.0 ns 

WRITE CYCLE TIMING DIAGRAM 

ADDRESSES 

------- ---------+-~ 
DOUT tsc------t 

RISE TIME and FALL TIME 

Parameter Symbol Min Typ Max Unit 

Output Rise Time tr TBD ns 

Output Fa 11 Time tf TBD ns 
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FUJITSU MBMIOC494-15 

PACKAGE DIMENSIONS 

28-LEAD CERAMIC (CERDIP) FLAT PACKAGE 
(CASE NO.: FPT-28C-C03) 

t 
.375±.025 

(9.53±0.64) 

Ii 
.387::g~~ 

INDEX AREA (9.83:g:~g) 1.100 

\0 
~ PIN NO.1 INDEX/ 

(27.94)MIN 

.375±.025 

(9. 53rS4) 

.050(1.27) ~~I .017±.002 
TYP (0.43±0.05) 

.650±.005 .028(0.71) 
(16.51±0.13) MAX 

1---.689:.017 (17.50+0.43)_ 
.012 -0.30 

e 1987 FUJITSU LIMITED F28014S-3C 

2·26 

-I-

-

.005±.001 
(0.127:0.025) 

.038±.008 
(0.97 ±0.20) 
.090(2.29) 

MAX 

Dimensions in 
inches (millimeters) 



--------
FUJITSU MBMIOC494-15 

PACKAGE DIMENSIONS 

l8-PAD CERAMIC (FRIT SEEL) LEEDLESS CHIP CARRIER 
(CASE NO.: FPT-l8C-AOl) 

C.04011.02ITYP 
(3PLCSI 

.075(1.9051 

·Shape of Pin NO.1 index: Subject to change without notice 

~ FUJITSU LIMITED 1987 C28004S·2C 

TYP .300(7.62ITYP 

C.010(0.381 
TYP 

.050(1.27ITYP 

Dimensions in 
inches (millimeters) 

til 
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PACKAGE DIMENSIONS 

2-28 

28-LEAD PLASTIC LEADED CHIP CARRIER 
(CASE NO.: FPT-28P-M02) 

~-------------I 

.400(10.16) JM 
~'""~! 

.368:1:.020 
(9.35:1:0.51 ) 

I J .432:!:.005 

I~ j!---EO;:;Oa=;Oa=;059059~S72=;::5'(1=;::5'.4"E;5'1 "Eo5'=t5' ..... "EOs=;:Ws=;:W~1 
. NOM J

_L~~110·"iO.'31 

.088(2.25) -1 -, i MIN 

~=r.09"250INOM 
I .. '-1 I .050'.005 I 

. (1.27:1:0.13) 

. 
• 650(16.51) REF 

© FUJITSU LIMITED 1987 C28052S·2C 

NOM I' 1.140(3.55) 
I MAX 

---l .032(0.81) aE MA:"w ··A·· 

~ I .017:1:.004 
1 (0.43:1:0.10) 

Dimensions in 
inches (millimeters) 
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65536-BIT BICMOS ECl RANDOM ACCESS MEMORY 

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 bit, and It features on chIp voltage 
compensation for Improved noise margin. 

OperatIon for the MBM100C494Is specIfied over an ambIent temperature range of from 
OOC to 85°C (TA). It Is packaged In 28-pln ceramic DIP, flatpackage, or lCC and fully 
compatible with Industory standard 100K series ECl families. 

• 16384 words x 4 bit organization 

• On-chip voltage/temperature compensation for Improved noIse margIn 

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

• Address access time :15ns max. 
Chip select access time :15ns max. 

• Power dissipation :590 mW typ 

• Open emitter output for ease of memory expansion 

• BICMOS Processing 

• 28-pln ceramic DIP 
28-pln ceramic FPT 
28-pln ceramic lCC 

(Suffix: C) 
(Suffix: ZF) 
(Suffix: CV) 

Copyright II) 1987 by FUJITSU LIMITED and Fujitsu Microelectronics, Inc. 

MBM100C494-15 

November 1987 
Edition 1.0 

(DIP-28C-A 10) 

PIN ASSIGNMENT 
(TOP VIEW) 

DI1 ~ 
DI2 WE' 
DI3 NC 
DI4 A13 

D01 A12 
D02 A11 
VCC A10 
VCC VEE 
D03 A9 
D04 A8 

AO A7 
Al A6 
A2 A5 
A3 A4 

This device contains circuitry to protect the Inputs 
against damage due to high static voltages or 
electric fields. However, It Is advised that normal 
precautlons_p& tak .. n to avoid application of any 
voltage higher than maximum rated voltages to 
this high Impedance circuit. 
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BICMOS 262144-BIT 
ECl RANDOM 
ACCESS MEMORY 

262144-BIT BICMOS ECl RANDOM ACCESS MEMORY 

The Fujitsu MBM10C500 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 bit, and It 
features on chip voltage compensation for Improved noise margin. 
Operation for the MBM10C500 Is specified over an ambient temperature range 

of from OOC to 75°C (TA). It Is packaged In 24-pln ceramic DIP, flatpackage, 
or LCC and fully compatible with Industory standard 10K series ECL families. 

• 262144 words by 1 bit organization 

• On-chip voltage compensation for Improved noise margin 

• Fully compatible with Industory standard 10K series ECL families 

• Address access time: 
Chip select access time: 

• Power dissipation: 

15ns max 
15ns max 

650mW typ 

• Open emitter output for ease of memory expansion 

• BICMOS processing 

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 TA -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 and Fujitsu Microelectronics, Inc. 

MBM10C500-15 

January 1988 
Edition 1.0 

DIP-24C-A09 

FPT-24C-C04 

LCC-24C-A02, See page 7 

PIN ASSIGNMENT 

A16 A15 
M7 AM 
CS A13 

WE A12 
DIN All 

vee Al0 
DOUT VEE 

AO A9 
Al AS 
"2 A7 
A3 A6 
A4 AS 

LCC PAD CONFIGURATION 
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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WORD 
DRIVER 

X-ADDRESS 
DECODER 

TRUTH TABLE 

INPUT 

CS WE 

As 

DIN 

Fig. 1 - MBM10C500 BLOCK DIAGRAM 

262144 
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 "H" 

L L L L WRITE "L" 

L H X DIN READ 

FUNCTIONAL DESCRIPTION 
The Fujitsu MBM10C500 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-bit 
addresses designed Ao through A17. 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 

2-32 

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. 
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GUARANTEED OPERATING CONDITIONS 
(Referenced to vCC) 

Parameter Symbol Min Typ Max Unit Ambient Temperature (TA) 

Supply Voltage VEE -S.46 -5.2 -4.94 V o°C to 7SoC 

DC CHARACTERISTICS 
(VCC=OV, VEE=-S.2V, Output Load=SOO to -2.0V, TA=O°C to 7SoC, Airflow ~ 2.S mis, IJnless otherwise 

noted.) 

Parameter Symbol Min Typ Max Unit TA 

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

-900 -720 75°C 
Output Low Voltage -1870 -1665 O°C 
(VIN = VIH max or VIL min) VOL -18S0 -1650 mV 2SoC 

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

-1605 75°C 
Input High Voltage -1145 -840 O°C 
(Guaranteed Input Voltage VIH -1105 -810 mV 25°C 
High for All Inputs) -1045 -720 75°C 
Input Low Voltage -1870 -1490 O°C 
(Guaranteed Input Voltage VIL -1850 -1475 mV 25°C 
Low for All Inputs) -1830 -1450 75°C 
Input High Current IiH 220 ~A O°C to 75°C 
(VIN = VIH max) 
Input Low Current ilL -50 90 ~A O°C to 75°C 
(VIN = VIL min) 
CS Input Low Current IlL 0.5 170 ~A O°C to 75°C 
(VIN = VIL min) 
Power Supply Current lEe -200 mA O°C to 75°C 
(All Inputs and Outputs Open) 

CAPACITANCE 
Parameter Symbol Min Typ Max Unit 

Input Pin Capacitance CIN TBO pF 

Output Pin Capacitance COUT TBO pF 
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AC CHARACTERISTICS 
(VCC=OV, VEE=-S.2V± 5%, Output Load =son to -2.0V and 30pF to GND, TA=O°C to 7SoC, Airflow ~ 2.S 
mis, unless otherwise noted.) 

DOUT 

2·34 

Fig. 2 - AC TEST CONDITIONS 
GND 

-1.7V--""'I 

DOUT 1---....-.... 
tr tf 

I~ Output Load: RL = 50n 
CL = 30pF 

tr = tf = 1. 5ns typ 

(Including Jig and stray capacitance) 

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

READ CYCLE TIMING DIAGRAM 

ADDRESSES ---;g-t-AA-=J--J---

1'---- Door :0:,,"" __ _ 
1-tAC--

tr tf 
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WRITE CYCLE TIMING DIAGRAM 

ADDRESSES 

DIN 

DOUT tSA---.i 
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PACKAGE DIMENSIONS 

2-36 

24-LEAD CERAMIC (METAL SEAL) DUAL IN-LINE PACKAGE 
(CASE NO.: DIP-24C-A09) 

R05011211RiJ C : : : ~ [ ~ ]3gi~1 
I 1.187±.012 I 

(30.1S±0.30) 

_-~-:..,~ 0° to 9° 
,..,.....=:;::t-~---Tf 

.300±.010 

-"::::::!:::io~i=~0.25) 
-"'r~~~+.002 

(0.25;:0.05) 

lmX

- I ~
~ .200(5.08)MAX 

~ ~ 
.0501.010 .134+.016(3.40+0.41) 

(1.27±0.25) -.014 -0.36 

I + + ~ .018+.005 
_ .100_.010 .0SO-.004 --JI -.003 

(2.S4±0.2S) (1.27±0.10) (0.46:g:ri~) 

1.100(27.94)REF 

Dimensions in 
inches (millimeters) 

24-LEAD CERAMIC (CERDIP) FLAT PACKAGE 
(CASE NO.: FPT -24C-C04) 

.356±.004 
(9.04±0.10) 

.010(0.25)MAX OFFSET 
AND GLASS SEAL I 

-
INDEX AREA 

.030(0.76)TYP l-- _~! 
_~.33~~~ __ 

(8.38±0.13) 

') FUJITSU LIMITED 1987 F24017S·1C 

.920(23.37)M I N 

.0090±.001S 
(0.23±0.04) 

.01S(O.38)MAX 

.090(2.29) 
MAX 

.2001.010 

4
251 

.S36±.004 

~0101 

.005±.00-==1 cc-+I-+-
(Q.127"±O.02S) 

.037±.OO~.- I-
(0.94±0.13) 

.200t.Ol0 
(S.08t2S) 

Dimensions in 
inches (millimeters) 
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PACKAGE DIMENSIONS (Continued) 

LCC-24C-A02 

PAD CONFIGULATION 

A2 
A3 

A4 

AS 

A6 

A7 

A8 

A9 VEEA10 A11 A12 

Cs 
WE 

A17 

A16 

A15 

A14 

A13 

24-PAD CERAMIC (METAL SEAL) LEADLESS CHIP CARRIER 
(CASE NO.: LCC-24C-A02) .260(6.60) 

I
_ .045(1.14) 

TYP 

" ·PIN NO.1 \-
INDEX 

.550±.010 
(13.97±0.25) 

~~==========:J.~ __ l C .350±.010 
(8.89±0.25) 

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

© FUJITSU LIMITED 1987 C24012S·1C· 

TYP 

R.012(0.30)TYP I 
(4PLCS) 
~~~ 

.085(2.16) 
TYP 

R .008(0.20)TYP 

(28PLCS) 

.045(1.14) 
TYP 

.065(1.65) 
TYP 

.083(2.11) 

MAX 

TYP TYP 

Dimension in 
inches (millimeters) 
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ECl RANDOM 
ACCESS MEMORY 

262144-BIT BICMaS ECl RANDOM ACCESS MEMORY 

The Fujitsu MBM101C500 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 bit, and it features on chip volt
age compensation for improved noise margin. 
Operation for the MBM10lC500 is specified over an ambient 
temperature range of from OOC to 75°C (TA). It ;s packaged 
in 24-pin ceramic DIP, flatpackage, or LCC. It is com
patible with industory standard lOOK series ECL I/O levels 
with -5.2V supply voltage. 

• 262144 words by 1 bit organization 
• On-chip voltage/temperature compensation for improved 

noise margin 
• Compatible with industory standard lOOK series ECL I/O 

levels with -5.2V supply voltage 
• Address access time: 15 ns max 

Chip select acceS5 time: 15 ns ~ax 

• Power dissipation: 650 mW typ 

Open emitter outp~~ f~, eas~ 0; ~emory expansion 
• BICMOS Processing 

24-pin ceramic DIP 
24-pin ceramic FPT 
24-pin ceramic LCC 

(Suffix: C) 
(Suffix: ZF) 
(Suffix: CV) 

ABSOLUTE MAXIMUM RATINGS (See NOTE) 

Rating Symbol 

VEE Pin Potential to Ground VEE +0.5 Pin 

Input Voltage VIN +0.5 

Output Current (DC, Output lOUT High) 

Temperature under Bias TA -55 

Storage Temperature TSTG -65 

Value 

to -7.0 

to VEE 

-30 

to +125 

to +150 

Unit 

V 

V 

rnA 

°C 

°C 

MBMIOIC500-15 

TS319-D883 
l'1arch 1988 

DOUT 
AD 
Al 
A2 
A3 
A4 
A5 
A6 
A7 
A8 
A9 

VEE 

vec 
DIN 
es 
WE 
A17 
A16 
A15 
A14 
A13 
AI2 
All 
AID 

PIN ASSIGNMENTS 
LCC-24C-A02 : See page 8 

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. 

NOTE: Permanent devIce damage may 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 maximum rating conditions for extended periods may affect device reliability. 

2·39 



FUJITSU MBMlOlC500-l5 

Fig.l - MBMIOIC500 BLOCK DIAGRAM 

WORD 
DRIVER 

X-IIDDRESS 
DECODER 

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 MBM101CSOO is fully decoded 
262144 bit read/write random access memory 
organized as 262144 words by 1 bit. Memory 
cell selection is achieve by means of a 
IS-bit address designed AD through A17· 
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) 
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MODE 

DISABLED 

WRITE "H" 

WRITE "L" 

READ 

DOUT 

DIN 

H .. High Voltage Level 

L .. Low Voltage Level 

X" Don't care 

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 VCC) 

Parameter Symbol Min Typ Max Unit Ambient temperature(TA) 

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

DC CHARACTERISTICS 
(VCC=OV, VEE=-5.2V, Output load = 50Q to -2.0V, TA = OoC to 75°C, Airflow ~ 2.5 mis, 
unless otherwise noted.) 

Parameter Symbol Min Typ Max Unit 

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

fII 
Output Low Voltage 

VOL -1810 -1650 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 
(Guaranteed Input Voltage VIH -1165 -880 mV 
High for All Inputs) 

Input Low Voltage 
(Guaranteed Input Voltage VIl -1850 -1475 mV 
low for All Inputs) 

Input High Current IIH 220 llA (VIN = VIH max) 
Input low Current III -50 90 llA (VIN = VIL min) 
CS Input Low Current III 0.5 170 llA (VIN = VIl min) 
Power Supply Current 

Biased' lEE -200 rnA (All Inputs and Outputs 

CAPACITANCE· 

Parameter Symbol Min Typ Max Unit 

Input Pin Capacitance CIN TBD pF 

Output Pin Capacitance COUT TBD pF 
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AC CHARACTERISTICS 
(VCC=OV, VEE=-5.2V±5%, Output Load=50Q to -2.0V and 30pF to 
Airflow ~ 2.5 m/s unless otherwise noted.) 

GND 

Vee 

DO U T f--....... ---. 

L-_V.,..E_E _....J R L 

READ CYCLE 

Parameter 

Address Access Time 

Chip Select Access Time 

Chip Select Recovery Time 

DOUT 

2-42 

Fig. 2 - AC TEST CONDITIONS 

Symbol 

tAA 

tAC 

tRC 

t, • tf .. 1.5ns typ 

Output Load: R L = son 
CL = 30pF 

(including scope and jig) 

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

Min Typ Max Unit 

15.0 ns 

15.0 ns 

10.0 ns 

READ CYCLE TIMING DIAGRAM 

ADDRESSES ==t5~O_%--t-A-AI------
DOUT 50% 

--------------



FUJITSU MBMIOIC500-15 

WRITE CYCLE 

Parameter Symbol Min Typ Max Unjt 

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 tso 3.0 ns 

Address Hold Time tHA 2.0 ns 

Chip Select Hold Time tHC 2.0 ns 

Data Hold Time tHO 2.0 ns 

WRITE CYCLE TIMING DIAGRAM 

DOUT 

RISE TIME and FALL TIME 

Parameter Symbol Min Typ Max Unit 

Output Rise Time tr TSO ns 

Output Fa 11 Time tf TSO ns 
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P~~tIt 
~PA_C~_G_E_D_IM_EN_SI_ON_S __________________________________ ~~~; 

24-LEAD CERAMIC (METAL SEAL) DUAL IN-LINE PAC~GE 
(CASE NO.: DIP-24C-A09) 

ROSO"'
271
RiJ [ : : : : ~ [ ~ ]5g~g, 

I 1.187!.012 I 
(30.15!0.30) 

.050(1.27)MAX 

(C)FUJITSU LIMITED 198', D24031S·1C 

1.100(27 .94)R EF 

.018::gg~ 

(0.46:g:6~) 

_-~~~~ o· to 9" 

0=
_-- '1 

.300t.010 .::]0.251 
--1-::''::.~ 

.010!.002 
(0.25tO.05) 

Dimensions in 
inches (millimeters) 
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PACKAGE DIMENSIONS 

24-lEAD CERAMIC (CERDIP) FLAT PACKAGE 
(CASE NO.: FPT-24C-C04) 

.3S6t.004 
19.04 to. 10) 

! 
.01010.25}MAX OFFSET I 

AND GLASS SEAL I 

I 
'-

INDEX AREA ......-: 

.03010.76ITVP f-- --l! 
.330t.OOS 

18.38tO.13) 
I:> FUJITSU LIMITED 1987 F24017S·1C 

I! 

I 
.920123.37}MIN 

I 

.0090t.001S 
10.23tO.04) 

. 01510.38}MAX 

FLAT PACKAGE PIN ASSIGNMENTS 

Al6 
Al7 
it 
B 

DIN 
vee 

Dour 
AD 
Al 
A2 
A3 
A4 

TOP VIEW 

.090(2.29) 
MAX 

t 
.200t.010 

4025

' 

.536t.004. 

~oo'o, 

.OOSt.OOl II I 

.037:.005 .. 

.200t.Ol0 
(S.08t·2S) 

10.127tO.02S/ .11 

10.94:0.13) Dimensions in 
inches (millimeters) 

Al5 
Al4 
Al3 
Al2 
All 
AIO 
VEE 
A9 
AS 
A7 
A6 
A5 

fJI 
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PACKAGE DIMENSIONS 

PAD CONFIGULATION 

lCC-24C-A02 

24-PAD CERAMIC (METAL SEAL) lEAOLESS CHIP CARRIERS 
(CASE NO.: LCC-24C-A02) 

/ 

~ 
INDEX 

.3501.010 
(8.8910.25) 

"n 
.550:.010 

(13.97:1:0.25) 

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

() FUJITSU LIMITED 1987 C24012S·1 CO 
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R.012(o.30)TYP 

(4PLCS) 

.260(6.60) 

TYP 

.025: .005 

~~~~~~~~orr, 

.085(2.16) 
TYP 

R.008(0.20)TYP 

(28PLCS) 

.045(1.14) 
TYP 

.065(1.65) 

TYP 

.083(2.11) 

MAX 

(1.2710.15) 
.200(5.08) 

TYP 

~ I TV' 

.045(1.14) 

TYP 

.075(1.905) 
TYP 

Dimension in 
inches (millimeters) 
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BICMOS 262144-BIT 
ECl RANDOM 
ACCESS MEMORY 

262144-BIT BICMOS ECl RANDOM ACCESS MEMORY 

The Fujitsu MBM100C500 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 bit, and it 
features on chip voltage compensation for improved noise margin. 

Operation for the MBM100C500 Is specified over an ambient temperature 

range of from OOC to 85°C (TA). It Is packaged In 24-pin ceramic DIP, 
flatpackage, or lCC and fully compatible with industory standard 100K series 
ECl families. 

• 262144 words by 1 bit organization 

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

• Fully compatible with industory standard 100K series ECl families 

• Address access time: 
Chip select access time: 

• Power dissipation: 

15ns max 
15ns max 

550mW typ 

• Open emitter output for ease of memory expansion 

• BICMOS Processing 

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 TA -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 and Fujitsu Microelectronics, Inc. 

MBM100C500-15 

DIP-24C-A09 

May 1988 
Edition 1.0 

FPT -24C-C04 

LCC-24C-A02: See page 7 

PIN ASSIGNMENT 

DOUT VCC 
AO DIN 
A1 ~ 

A2 WE: 
A3 A17 
A4 A16 
A5 A15 
A6 A14 
A7 A13 
A8 A12 
A9 A11 

VEE A10 

A16 1 22 A15 
A17 2 21 A14 
WE 3 20 A13 
es 4 19 A12 

DIN 5 18 A11 
vee 6 TOP 17 A10 

DOUT 7 VIEW 16 VEE 
AO 8 15 A9 
A1 9 14 AS 
A2 10 13 A7 
A3 11 12 AS 
A4 11 12 A5 

LCC Pad Configuration: See page 7 

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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WORD 
DRIVER 

X-ADDRESS 
DECODER 

TRUTH TABLE 

INPUT 

CS WE DIN 

Fig. 1 - MBM100C500 BLOCK DIAGRAM 

262144 
CELL 

ARRAV 

SENSE AMPS 
AND 

WRITE 
DRIVERS 

V-ADDRESS 
DECODER 

OUTPUT MODE 

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 MBM100C500 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-bit address 
designed Ao through A17. The active low Chip Seiect (CS) 
input is provided for memory expansion. The read and write 
operations are controlled by the state of the active low Write 
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Enable (WE) input. With WE and CS held iow, 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 VCC) 

Parameter Symbol Min Typ Max Unit Ambient Temperature (TA) 

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

DC CHARACTERISTICS 
(VCC=OV. VEE=-4.5V. Output Load=500 to -2.0V. TA = O°C to 85°C. Airflow ~2.5 mis, 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 -1650 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 VIH -1165 -880 mV 
High for all Inputs) 

Input Low Voltage 
(Guaranteed Input Voltage VIL -1850 -1475 mV 
Low for all Inputs) 

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

Input Low Current 
(VIN = VIL min) IlL -50 90 J.LA 

CS Input Low Current 
(VIN=Vll min) ilL 0.5 170 J.LA 

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

CAPACITANCE 
Parameter Symbol Min Typ Max Unit 

Input Pin Capacitance CIN TBD pF 

Output Pin Capacitance COUT TBD pF 
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AC CHARACTERISTICS 
(VCC=OV, VEE=-4.5V±5%, Output Load=500 to -2.0V and 30pF to GND, TA=O°C to 85°C, Airflow ~ 

2.5m/s, unless otherwise noted.) 

DOUT 1---_--, 

DOUT 

2·50 

Fig. ·2 - AC TEST CONDITIONS 

-1.7V--""I 

tr 

Output Load: RL = SOn 
CL = 30pF 

tr = tf = 1. 5ns typ tf 

(Including Jig and stray capacitance) 

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

READ CYCLE TIMING DIAGRAM 

80% 
50% 

\. 20% 

-1--tf 

ADDRESSES 

DOUT 



ADDRESSES 

DIN 

DOUT 

WRITE CYCLE TIMING DIAGRAM 

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII~IIIIII 
FUJITSU 

MBM1 OOC500-15 111I11I1I11I111I1I1I1~lllImllllmllllllllllllllll 

tSA --t+- tww --"''---- tHO --~ 
----- -------+-..,. 

'---tSA-~ 50% 

tWR 

Parameter Symbol Min Typ Max Unit 

Output Rise Time tr TBD ns 

Output Fall Time tf TBD ns 
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PACKAGE DIMENSIONS 

2-52 

24-LEAD CERAMIC (METAL SEAL) DUAL IN-LINE PACKAGE 
(CASE NO.: DIP-24C-A09) 

ROW"27IR~fJ ~ : : : : ~ [ ~ ]3gl~1 
I 1.1871.012 I 

(30.15±0.30) 

__ -;..-;.."J- 00 to 90 

.........=::;::-====-- '1 
.300±.010 

~ ~0.25) 

104....c=:'';::;;_ -~T=~~=~± .002 

(0.2510.05) 

-mx I 

mnm
~ .200(5.08)MAX 

~ lLL .05o!.010 .13<:g:: (3.40~g:;~) 
(1.27±0.25\ 

I
n +.005 

_ .100±.010 .050±.004 --11 .018_.003 

(2.54±0.25) (1.27±0.10\ (0.46~g:6~) 

1.100(27.94)REF 

24-LEAD CERAMIC (CERDIP) FLAT PACKAGE 
(CASE NO.: FPT-24C-C04) 

.010(0.25)MAX OFFSET 
AND GLASS SEAL 

;
INDEX AREA .) 

.356±.004 
(9.04±0.10) 

.030(0.76)TVP I-- _~ 
~~Jl.2L __ 

(8.38±0.13) 

':) FUJITSU LIMITED 1987 F24017S·1C 

.920(23.37\MIN 

.0090±.0015 
(0.23±0.04\ 

.015(0.38\MAX 
(0.94±0.13) 

.090(2.29) 
MAX 

t 

Dimensions in 
inches (millimeters) 

.200±.010 

4
251 

.536±.004 

~O'OI 

.200±.010 
(5.08t 25 ) 

Dimensions in 
inches (millimeters) 
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PACKAGE DIMENSIONS (Continued) 
r-~~-----------------------------' 

LCC-24C-A02 

PAD CONFIGULATION 

A2 

A3 

A4 

AS 

A6 

A7 

AS 

A9 VEEA10 A11 A12 

Os 
WE 

A17 

A16 

A15 

A14 

A13 

24-PAD CERAMIC (METAL SEAL) LEADLESS CHIP CARRIERS 
(CASE NO.: LCC-24C-A02) 

.260(6.60) 

'" 

.045(1.14) 
TYP 

R.012(0.30)TYP 

I (4PLCS) , 1 085(2.16) 
TYP 

-PIN NO. 1"" 
INDEX 

.550±.010 
(13.97±0.25) 

I 
R .008(0.20)TYP 

(28PLCS) 

[ .045(1.14) .045(1.14) 
.350:1:.010 TYP (1.27±0.15) TYP 

(8.89:1:025) .065(1.65) 200(5.08) .075(1.905) 

• Shape of PIN NO.1 INDEX: Subject to:> change TYP TYP TYP 

without notice. .083(2.11) 

MAX Dimension in 

© FUJITSU LIMITED 1987 C24012S·1C· 
inches (millimeters) 

2-53 

fII 



2-54 



1111111111111111111111111111111111111111111111 

FUJITSU 
1111111111111111111111111111111111111111111111 
TS324-A888 

BICMOS 262144-BIT 
ECl RANDOM 
ACCESS MEMORY 

MBMIOOC504-15 

August 1988 AOV:A 
262144-81T BICMOS ECL RANDOM ACCESS MEMORY "NC~ l Pin Assignments 

The Fujitsu MBM100C504 is fully decoded 262144 bit BICMOS~ ('. NC 1 32 

for DIP 

CS 
ECl random access memory designed for main memory, control 011 2 31 WE 
and buffer storage applications. This device is organized 012 3 30 NC 
as 65536 words by 4 bit, and it features on chip volt- 013 4 29 NC 

A15 
A14 
A13 
A12 
VEE 
All 
AID 
A9 

age/temperature compensation for improved noise margin. 014 5 28 
Operation for the MBMlODC5D4is specified over a temperature 001 6 27 
range of from OOC to 85°C CTA 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 i es. 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 families 
• Address access time: 15ns max 

Chip select access time: 15ns max 
• Power dissipation: -220mA min 
• Open emitter output for ease of memory expansion 
• SICMOS Processing 
• Package: 32-pin ceramic DIP (Suffix: C) 

28~pin ceramic FPT (Suffix: ZF) 

ABSOLUTE MAXIMUM RATINGS (See NOTE) 

Rating Symbol Value Unit 

VEE Pin Potential to Ground VEE +0.5 to -7.0 V Pin 
Input Voltage VIN +0.5 to VEE V 

Output Current (~C, Output lOUT -3D rnA High) 

Temperature under Bias TA -55 to +125 °C 

Storage Temperature TSTG -65 to +150 °C 

004 11 22 
AD 12 21 
Al 13 20 
A2 14 19 
A3 15 18 
A4 16 17 

A8 
A7 
A6 
AS 

Pin Assignments for FPT 

011 
012 
013 
014 
001 
002 
VCC 
003 
004 

AO 
Al 
A2 
A3 
A4 

CS 
WE 
A15 
A14 
A13 
A12 
All 
VEE 
AID 
A9 
A8 
A7 
A6 
AS 

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. 

NOTE: Permanent device damage may 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 maximum rating conditions for extended periods may affect device reliability. 
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Fig.l - MBMIOOC504 BLOCK DIAGRAM 

A A A A A A A A 

A 
A a: I 

LLJ I 

;:; I 

A I 

a: I 

c I 

A "- I 

a: MEMORY C~LL ARRAY LLJ A c 
0 
(.J 

A LLJ 
C 
I A x 

A 

~ 
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 MBMlOOC504 ;s ·fully decoded 
262144 bit read/write random access memory 
organized as 65536 ~ords by 4 bit. Memory 
cell selection is achieve by means of a 
l6-bit address designated AO through Al5. 
The active low Chip Select (CS) input ;s 
provided for memory expansion. The read 
and write operations are controlled by the 
state of the active low Write Enable (WE) 

2·56 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

oIZ 002 013 003 

Mode 

Disabled 

Write "W 

Write "L" 

Read 

014 004 

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

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 VCC) lA,A. 

Parameter Symbol Min Typ Max Unit ""Q Ambient temperat e(TA) 

Supply Voltage VEE -4.725 -4.5 -4.275 V O°C to 85°C 

DC CHARACTERISTICS 
(VCC = OV, VEE = -4.5V, Output load = 50Q to -2.0V, TA = OOC to 85°C for DIP, Airfloe ~ 
2.5m/s, TC = O°C 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 max) 

Output Low Voltage 
VOlC -1610 mV (VIN = VIH min or VIl max) 

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

Input Low Voltage 
(Guaranteed Input Voltage 
low for All Inputs) 

VIL -1810 -1475 mV 

Input High Current IIH 220 llA (VIN = VIH max) 
Input low Current III -50 90 llA (VIN = VIL min) 
CS Input Low Current III 0.5 170 llA (VIN = VIL min) 
Power Supply Current 

Biased' lEE -220 rnA (All Inputs and Outputs 

CAPACITANCE 

~arameter Symbol Min Typ Max Unit 

Input Pin Capacitance CIN TBO' pF 

Output Pin Capacitance COUT TBO pF 
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AC CHARACTERISTICS 
(VCC=OV, VEE=-4.5V±5%, Output Load=50Q to -2.0V and 30pF to GNO, TA=O°C to 85°C for DIP, 
Airflow ~ 2.5 mIs, TC=OoC to 85°C for Flat Packa e, unless otherwise noted. 

Fig. 2 - AC TEST .CONDITIONS 

GND 

Vee 

DOUT 1--___._---. 

fL 
-2.0 V -= 

READ CYCLE 

Parameter Symbol 

Address Access Time tAA 

Chip Select Access Time tAC 

Chip Select Recovery Time tRC 

tr tr=tf=1.Sns tf 

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

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

Min Typ Max 

15.0 

15.0 

10.0 

Unit 

ns 

ns 

ns 

READ CYCLE TIMING DIAGRAM 

ADDRESSES ~50% _______ _ 

l~tAA---J-lr_ 
DOUT __________ ~ DOUT 
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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 tHC 2.0 ns 

Data Hold Time tHO 2.0 ns 

WRITE CYCLE TIMING DIAGRAM 

ADDRESSES 

DOUT 

J 'SA---i'::-":::---~--------- '----~sc--.....,B"-'-_+_---
tws 

RISE TIME and FALL TIME 

Parameter Symbol Min Typ Max Unit 

Output Rise Time tr TBD ns 

Output Fall Time tf TBD ns 
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---------------Section 3 ----If--------

Application-
Specific RAMs 

Maximum 
Access Package 

Page Device Time(ns) Capacity Options 

3-3 MBM10423LL-6 6 1024 bits 24-pln Ceramic DIP 
(256w x 4b) 24-pln Ceramic FPT 

24-pad Ceramic LCC 

3-15 MBM100423LL-6 6 1024 bits 24-pln Ceramic DIP 

HI (256w x 4b) 24-pln Ceramic FPT 
24-pad Ceramic LCC 

3-27 MBM10476LL-9 9 4096 bits 28-pln Ceramic DIP 
(1024w x 4b) 

3-39 MBM10476RR-9 9 4096 bits 28-pln Ceramic DIP 
(1024w x 4b) 

3-49 MBM 104 76RL-9 9 4096 bits 28-pln Ceramic DIP 
(1024w x 4b) 

3-59 MBM100476LL-9 9 4096 bits 28-pln Ceramic DIP 
(1024w x 4b) 

3-71 MBM100476RR-9 9 4096 bits 28-pln Ceramic DIP 
(1024w x 4b) 

3-81 MBM 1004 76RL-9 9 4096 bits 28-pln Ceramic DIP 
(1024w x 4b) 

3-91 MBM10486LL-13 13 16384 bits 28-pln Ceramic DIP 
(4096w x 4b) 

3-103 MBM10486RR-13 13 16384 bits 28-pln Ceramic DIP 
(4096w x 4b) 

3-105 MBM 1 0486RL-13 13 16384 bits 28-pln Ceramic DIP 
(4096w x 4b) 

3-107 MBM 1 00486LL-13 13 16384 bits 28-pln Ceramic DIP 
(4096w x 4b) 

3-119 MBM 1 00486RR-13 13 16384 bits 28-pln Ceramic DIP 
(4096w x 4b) 

3-121 MBM100486RL-13 13 16384 bits 28-pln Ceramic DIP 
(4096w x 4b) 

3-123 MB7700H Series 5 4096 bits 60-pln Ceramic FPT 
(256w x 16b) 
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Eel 1024-BIT 
BIPOLAR RANDOM 
ACCESS MEMORY 

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 0423l l offers extremely small cell and chip size, realized through 
the use of Fujitsu's patented DOPOS (Doped Polysiliconl, 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, T c 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 V IN 

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 
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 10423LL-6 

October 1987 
Edition 2.0 

CERAMIC PACKAGE 
DIP-24C-C05 

CERAMIC PACKAGE 
FPT-24C-C02 

LCC-24C-F02: See Page 11 

PIN ASSIGNMENT 

·Vccgrounded 

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 

3-4 

WEO-----------~~ 

CLKOO------b--+---~ 

DO, 

Symbol Pin Name 

Ao - A7 Address Input 

01, - 014 Data Input 

00,-004 Data Output 

WE Write Enable 

BS1.2,BS3.4 Block Select 

FUNCTIONAL DESCRIPTION 
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 8-bit address 
designated Ao through A7 • The active low Block Select 
inputs are provided for memory expansion. Two separate 

DECODER 

MEMORt CELL 

Symbol Pin Name 

CLKA Address Latch Clock 

CLKO Output Latch Clock 

Vee Power Supply I-S.2V) 

Vee Power Supply IOV) 

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 BS,.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-OR connection. 
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GUARANTEED OPERATING CONDITIONS 
(Referanced to Ved 

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 V O°C to 75°C 

DC CHARACTERISTICS 
(Vee = 0 v, VEE = -5.2 V, Output Load = SO n to -2.0V, TA = O°C to 7SOC for DIP, Airflow ~ 2.S mis, Te = O°C to 7Soe 
for flat package and Lee, 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 = V IH max or V IL min) -900 -720 75°C 

-1870 -1665 oOe 
Output Low Voltage 

VOL -1850 -1650 mV 25°C 
(V IN = V IH max or V IL min) 

-1830 -1625 75°C 

-1020 O°C 
Output High Voltage 

VOHC -980 mV 25°C 
(V IN min or V IL max) 

-920 75°C 

-1645 etc 
Output Low Voltage 

VOLC -1630 mV 25"C 
(V IN = VIH min or V 1L max) 

-1605 75"C 

-1145 -840 etc 
Input High Voltage 

V IH 25° C 
(Guaranteed Input Voltage High for All Inputs) 

-1105 -810 mV 

-1045 -720 75°C 

Input Low Voltage -1870 -1490 0° C 

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

-1830 -1450 75° C 

Input High Current (V IN = V IH max) IIH 220 JiA O°C to 75°C 

Input Low Current (V IN = V 1L min) IlL -50 JiA O°C to 75°C 

BS and CLKA Input Low Current(VIN=VIL min) IlL 0.5 170 JiA O°C to 75°C 

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 CIN 4 6 pF 

Output Pin Capacitance COUT 6 7 pF 

3-5 
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AC CHARACTERISTICS 
(Vee = OV, VEE = -5.2V ± 5%, Output Load = 50n to -2.0V and 30pF to GND, T A = OOC to 75°C for DIP, 
Airflow ~ 2.5m/s, T e = 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 t CYCL 6.0 

READ CYCLE TIMING DIAGRAM 

DOUT 

3-6 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
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WRITE CYCLE 

Parameter Symbol Min Typ Max Unit 

Write Pulse Width tww 3.5 ns 

Write Disable Time tws 0.5 3.5 ns 

Write Recovery Time tWR 0.5 3.5 ns 

Write Clock Setup Time t SAC -1.5 ns 

Block Select Setup Time tSB 0.5 ns 

Data Setup Time tso 0.5 ns 

Write Clock Hold Time t HAC 1.5 ns 

Block Select Hold Time tHB 1.0 ns 

Data Hold Time tHO 1.0 ns 

WRITE CYCLE TIMING DIAGRAM 

~~::~~~-------t-SB------------~~-.~!--------------t-H-.~ 

1----tWR 

DOUT 

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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GND 

vee 

DOUT 

VEE 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 
-=-

DI 

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 = 50[2 
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 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 
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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PACKAGE 
CERAMIC DIP (: _C~IMENSIONS 

.052±.010 

© FUJITSU (1.32±O.25) 
LIMITED 1986 0240205· 3C 
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MBM 10423LL-6 FUJITSU 
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~imensions 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 - t---.075(1.91)MAX ---l .017±.001 
(0.43±0.03) 

f------1.066(27.08)MIN -----I 

© FUJITSU LIMITED 1986 F24003S-1C 

-
.005::gg~ 

(0.13:g:g~) 

.038±.008 
(0.97±0.20) 

Dimension in inches 
and (millimeters) 
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PACKAGE DIMENSIONS 
CERAMIC LCC (: ·TV) 

PAD CONFIGURATION 

LCC·24C·F02 

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

PIN NO.1 INDEX n I .400~:g~~ 

~::rL::rL::::;:;:::::r;:::::r;:::r\:~CT~~1 

© FUJITSU LlMITED1986 C24007S·5C 

R012(0.30)TYP 

(4 PLCS) 

(24 PLCS) 

+++-1--.040(1.02)TYP 

.060 ( 1.52)TYP 

.105(2.67)MAX 
.310(7.87)TYP 

.100(2.54) 
TYP 

.075(1.91 ) 
TYP 

.045(1.14) 
TYP 

Dimensions in inches 
(millimeters) 
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ECl 1024-BIT 
BIPOLAR RANDOM 
ACCESS MEMORY 

MBM 100423LL-6 

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 100423ll 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 M BM 100423ll 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 
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 100K-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 lOP-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 VIN +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 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. 

October 1987 
Edition 2.0 

CERAMIC PACKAGE 
DIP-24C-C05 

CERAMIC PACKAGE 
FPT-24C-C02 

LCC-24C-F02: See Page 11 

PIN ASSIGNMENT 

·Vccgrounded 

LCC PAD CONFIGURArION: Se. Page" 

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 

WEO-----------~~ 

CLKOo-----~--~--~ 

001 

Symbol Pin Name 

Ao-A7 Address Input 

011 - 014 Data Input 

001- 004 Data Output 

WE Write Enable 

BS1.2,BS3.4 Block Select 

FUNCTIONAL DESCRIPTION 
The Fujitsu MBM 100423LL 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 100422A. 
Memory cell selection is achieved by means of a a-bit address 
designated Ao through A7 • The active low Block Select 
inputs are provided for memory expansion. Two separate 

3-16 

DECODER 

003 

Symbol Pin Name 

CLKA Address Latch Clock 

CLKO Output Latch Clock 

Vee Power Supply I-S.2VI 

Vee Power Supply IOV) 

blocks are selected simultaneously by BS1.2 or BS3.4 pin. 
The read and write operation are controlled by the state of 
active low Write Enable (WE) input. With WE, BS1.2 and/or 
8S3 .4 held low, the data at DIN is written into the addressed 
location. To read, WE is held high, while 8S1.2 and/or 
8S3.4 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-OR connection. 
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GUARANTEED OPERATING CONDITIONS 
(Referanced to Ved 

Ambient Temperature for 
Parameter Symbol Min Typ Max Unit 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 
(Vee = OV, VEE = -4.5V, Output Load = 50n to -2.0V, TA = OOC to 85°C for DIP, Airflow ~ 2.5 mIs, Te = OOC to 85°C 
for flat package and LCC, unless otherwise noted.) 

Value 
Parameter Symbol Unit 

Min Typ Max 

Output High Voltage 
V OH -1025 -880 mV 

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

Output Low Voltage 
VOL -1810 -1620 mV 

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

Output High Voltage 
VOHC -1035 mV 

(V IN = VIH min or V IL max) 

Output Low Voltage 
VOLC -1610 mV 

(V IN = V IH min or V IL 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 Low for All Inputs) 

Input High Current (V IN = V IH max) IIH 220 p.A 

Input Low Current (V IN = VIL min) IlL -50 /J.A 

BS and CLKA Input Low Current (VIN = VIL min) IlL 0.5 170 /J.A 

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 

3 .. 17 
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AC CHARACTERISTICS 
(Vee = OV, VEE = -4.5V ± 5%, Output Load = 50n to -2.0V and 30pF to GND, T A = O°C to 85°C for DIP, 
Airflow ~ 2.5m/s, T e = 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 t OIOC 1.0 

Latch Cycle Time t CYCL 6.0 

READ CYCLE TIMING DIAGRAM 

DOUT 

3-18 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
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WRITE CYCLE 

Parameter Symbol Min Typ Max Unit 

Write Pulse Width tww 3.5 ns 

Write Disable Time tws 0.5 3.5 ns 

Write Recovery Time tWR 0.5 3.5 ns 

Write Clock Setup Time t SAC -1.5 ns 

Block Select Setup Time tSB 0.5 ns 

Data Setup Time tso 0.5 ns 

Write Clock Hold Time t HAC 1.5 ns 

Block Select Hold Time tHB 1.0 ns 

Data Hold Time tHO 1.0 ns 

WRITE CYCLE TIMING DIAGRAM 

~~.-_-~----~--~t-SB--------------~-.~!--------------t-H-,~ 

DOUT 

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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GND 

vee 

DOUT 

VEE RL 

VEE 

FUNCTIONAL TRUTH TABLE 

BS WE DI 

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 

r 
-=-

Fig. 2 - AC TEST CONDITIONS 

CLKA 

X 

L 

L 

L 

H 

H 

H 

X 

t, = 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 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 
Fig. 3 - OUTPUT HIGH VOLTAGE 

vs AMBIENT TEMPERATURE 
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vs SUPPLY VOLTAGE 
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PACKAGE DIMENSIONS 
CERAMIC DIP (: ·CZ) 
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24·LEAD CERAMIC (CERDIP) DUAL IN·L1NE PACKAGE 

.100i.Ol0 
(2.54±O.25) 

© FUJITSU LIMITED 1986 D24020S·3C 

(CASE No.: DIP·24C·COS) 

.018~:gg; 

(0.46~g:~;) 
Dimensions in 
inches (millimeters) 
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PACKAGE DIMENSIONS 
CERAMIC FPT (: ·ZF) 

3·24 

.375~:~~~ 

PIN NO.1 INDEX 

~ 

.050(1.27) 

TYP 

.250(6.35) 
REF 

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

.343::g~~ 

~ - I--.075(1.91)MAX 
.017±.OO1 

(0.43±0.03) 

1------1.066(27.08)MIN __ ---<~ 

© FUJITSU LIMITED 1986 F24003S·1C 

l 

-
(0.13:~·.~~) 

.03S±.00S 
(O.97±0.20) 

Dimension in inches 
and (millimeters) 
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PACKAGE DIMENSIONS 
CERAMIC LCC (: -TV) 

PAD CONFIGURATION 

LCC-24C-F02 

24-PAD CERAMIC (FRIT SEAL) LEAD LESS CHIP CARRIER 
(CASE No.: LCC-24C-F02) 

R.012(0.30)TYP 

(4 PLCS) 

R.008(0.20)TYP 

(24 PLCS) 

.040(1.02)TYP 

.060(1.52)TYP 

.105(2.67)MAX 

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

© FUJITSU LIMITED 1986 C24007S-5C 

.310(7.87)TYP 

.045(1.14) 
TYP 

Dimensions in inches 
(millimeters) 

3·25 
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ECl 4096-BIT BIPOLAR 
SElF-TIMED RANDOM 
ACCESS MEMORY 

MBM10476LL-9 

4096-BIT BIPOLAR SELF-TIMED RANDOM ACCESS MEMORY December, 1988 
Edition 2.0 

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 (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 MBM10476ll is specified over a case temperature range of from 
O°C to 75°C (Tc). 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 : 

Address access time : 

• Power dissipation : 

9ns 

7ns 

1976mW 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 U-FOX 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 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 @ 1988 by FUJITSU LIMITED 

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 
A1 A6 

A2 A5 
A3 A4 

• VCC grounded 

Small geometry bipolar IC 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 

INPUT 
lATCH 

INPUT 
lATCH 

REFERENCE VOLTAGE 
GENERATOR 

COLUMN DECODERI 
DRIVER 

MEMORY CEll 
ARRAY 

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 

:...x:: : Outputs are initiated by rising (falling) edge of ClK (ClK). 

3·28 

<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 

1111111111111111111111111111111111111111111111111 

FUJITSU 
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Case Temperature (Te) 

O°C to 75°C 

(Vec = OV, Vee = -5.2V, Output Load = 50n to -2.0V, Te = ooe to 75°e, unless otherwise noted.) 

Parameter Symbol Min Typ Max Unit Te 

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 mY 25°C (VIN = VIH max or VIL min) -1830 -1625 75°C 

Output High Voltage -1020 O°C 
VOHC -980 mY 25°C (VIN = VIH min or VIL max) -920 75°C 

Output Low Voltage 
-1645 o°c 

VOLC -1630 mY 25°C (VIN = VIH min or VIL max) -1605 75°C 

Input High Voltage 
-1145 -840 O°C 

VIH -1105 -810 mY 25°C (Guaranteed Input Voltage High for All Inputs) 
-1045 -720 75°C 

Input low Voltage -1870 -1490 ooe 

VIL -1850 -1475 mY 25°C (Guaranteed Input Voltage Low for All Inputs) 
-1830 -1450 75°C 

Input High Current IIH 220 ~A O°C to 75°C 
(VIN = VIH max) 

Input Low Current IlL -50 ~A O°C to 75°C 
(VIN = VIL min) 

CS Input Low Current IlL 0.5 170 ~A O°C to 75°C 
(VIN = VILmln) 

Power Supply Current lEE -380 mA O°C to 75°C 
(All Inputs and All Outputs Open) 

-1405 -1230 O°C 
Reference Voltage Vee -1390 -1190 mY 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 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 (eLK/ CO<). Inputs and outputs become active invertly with respect to the clock signal. 

Input latches are transparent when eLK (CO<) goes low (high), and close to hold the data when eLK( CO<) goes high (low) and on 
the other hand, output latches are transparent when eLK (CO<) goes high (low) and data are held In the output latches when eLK 
(CO<) goes low (high). 

When cs Is kept low and WE Is kept high and address is valid on the eLK (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 eLK 
(CO<) rising (falling) edge. This means, input levels may flucturate during the time other than the required setup and hold times. 
When elK (CO<) 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 elK (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 (falling) edge of elK 
(CO<). When setup time is short, output data appears on the outputs after the specified RAM access time (tA(AOO)) similar to the 
traditional RAM. 

The write operation Is Initiated by the riSing (failing) edge of elK (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 

open 

elK 
elK 
YBB 

• elK Single-Ended Mode 

elK 
elK 
YBB 

• elK Single-Ended Mode 

elK 
elK 
YBB 
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AC CHARACTERISTICS 
(Vcc = OV, VEE = -5.2V±5%, Output Load = 50n 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. Ons 
*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 
*S 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(ADD) 7.0 *1 ns 

tA{DI) 4.0 *2 ns 

tA{W) 4.0 *3 ns 

tA{CS) 4.0 *4 ns 

tA{CLK) B.O */1 ns 

tDR 3.0 *8 ns 

tSA 1.0 ns 

tSD 1.0 ns 

tsw 1.0 ns 

tsc 1.0 ns 

tHA 2.0 ns 

tHD 2.0 ns 

tHW 2.0 ns 

tHC 2.0 ns 

tSA> tA{ADD) max, tsc > tA{CS) max, tSD > tA{DI) max, tsw > tA{W) max. 

GND 
Fig. 2 - AC TEST CONDITIONS 

VCC 

DOUT I---f--, 

R 

-2.0V 

VEE 

Output Load: RL = 50n 
CL = 30pF 

(including jig and stray capacitance) 

-0.9V- - - - - - - -,,.------'''\. 

-1.7V 

t r = t 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 

001-4 

* Output Is valid at tOR when tse > tAleS) max - tOR max . 

• ADDRESS ACCESS MODE 

ClK 

elK - - - - - - - - ." 

CS 

AO-9 

WE 

001-4 

* Output Is valid at tOR when tSA > tA(AOO) max - tOR max. 
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• CLOCK ACCESS MODE 

ClK 

ClK - - - - - - - - J 

AO-9 

001-4 

• Output Is valid at tDR when tWL(CLK) > tA(CLK) max - tDR max. 
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WRTE CYCLE TIMING DIAGRAMS 

ClK 

ClK - - - - - - - - - ." 

Ao-9 

011-4 

001-4 

'- ___________ 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 

w 
~ -0.7 
I
-I 

~ -0.8 
:r: 
CJ 
I -0.9 
I-
::::> 
g: -1.0 
::::> 
o 
)-1.1 

-~ ~ 

~ ~ -

o 20 40 60 80 
Te. CASE TEMPERATURE (OC) 

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 SUPPL Y 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 

010~~-+~~~4-+-~ 

.s 
w 
~ 8 I--II--+--+-+-+--+--+--+-~ 
i= 
CI) 

~ 6 ~~-+~~~4-+-~ 
() 
() 

~ 4 1---l1---4~--+-+--+--+-+-+-4 
...:. CI) 
o w 
o a:: 
~ g 2 
j < ~~~~~~~~~ 

o 20 40 60 80 
Tc, CASE TEMPERATURE (0C) 

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 

3·38 

28-LEAD CERAMIC (METAL SEAL) DUAL IN-LINE PACKAGE 
(Case No.: DIP-28C-A06) 

R.OSO(1.27) 
REF 

INDEX AREA o 
(3S.S6±0.Sl ) 

~ 11~'''OOIM'' ~ LUJ .134±.014 
(3.40±0.36) 

'I +.005 .lOO±.010 .OSO±.010 ----l .018_.003 .OSO±.010 
(2.54±0.25) (1.27±O.25) +0.13) (1.27±0.25) 

1.300(33.02) (0.46_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 

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 (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 MBM10476RR 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 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-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 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 @ 1988 by FUJITSU LIMITED 

December. 1988 
Edition 1.0 

CERAMIC PACKAGE 
DIP-28C-A06 

PIN ASSIGNMENT 
(TOP VIEW) 

DI1 CS 
DI2 WE 
DI3 CLK 
DI4 CLK 

D01 VBB 
D02 NC 

·VCC NC 
·VCC VEE 

D03 A9 
D04 A8 

AO A7 
A1 A6 
A2 AS 
A3 A4 

• VCC grounded 

Small geometry bipolar IC 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 

AO-9 

D11-4 

WE 

Vee O------i 

Fig.1 - MBM10476RR-9 BLOCK DIAGRAM 

COLUMN DECODER! 
DRIVER <l--

<l--

MEMORY CEll 
ARRAY 

MPX 

INPUT 
REGIS- I--..... ------I-----------J 

TER 

REFERENCE VOLTAGE 
GENERATOR 

VCC 

VEE 

OUTPUT 
REGIS- DOl-4 

TER 

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). 

3-40 

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 

Vee Reference Voltage (-1.29V) 

VEE Supply Voltage (-S.2V) 

Vee Supply Voltage (OV) 

NC No Connection 
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GUARANTEED OPERATING CONDITIONS 
(Referenced to VCC) 

Parameter Symbol Mln- Typ Max Unit Case Temperature (TC) 

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 -2.0V. 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 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 
VIL -1850 -1475 mV 25°C 

(Guaranteed Input Voltage Low for All Inputs) 
-1830 -1450 75°C 

Input High Current hH 220 j.LA O°C to 75°C 
(VIN = VIH max) 

Input Low Current ill 
(VIN = VIL min) 

-50 j.LA O°C to 75°C 

CS Input Low Current IlL 0.5 170 j.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 
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 

3·41 



II 

11111!11111111111111111111111111111111111!111111111111!IIIIIIIIII 

FUJITSU 

1IIIIIIIilllllllllllllllllllll!II!11111111111111111111Ilillllllll M 8M 104 76RR-9 

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/ CD<). Inputs and outputs become active invertly with respect to the clock signal. 

Input and output registers are transparent when ClK (CD<) goes high (low), and close to hold the data when ClK ( CD<) goes low 
(high). 

When CS is kept low and WE is kept high and address is valid on the ClK (CD<) 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 
(CD<) rising (falling) edge. This means, Input levels may not be stable during the time other than the required setup and hold 
times. When ClK (CD<) 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 (falling) edge of ClK (CD<). 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 (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 CD< inputs can be used In a single ended manner by connecting ClK or CD< to the 
internal reference voltage (Vss) pin. When ClK and CD< are used as differential inputs, Vss pin Is left open . 
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• Differential Mode 

open 

elK 
elK 
YBB 

• elK Single-Ended Mode 

ClK 
elK 
YBB 

• elK Single-Ended Mode 

ClK 
elK 
YBB 
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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 

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) > 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 *2 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--~~---, 

R 

-2.0V 

VEE 

Output Load: RL = son 
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 

D01-4 

• Output data appears In the next cycle. 

WRTE CYCLE TIMING DIAGRAMS 
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ClK 

ClK 

CS 

AO-9 

D11-4 

WE 

001-4 

* Output data appears In the next cycle. 
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lYPICAL CHARACTERISTICS CURVES 

Fig. 3 - OUTPUT HIGH VOLTAGE 
vs CASE TEMPERATURE 
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Fig. 4 - OUTPUT HIGH VOLTAGE 
vs SUPPLY VOLTAGE 

~ -0.7 t---I,.......f-+-+-+--+--i-+-+-I 
I-
...J 

~ -0. 8 r-f-+-+-+--+--+--+-+-~ 
:c 
CJ :c -0.9 t---I-+-+-+-+--+--+-.... if---f 
I-
~ 

l!: -1.0 r-f-+-+-+--+--+--+-+-+--f 
~ 
o 

J -1. 1 L..-J---L---L.--I---L-..... ...L-...I--..L..-I 

-4.0 -5.0 -6.0 

VEE • SUPPLY VOLTAGE (V) 

Fig. 6 - OUTPUT LOW VOLTAGE 
vs SUPPLY VOLTAGE 
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Fig. 8 - REFERENCE VOLTAGE 
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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. 10 - SUPPLY CURRENT 
vs SUPPLY VOLTAGE 
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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 ~ 
\n C=== 

I. 
o 

1.400+.020 
(35.56±0.51 ) 

.010::~~~ 
(0.25:~:~~) 

.200(5.08IMAX 

I .060(1.52)MA~ ~t 

~ LUJ .134±.014 
(3.40±0.36) 

.100±.010 iT .050±.010 --11 .018~:~~; I .05J.010 
(2.54±0.25}1 (1.27±0.25) (046+0.13) (1.27±0.25) 

I 1.300(33.02)' -0.08 
REF 

© 1988 FUJITSU LIMITED D28016S-2C 
Dimensions in 
inches and (millimeters) 
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ECl 4096-81T 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 registerllatch 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 (Tc). 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-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 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) 

DI1 
DI2 
DI3 
DI4 

D01 
D02 

·VCC 
·VCC 

D03 
D04 

AO 
A1 

A2 
A3 

• VCC grounded 

Cs 
WE 
ClK 
CLK 
VBB 
NC 

NC 
VEE 

A9 
A8 
A7 
A6 

A5 
A4 

Small geometry bipolar IC 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 - MBM10476RL-9 BLOCK DIAGRAM 

ClK 
ClK 

AO-9 

D11-4 

VBB O------i 

INPUT 
REGIS-

TER 

INPUT 
REGIS-

TER 

REFERENCE VOLTAGE 
GENERATOR 

COLUMN DECODERI 
DRIVER 

MEMORY CELL 
ARRAY 

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 

~ : Outputs are Initiated by rising (falling) edge of ClK (ClK). 
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<]-- VCC 

<]-- VEE 

MPX OUTPUT 
D01-4 lATCH 

PIN DESIGNATION 

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, 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 

"""'"'"'"'""'"""""'"""""""""" 
FUJITSU 

MBM10476RL-9 """"""""""""""""""""""""'''' 

Case Temperature (Tcl 

O°C to 75°C 

(Vcc = OV, VEE = -5.2V, Output Load = son to -2.0V, 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 25°C (VIN = VIH max or VIL 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 O°C 

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 75°C 

Input High Voltage 
-1145 -840 O°C 

(Guaranteed Input Voltage High for All Inputs) VIH -1105 -810 mV 25°C 
-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 
IIH 220 J.l.A O°C to 75°C 

(VIN = VIH max) 

Input Low Current 
IlL 

(VIN = VIL min) 
-50 J.l.A O°C to 75°C 

CS Input Low Current 
(VIN = VIL min) 

IlL 0.5 170 J.l.A OOC 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 Vaa -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 MSM10476RL 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 enabie (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 (CCR) 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 
(CIT<) 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 (CIT<) 
state Is wide enough than the internal RAM access time, output data become valid in the short deiay time (tDR) after the falling 
(rising)edge of CLK (CCR). 

The write operation is Initiated by the rising (falling) edge of CLK (CIT<). When CS and WE are kept low and address and DIN are 
valid on the rising (falling) edge of CLK (CCR), 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 (CCR) 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 CCR Inputs can be used In a single ended manner by connecting CLK or CCR to the 
Internal reference voltage (Vss) pin. When CLK and CIT< are used as differential Inputs, Vss pin Is left open . 

3-52 

• Differential Mode 

open 

eLK 
eLK 
VSS 

• eLK Single-Ended Mode 

eLK 
eLK 
VSS 

• eLK Single-Ended Mode 

eLK 
eLK 
VSS 



AC CHARACTERISTICS 
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(Vcc = OV, VEE = -5.2V±50/0, Output Load = 50n to -2.0V and 30pF to GND, TC = O°C to 75°C, 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 

tWH(CLK) 

tWL(CLK) 

tCYC 

tA(CLK) 

tOR 

tSA 

tso 

tsw 

tsc 

tHA 

tHO 

tHW 

tHC 

Min Typ Max Unit 

3.0 *1 ns 

3.0 *2 ns 

9.0 ns 

8.0 *3 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 1----4~--, 

R 

-2.0V 

VEE 

Output Load: RL = 50n 
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 

Output RIse TIme 

Output Fall TIme 

READ CYCLE TIMING DIAGRAMS 

ClK 
ClK 

AO-9 

WE 

DOl-4 

Symbol MIn 

tr 

tf 

tCYC 

tA CLK 

* Output Is valid at tOR when tWH(CLK) > tA(CLK) max - tOR max. 

3-54 

Typ Max UnIt 

2.0 ns 

2.0 ns 



WRTE CYCLE TIMING DIAGRAMS 

ClK 

ClK 

AO-9 

D11-4 

WE 

D01-4 

* Output Is valid at tDR when tWH(CLK) > tA(CLK) max - tDR max. 

111111111111111111111111111111111111111111111111111111 
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TYPICAL CHARACTERISTICS CURVES 
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Fig. 3 - OUTPUT HIGH VOLTAGE 
vs CASE TEMPERATURE 
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vs SUPPLY VOLTAGE 

~ 
w -1.1 
Cl « 
I-
..J -1.2 
0 
> 
w 
() -1.3 ~ ~ 
z 
w 
a: 
w -1.4 LL 
W 
a: 

>~ -1.5 

-4.0 -5.0 -6.0 

VEE • SUPPLY VOLTAGE (V) 



;(400 

.s 
~ 350 
w 
a: 
a: 
:::> 300 
o 
>-
~ 250 a.. 
:::> 
C/J 

iii 200 

Q' 
...J o 

... < 

w 

4 

Fig. 9 - SUPPLY CURRENT 
vs CASE TEMPERATURE 

l"- t-~ 

o 20 40 60 80 

To. CASE TEMPERATURE (DC) 

Fig. 11 - CLOCK ACCESS TIME 
vs CASE TEMPERATURE 

-

o 20 40 60 80 
To. CASE TEMPERATURE (DC) 

Fig. 13 - OUTPUT DELAY TIME 
vs CASE TEMPERATURE 

"0 
.s 4.......,f-+-+-+--+--+--f-+-+--I 
w 
::E 
i= 
>-
:5 
w 
o 
~ 
:::> a.. 
~ 
:::> 
o 

o 20 40 60 80 

To. CASE TEMPERATURE (DC) 

1111111111111111111111111111111111111111111111111111 

FUJITSU 
MBMl 0476RL-9 1111111111111111111111111111111111111111111111111111 

- 400 

1 
~ 350 
w 
a: 
a: 
:::> 300 o 
>-
~ 250 a.. 
:::> 
C/J 

w200 
w 

"0 .s 8 
w 
::E 
i= 
C/J 

7 
C/J 
W 

~O 6 00 
0< 
-l 
0 5 

Q' 
...J 
0 4 ... < 

Fig. 10 - SUPPLY CURRENT 
vs SUPPLY VOLTAGE 

l-I-l-I-' ...... 
~Ii"" 

-4.0 -5.0 -6.0 

VEE • SUPPLY VOLTAGE (V) 

Fig. 12 CLOCK ACCESS TIME 
vs SUPPLY VOLTAGE 

-4.0 -5.0 -6.0 

VEE • SUPPLY VOLT AGE (V) 

Fig. 14 - OUTPUT DELAY TIME 
vs SUPPLY VOLTAGE 

-4.0 -5.0 -6.0 

VEE • SUPPLY VOLTAGE (V) 

3-57 



III 

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII!II11111111111 

FUJITSU 

IIIIIIIIIIIII!IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII11111111111 MBM 1 0476RL-9 

PACKAGE DIMENSIONS 

28-LEAD CERAMIC (METAL SEAL) DUAL IN-LINE PACKAGE 
(Case No.: DIP-28C-A06) 

R.050(1.27) 
REF 

INDEX AREA 

1.400±.020 
(35.56±0.51 ) 

II II II II I' II +.005 

.1 00±.01 0 ~ ~ -----l .018_.003 050± 010 
(2.54±0.25) (1.27±0.25) "( +0.13) (1.27±O.25) 

1.300(33.02) 0.46_0.08 
REF 

© 1988 FUJITSU LIMITED D28016S-2C 
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.010~:gg~ 

(O.25~g:~~) 

.200(5.08)MAX 

.134±.014 
(3.40±O.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 4096-bit 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 'compensatlon 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 MBM100476LL 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-series 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 

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 U-FOX 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 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 @ 1988 by FUJITSU LIMITED 

CERAMIC PACKAGE 
DIP-28C-A06 

011 
012 
013 
014 

001 
002 

·VCC 
·VCC 

003 
004 

AO 
A1 
A2 
A3 

PIN ASSIGNMENT 
(TOP VIEW) 

• VCC grounded 

~ 
WE 
CLK 
CLK 
VBB 
NC 
NC 
VEE 

A9 
A8 
A7 
A6 
A5 
A4 

Small geometry bipolar IC 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.l - MBM100476LL BLOCK DIAGRAM 

ClK 
ClK 

VBBO-----t 

INPUT 

REFERENCE VOLTAGE 
GENERATOR 

COLUMN DECODERI 
DRIVER 

MEMORY CEll 
ARRAY 

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 'II. __ • 

l H X ~ DOUT READ 
"'" -_. 

l : low voltage level, H: High voltage level, X: Don't care 

::::::/C": : Outputs are Initiated by rising (falling) edge of ClK (ClK). 
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<l-- vcc 

<l-- VEE 

MPX 
OUTPUT 
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 

DOl-4 

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 

11111111111111111111111111111111111111111111111111111111111111111 
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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 = 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 
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 JlA (VIN = VIH max) 

Input Low Current IlL -50 JlA (VIN = VIL min) 

CS Input Low Current IlL 0.5 170 JlA (VIN = VIL min) 

Power Supply Current 
lEE -380 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 MSM100476ll Is fully decoded 4096-bit 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/ CD<) . Inputs and outputs become ac::tive invertly with respect to the clock signal. 

Input latches are transparent when ClK (CD<) goes low (high), and close to hold the data when ClK( CD<) goes high (low) and on 
the other hand, output latches are transparent when ClK (CD<) goes high (low) and data are held In the output latches when ClK 
(CD<) goes low (high). 

When cs Is kept low and WE Is kept high and address Is valid on the ClK (CD<) 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 
(CIT<) rising (falling) edge. This means, input levels may flucturate during the time other than the required setup and hold times. 
When ClK (CIT<) 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 (CIT<) 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 ClK 
(CIT<). 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 (CD<). When cs and WE are kept low and Address and DIN are 
valid on the rising (falling) edge of ClK (CD<), data is written into the addressed location during ClK high (CIT< 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 
(CIT<) 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 CD< Inputs can be used in a single ended manner by connecting ClK or CD< 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 

open 

elK 
elK 
Vas 

• ClK Single-Ended Mode 

elK 
elK 
vss 

• elK Single-Ended Mode 

ClK 
elK 
vas 



AC CHARACTERISTICS 

MBM100476LL-9 
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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 

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 

tWf-t(CLK) 6.0 

tWL(CLK) 3.0 

tCYC 9.0 

tA(ADD) 7.0 *1 

tA(DI) 4.0 *2 

tA(W) 4.0 *3 

tA(CS) 4.0 *4 

tA(CLK) B.O *5 

tDR 3.0 *s 

tSA 1.0 

tSD 1.0 

tsw 1.0 

tsc 1.0 

tHA 2.0 

tHD 2.0 

tHW 2.0 

tHC 2.0 

*6 Specified when tWL(CLK) > tA(CLK) max, tSA> tA(ADD) max, tsc > tA(CS) max, tSD > tA(DI) max, tsw > tA(W) max. 

GND Fig. 2 - AC TEST CONDITIONS 

Vce -O.9V- - - - - - - -,-------"'" 

DOUT 1---'--..., 

R -1.7V 

-2.0V 

VEE 
t r = t f = 1. 5ns 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

Output Load: RL = 50n 
CL = 30pF 

(including jig and stray capacitance) 

Note All timing measurements referenced to 

50% input levels. 
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READ CYCLE TIMING DIAGRAMS 

• CHIP SELECT ACCESS MODE 

ClK 

ClK 

D01-4 

• Output Is valid at tOR when tse > tAleS) max - tOR max . 

• ADDRESS ACCESS MODE 

ClK 

ClK - - - - - - - - ." 

AO-9 

D01-4 

• Output Is valid at tOR when tSA > tA(AOO) max - tOR max. 
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• CLOCK ACCESS MODE 

ClK 

ClK 

AO-9 

001-4 

tA 

• Output Is valid at tDR when tWL(CLK) > tA(CLK) max - tDR max. 
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WRTE CYCLE TIMING DIAGRAMS 

ClK 

ClK tWH(CLK) 

CS 

AO-9 

II D11-4 

WE 

D01-4 

• Output Is valid at tOR when tsw > tA(W) max - tOR max and tso > tA(DI) max - tOR max 

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 
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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 
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Fig. 13 - CLOCK ACCESS TIME 
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Fig. 10 - SUPPLY CURRENT 
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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. 17 - CLOCK PULSE WIDTH HIGH 
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Fig. 16 - OUTPUT DELAY TIME 
vs SUPPLY VOLTAGE 
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Fig. 18 - CLOCK PULSE WIDTH HIGH 
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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 

~ 

II II II II I II +005 

.100±.010 ~ ~ ~ .Q18_. 003 .050±.010 
(2.54±0.25) (1.27±0.25) (046+0.13) (1.27±0.25) 

1.300(33.02) . -O.OB 
REF 

© 1988 FUJITSU LIMITED D2B016S-2C 

-. .... -
~ 

.400±.01 
(10.16±0. 

J 
.010~:~~~ 

.200(S.08)MAX 

.134±.014 
(3.40±0.36) 

Dimensions in 

o 
25) 

inches and (millimeters) 
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ECL 4096-BIT BIPOLAR 
SELF-TIMED RANDOM 
ACCESS MEMORY 

MBM100476RR-9 

4096-!IT BIPOLAR SELF-TIMED RANDOM ACCESS MEMORY 

December. 1988 
Edition 1.0 

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-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 

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 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 

CERAMIC PACKAGE 
DIP-28C-A06 

PIN ASSIGNMENT 
(TOP VIEW) 

011 Cs 
DI2 WE 
DI3 ClK 
014 ClK 

001 VBB 
D02 NC 

·VCC NC 
·VCC VEE 

D03 A9 
D04 A8 

AO A7 
A1 A6 

A2 AS 
A3 A4 

• VCC grounded 

Small geometry bipolar IC 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 - MBM100476RR-9 BLOCK DIAGRAM 

ClK 
ClK 

AO-9 

VBSO-----I REFERENCE VOLTAGE 
GENERATOR 

COLUMN DECODERI 
DRIVER 

MEMORY CEll 
ARRAY 

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 

:...x:: : Outputs are initiated by rising (failing) edge of ClK (ClK). 
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<J-- VCC 

<J-- VEE 

MPX 
OUTPUT 
REGIS

TER 

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 

001-4 

Vss 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 

1111111111111111111111111111111111111111111111111111 
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MBM 1 00476RR-9 1111111111111111111111111111111111111111111111111111 

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 = 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 
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..l.A (VIN = VIH max) 

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

CS Input Low Current 
IlL 0.5 170 J..l.A (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 MBM100476RR 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/ ern). Inputs and outputs become active invertly with respect to the clock signal. 

Input and output registers are transparent when ClK (ern) goes high (low), and close to hold the data when ClK ( ern) goes low 
(high). 

When cs is kept low and WE Is kept high and address is valid on the ClK (ern) 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 
(ern) rising (failing) edge. This means, input levels may not be stable during the time other than the required setup and hold 
times. When ClK (ern) 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 (ern). 

The write operation Is initiated by the rising (failing) edge of ClK (ern). When CS and WE are kept low and address and DIN are 
valid on the rising (falling) edge of ClK (ern), inputs are transparent while previous read data appears on the outputs. On the 
other hand, when ClK (ern) goes low (high), data is written into the addressed location during ClK high (ern low) state. At the 
same time, data to be written appears on the output by the ClK( ern) rising (failing) edge of the next cycle. Internal write pulse Is 
generated in response to the ClK (ern) 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 ern Inputs can be used In a single ended manner by connecting ClK or ern to the 
Internal reference voltage (VBB) pin. When ClK and ern are used as differential Inputs, VBB pin Is left open . 
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• Differential Mode 

open 

elK 
elK 
VBB 

• elK Single-Ended Mode 

elK 
elK 
VBB 

• elK Single-Ended Mode 

elK 
elK 
VBB 
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AC CHARACTERISTICS 
(vee = OV, VEE = -4.SV±S%, Output Load = son to -2.0V and 30pF to GND, Te = O°C to 8SoC, 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) > 6.0ns 
*2 Specified at tWH(CLK) > 6.0ns 

Symbol 

tWH(CLK) 

tWL(CLK) 

tCYC 

tDR 

tSA 

tSD 

tsw 

tsc 

tHA 

tHD 

tHW 

tHO 

Min Typ Max Unit 

3.0 *1 ns 

3.0 *2 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 1---4~---, 

R 

-2.0V 

VEE 

Output Load: RL = son 
CL = 30pF 

(including jig and stray capacitance) 

Rise Time and Fall Time 

Parameter 

Output Rise Time 

Output Fall Time 

Symbol 

tr 

t f 

-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 
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READ CYCLE TIMING DIAGRAMS 

elK 

elK 

001-4 

• 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 
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. 6 - OUTPUT LOW VOLTAGE 
vs SUPPLY VOLTAGE 
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Fig. 9 - SUPPLY CURRENT 
vs CASE TEMPERATURE 

t-~ l-t-
l""'- t-

o 20 40 60 80 
Te 0 CASE TEMPERATURE 1°C) 

Fig. 11 - OUTPUT DELAY TIME 
vs CASE TEMPERATURE 

en .s 4 ~-4--+--+-+-~I--+-4--I 
w 
~ 
i= 3 ~-4--+--+-+-~I--+-4--I 
>-
:5 
~ 2 H=*=**-+-~~-t---1 
~ 
::> 
0. 
~ 
::> 
o 
a: 0 I--I~-+-+--+-+-+-~--

E o 20 40 60 80 

Teo CASE TEMPERATURE 1°C) 

;( 
.s 
~ z 
w 
ex: 
ex: 
::> 
() 

>-...J 
0. 
0. 
::> 
CI.I 

400 

350 

300 

250 

Fig. 10 - SUPPLY CURRENT 
vs SUPPLY VOLTAGE 

- ...... 
~ ...... 

-4.0 -5.0 -6.0 
VEE 0 SUPPLY VOLT AGE IV) 

Fig. 12 - OUTPUT DELAY TIME 
vs SUPPLY VOLTAGE 

-4.0 -5.0 -6.0 

VEE 0 SUPPLY VOLTAGE IV) 



111111111111111111111111111111111111111111111111111111 

FUJITSU 
MBM 1004 76RR-9 111111111111111111111111111111111111111111111111111111 

PACKAGE DIMENSIONS 

28-LEAD CERAMIC (METAL SEAL) DUAL IN-LINE PACKAGE 
(Case No.: DIP-28C-A06) 

R.OSO(1.27) 
REF 

INDEX AREA 

1.400±.020 
(3S.S6±0.Sl ) 

~ 

II II II II I II +.005 

.100±.010 ~ ~ ---l .018_.003 .OSO±.010 
(2.S4±0.2S) (1.27±0.2S) (0.46~00'.0138) (1.27±0.2S) 

1.300(33.02) 
REF 

© 1988 FUJITSU LIMITED D28016S-2C 

.010~:gg~ 

(0.2S~g:~~) 

.200(S.OS)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 

MBM100476RL-9 

4096-BIT BIPOLAR SELF-TIMED RANDOM ACCESS MEMORY December, 1988 
Edition 1.0 

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 (Te). It is packaged in 28-pin 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 

• 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 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 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 C> 1988 by FUJITSU LIMITED 

CERAMIC PACKAGE 
DIP-28C-A06 

011 
012 
013 
014 

001 
002 

·VCC 
·VCC 

003 
004 

AO 
Al 

A2 
A3 

PIN ASSIGNMENT 
(TOP VIEW) 

• VCC grounded 

CS 
WE 
ClK 
ClK 

VBB 
NC 
NC 
VEE 

A9 
A8 
A7 
A6 

A5 
A4 

Small geometry bipolar IC 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 

AO-9 

011-4 

WE 

VBBO-----I 

Fig.1 - MBM100476RL-9 BLOCK DIAGRAM 

COLUMN DECODERI 
DRIVER <J---

INPUT <J---
REGIS-

TER MEMORY CEll 
ARRAY 

INPUT 
REGIS-

TER MPX 

INPUT 
REGIS-

TER 

INPUT 
REGIS- I---+-------+--------...J 

TER 

REFERENCE VOLTAGE 
GENERATOR 

VCC 

VEE 

OUTPUT 
001-4 lATCH 

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 "H" 
'- --. 

l H X ~ DOUT READ 
'" -_. 

l : low voltage level, H: High voltage level, X: Don't care 

:....x-: : Outputs are Initiated by rising (falling) edge of ClK (ClK). 
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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 

Vss 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 

1IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIImlllili 

FUJITSU 
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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°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 All Inputs) 

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

Input High Current 
IIH 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 = 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 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-blt 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 (CD<) 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 
(CD<) 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 transpatent. When ClK 
(CD<) 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 (CD<). 

The write operation Is Initiated by the rising (falling) edge of ClK (CD<). When CS and WE are kept low and address and DIN are 
valid on the rising (falling) edge of ClK (CD<), 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 wlth"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 CD< inputs can be used in a single ended manner by connecting ClK or CD< to the 
Internal reference voltage (VBB) pin. When ClK and CD< are used as differential inputs, VBB pin is left open . 
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• Differential Mode 

open 

elK 
elK 
Vss 

• elK Single-Ended Mode 

elK 
elK 
Vss 

• elK Single-Ended Mode 

elK 
elK 
Vss 
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AC CHARACTERISTICS 
(Vcc = OV, VEE = -4.SV ±S%, Output Load = SOO 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 

*1 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 

tWH(CLK) 

tWL(CLK) 

tCYC 

tA(CLK) 

tOR 

tSA 

tso 

tsw 

tsc 

tHA 

tHO 

tHW 

tHC 

Min Typ Max Unit 

3.0 *1 ns 

3.0 *2 ns 

9.0 ns 

B.O *3 ns 

3.0 *4 ns 

1.0 ns 

1.0 ns 

1.0 ns 

1.0 n9 

2.0 ns 

2.0 ns 

2.0 ns 

2.0 ns 

GND 
Fig. 2 - AC TEST CONDITIONS 

VCC 

DOUT 1---'---, 

-2.0V 

VEE 

Output Lead: RL = 500 
CL = 30pF 

(including jig and stray capacitance) 

-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 Rise Time 

Output Fall Time 

READ CYCLE TIMING DIAGRAMS 

ClK 

ClK 

Ao-9 

WE 

D01-4 

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 

CS 

Ao-9 

011-4 

WE 

001-4 

* Output is valid at tOR when tWH(CLK) > tA(CLK) max - tOR max. 
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TYPICAL CHARACTERISTICS CURVES 
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Fig. 3 - OUTPUT HIGH VOLTAGE 
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Fig. 5 - OUTPUT LOW VOLTAGE 
vs CASE TEMPERATURE 

~ -1.5 t-i-+-+-+--+--+--t-+-t-i 
w 
<.'J 

;5 -1. 6 1---4--+-+-+--+--+-+-+-~ 
...I o 
> 
~ -1. 7 I---t!!!!!!!!j!!!!!!!!!jo~**~~~ 

1-0 
::::>...1 
~ -1 . 8 1---4--+-+-+--+--+-+-+-~ 
::::> o 
.j -1.9 

~~~~~~~~~ 

:;-

o 20 40 60 80 
Te. CASE TEMPERATURE (0C) 

Fig. 7 - REFERENCE VOLTAGE 
vs CASE TEMPERATURE 

;; -1.1 t---ir-+-+-+-+--+--t-+-t--i 
<.'J 
< 
I-5 -1.2 

> t---i-+-+-+-+--+--t-+-t-i 
~ -1.3 H;;;;;;j;~::;;~*=*=;;j;;;;;H z 
w 
cr 
~ -1.4 t-i-+-+-+--+--+--t-+-+--I 
w a: 

cD -1 . 5 t-i-+-+-+--+--+--t-+-~ 
>r1l 

o 20 40 60 80 
Te. CASE TEMPERATURE (OC) 
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Fig. 6 - OUTPUT LOW VOLTAGE 
vs SUPPLY VOLTAGE 
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PACKAGE DIMENSIONS 

28-LEAD CERAMIC (METAL SEAL) DUAL IN-LINE PACKAGE 
(Case No.: DIP-28C-A06) 

3-90 

R.050(1.27) 
REF 

INDEX AREA 

1.400±.020 
(35.56±0.51 ) 

~ 

· II II II II I -JI +.005 
.100_.010 ~ ~ .018_.003 050+ 010 

(2.54±0.25) (1.27±0.25) +0.13 (; .27:;;0.25) 
1.300(33.02) (0.46_0.08 ) 

REF 

© 1988 FUJITSU LIMITED D28016S-2C 

.010~:~~~ 
(o.25~~:~~) 

.200(5.08)MAX 

.134±.014 
(3.40±0.36) 

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 December, 1988 
Edition 2.0 

The Fujitsu MBM10486ll-13 Is fully decoded 16384-bit 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 2B-pin 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 : 

Address access time : 

• Power dissipation : 

13ns 

10ns 

1976mW 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 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 @ 1988 by FUJITSU LIMITED 

CERAMIC PACKAGE 
DIP-28C-A06 

011 
012 
013 
014 

001 
002 

·VCC 
·VCC 

003 
004 

AO 
Al 

A2 
A3 

PIN ASSIGNMENT 
(TOP VIEW) 

• VCC grounded 

~ 
WE 
ClK 
ClK 

VBB 
All 
Al0 
VEE 

A9 
A8 
A7 
A6 
A5 
A4 

Small geometry bipolar IC 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-11 

D11-4 

VBBO~----I 

INPUT 
lATCH 

INPUT 
lATCH 

REFERENCE VOLTAGE 
GENERATOR 

COLUMN DECODER! 
DRIVER 

MEMORY CEll 
ARRAY 

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 

::....x-: : Outputs are initiated by rising (falling) edge of ClK (ClK). 
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<l-- VCC 

<l-- VEE 

OUTPUT 
MPX 

lATCH D01-4 

PIN DESIGNATION 
Symbol Pin Name 

AO thru A11 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 
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GUARANTEED OPERATING CONDITIONS 
(Referenced to VCC) 

Parameter Symbol Min Typ Max Unit Case Temperature (TC) 

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

DC CHARACTERISTICS 
(VCC = OV, VEE = -S.2V, Output Load = son to -2.0V, 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 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 
VIL -1850 -1475 mV 25°C (Guaranteed Input Voltage Low for All Inputs) 

-1830 -1450 75°C 

Input High Current 
IrH 220 ~A O°C to 75°C 

(VIN == VIH max) 

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

(VIN == VIL min) 

CS Input Low Current 
IlL 0.5 170 ~A O°C to 75°C 

(VIN == VIL min) 

Power Supply Current 
lEE 

(All Inputs and All Outputs Open) 
-380 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 IN 4 pF 

Output Pin Capacitance COUT 6 pF 
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FUNCTIONAL DESCRIPTIONS 
The Fujitsu MSM10486LL 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/ CCR). Inputs and outputs become active invertly with respect to the clock signal. 

Input latches are transparent when CLK (CCR) goes low (high). and close to hold the data when CLK( CCR) goes high (low) and on 
the other hand, output latches are transparent when CLK (CCR) 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 (CCR) 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 
(CI:R) rising (falling) edge. This means, Input level may flucturate during the time other than the required setup and hold times. 
When CLK (CCR) 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 (CCR) 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(AOO)) similar to the 
traditional RAM. 

The write operation Is Initiated by the rising (falling) edge of CLK (CIT<). When CS and WE are kept low and Address and DIN are 
valid on the rising (falling) edge of CLK (CCR), data is written into the addressed location during CLK high (CCR 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-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 CCR inputs can be used in a single ended manner by connecting ClK or CCR to the 
internal reference voltage (Vss) pin. When CLK and CIT< are used as differential inputs, Vss pin Is left open . 
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• Differential Mode 

open 

elK 
elK 
Yss 

• elK Single-Ended Mode 

elK 
elK 
Yss 

• elK Single-Ended Mode 

elK 
elK 
Yss 
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AC CHARACTERISTICS 
(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 

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. Ons 
*2 Specified at tSD = 1.0ns 
*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) 10.0 ns 

tWL(CLK) 3.0 ns 

tCYC 13.0 ns 

tA(ADD) 10.0 *1 ns 

tA(DI) 5.0 *2 ns 

tA(W) 5.0 *3 ns 

tA(CS) 5.0 *4 ns 

tA(CLK) 11.0 *5 ns 

tDR 4.0 *6 ns 

tSA 1.0 ns 

tSD 1.0 ns 

tsw 1.0 ns 

tsc 1.0 ns 

tHA 2.0 ns 

tHD 2.0 ns 

tHW 2.0 ns 

tHC 2.0 ns 

tSA> tA(ADD) max, tsc > tA(CS) max, tSD > tA(DI) max, tSW> tA(W) max. 

GND 
Fig. 2 - AC TEST CONDITIONS 

VCC 

DOUT 1---"--..., 

RL 

-2.0V 

VEE 

Output Load: RL = 50n 
CL = 30pF 

(including jig and stray capacitance) 

-O.9V- - - - - - - -,---------.,. 

-1.7V 

tr= 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 

001-4 

• Output Is valid at tOR when tsc > tA(CS) max - tOR max . 

• ADDRESS ACCESS MODE 
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ClK 

ClK 

CS 

AO-11 

WE 

001-4 

• Output Is valid at tOR when tSA > tA(AOO) max - tOR max. 

tCYC 



• CLOCK ACCESS MODE 

CLK 

CLK 

AO-11 

WE 

001-4 

• Output is valid at tDR when tWL(CLK) > tA(CLK) max - tDR max 

FUJITSU 

MBM10486LL-13 
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WRTE CYCLE TIMING DIAGRAMS 

ClK 

ClK 

CS 

AO-11 

011-4 

WE 

001-4 01 Data 

• output is valid at tDR 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 tt 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. 9 - SUPPLY CURRENT 
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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. 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 

28-LEAD CERAMIC (METAL SEAL) DUAL IN-LINE PACKAGE 
(Case No.: DIP-28C-A06) 

-

INDEX AREA ~ RO::'~~27)\ ~ DO 1 
\n 
I. 1.400±.020 

(35.56±0.51 ) 

.100'.010 T T ~ 1.050,010 -J1018~~g; I ,L 
(2.54±0.25)1 (1.27±0.25)-- +~.13 (1~~~:;:~~~) 

I 1.300(33.02) (0.46_0 .08 ) 

REF 
©1988 FUJITSU LIMITED D28016S-2C 
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.010~:gg~ 

(O.25~g:6~) 

.200(5.0S}MAX 

.134±.014 (3.40±0.36) 

Dimensions in 
inches and (millimeters) 
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ACCESS MEMORY 

16384-BIT BIPOLAR SELF-TIMED RANDOM ACCESS MEMORY 

The Fujitsu MBM10486RR-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 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 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 MBM10486RR 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 : 

Output delay time : 

13ns 

3ns 

• Power dissipation : 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 lOP-II 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 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 

MBM10486RR-13 

Nobember, 1988 
Edition 1.0 

CERAMIC PACKAGE 
DIP-28C-A06 

PIN ASSIGNMENT 
(TOP VIEW) 

DI1 ~ 
DI2 WE 
DI3 ClK 
DI4 ClK 

D01 VBB 
D02 A11 

·VCC A10 
·VCC VEE 

D03 A9 
D04 A8 

AO A7 
A1 A6 
A2 A5 
A3 A4 

• VCC ground 

Small geometry bipolar IC 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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16384-BIT BIPOLAR SELF-TIMED RANDOM ACCESS MEMORY 

The Fujitsu MBM10486RL-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 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 reglsterllatch circuits allows to decrease the 
number of device on the board. 

Operation for the MBM10486RL Is specified over a case temperature range of from 
O°C to 75°C (To). 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 : 

Output delay time : 

• Power dissipation : 

13ns 

3ns 

2080mW max 

• Open emitter output for ease of memory expansion 

• Level-sensitive D-type latch for output and edge triggered registers for Inputs 

• Internal write pulse generator 

• Optional clock Inputs : single ended or differential 

• DOPOS 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 (DC, Output High) lOUT -30 mA 

Temperature under bias To -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. 

Oopyrlght e 1988 by FUJITSU LIMITED 

MBM10486RL-13 

Nobember. 1988 
Edition 1.0 

CERAMIC PACKAGE 
DIP-28C-A06 

PIN ASSIGNMENT 
(TOP VIEW) 

011 
012 
013 
014 

001 
002 

·VCC 
·VCC 

003 
004 

AO 
Al 
A2 
A3 

• Vec ground 

cs 
WE 
CLK 
CTI< 
VBB 
All 
Al0 
VEE 
A9 
A8 
A7 
A6 
A5 
A4 

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 
voltage to this device. 
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ECl 16384 BIT BIPOLAR 
SElF-TIMED RANDOM 
ACCESS MEMORY 

MBM100486LL-13 

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 skew~ 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-pin ceramic side brazed DIP and fully 
compatible with Industry standard 100K-series ECl families. 

• 4096 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 : 

Address access time : 

• Power dissipation : 

13ns 

10ns 

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 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 @ 1988 by FUJITSU LIMITED 

December, 1988 
Edition 2.0 

CERAMIC PACKAGE 
DIP-28C-A06 
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PIN ASSIGNMENT 
(TOP VIEW) 

• VCC grounded 
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Small geometry bipolar IC 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 - MBM100486LL BLOCK DIAGRAM 

COLUMN DECODERI 
DRIVER <J--

INPUT <J--
AO~11 lATCH 

MEMORY CEll 
ARRAY 

INPUT 
D11~4 lATCH 

MPX 

INPUT 
WE lATCH 

INPUT 
CS lATCH~~------------+---------------~ 

ClK 
ClK 

VeB 01------1 REFERENCE VOLTAGE 
GENERATOR 

VCC 

VEE 

OUTPUT 
lATCH D01~4 

FUNCTION TRUTH TABLE PIN DESIGNATION 

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 (falling) edge of ClK (ClK). 
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Symbol Pin Name 

AO thru A11 Address Inputs 

DI1 thru DI4 Data Inputs 

D01 thru D04 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 

IIIIIIIIIIIII!IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII11111111111 
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Case Temperature (TC) 

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.SV, 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 All Inputs) 

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

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

Input Low Current 
IlL -50 IlA (VIN = VIL min) 

CS Input Low Current 
IlL 0.5 170 IlA 

(VIN = VIL min) 

Power Supply Current 
lEE -380 mA 

(All Inputs and All Outputs Open) 

Reference Voltage Vss -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 MSM10486ll 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 (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 
(C'[R) 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 
(erR) rising (falling) edge. This means, input level may flucturate during the time other than the required setup and hold times. 
When ClK (erR) 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 (tOR) after the rising (falling) edge of ClK 
( CIT<). 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 (erR). When CS and WE are kept low and Address and DIN are 
valid on the rising (falling) edge of ClK (CCR), data Is written into the addressed location during ClK high (erR 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 
(erR) 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 CCR Inputs can be used in a single ended manner by connecting ClK or CCR to the 
Internal reference voltage (VBB) pin. When elK and erR are used as differential inputs, VBB pin Is left open . 
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• Differential Mode 

open 

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.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 

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 = 1.0n5 
*5 Specified at tWL(CLK) = 3.0ns 
*6 Specified when tWL(CLK) > tA(CLK) max, 

Symbol Min Typ Max Unit 

tWH(CLK) 10.0 ns 

tWL(CLK) 3.0 ns 

tCYC 13.0 ns 

tA(ADD) 10.0 ., ns 

tA(DI) 5.0 '2 ns 

tA(W) 5.0 '3 ns 

tA(CS) 5.0 '4 ns 

tA(CLK) 11.0 '5 ns 

tDR 4.0 '8 ns 

tSA 1.0 ns 

tSD 1.0 ns 

tsw 1.0 ns 

tsc 1.0 ns 

tHA 2.0 ns 

tHD 2.0 ns 

tHW 2.0 ns 

tHC 2.0 ns 

tSA> tA(ADD) max, tsc > tA(CS) max, tSD> tA(DI) max, tSW> tA(W) max. 

GND 
Fig. 2 - AC TEST CONDITIONS 

YCC 

DOUT 1---'---, 

R 

-2.0Y 

VEE 

Output Lead: RL = son 
CL = 30pF 

(including jig and stray capacitance) 

-0.9Y- - - - - - - -,r------~ 

-1.7Y 

t r = t 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 

001-4 

• Output is valid at tOR when tsc > tA(CS) max - tOR max . 

• ADDRESS ACCESS MODE 

3-112 

ClK 

ClK 

CS 

AO-11 

WE 

001-4 

• Output is valid at tOR when tSA > tA(AOO) max - tOR max. 



• CLOCK ACCESS MODE 

ClK 

ClK 

AO-11 

001-4 

• Output Is valid at tDR when tWL(CLK) > tA(CLK) max - tDR max 
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WRTE CYCLE TIMING DIAGRAMS 

ClK 

ClK 

Ao-11 

011-4 

001-4 

~_ .. _________ J 

tWH(CLK) 

• Output Is valid at tOR when tsw > tA(W) max - tOR max and tSD > tA(DI) max - tOR max . 

Rise Time and Fall Time 

Parameter Symbol Min Typ 

Output Rise Time tr 2.0 

Output Fall Time tf 2.0 

3-114 

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. 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. 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 

61--+--+-+--+-+-~--+-+-~ g 
o 

J 4 L-...J.--L--L-~...L.-.l......J----L--L-~ 
-4.0 -5.0 -6.0 

VEE • SUPPLY VOLTAGE (V) 

3-117 



II 

11111111111111111111111111111111111111111111111111111111111111111 

FUJITSU 

11111111111111111111111111111111111111111111111111111111111111111 MBM 1 00486LL-13 

PACKAGE DIMENSIONS 

28-LEAD CERAMIC (METAL SEAL) DUAL IN-LINE PACKAGE 
(Case No.: DIP-28C-A06) 

IN:::::::\~ ~ DO ]-----:J;~l! 
\. (10.03_0.46) 

n ~ 
I 1.400±.020 I . . 

(35.56±0.51 ) 

__ ::::~l OOto gO 

1 
.400±.010 

........... ==*===" JO.25' 
.010~:gg~ 

(0.25~g:6~) 

I 060(1.52)MAX 

~ LU1 • ~l I ::::':AX 
_ _ (3.40±0.36) 

.1 00±.01 0 .050±.010 II .018~:g~; -.0-5-+0:-.0-
10

...L 

(2.54±0.25) (1.27±0.2S) --J +0.13 (1.27±0.25) 
1.300(33.02) (0.46_0.08) 

REF 

© 1988 FUJITSU LIM ITED 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 MBM 1 00486RR-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 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 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 MBM100486RR 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 100K-serles ECl families. 

• 4096 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 : 

13ns 

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 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 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 @ 1988 by FUJITSU LIMITED 

MBM100486RR-13 

Nobember, 1988 
Edition 1.0 

CERAMIC PACKAGE 
DIP-28C-A06 

DI1 
DI2 
DI3 
DI4 

D01 
D02 

*VCC 
*VCC 

D03 
D04 

AO 
A1 
A2 
A3 

PIN ASSIGNMENT 
(TOP VieW) 

* VCC ground 

Cs 
WE 
ClK 
ClK 
VBB 
A11 
A10 
VEE 
A9 
A8 
A7 
A6 
A5 
A4 

Small geometry bipolar IC 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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16384-BIT BIPOLAR SELF-TIMED RANDOM ACCESS MEMORY 

The Fujitsu MBM100486Rl-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 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 reglsterllatch circuits allows to decrease the 
number of device on the board. 

Operation for the MBM100486Rl 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 100K-serles ECl families. 

• 4096 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 : 

13ns 

3ns 

1800mW max 

• Open emitter output for ease of memory expansion 

• level-sensitive O-type latch for output and edge triggered registers for inputs 

• Internal write pulse generator 

• Optional clock Inputs : single ended or differential 

• DOPOS 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 (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 

MBM100486RL-13 

Nobember, 1988 
Edition 1.0 

CERAMIC PACKAGE 
DIP-28C-A06 

PIN ASSIGNMENT 
(TOP VIEW) 

011 
012 
013 
014 

001 
002 

·VCC 
• vee 

003 
004 

AO 
A1 

A2 
A3 

• Vec ground 

CS 
WE 
ClK 
CIT< 
VBB 
A11 
A10 
VEE 

A9 
A8 
A7 
A6 
A5 
A4 

Small geometry bipolar IC 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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FUJITSU 

MB7700H SERIES ECl BIPOLAR RANDAM ACCESS MEMORY 

The Fujitsu MB7700H series are ECl 4096-bit read/write randam 
access memories designed for applications of high-speed scratch 
pad, control and buffer storage. This device consists of 256 
words x 4 bits memory array. By means of the metal options, 
several kinds of organization for various usages within a system 
are realized. (e.g. 256 words x 16 bits, 512 words x 8 bits and 
so on.) 

The MB7700H series offers extremely small cell 'size realized 
through the use of lOP-II (Isolation by Oxide and Polysilicon) 
processing. As a result, very fast access time is achieved. 

• 256 words x 16 bits organization (basic) 
On-chip voltage compensation for improved noise margin 

• Fully compatible with 10K ECl families 
• Address access time 5 ns max. 

4 ns typo 
• Power dissipation 6.0 W max. 

3.6 W typo 
• Open emitter output for ease of memory expansion 
• 60 Pin FLAT package 

ABSOLUTE MAXIMUM RATINGS (See NOTE) 

Rating Symbol 

VEEl Pin Potential to Ground Pin(VCC) VEEl 

VEE2 Pin Potential to Ground Pin(VCC) VEE2 

Input Voltage VIN 

Output Current (DC, Output High) rOUT 

Value 

+0.5 to -7.0 

+0.5 to -7.0 

+0.5 to VEE 

-30 

Temperature under Bias TA -25 to 100 

Storage Temprature TSTG -55 to +125 

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 

RATINGS are exceeded. Functional operation should be restricted 

to the conditions as detailed in the operational sections of this data 

sheet. 

November 1988 

FPT-60C-A06 

PIN ASSIGNMENT 

Unit See page 6 to 9 

V 

V 

V 

rnA 

°C 

°C 

SmaJi geometry bipolar integrated circuits are 
occasionally susceptible to damage from static 
voltages or elec'tric: 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 ~ MB7700H SERIES BLOCK DIAGRAM 

Emitter 
Follower 

Wt(l) 

B5(4) 
OIN(4) 

AO( 5) o-~D----t------. 
AO(3) 

OIN(4) 
BS(4) 
WE(l) 

TRUTH TABLE 

INPUT 
B5 WE 
H X 
L L 
L L 
L H' 

C-PLANE 

DIN OUTPUT 
X L 
H L 
L 'L 
X DOUT 

Collector 
Dotting 

B-PLANE 

O-PLANE 

MODE 
DISAHU:.D 
WRITE "WI 
WRITE "L" 
READ 

DOUT 

H = High Voltage level 
L = Low Voltage level 
X = Donlt care 



FUJITSU 

GUARANTEED OPERATING CONDITIONS 
(Referenced to VCC) 

Parameter Symbol Min Typ Max Unit 

Supply Voltage VEE1 -3.78 -3.60 -3.42 V 

Supply Voltage VEE2 -5.46 -5.20 -4.94 V 

Operating Temprature TA 0 55 °C 

DC CHARACTERISTICS 
MB7701H / MB7702H / MB7703H / MB7704H / MB7705H / MB7706H 
vce = vcco = 0 Vt VEE1 = -3.6 Vt VEE2 = -5.2 V 
OLd 50 Oh 2 0 V A' f1 5 / h utput oa = m to - . t lr ow ~ m s, un ess ot erwise noticed. 

Parameter Symbol Min Typ Max Unit TA 

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

-925 -755 55°C 
Output Low Voltage -1870 -1630 ooe 

VOL -1850 -1615 mV 25°C (VIN = VIH max or VIL min) -1840 -1600 55°C 
Output High Voltage -1020 O°C 

VOHC -980 mV 25°C (VIN = VIH min or VIL max) -945 55°C 

D 
Output Low Voltage -1610 O°C 

VOLC -1595 mV 25°C (VIN = VIH min or VIL max) -1580 55°C 
-1145 -840 O°C 

Input High Voltage VIH -1105 -810 mV 25°C 
-1070 -755 55°C 
-1870 -1490 O°C 

Input Low Voltage VIL -1850 -1475 mV 25°C 
-1840 -1460 55°C 

Input High Address IIH A) 220 llA 
Current Data In IIH 01) 220 llA 0°Cto55°C 
(VIN = VIH max) Write Enable IIH WE) 220 llA 

Block Select IIH BS) 220 llA 
Input Low Address IlL A) 170 llA 
Current Data In IlL 01) 170 llA OOCto55°C 
(VIN = VIL min) Write Enable IlL WE) 170 llA 

Block Select IlL BS) 0.5 170 llA 
Power Supply Current IEE1 -480 rnA OOCto55°C 

Power Supply Current IEE2 -800 rnA OOCto55°C 

CAPACITANCE 
Parameter Symbol Min Typ Max Unit 

Input Capacitance CIN 6.5 pF 

Output Capacitance COUT 8.0 pF 
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AC CHARACTERISTICS 
(VCC=VCCO=OV, VEE1=-3.6V±5%, VEE2=-5.2V±5%, Output Load=50Q to -2.0V and 10pF to GND, 

TC = OoC to 5SoC. Airflow ~ Sm/s ,'unless otherwise noticed.) 

Fig. 2 - AC TEST CONDITIONS 

GND 

Vee 

O.Q1 IlFI 
-2.0V r 

-= VEE1 /VEE2 

READ CYCLE 

Parameter 

Address Access Time 

Block Select Access Time 

Block Select Recovery Time 

tr = tf = 1 ns typ 

Output Load: RL =50n 
CL =lOpF 
(including jig and stray capacitance) 

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

Symbol Min Typ Max Unit 

tAA l.S 5.0 ns 

tAB 0.5 3.0 ns 

tRB O.S 3.0 ns 

READ CYCLE TIMING DIAGRAM 

DOUT 

as ~ 
~-tA-B---

Ir----'"'\I 

AOOR"SES ==¥SO-%--t
A

-

A

-

I
-----

DOUT 50% 

-------
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WRITE CYCLE 

Parameter Symbol Min Typ Max Unit 

Write Pluse Width tWW 3.5 ns 

Address Set Up Time tSA 1.5 ns 

Block Select Set Up Time tSB 1.5 ns 

Data Set Up Time tSD 0.5 ns 

Address Hold Time tHA 1.5 ns 

Block Select Hold Time tHB 1.5 ns 

Data Hold Time tHO 2.5 ns 

Write Disable Time tWS 4.0 ns 

Write Recovery Time tWR 4.0 ns 

WRITE CYCLE TIMING DIAGRAM 

\- / 
\ j 

ADDRESSES \~ 
Jr\ ~~ /1\ 

~"a - - tHD~ 

-------61... 
\ 

}~'HA~ \ 
tSA I tww tHB 

50% 50% DOUT 

RISE TIME and FALL TIME 

Parameter Symbol Min Typ Max Unit 

Output Rise Time tr 1.0 ns 

Output Fall Time tf 1.0 ns 
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TOP VIEW 

49 1 2 3 4 5 6 50 7 8 9 10 11 12 5) 

n l nnnnllnnnnn 

60 52 
'13 
14 
15 

i 16 
117 
i 18 

53 

42 19 
41 20 
40 I 121 
39 : 122 
38 i 23 
37 i 24 

58 54 
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57 36 3L. 32 56 30 28 26 55 

35 33 31 29 27 2~ 
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PIN ASSIGNMENT 

Part No. 7701H 7702H 7703H 7704H 770SH 7706H 
Pin No. 

1 D023 .. a D03.a D03.a D03.a D03.a DOO. ac 

2 DOO1.a D02.a D02.a D02.a D02.a DOI. ac 

3 AO AO AO AO.ab AO AO.ab 

4 A1 A1 . Al A1.ab A1 A1.ab 

S A2 A2 A2 A2.ab A2 A2 

6 A3 A3 A3 A3.ab A3 A3 

7 . DOOl.b DOO.b DOO.b DOO.b DOO.b D1O.ab 

8 D023.b D01.b D01.b D01.b D01.b D1l.ab 

9 D1O.b D02.b D02.b D02.b D02.b DI2.ab 

10 DI1.b D03.b D03.b D03.b D03.b DI3.ab 

11 A4 A4 A4 A4.ab A4 A4 

12 AS AS AS AS.ab AS AS 

13 A6 A6 A6 A6.ab A6 A6 

14 A7 A7 A7 A7.ab A7 A7 

1S DI2.b DI1.ab DI1.b DI1.ab DI.b ----

16 DI3.b D10.ab DIO.b D1O.ab SS3 BSO.ab 

17 ---- ---- SS.b SS·.b 8$2 8$l.ab 

18 WE.b WE.bd WE.ab WE.ab WE.b wt.bd 

19 WE.d BS.cd 85.d BS.d WE.d ----

20 ---- ---- ---- ---- ---- 853.cd 

21 852 DI3.cd DI3.b DI3.cd ---- 852. cd 

22 8$1 DI2.cd DI2.b DI2.cd DI.d ----

23 ---- D°1.d D01.d D01.d D01.d D03.bd 

24 ---- DOO.d DOO.d DOO.d DOO.d D02.bd 

25 D023.d D03.d D03.d D03.d D03.d DOO.bd 

26 DOO1.d D02.d D02.d D02.d D02.d D01.bd 

27 DI3.d ---- DI1.d AO.cd ---- AO.cd 
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Part No. 7701H 7702H 7703H 7704H 770SH 7706H 
Pin No. 

28 DI2.'d ---- DIO.d Al.ed ---- A1.ed 

29 DI1.d. ---- DI2.d A2.ed ---- ----

30 DIO.d ---- DI3.d A3.ed ---- ----

31 DOOl.e DOO. c DOO. c DOO. c DOO. c DIO.cd 

32 D023.e DOl. e DOl. e D01.e D01.e 011. ed 

33 DIO.e D02.e D02.e D02.e D02.e DI2.ed 

34 DI1.e D03.e D03.e 003.e D03.e OI3.cd 

35 ---- ---- DI2.e A4.ed ---- ----

36 ---- ---- OI3.e AS.ed ---- ----

37 OI3.e ---- DI1.e A6.ed ---- ----

III 38 D12.e ---- OIO. c A7.ed ---- ----

39 SS3 OI1.ed DI3.a 011. cd DI.e ----

40 BSO OIO.ed OI2.a DIO.ed BSO SSO.ed 

41 ---- ---- BS. e BS. e BS1 BS1.ed 

42 WE.e WE.ae WE.ed WE.ed WE.e WE.ae 

43 WE. a BS.ab BS .a' BS. a WE. a ----

44 ---- ---- ---- ---- ---- BS3.ab 

45 OIO.a OI3.ab OIO.a DI3.ab ---- BS2.ab 

46 DI1.a Dl2.ab DI1.a DI2.ab DI.a ----

47 OI2.a OOl.a D01. a OOl.a OOl.a D03.ae 

48 013.a OOO.a OOO.a OOO.a OOO.a 002.ae 

49 vee. a Vee. a vee. a vee. a vee. a vee. a 

50 veeo veeo veeo veeo veeo veeo 

51 vee vee vee vee vee vee 

52 VEE2 VEE2 VEE2 VEE2 VEE2 VEE2 
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Part No. 7701H 7702H 7703H 7704H 7705H 
Pin No. 

53 VEE1 VEEl VEEl VEEl VEEl 

54 VEE2 VEE2 VEE2 VEE2 VEE2 

55 vee vee vee vee vee 
56 veeo veeo veeo veeo veeo 
57 vee vee vee vee vee 
58 VEE2 VEE2 VEE2 VEE2 VEE2 

59 VEEl VEE1 VEEl VEEl VEEl 

60 VEE2 VEE2 VEE2 VEE2 VEE2 

vee = veeo = 0 V, VEE1 = -3.6 V, VEE2 = -5.2 V 

NOTE) Pin name definition 

OOl.a 

1 T : Plane location 
Terminal name of plane 

0012.a 

~ 001, 002 dot (between terminals in a plane) 

0°1.ab 

L Plane "a" , plane "b" dot (between planes) 

Non connection 

7706H 

VEE1 

VEE2 

vee 
veeo 
vee 
VEE2 

VEE1 

VEE2 
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INTERNAL PLANE CONNECTION DIAGRAM FOR MB7701H 

AO(S) 
OI(4) 
8S(4) 
WE(1) 

OI(4) 

WE(1) 

OI(4) 

WE(1) 

OI(4) 

WE(1) 

Note : 

~ 

~ ~ 

~ 

~ I--

'--

'-----

W 
a 

W 

W 
b 

W 

----.I 
C ----.I 

-1 

d ----.I 

00(1) 

00(1) 

00(1) 

00(1) 

00(1) 

00(1) 

00(1) 

00(1) 

1) Values in ( ) show the number of external pins 
having the same pin name. 

2) "a" "b" "C" and "d" in the boxes show four 
memo;y pla~es in a chip. 



AO(8) 
01(4) 
BS(I) 
WE(I) 

WE(I) 

01(4) 
BS(I) 

INTERNAL PLANE CONNECTION DIAGRAM FOR MB7702H 

a 

>--

'---- -
b 

>--

c 

-
-

d 

00(4) 

00(4) 

00(4) 

00(4) 

Note ; 
1) Values in ( ) show the number of external pins 

having the same pin name. 

2) "a" lib II "C" and "d" in the boxes show four 
memo;y pla~es in a chip. 

HI 

3-133 



3-134 

INTERNAL PLANE CONNECTION DIAGRAM FOR MB7703H 

AO(8) 
OI(4) 
85(1) 
WE(l) 

OI(4) 
BS(l) 

OI(4) 
85(1) 
WE(l) 

OI(4) 
BS(l) 

Note ; 

a 

.....-
b 

I.....- ':-" 

~ 

e 

'--

L..---
d 

00(4) 

00(4) 

00(4) 

00(4) 

1) Values in ( ) show the number of external pins 
having the same pin name. 

2) "a" , "b" , "e" and "d" in the boxes show four 
memory planes in a chip. 



INTERNAL PLANE CONNECTION DIAGRAM FOR MB7704H 

AO(S) 
01(4) 
BS(1) 
WE(l) 

BS(1) 

AO(S) 
01(4) 
BS(l) 
WE(!) 

85(1) 

Note : 

'--

'-----

'--

-

a 00(4) 

b 00(4) 

e 00(4) 

00(4) 
d 

1) Values in ( ) show the number of external pins 
having the same pin name. 

2) lIa ll 
t IIb ll 

t lIe ll and IId ll in the boxes show four 
memory planes in a ehip. 

HI 
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INTERNAL PLANE CONNECTION DIAGRAM FOR MB7705H 

AO(8) 
01(1) 
85(4) 
WE(l) 

01(1) 

WE(l) 

01(1) 

WE(l) 

01(1) 

WE(l) 

Note : 

a 

~ 

~ - b 

~ 

~ r--- e 

'----

'---

d 

00(4) 

00(4) 

00(4) 

00(4) 

1) Values in ( ) show the number of external pins 
having the same pin name. 

2) "a" , "b" , "e" and "d" in the boxes show four 
memory planes in a chip. 



AO(6) 
AO(2) 
01(4) 
85(4) 
WE(1) 

WE(l) 

AO(2) 
01(4) 
85(4) 

INTERNAL PLANE CONNECTION DIAGRAM FOR M87706H 

a 00(4) 

>-

'-- -
b 00(4) 

>--

e :--

-
'----

d 
I---

Note : 
1) Values in ( ) show the number of external pins 

_ having the same pin name. 

2) "a" , "b" , "e" and "d" in the boxes show four 
memory planes in a chip. 

DI 
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Co) 
OC) 

II 

GO·LEAD CERAMIC (METAL SEAL) FLAT PACKAGE 
(CASE NO.: FPT·60C·A01) 

I~::;,g 

.787120.00)MAX 

Notes: 
1. Cooling fin center is within .020(0.50) 

©1988 FUJI.TSU LtMITED F60001S·1e 2. Bottom pattern of ceramic base is c.onnected to Vee. 

.060(1.52) 

.119(3.03) 

Dimensions in 
inches (millimeters) 



--------------Section 4 --+------

Programmable 
ROMs 

MaxImum 
Access Package 

Page DevIce Tlme(ns) CapacIty Options 

4-47 MB7111 E/H/L 35125/50 256 bIts 16-pln CeramIc DIP 
MB7112E/H/Y IL 35/25/20150 (32w x 8b) 16-pln PlastIc DIP 

16-pln Plastic FPT 

4-67 MB7113E/L 40/50 1024 bits l6-pln CeramIc DIP 
MB7l14E/H/L 40/30/50 (256w x 4b) 16-pln Plastic DIP 

16-pln Plastic FPT 

4-87 MB7l15E/H/L 45/35/60 2048 bits l6-pln Ceramic DIP 
MB7116E/H/Y IL 45/35/30160 (5l2w x 4b) 16-pln Plastic DIP 

20-pad Ceramic LCC 

4-103 MB7117E/H/L 45/35/60 2048 bits 20-pln Ceramic DIP Ell MB7ll8E/H/L 45/35/60 (256w x 8b) 20-pln Plastic DIP 
20-pln Plastic FPT 
20-pad Ceramic LCC 

4-119 MB7121E/H/L 45/35/60 4096 bits 18-pln Ceramic DIP 
MB7122E/H/Y IL 45/35/30160 (1024w x 4b) 18-pln Plastic DIP 

20-pad Ceramic LCC 

4-135 MB7123E/H/L 45/35/60 4096 bits 20-pln Ceramic DIP 
MB7l24E/H/Y IL 45/35/30160 (5l2w x 8b) 20-pln PlastIc DIP 

20-pln PlastIc FPT 
20-padCeramlc LCC 

4-151 MB7127E/H/L 55/45/70 8192 bits 18-pln Ceramic DIP 
MB7128E/H/Y IL 55/45/35170 (2048w x 4b) 18-pln Plastic DIP 

18-padCeramic LCC 

4-167 MB7131E/H/LI-SK 55/45/70 8192 bits 24-pin Ceramic DIP 
MB7132E/H/Y ILI-SK 55/45/35170 (1024w x 8b) 24-pln Ceramic SKDIP 

24-pln Plastic DIP 
24-pln Ceramic FPT 
28-padCeramlc LCC 

4-183 MB7133E/H 55/45 16384 bits 20-pln Ceramic DIP 
MB7134E/H/Y 55/45/35 (4096w x 4b) 28-pad Ceramic LCC 
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Programmable 
ROMs 
(Continued) 

Maximum 
Access Package 

Page Device Tlme(ns) Capacity Options 

4-199 MB7137E/H/-SK 55/45 16384 bits 24-pln Ceramic SKDIP 
MB7138E/H/Y I-SK 55/45/35 (2048w x 8b) 24-pln Ceramic DIP 

24-pln Plastic DIP 
24-pln Ceramic FPT 
28-pad Ceramic LCC 

4-215 MB7142E/H 65/55 32768 bits 24-pln Ceramic DIP 
(4096w x 8b) 24-pln Ceramic FPT 

28-padCeramlc LCC 

4-231 MB7144E/H 65/55 65536 bits 24-pln Ceramic DIP 

II) 
(8192w x 8b) 24-pln Ceramic FPT 

28-padCeramlc LCC 

4-247 MB7151E/H 55/45 16384 bits 20-pln Ceramic DIP 
MB7152E/H/Y 55/45/35 (4096w x 4b) 20-pln Plastic DIP 

4-263 MB71A38-25 25 16384 bits 24-pln Ceramic DIP 
MB71A38-35 35 (2048w x 8b) 24-pln Plastic DIP 

24-pln Ceramic SKDIP 
24-pln Plastic SKDIP 

4-277 MB71C44-35 35 65535 bits 24-pln Ceramic DIP 
MB71C44-45 45 (8192w x 8b) 24-pln Ceramic SKDIP 

24-pln Plastic DIP 
24-pln Plastic SKDIP 
24-pln Ceramic FPT 
28-padCeramlc LCC 

4-293 MB71C46-35 35 131072 bits 28-pln Ceramic DIP 
MB71C46-45 45 (16384w x 8b) 28-pln Plastic DIP 

4-307 MB7226RA-20/-25/-25W 20/25/25 4096 bits 24-pln Ceramic DIP 
MB7226RA-20L/-25L1-25LW 20/25/25 (512w x 8b) 24-pln Ceramic FPT 
MB7226RS-20/-25/-25W 20/25/25 28-pad Ceramic LCC 

4-323 MB7232RA-20/-25/-25W 20/25/25 8192 bits 24-pln Ceramic DIP 
MB7232RS-20/-25/-25W 20/25/25 (1024w x 8b) 24-pln Ceramic FPT 

28-padCeramlc LCC 

4-339 MB7238RA-20/-25/-25W 20/25/25 16384 bits 24-pln Ceramic DIP 
MB7238RS-20/-25/-25W 20/25/25 (2048w x 8b) 24-pln Ceramic FPT 

28-padCeramlc LCC 
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Registered PROMs 
A Solution to High Speed Digital Design 
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Copyright © 1988 by Fujitsu Microelectronics, Inc. 
Publication Number OV0155-885Fl 

ABSTRACT 

May 1988 
Edition 1.0 

Programmable read only memories are widely used in digital systems. The applications 
vary from its use as a logic implementor to its classic application as instruction storage 
for microprogram control store and software for microprocessor programs. 

A family of registered PROMs offer new savings for system designers. The registered 
PROM class features on chip, "D" type output registers which are useful for pipelined 
microprogrammable systems as well as for state machine implementations. The mic
roinstruction in the microprogram control which is held in wide instruction registers can 
now be incorporated into the PROM chip. This feature saves power, improves the 
system cycle time and economizes board space over the past method of utilizing an 
external register. 

This document covers the use of registered PROMs in computer architecture and many 
other practical system's applications. 
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INTRODUCTION 

,"iegistered PROMs 
A Solution to High Speed 

Digital Design 

In digital system design, whether it is microprogrammable computer architecture, 
state machine implementation, or simply a logic implementation, combining 
different devices in one single chip offers considerable advantage in terms of board 
space savings and speed enhancement. 

THE REGISTERED PROM FAMILY: A Discussion on Architectures 

PROMs, Programmable Read Only Memory architectures are preferable over the 
read only memories, because they can be programmed at the design site. PROMs 
come in various organization i.e. different depths and word widths. 

Fujitsu offers a wide variety of the standard PROMs (MB7143/44 being the deepest 
in 8k x 8 configuration with access time of tAA = 55ns). The smaller PROMs have 
faster access times. 

A registered PROM is a programmable read only memory with registers on the 
outputs. Fujitsu offers 3 organizations of registered PROMs which will be discussed 
in detail later. 

The focal point of this paper is to view the advantages as offered by the family of 
registered PROMs from Fujitsu. 

THE APPLICATION ADVANTAGES 

In most PROM applications, the read data has to be stored temporarily in an output 
register before it is used. This structure is particularly useful in microprogramming 
and state machine designs. Figure 1 shows the block diagram of the lk x 8 
registered PROM. Due to the presence of registers on the data outputs, the data 
read from the previous cycle can be held on the outputs during a new address 
access on the inputs of the PROM i.e. the pipelined effect. The outputs of the 
registers change only on the rising edge of the clock. This results in the simplified 
system timings and faster microcycles which will be discussed later. 

The incorporation of the two building blocks, namely the PROMs and the registers, 
results in tremendous advantages such as, 2 to 1 reduction in chip count, saving the 
board real estate, reduction in overall power consumption, as there is only one 
device instead of two, which was the case in the original implementation. Also, as 
the output registers are internal to the chip, hence the delay from PROM output to 
the register input is not significant, which results in smaller overall delay. A major 
advantage which is not transparent to the designer is that the rest of the digital 
design is insulated from glitches (outputs of PROM bounce up and down, while the 
address propagates through the PROM array). 
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ADDRESS BUS 

PROM 1k x 8 

OUTPUT BUFFER 

DATA BUS 

Figure 1. Typical Registered PROM Block Diagram 

In microprogram control store without the use of an output register, there will be 
timing uncertainties for the rest of the system logic if the control word is not 
validated instantaneously. 
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THE FAMILY 

Fujitsu offers six registered PROMS which are: 

:MB7226RA 512 x 8 asynchronous 
:MB7226RS 512 x 8 synchronous 
:MB7232RA 1k x 8 asynchronous 
:MB7232RS 1k x 8 synchronous 
:MB7238RA 2k x 8 asynchronous 
:MB7238RS 2k x 8 synchronous 

Registered PROMs 
A Solution to High Speed 

Digital Design 

These devices are available in industry standard 24 pin skinny dip (300 mil wide) 
packages as well as flat pack and LCC packages. The 4k x 8 will be announced in 
the future. 

Objective specification provides a setup time from address to clock of 30ns and 
clock to output delay of 20ns. 

The block diagrams of Fujitsu's lk x 8 registered PROMs are shown in Figure 2. 
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MB7232RS BLOCK DIAGRAM 

Figure 2. Block Diagrams of Fujitsu's lk x 8 Registered PROMs 
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FEATURES: 
Edge Triggered Registers 
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Digital Design 

Data from the PROM is loaded into the output register (Q7 - Qo) on the rising 
edge of the clock. A register is made up of master-slave flip-flops. The data from 
PROM appears in the master register as soon as a new address is applied. At the 
next clock pulse, it is transferred to the slave register. (The chip enable should be 
low in order for the data to come out at the outputs (Q7 - Qo).) In short, the use 
of the register benefits the design with simplified and faster microcycles. 

Synchronous and Asynchronous Enable 

Fujitsu's registered PROMs are offered with both of these options. These PROMs 

come with two enable pins EA, the asynchronous enable and Es, the synchronous 

enable pin as shown in Figure 3. When Es input = low, then pulling the EA input 

low will enable the outputs immediately. Similarly, bringing EA high immediately 
disables the outputs (Q7 - QO). This enable option is useful for the cases when the 
outputs of the PROM are to be gated on the same type of bus. In such cases, the 

asynchronous enable (EA) option is used to allow direct control of the enable. 
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OUTPUT ........ 
BUFFER --

Figure 3. Synchronous & Asynchronous Enable 

On the other hand, when it is desired to have a deeper PROM configuration, the 
synchronous enable (Es) is used. In this case, the enable pin effectively becomes 
the most significant address bit, and hence, must be clocked in. Figure 4 shows the 
application of synchronous enable as the higher address bit. 
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Figure 4. Application of Synchronous Enable (ES) 2k x 8 

NOTE: On the rising edge of the clock 
Es = Low: Lower address are enable, i.e. 0 - 1023 
Es = High: Higher addresses are enable, i.e. 1024 - 2047 
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The output of the register can be loaded by user-programmable initialization word. 
When INIT input is low, then the register is loaded with field programmable initial 
value. Each flip-flop in the output register may be individually programmed to 
either high state or low state. 

In the N.lB7226RA, the INIT A = low is used to load both the master and the slave 
flip-flop immediately with the initial data, while for the N.lB7226RS, the initial data 
is loaded at the rising edge of the clock pulse. 

This feature is a super set of preset and clear functions. Thus, programmable 
initialization can be used to generate any arbitrary microinstruction for system reset 
or interrupt. This feature is very useful in state machine applications to recover the 
initial state of the machine. 

MAJOR APPLICATION AREAS 

The following section will depict PROMs as memory element as well as a logic 
implementor in certain applications. The concept of microprogramming is discussed 
briefly here as the intent is to cover this topic in detail in a separate appnote, 
Microprogrammed Architectures and Fujitsu's role in it. 

MEMORY DEVICE-CLASSIC APPLICATION (storage element) 

Most of the digital systems prefer PROMs as an invaluable storage element. This is 
due to its advantages over the other options i.e. it is faster than EPROMs, and due 
to Bipolar technology, it does not require special handling (no ESD sensitivity, no 
sensitivity to radiation). They are also preferred over ROMs as they are portable 
i.e. programmable at user's site. 

PROMs are used in data and control paths of a system to store constant data and 
firmware microprogram respectively. Both parts of a digital system can be viewed 
in Figure 5. 
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Figure s. Typical Digital System Combination of Data and Control Parts 

Data section is user accessible whereas the opposite is true for the control store. 
However, on currently available systems, control store is a combination of PROM 
and RAM, hence the privileged user can access and change the microcode. 

In the data path area, PROMs are primarily used for applications like lookup tables. 
Data that is stored can be trigonometric functions; signal processing co-efficients, 
target identification, etc. 

On the other hand, in control path applications, PROMs are mainly used for storing 
microprograms. 

Microprogramming has become increasingly popular as a method of sequencing and 
control of states in a digital system. It provides a degree of flexibility which was 
not achievable in sophisticated processors and controllers. These Microprogrammed 
Controllers are most commonly used in computers, disk controllers, smart 
peripherals, video games, industrial control systems, etc. 

As already stated, most memory applications of PROMs involve the PROM data 
being stored in a temporary register before it can be utilized. In all such 
applications, registered PROMs are preferable over other options. The following 
application examples utilizing registered PROMs as storing elements will further 
highlight this fact. 
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MICROPROGRAMMING AND MICROPROGRAM CONTROL STORE 

In microprogammed systems, sequences of microinstructions stored in read only 
memory provide most of the system control. Each sequence has the basic steps to 
implement a particular system function. For example, if the system is a computer, 
then each sequence can execute a machine instruction. This is where PROM is used 
commonly. Many microprogram systems currently contain a writable portion of the 
control store which is implemented by random access memories, i.e. RAMs. 

To have more insight in the registered PROM impact on microprogramming, let us 
first discuss what is the microprogram control store. A typical microprogrammable 
architecture is shown in Figure 6. 

As already mentioned, each step of machine instruction fetch is controlled by micro 
instructions which are stored in the control store memory. In the simplistic form, 
when the machine instruction is fetched into the instruction register, a mapping 
function occurs which selects a control store address based upon the operation code 
of machine instruction. This address is the starting address of the microprogram in 
the control memory. With each machine cycle, a new micro instruction is fetched 
into the microinstruction register from the control store. 

The address of the new microinstruction that has to be fetched depends upon three 
factors, namely, the address specified by the current microinstruction, the ALU 
status flags, and also the machine language instruction in the instruction register. 

The microinstruction register (MIR) contains the state of the control unit generated 
signals. The logic block provides buffering or decoding of the control signals 
specified by the microinstruction in the MIR. A more detailed discussion on this 
will follow in a separate document as mentioned earlier. 
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Figure 7. Overlapping of Fetch and Execution of Microinstruction Cycles 

The same clock is used for the microinstruction address generator as well as the 
microinstruction register. The microinstruction register ensures that the bits change 
simultaneously after the clock pulse, and thus provide a pipelined effect, i.e. 
overlapping of fetch and execution of microinstruction cycles as shown in Figure 7. 
If the register is not used then the access to the control memory has to be 
completed in half of a machine cycle. For slow access speed of PROMs, the 
implementation requires longer machine cycles. Presence of register extends the 
fetch cycle to 1 machine cycle because of the separation of the control store 
outputs from the registered output. Using Fujitsu's Registered PROM devices helps 
not only in board space savings but also in achieving an enhanced performance 
over the standard PROM + Register implementation. 

This can be extended to the implementation of pipelined CPU design with an 
onboard cache as shown in Figure 8. 
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Registered PROMs are also useful in implementing simple standalone 
microcontrollers which are powerful enough to control tape and disk drives, smart 
peripherals, etc. 

A 2K word by 64-bit wide microcontroller can be constructed by using 
16 MB7232RS devices. The Control logic can be implemented by using Fujitsu's 
Gate Array. 

10 
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Address 
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8 

8 
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4 Status Bits Word 

Test Conditions 

Figure 9. Typical Implementation of a Microcontroller 
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In this design registered PROMs are used to store the next address and the jump 
address. Note that still 2 inputs are left that are unused in these PROMs and can 
be used as control signals (3 x 8 - (11 + 11) = 2). Each PROM has 8 registered 
outputs which are sufficient to address 256 words of microprogram memory. As the 
MB72232RS is only lK deep, hence two sets of 8 of these devices can be used to 
implement a 42-bit microcontroller. (Figure 9.) 

The remaining 5 registered PROMs and the two unused bits can be employed to 
store 38-bit microcontrol word. 

This word contains microcontrol signals which control various parts of the CPU and 
other external blocks such as main memory and I/O drivers. The 4 status bits select 
a status bit from the test conditions which will select jump or next address. This 
address is the address of the next microinstruction. 

If this architecture is implemented using standard PROMs then the total cycle time 
to access 1 set of control signals (after the initial stage) will include: 

tcycle = taa(PROM) + tdecision 

Where tdecision is the time required to decode the test conditions with the status 
inputs to find out whether next address or jump address is required. The tdecision 
can be decreased by performing the decision one cycle ahead. This can be done by 
using a registered PROM architecture. Besides the control path application, 
registered PROMs also find numerous applications in data path designs. 

LOOKUP TABLE FOR IMAGE PROCESSING 

One of the registered PROM applications in data path environment is to implement 
lookup tables, e.g. in image processing which involve restoration, enhancement and 
reproduction. A typical application is shown in Figure 10. 
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Figure 10. Lookup Table Application of Registered PROMs 

In this application each image is transformed from one set of parameters to a 
second set. This is called homomorphic transformation. This transformation can be 
computed before hand and stored in a lookup table implemented by registered 
PROMs. 

LOGIC IMPLEMENTATION BY USING REGISTERED PROMs 

Any logic function can be expressed as a sum of product form or product sum 
form. The easiest way to implement a sum of product from is by an array of AND 
gates summed at an OR gate (see Figure 11). The number of inputs to the AND 
gates is dictated by the number of variables in the equation. 
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Figure 11. AND - OR Array 
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Q2 Q3 

Each connection in Figure 11 can either be fixed or programmable. If all are 
programmable, it is known as Programmable Logic Array (PLA) with one 
disadvantage, i.e., complex programming software. Devices which have fixed OR 
gates and programmable AND gates are called Programmable Array Logic (PAL*). 
These devices are also not economical for applications requiring a large number of 
product terms, because of the requirement of large number of PAL devices. 
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In such cases, registered PROMs are used. PROMs have fixed AND arrays and 
programmable OR arrays, thus providing an abundance of product terms, i.e. = 2n 
where "n" = number of inputs (each input has two states associated with it, thereby 
providing two product terms). Furthermore, when registered PROMs are used, the 
registers on outputs enhances overall system speed. 

Besides being utilized in implementing control path logic, registered PROMs can 
also be used for data path logic implementation. 

The following example shows an implementation of a complex function like Pseudo 
Number generation, using registered PROMs. 

PSEUDO RANDOM NUMBER (PRN) GENERATOR 

PRN sequences due to ease of their generation, enjoy a wide range of applications. 
Some of them are secure communication, radar ranging systems, encoding/decoding 
of information in signal processing, picture coding, waveform synchronization, etc. 
For secure communication, they are used for data encryption, while for data 
communication systems, they are used for error detection and correction. 

PRN sequences can also be used as test vectors for circuit simulation. In radar 
range finding systems, PRN is used as signal modulators and as reference white 
noise in various nsp applications. 

GENERATION OF PRN SEQUENCES 

PRN sequences can be generated in many different ways. One of the most common 
implementations is by linear shift registers with feedback, as shown in Figure 12. 

*MMI registered trademark 
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....- f (SO, S1, ... Sn - 1) 

Figure 12. An "n" - Stage Shift Register With Feedback 

Figure 12 depicts n-stages of linear shift register with some feedback function. For 
every clock cycle, all the information is shifted one position to the right with 
feedback term preventing the register from emptying. 

Binary sequences with preassigned values can be obtained at the output by selecting 
a proper choice of stages in the shift register, the initial condition and the feedback 
function: 

f (SO, S1, S2 ... S(n-1)) 

A linear shift register has the feedback function expressed as follows: 

f (SO, S1, S2 ... S(n-1» = Cn ... SO G Cn-1 III S1 G Cn-2 ... G C ... S(n-1) 

where C = Constant = either a or 1 

G = addition modulo -2 

An example of a 4-stage linear shift register is shown in Figure 12 for 
C1 = C2 = 0, C3 = C4 = 1. Feedback function is: 

f (SO, S1, S2, S3) = C4 ... SO G C3 ... S1 G C2 ... S2 G C1 ... S = SO G S1 
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Figure 13. A Four-Stage Linear Shift Register With Feedback 
f (SO, SI, S2, S3) = SI G SO 

QO Ql Q2 Q3 

STATES 

0 0 0 1 Initial State 
1 0 0 0 
0 1 0 0 
0 0 1 0 
1 0 0 1 
1 1 0 0 
0 1 1 0 
1 0 1 1 
0 1 0 1 
1 0 1 0 
1 1 0 1 
1 1 1 0 
1 1 1 1 
0 1 1 
0 0 1 

0 0 0 

OUT SEQUENCE 100010011010111 PERIOD = 15 
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The output sequence is periodic with a period "P" not exceeding 2n. In the case of 
linear shift-register, the period is P = 2n - 1. A sequence with a P = 2n - 1 is 
called a maximum length sequence. 

The four-stage linear shift register in Figure 13 generates the sequence 
100010011010111 100010011010111. .. whose period is P = 15. In a maximum length 
sequence, all sets of n consecutive bits except all zeroes occur. Also, it is evident 
from Figure 13 that all states of 4-bit binary counter (except 0000) appear in 
random order. 

The actual implementation of the PRN generator can be accomplished in various 
ways. The advantage of using registered PROMs for implementing PRN sequences 
is that it can be easily customized and also because it has a large number of 
product terms which are needed in the above design. 

The PRN generator of Figure 13 can be implemented using registered PROMs as 
shown in Figure 14. 
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Figure 14. A Four-Stage PRN Generator Implemented With Registered PROMs 
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Summing up, registered PROMs from Fujitsu provide a high speed solution for 
computer architecture as well as for other digital system implementations. This 
leads to the conclusion that integration of registers in PROMs greatly enhances over 
all performance in the designs which utilize them. 
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Bipolar PROM Cross Reference Guide (Max. Commercial Limits) 

Fujitsu Organl- Out Package 81gnetlcs AMD MMI National TI Harris Fairchild Hitachi Motorola Raytheon Intel 
Part No. zatlon put Pins 

MB7111 OC 16 
N82823 AM27818 6330 DM548188 TBP188A30 HM7602 

32x8 
DM748188 

N828123 AM27819 6331 DM548288 TBP188030 HM7603 MCM27819 
MB7112 T8 16 

DM748288 

MB7113 OC 16 
N828126 AM27820 6300 DM548387 TBP248A10 HM761 0 

DM748387 
256x4 

N828129 AM27821 6301 DM548287 TBP24810 HM7611 
MB7114 T8 16 

DM748287 

MB7115 OC 16 
N828130 AM27812 6305 DM548570 HM7620 

512x4 
DM748570 

MB7116 T8 16 
N828131 AM27813 6306 DM548571 HM7621 MCM7621 

DM748571 

MB7117 OC 20 
5308 TBP28LA22 

256x8 
6308 

MB7118 T8 20 
5309 DM54S471 TBP28L22 

6309 DM74S471 

MB7121 OC 18 
AN27832 5352 DM548572 TBP248A41 HM7642 93452 HN25044 

1Kx4 
6352 DM748572 

MB7122 T8 18 
N828137 AM27S33 538441 DM54S573 TBP24S41 HM7643 93453 HN25045 MCM7643 
8828137 63S441 DM74S573 

MB7123 OC 20 
AM27828 5348 DM54S473 TBP288A42 

512x8 
6348 DM74S473 

MB7124 T8 20 
N828147 AM27829 5349 DM54S472 TBP28842 HM7649 29623 

8828147 6349 DM74S472 

MB7128 2Kx4 18 
N828185 AM278185 

8828185 
5389 DM778185 TBP24881 HM7685 MCM7685 29651 

6389 DM878185 

MB7132 1Kx8 24 
N828181 AM278181 5381 DM778281 TBP28886 HM7681 93451 HN25089 MCM7681 29631 3628 
8828181 6381 DM878281 

MB7134 4Kx4 20 
N82H8195 AM27541 5381641 DM778195 HM76165 MCM76165 
882H8195 6381641 DM878195 

MB7138 2Kx8 24 
N828191 AM278191 6381681 DM778191 TBP288166A HM76161 932511 HN25169 MCM76161 29681 3636 
8828191 DM878191 

MB7142 4Kx8 T8 24 
N828321 AM27S43 6383281 DM778321 HM76321 29671 3632 

8828321 DM878321 

MB7144 8Kx8 24 82H8641 AM27849 HM76641 

MB7152 4Kx4 24 
N828195 AM27S41 5381641 DM778195 HM76165 93565 MCM76161 

8828195 6381641 DM878195 

512x8 24 
AM27825 53RA481 DM878R25 MB7226RA 

63RA481 

24 
AM27S35 53RA881 DM878R181 MCM27835 

MB7232RA 1Kx8 
63RA881 
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Bipolar PROM Cross Reference Guide (Max. Commercial Limits) 

FWITSU OUT· FAIRCHILD CYPRESS WAFERSCALE 
PIN TAA ORG PUT PINS PIN TAA PIN TAA PIN TAA 

MB7117E 45nI 25&X8 oc 20 
MB7117H 35,. 

MB7118E 45nI 25&X8 3S 20 
M87118H 35na 

IIB7121E 45na 1KX8 oc 18 
MB7121H 35ne 

MB7122E 45nI 
MB7122H 35na 1KX4 3S 18 
MB7122Y 30na 

MB7123E 45ne 512X8 OC 20 
MB7123H 35ne 

MB7124E 45IIe 512X 8 35 20 
MB7124H !l5ne 

MB7127E 55ne 2KX4 OC 18 
MB7127H 45", 

MB7128E 55ne 
MB7128H 45ne 2KX4 35 18 
MB7128Y 35ne 

MB7131E 55ne 1KX8 OC 24 83Z450 ..one 
MB7131H 45ne 83Z450A 35ne 

MB7132E 55ne 83Z451 40ne 7C282-45 45ne 
MB7132H 45ne 1KX8 3S 24 83Z451 A 35ne 7C282-30 30IIe 
MB7132Y 35ne 

MB7134E 55ne 
MB7134H 45ne 4KX4 3S 20 
MB7134Y 35ne 

fuJITSU OUT· FAIRCHILD CYPRESS WAFERSCALE 

PIN TAA ORG PUT PINS PIN TAA PIN TAA PIN TAA 

M87138E 5Sne 113Z511 45", 7C21111t2-50 SOne 57C111112111-55 55ne 

MB7138H 45nI 2KX8 3S 24 7C21111t2-35 35ne 57C111112111-45 45ne 

MB7138Y Sne 7C2111 A1t2A-25 25ne 57C1111 812111 B-35 35ne 

M871A38-35 35na 
MB71A38-25 25nI 

MB7141E I5na 4KX8 OC 24 
MB7141H 55n8 

MB7142E I5na 4KX8 3S 24 57C43-70 70ne 

MB7142H 55ne 57C43-55 55ne 

M87144E I5na 83Z565 55ne 7C263/64-45 45nI 57C4I1-70 70ne 

MB7144H 55ne 8KX8 3S 24 113Z565A 45ne 7C263I64-35 35na 57C411-55 55ne 

MB71C44-45 45ne 113Z665-35 35ne 57C4I1B-45 4Sna 

MB71C44-35 35ne 113Z667-35 35ne 57C4I1B-35 35n. 

MB7152E 55ne 
M87152H 45ne 4KX4 3S 20 
MB7152Y 35ne 

MB71C46-45 45ne IIKX8 3S 28 7C254-55 55n8 57C51-70 70IIe 

MB71 C4II-35 35ne 7C254-45 45na 57C51B-45 45ne 
57C51B-40 40ne 

MB722MA-25 25M 512X8 3S 24 7C225-40 25M 
MB722IIIIA-2O ZOna 7C225-35 ZOna 

MB7232RA·25 25M 1KX8 3S 24 7C235-40 ZOna 
MB7232RA-2O ZOna 7C235-30 1. 

MB7238AA-25 25IIe 2KX8 3S 24 7C245-25 25IIe 57C45-35 1Sne 

MB7238AA-2O ZOne 7C245A-2O ZOne 

10/28188 
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Bipolar PROM Cross Reference Guide (Max. Commercial Limits) 

FWITSU OUT· SIGNETICS AMO MMI NATIONAL TI 
PIN TAA ORG PUT PINS PIN TAA PIN TAA PIN TAA PIN TAA PIN TAA 

MB7152E 5511. 27541 5011. 6351641 5011. 87518504 45n. 345162-45 45n. 
~152H 45n. 4KU 3S 20 82HS1t5 45n. 8751958 35na 345162-35 35n. 
MB7152Y 35n. 82H519504 35n. 2754104 35n. 635164104 35M 

MB71C46-45 45nI 1ISKX8 3S 28 82H51281 45n. 27551 55n. 
MB71C4e-35 35nI 2755104 35n. 

MB7226RA-25 2511. 512X8 35 24 27525 27n. 63RA481 20M 875R25 27na 
MB722eRA-20 ZOna 2752504 2On. &3RA481 A 15n. 87SR258 ZOna 

~RA-25 25na 1KX8 3S 24 82HS187 20na 27535 25n. 87SR183 25na 
MB7232RA-20 ZOna 27S35A 2011. 87SR1838 ZOna 

~232RS-25 25na 1KX8 3S 24 82H518t 2On. 27537 25n. 63RS881 2011. 875R181 2011. 
MB7232RS-20 20na 2753704 2On. 63RS88104 15na 

MB7238RA-25 25na 2KX8 3S 24 27545 25n. 63Ro41681 25na 875R1.3 15n. 38R165-18 12na 
MB7238RA-20 ZOna 2754504 2On. 63RA168104 15na 38R165-20 15n. 

MB7238R5-25 25na 2KX8 35 24 27547 25n. 63R51681 20na 875R1.1 15n. 
M87238RS-20 20na 27547A 2On. 63RS1681A 15n. 

M87111E 35na 32 X8 OC 16 
MB7111H 25na 

MB7112E 35n. 
MB7112H 25na 32X8 3S 16 
MB7112Y 2011. 

MB7113E 4On. 2515X4 OC 16 

MB7114E 40na 2515X4 3S 16 
MB7114H 30na 

MB7115E 45nI 512X4 OC 1& 
MB7115H 35nI 

MB711&E 45n. 
MB711&H 35n. 512 X4 3S 16 
M871,6Y On. 

10/28188 
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Bipolar PROM Cross Reference Guide (Max. Commerical Limits) 

FWITSU OUT· SIGNE"nCS AMI) MMI NA110NAL TI 
PIN TM ORG PUT PINS PIN TAA PIN TAA PIN TM PIN TAA PIN TAA 

M87111E 35M 32X8 oc 18 I2S23 50na 27818 40ne 83S08O 25na 745188 3Sna 18SA03O 40na 
~l11H 2Sna 82523A 25na 27518A 25na 745188A 25na 385A03O 25n. 

M87112E 35na 825123 SOn. 27518 4On. 13S011 25na 745288 35n. 185030 4On. 
Ma7112H 25na 32X8 35 11 825123A 25n. 27518A 25n. 13S011A 15n. 745288A 25n. 385030 25n. 
M87112Y 2011. 

Ma7113E 4On. 258X4 OC 11 825121 50na 27820 45n. 135140 4Sna 745387 50na 24SA10 15na 
825121A 30na 27520A 30M 74S387A 30na 

M87114E 40ne 258X4 35 11 825121 5On. 27821 45n. 135141 45n. 745287 5On. 24510 5511. 
M87114H 30M 825121A 27na 27521 A 3On. &35141" 3On. 745287A 30na 

M87115E 45na 512 X4 OC 11 825130 SOn. 27512 50na 635240 4Sn. 745570 5Sna 
MB7115H 35n. 825130" 33n. 27512A 3On. 745570A 45n. 

MB7116E 45na 512 X4 35 1& 825131 50n. 27513 SOna 635241 4Sn. 745571 55na 
M87116H 35na 635241 A 35n. 745571" 45n. 

M8711IY 30M 825131A 3On. 27813A 30M 745571B 35na 

M87117E 45na 258 X 8 OC 20 13S280 45n. 28LA22 7On. 
1IB7117H 35M 

M87118E 45na 258X8 35 20 825135 45n. 135281 45na 74L5471 lOna 28L22 7On. 
M87118H 35M 135281 A 28na 

M87121E 45na 1KX4 OC 18 27532 55na 13S440 45na 745572 IOn. 24SA41 lOna 
M87121H 35M 27S32,\ 35M 745572A 45n. 

M87122E 45na 825137 IOn. 27533 55na 135441 45n. 748573 lOna 
M87122H 35n. 1KX4 3S 18 825137A 45na 27S33A 35na 135441" 35", 74S573A 45na 24541 lOna 
M87122Y 3On. 825137B 35n. 745573B 35n. 

M87123E 45n. 512 X8 OC 20 27528 55n. 63S480 45n. 745473 IOn. 285"42 65na 
MB7123H 35n. 27528A 35na 745473A 45", 

FWITSU OUT· SIGNE11CS AMI) MMI NA110NAL 11 
PIN TM ORG PUT PINS PIN TM PIN TM PIN trM PIN TAA PIN TM 

M87124E 45na 512X8 3S 20 825147 IOn. 27821 55n. 135481 45n. 7454n lOna 
M87124H 35na 825147A 45na 27521A 35n. 63S481A 30na 745472,\ 45n. 28L52 ISn. 

745472B 35na 28542 IlOna 

M87127E 55na 2KX4 OC 18 275184 50na 875184 5511. 
M87127H 45na 278184A 35na 875184A 45n. 24SA81 70na 

M87128E 55na 825185 100ne 875185 55na 
~128H 45na 2KX4 :IS 18 825185A 5On. 278185 50na &3S841 50na 875185A 45na 24581 70na 
~128Y 35na 825185B 45n. 278185A 35na 135841 A 35na 875185B 35n. 

M87131E 55na lKX8 OC 24 278180 lOna 875180 55na 28SA81A 70na 
~131H 45na 278180A 35na 

M87132E 55na 825181 7On. 278181 IOn. 13S881 45na 875181 55na 
M87132H 45nI lKX8 3S 24 825181 A 55na 135881 A 3On. 875181A 45na 
~132Y 35n. 825181B 45na 278111 A 35na 28S86A ISna 

825181C 3Sna 

M87134E 55na 875115A 45n. 
~134H 4Sna 4KX4 3S 20 8751t5B 3Sn. 
~134Y 35n. 

M87138E 55na 825111 BOna 278111 50na 1351181 50na 875111 ISna 2IS118 7Sn. 
M87138H 45nI 82S111A 55na 875111 A 45n. 38L1I5118-45 45na 
M87138Y 35na 2KX8 :IS 24 825,.,C 35na 278,.,A 35na 1351881A 3Sna 8751.,B 3Sn. 31$1l15li8-35 3Sn. 
M871A38-35 35na 38L1115118-35 35na 
M871A38-25 25na 31$115186-25 2Sna 

M87142E 1511. 825321 7On. 27S43 55na 13S3281 45n. 878321 55na 
M87142H 5511. «XI :IS 24 12HS321 45nI 27S43A 4On. 1353281 A 35n. 

12HS321A 35na 

M87144E I5na 12HS841 55na 27S4t 55na 
M87144H 5511. IKXI :IS 24 12HS841A 45na 27S4IIA 40na 
M871C44-45 45n. 12HS841B 35n. 27C41 35n. 
MB71C44-35 3Sna 

10128188 
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Temperature Ranges 

Commercial Temperature Range ( 0 °c to +75 °c ) 

Access Power Power 
Device Organization Output Time Supply Supply DIP pins 

( ns ) Volts Current 
MB7111E 35ns 

100mA H OC 25ns 
L 50ns 40mA 

MB7112E 32 x 8 35ns 16-pin 
H 

TS 
25ns 100mA 

y 20ns 
L 50ns 40mA 

MB7113E 40ns 100mA 
H OC 30ns 
L 50ns 40mA 16-pin 

MB7114E 256 x 4 40ns 100mA 
H TS 30ns 
L 50ns 40mA 

MB7115E 45ns 120mA H OC 35ns 
L 50ns 50mA 

MB7116E 512 x 4 45ns 16-pin 
H 35ns 120mA 
y TS 25ns 
L 60ns 50mA 

MB7117E 45ns 
140mA H OC 35ns 

L 60ns 75mA 
MB7118E 256 x 8 45ns 20-pin 

H 
TS 35ns 140mA 

y 25ns 
L 60ns 75mA 

MB7121E 45ns 150mA H OC 35ns +5V ± 5% 
L 60ns 50mA 

MB7122E 1K x 4 45ns 18-pin 
H TS 

35ns 150mA 
y 25ns 
L 60ns 50mA 

MB7123E 45ns 170mA 
H OC 35ns 
L 60ns 75mA 

MB7124E 512 x 8 45ns 20-pln 
H 35ns 170mA 
y TS 25ns 
L 60ns 75mA 

MB7128E 55ns 
H 2K x 4 45ns 155mA 24-pln y 35ns 
L 70ns 60mA 

MB7132E 55ns 
H 1K x 8 

45ns 175mA 24-pln y 35ns 
L TS 

70ns 60mA 
MB7134E 4K x 4 55ns 170mA 20-pin 

H 45ns 
MB7138E 55ns 

H 2K x 8 45ns 180mA 24-pln 
y 35ns 

MB7142E 4K x 8 65ns 185mA 24-pln 
H 55ns 
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Temperature Ranges (Continued) 

Commercial Temperature Range ( 0 °c to +75 °c ) 

Access Power Power 
Device Organization Output TI~el Supply Supply DIP pins 

Volts Current 
MB7144E 8K x 8 65ns 190mA 24-pln H 55ns 
MB7152E 55ns 

H 4K x 4 45ns 170mA 20-pln 
y 35ns 

MB7226RA-25 25ns 
-20 512 x 8 20ns 

170mA MB7226RS-25 25ns 
-20 20ns 

MB7232RA-25 25ns 
-20 

lK x 8 
TS 20ns +5V ± 5% 

MB7232RS-25 25ns 
-20 20ns 24-pln 

MB7238RA-25 25ns 185mA 
-20 

2K x 8 20ns 
MB7238RS-25 25ns 

-20 20ns 
MB71A38-35 2K x 8 35ns 120mA -25 25ns 
MB71C44-45 4K x 8 45ns 

-35 35ns 
MB71C46-45 45ns 

60mA 

-35 
8K x 8 

35ns 
28-pln 

Extended Temperature Range ( -55°C to +125 °c ) 

Access Power Power 
Device Organization Output Time Supply Supply DIP pins 

( ns ) Volts Current 
MB7112E-W 32 x 8 

35ns 100mA 
MB7112L-W 60ns 40mA 
MB7114E-W 256 x 4 40ns 100mA 16-pln 
MB7114L-W 60ns 40mA 
MB7116E-W 512 x 4 

45ns 120mA 
MB7116L-W 70ns SOmA 
MB7118E-W 256 x 8 

45ns 140mA 20-pin 
MB7118L-W 70ns 75mA 
MB7122E-W lK x 4 

45ns l50mA 18-pin 
MB7122L-W 70ns 50mA 
MB7l24E-W 512 x 8 

45ns l70mA 20-pln 
MB7124L-W 70ns 75mA 
MB7128E-W 2K x 4 55ns l55mA 24-pln 
MB7128L-W TS 80ns +5V ±10% 60mA 
MB7132E-W lK x 8 55ns 175mA 18-pln 
MB7132L-W 80ns 60mA 
MB7l34E-W 4K x 4 55ns 170mA 20-pin 
MB7l38E-W 2K x 8 55ns l80mA 
MB7142E-W 4K x 8 65ns l85mA 
MB7l44E-W 8K x 8 65ns 190mA 
MB7l52E-W 4K x 4 55ns l70mA 
MB7226RA-25-W 512 x 8 25ns l70mA 24-pin 
MB7226RS-25-W 
MB7232RA-25-W lK x 8 25ns 185mA 
MB7232RS-25-W 
MB7238RA-25-W 

2K x 8 25ns l85mA 
MB7238RS-25-W 
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Programming Information 

FUJITSU PROM TECHNOLOGY 

The Fujitsu MB71 COO series is the 
junction-shorting BICMOS PROM. A 
memory cell consists of a program
mable element of a PN diode and a 
vertically connected PNP transistor. 
The current blocking state of the 
reverse diode is changed to the 
current conducting state of the 
shorted-junction diode by program
ming. The programming eiement of 
the PN diode uses the N+ and p+ 
diffusion layer, the PNP transistor 
uses a p+ diffusion layer, an N 
epitaxial layer, and a P - sub
strate(Fig.1). 

Each memory cell is divided by 
passive isolations named U-FOX 
(U-groove isolation with thick Field 
OXide process). 

The vertical structure of the junction

Fig. 1 - PROGRAMMED CELL (CROSS SECTION) 

Buried Layer (N+ ) 

Substrate (P- ) 

I-'<./:~.:.":I Programmed by DEAP( Diffused Eutectic Aluminum 
........ Process) 

shorting memory cell makes a high '---------------------------------...... 
packing density possible. 

In programming, reverse current 
pulses are applied to the cathode of 
the PN diode. This increases the 
temperature at the junction. When 
the temperature reaches the point 
where the silicon and aluminum form 
a eutectic diffuses from the surface 
of the metal-silicon contact region to 
the anode of the PN diode, and 
results in junction shorting. This 
program technique was therefore 
named "Diffused Eutectic Aluminum 
Process" (DEAP). 

Once the junction is shorted, the 
power dissipation at the Junction 
decreases to less than one fifth, and 
the temperature decreases. This 
drop in temperature stops further 
diffusion of the eutectic, and pro
tects the PNP transistor from de
struction. 

Ay 

Ay 

Ax 

Ax 

CE 

CE 

Fig. 2 - INTERNAL PROGRAMMING CIRCUIT 

OUTPUT 
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Programming Information (Continued) 

SPECIAL FACTORY TESTING 

Extra rows and extra columns of test 
cells, plus additional circuitry built Into the 
PROM chip, allow Improved factory 
testing of DC, AC and programming 
characteristics. These test cells and test 
circuitry provide enhanced correlation 
between programmed and un
programmed circuits In order to guaran
tee high programmability and reliability. 

PROGRAMMING (In electrical view) 

The device Is manufactured with outputs 
low (positive logic ·zero·) In all storage 
cells. An output at the selected cell Is 
changed to high (logic • one·) by pro
gramming. 

As shown In Fig. 2, transistors, Q1 and 
Q2, are turned on to select the desired 
bit for programming by using all address 
Inputs. By applying the PV CE pulse 
voltage, the chip Is disabled and 

DC SPECIFICATIONS (TA = 25°C) 

Parameter 

Input Low Voltage 

Input High Voltage 

Power Supply Voltage 

Programming Pulse Current 

PVCE Pulse Voltage 

Programming Pulse Clamp Voltage 

PV CE Pulse Clamp Current 

Reference Voltage for a Prog. • 1 • 

4-38 

transistor Q3 Is held off. Then, a 
train of programming pulses applied 
to the desired output flows through 
transistor Q2 and memory cell Into 
transistor 01. This programming 
current changes the programmable 
element to the conducting state. 

The pulse train Is stopped and two 
additional programming pulses are 
then applied to assure that the 
element Is programmed properly, as 
soon as the output voltage Indicates 
that the selected cell Is In the logiC 
• one· state. One output must be 
programmed at a time since the 
Internal decoding circuit Is capable of 
sinking only one unit of programming 
current at a time. 

VERIFICATION 

After the device has been pro
grammed, the correct program pat
tern can be verified. 

Symbol 

V1L 

V1H 

PVcc 

IpRG 

. PVCE 

VpRG 

PI CE 

V REF 

P: 

R: 

To guaran
tee full supply voltage and full 
temperature range operation, a pro
grammed device should s045Re 
2.4mA at VcC= 2.4V and V = 7.0V at 
25°C ambient temperature. 

LIABILITY 

Fujitsu utilizes an extensive testing 
procedure to ensure device perform
ance prior to shipment. However, 
100% programmability Is not guaran
teed, and It Is Imperative that this 
specification be rigorously adhered to 
In order to achieve a satisfactory 
programming yield. Fujitsu will not 
accept responsibility for any device 
found defective If It was not pro
grammed according to this specifica
tion. Devices returned to Fujitsu as 
defective must be accompanied by a 
complete truth table with clearly 
Indicated locations of supposedly 
defective memory cells. 

Min Typ Max Unit 

0 0.8 V 

2.0 5.25 V 

6.7 7.0 7.3 V 

4.75 5.0 5.25 V 

60 65 mA 

20 20 22 V 

20 20 22 V 

230 260 mA 

1.0 1.5 2.4 V 



AC SPECIFICATIONS (TA = 25°C) 

Parameter 

Programming Pulse Cycle Time 

Programming Pulse Width 

Programming Pulse Rise Time 

PV CE Pulse Rise Time 

PV cc Pulse Rise Time 

Programming Pulse Fall Time 

PVCE Pulse Fall Time 

PVcc Pulse Fall Time 

Address Input Set-up Time 

Chip Enable Input Set-up Time 

PVCE Set-up Time 

Address Input Hold Time 

Chip Enable Input Hold Time 

PVCE Hold Time 

PVCE Pulse Trailing Edge to Read Strobe Time 

Programming Pulse Number 

Programming Time/Bit 

Additional Programming Pulse Number 

Note: (1) Stipulated 4000 load and 15V. 
(2) From lV to 19V (4000 load). 
(3) From lV to 19V. 
(4) From 5.2V to 6.8V. 
(5) From 19Vto lV (4000 load). 

Symbol 

tCYC 

t
pW

(1) 

t (2) 
r 

t (3) 
r 

t (4) 
r 

t
f 

(5) 

t
f 

(6) 

t
f 

(7) 

tSA 

tsc 

t sp (8) 

tHA 

tHC 

t
HP

(9) 

t pR(10) 

-
-

-

(6) From 19V to lV. 
(7) From 6.8V to 5.2V. 

Min 

40 

10 

-

-

-

-

-
-

2 

2 

4 

2 

2 

2 

10 

-
120 

2 

Typ Max 

50 60 

11 12 

- 2 

- 2 

- 2 

- 2 

- 2 

- 2 

- -

- -
- -
- -
- -

- -

- -
- 100 

150 6120 

2 2 

(8) From PV CE pulse 19V to programming pulse 1 V. 
(9) From programming pulse lV to PVCEPulse 19V 
(10) From PVCE pulse lV to read strobe. 

Unit 

J..l.s 

J..l.s 

J..l.s 

J..l.s 

J..l.s 

J..l.s 

J..l.s 

J..l.s 

J..l.s 

J..l.s 

J..l.s 

J..l.s 

J..l.s 

J..l.s 

J..l.s 

Times 

J..l.s/blt 

Times 
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Programming Information (Continued) 

TYPICAL WAVEFORMS 

VIH---.."r-------------------------"" 
ADDRESSV1L_-fII'-________________________ JI" __ 

Ce VIH-~II,...------------------------""'IJ--
CE VIL----'II'----------------------------.J 

PVCE 
tsc 
1V illlJSA 

PROGRAMMING n I 
PULSE ~ U 

r tCyc--..l 

READ STROBE ___ fL 
PROG. PULSES ------+-- ADDITIONAL PROG. 

PULSES 

.~ __ ----JnL.._----JnL.._----J L...-______ _ 

ONE DETAILED PROGRAMMING CYCLE 

PVcc 

PVCE 

PROGRAMMING 
PULSE 

READ STROBE 

l1 5.2V 
tr 

'k6.,av 
~ )k5.2V 

tf -------

1V 

________________ --'-_t_PR-I{11.5V 



PROGRAMMING PROCEDURE 
1. Apply power; Vce'= PVcc ,GND '" 

OV. 
2. Select the desired bit. 
3. Read the output to confirm the 

voltage Vo = low. (In the case of 
Vo = high, select the next de
sired bit.) 

4. Apply a 20V pulse voltage to the 
PVCElnput. 

5. Apply a programming pulse with 
amplitude of 62. SmA and dura
tion of t PW (11 j.lS) after a delay 
of tsp (4j.lS). 

6. Read the output Vo after a delay 
of tpR (1 OilS) . 
a) In the case of Vo = low, re

peat steps "4", "5" and "6" 
with cycle time of tCYC 
(SOilS) 

b) In the case of Vo = high, ap
ply 2 additional programming 
pulses to provide a highly re
liable memory cell. 

7. Select the next desired bit after 
a delay of t HA (2j.lS). 

Note 
1) Programming must be done 

bit by bit. 
2) Ambient temperature during 

programming must be room 
temperature. (25°C ± 2°C) 

Fig. 3 - PROGRAMMING FLOW CHART 
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The DEAP Technique 

Introduction 

A PROM device is composed of a programmable memory cell array and peripheral circuitry for 
input, output, and programming. Fujitsu's memory cell consists of an emitter-base junction as the 
programmable element and a collector-base junction as the switching element. Programming is 
based on a technique referred to as DEAP, an acronym for Diffused Eutectic Aluminum Process. 

Briefly described, the Fujitsu-designed DEAP programming technique utilizes an aluminum and a 
polysilicon layer sitting on top of an emitter-base diode. During programming, a reverse current 
sufficient to raise the temperature of the junction is applied to the emitter. When the temperature 
increases to a certain point, an aluminum-silicon eutectic is formed from the aluminum and 
polysilicon layers on top of the emitte-base junction. This eutectic is diffused from the surface of 
the emitter down through the emitter-base junction, thus shorting the junction out. Once the 
eutectic has shorted out the junction, power dissipation and temperature at the junction decrease 
rapidly. This phenomenon prevents further diffusion of the aluminum-silicon eutectic. Therefore, the 
collector-base junction is protected from damage. After the cell has cooled down, two additional 
programming pulses are applied to the cell to provide a highly reliable and uniform resistive short. 

What Makes DEAP Better 

Today, bipolar PROMs utilize two basic programming technologies. The first and most widely used 
is the fusible link. Several types of fuse materials are used to achieve this method of program
ming. The most common types of fuse materials are nichrome, titanium-tungsten and polysilicon. 
A second and more advantageous technology for programming bipolar PROMs, is the Fujitsu 
DEAP technique. A brief description of each technology is necessary to explain why DEAP is 
better. 

Fusible link technology can be referred to as a "surface" technology. A fusible link normally sits on 
the surface of the silicon and occupies a considerable amount of silicon real estate. To make a 
small die and a highly dense device with fusible link technology requires a major effort in device 
masking during manufacturing. 

When programming a fusible link, a section of the fuse is blown open just like a common electrical 
fuse. A closer look shows that the fuse material has been melted at the gap and splattered 
about. This fuse splattering causes fragments of fuse material to be scattered on the surface. 
This is not a "clean" operation. On some PROMs, the passivation layer could be ruptured exposing 
the die to possible contamination. On other PROMs, an opening is designed above the fuse gap in 
the passivation layer so the fuse is deliberately exposed. These openings or windows are potential 
reliability factors because moisture, salts or stray fuse material fragments can reach the die 
through these openings. 
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The DEAP Technique (Continued) 

Generally after blowing a fusible link, the gap that has been created is very narrow. Because of the 
narrow width of the gap a very high electric field can exist across the gap. Because of this electric 
field, atoms can migrate across the gap and eventually partially reconnect the fuse of memory 
cells where programming has taken place. This action is referred to as "growback". Generally this 
problem becomes apparent under accelerated life testing or after many hours of operation. 

The Fujitsu DEAP programmirig technique is not a "surface" technology but a "subsurface" 
technology. The programmable element is vertical not horizontal like a fusible link. There are 
several advantages to this type of approach. The memory cell can be designed much smaller with 
the same manufacturing tolerances resulting in smaller die sizes and faster access times. Since 
DEAP is a "subsurface" technology, there is no need for openings in the passivation layer and it 
cannot be ruptured. Therefore, there is no chance for the die to be exposed to contaminates. 
The DEAP technique exhibits no splatter fuse material whatsoever. The DEAP programming 
technique has no "growback" mechanism like a fusible link because the shorting mechanism is 
self limiting and extremely reliable. 

How Reliable is DEAP 

In section 5, you'll see specific data on reliability. The DEAP technology with its fully passivated die 
and subsurface eutectic process means high reliability as well as fast access time and small die 
size. 
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PROGRAMMABLE 
SCHOTTKY 256-BIT 
READ ONLY MEMORY 

MB 7111E/H 
MB 7112E/H/Y 
MB 7111 L 
MB 7112L 

SCHOTTKY 256 BIT DEAP PROM (32 WORDS x 8 BITS) 

The Fujitsu MB 7111 and MB 7112 are high speed Schottky TTL electrically 
field programmable read only memories organized as 32 words by 8-bits. 
With uncommitted collector outputs provided on the MB 7111 and three-state 
outputs on the MB 7112 memory expansion is simple. 

The memory is fabricated with all logic "zeros" (positive logic). logic level 
"ones" can be programmed by the highly reliable DEAP (Diffused Eutectic 
Aluminum Process) according to simple programming procedures. 

The sophisticated passive isolation termed SVG (Shallow V-Groove) with thin 
epitaxial layer and Schottky TTL process permits minimal chip size and fast 
access time. 

The extra test cells and unique testing methods provide enhanced correlation 
between programmed and unprogrammed circuits in order to perform AC, DC 
and programming test prior to shipment. This results in extremely high pro
grammability. 

• Single +5V supply voltage. 
• Power supply current: 

100 mA max. (E/H/Y) 
40 mA max. (l) 

• 32 words x 8 bits organization, 
fully decoded. 

• Proven high programmability and 
reliability. 

• Programming by DEAP (Diffused 
Eutectic Aluminum Process). 

• Simplified and lower power pro
gramming. 

• low current PNP inputs. 
• AC characteristics guaranteed over 

full operating voltage and temper
ature range via unique testing 
techniques. 

• Fast access time, 15 ns typo 
Y: 20 ns max. 

H: 25nsmax. 
E: 35 ns max. 

• Fast access time, 35 ns typ 
l: 50 ns max. 

• TTL compatible inputs and out-
puts. 

• Open collector outputs (MB 7111) 
• 3-state outputs (MB 7112) 
• One chip enable leads for simpli

fied memory expansion. 
• Standard 16 pin Ceramic (Cerdip) 

DIP (Suffix: -CZ) 
Standard 16 pin Plastic DIP 
(Suffix: -M) 
Standard 16 pin Plastic FPT 
(Suffix: -PF) 
Standard 20 pad Ceramic lCC 
(Suffix: -TV) 

• JEDEC approned pin out 

ABSOLUTE MAXIMUM RATINGS (See NOTE) 
Parameter Symbol Rating Unit 

Power Supply Voltage Vee -0.5 to +7.0 V 

Power Supply Voltage (during programming) Vee -0.5 to +7.5 V 

Input Voltage VIN -1.5 to +5.5 V 

Input Voltage (during programming) V IPRG 22.5 V 

Output Voltage (during programming) V OPRG -0.5 to +22.5 V 

Input Current liN -20 rnA 
Input Current (during programming) IIPRG +270 rnA 
Output Current lOUT +100 rnA 
Output Current (during programming) IOPRG +150 rnA 

I Ceramic 
TSTG 

-65 to +150 
°c Storage Temperature I Plastic -40 to +125 

Output Voltage VOUT -0.5 to Vee V 

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. 

March 1986 
Edition 2.0 

CERAMIC PACKAGE PLASTIC PACKAGE 
DIP-16C-C02 FPT·16P-M02 

PLASTIC PACKAGE 
DIP·16P·M02 

PLASTIC PACKAGE 
DIP·16p·M04 

LCC-2OC-F02: See Page 19 

PIN ASSIGNMENT 

°1 Vcc{PVcc) 

·°2 CE (PVeE) 

0 3 A4 

°4 A3 

0 5 A2 

0 6 Al 

°7 Ao 

GND 68 

LCC PAD CONFIGURATION: See Page 19 

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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CE(PVCE) 
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Fig. 1 - MB 7111/1112 BLOCK DIAGRAM 

ADDRESS h> 256 (32x8) BIT 
BUFFERS MEMORY CELLS 

CHIP ~ 8 x OUTPUTS 
ENABLE -,/ 

(~ () 

CAPACITANCE (f = 1MHz, Vee = +5V, VIN = +2V, TA = 25°C) 

Parameter Symbol Min 

Input Capacitance C 1 

Output Capacitance Co 
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GUARANTEED OPERATING CONDITIONS 

Parameter Symbol 

Supply Voltage Vcc 

Input Low Voltage Vil 

Input High Voltage VIH 

Ambient Temperature TA 

DC CHARACTERISTICS 
(Full guaranteed operating conditions unless otherwise noted.) 

Parameter Symbol 

Input Leakage Current 
IR (V IH = 5.5V) 

Input Low Current 
IF (V IL = 0.45V) 

Output Low Voltage 
Val (lOl = 10 rnA) 

Output Low Voltage 
Val (Iol = 16mA) 

Output Leakage Current 
MB 7111 10lK (Va = 2.4V, chip disabled) 

Output Leakage Current 
MB 7112 10lH (Va = 2.4V, chip disabled) 

Output Leakage Current 
MB 7112 lOll (Va = 0.45V, chip disabled) 

Input Clamp Voltage 
VIC (liN = -18mA) 

E/H/Y Power Supply Current 
Icc (V IN = OPEN or GND) 

L 

Output High Voltage 
MB 7112 VOH (1 0 = -2.4mA) 

Output Short Circuit Current 
MB 7112 los (Va = GND) 

NOTE: * Denotes guaranteed characteristics of the output 
high-level (ONE) state when the chip is enabled 
(VEE = 0.4 V) and the programmed bit is ad
dressed. 

* 

* 

Min Typ Max 

4.75 5.0 5.25 

0 0.8 

2.0 5.5 

0 75 

Min Typ Max 

40 

-250 

0.45 

0.50 

40 

40 

-40 

-1.2 

70 100 

25 40 

2.4 

-15 -60 

These characteristics cannot be tested prior to 
programming, but are guaranteed by factory 
testing. 

Unit 

V 

V 

V 

°c 

Unit 

J..I.A 

J..I.A 

V 

V 

J..I.A 

J..I.A 

J..I.A 

V 

rnA 

V 

rnA 
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INPUT CONDITIONS 

Fig. 2 - AC TEST CONDITIONS 

LOAD CONDITION 

Vee 

Amplitude .................... OV to 3V 
Rise and Fall Time .............. 5ns from 1 V to 2V MB7111/MB7112 
Frequency .................... 1 MHz 

R, R2 cL 

I tAA 300n soon 30pF 

I tOIS 300n soon 30pF 

I tEN 300n soon 30pF 

AC CHARACTERISTICS 
(Full guaranteed operating conditions unless otherwise noted.) 

E H Y L 
Parameter Symbol 

Type Max Typ Max Typ Max Typ Max 

Access Time (via address input) tAA 15 35 15 25 15 20 35 50 

Output Disable Time tOls 15 25 15 20 15 20 20 30 

Output Enable Time tEN 10 20 10 20 10 15 20 30 

NOTE: Using Wired-OR outputs, this value is equivalent to the output enable time (tEN) of the device. 

OPERATION TIMING DIAGRAM 

ADDRESS INPUT 

,...--------VIH 

j
.5V j.5V 

------- -----------VIL 

CE -----,. VI H 

___ ~ _ ~_= f,:A~- -~i-'~-A-_-___ -_-_-_-_-_::: 
CHIP ENABLE INPUT 

OUTPUT 

CHIP ENABLE INPUT 

'---------VIL 

OUTPUT 

'--------------VOL 

NOTE: Output disable time is the time taken for the out
put to reach a high inpedance state when chip 
enable goes high. Output enable time is the time 
taken for the output to become active when chip 

enable goes low. The high inpedance state is de
fined as a point on the output waveform, that is 
0.5V from the active output level. 
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INPUT/OUTPUT CIRCUIT INFORMATION 
INPUT 

In the input circuit, Schottky TTL 
circuit technology is used to achieve 
high-speed operation. A PNP transistor 
in the first stage of input circuit 
remarkably improves input high/low 
current characteristics. Also, the input 
circuit includes a protection diode for 
reliable operation. 

OPEN-COLLECTOR OUTPUT 

Open-collector output is often utilized 
in high speed applications where 
power dissipation must be minimized. 
When the device is switched, there is 
no current sourced from the supply 
rail. Consequently, the current spike 
normally associated with TTL totem
pole outputs is eliminated. In high 
frequency applications, this minimizes 
noise problems (false triggering) as 
well as power drain. For example, the 
transient current (low impedance high
level to low impedance low-level) is 
typically 30m A for the MB 7112 (3-
state) compared to OmA for the 
MB 7111 (open-collector). 

THREE-STATE OUTPUT 

A "three-state" output is a logic ele
ment which has three distinct output 
states of ZERO, ONE and OFF 
(wherein OFF represents a high im
pedance condition which can neither 
sink nor source current at a definable 
logic level). Effectively, then, the 
device has all the desirable features of 
a totem-pole TTL output (e.g., greater 
noise immunity, good rise time, line 
driving capacity), plus the ability to 
connect to bus-organized systems. 
If two devices are on at the same 
time, the possibility exists that 
they may be in opposite low im
pedance states simultaneously, with 
short circuit current from one en
abled device flowing through the 
other enabled device. While physical 
damage under these conditions is un
likely, system noise problems could 
result. Therefore, the system designer 
should ensure that this condition does 
not exist. 

Fig. 3 - MB 7111/7112 INPUT 

Input (}--._--f---M __ - ........ --f 

Fig. 4 - MB 7111L/7112L INPUT 

Input 0--,..--+--,...--....... -; 

Fig_ 5 - MB 7111 OUTPUT 

Output 
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In the output circuit, Schottky TTL 
circuit technology is used to achieve 
high-speed operation. A PNP transistor 
in the output circuit decreases the load 
on the Chip Enable circuit. 

Fig. 6 - MB 7112 OUTPUT 

Output 

TYPICAL CHARACTERISTICS CURVES 
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PROGRAMMING INFORMATION 

FUJITSU PROM TECHNOLOGY 

The Fujitsu MB 7100 series is the 
junction-shorting Schottky PROM_ A 
memory cell consists of a program-

Fig. 27. PROGRAMMED CELL (CROSS SECTION) 

mable element of a PN diode and a 
vertically connected PNP transistor. 
The current blocking state of the 
reverse diode is changed to the current 
conducting state of the shorted-

___ ---J1 Cover Glass 

junction diode by programming_ The 
programming element of the PN diode 
uses the N+ and p+ diffusion layer, 
the PNP transistor uses a p+ diffusion 
layer, an N+ epitaxial layer, and a P-
substrate (Fig_ 27)_ 

Each word line island is divided by 
passive isolations named lOP (Isolation 
by Oxide and Poly-silicon), and each 
memory cell in the same island is di
vided by the passive isolation named 
SVG (Shallow V-Groove)_ The vertical 
structure of the junction-shorting 
memory cell makes a high packing 
density possible_ 

In programming, reverse current pulses 
are applied to the cathod of the PN 
diode_ This increases the temperature 
at the junction_ When the temperature 
reaches the point where the silicon and 
aluminum form a eutectic, the eutectic 
diffuses from the surface of the metal
silicon contact region to the anode of 
the PN diode, and results in junction 
shorting_ This program technique was 
therefore named "Diffused Eutectic 
Aluminum Process" (DEAP). 

Once the junction is shorted, the 
power dissipation at the junction de-
creases to less than one fifth, and the Ao 

temperature decreases. This drop in 
temperature stops further diffusion of A4 

the eutectic, and protects the PNP 
transistor from destruction. 

SPECIAL FACTORY TESTING 

Extra rows and extra columns of test 
cells, plus additional circuitry built 
into the PROM chip, allow improved 
factory testing of DC, AC and pro
gramming characteristics. These test 
cells and test circuitry provide en-
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Epitaxial Layer (N) 

Buried Layer (N+) 

Substrate (P-) 

_ Programmed by DEAP. (Diffused Eutectic 

Aluminum Process) 

Fig. 28. INTERNAL PROGRAMMING CIRCUIT 

OUTPUT 



hanced between programmed and un
programmed circuits in order to 
guarantee high programmability and 
reliability. 

PROGRAMMING (in electrical view) 

The device is manufactured with out
puts low (positive logic "zero") in all 
storage cells. An output at the selected 
cell is changed to high (logic "one") 
by programming. 
As shown in Fig. 28, transistor 0, is 
turned on to select the desired bit for 
programming by using five address 
inputs. By applying the PV CE pulse 
voltage, the chip is disabled and 
transistor 0 3 is held off. Then, a train 
of programming pulses applied to the 
desired output flows through tran
sistor O2 and memory cell into tran
sistor 0,. This programming current 

DC SPECIFICATIONS (T A= 25°C) 

Parameter 

Input Low Voltage 

Input High Voltage 

Power Supply Voltage 

Programming Pulse Current 

PVCE Pulse Voltage 

Programming Pulse Clamp Voltage 

PVCE Pulse Clamp Current 

Reference Voltage for a Prog. "1" 

changes the programmable element to 
the conducting state. The pulse train is 
stopped and two additional program
ming pulses are then applied to assure 
that the element is programmed pro
perly, as soon as the output voltage 
indicates that the selected cell is in the 
logic "one" state. One output must be 
programmed at a time since the 
internal decoding circuit is capable of 
sinking only one unit of programming 
current at a time. 

VERIFICATION 

After the device has been program
med, the correct program pattern can 
be verified by taking chip enable input 
low. To guarantee full supply voltage 
and full temperature range operation, 
a programmed device should source 
2.4mA at VoH =2.4V and Vcc=7.0V 

Symbol Min 

V1L 0 

V1H 2.0 

I P: 6.7 
PVcc I R: 4.75 

IpRG 120 

PVCE 20 

VPRG 20 

PICE 230 

VREF 1.0 
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at 25°C ambient temperature. 

LIABILITY 

Fujitsu utilizes an extensive testing 
procedure to ensure device perform
ance prior to shipment. However, 
100% programmability is not guaran
teed, and it is imperative that this 
specification be rigorously adhered to 
in order to achieve a satisfactory pro
gramming yield. Fujitsu will not ac
cept responsibility for any device 
found defective if it was not program
med according to this specification. 
Devices returned to Fujitsu as defec
tive must be accompanied by a com
plete truth table with clearly indicated 
locations of supposedly defective 
memory cells. 

Typ Max Unit 

- 0.8 V 

- 5.25 V 

7.0 7.3 
V 

5.0 5.25 

- 130 mA 

20 22 V 

20 22 V 

- 260 mA 

1.5 2.4 V 
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PROGRAMMING INFORMATION (continued) 

Parameter 

Programming Pulse Cycle Time 

Programming Pulse Width 

Programming Pulse Rise Time 

PVCE Pulse Rise Time 

PVcc Pulse Rise Time 

Programming Pulse Fall Time 

PV CE Pulse Fall Time 

PVcc Pulse Fall Time 

Address Input Set-up Time 

PV CE Set-up Time 

PV cc Pulse Set-up Time 

Address Input Hold Time 

PV CE Hold Time 

PV cc Pulse Hold Time 

PVCE Pulse Trailing Edge to Read Strobe Time 

Programming Pulse Number 

Programming Time/Bit 

Additional Programming Pulse Number 

NOTE: (1) Stipulated 200rlload and 15V 
(2) From lV to 19V (200rlload). 
(3) From 5.2V to 6.BV (30n load). 
(4) From 19V to lV (200n load). 

4·58 

Symbol Min Typ Max Unit 

tCYC 40 50 60 IlS 

tpw(1) 10 11 12 IlS 

t
r
(2) - - 2 IlS 

t (2) - - 2 IlS r 

t (3) -r - 2 Ils 

tf(4) - - 2 J1S 

tf(4) - - 2 IlS 

tf(5) - - 2 IlS 

tSA 2 - - J1S 

tsp(S) 4 - - IlS 

tsv 4 - - IlS 

tHA 2 - - IlS 

tHP(7) 2 - - IlS 

tHV 2 - - IlS 

tpR(B) 10 - - IlS 

n - - 100 Times 

- 120 150 6120 Ils/bit 

- 2 2 2 Times 

(5) From 6.BV to 5.2V (30n load). 
(6) From PVCE pulse 19V to programming pulse lV. 
(7) From programming pulse lV to PVCE pulse 19V. 
(B) From PVCE pulse 1 V to read strobe. 
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TYPICAL WAVEFORMS 

PVcc 

ADDRESS 

PVCE 

PROGRAMMING 
PULSE 

READ STROBE 
~R~PROG. 
~" n n PULSES 

ONE DETAILED PROGRAMMING CYCLE 

6.8V 

-ltsv tHV~ 
~'.8V 

PVCC 50V~ 5.2V 
-tr tf-i-

I 
19V 19V 

PVCE l i\ 
WI- f-tr tf-I- 1V -

19V 19V 

15V I--tpw- 15V 

PROGRAMMING 
PULSE 

II 
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PROGRAMMING INFORMATION (continued) 

PROGRAMMING PROCEDURE 

1. Apply power; Y cc '" PYcc , GND '" 
OY. 

2. Select the desired bit. 
3. Read the output to confirm the 

voltage Yo = low. (If Yo = high, 
select the next desired bit.) 

4. Apply a 20Y pulse voltage to the 
PYCE input. 

5. Apply a programming pulse with 
amplitude of 125 mA and duration 
of tpw (11 ~s) after a delay of tsp 
(4 ~s). 

6. Read the output Yo after a delay 
of tpR (10 ~s). 
a) If Yo = low, repeat steps "4", 

"5" and "6" with cycle time of 
tCYC (50 ~s). 

b) If Yo = high, apply 2 addi
tional programming pulses to 
provide a highly reliable memory 
ceil. 

7. Select the next desired bit after a 
delay of tHA (2 ~s). 

NOTE: 

1) Programming must be done bit by 
bit. 

2) Ambient temperature during pro
gramming

o 
mus\ be room temper

ature. (25 C ± 2 C) 
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PACKAGE DIMENSIONS 
Suffix (: ·ezl 

16·LEAD CERAMIC (CERDIP) DUAL IN·LlNE PACKAGE 
(CASE No. : DIP·16C·C02) 

.788(20.02) 

~H-----------------~--~ 

.020(0.51) 

.050(1.27) 

.023(0.58) 

.200(5.08)MAX 

.120(3.05) 

.150(3.81) 

©1986 FUJITSU LIMITED D16012S·2C 

:= ~~~~:~~/Y 1111111111111111111111111111111111111111111111111111 

MB 7111 L FUJITSU 
MB 7112L 1111111111111111111111111111111111111111111111111111 

.014(0.36) 

Dimensions in 
inches (millimeters) 
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PACKAGE 01 
Suffix (: .M) MENS IONS 

16-LEAD PLASTI (CASE No . CFpFTLA16Tp PACKAGE 

4-62 

.382(9.7) 

.409(10.4) 

R R R R A 

©1986 FU __ -- JITSU LIMITED F28005S-2C 

.. • ·M02) 

Detail of "A" part 

!Jimensions in 
Inches (millimeters) 



PACKAGE DIMENSIONS 
Suffix (: -M) 

16-LEAD PLASTIC DUAL IN-LINE PACKAGE 
(CASE No. : DIP-16P-M021 

I 
.234(5.95) 

INDEX !C;=:;::::;::==;:::::;::::~==;=:;:::=:;:::::;=::;::::;:~:.:::;=~-'J6451 
.1 

.100 (2.54) I 
TYP 

.0024(0.61 ) 

.0044(1.11) 

.756 (19.20) 
.780(19.80) 

©1986 FUJITSU LIMITED D16022S-1C 

.015(0.38) 

.021(0.54) 

.172(4.36)MAX 

.118 (3.00) MIN 

.020(0.51)MIN 

:: ~~~~:~~ !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! 

MB 7111 L FUJITSU 
MB 7112L 1111111111111111111111111111111111111111111111111 

Dimensions in 
inches (millimeters) 
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PACKAGE DIMENSIONS 
Suffix (: -PF) 

4-64 

INDEX-1 

INDEX-2 

16-LEAD PLASTIC DUAL IN-LINE PACKAGE 
(CASE No. : DIP-16P-M04) 

I 
.234(5.94) 
.254(6.45) 

~::::;::::::;::::;:=:;:::::::;:~;::::::::;:::=;~~ 
.I .756(19.20) 

.780(19.81) 

.039(0.99) 

.051(1.30) 

©1986 FUJITSU LIMITED D16033S·1C 

.008(0.20) 

.012(0.30) 

.290(7.37) 

.310(7.87) 

Dimensions in 
inches (millimeters> 



PACKAGE DIMENSIONS 
Suffix (: -TV) 

CERAMIC PACKAGE 
LCC-20C-F02 

:= ~~~~~j~1Y 1111111111111111111111111111111111111111111111111 
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PAD CONFIGURATION 

Vee (PVee l 

02 0 ,NC CE (PVeEI 
, 3,2 I 1 ,20119, 
L.-..I..-1_!-.1.-~ 

20-PAD CERAMIC (FRIT SEAL) LEADLESS CHIP CARRIER 
(CASE No.: LCC-20C-F02) 

©1986FUJITSU LIMITED C20004S·1C 

.040(1.02) 
TYP(3PLSC) 

.075(1.91 )TYP 

.250(6.35) 
TYP 

.050(1.27) 
TYP 

A .008(0.20) 
TYP(20PLCS) 

I 
~~~~~~~~ 

.. .1·1O~~:4) TYP 
C .015(0.38) 

TYP 
.200(5.08) 

TYP 

Dimension in inches 
and (millimeters) 
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PROGRAMMABLE 
SCHOTTKY 1024-BIT 
READ ONLY MEMORY 

MB 7113E 
MB 7114E/H 
MB 7113L 
MB 7114L 

SCHOTTKY 1024-BIT DEAP PROM (256 WORDS x 4 BITS) 

The Fujitsu MB 7113 and MB 7114 are high speed Schottky TTL electrically 
field programmable read only memories organized as 256 words by 4 bits. 
With uncommitted collector outputs provided on the MB 7113 and three-state 
outputs on the MB 7114, memory expansion is simple. 

The memory is fabricated with all logic "zeros" (positive logic). logic level 
"ones" can be programmed by the highly reliable DEAP (Diffused Eutectic 
Aluminum Process) according to simple programming procedures. 

The sophisticated passive isolation termed SVG (Shallow V-Groove) with thin 
epitaxial layer and Schottky TTL process permits minimal chip size and fast 
access time. 

The extra test cells and unique testing methods provide enhanced correlation 
between programmed and unprogrammed circuits in order to perform AC, DC 
and programming test prior to shipment. This results in extremely high progra
mmability. 

• Single +5V supply voltage. 
• Power Supply Current: 

100 mA max. (E/H) 
40 mA max. (l) 

• 256 words x 4 bits organization, 
fully decoded. 

• Proven high programmability and 
reliability. 

• Programming by DEAP (Diffused 
Eutectic Aluminum Process). 

• Simplified and lower power pro
gramming. 

• low current PNP inputs. 
• AC characteristics guaranteed over 

full operating voltage and temper
ature range via unique testing 
techniques. 

• Fast access time, 20ns typo 
H: 30ns max. 

E: 40ns max. 
• Fast access time, 35ns typo 

l: 50ns max. 
• TTL compatible inputs and out-

puts. 
• Open collector outputs (MB 7113) 
• 3-state outputs (MB 7114) 
• Two chip enable leads for simpli

fied memory expansion. 
• Standard 16 pin Ceramic (Cerdip) 

DIP (Suffix: -CZ) 
• Standard 16 pin Plastic DI P 

(Suffix: -P) 
Standard 16 pin Plastic FPT 
(Suffix: -PF) 
Standard 20 pad Ceramic lCC 
(Suffix: -TV) 

• JEDEC approved 

ABSOLUTE MAXIMUM RATINGS (See Note) 
Rating Symbol Value Unit 

Power Supply Voltage Vee -0.5 to +7.0 V 
Power Supply Voltage (during programming) Vee -0.5 to +7.5 V 

Input Voltage V 1N -1.5 to +7.5 V 
Input Voltage (during programming) V 1PRG 22.5 V 
Output Voltage (during programming) VOPRG -0.5 to +22.5 V 

Input Current liN -20 mA 
Input Current (during programming) IIPRG +270 mA 
Output Current lOUT +100 mA 
Output Current (during programming) IOPRG +150 mA 

Storage Temperature I Ceramic 
TSTG 

-65 to +150 °c I Plastic -40 to +125 
Output Voltage VOUT -0.5 to Vee V 

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. 

April 1986 
Edition 3.0 

CERAMIC PACKAGE PLASTIC PACKAGE 
DIP-16C-C02 DIP-16P-M02 

PLASTIC PACKAGE PLASTIC PACKAGE 
DIP-16P-M04 FPT-16P-M02 

LCC-20C-F02: See Page 18 

PIN ASSIGNMENT 

A6 Vee(PVee ) 

A5 A7 

A4 CE2 

A3 CE1(PVeE } 

AO °1 

A1 °2 

A2 0 3 

GND 0 4 

LCC PAD CONFIGURATION: See Page 18 

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

A1 () 

A2 ~ 

A3 

A4 " 
A5 ~ ~ 

A6 

A7 

~ 

~ 

~ 

Fig.1 - MB 7113/7114 BLOCK DIAGRAM 

1024 (32 x 32) BIT ~ 
r-v MEMORY CELLS 

ADDRESS 
BUFFERS 

U 
~ 4x8 INPUT MULTIPLEXERS 

I I I 

~ 
CHIP 4 x OUTPUTS 

ENABLE 

l l l 

CAPACITANCE (f = 1MHz, Vee = +5V, V'N = +2V, TA = 25°C) 

Parameter Symbol Min Typ 

Input Capacitance C1 - -

Output Capacitance Co - -

4·68 

1 

l 
0 1 

Max Unit 

10 pF 

12 pF 



GUARANTEED OPERATING CONDITIONS 

Parameter Symbol Min 

Supply Voltage Vcc 4.75 

Input Low Voltage V IL 0 

Input High Voltage V IH 2.0 

Ambient Temperature TA 0 

DC CHARACTERISTICS 
(Full guaranteed operating conditions unless otherwise noted,) 

Parameter Symbol Min 

Input Leakage Current 
IR (V IH = 5.5V) 

Input Load Current 
IF (V IL = 0.45V) 

Output Low Voltage 
VOL (lOL = 10mA) 

Output Low Voltage 
VOL (lOL = 16mA) 

Output Leakage Current 
MB 7113 10LK (Va = 2.4 V, chip disabled) 

Output Leakage Current 
MB 7114 10lH (Va = 2.4V, chip disabled) 

Output Leakage Current 
MB 7114 lOlL (Va = 0.45V, chip disabled) 

Input Clamp Voltage 
VIC (liN = -18mA) 

Power Supply Current E/H 

(V IN = OPEN or GND) Icc 
L 

Output High Voltage 
MB 7114 VOH * 2.4 (1 0 = -2.4mA) 

Output Short Circuit Current 
MB 7114 los· -15 (Va = GND) 

Typ 

5.0 

-

-

-

Typ 

60** 

25 

MB 7113E 
MB 7114E/H 
MB 7113L 
MB 7114L 

Max 

5.25 

0.8 

5.5 

75 

Max 

40 

-250 

0.45 

0.50 

40 

40 

-40 

-1.2 

100 

40 

-60 

1111111111111111111111111111111111111111111111111 

FUJITSU 

1111111111111111111111111111111111111111111111111 

Unit 

V 

V 

V 

°c 

Unit 

p.A 

p.A 

V 

V 

p.A 

p.A 

p.A 

V 

mA 

V 

mA 

Note: * Denotes guaranteed characteristics of the output 
high-level (ON) state when the chip is enabled 
(VC"E = 0.4 V) and the programmed bit is addressed. 
These characteristics cannot be tested prior to 

programming, but are guaranteed by factory testing. 
**This value denotes conditions at TA = 25°C and 

Vcc = +5.0V. 
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--.-- Vee Fig. 2 - AC TEST CONDITIONS 

MB 7113/MB 7114 

INPUT CONDITIONS 
30pF 300n. 600n. 

Amplitude .................. OV to 3V 
r tOIS Rise and Fall Time ............ 5ns from 1 V to 2V 300n. 600n. 30pF 

Frequency .................. 1MHz 300n. 600n. 30pF 

AC CHARACTERISTICS 
(Full guaranteed operating conditions unless otherwise noted.) 

MB7114H E L 
Parameter Symbol 

Typ Max Typ Max Typ Max 

Access Time (via address input) tAA 20 30 20 40 35 50 

Output Disable Time tDis 15 25 15 25 25 40 

Output Enable Time tEN 15 25 15 25 25 40 

OPERATION TIMING DIAGRAM 

r--------- VIH 

ADDRESS INPUT 1.5V 1.5V 

~-------- VIL 

V1H 

CHIP ENABLE INPUT 

~----~----------~------------------- VIL 

#. tAA itAA 
,,-------, VOH 

OUTPUT 1.5V \ 1.5V 
_________ -.J '----------- VOL 

CHIP. ENABLE INPUT 

~ 

OUTPUT 

Note: Output disable time is the time taken for the output 
to reach a high impedance state when some of chip 
enables is taken disable. Output enable time is the 
time taken for the output to become active when the 

4-70 

~--------------- VOL 

chip enables are taken enable. The high impedance 
state is defined as a point on the output waveform 
equal to a AV of 0.5V from the active output level. 

Unit 

ns 

ns 

ns 
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INPUT/OUTPUT CIRCUIT INFORMATION 
INPUT 

In the input circuit, Schottky TTL 
circuit technology is used to achieve 
high-speed operation. A PNP transistor 
in the first stage of input circuit re
markably improves input high/low cur
rent characteristics. Also, the input 
circuit includes a protection diode for 
reliable operation. 

OPEN-COLLECTOR OUTPUT 

The open-collector output is often 
utilized in high speed applications 
where power dissipation must be mini
mized. When the device is switched, 
there is no current sourced from the 
supply rail. Consequently, the current 
spike normally associated with TTL 
totem-pole outputs is eliminated. In 
high frequency applications, this mini
mizes noise problems (false triggering) 
as well as power drain. For example, 
the transient current (low impedance 
high-level to low impedance low-level) 
is typically 30mA for the MB 7114 
(3-state) compared to OmA for the 
MB 7113 (open-collector) 

THREE-STATE OUTPUT 

A "three-state" output is a logic ele
ment which has three distinct output 
states of ZERO, ONE and OFF (where
in OFF represents a high impedance 
condition which can neither sink nor 
source current at a definable logic level). 
Effectively, then, the device has all the 
desirable features of a totem-pole TTL 
output (e.g., greater noise immunity, 
good rise time, line driving capacity), 
plus the ability to connect to bus
organized systems. 

In the case where two devices are on at 
the same time, the possibility exists 

Fig. 3 - MB 7113/7114 INPUT 

I nput O-~r---+---""I--~>---l 

Fig. 4 - MB 7113L/7114L INPUT 

Input O--...---I---4II __ --+---I 

Fig. 5 - MB 7113 OUTPUT 

Output 

4-71 



1111111111111111111111111111111111111111111111111111 := ~~~!~/H 
FUJITSU MB 7113L 

1111111111111111111111111111111111111111111111111111 MB 7114L 

that they may be in opposite low 
impedance states simultaneously; thus, 
the short circuit current from one 
enabled device may flow through the 
other enabled device. While physical 
damage under these conditions in un
likely, system noise problems could 
result. Therefore, the system designer 
should consider these factors to ensure 
that this condition does not exist. 

Also in the output circuit, Schottky 
TTL circuit technology is used to 
achieve high-speed operation. Also, a 
PNP transistor provided in the output 
circuit is effective to decrease a load for 
the Chip Enable circuit. 

Fig. 6 - MB 7114 OUTPUT 

6-----J 1 0utput 

TYPICAL CHARACTERISTICS CURVES 

4-72 

Fig. 7 - 'INA INPUT CURRENT 
vs VIN INPUT VOLTAGE 

-20 f----H--+---+--

-30~~--J-~--~--~~~ 
-1.0 0 1.0 2.0 

VIN. INPUT VOLTAGE (V) 

Fig. 8- 'INC INPUT CURRENT 
vs VIN INPUT VOLTAGE 

VIN, INPUT VOLTAGE (V) 



Fig. 9-IOL OUTPUT LOW CURRENT 
vs VOL OUTPUT LOW VOLTAGE 
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Fig. 11 - tAA ACCESS TIME 

70 
vs AMBIENT TEMPERATURE 

MB jl13 
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Fig. 13 - tAA ACCESS TIME 
vs AMBIENT TEMPERATURE 
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Fig. 10- IOH OUTPUT HIGH CURRENT 
vs VOH OUTPUT HIGH VOLTAGE 

« 
E 
;: o~-+---t------..-~_ ...... -t--..j.-......j 
z 
~ -1 0 1---+------",I£-;M04--,ttI-~_+-+__-I 
a: 
:> 
u -201-,.,.ol!~~-t".£.~~+--+-+---I 
J: 

" i -301---...-G--+-----'d--' 
I-

1r -40 ~-+-____l--+
I-
:> 
o -501---+-~-+---------1I----t----t--t 
i MB 7114 
2~0'~-L __ ~~ __ ~~~~~ 
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VOH. OUTPUT HIGH VOLTAGE (V) 

Fig. 12 - tAA ACCESS TIME 
vs AMBIENT TEMPERATURE 

I 1 
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Fig. 14 - tAA ACCESS TIME 
vs AMBIENT TEMPERATURE 
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Fig. 15 - tDiS DISABLE TIME 
vs AMBIENT TEMPERATURE 

MB j113 
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Fig. 17 - tOIS DISABLE TIME 
vs AMBIENT TEMPERATURE 
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Fig. 19 - tEN ENABLE TIME 
vs AMBIENT TEMPERATURE 
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Fig. 16 - tDiS DISABLE TIME 
vs AMBIENT TEMPERATURE 
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PROGRAMMING INFORMATION 

FUJITSU PROM TECHNOLOGY 

The Fujitsu MB 7100 series is the 
junction-shorting Schottky PROM. A 
memory cell consists of a program
mable element of a PN diode and a 
vertically connected PNP transistor. 
The current blocking state of the 
reverse diode is changed to the current 
conducting state of the shorted
junction diode by programming. The 
programming element of the PN diode 
uses the N+ and P+ diffusion layer, 
the PNP transistor uses a P+ diffusion 
layer, an N+ epitaxial layer, and a P
substrate (Fig. 27). 

Each word line island is divided by 
passive isolations named lOP (Isolation 
by Oxide and Poly-silicon). and each 
memory cell in the same island is di
vided by the passive isolation named 
SVG (Shallow V-Groove). The vertical 
structure of the junction-shorting 
memory cell makes a high packing 
density possible. 

In programming, reverse current pulses 
are applied to the cathode of the PN 
diode. This increases the temperature 
at the junction. When. the temperature 
reaches the point where the silicon and 

Fig. 27 - PROGRAMMED CELL (CROSS SECTION) 

___ --JI Cover Glass 

Epitaxial Layer (N) 

Buried Layer (N+) 

Substrate (p-) 

~ Programmed by DEAP (Diffused Eutectic 
Aluminum Process) 

Fig. 28 - INTERNAL PROGRAMMING CIRCUIT 

aluminum form a eutectic, the eutectic A5 

diffuses from the surface of the metal-
silicon contact region to the anode of 
the PN diode, and results in junction 
shorting. This program technique was 
therefore named "Diffused Eutectic 
Aluminum Process" (DEAP). 

Once the junction is shorted, the 
power dissipation at the junction de
creases to less than one fifth, and the 
temperature decreases. This drop in 
temperature stops further diffusion of 
the eutectic, and protects the PNP 
transistor from destruction. 

SPECIAL FACTORY TESTING 

Extra rows and extra columns of test 
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cells, plus additional circuitry built 
into the PROM chip, allow improved 
factory testing of DC, AC and pro-

the desired output flows through 
transistor O2 and memory cell into 
transistor 0 1 , This programming current 

gramming characteristics. These test changes the programmable element to 
cells and test circuitry provide en
hanced correlation between program
med and unprogrammed circuits in 
order to guarantee high program
mability and reliability. 

PROGRAMMING (in electrical view) 

The device is manufactured with out
puts low (positive logic "zero") in all 
storage cells. An output at the selected 
cell is changed to high (logic "one") 
by programming. 
"As shown in Fig. 28, transistors, 0 1 

and O2 , are turned on to select the 
desired bit for programming by using 
eight address inputs'. By applying the 
PVCE pulse voltage, the chip is disabled 
and transistor 0 3 is held off. Then, a 
train of programming pulses applied to 

DC SPECI FICATIONS (T A = 25°C) 

Parameter 

Input Low Voltage 

Input High Voltage 

Power Supply Voltage 

Programming Pulse Current 

PV CE Pulse Voltage 

Programming Pulse Clamp Voltage 

PV CE Pulse Clamp Current 

Reference Voltage for a Prog. "1" 

the conducting state. 

The pulse train is stopped and two 
additional programming pulses are then 
applied to assure that the element is 
programmed properly, as soon as the 
output voltage indicates that the 
selected cell is in the logic "one" state. 
One output must be programmed at a 
time since the internal decoding circuit 
is capable of sinking only one unit of 
programming current at a time. 

VERIFICATION 

After the device has been programmed, 
the correct program pattern can be 
verified by taking all chip enable inputs 

low. To guarantee full supply voltage 
and full temperature range operation, a 

Symbol Min 

V 1L 0 

V 1H 2.0 

Ip: 6.7 
PVcc 

IR: 4.75 

IpRG 120 

PVCE 20 

VPRG 20 

PICE 230 

V REF 1.0 

:: ~~~!~/H 111111111111111111111111111111111111111111I111111111 

MB 7113L FUJITSU 
MB 7114L 1111111111111111111111111111111111111111111111111111 

programmed device should source 2.4 

mA at VOH = 2.4V and Vcc = 7.0V at 
25°C ambient temperature, 

LIABILITY 

Fujitsu utilizes an extensive testing 
procedure to ensure device perform
ance prior to shipment. However, 
100% programmability is not guaran
teed, and it is imperative that this 
specification be rigorously adhered to 
in order to achieve a satisfactory pro
gramming yield. Fujitsu will not accept 
responsibility for any device found 
defective if it was not programmed 
according to this specification. Devices 
returned to Fujitsu as defective must be 
accompanied by a complete truth table 
with clearly indicated locations of 
supposedly defective memory cells. 

Typ Max Unit 

- 0.8 V 

- 5.25 V 

7.0 7.3 
V 

5.0 5.25 

- 130 mA 

20 22 V 

20 22 V 

- 260 mA 

1.5 2.4 V 
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PROGRAMMING INFORMATION (Cont'd) 

AC SPECIFICATIONS (T A = 2SoC) 

Parameter 

Programming Pulse Cycle Time 

Programming Pulse Width 

Programming Pulse Rise Time 

PV CE Pulse Rise Time 

PVcc Pulse Rise Time 

Programming Pulse Fall Time 

PV CE Pulse Fall Time 

PV cc Pulse Fall Time 

Address Input Set-up Time 

PV CE Set-up Time 

Address Input Hold Time 

PVCE Hold Time 

PVCE Pulse Trailing Edge to Read Strobe Time 

Programming Pulse Number 

Programming Time/Bit 

Additional Programming Pulse Number 

Notes: (1) Stipulated 200n load and 15V. 

(2) From 1V to 19V (200n load). 

(3) From 5.2V to 6.BV (30n load). 

(4) From 19V to 1V (200n load). 
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Symbol Min Typ Max 

tCYC 40 50 60 

tpW(1) 10 11 12 

t
r
(2) - - 2 

t
r
(2) - - 2 

t
r
(3) - - 2 

tf(4) - - 2 

tf(4) - - 2 

t f (5) - - 2 

tSA 2 - -
tsp(S) 4 - -
tHA 2 - -
t Hp(7) 2 - -
tpR(S) 10 - -

- - - 100 

- 120 150 6120 

- 2 2 2 

(5) From 6.BV to 5.2V (30n load). 

(6) From PVCE pulse 19V to programming pulse 1V. 

(7) From programming pulse 1 V to PV CE pulse 19V. 

(B) From PVCE pulse 1V to read strobe. 

Unit 

lIS 

lIS 

lIS 

lIS 

lIS 

lIS 

lIS 

lIS 

lIS 

lIS 

lIS 

lIS 

lIS 

Times 

lIs/bit 

Times 



PVcc 

ADDRESS 
(CE2) 

PVCE 
(CE1) 

PROGRAMMING 
PULSE 

TYPICAL WAVEFORMS 

~ \rfL-J1--1L-1L-J 
VIH~_----------.... _ 
V 1L -'1'-----------..11\-
V 1H 

VIL 

:= ~~~:~/H illllllllllllllllllllllllllllllllllllllllllllllill 
MB 7113L FUJITSU 
MB 7114L 11111111111111111111111111111111111111111111111111 

t~cc \JL11JLL PROG. PULSES ADDITIONAL PROG. 
~ PULSES READ STROBE 

ONE DETAILED PROGRAMMING CYCLE 

PV CC 

PVCE 

PROGRAMMING 
PULSE 

READ STROBE 

5.2V 
t, 

I Ir---------. 
19V 

1V t, 1V 

19V 19V 
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PROGRAMMING INFORMATION (Cont'd) 

PROGRAMMING PROCEDURE 

1. Apply power; Vcc=pVcc , GND= 

OV. 
2. Select the desired bit. 
3. Read the output to confirm the 

voltage V 0 =1 ow. (I n the case of 
Vo=high, select the next desired 
bit.) 

4. Apply a 20V pulse voltage to the 
PVCE input. 

5. Apply a programming pulse with 
amplitude of 125mA and duration of 

tpw (llJ.Ls) after a delay of tsp (4J.Ls). 
6. Read the output Vo after a delay of 

tpR. (1 0J.Ls). 
a) In the case of Vo=low, repeat 

steps "4", "5" and "6" with cycle 

time of tCYC (50J.LS). 
b) In the case of Vo=high, apply 2 

additional programming pulses to 
provide a highly reliable memory 

cell. 
7. Select the next desired bit after a 

delay of tHA (2J.Ls). 

Note 1) Programming must be done 
bit by bit. 
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2) Ambient temperature during 
programming must be room 
temperature. (25°C±2°C) 

Fig. 29 - PROGRAMMING FLOW CHART 



PACKAGE DIMENSIONS 
CERAMIC DIP (: -CZ) 

16-LEAD CERAMIC (CERDIP) DUAL IN-LINE PACKAGE 
(CASE No_ : DIP-16C-C02) 

I 
.264(6.71) 

M-T'"'--r'--r---.----.----.-----.---.---r---.-----.----r----r--.....--.-'U 14' 

LJLJLJLJ LJOI 
.754(19.15) --0 

.788(20.02) 

-JH-----------------,--~ 

.090(2.29) 

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

.013(0.33) 

.023(0.58) 

.200(5.08)MAX 

.120(3.05) 

.150(3.811 

:= ~~~:~/H 1111111111111111111111111111111111111111111111111111 

MB 7113L FUJITSU 
MB 7114L 1111111111111111111111111111111111111111111111111111 

Dimensions in 
inches (millimeters) 
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PACKAGE DIMENSIONS 
PLASTIC DIP (Suffix: ·P) 

4-82 

INDEX 

16·LEAD PLASTIC DUAL IN·LlNE PACKAGE 
(CASE No. : DIP·16p·M02) 

I 
.234(5.94) 

1l;::::;::::::;::::::::;::::;:::::::;:::::;;:::::::;;:::::;::::::;:::::;:::::::;:::;::::::::;:::::::;=~~6.451 
~ ________ ~.7=56~(1=9=.20~) ___ ~ 

.780 (19.81) 

.290(7.37) 

.310(7.87) 

.039 (0.99) 

.051 (1.30) 

.172(4.36)MAX 

.118 (3.00) MIN 

.100 (2.54) I 
TYP 

.015 (0.38) 

.021(0.54) .020(0.51)MIN 

.008(0.20) 

.012(0.30) 

Dimensions in 
inches (millimeters) 



PACKAGE DIMENSIONS 
PLASTIC DIP (Suffix: -P) 

16-LEAD PLASTIC DUAL IN-LINE PACKAGE 
(CASE No. : DIP-16P-M04) 

I 
.250(6.35) 

\l:;::::;::::;1 u ==:::;:::::;:::=;::::::;::::::~I-=r$1 
. _ .748(19.0) . 

. 776(19.7) 

.100 (2.54) I 
TYP 

.047(1.20) 

.059(1.50) 

.016(0.40) 

.023(0.59) 

.183(4.65)MAX 

.118 (3.00) MIN 

.020(0.51lMIN 

:= ~~~::/H 1111111111111111111111111111111111111111111111111 

MB 7113L FUJITSU 
MB 7114L 1111111111111111111111111111111111111111111111111 

Dimensions in 
inches (millimeters) 
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PACKAGE 01 
PLASTIC FPT (Suffix: _p~ENSIONS 

16-LEAD PLASTI (CASE No . CFpFTLA16T PACKAGE ., - P-M02) 

.382(9.7) 

84~'-1~4I ~ ~ ~l 1 

cf
lNDEX l·291(7.4) .323(8.2) 

.197(5.0) 

v=o==rr=rr=n:::::::;:;:::=:=1l~5.6) 
.260(6.6} 

/ __ ~'283(7'2) 

A
I \ 
\ I ~ .012(03) 

.024(0.6) __ ,L-------y.028(0)) 

.039(1.0) - T .005(0.13) 
.008(0.20) 
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Detail of "A" part 

~imensions in 
Inches (millimeters) 
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PACKAGE DIMENSIONS 
CERAMIC LCC (Suffix: -TV) 

PAD CONFIGURATION 

LCC-20C-F02 

20-PAD CERAMIC (FRIT SEAL) LEADLESS CHIP CARRIER 
(CASE No.: LCC-20C-F02) 

.040(1.02) 
TYP(3PLSC) 

.250(6.35) 
TYP 

.050(1.27) 
TYP 

R .008(0.20) 
TYP(20PLCS) 

C .015(0.38) 
TYP TYP 

.200(5.08) 
TYP 

Dimension in inches 

© 1986 FUJITSU LIMITED C20004S.1C and (millimeters) 
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PROGRAMMABLE 
SCHOTTKY 2048-BIT 
READ ONLY MEMORY 

MB7115E/H 
MB7116E/H/Y 
MB7115L 
MB7116L 

SCHOTTKY 2048-BIT DEAP PROM (512 WORDS x 4 BITS) 

The Fujitsu MB 7115 and MB 7116 are high speed Schottky TTL electrically 
field programmable read only memories organized as 512 words by 4 bits. 
With uncommitted collector outputs provided on the MB 7115 and three-state 
outputs on the MB 7116, memory expansion is simple. 

The memory is fabricated with all logic "zeros" (positive logic). Logic level 
"ones" can be programmed by the highly reliable DEAP (Diffused Eutectic 
Aluminum Process) according to simple programming procedures. 

The sophisticated passive isolation termed SVG (Shallow V-Groove) with thin 
epitaxial layer and Schottky TTL process permits minimal chip size and fast 
access time. 

The extra test cells and unique testing methods provide enhanced correlation 
between programmed and unprogrammed circuits in order to perform AC, DC 
and programming test prior to shipment. This results in extremely high progra
mmability. 

• Single +5V supply voltage. 
• 512 words x 4 bits organization, fully 

decoded. 
• Proven high programmability and relia

bility. 
• Programming by DEAP (Diffused Eutec

tic Aluminum Process). 
• Simplified and lower power program

ing. 
• Low current PNP inputs. 
• AC characteristics guaranteed over full 

operating voltage and temperature 
range via unique testing techniques. 

• Fast access time 
Y : 20ns typ, 30ns max. 
H : 20ns typ, 35ns max. 
E : 20ns typ, 45ns max. 
L : 40ns typ, 60ns max. 

• TTL compatible inputs and outputs. 
• Open collector outputs (MB7115) 
• 3-state outputs (MB7116) 
• Chip enable lead for simplified memo

ry expansion. 
• Standard 16 pin Ceramic (Cerdip) DIP 

(Suffix: -Z) 
• Standard 16 pin Plastic DIP 

(Suffix: -M) 
• Standard 20 pad Ceramic (Frit Seal) 

LCC 
(Suffix: -TV) 

• JEDEC approved pin out. 

ABSOLUTE MAXIMUM RATINGS (See NOTE) 

Rating Symbol Value Unit 

Power Supply Voltage Vee -0.5 to +7.0 V 

Power Supply Voltage 
veep -0.5 to +7.5 V 

(during programming) 

Input Voltage V ,N -1.5 to +5.5 V 

Input Voltage (during programming) V ,PRG 22.5 V 

Output Voltage (driung programming) VOPRG -0.5 to +22.5 V 

Input Current liN - 20 mA 

Input Current (during programming) IIPRG +270 mA 

Output Cu rrent lOUT +100 mA 

Output Current (during programming) 'OPRG +150 mA 

I Ceramic -65 to +150 DC Storage Temperature I Plastic 
TSTG 

-40 to +125 

Output Voltage VOUT -0.5 to Vee V 

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. 

November 1987 
Edition 2.0 

CERAMIC PACKAGE 
DIP-16C-C02 

PLASTIC PACKAGE 
DIP-16P-M04 

CERAMIC PACKAGE 
LCC-20C-F02 

PIN ASSIGNMENT 

A6 

A5 

A4 

A3 

Ao 

A, 

A2 

Vcc(PVcc) 
As As NC A7 

L':l:l~l:'O'!'~J 

VcclPVcc i 

A7 

As 

CE IPVCEi 

0, 

O2 

0 3 

04 

This device contains circuitry to protect the 
inputs against damage due to high static volt
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi
mum rated voltages to this high impedance 
circuit. 
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Fig. 1 - MB 711517116 BLOCK DIAGRAM 

Ao -
AI ..., 

A, ~ 2048 (64 x 32) BIT ..., 
MEMORY CE LLS 

A3 
~ ..., 

ADDRESS 

A4 
BUFFERS ..., 

As ..., 

III 
A6 

A7 

-
U \J 

As ..., 

~ INPUT MULTIPLEXERS 

I I I I 

,.. CHIP ~ OUTPUTS ..., 
ENABLE 

l l l l 
°4 0, 

CAPACITANCE (f=1MHz. Vcc=+5V. VIN=+2V. TA=25°C) 

Parameter Symbol Min Typ Max Unit 

Input Capacitance C
1 

- - 10 pF 

Output Capacitance Co - - 12 pF 
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GUARANTEED OPERATING CONDITIONS 

Parameter Symbol Min Typ Max Unit 

Supply Voltage Vcc 4.75 5.0 5.25 V 

Input Low Voltage V 1L a - 0.8 V 

Input High Voltage V 1H 2.0 - 5.5 V 

Ambient Temperature TA a - 75 °c 

DC CHARACTERISTICS 
(Full guaranteed operating conditions unless otherwise noted.) 

Parameter Symbol Min Typ Max Unit 

I nput Leakage Current 
IR 40 J1A (V 1H = 5.5V) 

Input Load Current 
IF -250 J.1A (V 1L = 0.45V) 

Output Low Voltage 
VOL 0.45 V 

(lOL = lamA) 

Output Low Voltage 
VOL 0.50 V 

(lOL = 16mA) 

Output Leakage Current 
MB 7115 10LK 40 J1A (Va = 2.4V, chip disabled) 

Output Leakage Current 
MB 7116 10lH 40 J1A (Va = 2.4V, chip disabled) 

Output Leakage Current 
MB 7116 l'OIL -40 J1A (Va = 0.5V, chip disabled) 

Input Clamp Voltage 
VIC -1.2 V 

(lIN = -18mA) 

Power Supply Current E/H/Y 70** 120 

(V IN = OPEN or GND) Icc mA 
L 40** 50 

Output High Voltage 
MB 7116 VOH· 2.4 V 

(1 0 = -2.4mA) 

Output Short Circuit Current 
MB 7116 los· -15 -60 mA 

(Va = GND) 

Note: * Denotes guaranteed characteristics of the output 
high-level (ON) state when the chip is enabled 
(Vcr =O.4 V) and the programmed bit is addressed. 
These characteristics cannot be tested prior to 

programming, but are guaranteed by factor testing. 
* *This value denotes conditions at T A =25

0 
C and 

Vcc =+5.0V 
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Fig. 2 - AC TEST CONDITIONS 
Vee 

INPUT CONDITIONS 

Amplitude .................... OV to 3V 
Rise and Fall Time .............. 5ns from 1 V to 2V 
Frequency .................... 1 MHz 

AC CHARACTERISTICS 
(Full guaranteed operating conditions unless otherwise noted.) 

L E 

I 
I 
I 

MB 7115/MB 7116 

R, R2 CL 

tAA 300.11 600n 30pF 

tDIS 300n 600n 30pF 

tEN 300n 600n 30pF 

H MB7116Y 
Parameter Symbol Unit 

Typ Max Typ Max Typ Max Typ Max 

Access Time (via address input) tAA 40* 60** 20 45 20 35 20 30 

Output Disable Time tDIS 20 50 15 30 15 30 10 25 

Output Enable Time tEN 30 50 15 30 15 30 15 25 

(*7115L: 45ns **7115L: 70ns) 

OPERATION TIMING DIAGRAM 

~--------VIH 

ADDRESS INPUT 

'----------VIL 

VIH 

CHIP ENABLE INPUT 

'----f---------+----------V 1L 

~
tAA f,tAA r------, V OH 

OUTPUT '1.5V \ 1.5V 

__________ J \...---------VOL 

CHIP ENABLE INPUT 

tDIS 

OUTPUT 

Note: Output disable time is the time taken for the out
put to reach a high impedance state when the 
chip enable is taken disable. Output enable time is 
the time taken for the output to become active 
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'----------VI L 

'----------------VOL 

when the chip enable is taken enable. The high im
pedance state is defined as a point on the output 
waveform equal to a iJ.V of 0.5V from the active 
output level. 

ns 

ns 

ns 



MB7115E/H 
MB7116E/H/Y 
MB7115L 
MB7116L 

INPUT/OUTPUT CIRCUIT INFORMATION 
INPUT 

In the input circuit, Schottky TTL 
circuit technology is used to achieve 
high-speed operation. A PNP transistor 
in the first stage of input circuit 
remarkably improves input high/low 
current characteristics. Also, the input 
circuit includ€s a protection diode for 
reliable operation. 

OPEN-COLLECTOR OUTPUT 

The open-collector output is often 
utilized in high speed applications 

where power dissipation must be mini
mized. When the device is switched, 
there is no current sourced from the 
supply rail. Consequently, the current 

spike normally associated with TTL 
totem-pole outputs is eliminated. In 
high frequency applications, this mini
mizes noise problems (false triggering) 
as well as power drain. For example, 
the transient current (low impedance 
high-level to low impedance low-level) 
is typically 30mA for the MB 7116 
(3-state) compared to OmA for the 
MB 7115 (open-collector). 

THREE-STATE OUTPUT 

A "three-state" output is a logic ele
ment which has three distinct output 
states of ZERO, ONE and OFF 
(wherein OF F represents a high im
pedance condition which can neither 
sink nor source current at a definable 
logic level). Effectively, then, the 

device has all the desirable features of 
a totem-pole TTL output (e.g., greater 

noise immunity, good rise time, line 
driving capacity), plus the ability to 

connect to bus-organized systems. 

In the case where two devices are on at 

the same time, the possibility exists 

Fig. 3 - MB 7115/7116 INPUT 

Input 

Fig. 4 - MB 7115 OUTPUT 

Output 
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that they may be in opposite low 
impedance states simultaneously; thus, 
the short circuit current from one 
enabled device may flow through the 
other enabled device. While physical 
damage under these conditions is un
likely, system noise problems could 

result. Therefore, the system designer 
should consider these factors to ensure 
that this condition does not exist. 

Also in the output ci rcuit, Schottky 
TTL circuit technology is used to 
achieve high-speed operation. Also, a 
PNP transistor provided in the output 
circuit is effective to decrease a load 
for the Chip Enable circuit. 

Fig. 5 - MB 7116 OUTPUT 
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Fig. 8 - IOH OUTPUT HIGH CURRENT 
vs VOH OUTPUT HIGH VOLTAGE 
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PROGRAMMING INFORMATION 

FUJITSU PROM TECHNOLOGY 

The Fujitsu MB 7100 series is the 
junction-shorting Schottky PROM. A 
memory cell consists of a program
mable element of a PN diode and a 
vertically connected PNP transistor. 
The current blocking state of the 
reverse diode is changed to the current 
conducting state of the shorted
junction diode by programming. The 
programming element of the PN diode 
uses the N+ and p+ diffusion layer, 
the PNP transistor uses a p+ diffusion 
layer, an N+ epitaxial layer, and a P

substrate (Fig. 23). 

Each word line island is divided by 
passive isolations named lOP (Isolation 
by Oxide and Poly-silicon), and each 
memory cell in the same island is di
vided by the passive isolation named 
SVG (Shallow V-Groove). The vertical 
structure of the junction-shorting 
memory cell makes a high packing 
density possible. 

In programming, reverse current pulses 
are applied to the cathod of the PN 
diode. This increases the temperature 
at the junction. When the temperature 
reaches the point where the silicon and 
aluminum form a eutectic, the eutectic 
diffuses from the surface of the metal
silicon contact region to the anode of 
the PN diode, and results in junction 
_shorting. This program technique was 
therefore named "Diffused Eutectic 
Aluminum Process" (DEAP). 

Once the_ junction is shorted, the 
power dissipation at the junction de
creases to less than one fifth, and the 
temperature decreases. This drop in 
temperature stops further diffusion of 
the eutectic, and protects the PNP 
transistor from destruction. 

Fig. 23- PROGRAMMED CELL (CROSS SECTION) 

______ I Cover Glass 

Epitaxial Layer (N) 

Buried Layer (N+) 

Substrate (p-) 

~ Programmed by DEAP (Diffused Eutectic 
Aluminum Process) 

Fig. 24-INTERNAL PROGRAMMING CIRCUIT 

Programmable 
Element OUTPUT 
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PROGRAMMING INFORMATION (continued) 

SPECIAL FACTORY TESTING 

Extra rows and extra columns of test 
cells, plus additional circuitry built 

into the PROM chip, allow improved 
factory testing of DC, AC and pro
gramming characteristics. These test 
cells and test circuitry provide en
hanced correlation between program
med and unprogrammed circuits in 
order to guarantee high program
mability and reliability. 

PROGRAMMING (in electrical view) 

The device is manufactured with out
puts low (positive logic "zero") in all 
storage cells. An output at the selected 
cell is changed to high (logic "one") 
by programming. 

"As shown in Fig. 24, transistors, Q, 

and Q2' are turned on to select the 
desired bit for programming by using 
ten address inputs. By applying the 

PV CE pulse voltage, the chip is dis-

DC SPECIFICATIONS (TA = 25°C) 

Parameter 

Input Low Voltage 

Input High Voltage 

Power Supply Voltage 

Programming Pulse Current 

PVCE Pulse Voltage 

Programming Pulse Clamp Voltage 

PVCE Pulse Clamp Current 

Reference Voltage for a Prog. "1" 

4-96 

abled and transistor Q 3 is held off. 
Then, a train of programming pulses 

applied to the desired output flows 

through transistor Q 2 and memory cell 
into transistor Q,. This programming 
current changes the programmable 

element to the conducting state. 

The pulse train is stopped and two 
additional programming pulses are 
then applied to assure that the element 
is programmed properly, as soon as the 
output voltage indicates that the 
selected cell is in the logic "one" state. 
One output must be programmed at a 
time since the internal decoding circuit 
is capable of sinking only one unit of 
programming current at a time. 

VERIFICATION 

After the device has been program

med, the correct program pattern can 
be verified by taking chip enable input 
low. To guarantee full supply voltage 

Symbol Min 

V1L 0 

V1H 2.0 

P: 6.7 
PVcc 

R: 4.75 

IpRG 110 

PVCE 20 

VpRG 20 

PICE 230 

VREF 1.0 

and full temperature range operation, 
a programmed device should source 

2.4mA at VOH = 2.4V and Vcc 
7.0V at 25° C ambient temperature. 

LIABILITY 

Fujitsu utilizes an extensive testing 
procedure to ensure device perform
ance prior to shipment. However, 
100% programmability is not guaran
teed, and it is imperative that this 
specification be rigorously adhered to 
in order to achieve a satisfactory pro
gramming yield. Fujitsu will not ac
cept responsibility for any device 
found defective if it was not program
med according to this specification. 
Devices returned to Fujitsu as defec
tive must be accompanied by a com
plete truth table with clearly indicated 
locations of supposedly defective 

memory cells. 

Typ Max Unit 

- 0.8 V 

- 5.25 V 

7.0 7.3 
V 

5.0 5.25 

120 130 mA 

20 22 V 

20 22 V 

- 260 mA 

1.5 2.4 V 



AC SPECI FICA TIONS (T A = 25° C) 

Parameter 

Programming Pulse Cycle Time 

Programming Pulse Width 

Programming Pulse Rise Time 

PVCE Pulse Rise Time 

PVcc Pulse Rise Time 

Programming Pulse Fall Time 

PVCE Pulse Fall Time 

PVcc Pulse Fall Time 

Address Input Set-up Time 

PVCE Set-up Time 

Address Input Hold Time 

PV CE Hold Time 

PVCE Pulse Trailing Edge to Read Strobe Time 

Programming Pulse Number 

Programming Time/Bit 

Additional Programming Pulse Number 

Notes: (1) Stipulated 200n load and 15V. 

(2) From lV to 19V (200n load). 

(3) From 5.2V to 6.SV (30n load). 

(4) From 19V to lV (200n load). 

::~~~:~~~/Y 1111111111111111111111111111111111111111111111111111 
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Symbol Min Typ Max 

tCYC 40 50 60 

t pw(1) 10 11 12 

t
r

(2) - - 2 

t
r

(2) - - 2 

t
r

(3) - - 2 

tf(4) - - 2 

tf(4) - - 2 

tf(5) - - 2 

tSA 2 - -

tsp(6) 4 - -

tHA 2 - -

tHP(7) 2 - -

tpR 
(8) 

10 - -

- - - 100 

- 120 150 6120 

- 2 2 2 

(5) From 6.SV to 5.2V (30n load). 

(6) From PVCE pulse 19V to programming pulse lV. 

(7) From programming pulse lV to PVCE pulse 19V. 

(S) From PV CE pulse 1 V to read strobe. 

Unit 

ps 

ps 

ps 

ps 

ps 

ps 

ps 

ps 

ps 

ps 

ps 

ps 

ps 

Times 

ps/bit 

Times 
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PROGRAMMING INFORMATION (continued) 

4-98 

PV cc 

ADDRESS 

PVCE 

PROGRAMMING 
PULSE 

READ STROBE 

PV CC 

PV CE 

TYPICAL WAVEFORMS 

~\rfL-~ 

~~~JJlJ ,J1JlJUUl1 

ONE DETAI LED PROGRAMMING CYCLE 

~.! 5.2V 
tr 

II 
lV -t r 

-

~1·8V 
tf_.~c::..:5 . .::...:2V~ __ _ 

I 
19V 

1\ 
tf-l-l--l_V ___ _ 

19V 19V I 

PROGRAMMING 
PULSE 

15Vi--"W-~ 15V 

READ STROBE ________ --_tP_R_-~ 



PROGRAMMING PROCEDURE 

1. Apply power; Vcc=PVcc , GND= 
OV. 

2. Select the desired bit. 
3. Read the output to confirm the 

voltage Va =Iow. (In the case of 
Va =high, select the next desired 
bit.) 

4. Apply a 20V pulse voltage to the 
PV CE input. 

5. Apply a programming pulse with 
amplitude of 125 mA and duration 
of tpw (11J,!s) after a delay of tsp 
(4J,!s). 

6. Read the output Va afte r a de lay 
of tpR (10J,!s). 
a) In the case of Va =Iow, repeat 

steps "4", "5" and "6" with 
cycle time of tCYC (50J,!s). 

b) In the case of Va =high, apply 
2 additional programming pulses 
to provide a highly reliable 
memory cell. 

7. Select the next desired bit after a 
delay of tHA (2J,!s). 

Note 1) Programmi ng must be done 
bit by bit. 

2) Ambient temperature during 
programming m~st b; room 
temperature. (25 C±2 C) 

::~~~::~=/Y 1111111111111111111111111111111111111111111111111 
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Fig. 25 - PROGRAMMING FLOW CHART 
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PACKAGE DIMENSIONS 
(Suffix: ·Z) 

16-LEAD CERAMIC (CERDIP) DUAL IN·LlNE PACKAGE 
(CASE No. : DIP·16C-C02) 

R.02S(O.64) 
REF 

.100±.010 .032±.012 

(2.S4±O.2S) f----+-------,--------,-.,...----,-------+-I---j (0.81 ±0.30) 

(1.S2.:g:~5) 
©FUJITSU LIMITED 1986 D16012S.3C 

4-100 

.018~:gg~ 
(O.46~g:6~) 

.200(S.08)MAX 

.134±.014 
(3.40±O.36) 

Dimensions in 
inches (millimeters) 



PACKAGE DIMENSIONS 
(Suffix: -M) 

INDEX-1 

INDEX-2 

16-LEAD PLASTIC DUAL IN-LINE PACKAGE 
(CASE No. : DIP-16P-M04) 

I 
.244±.01C 

(6.20±O.25) 

!<!i==r=r:::::;=;=;::::;::::;:=;:::::;:=:;::::::::;::::::::;:::;=:;!:J~ 
I t.r-J V L.

770
+.008 (19.55+0 .2 ) V LJ I ~ -.012 -0.3 ---I 

.039~ci'12 

(O.99~g·3 ) 

© FUJITSU LIMITED 1986 D16033S-2C 

=:~~~:~~~/Y 1111111111111111111111111111111111111111111111111 

FUJITSU 

=:~~~:t 1111111111111111111111111111111111111111111111111 

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

20-PAD CERAMIC (FRIT SEAL) LEADLESS CHIP'CARRIER 
(CASE NO.: LCC-20C-F02) 

4-102 

C .040(1.02) 
TVP(3PLCS) 

.040( 1.02)TYP 

.060(1.52)TYP 

.100(2.54)MAX 

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

© FUJITSU LIMITED 1987 C20004S-2C 

.250(6.35) 
TYP 

TYP 

.050(1.27) 
TYP 

R .008(0.20) 
TYP(20PLCS) 

.025±.005 1 (0.64±0.13) 

C .015(0.38) 
TYP 

Dimensions in 
inches (millimeters) 
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PROGRAMMABLE 
SCHOTTKY 2048 
READ ONLY MEMORY 

MB 7117E/H 
MB 7118E/H 
MB 7117L 
MB 7118L 

SCHOTTKY 2048 BIT DEAP PROM (256 WORDS X 8 BITS) 
The Fujitsu MB 7117 and MB 7118 are high speed schottky TTL electrically 
field programmable read only memories organized as 256 words by 8-bits. 
With uncommitted collector outputs provided on the MB 7117 and three-state 
outputs on the MB 7118 memory expansion is simple. 

The memory is fabricated with all logic "zeros" (positive logic). Logic level 
"ones" can be programmed by the highly reliable Deap (Diffused Eutectic 
Aluminum Process) according to simple programming procedures. 

The sophisticated passive isolation termed lOP (Isolation by Oxide and Poly
silicon) with thin epitaxial layer and schottky TTL process permits minimal 
chip size and fast access time. 

The extra test cells and unique testing methods provide enhanced correlation 
between programmed and unprogrammed circuits in order to perform AC, DC 
and programming test prior to shipment. This results in extremely high pro
grammabil ity. 

• Single +5V supply voltage. 
• 256 words x 8 bits organization, 

fully decoded. 
• Proven high programmability and 

reliability. 
• Programming by Oeap (diffused 

eutectic aluminum process). 
• Simplified and lower power pro

gramming. 
• Low current PNP inputs. 
• AC characteristics guaranteed over 

full operating voltage and temper
ature range via unique testing 

• Fast access time 
H: 25ns tvP, 35ns max 
E: 25ns typ, 45ns max 
L: 35ns typ, 60ns max 

• TTL compatible inputs and out-
puts. 

• Open collector outputs (M B 7117) 
• 3-state outputs (M B 7118) 
• Two chip enable leads for simpli

fied memory expansion_ 
• Standard 20 pin Ceramic (Cerdip) 

DIP (Suffix: -Z) 
• Standard 20 pin Plastic DIP 

(Suffix: -M) 
• Standard 20 pin Plastic FPT 

(Suffix: -PF) 
• Standard 20 pad Ceramic LCC 

(Suffix: -TV) 
• JEDEC approved pin out 

ABSOLUTE MAXIMUM RATINGS (See NOTE) 

Rating Symbol Value Unit 

Power Supply Voltage Vee -0.5 to +7.0 V 

Power Supply Voltage 
Veep -0.5 to +7.5 V 

(during programming) 

Input Voltage V IN -1.5 to +5.5 V 

Input Voltage (during programming) VPRG 22.5 V 

Output Voltage (during programming) VPRG -0.5 to +22.5 V 

Input Current liN - 20 mA 

Input Current (during programming) IpRG +270 mA 

Output Current lOUT +100 mA 

Output Current (during programming) IpRG +150 mA 

I Ceramic -65 to +150 °c Storage Temperature I Plastic 
Tstg 

-40 to +125 

Output Voltage VOUT -0.5 to Vee V 

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. 

Ao 

A, 

A2 

A3 

A4 

0, 

°2 

0 3 

°4 

GND 

CERAMIC PACKAGE 
DIP-20C-C01 

PLASTIC PACKAGE 
DIP-20P-M02 

PLASTIC PACKAGE 
FPT-20P-M02 

June 1987 
Edition 2.0 

LCC-20C-F02: See page 16 

PIN ASSIGNMENT 

Vee(PVecl 

A7 

A. 

As 

CE2 

CE, (PV eE ) 

0. 

°7 

0. 

Os 

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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AD 

A1 

A2 

A3 

A4 

A5 

A6 

A7 

CE 1(PVCE) D-------i 

CE2 D-------i 

Parameter 

Input Capacitance 

Output Capacitance 

Fig. 1 - MB 7117 / 7118 BLOCK DIAGRAM 

ADDRESS 
BUFFERS 

CHIP 
ENABLE 

Symbol 

C 1 

Co 

2048 (64 x 32) BIT 
MEMORY CELLS 

8 x INPUT MULTIPLEXERS 

Min Typ 

- -

- -

Max Unit 

10 pF 

12 pF 
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GUARANTEED OPERATING CONDITIONS 

Parameter Symbol 

Supply Voltage Vcc 

Input Low Voltage VIL 

Input High Voltage VIH 

Ambient Temperature TA 

DC CHARACTERISTICS 
(Full guaranteed operating conditions unless otherwise noted.) 

Parameter Symbol 

I nput Leakage Current 
IR1 (V IH = 4.5V) 

Input Leakage Current 
IR2 (V IH = 5.5V) 

Input Load Current 
IF (V IL = 0.45V) 

Output Low Voltage 
VOL (l oL = 10 mAl 

Output Low Voltage 
VOL (lOL = 16mA) 

Output Leakage Current 
MB 7117 10LK (Vo = 2.4V, Chip disabled) 

Output Leakage Current 
MB 7118 10lH (Vo = 2.4V, chip disabled) 

Output Leakage Current 
MB 7118 lOlL (Vo = OA5V, chip disabled) 

Input Clamp Voltage 
VIC (lIN = -18mA) 

Power Supply Current E/H 
(V IN = OPEN or GND) L 

Icc 

Output High Voltage 
MB 7118 VOH (10 = -2AmA) 

Output Short Circuit Current 
MB7118 los * (Vo = GND) 

*Note: Denotes guaranteed characteristics of the output 
high-level (ON) state when the chip is enabled 
(VlcE=OAV) and the programmed bit is addressed. 

* 

Min Typ Max 

4.75 5.0 5.25 

0 - 0.8 

2.0 - 5.5 

0 - 75 

Min Typ Max 

40 

1.0 

-250 

0.45 

0.50 

40 

40 

-40 

-1.2 

80 140 

60 75 

2.4 

-15 -60 

These characteristics cannot be tested pior to 
programming, but are guaranteed by factor testing. 

Unit 

V 

V 

V 

°c 

Unit 

pA 

mA 

pA 

V 

V 

pA 

pA 

pA 

V 

mA 

V 

mA 
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Fig~ 2 - AC TEST CONDITIONS 

Vee 

INPUT CONDITIONS 

Amplitude .................... OV to 3V 
Rise and Fall Time .............. 5ns from 1 V to 2V 
Frequency .................... 1 MHz 

AC CHARACTERISTICS 
(Full guaranteed operating conditions unless otherwise noted.) 

L 

I 
r 
1 

MB 7117/ MB 7118 

R, R2 CL 

tAA 300n 600n 30pF 

tOIS 300n 600n 30pF 

tEN 300n 600n 30pF 

E H 
Parameter Symbol Unit 

Typ Max Typ Max Typ Max 

Access Time (via address input) tAA 35 60 25 45 25 35 

Output Disable Time to IS 20 40 15 30 15 30 

Output Enable Time tEN 20 40 15 30 15 30 

OPERATION TIMING DIAGRAM 

,----------V,H 
ADDRESS INPUT 1.5V 

'----------V,L 
CE ---..... V,H 

CHIP ENABLE INPUT 

'---+-------+----------V,L 
\ ii=tAA ,.irtAA 

OUTPUT __________ ~*2~-----)~~ ________ ::~ 
CHIP ENABLE INPUT 

tOIS 

OUTPUT 

Note: Output disable time is the time taken for the out
put to reach a high resistance state when some of 
chip enables is taken disable. Output enable time is 
the time taken for the output to become active 

4-106 

'-----------V, L 

'----------VOL 

when all of chip enables are taken enable. The high 
resistance state is defined as a point on the output 
waveform equal to a.:l V of O.5V from the active 
output level. 

ns 

ns 

ns 
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INPUT/OUTPUT CIRCUIT INFORMATION 
INPUT 

In the input circuit, Schottky TTL 
circuit technology is used to achieve 
high-speed operation. A PNP transistor 
in the first stage of input circuit 
remarkably improves input high/low 
current characteristics. Also, the input 
circuit includes a protection diode for 
reliable operation. 

OPEN-COLLECTOR OUTPUT 

The open-collector output is often 
utilized in high speed applications 
where power dissipation must be mini
mized. When the device is switched, 
there is no current sourced from the 
supply rail. Consequently, the current 
spike normally associated with TTL 
totem-pole outputs is eliminated. In 
high frequency applications, this mini
mizes noise problems (false triggering) 
as well as power drain. For example, 
the transient current (low impedance 
high-level to low impedance low-level) 
is typically 30mA for the MB 7118 
(3-state) compared to OmA for the 
MB 7117 (open-collector) 

THREE-STATE OUTPUT 

A "three-state" output is a logic ele
ment which has three distinct output 
states of ZERO, ONE and OFF 
(wherein OFF represents a high im
pedance condition which can neither 
sink nor source current at a definable 
logic level). Effectively, then, the 
device has all the desirable features of 
a totem-pole TTL output (e.g., greater 
noise immunity, good rise time, line 
driving capacity), plus the ability to 

. connect to bus-organized systems. 

In the case where two devices are on at 
the same time, the possibility exists 

Fig. 3 - MB 7117/7118 INPUT 

Input u-~~-+---tc 1---*----1 

Fig. 4 - MB 7117 OUTPUT 

Output 
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that they may be in opposite low 
impedance states simultaneously; thus, 
the short circuit current from one 
enabled device may flow through the 
other enabled device. While physical 
damage under these conditions is un
likely, system noise problems could 

result. Therefore, the system designer 
should consider these factors to ensure 
that this condition does not exist. 

Also in the output circuit, Schottky 
TTL circuit technology is used to 
achieve high-speed operation. Also, a 
PNP transistor provided in the output 
circuit is effective to decrease a load 
for the Chip Enable circuit. 

Fig. 5 - MB 7118 OUTPUT 

Output 

TYPICAL CHARACTERISTICS CURVES 
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Fig. 8 - IOL OUTPUT LOW CURRENT 
vs VOL OUTPUT LOW VOLTAGE 
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Fig. 10 - tAA ACCESS TIME 
vs AMBIENT TEMPERATURE 
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PROGRAMMING INFORMATION 

FUJITSU PROM TECHNOLOGY 

The Fujitsu MB 7100 series is the 
junction-shorting Schottky PROM. A 
memory cell consists of a program
mable element of a PN diode and a 
vertically connected PNP transistor. 
The current blocking state of the 
reverse diode is changed to the current 
conducting state of the shorted
junction diode by programming. The 
programming element of the PN diode 
uses the N+ and p+ diffusion layer, 
the PNP transistor uses a p+ diffusion 
layer, an N+ epitaxial layer, and a P
substrate (Fig. 24). 

Each word line island is divided by 
passive isolations named lOP (Isolation 
by Oxide and Poly-silicon), and each 
memory cell in the same island is di
vided by the passive isolation named 
SVG (Shallow V-Groove). The vertical 
structure of the junction-shorting 
memory cell makes a high packing 
density possible. 

I n programming, reverse current pulses 
are applied to the cathode of the PN 
diode. This increases the temperature 
at the junction. When the temperature 
reaches the point where the silicon and 
aluminum form a eutectic, the eutectic 
diffuses from the surface of the metal
silicon contact region to the anode of 
the PN diode, and results in junction 
shorting. This program technique was 
therefore named "Diffused Eutectic 
Aluminum Process" (DEAP). 

Once the junction is shorted, the 
power dissipation at the junction de
creases to less than one fifth, and the 
temperature decreases. This drop in 
temperature stops further diffusion of 
the eutectic, and protects the PNP 
tra nsistor from destruction. 

SPECIAL FACTORY TESTING 

Extra rows and extra columns of test 
cells, plus additional circuitry built 
into the PROM chip, allow improved 
factory testing of DC, AC and pro
gramming characteristics. These test 

Fig. 24- PROGRAMMED CELL (CROSS SECTION) 

/~------------~~-------
Cover Glass __ -J 

Epitaxial Layer (N) 

Buried Layer (N + ) 

Substrate (P - ) 

~ Programmed by DEAP (Diffused Eutectic Aluminum Process) 

Fig. 25 - INTERNAL PROGRAMMING CIRCUIT 

Programmable 
Element 

OUTPUT 
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PROGRAMMING INFORMATION (continued) 

;, 

, 
.! 

:. 

, 

, 

ffi; 

cells and test circuitry provide en
hanced correlation between program
med and unprogrammed circuits in 
order to guarantee high program
mability and reliability. 

PROGRAMMING (in electrical view) 

The device is manufactured with out
puts low (positive logic "zero") in all 
storage cells. An output at the selected 
cell is changed to high (logic "one") 
by programming. 

"As shown in Fig. 25. transistors, 0 1 
and O2 , are turned on to select the 
desired bit for programming by using 
eight address inputs. By applying the 
PV CE pulse voltage, the chip is 
disabled and transistor 0 3 is held off. 
Then, a train of programming pulses 
applied to the desired output flows 
through transistor O2 and memory cell 

DC SPECIFICATIONS (T A= 2SoC) 

Parameter 

Input Low Voltage 

Input High Voltage 

Power Supply Voltage 

Programming Pulse Current 

PVCE Pulse Voltage 

Programming Pulse Clamp Voltage 

PVCE Pulse Clamp Current 

Reference Voltage for a Prog. "1" 

~{,),,:. 
4-112 

into transistor 0 1 , This programming 
current changes the programmable ele
ment to the conducting state. 

The pulse train is stopped and two 
additional programming pulses are 
then applied to assure that the element 
is programmed properly, as soon as the 
output voltage indicates that the 
selected cell is in the logic "one" state. 
One output must be programmed at 
a time since the internal decoding 
circuit is capable of sinking only one 
unit of programming current at a time. 

VERIFICATION 

After the device has been program
med, the correct program pattern can 
be verified by taking chip enable input 
low. To guarantee full supply voltage 
and full temperature range operation, 
a programmed device should source 

Symbol 

VIL 

V1H 

I P: 

PVcc r R: 

IpRG 

PVCE 

VPRG 

PICE 

VREF 

Min 

0 

2.0 

6.7 

2.4mA at VOH=2.4V and Vcc=7.0V 
at 25°C ambient temperature. 

LIABILITY 

Fujitsu utilizes an extensive testing 
procedure to ensure device perform
ance prior to shipment. However, 
100% programmabil ity is not guaran
teed, and it is imperative that this 
specification be rigorously adhered to 
in order to achieve a satisfactory pro
gramming yield. Fujitsu will not ac
cept responsibility for any device 
found defective if it was not program
med according to this specification. 
Devices returned to Fujitsu as defec

tive must be accompanied by a com
plete truth table with clearly indicated 
loactions of supposedly defective 
memory cells. 

Typ Max Unit 

- 0.8 V 

- 5.25 V 

7.0 7.3 
V 

4.75 5.0 5.25 

120 - 130 mA 

20 20 22 V 

20 20 22 V 

230 - 260 mA 

1.0 1.5 2.4 V 
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AC SPECIFICATIONS (T A= 25°C) 

Parameter Symbol Min Typ Max Unit 

Programming Pulse Cycle Time tCYC 40 50 60 J1S 

Programming Pulse Width t pw(1) 10 11 12 J1S 

Programming Pulse Rise Time t
r

(2) - - 2 J1S 

PVCE Pulse Rise Time t
r

(2) - - 2 J1S 

PV cc Pulse Rise Time t
r

(3) - - 2 J1S 

Programming Pulse Fall Time tf(4) - - 2 J1S 

PVCE Pulse Fall Time tf(4) - - 2 J1S 

PVcc Pulse Fall Time tf(5) - - 2 J1S 

Address Input Set-up Time tSA 2 - - J1S 

Chip Enable Input Set-up Time tsc 2 - - J1S 

PVCE Set-up Time tsp(6) 4 - - J1S 

Address Input Hold Time tHA 2 - - J1S 

Chip Enable Input Hold Time tHC 2 - - J1S 

PV CE Hold Time tHP(7) 2 - - J1S 

PVCE Pulse Trailing Edge to Read Strobe Time tpR 
(8) 

10 - - J1S 

Programming Pulse Number n - - 100 Times 

Programming Time/Bit - 120 150 6120 J1s/bit 

Additional Programming Pulse Number - 2 2 2 Times 

Notes: (1) Stipulated 200D. load and 15V. (5) From 6.8V to 5.2V (30D. load). 

(2) From 1V to 19V (200D. load). (6) From PVCE pulse 19V to programming pulse 1V. 

(3) From 5.2V to 6.SV (30D. load). (7) From programming pulse 1V to PVCE pulse 19V. 

(4) From 19V to 1V (200D. load). (S) From PV CE pulse 1 V to read strobe. 
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PROGRAMMING INFORMATION (continued) 
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PV cc 

ADDRESS 

CE2 

PROGRAMMING 
PULSE 

READ STROBE 

PV CC 

PVCE 

TYPICAL WAVEFORMS 

ONE DETAILED PROGRAMMING CYCLE 

I 

~8V 6.8V f--i tHV~ .~ tsv 
5.0V 5.2V t-tr 

5.2V 
tf-H 

I I 
19V 19V 

II 1\ 
lV t, If-I- 1V 

-

19V 19V 

PROGRAMMING 1. 5V1/f-- IPW-II-~15V 
PULSE 

Isp41r Iff--.!..- IHP 
---+---' 

READ STROBE ________ L_IP_RdL 



PROGRAMMING PROCEDURE 

1. Apply power; Vcc = PVcc , GND = 
OV. 

2. Select the desired bit. 
3. Read the output to confirm the 

voltage Vo = low. (In the case of 
Vo = high, select the next desired 
bit.) 

4. Apply a 20V pulse voltage to the 
PVCE input. 

5. Apply a programming pulse with 
amplitude of 125 mA and duration 
of tpw (11 ~s) after a delay of tsP 
(4~s). 

6. Read the output Vo after a delay 
OftpR (10~s). 
a) In the case of Vo = low, repeat 

steps "4", "5" and "6" with 
cycle time of tCYC (50~s). 

b) In the case of Vo == high, apply 
2 additional programming pulses 
to provide a highly reliable 
memory cell. 

7. Select the next desired bit after a 
delay OftHA (2~s). 

Note 1) Programming must be done 
bit by bit. 

2) Ambient temperature during 
programming must be room 
temperature. (25°C±2°C) 

:: ~~~~~~: 1111111111111111111111111111111111111111111111111111 
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Fig. 26 - PROGRAMMING FLOW CHART 
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PACKAGE DIMENSIONS 
CERAMIC DIP (: -Z) 

.100±.010 

(2.54±0.25) 

20-LEAD CERAMIC (CERDIP) DUAL-IN-LiNE PACKAGE 
(CASE No.: DIP-20C·C01) 

~--~----~.90~0~(2~2~.86~)~RE~F~----~+-~ 
.018~:gg~ 

(0.46~g:~~) 

©FUJITSU LIMITED 1987 D20001S-3C 

PLASTIC DIP (: -P) 

4-116 

. 100 (2.54) I 
TYP 

20-LEAD PLASTIC DUAL-IN-LiNE PACKAGE 
(CASE No.: DIP-20P-M02) 

.172(4.36) MAX . 

.034~0012 

(o.86~g·30) 

© FUJITSU LIMITED 1987 D20003S-2C 

Dimensions in 
inches (millimeters) 

.300±.010 
(7.62±0.25) 

Dimensions in 
inches (millimeters). 



PACKAGE DIMENSIONS 
PLASTIC FPT (: -PF) 

20-LEAD PLASTIC FLAT PACKAGE 
(CASE No.: FPT-20P-M02) 

fuctunnno.nnn~ : !';:l~OI 
.050(1.27) I L -J I .. 01S±.004 .051±.00S 

TYP (0.45±0.10) (1.3±0.2) 

©FUJITSU LIMITED 1987 F20006S-2C 

.006~:gg~ 

(O.15~g:g~) 

View "A" 

:= ~~ ~~~~~ 1111111111111111111111111111111111111111111111111111 

MB 7117L FUJITSU 
MB 7118L 1111111111111111111111I11111111111111111111111111111 

.002(0.05) 
MIN 

(STAND OFF) 

Dimensions in 
inches (millimeters) 
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MB 7117E/H 
MB 7118E/H 
MB 7117L 
MB 7118L 

PACKAGE DIMENSIONS 
CERAMIC LCC (: -TV) 

4-118 

LCC-20C-F02 

20.PAD CERAMIC (FRIT SEAL) LEADLESS CHIP CARRIER 
(CASE NO.: LCC·20C·F02) 

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

© FUJITSU LIMITED 1987 C20004S·2C 

PAD CONFIGURATION 
A2 Al ~~cr~~c) 

A3 ~t~l~l~Y.?~I\,~ A6 

A4 51 117 AS 
-~ 1---

°1 ~J TOP VIEW l~6 CE2 

02 ~~ ~~5 cr, 
0 3 ~J Ll.:' 08 

~9Tl-oTl1Ti2Ti31 

04G~D05 0 6 07 

DimenSions in 
mches{mlltimeters) 
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PROGRAMMABLE 
SCHOTTKY 4096-BIT 
READ ONLY MEMORY 

MB7121E/H 
MB7122E/H/Y 
MB7121L 
MB7122L 

SCHOTTKEY 4096-RT DEAP PROM (1024 WORDS X 4 BITS) 

The Fujitsu MB7121 and MB7122 are high speed Schottky TTL electrically 
field programmable read only memories organized as 1024 words by 4 bits. 
With uncommitted collector outputs provided on the MB7121 and three-state 
outputs on the MB7122, memory expansion is simple. 

The memory is fabricated with all logic "zeros" (positive logic). Logic level 
"ones" can be programmed by the highly reliable DEAP(Diffused Eutectic 
Aluminum Process) according to simple programming procedures. 

The sophisticated passive isolation termed lOP (Isolation by Oxide and Poly
silicon) with thin epitaxial layer and Schottky TTL process permits minimal 
chip size and fast access time. 

The extra test cells and unique testing methods provide enhanced correlation 
between programmed and unprogrammed circuits in order to perform AC, DC 
and programming test prior to shipment. This results in extemely high pro
grammability. 

• Single +5V supply voltage. 
• 1024 words x 4 bits organization, fully 

decoded. 
• Proven high programmability and relia

bility. 
• Programming by DEAP (Diffused 

Eutectic Aluminum Process). 
• Simplified and lower power program

ming. 

• Low current PNP inputs. 
• AC characteristics guaranteed over full 

operating voltage and temperature 
range via unique testing techniques. 

• Fast access ti me 
Y : 25ns typ, 30ns max. 
H : 25ns typ, 35ns max. 

E : 25ns typ, 45ns max. 
L : 40ns typ, 60ns max. 

• TTL compatible inputs and outputs. 
• Open collector outputs (MB7121) 
• 3 state outputs (MB7122) 
• Two chip enable leads for simplified 

memory expansion. 
• Standard 18 - pin Ceramic (Cerdip) 

DIP 
(Suffix: -Z) 

• Standard 18 - pin Plastic DIP 
(Suffix: -M) 

• Standard 20 - pad Ceramic (Frit Seal) 
LCC 
(Suffix: -TV) 

• JEDEC approved pin output. 

ABSOLUTE MAXIMUM RATINGS (See NOTE) 

Rating Symbol Value Unit 

Power Supply Voltage Vee -0.5 to +7.0 V 

Power Supply Voltage 
Veep -0.5. to +7.5 V (during programming) 

Input Voltage V IN -1.5 to +5.5 V 

Input Voltage (during programming) V IPRG 22.5 V 

Output Voltage (during programming) V OPRG -0.5 to +22.5 V 

Input Current liN -20 mA 

Input Current (during programming) IIPRG +270 mA 

Output Current lOUT +100 mA 

, Output Current (during programming) IOPRG +150 mA 

I Ceramic -65 to +150 
°c Storage Temperature 

I Plastic 
TSTG -40 to + 125 

Output Voltage V OUT -0.5 to Vee V 

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

A6 

As 

A4 

A3 

Ao 

AI 

A2 

eE 2 

GND 

December 1987 
Edition 3.0 

CERAMIC PACKAGE 
DIP-18C-C01 

PLASTIC PACKAGE 
DIP-18P-M02 

CERAMIC PACKAGE 
LCC-20C-F02 

PIN ASSIGNMENT 

Vee (PVcc ) 

A7 

As 

A9 

0 1 

O2 

03 

04 

CE I (PVCE ) 

LCC PAD CONFIGURATION: See page 16 

This device contains circuitry to protect the 
inputs against damage due to high static volt
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi
mum rated voltages to this high impedance 
circuit. 
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Fig. 1 - MB 7122 BLOCK DIAGRAM 

Ao " ..., 

AI 0---

A, " ~ ..., 
4096 (64 x 64) BIT 

A3 " r---v MEMORY CELLS ..., 

A. 0-- ADDRESS 
BUFFERS 

As " ..., 

A6 " ..., 

II A7 

As 

" 

U 
A9 

,.... ..., 

~ MUL TIPLEXERS 

I 1 I I 

~ 
..., 

CHIP 
ENABLE ---v OUTPUTS 

" ..., 

l l l l 
O. 0 3 0, 

Parameter Symbol Min Typ Max Unit 

Input Capacitance C, - - 10 pF 

Output Capacitance Co - - 12 pF 
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GUARANTEED OPERATING CONDITIONS 

Parameter Symbol Min Typ Max Unit 

Supply Voltage Vee 4.75 5.0 5.25 V 

Input Low Voltage V 1L 0 - 0.8 V 

Input High Voltage V 1H 2.0 - 5.5 V 

Ambient Temperature TA 0 - 75 °c 

DC CHARACTERISTICS 
(Full guaranteed operating conditions unless otherwise noted.) 

Parameter Symbol Min Typ Max Unit 

'nput Leakage Current 
'R 40 /-lA (V IH = 5.5V) 

I nput Load Current 
'F -250 /-lA 

(V IL = 0.45V) 

Output Low Voltage 
VOL 0.45 V 

(loL = 10mA) 

Output Low Voltage 
VOL 0.50 V 

(lOL = 16mA) 

Output Leakage Current 
MB7121 10LK 40 /-lA (Va = 2.4V, chip disabled) 

Output Leakage Current 
MB7122 10lH 40 /-lA (Va = 2.4V, chip disabled) 

Output Leakage Current 
MB7122 lOlL -40 /-lA (Va = 0.5V, chip disabled) 

I nput Clamp Voltage 
VIC -1.2 V 

(lIN = -18mA) 

Power Supply Current E/H/Y 105** 150 
Icc mA 

(V IN = OPEN or GND) L 40** 50 

Output High Voltage 
MB7122 V OH • 2.4 V (10 = -2.4mA) 

Output Short Circuit Current 
MB7122 los· -15 -60 mA (Va = GND) 

Note: *Denotes guaranteed characteristics of the output 
high-level (ON) state when the chip is enabled 
(VCE = O.4V) and the programmed bit is addressed. 
These characteristics cannot be tested prior to 

programming, but are guaranteed by factor testing. 
**This value denotes conditions at T A =25°C and 

Vee = +5.0V. 
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Fig. 2 - AC TEST CONDITIONS 
Vee 

MB 7121 1MB 7122 

R1 R2 

300n 600n 
INPUT CONDITIONS r tAA 

r 300n 600n 
Amplitude .................... OV to 3V 
Rise and Fall Time .............. 5ns from 1 V to 2V tOIS 
Frequency .................... 1 MHz I tEN 300n 600n 

AC CHARACTERISTICS 
(Full guaranteed operating conditions unless otherwise noted.) 

L E H MB7122Y 
Parameter Symbol 

Typ Max Typ Max Typ Max Typ Max 

Access Time (via address input) tAA 40* 60** 25 45 25 35 25 30 

Output Disable Time t01s 20 50 15 30 15 30 15 25 

Output Enable Time tEN 30 50 15 30 15 30 15 25 

(* 7121L: 45ns **7121L: 70ns) 

OPERATION TIMING DIAGRAM 

r----------vIH 

ADDRESS INPUT 1.5V 

'-----------VIL 

VIH 

CHIP ENABLE INPUT 

~--~-------+--------------VIL 

~
tAA )ftAA r------, V OH 

OUTPUT '1.5V \ 1 5V 

__________ J '-----------VOL 

CHIP ENABLE INPUT 

tOIS 

OUTPUT 

Note: Output disable time is the time taken for the out
put to reach a high resistance state when either 
chip enable is taken high. Output enable time is 
the time taken for the output to become active 

4-122 

~----------VI L 

~------------VOL 

when both chip enables are taken low. The high 
resistance state is defined as a point on the output 
waveform equal to a D. V of O.5V from the active 
output level. 

CL 
30pF 

30pF 

30pF 

Unit 

ns 

ns 

ns 
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INPUT/OUTPUT CIRCUIT INFORMATION 
INPUT 

In the input circuit, Schottky TTL 
circuit technology is used to achieve 
high-speed operation. A PNP transistor 
in the first stage of input circuit 
remarkably improves input high/low 
current characteristics. Also, the input 
circuit includes a protection diode for 
reliable operation. 

OPEN-COLLECTOR OUTPUT 

The open-collector output is often 
utilized in high speed applications 
where power dissipation must be mini
mized. When the device is switched, 
there is no current sourced from the 
supply rail. Consequently, the current 
spike normally associated with TTL 
totem-pole outputs is eliminated. In 
high frequency applications, this mini
mizes noise problems (false triggering) 
as well as power drain. For example, 
the transient current (low impedance 
high-level to low impedance low-level) 
is typically 30mA for the MB 7122 
(3-state) compared to OmA for the 
MB 7121 (open-collector). 

THREE-STATE OUTPUT 

A "three-state" output is a logic ele
ment which has three distinct output 
states of ZERO, ONE and OFF 
(wherein OFF represents a high im
pedance condition which can neither 
sink nor source current at a definable 
logic level). Effectively, then, the 
device has an the desirable features of 
a totem-pole TTL output (e.g., greater 
noise immunity, good rise time, line 
driving capacity). plus the ability to 
connect to bus-organized systems. 

In the case where two devices are on at 
the same time, the possibility exists 

Fig.3 - MB 7121/7122 INPUT 

Input 

Fig.4 - MB 7121 OUTPUT 

Output 
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that they may be in opposite low 
impedance states simultaneously; thus, 
the short circuit current from one 
enabled device may flow through the 
other enabled device. While physical 
damage under these conditions is un
likely, system noise problems could 

result. Therefore, the system designer 
should consider these factors to ensure 
that this condition does not exist. 

Also in the output circuit, Schottky 
TTL circuit technology is used to 
achieve high-speed operation. Also, a 
PNP transistor provided in the output 
circuit is effective to decrease a load 
for the Chip Enable circuit. 

Fig.5 - MB 7122 OUTPUT 

Output 

TYPICAL CHARACTERISTICS CURVES 
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Fig. 6 - IINA INPUT CURRENT 
:;{ vs VIN INPUT VOLTAGE 
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Fig. 8 - IOH OUTPUT HIGH CURRENT 
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Fig. 9 - tAA ACCESS TIME 
vs AMBIENT TEMPERATURE 
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Fig. 12 - tAA ACCESS TIME 
vs AMBIENT TEMPERATURE 
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Fig. 10 - tAA ACCESS TIME 
vs AMBIENT TEMPERATURE 
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Fig. 13 - tos DISABLE TIME 
vs AMBIENT TEMPERATURE 
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Fig. 16 - tOIS DISABLE TIME 
vs AMBIENT TEMPERATURE 
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Fig. 17 - tEN ENABLE TIME 
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PROGRAMMING INFORMATION 

FUJITSU PROM TECHNOLOGY 

The Fujitsu MB 7100 series is the 
junction-shorting Schottky PROM. A 
memory cell consists of a program
mable element of a PN diode and a 
vertically connected PNP transistor. 
The current blocking state of the 
reverse diode is changed to the current 
conducting state of the shorted
junction diode by programming. The 
programming element of the PN diode 
uses the N+ and p+ diffusion layer, 
the PNP transistor uses a p+ diffusion 
layer, an N+ epitaxial layer, and a P
substrate (Fig. 23). 

Each word line island is divided by 
passive isolations named lOP (Isolation 
by Oxide and Poly·silicon), and each 
memory cell in the same island is di
vided by the passive isolation named 
SVG (Shallow V-Groove). The vertical 
structure of the junction-shorting 
memory cell makes a high packing 
density possible. 

In programming, reverse current pulses 
are applied to the cathode of the PN 
diode. This increases the temperature 
at the junction. When the temperature 
reaches the point where the silicon and 
aluminum form a eutectic, the eutectic 
diffuses from the surface of the metal· 
silicon contact region to the anode of 
the PN diode, and results in junction 
shorting. This program technique was 
therefore named "Diffused Eutectic 
Aluminum Process" (DEAP). 

Once the junction is shorted, the 
power dissipation at the function de
creases to less than one fifth, and the 
temperature decreases. This drop in 
temperature stops further diffusion of 
the eutectic, and protects the PNP 
transistor from destruction. 

SPECIAL FACTORY TESTING 

Extra rows and extra columns of test 
cells, plus additional circuitry built 
into the PROM chip, allow improved 
factory testing of DC, AC and pro
gramming characteristics. These test 

Fig. 23 - PROGRAMMED CELL (CROSS SECTION) 

______ I Cover Glass 

A6 
l 

Ag 

Ao 
l 

A5 

A6 
l 

Ag 
CE l 

CE2 

Epitaxial Layer (N) 

Buried Layer (N+) 

Substrate (p-) 

~ Programmed by DEAP (Diffused Eutectic 
Aluminum Process) 

Fig. 24 - INTERNAL PROGRAMMING CIRCUIT 
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PROGRAMMING INFORMATION (continued) 

SPECIAL FACTORY TESTING 

Extra rows and extra columns of test 
cells, plus additional circuitry built 
into the PROM chip, allow improved 
factory testing of DC, AC and pro
gramming characteristics_ These test 
cells and test circuitry provide en
hanced correlation between program
med and unprogrammed circuits in 
order to guarantee high program
mability and reliability_ 

PROGRAMMING (in electrical view) 

The device is manufactured with out
puts low (positive logic "zero") in all 
storage cells. An output at the selected 
cell is changed to high (logic "one") 
by programming. 

"As shown in Fig. 24, transistors, Q, 

and Q2, are turned on to select the 
desired bit for programming by using 
eight address inputs. By applying the 
PVCE pulse voltage, the chip is dis-

DC SPECIFICATIONS (TA = 25°C) 

Parameter 

Input Low Voltage 

Input High Voltage 

Power Supply Voltage 

Programming Pulse Current 

PV CE Pulse Voltage 

Programming Pulse Clamp Voltage 

PV CE Pulse Clamp Current 

Reference Voltage for a Prog. "1" 

4-128 

abled and transistor Q 3 is held off. 
Then, a train of programming pulses 
applied to the desired output flows 
through transistor Q 2 and memory cell 
into transistor Q,. This programming 
current changes the programmable 
element to the conducting state. 

The pulse train is stopped and two 
additional programming pulses are 
then applied to assure that the element 
is programmed properly, as soon as the 
output voltage indicates that the 
selected cell is in the logic "one" state. 
One output must be programmed at a 
time since the internal decoding circuit 
is capable of sinking only one unit of 
programming current at a time. 

VERIFICATION 

After the device has been program
med, the correct program pattern can 
be verified by taking chip enable input 
low. To guarantee full supply voltage 

Symbol Min 

V1L 0 

V1H 2.0 

I P: 6.7 
PV cc 

I R: 4.75 

IpRG 120 

PVCE 20 

VPRG 20 

PIcE 230 

V REF 1.0 

and full temperature range operation, 
a programmed device should source 
2.4mA at VOH = 2.4V and Vcc 
7.0V at 25°C ambient temperature. 

LIABILITY 

Fujitsu utilizes an extensive testing 
procedure to ensure device perform
ance prior to shipment. However, 
100% programmability is not guaran
teed, and it is imperative that this 
specification be rigorously adhered to 
in order to achieve a satisfactory pro
gramming yield. Fujitsu will not ac
cept responsibility for any device 
found defective if it was not program
med according to this specification. 
Devices returned to Fujitsu as defec
tive must be accompanied by a com
plete truth table with clearly indicated 
locations of supposedly defective 
memory cells. 

Typ Max Unit 

- 0.8 V 

- 5.25 V 

7.0 7.3 
V 

5.0 5.25 

- 130 mA 

20 22 V 

20 22 V 

- 260 mA 

1.5 2.4 V 
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AC SPECIFICATIONS (T A= 25°C) 

Parameter Symbol Min Typ Max Unit 

Programming Pulse Cycle Time tCYC 40 50 60 JlS 

Programming Pulse Width t pw (1) 10 11 12 JlS 

Programming Pulse Rise Time t (2) - - 2 JlS r 

PVCE Pulse Rise Time t (2) - - 2 JlS r 

PVcc Pulse Rise Time t (3) - - 2 JlS r 

Programming Pulse Fall Time tf(4) - - 2 JlS 

PVCE Pulse Fall Time tf(4) - - 2 JlS 

PV cc Pulse Fall Time tf(5) - - 2 Jls 

Address Input Set-up Time tSA 2 - - Jls 

Chip Enable Input Set-up Time tsc 2 - - JlS 

PVCE Set-up Time tsp(S) 4 - - JlS 

Address Input Hold Time tHA 2 - - Jls 

Chip Enable Input Hold Time tHC 2 - - JlS 

PVCE Hold Time tHP (7) 2 - - JlS 

PVCE Pulse Trailing Edge to Read Strobe Time tpR 
(8) 

10 - - Jls 

Programming Pulse Number - - - 100 Times 

Programming Time/Bit - 120 150 6120 Jls/bit 

Additional Programming Pulse Number - 2 2 2 Times 

Notes: (1) Stipulated 200[2 load and 15V. (5) From 6.8V to 5.2V (30[2 load). 

(2) From lV to 19V (200[2 load). (6) . From PVCE pulse 19V to programming pulse lV. 

(3) From 5.2V to 6.8V (30[2 load). (7) From programming pulse lV to PVCE pulse 19V. 

(4) From 19V to lV (200[2 load). (8) From PV CE pulse 1 V to read strobe. 
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PROGRAMMING INFORMATION (continued) 
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TYPICAL WAVEFORMS 

PV CC ~ \rfL--.J1-f1--f1 

::ERESS::~k nnmuJ 
~~~ \ lV tHC 

PROGRAMMING n n n n n n 
PULSE ~LJ ~LJLJLJLJ~ 

tcvcR I -+-PROG. PULSES ADDITIONAL PROG. 
READ STROB~\~ 

ONE DETAILED PROGRAMMING CYCLE 

PV CC ~ tr 
5.2V 

I 
19V 

PV CE 

1V 
-

PROGRAMMING 
PULSE 

II 
tr 

tf 
~~ 5.2V 

I 
19V 

1\ 
tf-l- 1V 

19V 19V 

READ STROBE~e tr tfl-\- tHP 

____ ~[_t_PR___!b 



PROGRAMMING PROCEDURE 

1. Apply power; Vcc=PVcc , GND= 
OV. 

2. Select the desired bit. 
3. Read the output to confirm the 

voltage Vo =Iow. (In the case of 
Vo =high. select the next desired 
bit.) 

4. Apply a 20V pulse voltage to the 
PVCE input. 

5. Apply a programming pulse with 
amplitude of 120 mA and duration 
of tpw (10J.!s) after a delay of tsp 
(4J.!s). 

6. Read the output V 0 after a de lay 
of tpR (10J.!s). 
a) I n the case of V 0 = low, repeat 

steps "4", "5" and "6" with 
cycle time of t cyd50jJs). 

b) In the case of Vo = high, apply 
2 additional programming pulses 
to provide a highly reliable 
memory cell. 

7. Select the next desired bit after a 
delay of tHA (2J.!s). 

Note 1) Programming must be done 
bit by bit. 

2) Ambient temperature during 
programming must be room 
temperature. (25

0 
C±2° C) 

::~~~~t~/y 1111111111111111111111111111111111111111111111111111 
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Fig. 25 - PROGRAMMING FLOW CHART 
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PACKAGE DIMENSIONS 
(Suffix: -Z) 

l8-LEAD CERAMIC (CERDIP) DUAL IN-LINE PACKAGE 
(CASE No. : DIP-18C-C01) 

R.02S(O.64) 

4-132 

REF 

.032±.012 
I---+---~=:-::::;=;;----tt----l (0.S1 ±0.30) 

.SOO(20.32)REF 

.OS2±.010 
(1.32±0.2S) 

©FUJITSU LlMITED1987 D18005S·4C 

.01S~:gg~ 
(0.46~g:6~) 

.200(S.OS)MAX 

.134±.014 
(3.40±0.36) 

Dimensions In 
inches (millimeters) 



PACKAGE DIMENSIONS 
(Suffix: ·M) 

18-LEAD PLASTIC DUAL·IN·LlNE PACKAGE 
(CASE No.: DIP-18p·M02) 

.047~0012(1.20~g·30) 
rt-------------------------~n---~ 

.100(2.54) I 
TYP 

© FUJITSU LIMITED 1985 D18009S-2C 

.018±.002 

(0.45~g:g:) .020(0.51 ) 
MIN 

.197(5.00)MAX 

.118(3.0)MIN 

=:~~~~~~/Y 1111111111111111111111111111111111111111111111111111 

MB7121L FUJITSU 
MB7122L 1111111111111111111111111111111111111111111111111111 

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

4-134 

PAD CONFIGURATION 

VccIPVCC) 

As A6 NCI A7 
1 3 1 2 I 1 I 20 1 19 1 
'--.1.--1 1-_.1._-' 

-, I 1 r-

A4 ~~ L_.J ~1~ AS 

A3 51 117 Ag 
-1 ~-

AO ~J l1~ 0, 

A, ~~ ~~5 NC. 

A2 81 114 O2 
_J '--

r-T-"-T-T-' 
1 9 1101111121131 

_ I GND104 03 

CE,(PVCE) CE2 

20-PAD CERAMIC (FRIT SEAL) LEADLESS CHIP CARRIER 
(CASE NO.: LCC-20C-F02) 

n """'"'''' 
.350+.010 I -.005 S0 

"Tll' ~====~ 
.100(2.54IMAX 

.. Shape of P,IN NO.1 INDEX: Subject to change without notice. 

© FUJITSU LIMITED 1987 C200Q4S·2C 

Dimensions in 
inches (milhmeters) 
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PROGRAMMABLE 
SCHOTTKY 4096-BIT 
READ ONLY MEMORY 

MB 7123E/H 
MB 7124E/H/Y 
MB 7123L 
MB 7124L 

SCHOTTKY 4096-BIT DEAP PROM (512 WORDS X 8 BITS) 

The Fujitsu MB 7123 and MB 7124 are high speed Schottky TTL electrically 
field programmable read only memories organized as 512 words by 8 bits. 
With uncommitted collector outputs provided on the MB 7123 and three-state 
outputs on the MB 7124, memory expansion is simple. 

The memory is fabricated with all logic "zeros" (positive logic). Logic level 
"ones" can be programmed by the highly reliable DEAP (Diffused Eutectic 
Aluminum Process) according to simple programming procedures. 

The sophisticated passive isolation termed lOP (Isolation by Oxide and Poly
silicon) with thin epitaxial layer and Schottky TTL process permits minimal 
chip size and fast access time. 

The extra test cells and unique testing methods provide enhanced correlation 
between programmed and unprogrammed circuits in order to perform AC, 
DC and programming test prior to shipment. This results in extremely high pro
grammability. 

• Single +5V supply voltage. 
• 512 words x 8 bits organization, 

fully decoded. 
• Proven high programmability and 

reliability. 
• Programming by DEAP (diffused 

Eutectic Aluminum process). 
• Simplified and lower power pro

gramming. 
• Low current PNP inputs. 
• AC characteristics guaranteed over 

full operating voltage and temper
ature range via unique testing 
techniques. 

• Fast access time, 25ns typ 
Y: 30ns max. H: 35ns max. 

E: 45ns max. 

• Fast access time, 35 ns typo 
L: 60 ns max. 

• TTL compatible inputs and out-
puts. 

• Open collector outputs (MB 7123) 
• 3-state outputs (MB 7124) 
• One chip enable leads for simpli

fied memory expansion. 
• Standard 20 pin Ceramic (Cer

dip) DIP (Suffix: -Z) 
Standard 20 pin Plastic DIP 
(Suffix: .-P) 
Standard 20 pin Plastic FPT 
(Suffix: -PF) 
Standard 20 pad Ceramic LCC 
(Suffix: -TV) 

• JEDEC approved pin out. 

ABSOLUTE MAXIMUM RATINGS (See NOTE) 

Rating Symbol Value Unit 

Power Supply Voltage Vee -0.5 to +7.0 V 

Power Supply Voltage (during program-
Veep -0.5 to +7.5 V 

ming) 

Input Voltage VIN -1.5 to +5.5 V 

Input Voltage (during programming) VPRG 22.5 V 

Output Voltage (during programming) VPRG -0.5 to +22.5 V 

Input Current liN -20 mA 

Input Current (during programming) IpRG +270 mA 

Output Current lOUT +100 mA 

Output Current (during programming) IpRG +150 mA 

I Ceramic -65 to +150 
°c Storage Temperature I Plastic 

TSTG -40 to +125 

Output Voltage VOUT -0.5 to Vee V 

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 rei iabi I ity. 

AO 

GND 

June 1987 
Edition 3.0 

CERAMIC PACKAGE 
DIP-20C-C01 

PLASTIC PACKAGE 
DIP-20P-M02 

PLASTIC PACKAGE 
FPT-20P-M02 

LCC-2OC-F02: See page 16 

PIN ASSIGNMENT 

Vee(PVe e ) 

As 

AS 

A5 

CE(PVeE) 

Os 

0 7 

Os 

0 5 

LCC PAD CONFIGURATION: See Page 16 

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

Al ~ 

A2 

A3 ~ 

A4 

A5 ~ 

A6 

A7 ~ 

As 

~ 

Parameter 

Input Capacitance 

Output Capacitance 
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Fig. 1 - MB 7123/7124 BLOCK DIAGRAM 

~ 
4096 (64 x 64) BIT 
MEMORY CELLS 

ADDRESS 
BUFFERS 

11 
h> 8 x MULTIPLEXERS 

I I I I 
CHIP Q 8 x OUTPUTS 

ENABLE 

1 1 111 1 1 1 

Symbol Min Typ Max Unit 

C1 10 pF 

Co 12 pF 
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GUARANTEED OPERATING CONDITIONS 

Parameter Symbol Min 

Supply Voltage Vcc 4.75 

Input Low Voltage VIL 

Input High Voltage VIH 2.0 

Ambient Temperature TA 0 

DC CHARACTERISTICS 
(Full guaranteed operating conditions unless otherwise noted,) 

Parameter Symbol Min 

Input Leakage Current 
IR (V IH = 5.5V) 

Input Load Current 
IF (V IL = 0.45 V) 

Output Low Voltage 
VOL (lOL = 10mA) 

Output Low Voltage 
VOL (I OL = 16 mAl 

Output Leakage Current 
MB 7123 10LK (Va = 2.4 V, chip disabled) 

Output Leakage Current 
MB 7124 10lH (Va = 2.4 V, chip disabled) 

Output Leakage Current 
MB 7124 lOlL (Va = 0.45 V, chip disabled) 

Input Clamp Voltage 
VIC (liN =-18mA) 

Power Supply Current E/H/Y 
(V IN = OPEN or GND) Icc 

L 

Output High Voltage 
MB 7124 VOH " 2.4 (10 = -2.4 mAl 

Output Short Circuit Current 
MB 7124 los" -15 (Va = GND) 

MB 7123L 
MB 7124L 

Typ Max 

5.0 5.25 

0.8 

75 

Typ Max 

40 

-250 

0.45 

0.50 

40 

40 

-40 

-1.2 

120 170 

60 75 

-60 

*Note: Denotes guaranteed characteristics of the output 
high-level (ON) state when the chip is enabled 
(VICE =O.4V) and the programmed bit is addressed. 

These characteristics cannot be tested prior to 
programming, but are guaranteed by factory 
testing. 

FUJITSU 

1111111111111111111111111111111111111111111111111111 

Unit 

V 

V 

V 

°c 

Unit 

f.,lA 

f.,lA 

V 

V 

IlA 

f.,lA 

f.,lA 

V 

mA 

V 

mA 
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Fig. 2 - AC TEST CONDITIONS 

Vee 

INPUT CONDITIONS 
Amplitude . . . . • . . . . . . . . . . .. OV to 3V 
Rise and Fall Time .....•.... Sns from 1 V to 2V 
Frequency ............•.... 1MHz 

AC CHARACTERISTICS 
(Full guaranteed operating conditions unless othersise noted.) 

L E 
Param~ter Symbol 

I 
I 

I 

MB 7123/7124 

R, R2 CL 

tAA 300n GOOn 30pF 

tOIS 300n Goon 30pF 

tEN 300n Goon 30pF 

H MB 7124Y 

Typ Max Typ Max Typ Max Typ Max 

Access Time (via address input) tAA 35 60 25 45 25 35 25 30 

Output Disable Time t OIS 20 40 15 30 15 30 15 25 

Output Enable Time tEN 20 40 15 30 15 30 15 25 

OPERATION TIMING DIAGRAM 

ADDRESS INPUT 
...... --------vIL 

CHIP ENABLE INPUT 

OUTPUT 1.SV 1.SV 
________ ...J '---------VOL 

CHIP ENABLE INPUT 

OUTPUT 

Note: Output disable time is the time taken for the out
put to reach a high resistance state when chip 
enable is taken high. Output enable time is the 
time taken for the output to become active when 
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V 1H 

'-----______ VIL 

~ ______________ VOL 

chip enable is taken low. The high resistance 
state is defined as a point on the output waveform 
equal to a .:l V of 0.5V from the active output 
level. 

Unit 

ns 

ns 

ns 
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INPUT/OUTPUT CIRCUIT INFORMATION 
INPUT 

In the input circuit, Schottky TTL 
circuit technology is used to achieve 
high-speed operation. A PNP transistor 
in the first stage of input circuit 
remarkably improves input high/low 
current characteristics. Also, the input 
circuit includes a protection diode for 
reliable operation. 

OPEN-COLLECTOR OUTPUT 

The open-collector output is often 
utilized in high speed applications 
where power dissipation must be mini
mized. When the device is switched, 
there is no current sourced from the 
supply rail. Consequently, the current 
spike normally associated with TTL 
totem-pole outputs is eliminated. In 
high frequency applications, this mini
mizes noise problems (false triggering) 
as well as power drain. For example, 
the transient current (low impedance 
high-level to low impedance low-level) 
is typically 30mA for the MB 7124 
(3-state) compared to OmA for the 
MB 7123 (open-collector). 

THREE-STATE OUTPUT 

A "three-state" output is a logic ele
ment which has three distinct output 
states of ZERO, ONE and OFF 
(wherein OFF represents a high im
pedance condition which can neither 
sink nor source current at a definable 
logic level). Effectively, then, the 
device has all the desirable features of 
a totem-pole TTL output (e.g., greater 
noise immunity, good rise time, line 
driving capacity), plus the ability to 
connect to bus-organized systems. 

In the case where two devices are on at 
the same time, the possibility exists 

Fig. 3 - MB 7123!7124 INPUT 

Input o----1~--+--~~~>----I 

Fig.4 - MB 7123 OUTPUT 

Output 
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that they may be in opposite low 
impedance states simultaneously; thus, 
the short circuit current from one 
enabled device may flow through the 
other enabled device. While physical 
damage under these conditions in un
likely, system noise problems could 
result. Therefore, the system designer 
should consider these factors to ensure 
that this condition does not exist. 

Also in the output circuit, Schottky 
TTL circuit technology is used to 
achieve high-speed operation. Also, a 
PNP transistor provided in the output 
circuit is effective to decrease a load 
for the Chip Enable circuit. 

TYPICAL CHARACTERISTICS CURVES 

~ 
3 
I-
2 
w 
a: 
a: 
::J 
u 
I-
::J 
Cl. 

~ 

2 
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Fig. 6 - liN INPUT CURRENT 
vs. VIN INPUT VOLTAGE 

TAI= 25
0l
C 

-~ ~ ~ ~ ~~ I',vee = 4.5V-r---

" ~~ee: 5.0V 
Vee - 5.5V_ r---

MB?123 MB 71124 

-1.0 0 1.0 2.0 
VIN, INPUT VOLTAGE (V) 

Fig. 5 - MB 7124 OUTPUT 
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Fig. 7 - IOH OUTPUT HIGH CURRENT 
vs. VOH OUTPUT HIGH VOLTAGE 
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Fig.8 - IlL OUTPUT LOW CURRENT 
vs VOL OUTPUT LOW VOLTAGE 
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Fig. 11 - tAA, ACCESS TIME 
vs AMBIENT TEMPERATURE 
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Fig. 14 - tOlS DISABLE TIME 
vs AMBIENT TEMPERATURE 
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vs VOL OUTPUT LOW VOLTAGE 
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Fig. 12 - tAA ACCESS TIME 
vs AMBIENT TEMPERATURE 
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Fig. 15 - tOIS DISABLE TIME 
vs AMBIENT TEMPERATURE 
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Fig. 10 - tAA ACCESS TIME 
vs AMBIENT TEMPERATURE 
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Fig. 13 - tAA ACCESS TIME 
vs AMBIENT TEMPERATURE 
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Fig. 19 - tEN ENABLE TIME 
vs AMBIENT TEMPERATURE 
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Fig. 23 - DELAY TIME INCREASE 
vs CL LOAD CAPACITANCE 
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Fig. 18 - tEN ENABLE TIME 
vs AMBIENT TEMPERATURE 
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PROGRAMMING INFORMATION 

FUJITSU PROM TECHNOLOGY 

The Fujitsu MB 7100 series is the 
junction-shorting Schottky PROM. A 
memory cell consists of a program
mable element of a PN diode and a 
vertically connected PNP transistor. 
The current blocking state of the 
reverse diode is changed to the current 
conducting state of the shorted
junction diode by programming. The 
programming element of the PN diode 
uses the Wand P+ diffusion layer, 
the PNP transistor uses a P+ diffusion 
layer, and Wepitaxial layer, and a P
substrate (Fig. 24). 

Each word line island is divided by 
passive isolations named lOP (Isolation 
by Oxide and Poly-silicon), and each 
memory cell in the same island is di
vided by the passive isolation named 
SVG (Shallow V-Groove). The vertical 
structure Of the junction-shorting 
memory cell makes a high packing 
density possible. 

In programming, reverse current pulses 
are applied to the cathode of the PN 
diode. This increases the temperature 
at the junction. When the temperature 
reaches the point where the silicon and 
aluminum form a eutectic, the eutectic 
diffuses from the surface of the metal
silicon contact region to the anode of 
the PN diode and results in junction 
shorting. This program technique was 
therefore named "Diffused Eutectic 
Aluminum Process" (DEAP). 

Once the junction is shorted, the 
power dissipation at the junction de
creases to less than one fifth, and the 
temperature decreases. This drop in 
temperature stops fUrther diffusion of 
the eutectic, and protects the PNP 
transistor from destruction. 

SPECIAL FACTORY TESTING 

Extra rows and extra columns of test 
cells, plus additional circuitry built 
into the PROM chip, allow improved 
factory testing of DC, AC and pro
gramming characteristics. These test 

Fig. 24- PROGRAMMED CELL (CROSS SECTION) 

__ --J1 Cover Glass 

Buried Layer (N + ) 

Substrate (P - ) 

_ Programmed by DEAP (Diffused Eutectic Aluminum Process) 

AO 

As 

Fig. 25 - INTERNAL PROGRAMMING CIRCUIT 

Programmable 
Element OUTPUT 
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PROGRAMMING INFORMATION (continued) 

cells and test circuitry provide en
hanced correlation between program
med and unprogrammed circuits in 
order to guarantee high program
mability and reliability_ 

PROGRAMMING (in electrical view) 

The device is manufactured with out
puts low (positive logic "zero") in all 
storage cells_ An output at the selected 
cell is changed to high (logic "one") 
by programming. 

"As shown in Fig. 25, transistors, Q 1 
and Q2, are turned on to select the 
desired bit for programming by using 
nine address inputs. By applying the 
PV CE pulse voltage, the chip is 
disabled and transistor Q 3 is held off. 
Then, a train of programming pulses 
applied to the desired output flows 
through transistor Q 2 and memory cell 

DC SPECIFICATIONS (TA = 25°C) 

Parameter 

Input Low Voltage 

Input High Voltage 

Power Supply Voltage 

Programming Pulse Current 

PVCE Pulse Voltage 

Programming Pulse Clamp Voltage 

PV CE Pulse Clamp Current 

Reference Voltage for a Prog. "1" 

4-144 

into transistor Q1' This programming 
current changes the programmable ele
ment to the conducting state. 

The pulse train is stopped and two 
additional programmi ng pulses are 
then applied to assure that the element 
is programmed properly, as soon as the 
output voltage indicates that the 
selected cell is in the logic "one" state. 
One output must be programmed at 
a time since the internal decoding 
circuit is capable of sinking only one 
unit of programming current at a time. 

VERIFICATION 

After the device has been program
med, the correct program pattern can 
be verified by taking chip enable input 
low. To guarantee full supply voltage 
and full temperature range operation, 
a programmed device should source 

Symbol Min 

V 1L 0 

V1H 2.0 

I P: 6.7 

PVcc I R: 4.75 

IpRG 120 

PV CE 20 

VPRG 20 

PICE 230 

V REF 1.0 

2.4mA at VOH=2.4V and Vcc=7.0V 
at 25°C ambient temperature. 

LIABILITY 

Fujitsu util izes an extensive testing 
procedure to ensure device perform
ance prior to shipment. However, 
100% programmability is not guaran
teed, and it is imperative that this 
specification be rigorously adhered to 
in order to achieve a satisfactory pro
gramming yield. Fujitsu will not ac
cept responsibility for any device 
found defective if it was not program
med according to this specification. 
Devices returned to Fujitsu as defec

tive must be accompanied by a com
plete truth table with clearly indicated 
loactions of supposedly detective 
memory cells. 

Typ Max Unit 

- 0.8 V 

- 5.25 V 

7.0 7.3 
V 

5.0 5.25 

125 130 mA 

20 22 V 

20 22 V 

- 260 mA 

1.5 2.4 V 



AC SPECIFICATIONS (TA = 25°C) 

Parameter 

Programming Pulse Cycle Time 

Programming Pulse Width 

Programming Pulse Rise Time 

PV CE Pulse Rise Time 

PVcc Pulse Rise Time 

Programming Pulse Fall Time 

PVCE Pulse Fall Time 

PVcc Pulse Fall Time 

Address Input Set-up Time 

Chip Enable Input Set-up Time 

PV CE Set-up Time 

Address Input Hold Time 

Chip Enable Input Hold Time 

PVCE Hold Time 

PVCE Pulse Trailing Edge to Read Strobe Time 

Programming Pulse Number 

Programming Time/Bit 

Additional Programming Pulse Number 

Notes: (1) Stipulated 200n load and 15V. 

(2) From 1 V to 19V (200n load). 

(3) From 5.2V to 6.8V (30n load). 

(4) From 19V to 1V (200n load). 

MB 7123E/H 
MB 7124E/H/Y 1111111111111111111111111111111111111111111111111 

Symbol Min 

tCYC 40 

tpw(1) 10 

t r(2) 

t (2) 
r 

t r(3) 

tf(4) 

tf(4) 

t,(5) 

tSA 2 

tsc 2 

tsp(6) 4 

tHA 2 

tHC 2 

tHP(7) 2 

tpA(S) 10 

120 

2 

MB 7123L 
MB 7124L 

Typ Max 

50 60 

11 12 

2 

2 

2 

2 

2 

2 

100 

150 6120 

2 2 

(5) From 6.8V to 5.2V (30n load). 

(6) From PVCE pulse 19V to programming pulse 1V. 

(7) From programming pulse 1V to PVCE pulse 19V. 

(8) From PV CE pulse 1 V to read strobe. 

FUJITSU 
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Unit 

p.s 

p.s 

p.s 

p.s 

p.s 

p.s 

p.s 

p.s 

p.s 

p.s 

p.s 

p.s 

p.s 

p.s 

IJ.S 

Times 

IJ.S/bit 

Times 
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PROGRAMMING INFORMATION (continued) 
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TYPICAL WAVEFORMS 

PVcc ~\~ 

::DRE~ ::~, JUlJlJU1j 
PVce 'SA~, 1V 'HA 

PROGRAMMING n n n n n n 
PULSE ~u ..JLJLJLJLJL-

tCYcf::::=iPROG. PULSE • I ADDITIONAL PROG. 
READ STROBE ---..JL I~ 

ONE DETAILED PROGRAMMING CYCLE 

PVcc ~ 5.2V 
tr ~

6%V 

...§..:=...2V~ __ _ 

tf 

19V 19V 

PVCE \ 
tf-- lV 

r------

19V 19V 

PROGRAMMING 1

1

5V i--tpw- 1\15V 

PULSE \ 

lV 

READ STROBE~ tr 

_____________ L-_1tP_R~ 



PROGRAMMING PROCEDURE 

1. Apply power; Vee = PVee , GND = 

OV. 
2. Select the desired bit. 
3. Read the output to confirm the 

voltage Vo = low. (In the case of 
Vo = high, select the next desired 
bit.) 

4. Apply a 20V pulse voltage to the 
PVeE input. 

5. Apply a programming pulse with 
amplitude of 120 mA and duration 
of tpw (10~s) after a delay of tsp 
(4Ms). 

6. Read the output Vo after a delay 
oftPR (10Ms). 
a) In the case of Vo = low, repeat 

steps "4", "5" and "6" with 
cycle time of teye (50Ms). 

b) In the case of Vo = high, apply 
2 additional programming pulses 
to provide a highly reliable 
memory cell. 

7. Select the next desired bit after a 
delay of tHA (2Ms). 

Note 1) Programming must be done 
bit by bit. 

2) Ambient temperature during 
programming must be room 
temperature. (25°C ± 2°C) 

MB 7123E/H 
MB 7124E/H/Y 1111111111111111111111111111111111111111111111111111 

MB 7123L 
MB 7124L 

Fig. 26 - PROGRAMMING FLOW CHART 
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PACKAGE DIMENSIONS 
CERAMIC DIP (: ·Z) 

.100±.010 

(2.54±0.25) 

20·LEAD CERAMIC (CERDIP) DUAL·IN·LlNE PACKAGE 
(CASE No.: DIP·20C·C01) 

~~r------.9~0~0(~22~.8~6~)R7E~F------~~ 
.018~:gg~ 
(0.46~g:~~) 

© FUJITSU LIM ITED 1987 D20001S.3C 

PLASTIC DIP (: ·P) 

. 100 (2.54) I 
TYP 

20·LEAD PLASTIC DUAL·IN·LlNE PACKAGE 
(CASE No.: DIP·20P·M02) 

.172(4.36) MAX . 

.034~0012 

(0.86~g·30) 

© FUJITSU LIMITED 1987 D20003S·2C 

4-148 

Dimensions in 
inches (millimeters) 

Dimensions in 
inches (millimeters!. 



PACKAGE DIMENSIONS 
PLASTIC FPT (: ·PF) 

INDEX 

20-LEAD PLASTIC FLAT PACKAGE 
(CASE No.: FPT-20P-M02) 

MB 7123E/H 
MB 7124E/H/Y 1111111111111111111111111111111111111111111111111111 

MB 7123L FUJITSU 
,MB 7124L II11111111111111111111111111111111111111111111111111 

.006~:gg~ 
(0.15~g:g~) 

~ A ~~ 1"8
(301 mn .. DD_n_n_D_n; MAX 

.050(1.27) I -L--li .018±.004 .051±.008 
TYP (0.45±0.10) (1.3±0.2) 

©FUJITSU LIMITED 1987 F20006S-2C 

View "A" 

J .024(0.6) 

.007(0.18) 
MAX 

.027(0.68) 
MAX Dimensions in 

inches (millimeters) 
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PACKAGE DIMENSIONS 
CERAMIC LCC (: ·TV) 

4-150 

lCC·20C·F02 

20·PAD CERAMIC (FRIT SEALI LEADLESS CHIP CARRIER 
(CASE NO.: LCC·20C·F021 

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

PAD CONFIGURATION 

Dimensions in 
inches {miltimeters! 
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PROGRAMMABLE 
SCHOTTKY 8192-BIT 
READ ONLY MEMORY 

MB7127E/H 
MB7128E/H/Y 
MB7127L 
MB7128L 

SCHOTTKY 8192-BIT DEAP PROM (2048 WORDS X 4 BITS) 

The Fujitsu MB 7127 and MB 7128 are high speed schottky TTL electrically 
field programmable read only memories organized as 2048 words by 4 bits. 
With uncommitted collector outputs provided on the MB 7127 and three
state outputs on the M B 7128, memory expansion is simple. 

The memory is fabricated with all logic "zeros" (positive logic). Logic level 
"ones" can be programmed by the highly reliable Deap (Diffused Eutectic 
Aluminum Process) according to simple programming procedures. 

The sophisticated passive isolation termed lOP (Isolation by Oxide and Poly
silicon) with thin epitaxial layer and schottky TTL process permits minimal 
chip size and fast access time. 

The extra test cells and unique testing methods provide enhanced correlation 
between programmed and unprogrammed circuits in order to perform AC, DC 
and programming test prior to shipment. This results in extremely high 
programmability . 

• Single +5V supply voltage. 
• 2048 words x 4 bits organization, fully 

decoded. 
• Proven high programmability and relia

bility. 
• Programming by DEAP (Diffsed Eutec

tic Aluminum Process!. 
• Simplified and lower power program

ing. 
• Low current PNP inputs. 
• AC characteristics guaranteed over full 

operating voltage and temperature 
range via unique testing techniques. 

• Fast access time 
Y : 25ns typ, 35ns max. 
H : 30ns typ, 45ns max. 
E : 30ns typ, 55ns max. 
L : 40ns typ, 70ns max. 

• TTL compatible inputs and outputs. 
• Open collector outputs (MB 7127) 
• 3-state outputs (MB7128) 
• Chip enable lead for simplified memo

ry expansion. 
• Standard 18 pin Ceramic (Cerdip) DIP 

(Suffix: -Z) 
• Standard 18 pin Plastic DIP 

(Suffix: -M) 
• Standard 28 pad Ceramic (Metal Seal) 

LCC 
(Suffix: -CV) 

• JEDEC approved pin out. 

ABSOLUTE MAXIMUM RATINGS (See NOTE) 

Rating Symbol Value Unit 

Power Supply Voltage Vee -0.5 to +7.0 V 

Power Supply Voltage 
Veep -0.5 to +7.5 V (during programming) 

Input Voltage VIN -1.5 to 5.5 V 

Input Voltage (during programming) VIPRG 22.5 V 

Output Voltage (during programming) VOPRG -0.5 to +22.5 V 

Input Current liN -20 rnA 

Input Current (during programming) IIPRG +270 rnA 

Output Current lOUT +100 rnA 

Output Current (during programming) IOPRG +150 rnA 

I CERAMIC -65 to +150 
°c Storage Temperature I PLASTIC 

Tstg -40 to +125 

Output Voltage VOUT -0.5 to Vee V 

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

November 1987 
Edition 2.0 

As 

A4 

A3 

Ao 

Al 

A2 

AIO 

GND 

CERAMIC PACKAGE 
DIP-18C-C01 

PLASTIC PACKAGE 
DIP-18P-M02 

CERAMIC PACKAGE 
LCC-28C-A01 

PIN ASSIGNMENT 

Vee (PVee ) 

A7 

As 

A9 

0, 

O2 

03 

0 4 

CE (PV CE ) 

Lce PAD CONFIGURATION: See Page 16 

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

AI "'" 

A, 0 

A, 
,.., 
~ 

A4 n 

As n 

A6 
,.., 
~ 

A7 " ~ 

As " 

A9 n 

A IO " 

CE " ~ 

Fig. 1 - MB7127/7128 BLOCK DIAGRAM 

=) 8192(128X64) BIT 
MEMORY CELLS 

ADDRESS 
BUFFERS 

U 

=> MUL TIPLEXERS 

I I I 
CHIP ~ OUTPUT BUFFERS ENABLE 

l l l 
0, 0, 

CAPACITANCE (f= 1MHz, Vee =+5V, V IN =+2V, TA = 25°C) 

Parameter Symbol Min Typ 

I nput Capacitance C1 - -

Output Capacitance Co - -

4-152 

I 

l 

Max Unit 

10 pF 

15 pF 



MB7127E/H 
MB7128E/H/Y 
MB7127L 
MB7128L 

illllllllllllllllllllllllllllllllllllllllllllllllill 
FUJITSU 

1111111111111111111111111111111111111111111111111111 

GUARANTEED OPERATING CONDITIONS 

Parameter Symbol Min Typ Max Unit 

Supply Voltage Vcc 4.75 5.0 5.25 V 

Input Low Voltage Vil 0 0.8 V 

Input High Voltage V IH 2.0 5.5 V 

Ambient Temperature TA 0 75 DC 

DC CHARACTERISTICS 
(Full guaranteed operating conditions unless otherwise noted.) 

Parameter 

Input Leakage Current 
(V 1H = 5.5V) 

Input Load Current 
(V I l = 0.45V) 

Output Low Voltage 
IOl=10mA 

IOl=16mA 

Output Leakage Cu(rent 
MB7127 (Vo = 2.4V, Chip disabled) 

Output Leakage Current 
MB7128 (Vo = 2.4V, Chip disabled) 

Output Leakage Current 
MB7128 (Va = 0.45V, Chip disabled) 

Input Clamp Voltage 
(lIN = -18mA) 

Power Supply Current E/H/Y 

(V IN = OPEN or GND) L 

Output High Voltage 
MB7128 (10 = -2.4mA) 

Output Short Circuit Current 
MB7128 (Va = GND) 

Note: *Denotes guaranteed characteristics of the output 
high-level (ON) state when the chip is enabled 
(V CE = 0.4 V) and the programmed bit is addressed. 
These characteristics cannot be tested prior to 

Symbol Min Typ Max Unit 

IR 

IF 

VOL 

IOlK 

IOIH 

lOll 

VIC 

Icc 

VOH ' 

los, 

40 /.LA 

-250 /.LA 

0.45 
V 

0.50 

40 /.LA 

40 /.LA 

-40 /.LA 

-1.2 V 

110** 155 

42** 
mA 

60 

2.4 V 

-15 -60 mA 

programming, but are guaranteed by factor testing. 
**This value denotes conditions at T A =25°C and 

Vce = +5.0V. 
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Vee 
Fig. 2 - AC TEST CONDITIONS 

I 
I 

INPUT CONDITIONS 
Amplitude. . . . . . . . . . . . . . . .. OV to 3V 
Rise and Fall Time .......... 5ns from 1 V to 2V 
Frequency. . . . . . . . . . . . . . . .. 1 M Hz I 

AC CHARACTERISTICS 
(Full guaranteed operating conditions unless otherwise noted.! 

L E 
Parameter Symbol 

Typ Max Typ Max 

Access Time (via address input) tAA 40 70 30 55 

Output Disable Time -tols 15 50 15 40 

Output Enable Time tEN 25 50 15 40 

OPERATION TIMING DIAGRAM 

ADDRESS INPUT 

CHIP ENABLE INPUT 

MB7127/MB7128 

R, R2 CL 

tAA 300.11 600.11 30pF 

tOIS 300.11 600.11 30pF 

tEN 300.11 600.11 30pF 

H MB 7128Y 

Typ Max Typ. Max. 

30 45 25 35 

15 30 15 25 

15 30 15 25 

~--------VIH 

'----------VIL 

'---~-------+---------VIL 

~
;tAA )ftAA r------, V OH 

OUTPUT ' 1.5V '15V 
__________ .-J '-----------VOL 

CHIP ENABLE INPUT 

'----------VIL 

tOIS 

OUTPUT 

'----------VOL 

Unit 

ns 

ns 

ns 

Note: Output disable time is the time taken for the output 
to reach a high resistance state when chip enable is 
taken high. Output enable time is the time taken for 
the output to become active when chip enable is 

taken low. The high resistance state is defined as a 
point on the output waveform equal to a A V of 0.5V 
from the active output level. 
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INPUT / OUTPUT CIRCUIT INFORMATION 
INPUT 

In the input circuit, Schottky TTL 
circuit technology is used to achieve 
high-speed operation. A PNP transistor 
in the first stage of input circuit 
remarkably improves input high/low 
current characteristics. Also, the input 
circuit includes a protection diode for 
rei iable operation. 

OPEN-COLLECTOR OUTPUT 

The open-collector output is often 
utilized in high speed applications 
where power dissipation must be mini
mized. When the device is switched, 
there is no current sourced from the 
supply rail. Consequently, the current 
spike normally associated with TTL 
totem-pole outputs is eliminated. In 
high frequency applications, this mini
mizes noise problems (false triggering) 
as well as power drain. For example, 
the transient current (low impedance 
high-level to low impedance low-level) 
is typically 30mA for the MB7128 
(3-state) compared to OmA for the 
MB7127 (open-collector). 

THREE-STATE OUTPUT 

A "three-state" output is a logic ele
ment which has three distinct output 
states of ZERO, ONE and OFF 
(wherein OFF represents a high im
pedance condition which can neither 
sink nor source current at a definable 
logic level). Effectively, then. the 
device has all the desirable features of 
a totem-pole TTL output (e.g., greater 
noise immunity, good rise time, line 
driving capacity)' plus the ability to 
connect to bus-organized systems. 

In the case where two devices are on at 
the same time, the possibility exists 

Fig. 3- MB7127n128 INPUT 

Input 0-------1>----+---1< I-------i 

Fig. 4 - MB7127 OUTPUT 

Output 
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that they may be in opposite low 
impedance states simultaneously; thus, 
the short circuit current from one 
enabled device may flow through the 
other enabled device. While physical 
damage under these conditions is un
likely, system noise problems could 

result. Therefore, the system designer 
should consider these factors to ensure 
that this condition does not exist. 

Fig. 5 - MB7128 OUTPUT 

Also in the output circuit, Schottky 
TTL circuit technology is used to 
achieve high-speed operation. Also, a 
PNP transistor provided in the output 
circuit is effective to decrease a load 
for the Chip Enable circuit. 

TYPICAL CHARACTERISTICS CURVES 

4-156 

Fig.6 - liN INPUT CURRENT 
vs V IN INPUT VOLTAGE 

MB 7127/MB 7128 

-3~1~.O~~~O--~~~~--~~ 

V1N,INPUT VOLTAGE (V) 

~ 
E 
I-
2 

Fig. 7 - IOH OUTPUT HIGH CURRENT 
vs VOH OUTPUT HIGH VOLTAGE 

~ -1 0 1--+---:;~~~4----,f---+-~ 
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:l 
u 
J: 
52 
J: 

I
:l 
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I
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J---:7'9--+----t~-+V cc=5.0V 
Vcc=5.5V 

o -5o..--+-+--+---t--I----t---I 
I 

~ ~O~~ __ ~~ __ ~ __ ~~~ 
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Fig. 8 - IOL OUTPUT LOW CURRENT 
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Fig. 11 - tAA ACCESS TIME 
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Fig. 9 - IOL OUTPUT LOW CURRENT 
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Fig. 12 - tAA ACCESS TIME 
vs. AMBIENT TEMPERATURE 

VNer = ~.5V 

r-< k ee = 5.0~1 
,L'VCC = 5.5V ~ ~ 

"""'<. ~ ~' """-

o 
-50 50 

MB7l27L 

100 

T A. AMBIENT TEMPERATURE (DC) 

c: 

UJ 

:z 
i= 
(IJ 
en 
UJ 
u u « 
<i 
:;. 

c: 

UJ 

:z 
i= 
en en 
UJ 
u 
u « 
~ 
:;. 

70 

60 

50 

40 

30 

20 

10 

MB7127E/H 
MB7128E/H/Y 
MB7127L 
MB7128L 

1111111111111111111111111111111111111111111111111111 

FUJITSU 

1111111111111111111111111111111111111111111111111111 
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PROGRAMMING INFORMATION 

FUJITSU PROM TECHNOLOGY 

The Fujitsu MB 7100 series is the 
junction-shorting Schottky PROM. A 
memory cell consists of a program-
mable element of a PN diode and a 
vertically connected PNP transistor. 
The current blocking state of the 
reverse diode is changed to the current 
conducting state of the shorted
junction diode by programming. The 
programming element of the PN diode 
uses the N+ and p+ diffusion layer, 
the PNP transistor uses a p+ diffusion 
layer, an N+ epitaxial layer, and a P

substrate (Fig. 24). 

Each word line island is divided by 
passive isolations named lOP (Isolation 
by Oxide and Poly-silicon), and each 
memory cell in the same island is di
vided by the passive isolation named 
SVG (Shallow V-Groove). The vertical 
structure of the junction-shorting 
memory cell makes a high packing 
density possible. 

In programming, reverse current pulses 
are applied to the cathode of the PN 

diode. This increases the temperature 
at the junction. When the temperature 
reaches the point where the silicon and 
aluminum form a eutectic, the eutectic 
diffuses from the surface of the metal
silicon contact region to the anode of 
the PN diode, and results in junction 
shorting. This program technique was 
therefore named "Diffused Eutectic 
Aluminum Process" (DEAP). 

Fig. 24- PROGRAMMED CELL (CROSS SELECTION) 

___ -oJ/ Cover Glass 

AO 

Substrate (P-) 

~ Programmed by DEAP (Diffused Eutectic 
Aluminum Process) 

Fig. 25 - INTERNAL PROGRAMMING CIRCUIT 

Programmable 
Element 

Once the junction is shorted, the 
power dissipation at the junction de
creases to less than one fifth, and the 
temperature decreases. This drop in 
temperature stops further diffusion of 
the eutectic, and protects the PNP A10 ~~~~~~~~~~~g~ 
transistor from destruction. 
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PROGRAMMING INFORMATION (continued) 

SPECIAL FACTORY TESTING 

Extra rows and extra columns of test 
celis, plus additional circuitry built 
into the PROM chip, allow improved 
factory testing of DC, AC and pro
gramming characteristics. These test 
celis and test circuitry provide en
hanced correlation between program
med and unprogrammed circuits in 
order to guarantee high program
mability and reliability. 

PROGRAMMING (in electrical view) 

The device is manufactured with out
puts low (positive logic "zero") in all 
storage cells. An output at the selected 
cell is changed to high (logic "one") 
by programming. 

"As shown in Fig. 25, transistors, 0, 
and O2 , are turned on to select the 
desired bit for programming by using 
eight address inputs. By applying the 
PV CE pulse Voltage, the ch ip is dis-

DC SPECIFICATIONS (TA = 25°C) 

Parameter 

Input Low Voltage 

Input High Voltage 

Power Supply Voltage 

Programming Pulse Current 

PV CE Pulse Voltage 

Programming Pulse Clamp Voltage 

PVCE Pulse Clamp Current 

Reference Voltage for a Prog. "1" 

4-160 

abled and transistor 0 3 is held off. 
Then, a train of programming pulses 
applied to the desired output flows 
through transistor O2 and memory cell 
into transistor 0,. This programming 
current changes the programmable 
element to the conducting state. 

The pulse train is stopped and two 
additional programming pulses are 
then applied to assure that the element 
is programmed properly, as soon as the 
output voltage indicates that the 
selected cell is in the logic "one" state. 
One output must be programmed at a 
time since the internal decoding circuit 
is capable of sinking only one unit of 
programming current at a time. 

VERIFICATION 

After the device has been program
med, the correct program pattern can 
be verified by taking chip enable input 
low. To guarantee full supply voltage 

Symbol Min 

V'L 0 

V'H 2.0 

I P: 6.7 

PVcc I R: 4.75 

'
pRG 120 

PVCE 20 

VPRG 20 

PICE 230 

V REF 1.0 

and full temperature range operation, 
a programmed device should source 
2.4mA at VOH = 2.4V and Vcc 
7.0V at 25°C ambient temperature. 

LIABILITY 

Fujitsu utilizes an extensive testing 
procedure to ensure device perform
ance prior to shipment. However, 
100% programmabi I ity is not guaran
teed, and it is imperative that this 
specification be rigorously adhered to 
in order to achieve a satisfactory pro
gramming yield. Fujitsu will not ac
cept responsibility for any device 
found defective if it was not program
med according to this specification. 
Devices returned to Fujitsu as defec
tive must be accompanied by a com
plete truth table with clearly indicated 
locations of supposedly defective 
memory cells. 

Typ Max Unit 

0.8 V 

5.25 V 

7.0 7.3 
V 

5.0 5.25 

130 mA 

20 22 V 

20 22 V 

260 mA 

1.5 2.4 V 



AC SPECIFICATIONS (TA = 25°C) 

Parameter 

Programming Pulse Cycle Time 

Programming Pulse Width 

Programming Pulse Rise Time 

PV CE Pulse Rise Time 

PV cc Pulse Rise Time 

Programming Pulse Fall Time 

PV CE Pulse Fall Time 

PV cc Pulse Fall Time 

Address Input Set-up Time 

Chip Enable Input Set-up Time 

PV CE Set-up Time 

Address Input Hold Time 

Chip Enable Input Hold Time 

PV CE Hold Time 

PV CE Pulse Trailing Edge to Read Strobe Time 

Programming Pulse Number 

Programming Time/Bit 

Additional Programming Pulse Number 

Notes: (1) Stipulated 200n load and 15V. (5) 

(2) From 1 V to 19V (200n load). (6) 

(3) From 5.2V to 6.SV (30n load). (7) 

(4) From 19V to lV (200n load). (S) 

Symbol Min Typ 

tCYC 40 50 

tpw(1) 10 11 

t (2) - -r 

t
r
(2) - -

t
r
(3} - -

tf(4} - -

tf(4) - -
tf(5) - -

tSA 2 -

tsc 2 -

tsp(S) 4 -

tHA 2 -
tHC 2 -

tHP(7) 2 -

tpR(S) 10 -

- - -
- 120 150 

- 2 2 

From 6.SV to 5.2V (30n load). 

MB7127E/H 
MB7128E/H/Y 
MB7127L 
MB7128L 

Max 

60 

12 

2 

2 

2 

2 

2 

2 

-

-

-

-

-
-

-

100 

6120 

2 

From PVCE pulse 19V to programming pulse lV. 

From programming pulse lV to PVCE pulse 19V. 

From PV CE pulse 1 V to read strobe. 
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Unit 

p.s 

p.s 

p.s 

p.s 

p.s 

p.s 

p.s 

p.s 

p.s 

p.s 

p.s 

p.s 

p.s 

p.s 

/J.S 

Times 

p.s/bit 

Times 
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PROGRAMMING INFORMATION (continued) 
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TYPICAL WAVEFORMS 

PVcc ~\~ 
ADDRESS 

PVCE 

PROGRAMMING 
PULSE 

READ S1"ROBE 

~~~Jd1: JlJlJlJUkf 
tsc ! 

~I 
tCyct:::=lPROG. PULSES-j---ADDITIONAL PROG. 

~\~ 

ONE DETAILED PROGRAMMING CYCLE 

~ tr 5.2V PVcc 

I 
19V 

PVCE 

1V 
-

PROGRAMMING 
PULSE 

II 
t-tr 

tf 
~~ 5.2V 

I 
19V 

1\ 
tf- -1V 

19V 19V 

tSP!.Y1- tr tf I-\-- tHP 
---"-I--

READ STROBE ________ ~_tP_R_IL 



PROGRAMMING PROCEDURE 

1. Apply power; Vcc = PVcc , GND = 
OV. 

2. Select the desired bit. 
3. Read the output to confirm the 

voltage Vo = low. (In the case of 
Vo = high, select the next desired 
bit.) 

4. Apply a 20V pulse voltage to the 
PVCE input. 

5. Apply a programming pulse with 
amplitude of 120mA and duration 
of tpw (10I-ls) after a delay of tsp 
(4I-1s). 

6. Read the output Vo after a delay 
oftPR (10l-ls). 
a) In the case of Vo = low, repeat 

steps "4", "5" and "6" with 
cycle time of tCYC (50I-ls). 

b) In the case of Vo = high, apply 
2 additional programming pulses 
to provide a highly reliable 
memory cell. 

7. Select the next desired bit after a 
delay of tHA (2I-1s). 

Note 1) Programming must be done 
bit by bit. 

2) Ambient temperature during 
programming m~st b~ room 
temperature. (25 C±2 C) 

MB7127E/H 
MB7128E/H/Y 
MB7127L 
MB7128L 

Fig. 26 - PROGRAMMING FLOW CHART 
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PACKAGE DIMENSIONS 
(Suffix: -Z) 

18-LEAD CERAMIC (CERDIP) DUAL IN-LINE PACKAGE 
(CASE No. : DIP-18C-C01) 

4-164 

.lOO±.010 
12 54±0 25) .032±.012 

. . l----I------,~--____Hr---1 10.81 ±0.30) 
.800(20.32)R EF 

.018~:gg~ 

(0.46~g:~~ 
©FUJITSU LIMITED1987 D18005S·4C 

.200(5.08)MAX 

.134±.014 
(3.40±0.36) 

Dimensions in 
inches (millimeters) 



PACKAGE DIMENSIONS 
(Suffix: -M) 

INDEX-1 

18-LEAD PLASTIC DUAL-IN-L1NE PACKAGE 
(CASE No.: DIP-18P-M02) 

f 
.244~:g~! 

/l2;::::::;:::r=;:::::;:::::;:::::::;:::=r=:;::::;:=;::::;:::::::;::::;::::;;::::;:::::;:::~I~g:~) 
1-----.868~:g~:(22.05~g:~5)-----l· 

.047~0012 (1.20~g·30) 
Irl-----------------------~~·----~ 

.197(5.00)MAX 

.118(3.0)MIN 

.100(2.54) I 
TYP .02010.51 ) 

MIN 

© FUJITSU LIMITED 1985 D18009S-2C 

=:~~~~~~~/Y 1111111111111111111111111111111111111111111111111111 

MB7127L FUJITSU 
MB712 8L 1111111111111111111111111111111111111111111111111111 

Dimensions in 
inches (mill imeters) 
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PACKAGE DIMENSIONS 
(Suffix: -CV) 

4-166 

28-PAD CERAMIC (METAL SEAL) LEADLESS CHIP CARRIER 
(CASE No.: LCC-28C-A01) 

!'PIN NO.1 INDEX 

C.04011.02)TYP 
13PLCS) 

TYP 
0.8512.16) 
MAX 

·Shape of Pin No.1 index: Subject to change without notice 

© FUJITSU LIMITED 1987 C28002S·5C 

0.8512.16)TYP 

C.01510.38)TYP 

.07511.905)TYP 

Dimensions in 
inches (millimeters) 

PAD CONFIGURATION 

ASAg NC NIC NC 0, 02 

/ 2~'!r3~2.2!L2<l1~ 

r5 T 6T 71 ST 91.jci""111 

NC A4A3AOA,A2Al0 
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PROGRAMMABLE 
SCHOTTKY 8192-BIT 
READ ONLY MEMORY 

SCHOTTKY 8192·BIT DEAP PROM (1024 WORDS X 8 BITS) 

The Fujitsu MB 7131 and MB 7132 are high speed schottky TTL electrically 
field programmable read only memories organized as 1024 words by 8 bits. 
With uncommitted collector outputs provided on the MB 7131 and three
state outputs on the MB 7132, memory expansion is simple. 

The memory is fabricated with all logic "zeros" (positive logic). Logic level 
silicon) with thin epitaxial layer and schottky TTL process permits minimal 
chip size and fast access time. 

The sophisticated passive isolation termed lOP (Isolation by Oxide and Poly
silicon) with thin epitaxial layer and schottky TTL process permits minimal 
chip size and fast access time. 

The extra test cells and unique testing methods provide enhanced correlation 
between programmed and unprogrammed circuits in order to perform AC, DC 
and programming test prior to shipment. This results in extremely high 
programmability. 

• Single +5V supply voltage. 
• 1024 words x 8 bits organization, fully 

decoded. 
• Proven high programmability and relia

bility. 
• Programming by DEAP (Diffsed Eutec

tic Aluminum Process). 
• Simplified and lower power program

ing. 
• Low current PNP inputs. 
• AC characteristics guaranteed over full 

operating voltage and temperature 
range via unique testing techniques. 

• Fast access time 
y : 25ns typ, 35ns max. 
H : 30ns typ, 45ns max. 
E : 30ns typ, 55ns max. 
L : 40ns typ, 70ns max. 

• TTL compatible inputs and outputs. 
• Open collector outputs (MB 7131) 
• 3-state outputs (MB7132) 
• Chip enable lead for simplified memo

ry expansion. 
• Standard 24 pin Ceramic (Cerdip) DIP 

(Suffix: -Z) 
• Standard 24 pin Plastic DIP 

(Suffix: -M) 
• Standard 24 pin Ceramic (Metal Seal) 

FPT 
(Sufficx: -CF) 

• Standard 38 pad Ceramic (Metal Seal) 
LCC 
(Suffix: -CV) 

• JEDEC approved pin out. 

ABSOLUTE MAXIMUM RATINGS (See NOTE) 

Rating Symbol Value Unit 

Power Supply Voltage Vee -0.5 to +7.0 V 

Power Supply Voltage 
Veep -0.5 to +7.5 V (during programming) 

Input Voltage V IN -1.5 to 5.5 V 

Input Voltage (during programming) V IPRG 22.5 V 

Output Voltage (during programming) VOPRG -0.5 to +22.5 V 

Input Current liN -20 mA 

Input Current (during programming) IIPRG +270 mA 

Output Current lOUT +100 mA 

Output Current (during programming) IOPRG +150 mA 

I CERAMIC 
Tstg 

-65 to +150 
Storage Temperature I PLASTIC -40 to +125 

V 

Output Voltage VOUT -0.5 to Vee V 

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

MB7131E/H/L 
MB7132E/HIY/L 
MB7131E-SKlH-SKlL-SK 
MB7132E-SKlH-SKlY-SK/L-SK 

CERAMIC PACKAGE 
01 P-24C-CO 1 

PLASTIC PACKAGE 
OIP-24p·M02 

January 1988 
Edition 2.0 

CERAMIC PACKAGE 
OIP-24C-C04(-SK) 

CERAMIC PACKAGE 
FPT-24C·A01 

CERAMIC PACKAGE 
LCC·28C·A01 

PIN ASSIGNMENT 

A7 vce (PVce) 

A6 As 

As A9 

A4 CE4 

A3 CEI (PVCE ) 

A2 CE 3 

Al CE l 

Ao Os 

0 1 0 7 

O2 0 6 

0 3 Os 

GND 0 4 

ICC PAD CONFIGURATION: See page 16 

This device contains circuitry to protect the 
inputs against damage due to high static volt
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi
mum rated voltages to this high impedance 
circuit. 
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Fig. 1 - MB7131/7132 BLOCK DIAGRAM 

AO 

A, ,..., 
~ 

A2 

A3 

,..., 

t) 8192(128 x 64) BIT 

,..., MEMORY CELLS 
~ 

A4 
,..., 

ADDRESS 

A5 ,..., BUFFERS 
~ 

A6 ,..., 
~ 

A7 

AS 

(). 

~} ,..., 

Ag ,..., 

~ MULTIPLEXERS 

I I I I I I 
,..., 
~ 

,..., 
CHIP 

~ 
~ 

ENABLE OUTPUT BUFFERS 

roc 

I J 

1 1 1 1 1 111 

CAPACITANCE (f = 1MHz, Vee = +5V, V1N = +2V, TA = 25°C) 

Parameter Symbol Min Typ Max 

I nput Capacitance C1 - - 10 

Output Capacitance Co - - 15 

4-168 

Unit 

pF 

pF 
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GUARANTEED OPERATING CONDITIONS 

Parameter Symbol Min Typ Max Unit 

Supply Voltage Vcc 4.75 5.0 5.25 V 

Input Low Voltage Vil 0 - 0.8 V 

Input High Voltage VIH 2.0 - 5.5 V 

Ambient Temperature TA 0 - 75 °c 

DC CHARACTERISTICS 
(FUll guaranteed operating conditions unless otherwise noted.) 

Parameter Symbol Min Typ Max Unit 

Input Leakage Current 
(V IH = 5.5V) 

Input Load Current 
(V I l = 0.45V) 

Output Low Voltage IOl=10mA 

(JOl = 16mA) 10L = 16mA 

Output Leakage Current 
MB7131 

(Vo = 2AV, Chip disabled) 

Output Leakage Current 
MB7132 (Vo = 2AV, Chip disabled) 

Output Leakage Current 
MB7132 (V o = OA5V, Chip disabled) 

Input Clamp Voltage 
(lIN = -18mA) 

Power Supply Current E/H/Y 

(V IN = OPEN or GND) L 

Output High Voltage 
MB7132 

(1 0 = -2AmA) 

Output Short Circuit Current 
MB7132 (Vo = GND) 

Note: *Denotes guaranteed characteristics of the output 
high-level (ON) state when the chip is enabled 
(VC'E = DAV) and the programmed bit is addressed. 
These characteristics cannot be tested prior to 

IR 

IF 

VOL 

10lK 

10lH 

lOll 

VIC 

Icc 

V OH * 

los* 

40 p.A 

-250 p.A 

0.45 
V 

0.50 

40 p.A 

40 p.A 

-40 p.A 

-1.2 V 

125** 175 
mA 

45** 60 

2A V 

-15 -60 mA 

programming, but are guaranteed by factor testing. 
**This value denotes conditions at T A =25°C and 

Vec = +5.DV. 
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Vee 
Fig.2 - AC TEST CONDITIONS 

MB7131/MB7132 

R, R2 cL 

I tAA 300n. 600n. 30pF 

r tDIS 300n. 600n. 30pF 

I tEN 300n. 600n. 30pF 

INPUT CONDITIONS 
Amplitude. . . . . . . . . . . . . . . .. OV to 3V 
Rise and Fall Time .......... 5ns from 1 V to 2V 
Frequency ................. lMHz 

AC CHARACTERISTICS 
(Full guaranteed operating conditions unless otherwise noted.) 

L E H MB 7132YIY-SK 
Parameter Symbol 

Typ Max Typ Max Typ Max Typ Max 

Access Time (via address input) tAA 

Output Disable Time tOls 

Output Enable Time tEN 

ADDRESS INPUT 

CE----..... 
CHIP ENABLE INPUT 

CE----' 

OUTPUT 

40 70 30 55 30 45 25 

15 50 15 40 15 30 15 

25 50 15 40 15 30 15 

OPERATION TIMING DIAGRAM 

\1.,..--------V1H 

)r\.5V 
V1L 

~----~----------_4-------------------VIH 

~----~----------_4-------------------VIL 

r------, VOH 
' 1.5V \ 1.5V 

-- f:tAA - ~tAA 

__________ J '-----------VOL 

CE---------.. ~--------------- V I H 

CHIP ENABLE INPUT 

CE------------J '----------------- V I L 

tDIS 

OUTPUT 

'------------------VOL 

Note: Output disable time is the time taken for the out
put to reach a high resistance state when some of 
chip enables is taken disable. Output enable time is 
the time taken for the output to become active 

when all of chip enables are taken enable. The high 
resistance state is defined as a point on the output 
waveform equal to a tN of 0.5V from the active 
output level. 
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INPUT/OUTPUT CIRCUIT INFORMATION 
INPUT 

In the input circuit, Shottky TTL 
circuit technology is used to achieve 
high-speed operation. A PNP transistor 
in the first stage of input circuit 
remarkably improves input high/low 
current characteristics. Also, the input 
circuit includes a protection diode for 

rei iable operation. 

OPEN-COLLECTOR OUTPUT 

The open-collector output is often 
utilized in high speed applications 
where power dissipation must be mini
mized. When the device is switched, 
there is no current sourced from the 
supply rail. Consequently, the current 
spike normally associated with TTL 
totem-pole outputs is eliminated. In 
high frequency applications, this mini
mizes noise problems (false triggering) 
as well as power drain. For example, 
the transient current (low impedance 
high-level to low impedance low-level) 
is typically 30mA for the MB 7132 
(3-state) compared to OmA for the 
MB 7131 (open-collector) 

THREE-STATE OUTPUT 

A "three-state" output is a logic ele
ment which has three distinct output 
states of ZERO, ONE and OFF 
(wherein OFF represents a high im
pedance condition which can neither 
sink nor source current at a definable 
logic level). Effectively, then, the 
device has all the desirable features of 
a totem-pole TTL output (e.g., greater 
noise immunity, good rise time, line 
driving capacity), plus the ability to 
connect to bus-organized systems. 

In the case where two devices are on at 
the same time, the possibility exists 

Fig. 3 - MB 7131/7132 INPUT 

Input [)----..---+---I< \--*"--I 

Fig. 4 - MB7131 OUTPUT 

Output 
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that they may be in opposite low 
impedance states simultaneously; thus, 

the short circuit current from one 
enabled device may flow through the 
other enabled device. While physical 

damage under these conditions is un
likely, system noise problems could 

result. Therefore, the system designer 
should consider these factors to ensure 
that this condition does not exist. 

Also in the output circuit, Schottky 
TTL circuit technology is used to 
achieve high-speed operation. Also, a 
PNP transistor provided in the output 
circuit is effective to decrease a load 
for the Chip Enable circuit. 

TYPICAL CHARACTERISTICS CURVES 

4-172 

Fig.6 - liN INPUT CURRENT 
vs V IN INPUT VOLTAGE 
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Fig. 8 - IOl OUTPUT LOW CURRENT 
VS VOL OUTPUT LOW VOLTAGE 
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PROGRAMMING INFORMATION 

FUJITSU PROM TECHNOLOGY 

The Fujitsu MB 7100 series is the 
junction-shorting Schottky PROM. A 
memory cell consists of a program
mable element of a PN diode and a 
vertically connected PNP transistor. 
The current blocking state of the 
reverse diode is changed to the current 
conducting state of the shorted
junction diode by programming. The 
programming element of the PN diode 
uses the N+ and p+ diffusion layer, 
the PNP transistor uses a p+ diffusion 
layer, an N+ epitaxial layer, and a P
substrate (Fig. 24). 

Each word line island is divided by 
passive isolations named lOP (Isolation 
by Oxide and Poly-silicon), and each 
memory cell in the same island is di
vided by the passive isolation named 
SVG (Shallow V-Groove). The vertical 
structure of the junction-shorting 
memory cell makes a high packing 
density possible. 

In programming, reverse current pulses 
are applied to the cathode of the PN 

diode. This increases the temperature 
at the junction. When the temperature 
reaches the point where the silicon and 
aluminum form a eutectic, the eutectic 
diffuses from the surface of the metal
silicon contact region to the anode of 
the PN diode, and results in junction 
shorting. This program technique was 
therefore named "Diffused Eutectic 
Aluminum Process" (DEAP). 

Once the junction is shorted, the 
power dissipation at the junction de
creases to less than one fifth, and the 
temperature decreases. This drop in 
temperature stops further diffusion of 
the eutectic, and protects the PNP 
transistor from destruction. 

Fig. 24 - PROGRAMMED CELL (CROSS SECTION) 

___ ---J1 Cover Glass 

Epitaxial Layer (N) 

Buried Layer (N+) 

Substrate (p-) 

WJj Programmed by DEAP (Diffused Eutectic 
Aluminum Process) 

Fig. 25 - INTERNAL PROGRAMMING CIRCUIT 

AO 

Programmable 
Element 

A9====================~ 
CE1 

CE4 
CE3 
CE2--'--' 

OUTPUT 

4-175 



1111111111111111111111111111111111111111111111111111 =:~~ ~~~Wt~ /L 
FUJITSU MB7131E-SK/H-SK/L-SK 

1111111111111111111111111111111111111111111111111111 MB7132E-SK/H-SK/Y-SK/L-SK 

SPECIAL FACTORY TESTING 

Extra rows and extra columns of test 
celis, plus additional circuitry built 
into the PROM chip, allow improved 
factory testing of DC, AC and pro
gramming characteristics. These test 
cells and test circuitry provide en
hanced correlation between program
med and unprogrammed circuits in 
order to guarantee high program
mability and reliability. 

PROGRAMMING (in electrical view) 

The device is manufactured with out
puts low (positive logic "zero") in all 
storage cells. An output at the selected 
cell is changed to high (logic "one") 
by programming. 

"As shown in Fig. 25, transistors, Q 1 

and Q2, are turned on to select the 
desired bit for programming by using 
eight address inputs. By applying the 
PVeE pulse voltage, the chip is dis-

DC SPECIFICATIONS (TA = 25°C) 

Parameter 

Input Low Voltage 

Input High Voltage 

Power Supply Voltage 

Programming Pulse Current 

PV CE Pulse Voltage 

Programming Pulse Clamp Voltage 

PV CE Pulse Clamp Current 

Reference Voltage for a Prog. "1" 

4-176 

abled and transistor Q 3 is held off. 
Then, a train of programming pulses 
applied to the desired output flows 
through transistor 02 and memory cell 
into transistor Q,. This programming 
current changes the programmable 
element to the conducting state. 

The pulse train is stopped and two 
additional programming pulses are 
then applied to assure that the element 
is programmed properly, as soon as the 
output voltage indicates that the 
selected cell is in the logic "one" state. 
One output must be programmed at a 
time since the internal decoding circuit 
is capable of sinking only one unit of 
programming current at a time. 

VERIFICATION 

After the device has been program
med, the correct program pattern can 
be verified by taking chip enable input 
low. To guarantee full supply voltage 

Symbol Min 

V 1L 0 

V 1H 2.0 

I P: 6.7 

PVec I R: 4.75 

IpRG 120 

PVCE 20 

VPRG 20 

PICE 230 

V REF 1.0 

and full temperature range operation, 
a programmed device should source 
2.4mA at V OH = 2.4V and Vee 
7.0V at 25°C ambient temperature. 

LIABILITY 

Fujitsu utilizes an extensive testing 
procedure to ensure device perform
ance prior to shipment. However, 
100% programmabi I ity is not guaran
teed, and it is imperative that this 
specification be rigorously adhered to 
in order to achieve a satisfactory pro
gramming yield. Fujitsu will not ac
cept responsibility for any device 
found defective if it was not program
med according to this specification. 
Devices returned to Fujitsu as defec
tive must be accompanied by a com
plete truth table with clearly indicated 
locations of supposedly defective 
memory cells. 

Typ Max Unit 

0.8 V 

5.25 V 

7.0 7.3 
V 

5_0 5.25 

130 mA 

20 22 V 

20 22 V 

260 mA 

1.5 2.4 V 
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AC SPECIFICATIONS (TA = 25°C) 

Parameter Symbol Min Typ Max Unit 

Programming Pulse Cycle Time tCYC 40 50 60 Ils 

Programming Pulse Width tpw(1) 10 11 12 Ils 

Programming Pulse Rise Time t
r
(2l - - 2 Ils 

PV CE Pulse Rise Time t (2) - - 2 IlS r 

PV cc Pulse Rise Time t
r
(3) - - 2 Ils 

Programming Pulse Fall Time tf(4) - - 2 IlS 

PV CE Pulse Fall Time tf(4) - - 2 Ils 

PV cc Pulse Fall Time tf(5) - - 2 Ils 

Address Input Set-up Time tSA 2 - - Ils 

Chip Enable Input Set-up Time tsc 2 - - Ils 

PV CE Set-up Time tsp(6) 4 - - IlS 

Address Input Hold Time tHA 2 - - Ils 

Chip Enable Input Hold Time tHC 2 - - IlS 

PV CE Hold Time t Hp(7) 2 - - Ils 

PV CE Pulse Trailing Edge to Read Strobe Time tpR(8) 10 - - /lS 

Programming Pulse Number - - - 100 Times 

Programming Time/Bit - 120 150 6120 Ils/bit 

Additional Programming Pulse Number - 2 2 2 Times 

Notes: (1) Stipulated 200n load and 15V. (5) From 6.SV to 5.2V (30n load). 

(2) From lV to 19V (200n load). (6) From PVCE pulse 19V to programming pulse lV. 

(3) From 5.2V to 6.SV (30n load). (7) From programming pulse 1 V to PV CE pulse 19V. 
(4) From 19V to lV (200n load). (S) From PV CE pulse 1 V to read strobe. 
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PROGRAMMING INFORMATION (continued) 
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PV cc 

ADDRESS 

CE4 
CE2,3 

PVCE 

PROGRAMMING 
PULSE 

READ STROBE 

PVCC 

PVCE 

TYPICAL WAVEFORMS 

~\ 
tCYCP -+-PROG. PULSES ADDITIONAL PROG. 

~\~ 

ONE DETAILED PROGRAMMING CYCLE 

~ S.2V 
tr 

]
6.~V 

.;;.;~.~2V~ __ _ 

tf r= 

19V 19V 

tf-t- lV 
~----

19V 19V 

PROGRAMMING 1

1

SV fo--tpw- l\lSV 

PULSE 1 

lV 
~~tr 

READ STROBE 

tf 1-1- tHP 

LtPR~ 



PROGRAMMING PROCEDURE 

1. Apply power; Vee = PVee , GND = 

OV. 
2. Select the desired bit. 
3. Read the output to confirm the 

voltage Vo = low. (In the case of 
Vo = high, select the next desired 
bit.) 

4. Apply a 20V pulse voltage to the 
PVeE input. 

5. Apply a programming pulse with 
amplitude of 120mA and duration 
of tpw (11J.Ls) after a delay of tsp 
(4J.Ls). 

6. Read the output Vo after a delay 
oftPR (10J.Ls). 
a) In the case of Vo = low, repeat 

steps "4", "5" and "6" with 
cycle time of teye (50J.Ls). 

b) In the case of Vo = high, apply 
2 additional programming pulses 
to provide a highly reliable 
memory cell. 

7. Select the next desired bit after a 
delay of tHA (2J.Ls). 

Note 1) Programming must be done 
bit by bit. 

2) Ambient temperature during 
programming must be room 
temperature. (25°C±2°C) 
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Fig. 26 - PROGRAMMING FLOW CHART 
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PACKAGE DIMENSIONS 
(Suffix: -Z) 

24-LEAD CERAMIC (CERDIP) DUAL IN-LINE PACKAGE 
(CASE No_: DIP-24C-C01) 

r-
I I 

(Suffix: -Z) 

4-180 

R.025(O.64) 
REF 

.520~:g~~ .610~:g~~ 

1~-rr-r,.-rr'T'T--rr-r,.-rr..,...,.--r;r-r""'-'-~IJ::::} I "T::} "'==:;;=----+-_'-

f--.---1.251~:g~~(31.78~~:~~)-------I' .010~:.gg~ 

.100±.010 
(2.54±0.25) 

©FUJITSU LIMITED 1985 D24008SC-3 

S]'230(5'84)MAX 

.134±.014 
(3.40±0.36) 

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

.018~:gg; 

(0.46~g:~~) 

24-LEAD CERAMIC (CERDIP) DUAL IN-LINE PACKAGE 
(CASE No.: DIP-24C-C04) 

.100±.010 

(2.54±0.25) 

©FUJITSU LIMITED 1987D24016S-3C 

.230(5.84)MAX 

.134±.014 
(3.40±0.36) 

'1------j-.0-3-'-:2~:g~ ~ 

(0.81 ~g:~~) 
.018~:gg~ 

(0.46~g:b~) 

(0.25~g:~~) 

Dimensions in 
inches (millimeters) 

Dimensions in 
inches (millimeters) 
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PACKAGE DIMENSIONS 
(Suffix: -M) 

(Suffix: -CF) 

.100(2.54) I 
TYP 

24-LEAD PLASTIC DUAL IN-LINE PACKAGE 
(CASE No.: DlP-24P-M02) 

.039:·g20 

(0.98:~·50) 

© FUJITSU LIMITED 1987 D24015S-2C 

24-LEAD CERAMIC (METAL SEAL) FLAT PACKAGE 
(CASE No.: FPT-24C-A01) 

.2751.025 

I MIN 
.400±.007 D 

~'.641 .90'1".'<1 

fr

r-;:r:n=;;:::;:;:=;:;=;n=;:;=;:;=;r:;:;r-m-i(l O.lS±O. 18) 
INDEX AREA 

~ 

.050(1.27) 
TYP 

L ..j I .017~:gg~ 
(0.43+0.08) 

.275±.025 
(S.99r64) 

.SOO(15.24)TYP 

.010±.002 
(0.25±0.05) 

Dimensions in 
inches (millimeters) 

-lr0
10

(O.25) I MIN 

-

-

I 
.280(7.11 ) 

TYP 

_1 

(O.127:g:g~~) 
.550±.005 -0.05 ~ 

(13.97±O.13) MAX - .085±.015 
(2.16±O.38) 

.600±.012 
( lS.24±O.30) 

© FUJITSU LIMITED 1987 F24006S·2C 

Dimensions in inches 
(millimeters) 
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PACKAGE DIMENSIONS 
(Suffix: ·CV) 

4-182 

28.PAD CERAMIC (METAL SEAL) LEADLESS CHIP CARRIER 
(CASE No.: LCC·28C-A01) 

j'PIN NO.1 INDEX 

C.040(1.02)TYP 
(3PLCS) 

.040(1.02) 

TYP 
.060(1.52) 

TYP 
0.85(2.16) 
MAX 

*Shape of Pin No.1 index: Subject to change without notice 

© FUJITSU LIMITED 1987 C28002S-5C 

0.85(2.16)TYP 

C.015(0.38)TYP 

Dimensions in 
inches (miltimeters) 

PAD CONFIGURATION 

Ag ~6~ 
As 271 

(PVccl Vee 2a1 

NC ~ ~ =~ 
A7 21 

As ~: 
As ~! 

;5~"6;7 -:- 8-:9 -:1Q11,: 
A4 A3A2 A,AoNC 0, 

~1~8 0 6 

~1? Os 
l'.6 04 
115 NC 

~1~ GND 

~1_3 0 3 

~1_2 02 
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PROGRAMMABLE 
SCHOTTKY 16384-81T 
READ ONLY MEMORY 

MB 7133E/H 
MB 7134E/H/Y 

SCHOTTKY 16384-BIT DEAP PROM (4096 WORDS X 4 BITS) 

This Fujitsu MB 7133 and MB 7134 are high speed Schottky TTL electrically 
field programmable read only memories organized as 4096 words by 4 bits. 
With uncommitted collector output provided on the MB 7133 and three-state 
outputs on the MB 7134, memory expansion is simple. 
The memory is fabricated with all logic "zeros" (positive logic). Logic Level 
"ones" can be programmed by the highly reliable Deap (Diffused Eutectic 
Aluminum Process) according to simple programming procedures. 

The sophisticated passive isolation termed lOP (Isolation by Oxide and Poly
silicon) with thin epitaxial layer and Schottky TTL process permits minimal 
chip size and fast access time. 

The extra test cells and unique testing methods provide enhanced correlation 
between programmed and unprogrammed circuits in order to perform AC, DC 
and programming test prior to shipment. This results in extremely high pro
grammability. 

• Single +5V supply voltage. 
• 4096 words x 4 bits organization, 

fully decoded. 
• Proven high programmability and 

reliability. 
• Programming by Deap (diffused 

eutectic aluminum process). 
• Simplified and lower power 

programming. 
• Low current PNP inputs. 
• AC characteristics guaranteed 

over full operating voltage and 

temperature range via unique testing 
techniques. 

• Fast access time, 35ns typ 
MB 7134Y: 35ns max. 
H : 45ns max. 
E : 55ns max. 

• TTL compatible inputs and outputs. 
• Open collector (MB 7133) 
• 3-state outputs (MB 7134) 
• Two chip enables lead for simpli

fied memory expansion. 
• Standard 20 pin DIP package (: -CZ) 

Standard 28 pad LCC (: -CV) 

ABSOLUTE MAXIMUM RATINGS (See NOTE) 

Rating Symbol Value Unit 

Power Supply Voltage Vee -0.5 to +7.0 V 

Power Supply Voltage 
Vee -0.5 to +7.5 V 

(during programming) 

Input Voltage V'N -1.5 to 5.5 V 

Input Voltage (during programming) V'PRG 22.5 V 

Output Voltage V OUT -0.5 to Vee V 

Output Voltage (during programming) V OPRG -0.5 to +22.5 V 

Input Cu rrent I'N -20 mA 

Input Current (during programming) I'PRG +270 mA 

Output Current lOUT +100 mA 

Output Current (during programming) IOPRG +150 mA 

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. 

A6 

As 

A4 

A3 

Ao 

AI 

A2 

Alo 

CE2 

GND 

November 1985 
Edition 2.0 

CERAMIC PACKAGE 
DIP-20C-C03 

CERAMIC PACKAGE 
LCC-28C-A01 

o 
CERAMIC PACKAGE 

LCC-28C-A02 

PIN ASSIGNMENT 

Vcc(PVcc l 

A7 

As 

A9 

0 1 

O2 

03 

04 

All 

Lec PAD CONFIGURATION: 
See Page 15 and 16 

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

AI -
A2 -
A3 

A. 

As 
,.. 

A. -
A, 

A. 

A. -
AI • ..., 

All -

-

Fig. 1 - MB 7134 BLOCK DIAGRAM 

~ 
16384 BIT 

MEMORY CELLS 

ADDRESS 
BUFFERS 

D 

~ MULTIPLEXERS 

I I I 
CHIP ~ ENABLE OUTPUT BUFFERS 

1 1 1 
O. 0 3 O2 

CAPACITANCE (f=1MHz, Vcc=+5V, VIN=+2V, TA=25°C) 

Parameter Symbol Min Typ 

Input Capacitance C, - -

Output Capacitance Co - -

4-184 

I 

1 
0 1 

Max Unit 

10 pF 

15 pF 



GUARANTEED OPERATING CONDITIONS 

Parameter Symbol Min 

Supply Voltage Vee 4.75 

Input Low Voltage V IL 0 

Input High Voltage V IH 2.0 

Ambient Temperature TA 0 

DC CHARACTERISTICS 
(Full guaranteed operating conditions unless otherwise noted.) 

Parameter Symbol Min 

Input Leakage Current 
IR (VIH = 5.5V) 

Input Load Current 
IF (V IL = 0.45V) 

Output Low Voltage 
VOL (lOL = 10mA) 

Output Low Voltage 
VOL (lOL = 16mA) 

MB 7133 10LK 
Output Leakage Current 
(Va = 2.4 V, chip disabled) 

MB 7134 10lH 

Output Leakage Current 
MB 7134 lOlL (Va = 0.45V, chip disabled) 

Input Clamp Voltage 
VIC (lIN =-18mA) 

Power Supply Current 
Icc (V IN = OPEN or GND) 

Output High Voltage 
MB 7134 V OH * 2.4 

(10 = -2.4mA) 

Output Short Circuit Current 
MB 7134 los- -15 

(Va = GND) 

Typ 

5.0 

-

-

-

11111111111111111111111111111111111111111111111111111111111111111 

MB 7133E/H FUJITSU 
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Max Unit 

5.25 V 

0.8 V 

5.5 V 

75 °c 

Typ Max Unit 

40 J.l.A 

-250 J.l.A 

0.45 V 

0.50 V 

40 J.l.A 

40 J.l.A 

-40 J.l.A 

-1.2 V 

120 170 mA 

V 

-60 mA 

*Note: Denotes guaranteed characteristics of the out· 
put high-level (ON) state when the chip is enabled 
(V IC: e =O.4V) and the programmed bit is addressed. 

These characteristics cannot be tested prior to 
programming, but are guaranteed by factory 
testing. 
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illllllllllllllllllllllllllllllllllllllllllllllllllill11111111111 

FUJITSU MB 7133E/H 
illlllllllllllllllllllllllllllllllllllllllllllllllllllil111111111 MB 7134E/H/Y 

--+--Vee 
Fig. 2 - AC TEST CONDITIONS 

MB 7133/MB 7134 

INPUT CONDITIONS R1 R2 CL 

C L;~ R2 Amplitude· ................... OV to 3V 300.0 600.0 30pF 

Rise and Fall Time ............. 5ns from 1 V to 2V I tOIS 300.0 600.0 30pF 
'-- Frequency .................... 1 MHz 

300.0 600.0 30pF 

AC CHARACTERISTICS 
(Full guaranteed operating conditions unless otherwise noted.) 

E H MB 7134Y 
Parameter Symbol 

Typ Max Typ Max Typ Max 

Access Time (via address input) tAA 35 55 35 45 28 35 

Output Disable Time t OIS 40 40 30 

Output Enable Time tEN 40 40 30 

OPERATION TIMING DIAGRAM 

---------VIH 

ADDRESS INPUT 1.5V 

'---------VIL 

VIH 

CHIP ENABLE INPUT 

'---~-------~-------------VIL 

OUTPUT 

r------""'\, VOH 

15V 15V FtAA FtAA 

__________ J ~---------VOL 

CHIP ENABLE INPUT 
CE _______ --1 

OUTPUT 

Note: Output disable time is the time taken for the out
put to reach a high resistance state when some of 
chip enables is taken disable. Output enable time is 
the time taken for the output to become active 

4-186 

VIH 

'----------VIL 

~-------------VOL 

when all of chip enables are taken enable. The high 
resistance state is defined as a point on the output 
waveform equal to a !:N of 0.5V from the active 
output level. 

Unit 

ns 

ns 

ns 
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INPUT /OUTPUT CIRCUIT INFORMATION 

INPUT 

In the input circuit, Schottky TTL 
circuit technology is used to achieve 
high-speed operation. A PNP transistor 

in the first stage of input circuit 
remarkably improves input high/low 
current characteristics. Also, the input 
circuit includes a protection diode for 
reliable operation. 

OPEN COLLECTOR OUTPUT 

The open-collector output is often 
utilized in high speed applications 
where power dissipation must be mini
mized. When the device is switched, 
there is no current sourced from the 
supply rail. Consequently, the current 
spike normally associated with TTL 
totem-pole outputs is el iminated. In 
high frequency applications, this mini
mizes noise problems (false triggering) 
as well as power drain. For example, 
the transient current (low impedance 
high-level to low impedance low-level) 
is typically 30mA for. the MB 7134 
(3-state) compared toOmA for the 
MB 7133 (open-collector) 

THREE-STATE OUTPUT 

A "three-state" output is a logic ele
ment which has three distinct output 
states of ZERO, ONE and OFF 
(wherein OFF represents a high im
pedance~condition which can neither 
sink nor source current at a definable 
logic level). Effectively, then, the 
device has all the desirable features of 
a totem-pole TTL output (e.g., greater 
noise immunity, good rise time, line 
driving capacity), plus the ability to, 
connect to bus-organized systems. 

In the case where two devices are on at 
the same time, the possibility exists 

that they may be in opposite low 

Fig. 3 - MB 7133/MB 7134 INPUT 

Input 

Fig. 4 - MB 7133 OUTPUT 

Output 
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impedance states simultaneously; thus, 
the short circuit current from one 
enabled device may flow through the 
other enabled device. While physical 
damage under these conditions is un· 
likely, system noise problems could 
result. Therefore, the system designer 
should consider these factors to ensure 
that this condition does not exist. 

Also in the output circuit, Schottky 
TIL circuit technology is used to 
achieve high-speed operation. Also, a 
PNP transistor provided in the output 
circuit is effective to decrease a load 
for the Chip Enable circuit. 

Fig. 5 - MB 7134 OUTPUT 

TYPICAL CHARACTERISTICS CURVES 
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Fig. 9 - IOH OUTPUT HIGH CURRENT 
vs VOH OUTPUT HIGH VOLTAGE 
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vs AMBIENT TEMPERATURE 
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PROGRAMMING INFORMATION 

FUJITSU PROM TECHNOLOGY 

The Fujitsu MB 7100 series Schottky 
PROM is fabricated using Schottky 
TTL technology, passive isolation 
technology known as Isolation by 
Oxide and Poly-silicon (lOP), which is 
achieved by thin-epitaxial and Shallow 
V-Grooving (SVG), Diffused Eutectic 
Aluminum Process (Deap) technology 
with fine emitter and pulse program
ming method which achieve high-speed 

operation, high- speed programming, 
high programmability and high relia

bility_ 

One memory cell is originally struc
tured with a base-open NPN transistor 

and then programmed by shorting the 
base-emitter junction, i_e. shorted 
junction type cell which is achieved by 
eutectically melting aluminum and sili
con adjacent to the P-N junction of 
cell diode with relatively low tempera

ture, i.e. Deap technology. 

Fast programming time of typically 
150J-Ls/bit is achieved with a fine em it
ter cell which requires less program
ming energy; the result is negligible 

thermal stress. This high reliability 
feature virtually eliminates aluminum 
migration in the programmed cell. 
Further, Fujitsu advanced technology 

allows very high programmability. 

SPECIAL FACTORY TESTING 

Extra rows and extra columns of test 

cells, plus additional circuitry built 
into the PROM chip, allow improved 
factory testing of DC, AC and pro

gramming characteristics. These test 
cells and test circuitry provide en
hanced correlation between program
med and unprogrammed circuits in 
order to guarantee high program
mability and reliability. 

Fig_ 18 - PROGRAMMED CELL (CROSS SECTION) 

_____ I Cover Glass 

Epitaxial Layer (Collector) 

Buried Layer 

Substrate 

_ Programmed by diffused eutectic alumi

num process (DEAP) 

Fig. 19 - INTERNAL PROGRAMMING CIRCUIT 

OUTPUT 
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PROGRAMMING INFORMATION (continued) 

PROGRAMMING 

The device is manufactured with out
puts low (positive logic "zero") in all 
storage cells. To make an output high 
at a particular cell, a junction must be 
changed from a blocking state to a 
conducting state. This procedure is 
called programming. 

A logic "one" can be permanently 

programmed into a selected bit loca
tion. The desired bit for programming 
is selected using twelve address inputs 
to turn on transistors 01 and 02. By 
applying the PV CE pulse voltage, the 
chip is disabled and transistor 03 is 
held off. Then, a train of programming 
pulses applied to the desired output 
flows through the junction into tran
sistor 01. This programming current 
changes the junction to the conducting 
state. The pulse train is stopped as 
soon as the output voltage indicates 

Parameter 

Input Low Voltage 

Input High Voltage 

Power Supply Voltage 

Programming Pulse Current 

PVCE Pulse Voltage 

Programming Pulse Clamp Voltage 

PVCE Pulse Clamp Current 

Reference Voltage for a Prog. "1" 

4-192 

that the selected bit is in the logic one 
state. 

To assure that the element is program
med properly, two additional program
ming pulses are applied immediately 
after an output voltage indicates con
duction in the programmed bit. 

One output must be programmed at a 
time since the internal decoding cir
cuit is capable of sinking only one 
unit of programming current at a 
time. 

VERIFICATION 

After the device has been program
med, the correct program pattern can 
be verified when all chip enables are 
taken enable. To guarantee full supply 
voltage and full temperature range op
eration, a programmed device should 
source 2.4mA at VOH = 2.4 V and 

V cc = 7V at 25°C ambient tempera
ture. 

Symbol Min 

VIL 0 

V1H 2.0 

I P: 6.7 

pVcc 1 R: 4.75 

IpRG 120 

PVCE 20 

VPRG 20 

PIcE 230 

VREF 1.0 

RELIABILITY 

Fujitsu utilizes an extensive testing 
procedure to ensure device perform
ance prior to shipment. However, 
100% programmability is not guaran
teed, and it is imperative that this 
specification be rigorously adhered to 
in order to achieve a satisfactory pro
gramming yield. Fujitsu will not ac
cept responsibility for any device 
found defective if it was not program
med according to this specification. 
Devices returned to Fujitsu as defec
tive must be accompanied by a com
plete truth table with clearly indicated 
locations of supposedly defective 
memory cells. 

Typ Max Unit 

- 0.8 V 

- 5.25 V 

7.0 7.3 
V 

5.0 5.25 

- 130 mA 

20 22 V 

20 22 V 

- 260 mA 

1.5 2.4 V 



Parameter 

Programming Pulse Cycle Time 

Programming Pulse Width 

Programming Pulse Rise Time 

PVCE Pulse Rise Time 

PVcc Pulse Rise Time 

Programming Pulse Fall Time 

PVCE Pulse Fall Time 

PVcc Pulse Fall Time 

Address Input Set-up Time 

Chip Enable Input Set-up Time 

PVCE Set-up Time 

Address Input Hold Time 

Chip Enable Input Hold Time 

PVCE Hold Time 

PVCE Pulse Trailing Edge to Read Strobe Time 

Programming Pulse Number 

Programming Time/Bit 

Additional Programming Pulse Number 

Notes: (1) Stipulated 200[2 load and 15V. 

(2) From 1V to 19V (200[2 load). 

(3) From 5.2V to 6.BV (30[2 load). 

(4) From 19V to lV (200rlload). 

IIIIIIIIIIIIIIIIIIIIIII~IIIIIIII~IIIIIIIIIIIIIIIIIIIIII11111111 
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Symbol Min Typ Max 

tCYC 40 50 60 

t pW (1) 10 11 12 

t
r

(2) - - 2 

t (2) 
r - - 2 

t
r

(3) - - 2 

tf(4) - - 2 

tf(4) - - 2 

tf(S) - - 2 

tSA 2 - -

tsc 2 - -

tsp(S) 4 - -

tHA 2 - -

tHC 2 - -

tHP(7) 2 - -

tpR 
(8) 

10 - -

n - - 100 

- 120 150 6120 

- 2 2 2 

(5) From 6.BV to 5.2V (30[2 load). 

(6) From PVCE pulse 19V to programming pulse 1V. 

(7) From programming pulse 1V to PVCE pulse 19V. 

(B) From PV CE pulse 1 V to read strobe. 

Unit 

ps 

ps 

ps 

ps 

ps 

ps 

ps 

ps 

ps 

ps 

P.s 

ps 

ps 

ps 

ps 

Times 

ps/bit 

Times 
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PROGRAMMING INFORMATION (continued) 

4-194 

PV ee 

ADDRESS 

PROGRAMMING 
PULSE 

READ STROBE 

PV ee 

pV eE 

TYPICAL WAVEFORMS 

~\ 
teye t-------1 

t--PROG. PULSES--r--ADDITIONAL PROG. 

---1L\~ 

ONE DETAILED PROGRAMMING CYCLE 

5.2V 

19V 19V 

! 

! I 

II 

lV t, "t W 
19V 19V 

I 
- tpw 15V 

PROGRAMMING I 
PULSE 

I 
I 

1V 
t, 

READ STROBE 
utPR~ 



PROGRAMMING PROCEDURE 

1. Apply power; Vee =PV ee , GND= 
OV. 

2. Select the desired bit. 
3. Read the output to confirm the 

voltage Va =Iow. (In the case of 
Va =high, select the next desired 
bit.) 

4. Apply a 20V pulse voltage to the 
PV eE input. 

5. Apply a programming pulse with 
amplitude of 125 mA and duration 
of tpw (l1~s) after a delay of tsP 

(4~s). 
6. Read the output Va after a delay 

of tpR (10~s). 
a) In the case of Va = low, repeat 

steps "4", "5" and "6" with 
cycle time of teyc (50I1s). 

b) I n the case of Va = high, apply 
2 additional programming pulses 
to provide a highly reliable 
memory cell. 

7. Select the next desired bit after a 
delay of tHA (2~s). 

Note 1) Programming must be done 
bit by bit. 

2) Ambient temperature during 
programming must be room 
temperature. (25°C±2°C) 

1111111111111111111111111111111111111111111111111111 
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Fig. 20 - PROGRAMMING FLOW CHART 
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PACKAGE DIMENSIONS 

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

4-196 

R .025(0.64) 
REF I 

.284(7.21 ) 

.302(7.67) 

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

.090(2.29) 

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

~----+------.~90~0(=22~.8=6)=R=EF--~~ 
.013(0.33) 
.023(0.58) 

.200(5.08) MAX 

.120(3.05) 

.150(3.81 ) 

Dimensions in inches 
(millimeters) 



PACKAGE DIMENSIONS 

PAD CONFIGURATION 

AS AgNCNC /~, 02 

/ ~~2~:.?~2]~~2EL.!~ 

A7261 

NC 2"7; 

(PVccl Vee 2~L_l 

NC 1.. r _! TOP VIEW 
NC 21 

:: ~1 

~1~8 03 

~'? 04 
L'_6 A'1 
115 CE, (PVce ) 
~~ GND 

t~;~ 
;5;6:-7~8:9~Q111; / 
NCA4A3AoA,A2Al0 

28-PAD CERAMIC (METAL SEAL) LEADLESS CHIP CARRIER 
(CASE No_: LCC-28C-A01) 

*PIN 1 INDEX 

! 

.445(11.30) 

.460(11.68) 

n 
.445(11.30) 
.460(11.68) 

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

.30bl( 7 .62) TYP 

11111111111111111111111111111111111111111111111111111/1111111111/ 

MB 7133E/H FUJITSU 
MB 7134E/H/Y 11111111111111111111111111111111111111111111111111111111111111111 

.085(2.16)TYP 

C.015(O.38)TYP 

Dimensions in inches 
(millimeters) 

4-197 



11111111111111111111111111111111111111111111111111111111111111111 

FUJITSU MB 7133E/H 
IIIIIIIIIIIIIIIII~IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII1111111111 MB 7134E/H/Y 

PACKAGE DIMENSIONS 

4-198 

PAD CONFIGURATION 

AS AgNCNC /~1 02 

/ ~~2~~~2~!J!!2.QL.!~ 

A726' 
NC 27i 

(PVccl vee i~l_1 

NC ~r-! TOP VIEW 
NC 21 

:: ~] 

~1~8 03 

~1? 04 
l'!J Au 
115 CE, IPVce ) 
~~ GNO 

~1~ ~ 
... '.2 CE2 

i5-:6:-7;i:9~Q111: / 
NCA4A3AOA,A2Al0 

28·PAD CERAMIC {METAL SEALI LEADLESS CHIP CARRIER 
ICASE No., LCC·28C·A021 

'PlN"ND'X -1 ~ ;------
" :445111.30) 350(8.89) 

d
'·OIlI'··SBel ·TV' 

[ . . 

C.040(1.02)TVP I 
44501301 (3PLCS) ----1 
460(11.68)50 

• Shape of Pm 1 ,ndex: Sublecttochangew,thoutnOI,ce 

O,men$,ons,nmches 
(mill,meters) 
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PROGRAMMABLE 
SCHOTTKY 16384-BIT 
READ ONLY MEMORY 

MB7137E/H 
MB7138E/H/Y 
MB7137E-SK/H-SK 
MB7138E-SK/H-SK/Y -SK 

SCHOTTKY 16384-BIT DEAP PROM (2048 OWRDS X 8 BITS) 

The Fujitsu MB7137 and MB7138 are high speed Schottky TTL electrically 
field programmable read only memories organized as 2048 words by 8 bits. 
With uncommitted collector outputs provided on the MB7137 and three-state 
outputs on the MB7138, memory expansion is simple. 

The memory is fabricated with all logic "zeros" (positive logic). Logic level 
"ones" can be programmed by the highly reliable DEAP(Diffused Eutectic 
Aluminum Process) according to simple programming procedures. 

The sophisticated passive isolation termed lOP (Isolation by Oxide and Poly
silicon) with thin epitaxial layer and Schottky TTL process permits minimal 
chip size and fast access time. 

The extra test cells and unique testing methods provide enhanced correlation 
between programmed and unprogrammed circuits in order to perform AC, DC 
and programming test prior to shipment. This results in extemely high pro
grammability. 

• Single +5V supply voltage. 
• 2048 words x 8 bits organization, fully 

decoded. 
• Proven high programmability and relia

bility. 
• Programming by DEAP (Diffused 

Eutectic Aluminum Process). 
• Simplified and lower power program

ming. 
• Low current PNP inputs. 
• AC characteristics guaranteed over full 

operating voltage and temperature 
range via unique testing techniques. 

• Fast access time,35ns typo 
Y 35ns max. (MB7138) 
H : 45ns max. 
E : 55ns max. 

• TTL compatible inputs and outputs. 
• Open collector outputs (MB7137) 
• 3 state outputs (MB7138) 
• Three chip enable leads for simplified 

memory expansion. 
• 300/600 mil standard 24-pin Ceramic 

(Cerdip) DIP 
(Suffix: -Z) 

• Standard 24-pin Plastic DIP 
(Suffix: -M) 

• Standard 24-pin Ceramic (Metal Seal) 
FPT 
(Suffix: -CF) 

• Standard 28-pad Ceramic (Metal Seal) 
LCC 

(Suffix: -CV) 
• JEDEC approved pin out. 

ABSOLUTE MAXIMUM RATINGS (See NOTE) 

Rating Symbol Value Unit 

Power Supply Voltage Vee -0.5 to +7.0 V 

Power Supply Voltage 
Veep -0.5 to +7.5 V (during programming) 

Input Voltage V IN -1.5 to +5.5 V 

Input Voltage (during programming) VIPAG 22.5 V 

Output Voltage (during programming) VOPAG -0.5 to +22.5 V 

Input Current liN -20 rnA 

Input Current (during programming) IIPAG +270 rnA 

Output Current lOUT +100 mA 

Output Current (during programming) IOPAG +150 rnA 

Storage Temperature 
I Ceramic -65 to +150 °c I Plastic 

TSTG -40 to +125 

Output Voltage VOUT -0.5 to Vee V 

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. 

December 1987 
Edition 2.0 

CERAMIC PACKAGE CERAMIC PACKAGE 
DIP-24C-C01 DIP-24C-C04(·SK) 

PLASTIC PACKAGE CERAMIC PACKAGE 
DIP-24P-M02 FPT-24C-A01 

CERAMIC PACKAGE 
LCC·28C-A02 

PIN ASSIGNMENT 

Vee (PVee) 

As 

A9 

AIO 

CEI (PVee) 

CE 3 

CE 2 

Os 

07 

0 6 

Os 

0 4 

LCC PAD CONFIGURATION: See page 16 

This device contains circuitry to protect the 
inputs against damage due to high static volt
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi
mum rated voltages to this high impedance 
circuit. 
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Fig. 1 - MB 7137/7138 BLOCK DIAGRAM 

4-200 

AO 

A1 

A2 

A3 

A4 

A5 

AS 

A7 

AS 

Ag 

A10 

CE1 G------i 

CE2D------t 

CE3O------i 

Parameter 

Input Capacitance 

Output Capacitance 

ADDRESS 
BUFFERS 

CHIP 
ENABLE 

16384 BIT 
MEMORY CELLS 

MULTIPLEXERS 

OUTPUT BUFFERS 

Symbol Min Typ 

C
1 - -

Co - -

Max Unit 

10 pF 

15 pF 
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GUARANTEED OPERATING CONDITIONS 

Parameter Symbol 

Supply Voltage Vcc 

Input Low Voltage V ,L 

Input High Voltage V ,H 

Ambient Temperature TA 

DC CHARACTERISTICS 
(Full guaranteed operating conditions unless otherwise noted.) 

Parameter Symbol 

Input Leakage Current 
IR (V IH = 5.5V) 

Input Load Current 
IF (V IL = 0.45V) 

Output Low Voltage 
10L = 10mA 

10L = 16mA 
VOL 

Output Leakage Current 
MB7137 10LK (Va = 2.4V, chip disabled) 

Output Leakage Current 
MB7138 10lH (Va = 2.4V, chip disabled) 

Output Leakage Current 
MB7138 lOlL (Va = 0.5V, chip disabled) 

Input Clamp Voltage 
VIC (lIN = -18mA) 

Power Supply Current 
Icc (V IN = OPEN or GND) 

Output High Voltage 
MB7138 VOHo (10'" -2.4mA) 

Output Short Circuit Current 
MB7138 los* (Va'" GND) 

Note: * Denotes guaranteed characteristics of the output 
high-level (ON) state when the chip is enabled 
(Vee = 0.4 V) and the programmed bit is ad
dressed. These characteristics cannot be tested 

Min Typ Max Unit 

4.75 5.0 5.25 V 

0 - 0.8 V 

2.0 - 5.5 V 

0 - 75 °c 

Min Typ Max Unit 

40 J.lA 

-250 J.lA 

0.45 
V 

0.50 

40 J.lA 

40 J.lA 

-40 J.lA 

-1.2 V 

130** 180 mA 

2.4 V 

-15 -60 mA 

prior to programming, but are guaranteed by 
factor testing. 

** This value denotes conditions at T A = 25°C and 
Vee = +5.0V. 
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Fig. 2 - AC TEST CONDITIONS 
Vee 

INPUT CONDITIONS 

Amplitude .................... OV to 3V 
Rise and Fall Time .............. 5ns from 1 V to 2V 
Frequency .................... 1 MHz 

AC CHARACTERISTICS 
(Full guaranteed operating conditions unless otherwise noted.) 

E 

r 
I 
I 

MB 7137/MB 7138 

R, R2 CL 

tAA 300n 600n 3QpF 

tOIS 300n 600n 30pF 

tEN 300n 600n 30pF 

H MB7138Y/Y-SK 
Parameter Symbol Unit 

Typ Max Typ Max Typ Max 

Access Time (via address input) tAA 35 55 35 45 30 35 

Output Disable Time 

Output Enable Time 

ADDRESS INPUT 

CHIP ENABLE INPUT 

OUTPUT 

CHIP ENABLE INPUT 

OUTPUT 

t OIS 15 40 15 40 15 30 

tEN 20 40 20 40 20 30 

OPERATION TIMING DIAGRAM 

\i/.r--------VIH \J! 
11\.5V ______ ---J )~.5V 

V,L 
CE,---...... r--~~-----~----------V,H 

~--~-----~----------------V,L 

~ f.'tAA - )ftAA . r------, --------VOH 
'1.5V \ 15V 

__________ J '-----------VOL 

CE2.3---..J 

CE2.3 -------,. r---------V,H 

'----------V, L 

tOIS 

~----------VOL 

Note: Output disable time is the time taken for the out
put to reach a high resistance state when some of 
chip enables is taken disable. Output enable time is 
the time taken for the output to become active 

when all of chip enables are taken enable. The high 
resistance state is defined as a point on the output 
waveform equal to a f:l V of O.5V from the active 
output level. 
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INPUT/OUTPUT CIRCUIT INFORMATION 
INPUT 

In the input circuit, Shottky TTL 
circuit technology is used to achieve 
high-speed operation_ A PNP transistor 
in the first stage of input circuit 
remarkably improves input high/low 
current characteristics. Also, the input 
circuit includes a protection diode for 
reliable operation. 

OPEN-COLLECTOR OUTPUT 

The open-collector output is often 
utilized in high speed applications 
where power dissipation must be mini
mized. When the device is switched, 
there is no current sourced from the 
supply rail. Consequently, the current 
spike normally associated with TTL 
totem-pole outputs is eliminated. In 
high frequency applications, this mini
mizes noise problems (false triggering) 
as well as power drain. For example, 
the transient current (low impedance 
high-level to low impedance low-level) 
is typically 30mA for the MB 7138 
(3-state) compared to OmA for the 
MB 7137 (open-collector) 

THREE-STATE OUTPUT 

A "three-state" output is a logic ele
ment which has three distinct output 
states of ZERO, ONE and OFF 
(wherein OFF represents a high im
pedance condition which can neither 
sink nor source current at a definable 
logic level). Effectively, then, the 
device has all the desirable features of 
a totem-pole TTL output (e.g., greater 
noise immunity, good rise time, line 
driving capacity). plus the ability to 
connect to bus-organized systems. 

In the case where two devices are on at 
the same time, the possibility exists 

Fig_ 3 - MB 7137n138 INPUT 

Input l }----4I~-+---1C 1---....... ---1 

Fig.4 - MB 7137 OUTPUT 

Output 
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that they may be ;n opposite low 
impedance states simultaneously; thus, 
the short circuit current from one 
enabled device may flow through the 
other enabled device. While physical 
damage under these conditions is un
likely, system noise problems could 

result. Therefore, the system designer 
should consider these factors to ensure 
that this condition does not exist. 

Also in the output circuit, Schottky 
TTL circuit technology is used to 
achieve high-speed operation. Also, a 
PNP transistor provided in the output 
circuit is effective to decrease a load 
for the Chip Enable circuit. 

Fig. 5 - MB 7138 OUTPUT 

Output 

TYPICAL CHARACTERISTICS CURVES 

~ 
3-
I-
Z 
w 
a:: 
a:: 
::> 
(,) 

I-
::> 
D.. 

~ 
i 
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0 

-10 

-20 

-30 

Fig. 6 - liN INPUT CURRENT 
vs VIN INPUT VOLTAGE 

TA~25od 

-~ b::1 
~ ~ R ~ 

'\ ~1,'\VcC=4.5V 
Vcc=5.0V f--

"'-Vcc=5.5V 

M~ 713~/38 
-1.0 o 1.0 2.0 

V 1N • INPUT VOLTAGE (V) 

Fig. 7 - IOl OUTPUT LOW CURRENT 
vs VOL OUTPUT LOW VOLTAGE 
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Fig. 8 - IOL OUTPUT LOW CURRENT 
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Fig. 10 - tAA ACCESS TIME 
vs AMBIENT TEMPERATURE 

t=::: r-- -~ 

~ ~VCC=4.5V_ 
~VCC:5.0V 

!--

V CC-j'5V_ r---

J 
o 
-50 o 50 

MIB 71f 

100 

70 

60 

50 

40 

30 

20 

10 

o 

T A, AMBIENT TEMPERATURE (OC) 

Fig. 12 - tos DISABLE TIME 
vs AMBIENT TEMPERATURE 

VCC=4.5V 
VCC=5.0V 1'-. 
VCC=5.5V, ~ 1'-._ 

MIB71y 

-50 0 50 100 

T A, AMBIENT TEMPERATURE (oC) 
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~ 
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I
Z 
LU 
a: 
a: 
:J 
u 
:r: 
~ 
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I

Fig. 9 - IOH OUTPUT HIGH CURRENT 
vs VOH OUTPUT HIGH VOLTAGE 
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Fig. 11 - tAA ACCESS TIME 
vs AMBIENT TEMPERATURE 
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Fig. 13 - tOIS DISABLE TIME 
vs AMBIENT TEMPERATURE 
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70 
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Fig. 14 - tEN ENABLE TIME 
vs AMBIENT TEMPERATURE 
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PROGRAMMING INFORMATION 

FUJITSU PROM TECHNOLOGY 

The Fujitsu MB 7100 series is the 
junction-shorting Schottky PROM. A 
memory cell consists of a program
mable element of a PN diode and a 
vertically connected PNP transistor. 
The current blocking state of the 
reverse diode is changed to the current 
conducting state of the shorted
junction diode by programming. The 
programming element of the PN diode 
uses the N+ and p+ diffusion layer, 
the PNP transistor uses a p+ diffusion 
layer, an N+ epitaxial layer, and a P
substrate (Fig. 18). 

Each word line island is divided by 
passive isolations named lOP (Isolation 
by Oxide and Poly-silicon), and each 
memory cell in the same island is di· 
vided by the passive isolation named 
SVG (Shallow V-Groove). The vertical 
structure of the junction-shorting 
memory cell makes a high packing 
density possible. 

In programming, reverse current pulses 
are applied to the cathode of the PN 
diode. This increases the temperature 
at the junction. When the temperature 
reaches the point where the silicon and 
aluminum form a eutectic, the eutectic 
diffuses from the surface of the metal
silicon contact region to the anode of 
the PN diode, and results in junction 
shorting. This program technique was 
therefore named "Diffused Eutectic 
Aluminum Process" (DEAP). 

Once the junction is shorted, the 
power dissipation at the function de
creases to less than one fifth, and the 
temperature decreases. This drop in 
temperature stops further diffusion of 
the eutectic, and protects the PNP 
transistor from destruction. 

SPECIAL FACTORY TESTING 

Fig. 18 - PROGRAMMED CELL (CROSS SECTION) 

_______ I Cover Glass 

Epitaxial Laver (N) 

Buried Laver (N+) 

Substrate (P-) 

~ Programmed by DEAP (Diffused Eutectic 
Aluminum Process) 

Fig. 19 - INTERNAL PROGRAMMING CIRCUIT 

Extra rows and extra columns of test A10~~~~~~~~~~~~3 
cells, plus additional circuitry built 
into the PROM chip, allow improved 
factory testing of DC, AC and pro
gramming characteristics. These test 

1111111111111111111111111111111111111111111111111111 
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cells and test circuitry provide en
hanced correlation between program
med and unprogrammed circuits in 
order to guarantee high program
mability and reliability_ 

PROGRAMMING (in electrical view) 

The device is manufactured with out
puts low (positive logic "zero") in all 
storage cells. An output at the selected 
cell is changed to high (logic "one") 
by programming. 
"As shown in Fig. 19, transistors, 0 1 
and O2 , are turned on to select the 
desired bit for programming by 
using 'nine address inputs. By apply
ing the PVCE pulse voltage, the chip is 
disabled and transistor 0 3 is held off. 
Then, a train of programming pulses 
applied to the desired output flows 
through transistor O2 and memory cell 

DC SPECIFICATIONS (TA = 25°C) 

Parameter 

Input Low Voltage 

Input High Voltage 

Power Supply Voltage 

Programming Pulse Current 

PV CE Pulse Voltage 

Programming Pulse Clamp Voltage 

PV CE Pulse Clamp Current 

Reference Voltage for a Prog. "1" 

4-208 

into transistor 0 1 , This programming 
current changes the programmable 
element to the conducting state. 

The pulse train is stopped and two 
additional programming pulses are 
then applied to assure that the element 
is programmed properly, as soon as the 
output voltage indicates that the 
selected cell is in the logic "one" state. 
One output must be programmed at a 
time since the internal decoding 
circuit is capable of sinking only one 
unit of programming current at a time. 

VERIFICATION 

After the device has been programmed, 
the correct program pattern can be 
verified by taking chip enable input 
low. To guarantee full supply voltage 
and full temperature range operation, 
a programmed device should source 

Symbol Min 

V1L 0 

V1H 2.0 

P: 6.7 
PVcc 

R: 4.75 

IpRG 120 

PVCE 20 

VPRG 20 

PICE 230 

VREF 1.0 

2.4mA at VOH == 2.4V and V cc = 7 .OV 
at 25°C ambient temperature. 

LIABILITY 

Fujitsu utilizes an extensive testing 
procedure to ensure device perform
ance prior to shipment. However 
100% programmability is not guaran: 
teed, and it is imperative that this 
specification be rigorously adhered to 
in order to achieve a satisfactory pro
gramming yield. Fujitsu will not ac
cept responsibility for any device 
found defective if it was not program
med according to this specification. 
Devices returned to Fujitsu as defec
tive must be accompanied by a com
plete truth table with clearly indicated 
locations of supposedly defective 
memory cells. 

Typ Max Unit 

- 0.8 V 

- 5.25 V 

7.0 7.3 
V 

5.0 5.25 

- 130 mA 

20 22 V 

20 22 V 

- 260 mA 

1.5 2.4 V 



AC SPECIFICATIONS (T A= 25°C) 

Parameter 

Programming Pulse Cycle Time 

Programming Pulse Width 

Programming Pulse Rise Time 

PVCE Pulse Rise Time 

PVcc Pulse Rise Time 

Programming Pulse Fall Time 

PVCE Pulse Fall Time 

PVcc Pulse Fall Time 

Address Input Set-up Time 

Chip Enable Input Set-up Time 

PVCE Set-up Time 

Address Input Hold Time 

Chip Enable Input Hold Time 

PVCE Hold Time 

PVCE Pulse Trailing Edge to Read Strobe Time 

Programming Pulse Number 

Programming Time/Bit 

Additional Programming Pulse Number 

Notes: (1) Stipulated 200n load and 15V. 

(2) From lV to 19V (200n load). 

(3) From 5.2V to 6.8V (30n load). 

(4) From 19V to lV (200n load). 

::~~~~~~~/Y 1111111111111111111111111111111111111111111111111111 
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Symbol Min Typ Max 

tCYC 40 50 60 

t pw (1) 10 11 12 

t (2) - - 2 r 

t r (2) - - 2 

tr (3) - - 2 

tf(4) - - 2 

tf(4) - - 2 

tf(5) - - 2 

tSA 2 - -

tsc 2 - -

tsp(6) 4 - -

tHA 2 - -

tHC 2 - -

tHP (7) 2 - -

tpR 
(8) 

10 - -

- - - 100 

- 120 150 6120 

- 2 2 2 

(5) From 6.SV to 5.2V (30n load). 

(6) From PVCE pulse 19V to programming pulse lV. 

(7) From programming pulse lV to PVCI' pulse 19V. 

(S) From PV CE pulse lV to read strobe. 

Unit 

j.1s 

j.1s 

j.1s 

j.1s 

j.1s 

j.1s 

j.1s 

j.1s 

j.1s 

j.1s 

j.1s 

j.1s 

j.1s 

j.1s 

j.1s 

Times 

j.1s/bit 

Times 
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PROGRAMMING INFORMATION (continued) 

4·210 

PVcc 

ADDRESS 

CE 

PVCE 

PROGRAMMING 
PULSE 

READ STROBE 

PVcc 

PV CE 

TYPICAL WAVEFORMS 

ONE DETAILED PROGRAMMING CYCLE 

~ ~8V 
tr tf 

5.2V 5.2V 

I I 
19V 19V 

.\ 
lV -t r tf-1-1V 

-

19V 19V 

PROGRAMMING 
PULSE 

tsP 1-'{1- tr tf -fo- tHP 

-- I 
READ STROBE ________ ~_.tP_Rk 



PROGRAMMING PROCEDURE 

1. Apply power; Vee =PVee , GND= 
OV. 

2. Select the desired bit. 
3. Read the output to confirm the 

voltage Va = low. (I n the case of 
Va =high, select the next desired 
bit.) 

4. Apply a 20V pulse voltage to the 
PVCE input. 

5. Apply a programming pulse with 
amplitude of 125 mA and duration 
of t pw (l1~s) after a delay of tsp 
(4~s). 

6. Read the output Va after a delay 
oftpR (10~s). 
a) I n the case of Va = low, repeat 

steps "4", "5" and "6" with 
cycle time of teye (50~s). 

b) In the case of Va = high, apply 
2 additional programming pulses 
to provide a highly reliable 
memory cell. 

7. Select the next desired bit after a 
delay of tHA (2~s). 

Note 1) Programmi ng must be done 
bit by biL 

2) Ambient temperature during 
programming must be room 
temperature. (25°C±2°C) 

=:~~ ~~:~~/Y .1111111111111111111111111111111111111111111111111111 
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Fig. 20 - PROGRAMMING FLOW CHART 
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PACKAGE DIMENSIONS 
(Suffix: ·Z) 

24-LEAD CERAMIC (CERDIP) DUAL IN-LINE PACKAGE 
(CASE No.: DIP-24C-C01) 

(Suffix: ·Z) 

4-212 

R.025(0.64) 
REF 

©FUJITSU LIMITED 1985 D24008SC·3 

~
'230(5'84)MAX 
.134±.014 

(3.40±0.36) 

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

.018~:gg; 

(0.46~g:6~) 

24-LEAD CERAMIC (CERDIP) DUAL IN-LINE PACKAGE 
(CASE No.: DIP-24C-C04) 

.100±.010 
(2.54±0.25) 

©FUJITSU LIMITED 1987D24016S-3C 

.230(5.84)MAX 

.134±.014 
(3.40±0.36) 

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

.018~:gg~ 

(O.46~g:6~) 

Dimensions in 
inches (millimeters) 

Dimensions in 
inches (millimeters) 
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PACKAGE DIMENSIONS 
(Suffix: -M) 

24-LEAD PLASTIC DUAL IN-LINE PACKAGE 

.100(2.54) I 
TYP 

.04<:g~~ 

(1.13~g:~~) 

© FUJITSU LIMITED 1987 D24009S-2C 

(CASE No_: DIP-24P-M02) 

~I .018±.003 
(0.45±0.08) 

(Suffix: -CF) 

24-LEAD CERAMIC (METAL SEAL) FLAT PACKAGE 
(CASE No.: FPT-24C-A01) 

.27J.025 

I MIN 
.400±.007 D 
~O.'" ."""."', 

'N"XAReA ~ 11 ~O.'" 

.050(1.27) 
TYP 

(13.97±0.13) 
.SOO±.012 

( 15.24±0.30) 

© FUJITSU LIMITED 1987 F24006S-2C 

.275±.025 
(S.99rS4) 

.031(0.79) 
MAX --

.SOO±.010 
( 15.24±0.25) 

Dimensions in 
inches (m illimeters) 

-jr010
(0'25) I MIN 

~ 

I 
.280(7.11) 

TYP 

~ 

(0.127~g:g~~) 
.085±.015 

(2.1S±0.38) 

Dimensions in inches 
(millimeters) 
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PACKAGE DIMENSIONS 
(Suffix: ·CV) 

PAD ASSIGNMENT 

4-214 

r5 r Sr 7'aTg""'ior,1' 
A4 A3A2A,AoNC 0, 

28·PAD CERAMIC (METAL SEAL) LEADLESS CHIP CARRIER 
(CASE No.: LCC·28C·A02) 

'PIN NO.1 INDEX 

450'.0'0 :=::9'1-=~=++I 
. -.006 sa--J 

Il'.43~:~~1 

C.04011.02ITYP 
13PLCS) 

TYP 

·Shape of Pin NO.1 index: Subject to change without notice 

e FUJITSU LIMITED 1987 C28004S-2C 

.30017.62)TYP 

C.010IO.381 

Oimension$in 
inches (millimeters) 
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PROGRAMMABLE 
SCHOTTKY 32768-BIT 
READ ONLY MEMORY 

MB7142E/H 

SCHOTTKY 32768-BIT DEAP PROM (4096 WORDS x 8 BITS) 
The Fujitsu MB7142 Is high speed schottky TTL electrically field programmable read 
only memory organized as 4096 words by 8 bits. With threestate outputs, memory 
expansion Is simple. 

The memory Is fabricated with all logic "zeros· (positive logic). Logic level "ones· 
can be programmed by the highly reliable DEAP(Dlffused Eutectic Aluminum 
Process) according to simple programming procedures. 

The sophisticated passive Isolation termed lOP (Isolation by Oxide and Polysllicon) 
with thin epitaxial layer and schottky TTL process permits minimal chip size and fast 
access time. 

The extra test cells and unique testing methods provide enhanced correlation 
between programmed and unprogrammed circuits In order to perform AC, DC and 
programming test prior to shipment. This results In extremely high programmability. 

• Single +5V supply voltage. 

• 4096 words x 8 bits organization 
, fully decoded. 

• Proven high programmability and 
reliability. 

• Programming by DEAP (Diffused 
Eutectic Aluminum Process). 

• Simplified and lower power 
programming 

• Low current PNP Inputs. 

• AC characteristics guaranteed 
over full operating voltage and 
temperature range via unique 

• Fast access time, 45ns typo 
E: 65ns max. 
H: 55ns max. 

• TTL compatible Inputs and 
outputs. 

• 3 State outputs. 

• Two chip enable pins for 
simplified memory expansion. 

• Standard 24-pin Ceramic DIP 

• Standard 24-pin Ceramic FPT 

• Standard 28-pad Ceramic LCC 

testing techniques. • JEDEC approved pin out 

ABSOLUTE MAXIMUM RATINGS (see NOTE) 

Rating Symbol Value Unit 

Power Supply Voltage Vcc -0.5 to +7.0 V 

Power Supply Voltage Vccp -0.5 to +7.5 V 
(during programming) 

Input Voltage VIN -1.5 to 5.5 V 

Input Voltage(durlng programming) V IPRG 22.5 V 

Output Voltage(durlng programming) V OPRG -0.5 to +22.5 V 

Input Current I IN -20 mA 

Input Current (during programming) I IPRG +270 mA 

Output Current I OUT +100 mA 

Output Current (during programming) I OPRG +150 mA 

Storage Temperature T stg -65 to +150 °c 

Output Voltage V OUT -0.5 to 5.5 V 

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 

November 1988 
Edition 4.0 

CERAMIC PACKAGE 
DIP-24C-C-03 

CERAMIC PACKAGE 
FPT -24C-A01 

o 
CERAMIC PACKAGE 

LCC-28C-A01 

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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A7 

A6 

A5 

A4 

A3 

A2 

A1 

AO 

01 

02 

03 

GND 

4-216 

PIN ASSIGNMENT 

VCC(PVCC) 

A8 

A9 

A10 A4 5 

CE1 (PVCE)A3 6 

A11 
A2 7 

A1 
CE2 

8 

08 
AO 9 

07 
NC 

06 
01 

05 

04 

MB7142 MODE SELECTION 

-
MODE CE1 

READ VIL 

CHIP-DISABLE VIH 

WRITE 

* 

* 

PVCE 

any TTL level 
high-impedance 

memory answer 

CE2 

VIH 

* 

VIL 

* 

PAD CONFIGURATION 

TOP 

VIEW 

GND 

Output 0 1 '" 0 8 

DouT 

HZ 

HZ 

HZ 

DouT 

PVCE 20V (see programming information) 

25 A10 

24 CE1 (PVC~ 

23 A11 

22 CE2 

21 NC 

08 

07 



Fig. 1 - MB7142 BLOCK DIAGRAM 

CAPACITANCE (f = 1MHz, VCC= +5V, VIN = +2V, TA= 25°C) 

Values 
Parameter Symbol 

Min Typ 

Input Capacitance CI 

Output Capacitance Co 

11111111111111111111111111111111111111111111111111111111flllllill 

FUJITSU 

MB7142E/H 11111111111111111111111111111111111111111111111111111111111111111 

Unit 
Max 

10 pF 

15 pF 
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GUARANTEED OPERATING CONDITIONS 

Parameter Symbol Min Typ 

Supply Voltage Vee 4.75 5.0 

Input Low Voltage V IL 0 -

Input High Voltage V IH 2.0 -

Ambient Temperature TA 0 -

DC CHARACTERISTICS 
(Full guaranteed operating conditions unless otherwise noted) 

Parameter Symbol 

Input Leakage Current (VIH = 5.5V) IR 

Input Load Current (VIL = 0.45V) IF 

10L = 10mA 
Output Low Voltage VOL 

10L = 16mA 

Output Leakage Current (Va = 2.4V, chip disabled) 10lH 

Output Leakage Current (Vo= 0.45V, chip disabled) lOlL 

Input Clamp Voltage ( liN = -18mA) Vie 

Power Supply Current (VIN = OPEN or GND) lee 

Output High Voltage ( 'a = -2.4mA) VOH 
. 

Output Short Circuit Current (Vo= GND) los 
. 

Max Unit 

5.25 V 

0.8 V 

5.5 V 

75 °C 

Min Typ Max Unit 

40 J..lA 

-250 J..lA 

0.45 V 

0.50 V 

40 J..lA 

-40 J..lA 

-1.2 V 

.... 
140 185 mA 

2.4 V 

-15 -60 mA 

Note: • Denotes guaranteed characteristics of the output 
high-level (ON) state when the chip Is enabled 
(Vee = 0.4V, VeE = 2.4V) and the programmed bit 
Is addressed. These characteristics cannot be 

tested prior to programming, but are guaranteed by 
factor testing. 

4-218 

•• This value denotes conditions at T A=25°C and 
Vee = +5.0V 

Fig. 2 - ACTEST CONDITIONS 
MB7142 

R1 R2 CL 

INPUT CONDITIONS 300n 600n 30pF 

300n 600n 30pF 

300n 600n 30pF C =;:: :~ R Amplitude ......................... OV to 3V 
L .- 2 Rise and Fall Time ......... 5ns from 1V to 2V 

Frequency ........................... 1 MHz 



AC CHARACTERISTICS 
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(Full guaranteed operating conditions unless otherwise noted) 

E H 
Parameter Symbol 

Typ Max Typ Max 

Access Time (via address Input) tAA 45 65 45 55 

Output Disable Time t DIS 15 40 15 40 

Output Enable Time tEN 20 40 20 40 

OPERATION TIMING DIAGRAM 

V IH --------

. ADDRESS INPUT 

CE V IH 

CHIP ENABLE INPUT 

CE V IL 

Vo~,,--_______ _ 

OUTPUT 

CE V IH ---------

CHIP ENABLE INPUT 

CE V IL ---------' 

OUTPUT 

Note: Output disable time Is the time taken for the output to 
reach a high resistance when some of chip enables Is 
taken disable. Output enable time Is the time taken for 
the output to become active when all of chip enables 

1.5V 1.5V 

are taken enable. The high resistance state Is 
defined as a point on the output waveform equal to a 
ll. V of O. 5V from the active output level. 

Unit 

ns 

ns 

ns 
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INPUT/OUTPUT CIRCUIT INFORMATION 

INPUT 
In the Input circuit, schottky TTL circuit 
technology Is used to achIeve high-speed 
operation. A PNP transistor In the first stage of 
Input circuit remarkably Improves Input hlghllow 
current characteristics. Also, the Input circuit 
Includes a protection diode for reliable operation. 

THREE-STATE OUTPUT 
A "three-state" output is a logic element which 
has three distinct output states of ZERO, ONE 
and OFF (wherein OFF represents a high 
impedance condition which can neither sink nor 
source current at a definable logic level). 
Effectively, then, the device has ali the desirable 
features of a totem-pole TTL output (e.g., 
greater noise Immunity, good rise time, line 
driving capacity), plus the ability to connect to 
bus-organized systems. 

In the case where two devices are on at the 
same time, the possibility exists that they may 
be in opposite low impedance states simultane
ously; thus, the short circuit current from one 
enabled device may flow through the other 
enabled device. While physical damage under 
these conditions is unlikely, system noise prob
lems could result. Therefore, the system 
designer should consider these factors to ensure 
that this condition does not exist. 

Also in the output circuit, Schottky TTL circuit 
technology Is used to achieve high-speed 
operation. Also, a PNP transistor provided In the 
output circuit Is effectIve to decrease a load for 
the Chip Enable circuit. 
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Fig. 3 - MB7142 INPUT 

Input 

Fig. 4 - MB7142 OUTPUT 

Output 



Fig.5-IIN INPUT CURRENT 

VS. VININPUT VOLTAGE 

TA= 25°C 

~ -1 0 1---IHI!=:::.......:j~.....p...---4..---4---+--I 
UJ 
a: 
a: 
=> o 
~ -201--H---f-+- Vec= 5.5V 
n. 
~ 

~ -30 I..-"-&---I_-L----L_-'----L.---I 

-1.0 o 1.0 2.0 

VIN. INPUT VOLTAGE (V) 

Fig.7-IOHOUTPUT HIGH CURRENT 

:? VS. VOHOUTPUT HIGH VOLTAGE 

.s 
t
Z 
UJ 
a: 

o 

~ -10 
o 
:x: -20 
o 
J: -30 
t-
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=> 
~ -50 
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~ " I' Vee= 4.5V 
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= 5.0V ..... 
Vec= 5.5V 
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:? .s 

Fig.6-1 OLOUTPUT LOW CURRENT 

VS. VOL OUTPUT LOW VOLTAGE 

tz 
UJ 
a: 
a: 
=> o 
3: 
o 
...J 

t
=> n. 
t
=> o 

...J 
o 
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50 
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30 

20 

10 

o 

TA= 25°C 

Vee= 5.0V 
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~ 
J 

V 
~ 

V 
/ 
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Fig.8-tAAAeeESS TIME 

VS. AMBIENT TEMPERATURE 

70 

60 
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o 
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<i 
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~ 
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PROGRAMMING INFORMATION 

FUJITSU PROM TECHNOLOGY 

The FUJitsu MB7100 series Is the 
Junction-shorting schottky PROM. A 
memory cell consists of a program
mable element of a PN diode and a 
vertically connected PNP transistor. 
The current blocking state of the 
reverse diode is changed to the 
current conducting state of the 
shorted-junction diode by program
mlng. The programming element of 
the PN diode uses the N + and pt 

diffusion layer. the PNP transistor 
uses a p+ diffusion layer. an W 
epitaxial layer. and a P - sub
strate(Flg. 12). 

Each word line Island is divided by 
passive isolations named lOP (Isola
tion by Oxide and Poly-silicon). and 
each memory cell In the same island 
is divided by the pasive isolation 
named SVG (Shallow V-Groove). 

The vertical structure of the junctlon-

Fig. 12 - PROGRAMMED CELL (CROSS SECTION) 

Cover Grass 

Burled Layer (N+ ) 

Polysilicon Substrate (P- ) 

r.:::·':·>-"j Programmed by DEAP( Diffused Eutectic Aluminum 
.. , .. ' .. Process) 

shorting memory cell makes a high r----------------------------.., 
packing density possible. 

In programming. reverse current 
puises are applied to the cathode of 
the PN diode. This Increases the 
temperature at the junction. When 
the temperature reaches the point 
where the silicon and aluminum form 
a eutectic diffuses from the surface 
of the metal-silicon contact region to 
the anode of the PN diode. and 
results In junction shorting. This 
program technique was therefore 
named • Diffused Eutectic Aluminum 
Process· (DEAP). 

Once the Junction Is shorted. the 
power dissipation at the Junction 
decreases to less than one fifth. and 
the temperature decreases. This 
drop in temperature stops further 
diffusion of the eutectic. and pro
tects the PNP transistor from de
struction. 

Fig. 13 - INTERNAL PROGRAMMING CIRCUIT 

OUTPUT 

4-223 



111111111111111111111~llillllll~IIIIII~IIIIIII!1111111II1I11 
FUJITSU 

11111111111111111111111111111111111111111111111111111111111111111 MB7142E/H 

PROGRAMMING INFORMATION (continued) 

SPECIAL FACTORY TESTING 

Extra rows and extra columns of test 
cells, plus additional circuitry built Into the 
PROM chip, allow Improved factory 
testing of DC, AC and programming 
characteristics. These test cells and test 
circuitry provide enhanced correlation 
between programmed and un
programmed circuits In order to guaran
tee high programmability and reliability. 

PROGRAMMING (In electrical view) 

The device Is manufactured with outputs 
low (positive logic "zero") In all storage 
cells. An output at the selected cell Is 
changed to high (logic • one') by pro
gramming. 

As shown In Fig. 13, transistors, Q1 and 
Q2, are turned on to select the desired 
bit for programming by using twelve 
address Inputs. By applying the PV CE 
pulse voltage, the chip Is disabled and 

DC SPECIFICATIONS (T A = 25°C) 

Parameter 

Input Low Voltage 

Input High Voltage 

Power Supply Voltage 

Programming Pulse Current 

PVCE Pulse Voltage 

Programming Pulse Clamp Voltage 

PV CE Pulse Clamp Current 

Reference Voltage for a Prog. "1" 

4-224 

transistor Q3 Is held off. Then, a 
train of programming pulses applied 
to the desired output flows through 
transistor Q2 and memory cell Into 
transistor Q1. This programming 
current changes the programmable 
element to the conducting state. 

The pulse train Is stopped and two 
additional programming pulses are 
then applied to assure that the 
element Is programmed properly, as 
soon as the output voltage Indicates 
that the selected cell Is In the logic 
" one" state. One output must be 
programmed at a time since the 
Internal.decodlng circuit is capable of 
sinking only one unit of programming 
current at a time. 

VERIFICATION 

After the device has been pro
grammed, the correct program pat
tern can be verified when all of chip 

Symbol 

V1L 

V1H 

PVcc 

'pRG 

PVCE 

VpRG 

PICE 

VREF 

P: 

R: 

enables are taken enable. To guaran
tee full supply voltage and full 
temperature range operation, a pro
grammed device should s045Fie 
2.4mA at VcC= 2.4V and V = 7.0V at 
25°C ambient temperature. 

LIABILITY 

Fujitsu utilizes an extensive testing 
procedure to ensure device perform
ance prior to shipment. However, 
100% programmability Is not guaran
teed, and It is Imperative that this 
specification be rigorously adhered to 
In order to achieve a satisfactory 
programming yield. Fujitsu will not 
accept responsibility for any device 
found defective If it was not pro
grammed according to this specifica
tlon. Devices returned to Fujitsu as 
defective must be accompanied by a 
complete truth table with clearly 
indicated locations of supposedly 
defective memory cells. 

Min Typ Max Unit 

0 0.8 V 

2.0 5.25 V 

6.7 7.0 7.3 V 

4.75 5.0 5.25 V 

120 130 mA 

20 20 22 V 

20 20 22 V 

230 260 mA 

1.0 1.5 2.4 V 
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PROGRAMMING INFORMATION (continued) 
AC SPECIFICATIONS (TA = 25°C) 

Parameter 

Programming Pulse Cycle Time 

Programming Pulse Width 

Programming Pulse Rise Time 

PV CE Pulse Rise Time 

PV cc Pulse Rise Time 

Programming Pulse Fall Time 

PVCE Pulse Fall Time 

PVcc Pulse Fall Time 

Address Input Set-up Time 

Chip Enable Input Set-up Time 

PV CE Set-up Time 

Address Input Hold Time 

Chip Enable Input Hold Time 

PV CE Hold Time 

PV CE Pulse Trailing Edge to Read Strobe Time 

Programming Pulse Number 

Programming Time/Bit 

Additional Programming Pulse Number 

Note: (1) Stipulated 200n load and 15V. 
(2) From lV to 19V (200n load). 
(3) From lV to 19V. 
(4) From 5.2V to 6.BV. 
(5) From 19V to lV (200n load). 

Symbol 

tCYC 

t pW (1) 

t (2) 
r 

t (3) 
r 

t (4) 
r 

t
f 

(5) 

t
f 

(6) 

t
f 

(7) 

tSA 

tsc 

t sp (8) 

tHA 

tHC 

t HP (9) 

t pR (10) 

-

-

-

(6) From 19V to lV. 
(7) From 6.BV to 5.2V. 

Min 

40 

10 

-

-

-

-

-

-

2 

2 

4 

2 

2 

2 

10 

-

120 

2 

Typ Max 

50 60 

11 12 

- 2 

- 2 

- 2 

- 2 

- 2 

- 2 

- -

- -

- -

- -

- -

- -

- -

- 100 

150 6120 

2 2 

(8) From PVCE pulse 19V to programming pulse lV. 
(9) From programming pulse lV to PV CEPuise 19V. 
(10) From PV CE pulse 1 V to read strobe. 

Unit 

Jl.s 

Jl.s 

Jl.s 

Jl.s 

Jl.s 

Jl.s 

Jl.s 

Jl.s 

Jl.s 

Jl.s 

Jl.s 

Jl.s 

Jl.s 

Jl.s 

Jl.s 

Times 

Jl.s/bit 

Times 
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PROGRAMMING INFORMATION continued 
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TYPICAL WAVEFORMS 

VIH-"'.r-------------------,.r_-
ADDRESSV1L_-'I .... ___________________ "I'-_ 

VIH---+r----------------------..I 

CE VIL 

PVCE 
tsc 
1V NUSA 

PROGRAMMING n I 
PULSE -----.J U 

t= tcyc---l 

READ STROBE ___ fL 
PROG. PULSES ----+-- ADDITIONAL PROG. 

PULSES 

lII-lil __ ...... n'--_ ...... n'--_ ........... ______ _ 

ONE DETAILED PROGRAMMING CYCLE 

PVcc :J.1 S.2V. 
tr 

'k6.,av 
~ )kS.2V 

tf ------

19V 

PVCE 

1V 

19V 19 

PROGRAMMING tpw 
PULSE 

READ STROBE ____________ ---'_t_V-1 l.SV 
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PROGRAMMING INFORMATION (continued) 

PROGRAMMING PROCEDURE 
1. Apply power; vcc= pVcc ,GND = 

OV. 
2. Select the desired bit. 
3. Read the output to confirm the 

voltage Vo = low. (In the case of 
Vo = high, select the next de
sired bit.) 

4. Apply a 20V pulse voltage to the 
PVcElnput. 

S. Apply a programming pulse with 
amplitude of 12SmA and dura-
tion of t PW ( 111-lS) after a delay 
of tsp (4I-lS). 

6. Read the output Vo after a delay 
of tpR(lOI-lS). 
a) In the case of Vo = low, re

peat steps "4", "S" and "6" 
with cycle time of tCYC 
(SOI-lS) 

b) In the case of Vo = high, ap
ply 2 additional programming 
pulses to provide a highly re
liable memory cell. 

7. Select the next desired bit after 
a delay of tHA(2I-lS). 

Note 
1) Programming must be done 

bit by bit. 
2) Ambient temperature during 

programming must be room 
temperature. (2S0C ± 2°C) 

Fig. 14 - PROGRAMMING FLOW CHART 
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PACKAGE DIMENSIONS 

Standard 24-pin Ceramic DIP (Suffix: -Z) 

24-LEAD CERAMIC (CERDIP) DUAL-IN-LiNE PACKAGE 
(Case No.: DIP-24C-C03) 

R.025(0.64) 
REF 

(31.78 ~6'~~) 

~ II~"'M'M" I I (3 40±0 36) I J UJJ 134± 040 

100± 010 L 032(0.81) ~ + 018 
(2 54±0 25) TYP 032_ 012 

I .052±.010 1.100(27.94)REF .018~:gg~ (0.81 ~g:~~) 

(1.32±0.25) (0.46~g:~~) 

© FUJITSU LIMITED 1987 D24014S·2C 

Dimensions in 
inches (millimeters) 

Standard 24-pin Ceramic Flat Package (Suffix: -CF) 

4-228 

24-LEAD CERAMIC (METAL SEAL) FLAT PACKAGE 
(Case No.: FPT -24C-A01 ) 

D INDEX AREA 

'" 
.050(1.27) L -11 .017~:gg~ 
~ (0.43+0.08 ) 

.550±.005 -0.05 

(13.97±0.13) 
.600±.012 . 

(15.24±0.30) 

© 1988 FUJITSU LIMITED F24006S·2C 

.27J.025 
(6.99±0.64) 

---t 
.400±.007 

(10.16±0.18) 

---1 
.275±.025 

(6.99±0.64) 

I 

~ MAX 

.907(23 .04) 
N MI 

I MIN -lr010
(0'25) 

! 

} 

I 

I 
.280(7.11 ) 

TYP 

~ 

.005~:gg~ 
(0.127~g:g~i) 
.085±.015 

(2.16±0.38) 

Dimensions in inches 
(millimeters) 
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PACKAGE DIMENSIONS 

Standard 28-pad Ceramic LCC (Suffix: -CV) 

28-pad CERAMIC (METAL SEAL) LEAD LESS CHIP CARRIER 
(Case No.: LCC-28C-A01 ) 

j'PIN NO.1 INDEX 

C.040( 1.02)TYP 
(3PLCS) 

.040(1.02) 
TYP 
.060(1.S2) 

TYP 
0.85(2.16) 
MAX 

*Shape of Pin No.1 index: Subject to change without notice 

© 1988 FUJITSU LIMITED C28002-5C 

0.8S(2.16)TYP 

.OSO(1.27)TYP 

.OSO±.006 

;"1""" 
J~'''' 

C.01S(O.38)TYP 

.07S(1.90S)TYP 

Dimensions in 
inches (millimeters) 
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PROGRAMMABLE 
SCHOTTKY 65536-BIT 
READ ONLY MEMORY 

MB7144E/H 

SCHOTTKY 65,536-BIT DEAP PROM (81,92 WORDS X 8 BITS) November 1988 
Edition 4.0 

The Fujitsu MB7144Is high speed schottky TTL electrically field programmable read ,..------------------, 
only memory organized as 8192 words by 8 bits. With threestate outputs, memory 
expansion Is simple. 

The memory Is fabricated with all logic "zeros" (positive logic). Logic level "ones" 
can be programmed by the highly reliable DEAP(Dlffused Eutectic Aluminum 
Process) according to simple programming procedures. 

The sophisticated passive Isolation termed lOP (Isolation by Oxide and Polyslllcon) 
with thin epitaxial layer and schottky TTL process permits minimal chip size and fast 
access time. 

The extra test cells and unique testing methods provide enhanced correlation 
between programmed and unprogrammed circuits In order to perform AC, DC and 
programming test prior to shipment. This results In extremely high programmability. 

• Single +5V supply voltage. 

• 8192 words x 8 bits organization 
, fully decoded. 

• Proven high programmability and 
reliability. 

• Programming by DEAP (Diffused 
Eutectic Aluminum Process). 

• Simplified and lower power 
programming 

• Low current PNP Inputs. 

• Fast access time, 40ns typo 
E: 65ns max. 
H: 55ns max. 

• TTL compatible Inputs and 
outputs. 

• 3-State outputs. 

• One chip enable pin for 
simplified memory expansion. 

• Standard 24-pln Ceramic DIP 

• AC characteristics guaranteed • Standard 24-pln Ceramic FPT 
over full operating voltage and • Standard 28-pad Ceramic LCC 
temperature range via unique 
testing techniques. • JEDEC approved pin out 

ABSOLUTE MAXIMUM RATINGS (see NOTE) 

Rating Symbol Value Unit 

Power Supply Voltage Vcc -0.5 to +7.0 V 

Power Supply VOltage Vccp -0.5 to +7.5 V 
(during programming) 

Input Voltage VIN -1.5 to 5.5 V 

Input Voltage(durlng programming) V IPRG 22.5 V 

Output Voltage(durlng programming) V OPRG -0.5 to +22.5 V 

Input Current I IN -20 mA 

Input Current (during programming) I IPRG +270 mA 

Output Current I OUT +100 mA 

Output Current (during programming) I OPRG +150 mA 

Storage Temperature T stg -65 to +150 °c 

Output Voltage V OUT -0.5 to 5.5 V 

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 C) 1988 by FUJITSU LIMITED 

CERAMIC PACKAGE 
DIP-24C-C01 

CERAMIC PACKAGE 
FPT-24C-A02 

o 
CERAMIC PACKAGE 

LCC-28C-A01 

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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PIN ASSIGNMENT PAD CONFIGURATION 

A7 VCC(PVCC) 

A6 A8 

AS A9 

A4 A10 A4 A10 

A3 CE(PVCE) A3 CE(PVCE) 

A2 A11 A2 A11 

A1 A12 A1 A12 

AO 08 AO NC 

01 07 NC 08 

02 06 01 07 

lEI 03 05 

GND 04 

GND 

MB7144 MODE SELECTION 

-
MODE CE1 Output 0 1 ,.., 0 8 

READ VIL DouT 

CHIP-DISABLE V1H HZ 

WRITE PVCE HZ 

HZ high-impedance 

DouT memory answer 

PV CE 20V (see programming information) 
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Fig. 1 - MB7144 BLOCK DIAGRAM 

Ao 

Al 

A2 

A3 

A4 65536 BIT 

MEMORY CELLS 
As ADDRESS 

BUFFERS 

A6 

A7 

As 

Ag 

AlO 

All MULTIPLEXERS 

A12 

CE CHIP OUTPUT BUFFERS 
ENABLE 

CAPACITANCE (f = 1MHz, VCC= +5V, VIN = +2V, TA= 25 DC) 

Values 
Parameter Symbol 

Min Typ 

Input Capacitance CI 

Output Capacitance Co 

1111111111111111111111111111111111111111111111111 

FUJITSU 

MB7144E/H IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII~IIIIIIIIIIIIIII 

Unit 
Max 

10 pF 

15 pF 
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GUARANTEED OPERATING CONDITIONS 

Parameter Symbol Min Typ 

Supply Voltage Vee 4.75 5.0 

Input Low Voltage V il 0 -

Input High Voltage V IH 2.0 -
Ambient Temperature TA 0 -

DC CHARACTERISTICS 
(Full guaranteed operating conditions unless otherwise noted) 

Parameter Symbol 

Input Leakage Current (VIH = 5.5V) IR 

Input Load Current (Vll = 0.45V) IF 

10l = 10mA 
Output Low Voltage Val 

IOl=16mA 

Output Leakage Current (Vo = 2.4V, chip disabled) 10lH 

Output Leakage Current (Vo= 0.45V, chip disabled) lOll 

Input Clamp Voltage ( liN = -18mA) VIC 

Power Supply Current (VIN = OPEN or GND) Icc 

Output High Voltage ( b = -2.4mA) VOH 
. 

Output Short Circuit Current (Vo= GND) los 
. 

Max Unit 

5.25 V 

0.8 V 

5.5 V 

75 °C 

Min Typ Max Unit 

40 J.l.A 

-250 J.l.A 

0.45 V 

0.50 V 

40 J.l.A 

-40 J.l.A 

-1.2 V 

160 190 mA 

2.4 V 

-15 -60 mA 

Note: • Denotes guaranteed characteristics of the output 
high-level (ON) state when the chip Is enabled 
(VeE = 0.4V) and the programmed bit Is addressed. 
These characteristics cannot be tested prior to 

programming, but are guaranteed by factor testing. 

•• This value denote conditions at T A=25°C and 
Vee = +5.0V 

-~Vee Fig. 2 - AC TEST CONDITIONS 
~= : .. R1 

MB7144 

INPUT CONDITIONS 300.n 600.n 30pF 

C =i= := R Amplitude ................ , ........ OV to 3V 
l • 2 Rise and Fall Time ......... 5ns from 1V to 2V 

I tolS 300.n 600.n 30pF 

300.n 600.n 30pF 
Frequency ........................... 1 MHz 
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AC CHARACTERISTICS 
(Full guaranteed operating conditions unless otherwise noted) 

E H 
Parameter Symbol 

Typ Max Typ Max 

Access Time (via address Input) tAA 40 65 40 55 

Output Disable Time t DIS 20 40 20 40 

Output Enable Time tEN 25 40 25 40 

OPERATION TIMING DIAGRAM 

V IH -------~ 
ADDRESS INPUT 

CE V IH 

CHIP ENABLE INPUT 

1.5V 1.5V 

OUTPUT ~
tAA )k tAA 

V OII r------~ --------
1.5V 1.5V 

VOL __________ J '----------

CHIP ENABLE INPUT 

CE V IL -------

OUTPUT 
VOL---------~ 

Note: Output disable time Is the time taken for the output to 
reach a high resistance when some of chip enables Is 
taken disable. Output enable time Is the time taken for 
the output to become active when all of chip enables 

are taken enable. The high resistance state is 
defined as a point on the output waveform equal to a 
~ V of O. 5V from the active output level. 

Unit 

ns 

ns 

ns 
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INPUT/OUTPUT CIRCUIT INFORMATION 

INPUT 
In the Input circuit, schottky TTL circuit 
technology is used to achieve high-speed 
operation. A PNP transistor In the first stage of 
input circuit remarkably improves input highllow 
current characteristics. Also, the input circuit 
Inciudes a protection diode for reliable operation. 

THREE-STATE OUTPUT 
A "three-state" output is a logic element which 
has three distinct output states of ZERO, ONE 
and OFF (wherein OFF represents a high 
impedance condition which can neither sink nor 
source current at a definable logic levei). 
Effectively, then, the device has ali the desirable 
features of a totem-pole TTL output (e. g. , 
greater noise immunity, good rise time, line 
driving capacity), plus the ability to connect to 
bus-organized systems. 

In the case where two devices are on at the 
same time, the possibility exists that they may 
be in opposite low impedance states simultane
ously; thus, the short circuit current from one 
enabled device may flow through the other 
enabled device. While physical damage under 
these conditions is unlikely, system noise prob
lems could result. Therefore, the system 
designer should consider these factors to ensure 
that this condition does not exist. 

Also In the output circuit, Schottky TTL circuit 
technology Is used to achieve high-speed 
operation. Also, a PNP transistor provided in the 
output circuit is effective to decrease a load for 
the Chip Enable circuit. 
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Fig. 3 - MB7144 INPUT 

Input 

Fig. 4 - MB7144 OUTPUT 

Output 
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PROGRAMMING INFORMATION.t-------

FUJITSU PROM TECHNOLOGY 

The Fujitsu MB7100 series Is the 
Junction-shorting schottky PROM. A 
memory cell consists of a program
mable element of a PN diode and a 
vertically connected PNP transistor. 
The current blocking state of the 
reverse diode Is changed to the 
current conducting state of the 
shorted-Junction diode by program
mlng. The programming element of 
the PN diode uses the N + and pt 

diffusion layer, the PNP transistor 
uses a p+ diffusion layer, an ~ 
epitaxial layer, and a P - sub
strate(Fig. 12). 

Each word line Island Is divided by 
passive Isolations named lOP (Isola
tion by Oxide and Poly-silicon), and 
each memory cell In the same Island 
Is divided by the paslve Isolation 
named SVG (Shallow V-Groove). 

The vertical structure of the junctlon-

Fig. 12 - PROGRAMMED CELL (CROSS SECTION) 

C~: / Cover Grass 

Burled layer (N+ ) 

Poly silicon Substrate (P- ) 

r .. /'~':::"'l Programmed by DEAP( Diffused Eutectic Aluminum .... ,. . Process) 

shorting memory cell makes a high ,..----------------------------..., 
packing density possible. 

In programming, reverse current 
pulses are applied to the cathode of 
the PN diode. This Increases the 
temperature at the junction. When 
the temperature reaches the point 
where the silicon and aluminum form 
a eutectic diffuses from the surface 
of the metal-silicon contact region to 
the anode of the PN diode, and 
results In Junction shorting. This 
program technique was therefore 
named • Diffused Eutectic Aluminum 
Process· (DEAP). 

Once the Junction Is shorted, the 
power dissipation at the Junction 
decreases to less than one fifth, and 
the temperature decreases. This 
drop In temperature stops further 
diffusion of the eutectic, and pro
tects the PNP transistor from de
struction. 

Fig. 13 - INTERNAL PROGRAMMING CIRCUIT 

OUTPUT 
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PROGRAMMING INFORMATION (continued) 

SPECIAL FACTORY TESTING 

Extra rows and extra columns of test 
cells, plus additional circuitry built Into the 
PROM chip, allow Improved factory 
testing of DC, AC and programming 
characteristics. These test cells and test 
circuitry provide enhanced correlation 
between programmed and un
programmed circuits In order to guaran
tee high programmability and reliability. 

PROGRAMMING (In electrical view) 

The device Is manufactured with outputs 
low (positive logic ·zero") In all storage 
cells. An output at the selected cell Is 
changed to high (logic "one") by pro
gramming. 

As shown In Fig. 13, transistors, Q1 and 
02, are turned on to select the desired 
bit for programming by using thirteen 
address Inputs. By applying the PV CE 
pulse voltage, the chip Is disabled and 

DC SPECIFICATIONS (TA = 25°C) 

Parameter 

Input Low Voltage 

Input High Voltage 

Power Supply Voltage 

Programming Pulse Current 
.. 

PVCE Pulse Voltage 

Programming Pulse Clamp Voltage 

PV CE Pulse Clamp Current 

Reference Voltage for a Prog. "1" 

4·240 

transistor Q3 Is held off. Then, a 
train of programming pulses applied 
to the desired output flows through 
transistorQ2 and memory cell Into 
transistor Q1. This programming 
current changes the programmable 
element to the conducting state. 

The pulse train Is stopped and two 
additional programming pulses are 
then applied to assure that the 
element Is programmed properly, as 
soon as the output voltage Indicates 
that the selected cell Is In the logic 
" one" state. One output must be 
programmed at a time since the 
Internal decoding circuit Is capable of 
sinking only one unit of programming 
current at a time. 

VERIFICATION 

After the device has been pro
grammed, the correct program pat
tern can be verified when all of chip 

Symbol 

V1L 

V1H 

PVcc 

IpRG 

PVCE 

VpRG 

PI CE 

V REF 

P: 

R: 

enables are taken enable. To guaran
tee full supply voltage and full 
temperature range operation, a pro
grammed device should s045Re 
2.4mA at VcC= 2.4V and V = 7.0V at 
25°C ambient temperature. 

LIABILITY 

Fujitsu utilizes an extensive testing 
procedure to ensure device perform
ance prior to shipment. However, 
100% programmability Is not guaran
teed, and It Is Imperative that this 
specification be rigorously adhered to 
In order to achieve a satisfactory 
programming yield. Fujitsu will not 
accept responsibility for any device 
found defective If It was not pro
grammed according to this specifica
tlon. Devices returned to Fujitsu as 
defective must be accompanied by a 
complete truth table with clearly 
Indicated locations of supposedly 
defective memory cells. 

Min Typ Max Unit 

0 0.8 V 

2.0 5.25 V 

6.7 7.0 7.3 V 

4.75 5.0 5.25 V 

120 130 mA 

20 20 22 V 

20 20 22 V 

230 260 mA 

1.0 1.5 2.4 V 
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PROGRAMMING INFORMATION (continued) 
AC SPECIFICATIONS (TA = 25°C) 

Parameter 

Programming Pulse Cycle Time 

Programming Pulse Width 

Programming Pulse Rise Time 

PV CE Pulse Rise Time 

PVcc Pulse Rise Time 

Programming Pulse Fall Time 

PVCE Pulse Fall Time 

PVcc Pulse Fall Time 

Address Input Set-up Time 

Chip Enable Input Set-up Time 

PVCE Set-up Time 

Address Input Hold Time 

Chip Enable Input Hold Time 

PV CE Hold Time 

PVCE Pulse Trailing Edge to Read Strobe Time 

Programming Pulse Number 

Programming Time/Bit 

Additional Programming Pulse Number 

Note: (1) Stipulated 2000 load and 15V. 
(2) From 1V to 19V (2000 load). 
(3) From 1V to 19V. 
(4) From 5.2V to S.BV. 
(5) From 19V to 1V (2000 load). 

Symbol Min Typ Max 

tCYC 40 50 SO 

t pW (l) 10 11 12 

t (2) 
r - - 2 

t (3) 
r - - 2 

t (4) - - 2 r 

t
f 

(5) - - 2 

t
f 

(6) - - 2 

t
f 

(7) - - 2 

tSA 2 - -

tsc 2 - -
t sp (8) 4 - -

tHA 2 - -

tHC 2 - -

t HP (9) 2 - -

t pR (10) 10 - -

- - - 100 

- 120 150 6120 

- 2 2 2 

(S) From 19V to 1V. 
(7) From 6.BV to 5.2V. 
(B) From PVCE pulse 19V to programming pulse 1V. 
(9) From programming pulse 1V to PV CEPuise 19V. 
( 1 0) From PV CE pulse 1 V to read strobe. 

Unit 

~s 

~s 

~s 

~s 

~s 

~s 

~s 

~s 

J.l.s 

J.l.s 

~s 

~s 

~s 

J.l.s 

~s 

Times 

~s/bit 

Times 
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PROGRAMMING INFORMATION continued 
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TYPICAL WAVEFORMS 

VIH-..... ,I"----------------------..,,~-
ADDRESSV1L_-'I" ___________________ --'II"-_ 

PVCE muSA 
tsc 
1V 

PROGRAMMING n I 
PULSE --.-J U 

rtCyc--l 

READ STROBE __ fL 
PROG. PULSES ----ofoo-- ADDITIONAL PROG. 

PULSES .... __ -JnL._---'nL.._---' 1...-______ _ 

ONE DETAILED PROGRAMMING CYCLE 

PVCC 

PVCE 

PROGRAMMING 
PULSE 

READ STROBE 

l1 5.2V 
tr 

'k"r 
~ )k5.2V 

tf ------

1V 

____________ --"_t_v....., 1.5V 
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PROGRAMMING INFORMATION (continued) 

PROGRAMMING PROCEDURE 

1. Apply power; Vee= PVee ,GND = 
OV. 

2. Select the desired bit. 
3. Read the output to confirm the 

voltage Vo = low. (In the case of 
Vo = high, select the next de
sired bit.) 

4. Apply a 20V pulse voltage to the 
PVeElnput. 

S. Apply a programming pulse with 
amplitude of 12SmA and dura
tion of t pw (11).1.S) after a delay 
of tsp (4).1.S). 

6. Read the output V 0 after a delay 
of tpR(10).l.S). 
a) In the case of Vo = low, re

peat steps "4", "S" and "6" 
with cycle time of teve 
(SO).1.S) 

b) In the case of Vo = high, ap
ply 2 additional programming 
pulses to provide a highly re
liable memory cell. 

7. Select the next desired bit after 
a delay of tHA(2).1.S). 

Note 
1) Programming must be done 

bit by bit. 
2) Ambient temperature during 

programming must be room 
temperature. (2S0C ± 2°C) 

Fig. 14 - PROGRAMMING FLOW CHART 
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PACKAGE DIMENSIONS 

Standard 24-pin Ceramic DIP (Suffix: -Z) 

24-LEAD CERAMIC (CERDIP) DUAL-IN-LiNE PACKAGE 
(Case No.: DIP-24C-C01) 

(91986 FUJITSU LIMITED 024008SC-3 

.O'8~:gg~ 
(o.46:~~~) 

Dimensions in 
inches (millimeters) 

Standard 24-pin Ceramic Flat Package (Suffix: -CF) 

4·244 

24-LEAD CERAMIC (METAL SEAL) FLAT PACKAGE 
(Case No.: FPT -24C-A02) 

t 
.275±.025 

16.99 ± 0.64) 

INDEX AREA D j:?~M' 
"1 :r" 

.050±.005 

11.27±0.13) 

, 'I 043+0 .08 
f-- ---1. . -0.05 

.550±.ci~517~:~ 
(13.97±0.13) 

.600±.012115.24±O.30) 

©1988 FUJITSU LIMITED F24010S-IC 

.275±.025 
16.99 ± 0.64) 

~ 

.031 (0.79) 

MAX 

005~gg~ 

(0 127~gg~J) 

I 
.30017.62) TYP 

~ 

J .010(0.25) 

MIN 
.085±.015 

12.16 ± 0.38) 

Dimensions in 

inches (millimeters) 
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PACKAGE DIMENSIONS 

Standard 28-pad Ceramic LCC (Suffix: -CV) 

28-pad CERAMIC (METAL SEAL) LEADLESS CHIP CARRIER 
(Case No.: LCC-28C-A01) 

'PIN NO.1 INDEX 

! 

C.04011.02ITYP 
13PLCSI 

.04011.021 
TYP 
.OSOI1.521 
TYP 
0.8512.161 
MAX 

·Shape of Pin No.1 index: Subject to change without notice 

© 1988 FUJITSU LIM ITED C2B002-5C 

0.8512.1SJTYP 

.05011.27)TYP 

C.D1510.38ITYP 

.075(1.905ITYP 

DimenSions in 
inches (millimeters) 
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PROGRAMMABLE 
SCHOTTKY 16384-BIT 
READ ONLY MEMORY 

MB 7151E/H 
MB 7152E/H/Y 

SCHOTTKY 16384-BIT DEAP PROM (4096 WORDS X 4 BITS) 

The Fujitsu MB 7151 and MB 7152 are high speed schottky TTL electrically 
field programmable read only memorys organized as 4096 words by 4 bits. 
With uncommitted collector output provided on the MB 7151 and three-state 
outputs on the MB 7152, memory expansion is simple. 

The memory is fabricated with all logic "zeros" (positive logic). Logic Level 
"ones" can be programmed by the highly reliable Deap (Diffused Eutectic 
Aluminum Process) according to simple programming procedures. 

The sophisticated passive isolation termed lOP (Isolation by Oxide and Poly
silicon) with thin epitaxial layer and schottky TTL process permits minimal 
chip size and fast access time. 

The extra test cells and unique testing methods provide enhanced correlation 
between programmed and unprogrammed circuits in order to perform AC, DC 
and programming test prior to shipment. This results in extremely high pro
grammability. 

• Single +5V supply Voltage. 
• 4096 words x 4 bits organization, 

fully decoded. 
• Proven high programmability and 

reliability. 
• Programming by Deap (diffused 

eutectic aluminum process). 
• Simplified and lower power 

programming. 
• Low current PNP inputs. 
• AC characteristics guaranteed 

over full operating voltage and 

temperature range via unique testing 
techniques. 

• Fast access time, 35ns type 
MB 7152Y: 35ns max. 
H: 45ns max. 
E : 55ns max. 

• TTL compatible inputs and outputs. 
• Open collector output (MB 7151) 
• 3-state outputs (MB 7152) 
• Two chip enable leads for simpli

fied memory expansion. 
• 300 mil 20-pin DIP package. 

ABSOLUTE MAXIMUM RATINGS (See NOTE) 

Rating Symbol Value Unit 

Power Supply Voltage Vee -0.5 to +7_0 V 

Power Supply Voltage 
Vee -0.5 to +7.5 V (during programming) 

Input Voltage V IN -1.5t05.5 V 

Input Voltage (during programming) V PRG 22.5 V 

Output Voltage (during programming) V PRG -0_5 to +22.5 V 

Input Current liN -20 mA 

Input Current (during programming) I PRG +270 mA 

Output Current lOUT +100 mA 

Output Current (during programming) I PRG +150 mA 

Storage Temperature Tstg -65 to +150 °c 
Output Voltage V OUT -0.5 to Vee V 

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

AS 

As 

A4 

A3 

A2 

AI 

Ao 

GND 

February 1983 
Edition 1.0 

CERAMIC PACKAGE 
DIP-20C-C03 

PLASTIC PACKAGE 
DIP-20P-M01 

PIN ASSIGNMENT 

Vee(PVccl 

A9 

AIO 

All 

eE2 

eEl (PVCE) 

01 

O2 

03 

0 4 

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

AI 

A, 

As 

A. 

As 

A6 

A7 

As 

A. 

A IO 

All 

CE , (PVCE) 

CE, 

'" 

'" 
,.. 
'" 

'" 

'" 

'" 

'" 

'" 

'" 

'" 

Parameter 

I nput Capacitance 

Output Capacitance 

Fig. 1 - MB 7151/MB 7152 BLOCK DIAGRAM 

~ 
16384 BIT 

MEMORY CELLS 

ADDRESS 
BUFFERS 

U 
~ MU L TIPLEXERS 

I I I I 
CHIP => ENABLE OUTPUT BUFFERS 

b b 1 1 
°4 0, 0, 

Symbol Min Typ Max Unit 

C, - - 10 pF 

Co - - 15 pF 
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GUARANTEED OPERATING CONDITIONS 

Parameter Symbol 

Supply Voltage Vcc 

Input Low Voltage V IL 

Input High Voltage V IH 

Ambient Temperature TA 

DC CHARACTERISTICS 
(Full guaranteed operating conditions unless otherwise noted.) 

Parameter Symbol 

Input Leakage Current 
I R1 (V IH =4.5V) 

Input Leakage Current 
I R2 (V IH =5.5V) 

Input Load Current 
IF (V IL =0.45V) 

Output Low Voltage 
VOL (I OL =16mA) 

Output Leakage Current 
MB 7151 10LK 

(Vo=2.4V, chip disabled) 
MB 7152 10lH 

Output Leakage Current 
MB 7152 lOlL (Vo =0.45V, chip disabled) 

Input Clamp Voltage 
VIC (1IN=-18mA) 

Power Supply Current 
Icc (VIN=OPEN or GND) 

Output High Voltage 
MB 7152 VOH ' (10=-2.4mA) 

Output Short Circuit Current 
MB 7152 los' (Vo=GND) 

*Note: Denotes guaranteed characteristics of the out· 
put high-level (ON) state when the chip is enabled 
(V ICE =O.4V) and the programmed bit is addressed. 

Min Typ Max 

4.75 5.0 5.25 

0 - 0.8 

2.0 - 5.5V 

0 - 75 

Min Typ Max 

40 

1.0 

-250 

0.50 

40 

40 

-40 

-1.2 

120 170 

2.4 

-15 -60 

These characteristics cannot be tested prior to 
programming, but are guaranteed by factory 
testing. 

Unit 

V 

V 

V 

°c 

Unit 

jJ.A 

mA 

jJ.A 

V 

jJ.A 

jJ.A 

jJ.A 

V 

mA 

V 

mA 
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--"'--Vcc 
Fig. 2 - AC TEST CONDITIONS 

MB 7151/MB 7152 

INPUT CONDITIONS R, R2 CL 

CL ;;;; R2 Amplitude· ................... OV to 3V 300n soon 30pF 

Rise and Fall Time ............. 5ns from 1 V to 2V 300n soon 30pF 
l....-... Frequency' ................... 1 MHz 

300n soon 30pF 

AC CHARACTERISTICS 
(Full guaranteed operating conditions unless otherwise noted.) 

E H MB 7152Y 
Parameter Symbol 

Type Max Typ Max. Typ Max 

Access Time (via address input) tAA 35 55 35 45 28 35 

Output Disable Time tDIS 40 40 30 

Output Enable Time tEN 40 40 30 

OPERATION TIMING DIAGRAM 

,----------VIH 

ADDRESS INPUT 1.5V 

'----------- VI L 

VIH 

CHIP ENABLE INPUT 

'----r---------+-------------VIL 

OUTPUT 

r------"""\, . VOH 
1.5V 1.5V >B

tAA ftAA 

-----------' ~---------VOL 

CHIP ENABLE INPUT 
CE ______ ---J 

OUTPUT 

Note: Output disable time is the time taken for the out
put to reach a high resistance state when some of 
chip enables is taken disable. Output enable time is 
the time taken for the output to become active 

4-250 

VIH 

'----------VI L 

"---------VOL 

when all of chip enables are taken enable. The high 
resistance state is defined as a point on the output 
waveform equal to a fN of O.5V from the active 
output level. 

Unit 

ns 

ns 

ns 
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INPUT /OUTPUT CIRCUIT INFORMATION 

INPUT 

In the input circuit, Shottky TTL 
circuit technology is used to achieve 

high-speed operation. A PNP transistor 
in the first stage of input circuit 
remarkably improves input high/low 

current characteristics. Also, the input 
circuit includes a protection diode for 
reliable operation. 

OPEN-COLLECTOR OUTPUT 

The open-collector output is often 
utilized in high speed applications 
where power dissipation must be mi,Oi
mized. When the device is switched, 
there is no current sourced from the 
supply rail. Consequently, the current 
spike normally associated with TTL 
totem-pole outputs is eliminated. In 
high frequency applications, this mini
mizes noise problems (false triggering) 
as well as power drain. For example, 
the transient current (low impedance 
high-level to low impedance low-level) 
is typically 30mA for the MB 7152 
(3-state) compared to OmA for the 
MB 7151 (open-collector) 

THREE-STATE OUTPUT 

A "three-state" output is a logic ele
ment which has three distinct output 
states of ZERO, ONE and OFF 
(wherein OFF represents a high im
pedance condition which can neither 
sink nor source current at a definable 
logic level). Effectively, then, the 
device has all the desirable features of 
a totem-pole TTL output (e.g., greater 
noise immunity, good rise time, line 
driving capacity), plus the ability to 
connect to bus-organized systems. 

I n the case where two devices are on at 
the same time, the possibility exists 
that they may be in opposite low 

Fig. 3 - MB 7151/MB 7152 INPUT 

Input 

Fig. 4 - MB 7151 OUTPUT 

Output 

11111111111111~111111111111111~1111111111111~1~11111~1111111 
FUJITSU 

11111111111111111111111111111111111111111111111111111111111111111 
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impedance states simultaneously; thus, 
the short circuit current from one 
enabled device may flow through the 
other enabled device. While physical 
damage under these conditions is un· 
likely, system noise problems could 
result. Therefore, the system designer 
should consider these factors to ensure 
that this condition does not exist. 

Also in the output circuit, Schottky 
TTL circuit technology is used to 
achieve high-speed operation. Also, a 
PNP transistor provided in the output 
circuit is effective to decrease a load 
for the Chip Enable circuit. 

Fig. 5 - MB 7152 OUTPUT 

TYPICAL CHARACTERISTICS CURVES 
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Fig. 8 - IOL OUTPUT LOW CURRENT 
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Fig. 10 - tAA. ACCESS TIME 
vs AMBIENT TEMPERATURE 
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Fig. 9 - IOH OUTPUT HIGH CURRENT 
vs VOH OUTPUT HIGH VpLTAGE 

TA = 25° A 

a: -1 0 1---+-~~""'f--"7"'1f----t-----I---1 
a: 
:J 
u 
::c 
S2 
::c 
f

Vee = 4.5V 
1---:o..-9-_+---+",Vee = 5.0V 

Vee = 5.5V 

ir -401---+--+-----+-+---+--+-----j 
f-
:J 
o -501----+-+---+-+---+-+----1 
I 

.2 -60'------'-----.,:------!-_'---=----',.--__::' a 2 4 

<: 

w 
~ 
~ 
en en 
w 
u 
u 
<:t: 

~ 
~ 

<: 

w 
~ 
~ 
en en 
w 
u 
u 
<:t: 

0 
0 

70 

60 

50 

40 

30 

20 

10 

a 

V OH • OUTPUT HIGH VOLTAGE (V) 

Fig. 11 - tAA ACCESS TIME 
vs AMBIENT TEMPERATURE 

~Vec = 4.5V 
/Vee = 5.0V -, 

"""'-h ~Vee =5.5V 

:::: - L/ 

~B 71p2 

-50 a 50 100 

70 

60 

50 

40 

30 

20 

10 

a 

T A. AMBIENT TEMPERATURE (DC) 

Fig. 13 - tOIS. ACCESS TIME 
vs AMBIENT TEMPERATURE 

Vee =5.5;~ 
Vee = 5.0V r---
Vee =4.~V~ ~ 

-~ 

.l 
~B 71r2 

-50 a 50 100 
T A. AMBIENT TEMPERATURE (OC) 

4-253 



1111111111111111111111111111111111111111111111111111 

FUJITSU MB 7151 E/H 
1111111111111111111111111111111111111111111111111111 MB 7152E/H/Y 

..s 
w 
~ 
i= 
en 
en w 
(J 
(J 

<I: 
2 
~ 

.E. 
w 
en 
<I: 
w 
a:: 
(J 

~ 
w 
~ 

i= 
>-
<I: 
...J 
W 
0 

4-254 

70 

60 

50 

40 
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PROGRAMMING INFORMATION 

FUJITSU PROM TECHNOLOGY 

The Fujitsu MB 7100 series Schottky 
PROM is fabricated using Schottky 
TTL technology, passive isolation 
technology known as Isolation by 
Oxide and Poly-silicon (lOP), which is 
achieved by thin-epitaxial and Shallow 
V-Grooving (SVG), Diffused Eutectic 
Aluminum Process (Deap) technology 
with fine emitter and pulse program

ming method which achieve high-speed 
operation, high - speed programming, 
high programmability and high relia

bility_ 

One memory cell is originally struc

tured with a base-open NPN transistor 

and then programmed by shorting the 

base-emitter junction, i.e. shorted 
junction type cell which is achieved by 
eutectically melting aluminum and sili
con adjacent to the P-N junction of 
cell diode with relatively low tempera

ture, i.e. Deap technology. 

Fast programming time of typically 
150ps/bit is achieved with a fine emit
ter cell which requires t'ess program
ming energy; the result is negligible 
thermal stress. This high reliability 
feature virtually eliminates aluminum 
migration in the programmed cell. 
Further, Fujitsu advanced technology 
allows very high programmability. 

SPECIAL FACTORY TESTING 

Extra rows and extra columns of test 
cells, plus additional circuitry built 
into the PROM chip, allow improved 
factory testing of DC, AC and pro
gramming characteristics. These test 

cells and test circuitry provide en-

Fig. 13 - PROGRAMMED CELL (CROSS SECTION) 

______ I 
Cover Glass 

AO 

Substrate 

_ Programmed by diffused aluminum 
eutectic process 

Fig. 14 - INTERNAL PROGRAMMING CIRCUIT 

MEMORY CELL 

hanced correlation between program- A" ~~~~~~~~~~~~~ 
med and unprogrammed circuits in 
order to guarantee high. program
mability and reliability. 
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PROGRAMMING INFORMATION (continued) 

PROGRAMMING 

The device is manufactured with out
puts low (positive logic "zero") in all 

storage cells. To make an output high 
at a particular cell, a junction must be 
changed from a blocking state to a 

conducting state. This procedure is 

called programming. 

A logic "one" can be permanently 

programmed into a selected bit loca· 
tion. The desired bit for programming 

is selected using eleven address inputs 
to turn on transistors 01 and 02. By 

applying the PVCE pulse voltage, the 
chip is disabled and transistor 03 is 

held off. Then, a train of programming 
pulses applied to the desired output 
flows through the junction into tran
sistor 01. This programming current 
changes the junction to the conducting 

state. The pulse train is stopped as 
soon as the output voltage indicates 

DC SPECI FICA TlONS (T A = 25°C) 

Parameter 

Input Low Voltage 

Input High Voltage 

Power Supply Voltage 

Programming Pulse Current 

PVCE Pulse Voltage 

Programming Pulse Clamp Voltage 

PVCE Pulse Clamp Current 

Reference Voltage for a Prog. "1" 

4·256 

that the selected bit is in the logic one 
state. 

To assure that the element is program
med properly, two additional program

ming pulses are applied immediately 

after an output voltage indicates con· 
duction in the programmed bit. 

One output must be programmed at a 
time since the internal decoding cir
cuit is capable of sinking only one 

unit of programming current at a 

time. 

VERIFICATION 

After the device has been program

med, the correct program pattern can 
be verified when all chip enables are 
taken enable. To guarantee full supply 
voltage and full temperature range op
eration, a programmed device should 

source 2.4mA at V a H = 2.4 V and 

V cc = 7V at 25° C ambient tempera· 
ture. 

Symbol Min 

VIL 0 

V 1H 2.0 

l P: 6.7 

PVcc I R: 4.75 

IpRG 120 

PVCE 20 

V PRG 20 

PIcE 230 

V REF 1.0 

RELIABILITY 

Fujitsu utilizes an extensive testing 
procedure to ensure device perform
ance prior to shipment. However, 
100% programmability is not guaran
teed, and it is imperative that this 
specification be rigorously adhered to 
in order to achieve a satisfactory pro
gramming yield. Fujitsu will not ac

cept responsibility for any device 
found defective if it was not program

med accordi ng to th is specification. 

Devices returned to Fujitsu as defec
tive must be accompanied by a com
plete truth table with clearly indicated 

locations of supposedly defective 
memory cells. 

Typ Max Unit 

- 0.8 V 

- 5.25 V 

7.0 7.3 
V 

5.0 5.25 

- 130 mA 

20 22 V 

20 22 V 

- 260 mA 

1.5 2.4 V 



AC SPECIFICATIONS (T A= 25°C) 

Parameter 

Programming Pulse Cycle Time 

Programming Pulse Width 

Programming Pulse Rise Time 

PVCE Pulse Rise Time 

PVcc Pulse Rise Time 

Programming Pulse Fall Time 

PVCE Pulse Fall Time 

PVcc Pulse Fall Time 

Address Input Set-up Time 

Chip Enable Input Set-up Time 

PVCE Set-up Time 

Address Input Hold Time 

Chip Enable Input Hold Time 

PVCE Hold Time 

PVCE Pulse Trailing Edge to Read Strobe Time 

Programming Pulse Number 

Programming Time/Bit 

Additional Programming Pulse Number 

Notes: (1) Stipulated 200n load and 15V. (5) 

(2) From lV to 19V (200n load). (6) 

(3) From 5.2V to 6.SV (30n load). (7) 

(4) From 19V to lV (200n load). (S) 

1111111111111111111111111111111111111111111111111111 
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Symbol Min Typ Max Unit 

tCYC 40 50 60 ps 

t pW (1) 10 11 12 ps 

t
r
(2) - - 2 ps 

t
r

(2) - - 2 ps 

t (3) - - 2 ps r 

tf(4) - - 2 ps 

tf(4) - - 2 ps 

tf(5) - - 2 ps 

tSA 2 - - ps 

tsc 2 - - ps 

tsp(S) 4 - - ps 

tHA 2 - - ps 

tHC 2 - - p.s 

tHP(7) 2 - - ps 

(8) 
10 tpR - - ps 

n - - 100 Times 

- 120 150 6120 ps/bit 

- 2 2 2 Times 

From 6.SV to 5.2V (30n load). 

From PVCE pulse 19V to programming pulse 1V. 

From programming pulse lV to PVCE pulse 19V. 

From PV CE pulse 1 V to read strobe. 
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PROGRAMMING INFORMATION (continued) 

4-258 

PVcc 

ADDRESS 

PVCE 
(CEi) 

PROGRAMMING 
PULSE 

READ STROBE 

PV cc 

PV CE 

TYPICAL WAVEFORMS 

~\ 
tc y c t-----1 

j----PROG. PU LSES-----+- ADDITIONAL PROG. 

------1L\~ 

ONE DETAILED PROGRAMMING CYCLE 

6.8V I 

50v~j;'sV 
19V 

1V tr 
-

tf- ~-1-1_V _____ _ 

19V 19V 

PROGRAMMING 
PULSE 

15V - "W- \ lSi 

1V 
~ __ rtr 

I 
lV 

tff- 1tHP 

_ _________ -_tP_R_~ 
READ STROBE -



PROGRAMMING PROCEDURE 

1. Apply power; Vcc=PVcc , GND= 
OV. 

2. Select the desired bit. 
3. Read the output to confirm the 

voltage Va =Iow. (In the case of 
Va =high, select the next desired 
bit.) 

4. Apply a 20V pulse voltage to the 
PVCE input. 

5. Apply a programming pulse with 
amplitude of 125 mA and duration 
of tpw (ll,us) after a delay of tsP 
(4ps). 

6. Read the output Va after a delay 
of tpR (10,us). 
a) In the case of Va =Iow, repeat 

steps "4", "5" and "6" with 
cycle time of tCYC (50I1s). 

b) In the case of Va =high, apply 
2 additional programming pulses 
to provide a highly reliable 
memory cell. 

7. Select the next desired bit after a 
delay of tHA (2,us). 

Note 1) Programmi ng must be done 
bit by bit. 

2) Ambient temperature during 
programming must be room 
temperature. (25°C±2°C) 

1111111111111111111111111111111111111111111111111111 
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Fig. 4 - PROGRAMMING FLOW CHART 
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PACKAGE DIMENSIONS 

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

4·260 

R .025(0.64) 
REF 

.090(2.29) 

.110(2.79) 

.940 (23.88) 
1.000 (25.4) 

I 
.284(7.21) 
.302(7.67) 

.020(0.51 ) 

.150(3.81) 
~----~----~.9=00~(2=2~.86=)=RE=F~~~ 

.013(0.33) 

.023(0.58) 

.200(5.08)MAX 

.120(3.05) 

.150(3.81 ) 

Dimensions in inches 
(millimeters) 
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PACKAGE DIMENSIONS 

INDEX-1 

INDEX-2 

20-LEAD PLASTIC DUAL IN-LINE PACKAGE 
(CASE No.: DIP-20P-M01) 

(EJECTOR MARK) 
~----------~~~----------~ 

.100(2.54) I 
TYP 

.034(0.86) 

.046(1.16) 

.015(0.38) 

.021(0.54) 

.172(4.36)MAX 

'rl--~-+---SEATING PLANE 

.118(3.0)MIN 

.020(0.51) MIN Dimensions in 
inches (millimeters) 
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SCHOTTKY 16384-BIT DEAP PROM (2048 WORDS X 8 BITS) 
The Fujitsu MB71A38 Is high speed schottky TTL electrically field programmable read 
only memory organized as 2048 words by 8 bits. With threestate outputs, memory 
expansion Is simple. 

The memory is fabricated with all logic ·zeros· (positive logic). Logic level ·ones· can 
be programmed by the highly reliable DEAP(Dlffused Eutectic Aluminum Process) 
according to simple programming procedures. 

The sophisticated passive Isolation termed U-FOX (U-groove Isolation with thick Field 
OXide process) with thin epitaxial layer and schottky TTL process permits minimal 
chip size and fast access time. 

The extra test cells and unique testing methods provide enhanced correlation 
between programmed and unprogrammed circuits in order to perform AC, DC and 
programming test prior to shipment. This results In extremely high programmability. 

• Single +5V supply voltage. 

• 2048 words x 8 bits organization 
, fully decoded. 

• Proven high programmability and 
reliability. 

• Programming by DEAP (Diffused 
Eutectic Aluminum Process). 

• Simplified and lower power 
programming 

• Low current PNP Inputs. 

• AC characteristics guaranteed 
over full operating voltage and 

temperature range via unique 
testing techniques. 

• Fast access time 
18ns typ, 25/35 ns max 

• TTL compatible inputs and 
outputs. 

• 3 State outputs. 

• Three chip enable pins for 
simplified memory expansion. 

• 24-pin Ceramic (Cerdip) DIP(300 
&600 mil) 

• 24-pin Plastic DIP (300 & 600mll) 

dR~nIIJTE MdXIMllM ,"" INu~ (soe NOTE) 

Rating Symbol Value Unit 

Power Supply Voltage Vcc 0.5 to + 7.0 V 

Power Supply Voltage Vccp -0.5 to +7.5 V (during programming) 

Input Voltage VIN -1.5 to 5.5 V 

Input Voltage(during programming) V IPRG 22.5 V 

Output Voltage(during programming) V OPRG -0.5 to +22.5 V 

Input Current I IN -20 mA 

Input Current (during programming) I IPRG +270 mA 

Output Current I OUT +100 rnA 

Output Current (during programming) I OPRG +75 mA 

Storage Temperature I CERAMIC 
T stg 

-65 to +150 
°c 

PLASTIC -40 to +125 

Output Voltage V OlJT -0.5 to 5.5 V 

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 

MB71A38-25 
MB71A38-35 

August 1988 
Edition 2.0 

CERAMIC PACKAGE 
DIP-24C-C01 

CERAMIC PACKAGE 
DIP-24C-C04 (-SK) 

PLASTIC PACKAGE 
DIP-24P-M02 

PLASTIC PACKAGE 
DIP-24P-M03 (-SK) 

PIN ASSIGNMENT 

A7 YCc(PYcc) 
A6 A8 
A5 A9 
A4 A10 
AS CE1(PYCE) 
A2 CE3 
A1 CE2 
AO 08 
01 07 
02 06 
03 05 

GND 04 

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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Aoo--

Alo--

A2e----

A3 

A4 

As 

As 0--

A7o--

Aao--

AgO--

AlOo--

Celo--

C!:2o--

CE:3o--

Fig. 1 - MB71 A38 BLOCK DIAGRAM 

16384 BIT 

MEMORY CELLS 
ADDRESS 
BUFFERS 

MULTIPLEXERS 

CHIP OUTPUT BUFFERS ENABLE 

Oa 0 7 Os Os 0 4 0 3 O2 0, 

CAPACITANCE (f - 1MHz V - +5V V - +2V T 25°C) - . 'cc- . IN - . A= 

Values 
Parameter Symbol 

Min Typ 

Input Capacitance C, 

Output Capacitance Co 

4-264 

Unit 
Max 

10 pF 

15 pF 



GUARANTEED OPERATING CONDITIONS 

Parameter Symbol Min Typ 

Supply Voltage Vee 4.75 5.0 

Input Low Voltage V IL 0 -

Input High Voltage V IH 2.0 -

Ambient Temperature TA 0 -

DC CHARACTERISTICS 
(Full guaranteed operating conditions unless otherwise noted) 

Parameter Symbol 

Input Leakage Current (VIH = 5.5V) IR 

Input Load Current (VIL = 0.45V) IF 

10L = 10mA 
Output Low Voltage VOL 

10L = 16mA 

Output Leakage Current (Vo = 2 .4V, chip disabled) 10lH 

Output Leakage Current (Vo= 0.45V, chip disabled) lOlL 

Input Clamp Voltage ( liN = -18mA) Vie 

Power Supply Current (VIN = OPEN or GND) Icc 

Output High Voltage ( '0 = -2.4mA) VOH 
. 

Output Short Circuit Current (Vo'" GND) los 
. 

Min 

2.4 

-15 

11111111111111111111111111111111111111111111111111111111111111111 
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Max Unit 

5.25 V 

0.8 V 

5.5 V 

75 °C 

Typ Max Unit 

40 J..l.A 

-250 J..l.A 

0.45 V 

0.50 V 

40 J..l.A 

-40 J..l.A 

-1.2 V 

80· • 120 mA 

i V 

-60 mA 

Note: • Denotes guaranteed characteristics of the output 
high-level (ON) state when the chip Is enabled 
(VeE = 0.4V) and the programmed bit Is addressed. 
These characteristics cannot be tested prior to 

programming, but are guaranteed by factor testing. 

•• This value denote conditions at T A =25°C and 
Vee = +5.0V 

Fig. 2 - AC TEST CONDITIONS 
MB71A38 

R1 R2 CL 

INPUT CONDITIONS 300,0, 600,0, 30pF 

300,0, 600,0, 30pF 

300,0, 600,0, 30pF 
Amplitude . . . . . . . . . . . . . . . . . . . . . . . .. OV to 3V 
Rise and Fall Time ......... 5ns from 1V to 2V 
Frequency ........................... 1 MHz 
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AC CHARACTERISTICS 
(Full guaranteed operating conditions unless otherwise noted) 

MB71A38-25 MB71A38-35 

Parameter Symbol 

Typ Max Typ ·Max 

Address Time (via address Input) tAA 18 25 18 35 

Output Disable Time t DIS 10 20 10 25 

Output Enable Time tEN 12 20 12 25 

OPERATION TIMING DIAGRAM 

V IH -------....-.. 

ADDRESS INPUT 

CE V IH 

CHIP ENABLE INPUT 

OUTPUT 

CHIP ENABLE INPUT 

CE V IL -------' 

OUTPUT 

Note: Output disable time Is the time taken for the output to 
reach a high resistance when some of chip enables Is 
taken disable. Output enable time Is the time taken for 
the output to become active when all of chip enables 

4-266 

1.5V 

are taken enable. The high resistance state Is 
defined as a point on the output waveform equal to a 
f). V of O. 5V from the active output level. 

Unit 

ns 

ns 

ns 
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INPUT/OUTPUT CIRCUIT INFORMATION 

INPUT 
In the Input circuit, schottky TTL circuit 
technology Is used to achieve high-speed 
operatIon. A PNP transistor In the first stage of 
Input circuit remarkably Improves Input hlghllow 
current characterIstIcs. Also, the Input circuit 
[ncludes a protectIon diode for reliable operation. 

THREE-STATE OUTPUT 
A "three-state· output [s a logic element whIch 
has three d[stlnct output states of ZERO, ONE 
and OFF (wherein OFF represents a high 
impedance cond[tlon which can neIther sInk nor 
source current at a def[nable logic level). 
Effectively, then, the devIce has all the desirable 
features of a totem-pole TTL output (e.g., 
greater norse [mmunity, good rise t[me, line 
driving capacity), plus the ability to connect to 
bus-organIzed systems. 

In the case where two devices are on at the 
same t[me, the possibility exIsts that they may 
be In opposite low Impedance states s[multane
ously; thus, the short circuit current from one 
enabled device may flow through the other 
enabled device. While physical damage under 
these conditlons is unlikely, system noise prob
lems could result. Therefore, the system 
designer should consider these factors to ensure 
that this condition does not exist. 

Also in the output circuit, Schottky TTL circuit 
technology is used to achieve high-speed 
operation. Also, a PNP transistor provided in the 
output circuit is effective to decrease a load for 
the Chip Enab[e circuit. 

Fig. 3 - MB71A38 INPUT 

Input 

Fig. 4 - MB71A38 OUTPUT 

Output 
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TYPICAL CHARACTERISTICS CURVES 
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Fig.5-IIN INPUT CURRENT 

VS. VININPUT VOLTAGE 

<' TA= 25°C 
::l 0 

I
Z 
UJ 
~ -1 0 1---+--+""2fII'£+.,.oo~~-+---,I 
:::I 
o 
I
:::I 
a.. 
~ -20 I---f---+-+-

~ 

-30 L...-_____ ---'-_..L..--J.....---.L_....L...---I 

-1.0 o 1.0 2.0 

VIN' INPUT VOLTAGE (V) 

Fig. 7-1 OHOUTPUT HIGH CURRENT 

VS. VOHOUTPUT HIGH VOLTAGE 

<' g 
I- 0 
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:::I 
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J: 
(!} 
J: -30 
I-
~ -40 
I-
5 -50 . 
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.,~ V 

IA ~ ~ 
~ " Vee= 4.5V 

"'... Vee= 5.0V 

Vee= 5.5V 
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VOH' OUTPUT HIGH VOL TAGE(V} 

Fig.6-1 OL OUTPUT LOW CURRENT 

VS. V OL OUTPUT LOW VOLTAGE 

TA= 25°C If 
Vee= 5.0V / 

/ 
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/ 
j 
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TYPICAL CHARACTERISTICS CURVES 

70 
en .s 60 
UJ 

~ 50 
i= 
~ 40 
OJ « 
(J) 30 
is 

00 20 
is 

.,o 10 

Fig.9-t DIS DISABLE TIME 

VS. AMBIENT TEMPERATURE 

I-- VCC= 4.5V 
I 

VCC= 5.0V '177 /Vcc= 5.5V 

II '/ ....-

o 
-50 o 50 100 

TA. AMBIENT TEMPERATURE ( ° C) 

Fig. 11-DELAY TIME INCREASE 

VS. C L LOAD CAPACITANCE 

70 
en 
.s 60 
w 
(J) 

L5 50 
a: 
~ 40 
w 
~ 30 
i= 
~ 20 
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~ 10 

o 

- I----
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- " " tAAD~LAY V ~ 
\ V 

." 
~ 
~ 

-" -" 

~~ ~ 
~ 
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CL. LOAD CAPACITANCE ( pF) 

Fig.10-t EN ENABLE TIME 

70 

en 60 
.s 
~ 50 

i= 
w 40 
..J 
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w 
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o 
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TA • AMBIENT TEMPERATURE ( °C) 
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PROGRAMMING INFORMATION 

FUJITSU PROM TECHNOLOGY 

The Fujitsu MB71AOO series Is the 
Junction-shorting schottky PROM. A 
memory cell consists of a program
mable element of a PN diode and a 
vertically connected PNP transistor. 
The current blocking state of the 
reverse diode Is changed to the 
current conducting state of the 
shorted-Junction diode by program
mlng. The programming element of 
the PN diode uses the N + and pi" 

diffusion layer, the PNP transistor 
uses a P+ diffusion layer, an W 
epitaxial layer, and a P - sub
strate(Flg. 12). 

Each memory cell Is divided by 
passive Isolations named U-FOX 
(U-groove Isolation with thick Field 
OXide process). 

The vertical structure of the junctlon

Fig.12 - PROGRAMMED CELL (CROSS SECTION) 

~----J02 / Cover Grass 

Burled Layer (W) 

Substrate (P-) 

Polysillcon 

r","'·.",';:·1 Programmed by DEAP( Diffused Eutectic Aluminum 
.'.' ,. ,.. Process) 

shorting memory cell makes a high '------------------------------' 
packing density possible. 

In programming, reverse current 
pulses are applied to the cathode of 
the PN diode. This Increases the 
temperature at the junction. When 
the temperature reaches the point 
where the silicon and aluminum form 
a eutectic diffuses from the surface 
of the metal-silicon contact region to 
the anode of the PN diode, and 
results In Junction shorting. This 
program technique was therefore 
named "Diffused Eutectic Aluminum 
Process" (DEAP). 

Once the Junction Is shorted, the 
power dissipation at the Junction 
decreases to less than one fifth, and 
the temperature decreases. This 
drop In temperature stops further 
diffusion of the eutectic, and pro
tects the PNP transistor from de
struction. 
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Fig. 13 - INTERNAL PROGRAMMING CIRCUIT 

OUTPUT 

~~~~~~ 
~ 

CEl 
CE2 
CE3 
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PROGRAMMING INFORMATION (continued) 

SPECIAL FACTORY TESTING 

Extra rows and extra columns of test 
cells, plus additional circuitry built Into the 
PROM chip, allow Improved factory 
testing of DC, AC and programming 
characteristics. These test cells and test 
circuitry provide enhanced correlation 
between programmed and un
programmed circuits in order to guaran
tee high programmability and reliability. 

PROGRAMMING (In electrical view) 

The device is manufactured with outputs 
low (positive logic "zero") in all storage 
cells. An output at the selected cell is 
changed to high (logic "one") by pro
gramming. 

As shown In Fig. 13, transistors, 01 and 
02, are turned on to select the desired 
bit for programming by using eleven 
address Inputs. By applying the PV CE 
pulse voltage, the chip Is disabled and 

DC SPECIFICATIONS (TA = 25°C) 

Parameter 

Input Low Voltage 

Input High Voltage 

Power Supply Voltage 

Programming Pulse Current 

PVCE Pulse Voltage 

Programming Pulse Clamp Voltage 

PV CE Pulse Clamp Current 

Reference Voltage for a Prog. "1" 

transistor 03 Is held off. Then, a 
train of programming pulses applied 
to the desired output flows through 
transistor 02 and memory cell Into 
transistor 01. This programming 
current changes the programmable 
element to the conducting state. 

The pulse train Is stopped and two 
additional programming pulses are 
then applied to assure that the 
element is programmed properly, as 
soon as the output voltage Indicates 
that the selected cell Is In the logic 
"one" state. One output must be 
programmed at a time since the 
Internal decoding circuit is capable of 
sinking only one unit of programming 
current at a time. 

VERIFICATION 

After the device has been pro
grammed, the correct program pat
tern can be verified by taking chip 

Symbol 

V1L 

V1H 

PVcc 

IpRG 

PVCE 

VpRG 

PICE 

VREF 

P: 

R: 

enable Input low. To guarantee full 
supply voltage and full temperature 
range operation, a programmed 
device should source 2.4mA at VOH= 
2.4V and Vcr:::: 7.0Vat 25°C ambient 
temperature. 

LIABILITY 

Fujitsu utilizes an extensive testing 
procedure to ensure device perform
ance prior to shipment. However, 
100% programmability is not guaran
teed, and It Is imperative that this 
specification be rigorously adhered to 
in order to achieve a satisfactory 
programming yield. Fujitsu will not 
accept responsibility for any device 
found defective If It was not pro
grammed according to this specifica
tion. Devices returned to Fujitsu as 
defective must be accompanied by a 
complete truth table with clearly 
Indicated locations of supposedly 
defective memory cells. 

Min Typ Max Unit 

0 0.8 V 

2.0 5.25 V 

6.7 7.0 7.3 V 

4.75 5.0 5.25 V 

70 75 mA 

20 20 22 V 

20 20 22 V 

230 260 mA 

1.0 1.5 2.4 V 
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PROGRAMMING INFORMATION (continued) 
AC SPECIFICATIONS (TA = 25°C) 

Parameter 

Programming Pulse Cycle Time 

Programming Pulse Width 

Programming Pulse Rise Time 

PV CE Pulse Rise Time 

PV cc Pulse Rise Time 

Programming Pulse Fall Time 

PVCE Pulse Fall Time 

PVCC Pulse Fall Time 

Address Input Set-:up Time 

Chip Enable Input Set-up Time 

PVCE Set-up Time 

Address Input Hold Time 

Chip Enable Input Hold Time 

PVCE Hold Time 

PVCE Pulse Trailing Edge to Read Strobe Time 

Programming Pulse Number 

Programming Time/Bit 

Additional Programming Pulse Number 

4-272 

Note: (1) Stipulated 400n load and 15V. 
(2) From lV to 19V (400n load). 
(3) From 5.2V to 6.8V (30n load). 
(4) From 19V to lV (400n load). 

Symbol Min Typ Max 

t cvc 40 50 60 

t pW (l) 10 11 12 

t (2) 
r - - 2 

t (2) 
r - - 2 

t (3) - - 2 r 

t
f 

(4) - - 2 

t
f 

(4) - - 2 

t
f 

(5) - - 2 

tSA 2 - -

tsc 2 - -
t sp (6) 4 - -

tHA 2 - -

tHC 2 - -

t HP(7) 2 - -
t pR (8) 10 - -

- - - 100 

- 120 150 6120 

- 2 2 2 

(5) From 6.8V to S.2V (30n load). 
(6) From PVCE pulse 19V to programming pulse lV. 
(7) From programming pulse 1V to PV CEPuise 19V. 
(8) From PV CE pulse 1 V to read strobe. 

Unit 

I1s 

I1s 

I1s 

I1s 

I1s 

I1s 

I1s 

I1s 

I1s 

I1s 

I1s 

I1s 

I1s 

I1s 

I1s 

Times 

I1s/blt 

Times 
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PROGRAMMING INFORMATION continued 

TYPICAL WAVEFORMS 

VIH-""".I'-------------------~!Ir--
ADDRESSV1L_-'I'\, ___________________ --'1 

CE 
. VIH-""'I,-------------------~I 

VIL 

PVCE 
tsc 
1V illlJSA 

PROGRAMMING n I 
PULSE ------.J U 

1:= tCyc--l PROG. PULSES ----ot--- ADDITIONAL PROG. 
PULSES 

READ STROBE __ ---'fL ~~--~n~-~n~--~n~-------------

ONE DETAILED PROGRAMMING CYCLE 

PVcc :J1 S.2V 
tr 

'K'-rv 
~ )kS.2V 

tf ------

19V 

PVCE 

1V ~lV ____ __ 

19V 19 

PROGRAMMING tpw 
PULSE 

READ STROBE ____________ ----'_t_PR-fl--t l.SV 

4-273 



IIIIIIIIIIIIIIIIIIIIIIIII~IIIIIIIIIIIIIIIIIIIIIIIIIIII1111111111 
FUJITSU MB71 A38-25 

11111111111111111111111111111111111111111111111111111111111111111 MB71 A38-35 

PROGRAMMING INFORMATION (continued) 

PROGRAMMING PROCEDURE 

1. Apply power; Vee= PVee,GND = 
OV. 

2. Select the desired bit. 
3. Read the output to confirm the 

voltage Vo = low. (In the case of 
Vo = high, select the next de
sired bit.) 

4. Apply a 20V pulse voltage to the 
PVeElnput. 

S. Apply a programming pulse with 
amplitude of 62. SmA and dura-
tion of t PW ( 11 J.1S) after a delay 
of tsp (4J.1S). 

6. Read the output Vo after a delay 
of tpR(10J.1S). 
a) In the case of Vo = low, re

peat steps "4", "S" and "6" 
with cycle time of tCYC 
(S0J.1S) 

b) In the case of Vo = high, ap
ply 2 additional programming 
pulses to provide a highly re
liable memory cell. 

7. Select the next desired bit after 
a delay of tHA(2J.1S). 

Note 
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1) Programming must be done 
bit by bit. 

2) Ambient temperature during 
programming must be room 
temperature. (25°C ± 2°C) 

Fig. 14 - PROGRAMMING FLOW CHART 
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PACKAGE DIMENSIONS 

Standard 24-pin Ceramic DIP (Suffix: -Z) 

24-LEAD CERAMIC (CERDIP) DUAL-IN-LINE PACKAGE 
(Case No.: DIP-24C-C01) 

@1985 FUJITSU LIMITED D24008SC-3 

Standard 24-pin Ceramic DIP (Suffix: -Z) 

Dimensions in 
inches (millimeters) 

24-LEAD CERAMIC (CERDIP) DUAL-IN-L1NE PACKAGE 
(Case No.: DIP-24C-C04) 

A .025(0.64) 
AEF~ 

~H-__ ~_5(_1._65_)M_AX ________________ , __ --. 

@ 1987 FUJITSU LIMITED D24016S-3C 

Dimensions in 
Inches (millimeters) 
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PACKAGE DIMENSIONS 
Standard 24-pin Plastic DIP (Suffix: -M) 

24-LEAD PLASTIC DUAL-IN-LiNE PACKAGE 
(Case No.: DIP-24P-M02) 

l 
.5331.010 

(13.55±0.25) 

~r=;==;=;==;=;===r=;==;=;=?!J 
I 

© 1988 FUJITSU LIMITED D24015S·2C 

Standard 24-pin Plastic DIP (Suffix: -M) 
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24-LEAD PLASTIC DUAL-IN-LiNE PACKAGE 
(Case No.: DIP-24P-M03) 

© 1988 FUJITSU LIMITED D24017S-3C 

.600( 15.24)TYP 

Dimensions in 
inches (millimeters) 

Dimension. in 
inches (millimeters) 
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PROGRAMMABLE 
BICMOS 65536-BIT 
READ ONLY MEMORY 

MB71C44-35 
MB71C44-45 

Bi-CMOS 65536-BIT DEAP PROM (8192 WORDS X 8 BITS) 

The Fujitsu MB71 C44 Is high speed BI-CMOS TTL electrically field programmable read 
only memory organized as 16384 words by 8 bits. With threestate outputs, memory 
expansion Is simple. 

The memory Is fabricated with all logic ·zeros" (positive logic). Logic level ·ones" can 
be programmed by the highly reliable DEAP(Diffused Eutectic Aluminum Process) 
according to simple programming procedures. 

The sophisticated passive Isolation termed U-FOX (U-groove isolation with thick Field 
OXide process) with thin eptaxlallayer and BI-CMOS TTL process permits minimal 
chip size and fast access time. 

The extra test cells and unique testing methods provide enhanced correlation 
between programmed and unprogrammed circuits In order to perform AC, DC and 
programming test prior to shipment. This results In extremely high programmability. 

• Single +5V supply voltage. 
• 8192 words x 8 bits organization 

, fully decoded. 
• Proven high programmability and 

reliability. 
• Programming by DEAP (Diffused 

Eutectic Aluminum Process). 

• Simplified and lower power 
programming 

• Low current PNP Inputs. 
• AC characteristics guaranteed 

over full operating voltage and 
temperature range via unique 

• Fast access time 
25 ns typ, 35/45 ns max 

• TTL compatible Inputs and 
outputs. 

• 3-State outputs. 

• One chip enable pin for simplified 
memory expansion. 

• 24-pln Ceramic (Cerdip) DIP(300 
& 600 mil) 

• 24-pin Plastic DIP (300 & 600mil) 

• 24-pin Ceramic (Metal Seal) FPT 

testing techniques. • 28-pad Ceramic(Metal Seal) LCC 

ABSOLUTE MAXIMUM RATINGS (see NOTE) 

Rating Symbol Value Unit 

Power Supply Voltage Vcc -0.5 to +7.0 V 

Power Supply Voltage Vccp -0.5 to +7.5 V (during programming) 

Input Voltage VIN -1.5 to 5.5 V 

Input Voltage(during programming) V IPRG 22.5 V 

Output Voltage(durlng programming) V OPRG -0.5 to +22.5 V 

Input Current I IN -20 mA 

Input Current (during programming) I IPRG +270 mA 

Output Current I OUT +100 mA 

Output Current (during programming) I OPRG +75 mA 

Storage Temperature: 
CERAMIC 

T stg 
-65 to +150 

°c 
PLASTIC -40 to +125 

Output Voltage V OUT -0.5 to 5.5 V 

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 

November 1988 
Edition 1.0 

PRELIM I NAIJ 

~ 

CERAMIC PACKAGE 
DIP-24C-C04 (-SK) 

PLASTIC PACKAGE 
DIP-24P-M02 

PLASTIC PACKAGE 
DIP-24P-M03(-SK) 

CERAMIC PACKAGE 
FPT-24C-AOl 

<:> 
CERAMIC PACKAGE 

LCC-28C-AOl 

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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PIN ASSIGNMENT PAD CONFIGURATION 

A7 Vcc(PVcd 

A6 AS 

AS A9 

A4 A10 A4 

A3 CE(PVCE) A3 

A2 A11 A2 

A1 A12 A1 

AO 08 AO 

01 07 NC 

02 06 01 

03 05 

GND 04 

GND 

MB71 C44 MODE SELECTION 

-
MODE CE1 Output 0 1 '" 0 8 

READ V'L DouT 

CHIP-DISABLE V'H HZ 

WRITE PVCE HZ 

HZ high-impedance 

DoUT memory answer 

PVCE 20V (see programming information) 
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A10 

CE(PVCE) 

A11 

A12 

NC 

OS 

07 



PIN CONFIGURATIONS 
Fig. 1 - MB71 C44 BLOCK DIAGRAM 

Ao 

A1 

A2 

A3 

A4 65536 BIT 

A5 
MEMORY CELLS 

ADDRESS 

A6 BUFFERS 

A7 

As 

Ag 

A10 

A11 

A12 MULTIPLEXERS 

CE CHIP OUTPUT BUFFERS 
ENABLE 

CAPACITANCE (f 1MH V +5V V +2V T 25°C) = z, 'cc= , IN = , A= 
Values 

Parameter Symbol 
Min Typ 

Input Capacitance C, 

Output Capacitance Co 

11111111111111111111111111111111111111111111111111111111111111111 

MB71 C44-35 FUJITSU 

MB71 C44-45 11111111111111111111111111111111111111111111111111111111111111111 

Unit 
Max 

10 pF 

15 pF 
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GUARANTEED OPERATING CONDITIONS 

Parameter Symbol Min Typ 

Supply Voltage Vee 4.75 5.0 

Input Low Voltage V IL 0 -

Input High Voltage V IH 2.0 -

Ambient Temperature TA 0 -

DC CHARACTERISTICS 
(Full guaranteed operating conditions unless otherwise noted) 

Parameter Symbol 

Input Leakage Current (VIH = 5.5V) 'R 
Input Load Current (VIL = 0.45V) 'F 

10L = 10mA 
Output Low Voltage VOL 

10L = 16mA 

Output Leakage Current (Vo = 2.4V. chip disabled) 10lH 

Output Leakage Current (Vo= 0.45V. chip disabled) lOlL 

Input Clamp Voltage ( liN = -18mA) Vie 

Power Supply Current (VIN = OPEN or GND) lee 

Output High Voltage ( b = -2.4mA) VOH 
. 

Output Short Circuit Current (Vo= GND) los 
. 

Max Unit 

5.25 V 

0.8 V 

5.5 V 

75 °C 

Min Typ Max Unit 

40 Jl.A 

-250 Jl.A 

0.45 V 

0.50 V 

40 Jl.A 

-40 Jl.A 

-1.2 V .. 
40 60 mA 

2.4 V 

-15 -60 mA 

Note: • Denotes guaranteed characteristics of the output 
high-level (ON) state when the chip Is enabled 
(VCE = 0.4V) and the programmed bit Is addressed. 
These characteristics cannot be tested prior to 

programming. but are guaranteed by factor testing. 

•• This value denote conditions at T A=25°C and 
Vee = +5.0V 

Fig. 2 - AC TEST CONDITIONS 
MB71C44 

Rl R2 CL 

INPUT CONDITIONS I tAA 300.0 600.0 30pF 

I tDIS 300.0 SOOn 30pF 

l tEN 300.0 Soon 30pF 
C =;:: : R2 Amplitude. . . . . . . . . . . . . . . . . . . . . . . .. OV to 3V 

L c Rise and Fall Time ......... 5ns from 1V to 2V 
Frequency ........................... 1 MHz 
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(Full guaranteed operating conditions unless otherwise noted) 

MB71C44-35 MB71C44-45 

Parameter Symbol 

Typ Max Typ Max 

Access Time (via address Input) tAA 25 35 25 45 

Output Disable Time t DIS 15 25 15 30 

Output Enable Time tEN 15 25 15 30 

OPERATION TIMING DIAGRAM 

V ~H _______ _ 

ADDRESS INPUT 

CE V IH 

CHIP ENABLE INPUT 

OUTPUT 

CHIP ENABLE INPUT 

CE V IL --------' 

OUTPUT 

Note: Output disable time Is the time taken for the output to 
reach a high resistance when some of chip enables Is 
taken disable. Output enable time Is the time taken for 
the output to become active when all of chip enables 

1.5V 

are taken enable. The high resistance state Is 
defined as a point on the output waveform equal to a 
.6. V of O. 5V from the active output level. 

Unit 

ns 

ns 

ns 
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INPUT/OUTPUT CIRCUIT INFORMATION 

INPUT 
In the Input circuit, BI-CMOS TTL circuit 
technology Is used to achieve high-speed 
operation. A PNP transistor In the first stage of 
Input circuit remarkably Improves Input high/low 
current characteristics. Also, the Input circuit 
Includes a protection diode for reliable operation. 

THREE-STATE OUTPUT 
A "three-state" output Is a logic element which 
has three distinct output states of ZERO, ONE 
and OFF (wherein OFF represents a high 
Impedance condition which can neither sink nor 
source current at a definable logic level). 
Effectively, then, the device has all the desirable 
features of a totem-pole TTL output (e. g . , 
greater noise Immunity, good rise time, line 
driving capacity), plus the ability to connect to 
bus-organized systems. 

In the case where two devices are on at the 
same time, the possibility exists that they may 
be In opposite low Impedance states simultane
ously; thus, the short circuit current from one 
enabled device may flow through the other 
enabled device. While physical damage under 
these conditions Is unlikely, system noise prob
lems could result. Therefore, the system 
designer should consider these factors to ensure 
that this condition does not exist. 

Also In the output circuit, BI-CMOS TTL circuit 
technology Is used to achieve high-speed 
operation. 
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Fig. 3 - MB71C44 INPUT 

Input 

Fig. 4 - MB71 C44 OUTPUT 

Data 
CE _"'L-~ 

Output 



TYPICAL CHARACTERISTICS CURVES 

:( 
=l 

I-
Z 
w a: a: 
::> 
() 

I-
::> 
a. 
~ 

~ 

1/1 
c: 

w 
::!! 
f= 
(JJ 
(JJ 
w 
() 
() 
« 

-10 

-20 

Flg.5-IIN INPUT CURRENT 

VS. VININPUT VOLTAGE 

-30~~~~~~--~~~ 

-2.0 o 2.0 4.0 

VIN. INPUT VOLTAGE (V) 

Flg.8-tAAACCESS TIME 

VS. AMBIENT TEMERATUERE 

70 

60 

50 

40 

I/CC =4.5V 

I 
JCC=5.0V-

ycc = 5.5V 
30 

20 

j 10 

o 
-50 0 50 100 

T A' AMBIENT TEMPERATURE (0 C) 

:( 
.s 
I-
Z 
w a: 
a: 
::> 
() 

3 
g 
I-
::> 
a. 
I-
::> 
0 

.::. 
0 

1/1 
c: 

w 
::!! 
f= 
w 
...J 
II] « 
(JJ 

1S 
(JJ 

1S 

1/1 
c: 

w 
(JJ 

« w 
a: 
() 

~ 
w 
::!! 
f= 
> 
:5 w 
0 

Flg.6-IOLOUTPUT LOW CURRENT 

VS. VOL OUTPUT LOW VOLTAGE 

70 

60 

TA= 25°C / 
VCC= 5.0V II 

50 

/ 
40 V 
30 

) 
20 

10 V 
/ o 

o 200 400 600 

VOL' OUTPUT LOW VOLTAGE (mV) 

70 

60 

50 

40 

30 

20 

10 

o 
-50 

Flg.9-t DIS DISABLE 

VS. AMBIENT TEMPERATURE 

VCC= 4.5V 

'I VCC= 5.0V-

/ VCC= 5.5V 

/ / / -
50 100 

T A. AMBIENT TEMPERATURE (oC) 

Fig. 11-DELA Y TIME INCREASE 

VS. CLLOAD CAPACITANCE 

70 

60 

50 

40 

30 
tEN ~~::~LA\ 

f-- f--

20 

10 
r-... ~ :::::: 

~ 
...--

o 
o 100 200 300 

C L• LOAD CAPACITACNE (pF) 

1/1 
c: 

w 
::!! 
f= 
w 
...J 
II] 
« 
Z w 

Z 
~ 

11111111111111111111111111111111111111111111111111111111111111111 

MB71 C44-35 FUJITSU 
MB71 C44-45 11111111111111111111111111111111111111111111111111111111111111111 

Fig.7-IOH OUTPUT HIGH CURRENT 

VS. VOHOUTPUT HIGH VOLTAGE 

2 

VOH' OUTPUT HIGH VOLTAGE (V) 

Fig.10-tENENABLE TIME 

70 

60 

50 

40 

30 

20 

10 

o 
-50 

VS. AMBIENT TEMPERATURE 

I,vce= 4.5V 

I VCC = 5.0V - I--

I v. c= 5.5V 

/ / V 
/ 1/ 

50 100 

T A. AMBIENT TEMPERA1'URE (0 C) 
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PROGRAMMING INFORMATION 

FUJITSU PROM TECHNOLOGY 

The Fujitsu MB71 COO series Is the 
Junction-shorting BI-CMOS PROM. 
A memory cell consists of a pro
grammable element of a PN diode 
and a vertically connected PNP 
transistor. 
The current blocking state of the 
reverse diode Is changed to the 
current conducting state of the 
shorted-Junction diode by program
ming. The programming element of 
the PN diode uses the N + and p+ 
diffusion layer. the PNP transistor 
uses a p+ diffusion layer. an N+ 
epitaxial layer. and a P - sub
strate(Flg. 5). 
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As 

Fig. 5 - PROGRAMMED CELL (CROSS SECTION) 

Buried Layer (W) 

Substrate (P- ) 

r: .. ,,"':,,""j Programmed by DEAP( Diffused Eutectic Aluminum 
.... ,.. Process) 

Fig. 6 - INTERNAL PROGRAMMING CIRCUIT 

OUTPUT 
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PROGRAMMING INFORMATION (continued) 

SPECIAL FACTORY TESTING 

Extra rows and extra columns of test 
cells, plus additional circuitry built Into the 
PROM chip, allow Improved factory 
testing of DC, AC and programming 
characteristics. These test cells and test 
circuitry provide enhanced correlation 
between programmed and un
programmed circuits In order to guaran
tee high programmability and reliability. 

PROGRAMMING (in electrical view) 

The device Is manufactured with outputs 
low (positive logic "zero") in all storage 
cells. An output at the selected cell Is 
changed to high (logic "one") by pro
gramming. 

As shown in Fig. 6, transistors, 01 and 
02, are turned on to select the desired 
bit for programming by using thirteen 
address Inputs. By appiylng the PV CE 
pulse voltage, the chip Is disabled and 

DC SPECIFICATIONS (TA = 25°C) 

Parameter 

Input Low Voltage 

Input High Voltage 

Power Supply Voltage 

Programming Pulse Current 

PVCE Pulse Voltage 

Programming Pulse Clamp Voltage 

PV CE Pulse Clamp Current 

Reference Voltage for a Prog. "1" 

transistor 03 Is held off. Then, a 
train of programming pulses applied 
to the desired output flows through 
transistor 02 and memory cell Into 
transistor 01. This programming 
current changes the programmable 
element to the conducting state. 

The pulse train Is stopped and two 
additional programming pulses are 
then applied to assure that the 
element is programmed properly, as 
soon as the output voltage Indicates 
that the selected cell Is In the logic 
"one" state. One output must be 
programmed at a time since the 
Internal decoding circuit is capable of 
sinking only one unit of programming 
current at a time. 

VERIFICATION 

After the device has been pro
grammed, the correct program pat
tern can be verified when all of chip 

Symbol 

V1L 

V1H 

PVcc 

'pRG 

PVCE 

VPRG 

PICE 

V REF 

P: 

R: 

enables are taken enable. To guaran
tee full supply voltage and full 
temperature range operation, a pro
grammed device should s045Ae 
2.4mA at Vcei' 2.4V and V = 7.0V at 
25°C ambient temperature. 

LIABILITY 

Fujitsu utilizes an extensive testing 
procedure to ensure device perform
ance prior to shipment. However, 
100% programmability is not guaran
teed, and It is imperative that this 
specification be rigorously adhered to 
in order to achieve a satisfactory 
programming yield. Fujitsu will not 
accept responsibility for any device 
found defective if it was not pro
grammed according to this specifica
tlon. Devices returned to Fujitsu as 
defective must be accompanied by a 
complete truth table with clearly 
Indicated locations of supposedly 
defective memory cells. 

Min Typ Max Unit 

0 0.8 V 

2.0 5.25 V 

6.7 7.0 7.3 V 

4.75 5.0 5.25 V 

70 75 mA 

20 20 22 V 

20 20 22 V 

230 260 mA 

1.0 1.5 2.4 V 
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PROGRAMMING INFORMATION (continued) 
AC SPECIFICATIONS (TA = 25°C) 

Parameter 

Programming Pulse Cycle Time 

Programming Pulse Width 

Programming Pulse Rise Time 

PV CE Pulse Rise Time 

PV cc Pulse Rise Time 

Programming Pulse Fall Time 

PVCE Pulse Fall Time 

PVcc Pulse Fall Time 

Address Input Set-up Time 

Chip Enable Input Set-up Time 

PVCE Set-up Time 

Address Input Hold Time 

Chip Enable Input Hold Time 

PV CE Hold Time 

PVCE Pulse Trailing Edge to Read Strobe Time 

Programming Pulse Number 

Programming Time/Bit 

Additional Programming Pulse Number 

4-286 

Note: (1) Stipulated 400!l load and 15V. 
(2) From lV to 19V (400!l load). 
(3) From lV to 19V. 
(4) From 5.2V to 6.8V. 
(5) From 19V to 1V (400!l load). 

Symbol 

tCYC 

t pw (1) 

t (2) 
r 

t (3) 
r 

t (4) 
r 

t
f 

(5) 

t
f 

(6) 

t
f 

(7) 

tSA 

tsc 

t
sp

(8) 

tHA 

tHC 

t HP(9) 

t
pR

(10) 

-

-

-

(6) From 19V to lV. 
(7) From 6.8V to 5.2V. 

Min 

40 

10 

-

-
-

-

-

-

2 

2 

4 

2 

2 

2 

10 

-

120 

2 

Typ Max 

50 60 

11 12 

- 2 

- 2 

- 2 

- 2 

- 2 

- 2 

- -

- -

- -

- -

- -
- -

- -

- 100 

150 6120 

2 2 

(8) From PVCE pulse 19V to programming pulse lV. 
(9) From programming pulse 1V to PV pulse 19V 
(10) From PV CE pulse lV to read stro&f. 

Unit 

~s 

~s 

~s 

~s 

~s 

~s 

~s 

~s 

~s 

~s 

~s 

~s 

~s 

~s 

~s 

Times 

~s/blt 

Times 
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PROGRAMMING INFORMATION continued 

TYPICAL WAVEFORMS 

VIH-""I.I"-------------------~II,--
ADDRESSV1L_-'I .... ___________________ --'1 

PVCE 
tsc 
1V llilJSA 

PROGRAMMING n I 
PULSE -----.J LJ 

t:= tCyc--l 

READ STROBE __ --'fL 
PROG. PULSES ----ot--- ADDITIONAL PROG. 

PULSES 

~~----~n~-~n~-~~-------

ONE DETAILED PROGRAMMING CYCLE 

PVcc 

PVCE 

PROGRAMMING 
PULSE 

READ STROBE 

:JI.f 5.2\1. 
tr 

~6rv 
~ )k5.2V 

tf ------

19V 

1V 

19V 

_____________ ...:.-t_V-1 1.5V 
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PROGRAMMING INFORMATION (continued) 
PROGRAMMING PROCEDURE 
1. Apply power; Vcc = PVcc ' GND = 

OV. 
2. Select the desIred bIt. 
3. Read the output to confirm the 

voltage Vo = low. (In the case of 
Vo = hIgh, select the next de
sired bit.) 

4. Apply a 20V pulse voltage to the 
PVcElnput. 

S. Apply a programming pulse with 
amplitude of 62. SmA and dura
tIon of t pw (11jl.S) after a delay 
of tsp (4jl.S). 

6. Read the output Vo after a delay 
of tpR (10jl.S). 
a) In the case of Vo = low, re

peat steps "4", "S" and "6" 
with cycle time of tCYC 
(50jl.S) 

b) In the case of Vo = high. ap
ply 2 additional programming 
pulses to provide a highly re
liable memory cell. 

7. Select the next desired bit after 
a delay of tHA(2jl.S). 

Note 

4·288 

1) Programming must be done 
bit by bit. 

2) Ambient temperature during 
programming must be room 
temperature. (25°C ± 2°C) 

Fig. 7 - PROGRAMMING FLOW CHART 
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PACKAGE DIMENSIONS 
Standard 24-pin Ceramic (Cerdip) DIP (Suffix: -Z) 

24-LEAD CERAMIC (CERDIP) DUAL-IN-LINE PACKAGE 
(Case No.: DIP-24C-C01) 

(1.32'.025) 

©1986 FUJITSU LIMITED D24008SC..a 

Standard 24-pin Ceramic (Cerdip) DIP (Suffix: -Z) 

Dimensions in 
inches (millimeters) 

24-LEAD CERAMIC (CERDIP) DUAL-IN-LINE PACKAGE 
(Case No.: DIP-24C-C04) 

R .025(0.64) 

REF '" 

-- ,.....~~~)! 

~ 

© 1987 FUJITSU LIMITED D2401SS-3C 

.288~:U: .319t.OO6 
+O.~6) (8.10tO.15) 

(7.32t·10 

Dimensions in 
Inch .. (millimeter,) 
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PACKAGE DIMENSIONS 
Standard 24-pin Plastic DIP (Suffix: -P) 

24-LEAD PLASTIC DUAL-IN-LINE PACKAGE 
(Case No.: DIP-24P-M02) 

l 
.533±.010 

(13.55±0.25) 

~T9~rrTT~1.1=89r~r:g~~12~n:rrTT=n~I~· 

.100(2.54) I 
TYP 

(30.20~g:~g) 

© 1988 FUJITSU LIMITED D24015S-2C 

Standard 24-pin Plastic DIP (Suffix: -P) 

24-LEAD PLASTIC SKINNY DUAL IN-LINE PACKAGE 
(CASE No.: DIP-24P-M03) 

.600( 15.24)TYP 

Dimensions in 
inches (millimete 

--=,1 15°MAX 

r-- r- 'J 
.300(7.62) Tt 

-....... 1 • 

~ (0.25±0.05) 

~ 1 !"'I4~IMAX .050(1.27) 

MAX If I Ilf If 1 .118(3.00)MIN 

.100(2.54) I I ..:.J ~ --11 .018±.003 .020(0.51 )MIN 
TYP (1.27~g·50) (0.46±0.08) 

© 1988 FUJITSU LIMITED D24017S-3C 

Dimensions in 
inches (millimeters) 



PACKAGE DIMENSIONS 
Standard 24-pin Ceramic (Metal Seal) FPT (Suffix: -CF) 

111111111111111111111/11111/1111/11111111111/111111111/11111/1111 

MB71 C44-35 FUJITSU 
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24-LEAD CERAMIC (METAL SEAL) FLAT PACKAGE 
(Case No.: FPT-24C-A01) 

.1 
.275±.025 

1 MIN 
.400±.007 D 
~o.", .""'''.0'1 

'ND'XA."" 11 ~0"81 

.05011.27) 
TYP 

L' -11 .017~:.gg~ 
(0.43+0.08) 

.550±.005 -0.05 

113.97±0.13) 
.600±.012 • 

(15.24±0.30) 

© 1988 FUJITSU LIMITED F24006S-2C 

.275±.025 
(S.99rS4) 

.031(0.79) 
MAX 

Standard 28-pad Ceramic (Metal Seal) LCC (Suffix: -CV) 

-r010

(o'25) 
MIN 

r-

-

I 
.280(7.11) 

TYP 

~ 

(O.127~g:g~~) 
.085±.015 

(2.16±0.38) 

Dimensions in inches 
(millimeters) 

28-PAD CERAMIC (METAL SEAL) LEAD LESS CHIP CARRIER 
(Case No.: LCC-28C-A01 ) 

I"PIN NO.1 INDEX 

C.040( 1.02)TYP 
(3PLCS) 

.040(1.02) 
TYP 
.060(1.52) 
TYP 
0.85(2.16) 
MAX 

"Shape of Pin No.1 index: Subject to change without notice 

© 1988 FUJITSU LIMITED C28002-5C 

0.85(2.16)TYP 

.050( 1.27)TYP 

C.Q15(0.38)TYP 

Dimensions in 
inches (millimeters) 
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PROGRAMMABLE 
BICMOS 131072-BIT 
READ ONLY MEMORY 
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MB71C46-35 
MB71C46-45 

August 1988 
Edition 2.0 

Bi-CMOS 131072-BIT DEAP PROM (16384 WORDS X 8 BITS) ,...-----------, 

The Fujitsu MB71 C46 is high speed BICMOS TTL electrically field programmable read 
only memory organized as 16384 words by 8 bits. With threestate outputs, memory 
expansion Is simple. 

The memory Is fabricated with all logic "zeros· (positive logic). Logic level "ones· can 
be programmed by the highly reliable DEAP(Diffused Eutectic Aluminum Process) 
according to simple programming procedures. 

The sophisticated passive isolation termed U-FOX (U-groove isolation with thick Field 
OXide process) with thin eptaxial layer and SICMOS TTL process permits minimal 
chip size and fast access time. 

The extra test cells and unique testing methods provide enhanced correlation 
between programmed and unprogrammed circuits In order to perform AC, DC and 
programming test prior to shipment. This results in extremely high programmability. 

• Single +5V supply voltage. 

• 16384 words x 8 bits organization 
, fully decoded. 

• Proven high programmability and 
reliability. 

• Programming by DEAP (Diffused 
Eutectic Aluminum Process). 

• Simplified and lower power 
programming 

• Low current PNP Inputs. 

• AC characteristics guaranteed 
over full operating voltage and 

temperature range via unique 
testing techniques. 

• Fast access time 
30ns typ, 35* 145 ns max 

• TTL compatible Inputs and 
outputs. 

• 3 State outputs. 

• Four chip enable pins for 
simplified memory expansion. 

• 28-pin Ceramic (Cerdip) DIP 

• 28-pin Plastic DIP (400 & 600mil) 

ABSOLUTE MAXIMUM RATINGS (see NOTE) 

Rating Symbol Value Unit 

Power Supply Voltage Vcc 0.5 to + 7.0 V 

Power Supply Voltage VCCP -0.5 to +7.5 V (during programming) 

Input Voltage VIN -1.5 to 5.5 V 

Input Voltage(during programming} V IPRG 22.5 V 

Output Voltage(during programming) V OPRG -0.5 to +22.5 V 

Input Current I IN -20 mA 

Input Current (during programming) I IPRG +270 mA 

Output Current I OUT +100 mA 

Output Current (during programming) I OPRG +75 mA 

Storage Temperature I CERAMIC 
T stg 

-65 to +150 
°c 

PLASTIC -40 to +125 

Output Voltage V OUT -0.5 to 5.5 V 

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 

• Under development 

CERAMIC PACKAGE 
DIP-28C-C02 

PLASTIC PACKAGE 
DIP-28P-M02 

PLASTIC PACKAGE 
DIP-28P-M03 

PIN ASSIGNMENT 

A9 Vee (PVee) 
A8 Al0 
A7 All 
AS A12 
A5 A13 
A4 §:El (PVCE) 
A3 CE2 
A2 CE3 
Al CE4 
AO 08 
01 07 
02 06 
03 05 

GND 04 

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. 

4-293 



lID 

I~IIIII~IIII~III~III~IIIIIIIIIIIIIIII~IIIIIII~II 
FUJITSU MB71 C46-35 

IIIIIIIIIIIIIIIIIIIIIIIIIIIII~IIIIIIIIIIIIIIIIIIIIIIIIIIIIII~ MB71 C46-45 

Ao 

A1 

A2 

A3 

A4 

A5 

As 

A7 

As 

Ag 

A10 

An 

A12 

A13 

CE1 

CE2 

CE3 

CE4 

Fig. 1 - MB71 C46 BLOCK DIAGRAM 

131072 BIT 

ADDRESS 
MEMORY CELLS 

BUFFERS 

MULTIPLEXERS 

CHIP OUTPUT BUFFERS 
ENABLE 

OS 0 7 0 6 0 5 0 4 0 3 O2 0 1 

CAPACITANCE (f = 1MHz. VCC= +5V. V,N = +2V. TA= 25 °C) 

Values 
Parameter Symbol 

Min Typ 

input Capacitance CI 

Output Capacitance Co 

4·294 

Unit 
Max 

10 pF 

15 pF 



GUARANTEED OPERATING CONDITIONS 

Parameter Symbol Min Typ 

Supply Voltage Vcc 4.75 5.0 

Input Low Voltage V IL 0 -
Input High Voltage V IH 2.0 -
Ambient Temperature TA 0 -

DC CHARACTERISTICS 
(Full guaranteed operating conditions unless otherwise noted) 

Parameter Symbol 

Input Leakage Current (VIH = 5.5V) IR 

Input Load Current (VIL = 0.45V) IF 

10L = 10mA 
Output Low Voltage VOL 

10L = 16mA 

Output Leakage Current (Vo = 2.4V, chip disabled) 10lH 

Output Leakage Current (Vo= 0.45V, chip disabled) lOlL 

Input Clamp Voltage ( liN = -18mA) VIC 

Power Supply Current (VIN = OPEN or GND) Icc 

Output High Voltage ( b = -2.4mA) VOH 
. 

Output Short Circuit Current (Vo= GND) los 
. 

Min 

2.4 

-15 

11111111111111111111111111111111111111111111111111111111111111111 

MB71 C46-35 FUJITSU 
MB71 C46-45 11111111111111111111111111111111111111111111111111111111111111111 

Max Unit 

5.25 V 

0.8 V 

5.5 V 

75 °C 

Typ Max Unit 

40 JlA 

-250 JlA 

0.45 V 

0.50 V 

40 JlA 

-40 JlA 

-1.2 V .. 
40 60 mA 

V 

-60 mA 

Note: • Denotes guaranteed characteristics of the output 
high-level (ON) state when the chip Is enabled 
(VC'E = 0.4V) and the programmed bit Is addressed. 
These characteristics cannot be tested prior to 

programming, but are guaranteed by factor testing. 

•• This value denote conditions at T A=25°C and 
Vcc = +5.0V 

Fig. 2 - AC TEST CONDITIONS 
MB71C46 

R1 R2 CL 

INPUT CONDITIONS 300n 600n 30pF 

300n 600n 30pF 

300n 600n 30pF 
C =~ .. ; R Amplitude . . . . . . . . . . . . . . . . . . . . . . . .. OV to 3V 

L .. - 2 Rise and Fall Time ......... 5ns from 1V to 2V 
Frequency ........................... 1 MHz 
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AC CHARACTERISTICS 
(Full guaranteed operating conditions unless otherwise noted) 

. 
MB71C46-35 MB71C46-45 

Parameter Symbol 

Typ Max Typ Max 

Address Time (via address Input) tAA (25) (35) 30 45 

Output Disable Time t DIS (15) (25) 15 30 

Output Enable Time tEN (15) (25) 15 30 

OPERATION TIMING DIAGRAM 

V IH -------_ 

ADDRESS INPUT 

CE V IH 

CHIP ENABLE INPUT 

VOH-----------~ 
OUTPUT 

CHIP ENABLE INPUT 

CE V IL -------

OUTPUT 

VOL---------~ 

Note: Output disable time Is the time taken for the output to 
reach a high resistance when some of chip enables Is 
taken disable. Output enable time Is the time taken for 
the output to become active when all of chip enables 

4-296 

1.5V 1.5V 

are taken enable. The high resistance state Is 
defined as a point on the output waveform equal to a 
~ V of O. 5V from the active output level. 

* Under Development 

Unit 

ns 

ns 

ns 



M871C46-35 
M871C46-45 

INPUT/OUTPUT CIRCUIT INFORMATION 

INPUT 
In the Input circuit, BICMOS TTL circuit 
technology Is used to achieve high-speed 
operation. A PNP transistor In the first stage of 
Input circuit remarkably Improves Input hlghllow 
current characteristics. Also, the Input circuit 
Includes a protection diode for reliable operation. 

THREE-STATE OUTPUT 
A "three-state" output Is a logic element which 
has three distinct output states of ZERO, ONE 
and OFF (wherein OFF represents a high 
Impedance condition which can neither sink nor 
source current at a definable logic level). 
Effectively, then, the device has all the desirable 
features of a totem-pole TTL output (e.g., 
greater noise Immunity, good rise time, line 
driving capacity), plus the ability to connect to 
bus-organized systems. 

In the case where two devices are on at the 
same time, the possibility exists that they may 
be In opposite low Impedance states simUltane
ously; thus, the short circuit current from one 
enabled device may flow through the other 
enabled device. While physical damage under 
these conditions Is unlikely, system noise prob
lems could result. Therefore, the system 
designer should consider these factors to ensure 
that this condition does not exist. 

Also In the output circuit, BICMOS TTL circuit 
technology Is used to achieve high-speed 
operation. Also, a PNP transistor provided In the 
output circuit Is effective to decrease a load for 
the Chip Enable circuit. 

Fig. 3 - MB71 C46 INPUT 

Input 

Fig. 4 - MB71 C46 OUTPUT 

11111111111111111111111111111111111111111111111111111111111111111 

FUJITSU 

11111111111111111111111111111111111111111111111111111111111111111 

Output 
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TYPICAL CHARACTERISTICS CURVES 
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I
Z 

Fig.5-I,N INPUT CURRENT 

VS. V IN INPUT VOLTAGE 

TA= 25°C 

~ -1 0 ~-t--+-~~--+-+---t 
a: 
::l 
o 
I
::l 
a. -20 ~-+-I~"--+-
~ 

~ 

-30 '---~---'-_.L.-~---L_~--J 
-1.0 0 1.0 2.0 

V,N. INPUT VOLTAGE (V) 

~ 
.§. 

Fig.7-IOHOUTPUT HIGH CURRENT 

VS. VOHOUTPUT HIGH VOLTAGE 

I- 0 
Z 
w 
~ -10 
::l 

o -20 
J: 
CJ 
J: -30 
I-

~ -40 
I-
::l 
o -50 . 
J: 

_0 -60 

TA= 25°C 

I~ ~ 
~ ~ 

~ F\ 1\ VCC= 4.5V 

V 
' VCC= S.OV 

VCc= 5.5V 

o 2 3 4 5 6 7 

VOH' OUTPUT HIGH VOLTAGE (V) 

Fig.6-IOLOUTPUT lOW CURRENT 

VS. VOL OUTPUT LOW VOLTAGE 

~ 70 
.§. 

~ 60 
w 
~ 50 
::l 
o 
3: 40 
o 
..J 30 
I
::l 
~ 20 
::l 
o 10 

:.J 

o 0 

TA= 25°C 

VCc= 5.0V 

/ 
o 200 

/ 
V 

J 
/ 

1/ 
) 

/ 
400 600 

VOL' OUTPUT LOW VOLTAGE (mV) 

en ..s 
w 
:2: 
i= 
(/) 
(/) 
w 
0 
0 
c:( . 
_«J. 

Fig.8-tAAACCESS TIME 
VS. AMBIENT TEMERATUERE 

70 

60 

50 

40 

L 
30 --
20 

10 

o 
-50 

,VCc= 4.5V I 
V VCc= S.OV - f---

J J j VCr'. = 5.5V 

II / V 
~~ -I--~ 

W -

o 50 100 

TA. AMBIENT TEMPERATURE ( ° C) 
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TYPICAL CHARACTERISTICS CURVES 

Fig.9-t DIS DISAB.LE TIME 

VS. AMBIENT TEMPERATURE 

70 

-In 
60 ..s 

UJ 
~ 50 
i= 
UJ 40 ..J 
m « 

30 (J) 

VCC= 4.5V 

II VCC= 5.0V -

VCc= 5.5V 

C 
;" 20 
C 

/ 
I 

! II 
- 10 

CiI ..s 
UJ 
(J) 

« 
UJ a: 
0 
~ 
UJ 
~ 
i= 
~ 
..J 
UJ 
c 

o 
-50 o 50 100 

TA' AMBIENT TEMPERATURE ( 0 C) 

Fig.11-DELAY TIME INCREASE 

VS. C L LOAD CAPACITANCE 

70 

60 

50 

40 -r--
tEN DELAY 

30 

20 

10 

f---- \. 
tAADELAY 

I\. '" \ \. 
~ \. '--' 

---~ -o 
o 100 200 300 

CL, LOAD CAPACITANCE ( pF) 

CiI ..s 
UJ 
:!: 
i= 
UJ 
..J m « z 
UJ . 
z 

_UJ 

Fig. 1 O-t EN ENABLE TIME 

70 

60 

50 

40 

30 

20 

10 

o 
-50 

VS. AMBIENT TEMPERATURE 

VCC= 4.5V 

/ VCC= 5.0V -

I /, Vet"= 5.5V 

I I / 
I..--' 

'-

o 50 100 

T A' AMBIENT TEMPERATURE ( 0 C) 

4-299 

II 



1111111111111111111111111I111111111111111111111111111111111111111 

FUJITSU MB71 C46-35 
II~IIII~I~II~II~IIIIII~I~II~III~III~I~II~IIII M B71 C46-45 

PROGRAMMING INFORMATION 

FUJITSU PROM TECHNOLOGY 

The Fujitsu MB71 COO series Is the 
junction-shorting BI-CMOS PROM. 
A memory cell consists of a pro
grammable element of a PN diode 
and a vertically connected PNP 
transistor. 
The current blocking state of the 
reverse diode Is changed to the 
current conducting state of the 
shorted-junction diode by program
ming. The programming element of 
the PN diode uses the N+ and P
diffusion layer, the PNP transistor 
uses a p+ diffusion layer, an N'" 
epitaxial layer, and a P- sub
strate(Flg. 12). 

Each memory cell is divided by 
passive Isolations named U-FOX 
(U-groove Isolation with thick Field 
OXide process). 

Fig. 12 - PROGRAMMED CELL (CROSS SECTION) 

Burled Layer (N+ ) 

Substrate (P- ) 

r .. ,;·"':",,",'1 Programmed by DEAP( Diffused Eutectic Aluminum 
.... '" .. Process) 

The vertical structure of the junctJon- L...-___________________________ ..... 

shorting memory cell makes a high 
packing density possible. .....-----------------------------..., 

In programming, reverse current 
pulses are applied to the cathode of 
the PN diode. This Increases the 
temperature at the junction. When 
the temperature reaches the point 
where the silicon and aluminum form 
a eutectic diffuses from the surface 
of the metal-silicon contact region to 
the anode of the PN diode, and 
results In junction shorting. This 
program technique was therefore 
named "Diffused Eutectic Aluminum 
Process' (DEAP). 

Once the junction Is shorted, the 
power dissipation at the junction 
decreases to less than one fifth, and 
the temperature decreases. This 
drop In temperature stops further 
diffusion of the eutectic, and pro
tects the PNP transistor from de
struction. 

4-300 

Fig. 13 - INTERNAL PROGRAMMING CIRCUIT 

OUTPUT 

As 
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PROGRAMMING INFORMATION (continued) 

SPECIAL FACTORY TESTING 

Extra rows and extra columns of test 
cells, plus additional circuitry built Into the 
PROM chip, allow Improved factory 
testing of DC, AC and programming 
characteristics. These test cells and test 
circuitry provide enhanced correlation 
between programmed and un
programmed circuits In order to guaran
tee high programmability and reliability. 

PROGRAMMING (In electrical view) 

The device is manufactured with outputs 
low (positive logic "zero") in all storage 
cells. An output at the selected cell is 
changed to high (iogic "one") by pro
gramming. 

As shown in Fig. 13, transistors, 01 and 
02, are turned on to select the desired 
bit for programming by using fourteen 
address inputs. By applying the PV CE 

pulse voltage, the chip is disabled and 

DC SPECIFICATIONS (TA = 25°C) 

Parameter 

Input Low Voltage 

Input High Voltage 

Power Supply Voltage 

Programming Pulse Current 

PVCE Pulse Voltage 

Programming Pulse Clamp Voltage 

PV CE Pulse Clamp Current 

Reference Voltage for a Prog. "1" 

transistor 03 is held off. Then, a 
train of programming pulses applied 
to the desired output flows through 
transistor 02 and memory cell into 
transistor 01. This programming 
current changes the programmable 
element to the conducting state. 

The pulse train is stopped and two 
additional programming pulses are 
then applied to assure that the 
element is programmed properly, as 
soon as the output voltage indicates 
that the selected cell is In the logic 
"one" state. One output must be 
programmed at a time since the 
internal decoding circuit is capable of 
sinking only one unit of programming 
current at a time. 

VERIFICATION 

After the device has been pro
grammed, the correct program pat
tern can be verified by taking chip 

Symbol 

V'L 

V'H 

PVcc 

'pRG 

PVCE 

VpRG 

PI CE 

V REF 

P: 

R: 

enable input low. To guarantee full 
supply voltage and full temperature 
range operation, a programmed 
device should source 2.4mA at VOH= 
2.4V and Vce= 7.0Vat 25°C ambient 
temperature. 

LIABILITY 

Fujitsu utilizes an extensive testing 
procedure to ensure device perform
ance prior to shipment. However, 
100% programmability Is not guaran
teed, and it is imperative that this 
specification be rigorously adhered to 
In order to achieve a satisfactory 
programming yield. Fujitsu will not 
accept responsibility for any device 
found defective If It was not pro
grammed according to this specifica
tion. Devices returned to Fujitsu as 
defective must be accompanied by a 
complete truth table with clearly 
Indicated locations of supposedly 
defective memory cells. 

Min Typ Max Unit 

0 0.8 V 

2.0 5.25 V 

6.7 7.0 7.3 V 

4.75 5.0 5.25 V 

70 75 mA 

20 20 22 V 

20 20 22 V 

230 260 mA 

1.0 1.5 2.4 V 

4·301 



IIIIIIIIIIIIIIIIIIII~~~IIIIIIIIIIIIII~IIIIIIIIIIIIIIII111111 
FUJITSU MB71 C46-35 

II~I~IMIII~I~II~I~~IIMI~III~~IIMMI MB71 C46-45 

PROGRAMMING INFORMATION (continued) 
AC SPECIFICATIONS (TA = 25°C) 

Parameter 

Programming Pulse Cycle Time 

Programming Pulse Width 

Programming Pulse Rise Time 

PV OE Pulse Rise Time 

PV 00 Pulse Rise Time 

Programming Pulse Fall Time 

PVOE Pulse Fall Time 

PVoc Pulse Fall Time 

Address Input Set-up Time 

Chip Enable Input Set-up Time 

PVOE Set-up Time 

Address Input Hold Time 

Chip Enable Input Hold Time 

PVOE Hold Time 

PVOE Pulse Trailing Edge to Read Strobe Time 

Programming Pulse Number 

Programming Time/Bit 

Additional Programming Pulse Number 

4-302 

Note: (1) Stipulated 4000 load and 15V. 
(2) From 1V to 19V (4000 load). 
(3) From 1V to 19V (2000 load). 
(4) From 5.2V to 6.8V (300 load). 
(5) From 19V to 1V (4000 load). 

Symbol Min 

t ovo 40 

t pW (1) 10 

t (2) 
r -

t (3) 
r -

t (4) -r 

t
f 

(5) -
t

f 
(6) -

t
f 

(7) -

tSA 2 

tso 2 

t sp (8) 4 

tHA 2 

tHO 2 

t HP (9) 2 

t pR (10) 10 

- -
- 120 

- 2 

(6) From 19V to 1V (2000 load). 
(7) From 6.8V to 5.2V (300 load). 

Typ Max 

50 60 

11 12 

- 2 

- 2 

- 2 

- 2 

- 2 

- 2 

- -

- -

- -

- -

- -

- -

- -
- 100 

150 6120 

2 2 

(8) From PVOE pulse 19V to programming pulse 1V. 
(9) From programming pulse 1V to PVoEPuise 19V 
(10) From PVOE pulse 1V to read strobe. 

Unit 

j.ls 

j.ls 

j.ls 

j.ls 

j.ls 

).ls 

j.ls 

j.Ls 

j.ls 

j.ls 

j.ls 

j.ls 

j.Ls 

j.Ls 

j.ls 

Times 

j.Ls/blt 

Times 
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PROGRAMMING INFORMATION continued 

TYPICAL WAVEFORMS 

VIH-...... '.r---------------------.., 
ADDRESSV1L_-'I'" ___________________ --J1 

VIH 
CE 

VIL--'I"----------------------JII'---

PVCE muSA 
tsc 
1V 

PROGRAMMING n I 
PULSE ~ U 

j:= tCyc--l PROG. PULSES ----+-- ADDITIONAL PROG. 
PULSES 

READ STROBE ___ fL ~~ __ --In ...... _----'nL-_----' 1...-______ _ 

ONE DETAILED PROGRAMMING CYCLE 

PVcc l1 5.2V. 
tr 

'K'r 
~ )k5.2V 

tf ------

19V 19V 

PVCE 

1V. 1V (\-------
19V 19 

PROGRAMMING tpw 
PULSE 

READ STROBE ____________ ----'_t_v-t 1.5V 
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PROGRAMMING INFORMATION (continued) 

PROGRAMMING PROCEDURE 
1. Apply power; Vee = PVee ,GND = 

OV. 
2. Select the desired bit. 
3. Read the output to confirm the 

voltage Vo= low. (In the case of 
Vo = high, select the next de
sired bit.) 

4. Apply a 20V pulse voltage to the 
PVeElnput. 

S. Apply a programming pulse with 
amplitude of 62. SmA and dura
tion of t pw (11J..lS) after a delay 
of t p(4J..lS). 

6. Rea~ the output V 0 after a delay 
of tpR (10J..lS). 
a) In the case of Vo = low, re

peat steps "4", "S" and "6" 
with cycle time of tcye 
(S0J..lS) 

b) In the case of Vo = high, ap
ply 2 additional programming 
pulses to provide a highly re
liable memory cell. 

7. Select the next desired bit after 
a delay of tHA (2J..lS). 

Note 

4-304 

1) Programming must be done 
bit by bit. 

2) Ambient temperature during 
programming must be room 
temperature. (2S0C ± 2°C) 

Fig. 14 - PROGRAMMING FLOW CHART 



PACKAGE DIMENSIONS 
Standard 28-pin Ceramic DIP (Suffix: -Z) 

11111111111111111111111111111111111111111111111111111111111111111 

M871 C46-35 FUJITSU 
M871 C46-45 11111111111111111111111111111111111111111111111111111111111111111 

28-LEAD CERAMIC (CERDIP) DUAL IN-LINE PACKAGE 
(Case No.: DIP-28C-C02) 

R .025(0.641 
TYP 

.100±.010 
(2.54±0.251 

1.300(33.02IREF 

© 1988 FUJITSU LIMITED D28010S-3C 

Standard 28-pin Plastic DIP (Suffix: -M) 

.018~:gg~ 

(0.46~g:~1 

28-LEAD PLASTIC DUAL IN-LINE PACKAGE 
(Case No.: DIP-28P-M02) 

INDEX 

I 
.543±.010 

1~========:::S~==::::;~========:::::::iIJ~1 
f-----1.407~:~~~(35.73~~:~~1-------i1 

© 1988 FUJITSU LIMITED D28006S-2C 

.600(15.24IREF 

Dimenstons in 
inches and (millimeters) 

Dimensions in 
inches (millimeters) 
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PACKAGE DIMENSIONS 
Standard 28-pln Plastic DIP (Suffix: -M) 

28-LEAD PLASTIC DUAL-IN-L1NE PACKAGE 
(Case No.: DIP-28P-M03) 

4-306 

1---____ 1.024 ~:g~~ ------1 

(26.00~g:~g) 

.070±.OO7 
(1.778±0.18) 

.070(1.77B)MAX 

.039~J'20 --11 .. 01B±.004 

(1.00~g.50) (O.45±O.10) 

f-----.910(23.114)REF--------<~ 

© 1988 FUJITSU LIMITED D28012S.3C 

i !"''''''.~ .118(3.00}MIN 

.020(0.51 )MIN 

Dimensions in 
inchel (millimeters) 
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SCHOTTKY 4096-BIT 
REGISTERED 
OUTPUT PROM 

SCHOTTKY 4,096-BIT REGISTERED OUTPUT PROM 

The Fujitsu MB 7226 is a 4 Kbit bipolar programmable read-only memory 
circuit, with registered output (output data is latched in a register). The output 
register can be initialized to a field-programmable initial value or all1s, either 
synchronously (MB 7226RS) or asynchronously (MB 7226RA). Three-state 
outputs can also be enabled either synchronously or asynchronously, in either 
model. DEAP memory cells are used to provide fast and reliable programming. 

• 512 word x 8 bit PROM data 
organization 

• Power supply current: 
170 mA max (MB 7226RA/RS) 
100 mA max (MB 7226RA-L) 

• Fast clock access time: 
20 ns (MB 7226RA-20/20L) 

(MB 7226RS-20) 
25 ns (MB 7226RA-25/25L! 

25W/25LW) 
(MB 7226RS-25/25W) 

• Output register for data reads 
• Register can be initialized to a 

field programmable initial value or 
all 1s. 

• Register can be initialized synchro-

ABSOLUTE MAXIMUM RATINGS 

Parameter 

Power-supply voltage 

Input voltage 

Input current 

Output current 

Power-supply voltage 
(during programming) 

Input voltage (during programming) 

Input current (during programming) 

Output voltage (during programming) 

Output current (during programming) 

Storage temperature 

nously (MB 7226RS) or asynchro
nously (MB 7226RA). 

• Single-supply +5 V operation 
• TTL-compatible I/O 
• Fast Schottky bipolar circuitry 

• Low current inputs 
• Three-state outputs 
• Outputs can be enabled either 

synchronously or asynchronously. 
• DEAP (diffused eutectic alumi

num process) memory cells are 
reliable and easily programmed. 

• Test cells allow extensive testing 
of AC, DC, and programming 
characteristics before sh ipment. 

Symbol Rating Unit 

Vee -0.5 to +7.0 V 

VIN -1.5to+5.5 V 

'IN -20 mA 

lOUT +100 mA 

Veep -0.5 to +7.5 V 

V IPRG +22.5 V 

IIPRG +270 mA 

VOPRG -0.5 to +22.5 V 

IOPRG +150 mA 

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. 

MB 7226RA-20/-25/-25W 
MB 7226RA-20L/-25L/-25LW 
MB 7226RS-20/-25/-25W 

June 1987 
Edition 3.0 

CERAMIC PACKAGE 
DIP-24C-C04 

CERAMIC PACKAGE 

FPT -24C-A01 

LCC-28C-A01: See Page 15 

PIN ASSIGNMENT 

VGC 

As 

PRSTA[PRSTsl 

EA 
INITA [INITsl 
Es(PVCE) 

elK 

Q 7 

Q 6 

Q s 
Q4 

Q3 

Symbols in blankets: MB 7226RS 

LCC PAD CONFIGURATION: See Page 15 

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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MB 7226RA-20/-25/-25W 
MB 7226RA-20L/-25L/-25LW 
MB 722(»RS-20/-25/-25W 

Fig. 1 - MB 7226RA BLOCK DIAGRAM 

As 

INITA 

PRSTA 

ClK 

Es 

Input Operating Output mode Remarks 
PASTA INITA ClK E"A E"s 

l l X l l H " 

l H X l l INITIAL INITIALIZE PROGRAMMED DATA (HI 

H l X l l 
INITIAL INITIALIZE PRO-
DATA GRAMMABlE 

H H t l l PROM lOAD 
DATA REGISTER 

X X t X H Z 
CHIP 
DISABLE 

X X X H X Z 
CHIP 
DISABLE 

*1 When the PRST A and INIT A inputs are brought high at the same 
time. the output cannot be determined eighter H or L. 
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Fig. 2 - MB 7226RS BLOCK DIAGRAM 

AS 

INITS 

PRSTS 

ClK 

Es 

Input Operating Output Remarks 
PASTs INITs ClK EA Es 

mode 

l l t l l - -

L H t l l 
INITIAL INITIALIZE PROGRAMMED DATA (HI 

H l t l l INITIAL INITIALIZE PRO-
DATA GRAMMABLE 

H H t L l PROM LOAD 
DATA REGISTER 

X X t X H Z CHIP 
DISABLE 

X X X H X Z CHIP 
DISABLE 



1. READ OPERATIONS 

1.1 Overview (see Figures 1 and 2) 

During PROM reads, data is shifted through a register, made 
of master-slave flip-flops, before appearing at the outputs. 

When a new address is applied to the address inputs (Ao 
through As). new data appears in the master register. At the 
next clock pulse this data is transferred to the slave register. 
The slave register data appears at the three- state outputs 
when both chip-enable inputs are low. (Outputs are auto
matically disabled during power-up, when the inputs are...!n 
an indeterminate state.) For synchronous operation, the EA 
input is kept low_ Bringing the Es input low will then enable 
the outputs at the next clock pulse, while bringing Es high 
will disable them at the next clock pulse_ For asynchronous 
operation, the Es input is kept low_ Bringing EA low will 
then immediately enable the outputs, while bringing it high 

will immediately disable them. 

If the IN IT or PRST input is brought low the register latch 
is loaded with a field-programmable initial value (TNiT) 
or all 1s (PRST). rather than with PROM data. In the 
MB 7226RS the master register is loaded immediately, and 
the contents are transferred to the slave register at the next 
clock pulse. In the MB 7226RA both the master and slave 
registers are loaded immediately_ 

MB 7226RA-20/-25/-25W 
MB 7226RA-20L/-25L/.25LW 
MB 7226RS-20/-25/·25W 

1.2 Timing Considerations 

a) PROM Data Read (see Figure 3) 

1111111111111111111111111111111111111111111111111111 

FUJITSU 
1111111111111111111111111111111111111111111111111111 

After an address change, address setup time ts (A) must 
elapse before the master register contains valid new PROM 
data. The clock must then rise, within address hold time 
tH (A), to shift the data to the slave register. The data will 
appear at the outputs within clock access time tA (elK) after 
the rising edge of the clock, if the outputs had been previous
Iyenabled. 

If the outputs were disabled when the data was shifted, and 
are subsequently enabled by bringing EA low, asynchronous 
chip enable time tEN (EA) must elapse before the data 
appears at the outputs. 
If Es is brought low to enable the outputs, clock enable time 
tEN (elK) must elapse after the rising edge of the next clock. 
During this time the data from the master register is shifted 
to the slave register and appears at the outputs. 
In the MB 7226RA, when the registers have been initialized 
by IN IT or PRST, and the initialize input is then brought 
high to select PROM data, asynchronous initialize recovery 
time tA (INIT A) or tA (PRSTA) must elapse after the clock 
signal is applied. 

Fig. 3 - PROM DATA READ TIMING" 

V1H 
Ao thru As 1.5 V 

V1L 

V 1H 
ES 1.5 V 

V: L 

V1H 
EA 1.5 V 

V 1L 

V1H 
elK 1.5 v 

V1L 

VOH 
QO thru Q7 1.5 V 

VOL 

Note: *1 TNiT and PRST are high. 
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b) Initial Data Read (see Figures 4 and 5) In the MB 7226RS, after the INIT or PRST input is brought 
low, synchronous initialize access time tA (I N ITs) or 
tA (P RST s) must elapse before valid initial data appears in 
the master register. It is then shifted and output in the same 
manner as PROM data. 

In the MB 7226RA, after the INIT or PRST input is brought 
low, asynchronous initialize access time tA (lNIT A) or 
tA (PRESTA) must elapse before the initial data appears at 
the outputs. 

Fig. 4 - ASYNCHRONOUS INITIAL DATA READ TIMING (MB 7226RA)'1 

AO thru As 

elK 

~~~~~~~~~ r--------------~I/~~~~~~~~V'H 
1.5 V 

....K...K-x...:Ilt-lII~..x...x...:Il&.....V '----------------' ......... ""-Ij"-K...x.....K....;IC..Jo~....x... V, L 

r-----+------------- V'H 
1.5 V 

V'L 

I ~'7"""":,...,,.....,_r_r_...,..._r_T"""'l,.....,_r_r_...,... V, H 
1.5 V 

~~~~~~~~~~--~~~~~~~-L~~~~~~V'L 

~~~~~~_r~~ r--------~Ir_--------VOH 
1.5 V 

..x...~~~~~..x...~~ ~--------------J,,---------------VOL 

Notes: *1 EA, Es inputs are low. 
*2 ~ Don't care. 

*4 tA (lNIT A), tA (PRST A) 
*5 tA (lNIT A), tA (PRST A) 

*3 tWL (lNIT A), tWL (PRST A) 

Fig. 5 - SYNCHRONOUS INITIAL DATA READ TIMING (MB 7226RS)*' 

AO thru AS 

'NITS 
PRSTs 

elK 

"'7l'"'........,,.....,.-w-........,Ir"""JI,..-x--x-:,.....,.""T'"~ ,__---------,. IIr~,.....,. ........ 'X""lI,....,......,....,r-x- V, H 

1.5 V 
...x..~"'_lI!...x....K....l"'_ll!~~'-JI:..lt...JL.3I'----------I1 "-~~~~..x....>.........- V 1L 

r-------+------,~""T""~~_r_f'""T""T""T' V, H 
1.5 V 

\......l.-.l.....l.....:~~~~V'L 

I ,..,r-""T"...,...T'"'1r-r_r_~~-r_r_-r- V, H 

1.5 V 
1'-____ -4I-L~~~......L....L-L....J.:......L......L.-'-J.... V, L 

---------------~.Ir~--------,IJ------------VOH 
1.5 V 

________________ --J ,'-__________ JI '--------- VOL 

Notes: *1 EA, Es inputs are low. 
*2 m Don't care. 

*3 ts (lNITs ), ts (PRSTs ) 
*4 tH (lNITs), tH (PRSTs ) 
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DATA READ SPECIFICATIONS 

Table 1 - Guaranteed Operating Conditions 

MB 7226RA-20/-25/-20L/-25L 
Parameter Symbol MB7226RS-20f-25 

Min. Typ. Max. 

Power-supply voltage Vee 4.75 5.0 5.25 
Input low voltage VIL 0 - 0.8 
Input high voltage VIH 2.0 - 5.5 
Ambient temperature TA 0 - 75 

Table 2 - AC CHARACTERISTICS 

MB 7226RAI MB 7226RAI 

Parameter Symbol Typ RS-20 RS-25/·25W Typ 

Min Max Min Max 

Address setup time ts(A) 20 30 35 35 

Address hold time tH(A) -5 0 0 -5 

Clock access time tA(CLK) 15 20 25 15 

tWH(ClK) 
10 20 20 10 Clock pulse width 

tWL(ClK) 

Synchronous enable 
ts(Es) 5 10 15 5 

setup time 

Synchronous enable 
tH(Esl 0 5 5 0 

hold time 

Asynchronous tA(lNITA ) 
17 25 25 17 

initialize access time tA(PRSTA ) 

Asynchronous initial- tR(INITA ) 
8 20 20 8 

ize recovery time tR(PRSTA ) 

Asynchronous tWL(lNITA ) 
12 20 20 12 

initialize pulse width tWL(PRSTAI 

Synchronous ts(lNITs) 
11 20 25 TBD 

initialize setup time ts(PRSTs) 

Synchronous tH(INITS) 
-5 0 0 TBD 

initialize hold time tH(PRSTs ) 

Clock enable time tEN (ClK) 18 25 30 18 

Asynchronous 
tEN(EA ) 15 25 30 15 

enable time 

Clock disable time*2 tOls(ClK) 18 25 30 18 

Asynchronous 
tOIS(EA) 11 25 30 11 

disable time*2 

Notes: *1 At T A = 25°C and Vcc = 5.0V. 

M8 7226RA-20/-25/-25W 
MB 7226RA-20L/-25L/-25LW 
MB 7226RS-20/-25/-25W 

MB 7226RA-25W/-25LW 
MB 7226RS-25W 

Min. Typ. Max. 

4.5 5.0 5.5 

0 - 0.8 

2.0 - 5.5 
-55 - +125 

MB 7226RA MB 7226RA 
-20L -25 L/-25 LW Unit 

Min Max Min Max 

50 60 ns 

0 0 ns 

20 25 ns 

20 20 ns 

10 15 ns 

5 5 ns 

25 25 ns 

20 20 ns 

20 20 ns 

TBD TBD ns 

TBD TBD ns 

25 30 ns 

25 30 ns 

25 30 ns 

25 30 ns 

*2 Measured at a point on the output waveform 0.5V from the active output level. 

1111111111111111111111111111111111111111111111111111 
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Unit 

V 

V 

V 
°c 

Remarks 

MB 7226RA 

MB 7226RA 

MB 7226RA 

MB 7226RS 

MB 7226RS 
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Table 3 - DC CHARACTERISTICS (Under Guaranteed Operating Conditions) 

Parameter Symbol Condition 

IIH VIH=5.5V 
Input current 

IlL V IL = 0.45 V 

Input clamp voltage VIC 11=-18mA 

10L = 10mA 
Output low voltage VOL 

10L = 16 mA 

lOlL Vo =0.45 V 
Output leakage current (Chip disabled) 

10lH Vo=2.4V 

Output high voltage*l VOH 10H = -2.4 mA 

Output short-circuit current*l los Vo = 0 V 

Power supply MB 7226RA/RS 
Icc V I = Open or 0 V 

current MB 7226RA-L 

Min. Typ. Max. Unit 

- - 40 J.l.A 

- - -250 J.l.A 

- - -1.2 V 

- - 0.45 V 

- - 0.5 V 

- - -40 J.l.A 

- - 40 J.l.A 

2.4 - - V 

-15 - -60 mA 

120 170 
mA 

70 100 

Note: *1 Denotes guaranteed characteristics of the output high-level state when the chip is enabled and the programmed bit is 
addressed. These characteristics cannot be tested prior to programming, but are guaranteed by factory testing. 

Table 4 - TERMINAL CAPACITANCE (TA = 25°C, Vcc = +5.0 V, VIN = +2.0 V, f = 1 MHz) 

Parameter Symbol 

Input terminal capacitance CIN 

Output terminal capacitance COUT 

Fig. 6 - AC TEST CONDITIONS 

INPUT CONDITIONS 
Amplitude· ................ OV to 3V 
Rise and Fall Time .......... 5ns from 1 V to 2V 
Frequency . . . . . . . . . . . . . . . .. 1 MHz 

4-312 

Typ. Max. 

-

-

LOAD CONDITION 

VCC 

10 

15 

Unit 

pF 

pF 

R, ·····300,\1 
R2 .... ·600,\1 
CL .. ·50pF 



2. FABRICATION TECHNOLOGY 

2.1 I nput/Output Circuits 

The inputs use Schottky TTL circuitry to achieve a fast 
response time. A PNP transistor is used in the first stage to 
minimize switching current. Protection diodes are also in
cluded. 

The three-state outputs (high, low; and high-impedance 
states) combine the advantages of totem-pole outputs (high 
noise immunity, fast rise time, ample line-driving capacity) 
and direct connection to bus-oriented systems. Schottky 
TTL circuitry is used for fast operation. A PNP transistor in 
the output circuit minimizes the load on the chip enable 
circuitry. 

2.2 Memory Cells 

The memory cells in the MB 7226 are of the junction
shorting type, using DEAP (Diffused Eutectic Aluminum 
Process) technology. They are initially all in the 0 (low 
voltage) state. In this state, the cell's programmable element, 

3. PROGRAMMING 

3.1 Overview (see Figure 7) 

As shipped, all the bits in the MB 7226 are in the 0 (low) 
state. In programming, individual cells are addressed and a 
programming current applied, to change that bit's state to 1. 
Only one bit at a time can be pr?grammed, because the 
internal decoding circuitry can only sink one unit of program
ming current at a time. 

A data word is first selected, using the normal address inputs. 
The decoded address lines turn on transistors 01 and 02. 

MB 7226RA-20/-25/-25W 
MB 7226RA-20L/-25L/-25LW 
MB 7226RS-20/-25/-25W 
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a PN diode, blocks current flow. During programming, the 
diode's junction is shorted, allowing it to conduct current, 
and permanently changing the cell's state to 1 (high). 

By applying reverse current pulses to the diode's cathode, 
the temperature at the junction is raised. When the tempera
ture reaches the point where the silicon and aluminum form 
a eutectic, the eutectic diffuses from the surface of the 
metal-silicon contact region to the anode of the PN diode, 
and shorts the junction. The power dissipation at the junc
tion immediately drops to less than one fifth, thus lowering 
the temperature. This drop in temperature stops further 
diffusion of the eutectic, and protects the PNP transistor 
from destruction. 

In the memory cell array, the word line islands are divided 
by lOP (Isolation by Oxide and Poly-silicon) passive isola
tion. Memory cells in the same island are divided by SVG 
(Shallow V-Groove) passive isolation. The vertically struc
tured memory cells permit a high packing density. 

When the PV CE level is applied to the ~s input, the chip 
outputs are disabled, turning off transistor 03. Programming 
pulses are applied to the output of a single bit, eventually 
shorting the diode attached to 01. At this point, if the out
put is read, it will be in the 1 (high) state. Two additional 
programming pulses are then applied, to ensure reliability. 

Initial data is programmed in the same way, except that the 
address inputs are kept low, and INIT is applied an init pulse, 
to select the initial data word rather than a PROM data word. 
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MB 7226RA-201-25/-25W 
MB 7226RA-20L/-25L/-25LW 
MB 7226RS-201-25/-25W 

Fig. 7 - INTERNAL PROGRAMMING CIRCUIT 

AO 

As 

A6 

AS 

ES(PVce ) 

EA 

3.2 Procedure 

1) Apply power to the device (Vee = 5 V, GND = 0 V). 
2) Set EA and Es both low. Set INIT and PRST both high 

to select PROM data for programming, or set initialize 
inputs and address inputs low to select Initial data. 

3) Select the desired bit. And in case of Initial data, apply 
an init pulse. 

4) Apply a clock pulse. 
5) Read the output to confirm that the desired bit is in 

fact O. If not, go on to the next bit. 
S) Raise the Vee terminal to PVee (7 V). 
7) Raise the Es terminal to PVeE (20 V). 
8) Apply a clock pulse. 
9) Apply a programming pulse (125 mA, 11 ~s) to the 

output (ax) of the desired bit. 
10) Return PVee to 5 V and PVeE to 0 V. And in case of 

initial data, apply an init pulse. 
11) Apply a clock pUlse. 
12) After a delay of tpR (5 ~s), read the output voltage Va. 

4-314 

OUTPUT 

INIT J5RS'f 

a) If Va is still low, repeat steps (6) through (12), allow
ing teye (50 ~s) for each cycle, up to 100 times. 

b) If Va is high, apply two additional programming 
pulses, to ensure reliable retention. 

13) If there are more bits to be programmed, repeat steps (3) 
through (12). 

3.3 Liability 

Fujitsu performs an extensive series of tests to ensure device 
performance before shipping. However, 100% program
mability is not guaranteed. Furthermore, it is imperative that 
the programming specifications be rigorously adhered to in 
order to achieve a satisfactory programming yield. 

Fujitsu will not accept responsibility for any device found 
defective if it was not programmed according to these 
specifications. Devices returned to Fujitsu as defective must 
be accompanied by a complete truth table with clearly 
indicated locations of supposedly defective memory cells. 



PVcc 

Fig. 8(a) - PROGRAMMING TIMING CHART 

~
I r--1 r--1 r---1 7 V 
I~ ~ ~ ~5V 

OV 

Ao thru AS . ICYC I ~~~ 

W
~-----_--"'_V'H 

PVCE lSI 

• I OV 

125mA 

PULSE 
I 

PROGRAMM~NG I 

PROG. PULSES - PROG. PULSES 

ClK --.lL.fi....JL.~ ~:~ 
'N'TA/'N'Ts~~ V'H 

~i~gBE ~~~ ____ _ VIL 

Table 5 - PROGRAMMING SPECIFICATIONS, DC 

Parameter Symbol 

Input low voltage V IL 

Input high voltage V IH 

Power-supply voltage Vcc 

Power·supply current Icc 

PV cc power-supply voltage PVcc 

PV cc power-supply current Plcc 

Programming pulse current IpRG 

Programming pulse clamp voltage V PRG 

PV CE pulse voltage PVCE 

PV CE pulse clamp current PIcE 

PV AO pulse voltage PV AO 

PV AO pulse clamp current PIAO 

Reference level for output high voltage V REF 

M8 7226RA-201-25/-25W 
MB 7226RA-20L/-25L/-25LW 
MB 7226RS-201-25/-25W 
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Fig. 8(b) - ONE DETAILED PROGRAMMING CYCLE 

PVcc 

PVCE 

PROGRAMMING 
PULSE (200 n lOAD) 

ClK 

READ STROBE 

Min. 

0 

2.0 

4.75 

6.7 

120 

20 

20 

230 

10 

10 

1.0 

.,.,.",.-+--+...11 

Typ. 

5.0 

7.0 

20 

20 

1.5 

~--5.0V 

1"----0 V 

Max. Unit 

0.8 V 

5.25 V 

5.25 V 

200 mA 

7.3 V 

300 mA 

130 mA 

22 V 

22 V 

260 mA 

22 V 

mA 

2.4 V 
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Table 6 - PROGRAMMING SPECIFICATIONS, AC 

Parameter 

Programming pulse cycle time 

Programming pulse width 

Clock pulse width 

Programming pulse rise time 

PVcc pulse rise time 

PVCE pulse rise time 

Programming pulse fall time 

PVcc pulse fall time 

PV CE pulse fall time 

Input setup time 

PVcc pulse setup time 

PVCE pulse setup time 

Programming pulse setup time 

I nput hold time 

PVcc pulse hold time 

PVCE pulse hold time 

Clock pulse setup time 

Clock pulse hold time 

Init pulse setup time 

Init pulse hold time 

I nit pulse width 

Clock pulse rising edge to read strobe time 

Number of programming pulses 

Programming time/bit 

Number of additional programming pulses 

4-316 

Symbol 

tCYC 

tpw 

tcw 

tr 

tr 

tr 

tf 

tf 

tf 

tSI 

tsv 

tsp 

tsw 

tHI 

tHV 

tHP 

tsc 

tHC 

tSIN 

tHIN 

tlW 

tpR 

n 

Min. Typ. Max. Unit 

40 50 60 I1S 

10 11 12 I1S 

0.5 I1S 

2 I1S 

2 I1s 

2 I1S 

2 I1s 

2 I1S 

2 I1s 

2 IJ.S 

2 IJ.S 

2 IJ.S 

2 IJ.S 

2 115 

2 I1S 

2 IJ.S 

5 IJ.S 

5 IJ.S 

0.5 IJ.S 

2 I1S 

0.5 IJ.S 

5 I1S 

100 pulses 

120 6120 I1s/bit 

2 2 pulses 



TYPICAL CHARACTERISTICS CURVES 

MB 7226RA-20/-25/-25W 1111111111111111111111111111111111111111111111111111 

MB 7226RA-20L/-25L/-25LW FUJITSU 
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DC CHARACTERISTICS 
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Fig. 16 - tWH (ClK) AND tWL (ClK) CLOCK PULSE 
WIDTH vs. AMBIENT TEMPERATURE 
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TIME vs. AMBIENT TEMPERATURE 
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Fig. 22 - ts UNITs) AND ts (PRSTS) ASYNCHRO· 
NOUS INITIALIZE SETUP TIME 
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PACKAGE DIMENSIONS 

R .025(0.64) 
REF 

24-LEAD CERAMIC (CERDIP) DUAL IN-LINE PACKAGE 
(CASE No.: DIP-24C-C04) 

11014 n=r 
.288_.004 .319±.006 

(7.32~g:~~) (8.10±0.15) 

I~~~ 
~ ~ Lll 

.134±.014 
(3.40±0.36) 

(~~~~:~~;~)t &- ~~2p(0.81) (~~:~~~~il) 

.230(5.84)MAX 

~1.100(27.94)REF .018~:gg~ 
(1.32±0.25) 

@FUJITSU LIMITED 1987D24016S·3C 

24-LEAD CERAMIC (METAL SEAL) FLAT PACKAGE 
(CASE No.: FPT-24C-A01) 

Dimensions in 
inches (millimeters) 

.27J.025 

.275±.025 

(6.99r64) 

-r010

(0'25) MIN 

r-

4-320 

INDEX AREA 

~ 

.050(1.27) 
TYP 

L -11 .017~:gg~ 
(0.43+0.08 ) 

~ __ ~.~55=02±.0~0=5~-_0._05~~M3A1X(0.79) 
(13.97±0.13) 
.600±.012 

( 15.24±0.30) 

© FUJITSU LIMITED 1987 F24006S·2C 

I~ 

f 

I 
.280(7.11) 

TYP 

~ 

.005~:gg~ 
(O.127~g:g~~) 
.085±.015 

(2.16±0.38) 

Dimensions in inches 
(millimeters) 



LCC-28C-A01 

MB 7226RA-20/-25/-25W 
MB 7226RA-20L/-25L/-25LW 
MB 7226RS-20/-25/-25W 

PAD CONFIGURATION 
MB 7226RA 

VCCIPVcC ) 
AS A6A7 NC·j AsI5'FiSfA 

~"-1.~..I1"; 1 :3!!;'?Z.:~~: 
L_, 

TOP VIEW 

i"12 ;131' '-4 -r 1-5116~ 17i'18' 
0, Q~~DNC 03 G.t Os 

(LCC-28C-A01 ) 

;2-5 EA 
r2~ ~ITA 
t~=~ ~~~VCE) 
~2_1 NC 

120°7 

t~9 Os 

MB 7226RS 

AS A6 A7 ~~C(;V;aC~s 
:,:!.1..~..L1"'; 1 :31!:..?Z.:~~: 

I __ J 

i"'2i 13i '-4":'"i51 is"'; ,ir1s' J 
0, Q~~DNC 03 ~ aS 

(LCC-28C-A01 ) 

1111111111111111111111111111111111111111111111111111 

FUJITSU 

1111111111111111111111111111111111111111111111111111 

28-PAD CERAMIC (METAL SEAL) LEADLESS CHIP CARRIER 
(CASE No.: LCC-28C-A01) 

j"PlN NO.1 INDEX 

C.040( 1.02)TYP 
(3PLCS) 

.040(1.02) 
TYP 
.060(1.52) 

TYP 
0.85(2.16) 
MAX 

*Shape of Pin No.1 index: Subject to change without notice 

© FUJITSU LIMITED 1987 C28002S-5C 

0.85(2.16)TYP 

.050(1.27)TYP 

C.015(0.38)TYP 

.075(1.905)TYP 

Dimensions in 
inches (millimeters) 
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SCHOTTKY 8192-BIT 
REGISTERED 
OUTPUT PROM 

SCHOTTKY 8,192-BIT REGISTERED OUTPUT PROM 

The Fujitsu MB 7232 is an 8 Kbit bipolar programmable read-only memory 
circuit, with registered output (output data is latched in a register). The output 
register can be initialized to a field programmable value, either synchronously 
(MB 7232RS) or asynchronously (MB 7232RA). Three-state outputs can also 
be enabled either synchronously or asnchronously, in either model. DEAP 
memory cells are used to provide fast and reliable programming. 

• 1024 word x 8 bit PROM data 
organization 

• Fast clock access time: 
20 ns (MB 7232RA/RS-20) 

25 ns (MB 7232RA/ 
RS-25/-25W) 

• Register can be initialized synchro
nously (MB 7232RS) or asynchro
nously (MB 7232RA). 

• Single +5 V operation 
• TTL-compatible I/O 
• Low current inputs 

ABSOLUTE MAXIMUM RATINGS 

Parameter 

Power-supply voltage 

Input voltage 

Input current 

Output current 

Power-supply voltage 
(during programming) 

Input voltage (during programming) 

Input current (during programming) 

Output voltage (during programming) 

Output current (during programming) 

Storage temperature 

• Three-state outputs 
• Outputs can be enabled either 

synchronously or asynchronously_ 

• Outputs are kept disabled on 
power-up. 

• DEAP (diffused eutectic alumi
num process) memory cells are 
reliable and easily programmed. 

• Test cells allow extensive testing 
of AC, DC, and programming 
characteristics before shipment. 

Symbol Rating Unit 

Vee -0.5 to +7.0 V 

VIN -1.5 to +5.5 V 

liN -20 mA 

lOUT +100 mA 

Veep -0.5 to +7.5 V 

V IPRG +22.5 V 

IIPRG +270 mA 

VOPRG -0.5 to +22.5 V 

IOPRG +150 mA 

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. 

MB 7232RA-20/-25 
MB 7232RA-25W 
MB 7232RS-20/-25 
MB 7232RS-25W 

June 1987 
Edition 2.0 

CERAMIC PACKAGE 
DIP-24C-C04 

CERAMIC PACKAGE 

FPT -24C-A01 

LCC-28C-A01: See Page 15 

PIN ASSIGNMENT 

A7 Vee 

As As 

A5 Ag 

A4 lOA 

A3 iNTTA[iliiTTsl 

A2 Es(pVee l 

A, eLK 
Ao 07 

00 Os 

01 05 

O2 0 4 

GND 0 3 

Symbols in blankets: MB 7232RS 

LCC PAD CONFIGURATION: See Page 15 

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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Ag 

iNiTA 

ClK 

Es 

MB 7232RA-20/-25 
MB 7232RA-25W 
MB 723215-20/-25 
MB 7232RS-25W 

Fig. 1 - MB 7232RA BLOCK DIAGRAM 

Input Operating Output Remarks 
INITA ClK ~A ES 

mode 

l X l l INITIAL INITIALIZE PRO· 
DATA GRAMMABlE 

H t l l PROM DATA lOAD 
REGISTER 

X t X H Z CHIP 
DISABLE 

X X H X Z CHIP 
DISABLE 
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Fig. 2 - MB 7232RS BLOCK DIAGRAM 
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1. READ OPERATIONS 

1.1 Overview (see Figures 1 and 2) 

During PROM reads, data is shifted through a register latch, 
made of master·slave flip-flops, before appearing at the out
puts. When a new address is applied to the address inputs (Ao 

through Agl. new data appears in the master register. At the 
next clock pulse this data is transferred to the slave register. 

Both of the chip enable inputs must be low in order for the 
data in the slave register to appear at the outputs (00 through 
0 7 ), If the Es input is already low, bringing the asynchro

nous chip enable (EA) low immediately enables the outputs. 
With EA low, bringing the synchronous chip enable (Es)low 
enables the outputs at the next clock pulse. Likewise, when 
the outputs are enabled, bringing either input high will 
cause them to be disabled, in other words put into a high
impedance state. When EA is brought high, the outputs are 
immediately disabled, whereas when Es is brought high, 
they are disabled after the next clock pulse. 

If the IN IT input is brought low the register latch is loaded 
with a field-programmable initial value, rather than with 
PROM data. In the MB 7232RS the master register is loaded 
immediately, and the contents are transferred to the slave 
register at the next clock pulse. In the MB 7232RA both the 
master and slave registers are loaded immediately. 

MB 7232RA-20/-25 
MB 7232RA-25W 
MB 7232RS-20/-25 
MB 7232RS-25W 

1.2 Timing Considerations 

a) PROM Data Read (see Figure 3) 

1111111111111111111111111111111111111111111111111111 

FUJITSU 

1111111111111111111111111111111111111111~IIIOOm 

After an address change, address setup time ts (A) must 
elapse before the master register contains valid new PROM 
data. The clock must then rise, within address hold time 
tH (AI. to shift the data to the slave register. The data will 
appear at the outputs within clock access time tA (CLK) after 
the rising edge of the clock, if the outputs had been previ
ously enabled. 

If the outputs were disabled when the data was shifted, and 
are subsequently enabled by bringing EA low, asynchronous 
chip enable time tEN (EA) must elapse before the data 
appears at the outputs. 

If Es is brought low to enable the outputs, clock enable time 
tEN (CLK) must elapse after the rising edge of the next 
clock. During this time the data from the master register is 
shifted to the slave register and appears at the outputs. 

In the MB 7232RA, when the registers have been initialized 
by INIT, and INIT is then brought high to select PROM data, 

asynchronous initialize recovery time tR (IN ITA) must elapse 
after the clock signal is applied. 

Fig. 3 - PROM DATA READ TIMING *1 

~~~~~~~,,~ ~--------~ ~~"----------'lr~~~~~~rT~~~VIH 
AO thru Ag 

elK 

Note: *1 iNTTishigh. 

1.5 V 
'--___ --J '-I....I...I~&..L..&..lI....I..l'-&. ....... ..I..II ........... V I L 

~-'-"""''''''''~'''''''''''''''''''''''''''''''''''P'''''I- V I H 

1.5 V 

I\-----~---L~~~--~----~~~~~~~~~~~-VIL 

V 1H 

1.5 V 

'------V1L 

I~---T~~~~~TT~~~~~VIH 
1.5 V 

~~I..I..~..!...l~I..I..~...I..l"""'" V 1L 

V OH 

1.5 V 

VOL 
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MB 7232RA-20/-25 
MB 7232RA-25W 
MB 7232RS-20/-25 
MB 7232RS-25W 

b) Initial Data Read (see Figures 4 and 5) 

In the MB 7232RA, after the INIT input is brou9ht low, 
asynchronous initialize access time tA (lNIT A') must elapse 
before the initial data appears at the outpus. 

In the MB 7232RS, after the INIT input is brought low, 
synchronous initialize access time tA (IN ITs) must elapse 
before valid initial data appears in the master register. It is 
then shifted and output in the same manner as PROM data. 

Fig.4 - ASYNCHRONOUS INITIAL DATA READ TIMING (MB 7232RA) *1 

-,r""'llr"'~"""'r""'lIr""T"-,r-:It"""1"'1 r-------'" " ................................. ,..........,,.........,. ................ V IH 

Ao thru Ag 1.5 V 

ClK 

...¥....It....lC...l~"-X...lC....x....:~ '--______ --' "-.:~L..liI:....lL...¥....lt...lL...l~~ V
IL 

~---+_------------ V IH 
1.5 V 
V IL 

1 _....-r--t ........ --.-.....,.......,........-r--t ........ --.-.....,.......,.... V I H 

1.5 V 
~~.lo-:Io......J......p.~..lo-..l.-.l...f~ __ ---6.+-'-~..L.....L....L,..,.r.......c--L~..L.....L....L,..,.r.......c......L.. VI L 

................ ~~r""'lIr~-,r-~ ... lr---~~~-'" ~--------VOH 
00 thru 07 1.5 V 

~~~~~~~~~'~ ______ -J '----------VOL 

Notes: *1 EA, Es input are low. 
*2 ~ Don't care. 

Fig. 5 - Synchronous Initial Data Read Timing (MB 7232RS) *1 

"'7r"~Il""JI~~~~~Il""JI"'T"T"'1I. ,---------.., "'~"'7\,1\71~7n'" V IH 
Ao thru Ag 1.5 V 

..x.....¥..:~:....¥....¥..:"'-lj~...¥..:~:.....lI...JL..JII'---------J 'L..J"-lI:...K....K...JI:....¥....¥..:~ V
IL 

_---+------. .......... _._ ................ _____ .... V
IH 

iNiis 1.5 V 
1 '-.l..-l....l....l......l....l..~L...l... VI L 

~~~~~~~~~~ 

ClK 

1.._ ....... _______ .............. __ V
IH 

1.5 V 
1'-__ """'+L..L...,.L-~L..I.'....L...L...L.....l~'....L.-'-..L.. V IL 

________ ~ __ ___.,I~~~~~--"'lj_------VOH 
00 thru 07 1.5 V 

-------------'I'-------JI~--------VOL 

Notes: *1 EA, Es input are low. 
*2 ~ Don't care. 

DATA READ SPECIFICATIONS 

Table 1 - Guaranteed Operating Conditions 

Parameter Symbol 

Power-supply voltage Vee 

Input low voltage V1L 

Input high voltage V 1H 

Ambient temperature TA 

4-326 

MB 7232RA-20/-25 
MB 7232RS-20/-25 

Min. Typ. Max. 

4.75 5.0 5.25 

0 - 0.8 

2.0 - 5.5 

0 - 75 

MB 7232RA-25W 
MB 7232RS-25W 

Min. Typ. Max. 

4.5 5.0 5.5 

0 - 0.8 

2.0 - 5.5 

-55 - +125 

Unit 

V 

V 

V 

°c 



Table 2 - AC CHARACTERISTICS 

Parameter Symbol Typ. 

Address setup time ts(A) 20 

Address hold time tH(A) -5 

Clock access time tA(ClK) 15 

tWH (ClK) 
Clock pulse width 

twL(ClK) 
10 

Synchronous enable 
ts(Es) 5 

setup time 

Synchronous enable 
tH(Es ) 0 

hold time 

Asynchronous initialize 
tA (INIT A) 20 

access time 

Asynchronous initialize 
tR (lNIT A) 11 

recovery time 

Asynchronous initialize 
tWL(lNITA ) 13 

pulse width 

Synchronous initialize 
ts(lNITs) 11 

setup time 

Synchronous initialize 

hold time 
tH (INITs ) -5 

Clock enable time tE N (ClK) 18 

Asynchronous enable 
tEN(EA ) 15 

time 

Clock disable time '2 tD1s(ClK) 18 

Asynchronous disable 
tDIS(EA ) 11 

time'2 

Notes: *1 At T A = 25°C and Vee = 5.0 V. 

MB 7232RA-20 
MB 7232RS-20 

Min. Max. 

30 

0 

20 

20 

10 

5 

30 

20 

20 

20 

0 

25 

25 

25 

25 

MB 7232RA-20/-25 
MB 7232RA-25W 
MB 7232RS-20/-25 
MB 7232RS-25W 

1111111111111111111111111111111111111111111111111111 

FUJITSU 
1111111111111111111111111111111111111111111111111111 

MB 7232RA-25/-25W 
MB 7232RS-25/-25W 

Unit Remarks 
Min. Max. 

35 ns 

0 ns 

25 ns 

20 ns 

15 ns 

5 ns 

30 ns MB 7232RA 

20 ns MB 7232RA 

20 ns MB 7232RA 

20 ns MB 7232RS 

0 ns MB 7232RS 

30 ns 

30 ns 

30 ns 

30 ns 

*2 Measured at a point on the output waveform 0.5 V from the active output level. 
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MB 7232RA-201-25 
MB 7232RA-25W 
MB 7232RS-201-25 
MB 7232RS-25W 

Table 3 - DC CHARACTERISTICS (Under Guaranteed Operating Conditions) 

Parameter Symbol Condition 

IIH VIH=5.5V 
Input cu rrent 

II L V IL = 0.45 V 

I nput clamp voltage VIC II =-18mA 

10L = 10 mA 
Output low voltage VOL 

10L = 16 mA 

lOlL Vo = 0.45 V 
Output leakage current (Chip disabled) 

10lH Vo=2.4V 

Output high voltage *! V OH 10H = -2.4 mA 

Output short-circuit current*! los Vo = 0 V 

Power supply current Icc V I = Open or 0 V 

Min. Typ. Max. Unit 

- - 40 IlA 

- - -250 IlA 

- - -1.2 V 

- - 0.45 V 

- - 0.5 V 

- - -40 IlA 

- - 40 IlA 

2.4 - - V 

-15 - -60 mA 

140 185 mA 

Note: *1 Denotes guaranteed characteristics of the output high-level state when the chip is enabled and the programmed bit is 
addressed. These characteristics cannot be tested prior to programming, but are guaranteed by factory testing. 

Table 4 - TERMINAL CAPACITANCE (T A = 25
u
C, Vcc = +5_0 V, VIN = +2.0 V, f = 1 MHz) 

Parameter Symbol 

Input terminal capacitance CIN 

Output terminal capacitance COUT 

Fig. 6 - AC TEST CONDITIONS 

INPUT CONDITIONS 

Ampl itude . . . . . . . . . . . . . . . .. OV to 3V 
Rise and Fall Time .......... 5ns from 1 V to 2V 
Frequency . . . . . . . . . . . . . . . .. 1 MHz 

4-328 

Typ. Max. 

- 10 

- 15 

LOAD CONDITION 

-----<1>--- Vcc 

R, ..... 300n 
R2 ..... 600n 
CL ..... 50pF 

Unit 

pF 

pF 



2. FABRICATION TECHNOLOGY 

2.1 Input/Output Circuits 

The inputs use Schottky TTL circuitry to achieve a fast 
response time. A PNP transistor is used in the first stage to 
minimize switching current. Protection diodes are also in
cluded. 

The three-state outputs (high, low, and high-impedance 
states) combine the advantages of totem-pole outputs (high 
noise immunity, fast rise time, ample line-driving capacity) 
and direct connection to bus-oriented system. Schottky 
TTL circuitry is used for fast operation. A PNP transistor in 
the output circuit minimizes the load on the chip enable cir
cuitry. 

2.2 Memory Cells 

The memory cells in the MB 7232 are of the junction
shorting type, using DEAP (Diffused Euteotic Aluminum 
Process) technology. They are initially all in the 0 (low volt

age) state. In this state, the cell's programmable element, a 

3. PROGRAMMING 

3.1 Overview (see Figure 6) 

As shipped, all the bits in the MB 7232 are in the 0 (low) 

state. In programming, individual cells are addressed and a 
programming current appl ied, to change that bit's state to 1. 
Only one bit at a time can be programmed, because the 
internal decoding circuitry can only sink one unit of pro
gramming current at a time. 

The word containing the desired bit is first selected, using the 
normal address inputs. The decoded address lines turn on 

transistors Q, and Q2' When the PV CE level is appl ied to the 

MB 7232RA-20/-25 
MB 7232RA-25W 
MB 7232RS-20/-25 
MB 7232RS-25W 

"""""""""""""111"'""1111""'11"111 FUJITSU 

1111111111111111111111111111111111111111111111111111 

PN diode, blocks current flow. During programming, the 
diode's junction is shorted, allowing it to conduct current, 
and permanently changing the cell's state to 1 (high). 

By applying reverse current pulses to the diode's cathode, the 

temperature at the junction is raised. When the temperature 
reaches the point where the silicon and aluminum form a 
eutectic, the eutectic diffuses from the surface of the metal
silicon contact region to the anode of the PN diode, and 
shorts the junction. The power dissipation at the junction 
immediately drops to less than one fifth, thus lowering the 
temperature. This drop in temperature stops further dif
fusion of the eutectic, and protects the PNP transistor from 
destruction. 

In the memory cell array, the word line islands are divided by 
lOP (Isolation by Oxide and Poly-silicon) passive isolation. 
Memory cells in the same island are divided by SVG (Shallow 
V-Groove) passive isolation. The vertically structured 
memory cells permit a high packing density. 

Es input, the chip outputs are disabled, turning off transistor 
Q3. Programming pulses are applied to the output of the 
desired bit, eventually fusing the diode attached to Q,. At 
this point, if the output is read, it will be in the 1 (high) 
state. Two additional programming pulses are then applied, 
to ensure reliability. 

Initial data is programmed in the same way, except that the 
address inputs are kept low, and INIT is applied an init pulse, 
to select the initial data word rather than a PROM data word. 
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MB 7232RA-20/-25 
MB 7232RA-25W 
MB 7232RS-20/-25 
MB 7232RS-25W 

Fig. 7 - PROGRAMMABLE MEMORY CELL 

A7--------------------~ 

Ag----------------------1 

3.2 Procedure 

1) Apply power to thedevice (Vee = 5 V, GND = 0 V). 

2) Set ~ and Es both low. Set INIT input high to select 
PROM data for programming, or set initialize inputs and 
address inputs low to select initial data. 

3) Select the desired bit. 
4) Apply a clock pulse. 
5) Read the output to confirm that the desired bit is in fact 

O. If not, go on to the next bit. 
6) Raise the Vee terminal to PV ee (7 V). 
7) Raise the Es terminal to PVeE (20 V). 
8) Apply a clock pulse. 
9) Apply a programming pulse (125 mA, 11 Ils) to the out· 

put (Ox) of the desired bit. 

10) Return PVcc to 5 V and PVCE to 0 V. And in case of 
initial data, apply an init pulse. 

11) Apply a clock pulse. 

12) After a delay of tpR (5 Ils), read the output voltage Va. 
a) If Va is still low, repeat steps (6) through (12), 

4-330 

OUTPUT 

allowing tCYC (50Ils) for each cycle, up to 100 times. 
b) If Va is high, apply two additional programming 

pulses, to ensure rei iable retention. 

13) If there are more bits to be programmed, repeat steps (3) 
through (12). 

3.3 Liability 

Fujitsu performs an extensive series of tests to ensure device 
performance before shipping. However, 100% programmabi· 
lity is not guaranteed. Furthermore, it is imperative that the 
programming specifications be rigorously adhered to in order 
to achieve a satisfactory programming yield. 

Fujitsu will not accept responsibility for any device found 
defective if it was not programmed according to these specifi· 
cations. Devices returned to Fujitsu as defective must be 
accompanied by a complete truth table with clearly indicated 
locations of supposedly defective memory cells. 



Fig.8 a) - PROGRAMMING TIMING CHART 

PVCC ~
I r---l r---l r-1 7 V 
I~ ~ ~ ~5V 

OV 

Ao thru Ag tCYC V 1L 

W
~----__ """J"-VIH 

I 20 V 

PVCE tSI 

I OV 
125mA 

PULSE 
I 

PROGRAM~ING I 

PROG. PULSES PROG. PULSES 

ClK -1l.JLJL..JL.~ ~:~ 

Table 5 - PROGRAMMING SPECIFICATIONS, DC 

Parameter Symbol 

Input low voltage V 1l 

Input high voltage V 1H 

Power-supply voltage Vcc 

Power-supply current Icc 

PV cc power-supply voltage PVcc 

PV cc power-supply current Plcc 

Programming pulse current IpRG 

Programming pulse clamp voltage V PRG 

PVCE pulse voltage PVCE 

PVCE pulse clamp current PICE 

PV AO pulse voltage PVAo 

PV AO pulse clamp current PIAo 

Reference level for output high voltage V REF 

MB 7232RA-20/-25 
MB 7232RA-25W 
MB 7232RS-20/-25 
MB 7232RS-25W 
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Fig. 8 b) - ONE DETAILED PROGRAMMING CYCLE 

PVcc 

PVCE 

PROGRAMMING 
PULSE (200 n lOAD) 

ClK 

READ STROBE 

Min. 

0 

2.0 

4.75 

6.7 

120 

20 

20 

230 

10 

10 

1.0 

~~-+...IJ 

Typ. 

5.0 

7.0 

20 

20 

1.5 

~--5.0V 

1'----0 V 

~~---OV 

Max. Unit 

0.8 V 

5.25 V 

5.25 V 

200 mA 

7.3 V 

300 mA 

130 mA 

22 V 

22 V 

260 mA 

22 V 

mA 

2.4 V 
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MB 7232RA-20/-25 
MB 7232RA-25W 
MB 7232RS-20/-25 
MB 7232RS-25W 

Table 6 - PROGRAMMING SPECIFICATIONS, AC 

Parameter 

Programming pulse cycle time 

Programming pulse width 

Clock pulse width 

Programming pulse rise time 

PV cc pulse rise time 

PV CE pulse rise time 

Programming pulse fall time 

PV cc pulse fall time 

PV CE pulse fall time 

Input setup time 

PV cc .pulse setup time 

PVCE pulse setup time 

Programming pulse setup time 

I nput hold time 

PV cc pulse hold time 

PV CE pulse hold time 

Clock pulse setup time 

Clock pulse hold time 

Init pulse setup time 

Init pulse hold time 

Init pulse width 

Clock pulse rising edge to read strobe time 

Number of programming pulses 

Programming time/bit 

Number of additional programming pulses 

4-332 

Symbol 

tCYC 

tpw 

tcw 

tr 

tr 

tr 

t f 

t f 

t f 

tSI 

tsv 

tsp 

tsw 

tHI 

tHV 

tHP 

tsc 

tHC 

tSIN 

tHIN 

tlW 

t pR 

n 

Min. Typ. Max. Unit 

40 50 60 JiS 

10 11 12 J1S 

0.5 JiS 

2 JiS 

2 JiS 

2 Jis 

2 Jis 

2 Jis 

2 Jis 

2 Jis 

2 Jis 

2 Jis 

2 JiS 

2 JiS 

2 Jis 

2 Jis 

5 JiS 

5 JiS 

0.5 JiS 

2 J1S 

0.5 J1S 

5 JiS 

100 pulses 

120 6120 Jis/bit 

2 2 pulses 
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TYPICAL CHARACTERISTICS CURVES 
DC CHARACTERISTICS 

Fig.9 -liN INPUT CURRENT 
vs. VIN INPUT VOLTAGE 

Fig. 10 -IOH OUTPUT HIGH CURRENT Fig. 11 -IOL OUTPUT lOW CURRENT 
YS. VOH OUTPUT HIGH VOLTAGE VS. VOL OUTPUT lOW VOLTAGE « 70 
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AC CHARACTERISTICS 

Fig. 12 - tS(A) ADDRESS SETUP TIME 
VS. AMBIENT TEMPERATURE 
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Fig. 14 - tA (ClK) CLOCK ACCESS TIME 
vs. AMBIENT TEMPERATURE 

50 

LU 

::2' 40 
~ 
U) 
U) 

~ 30 
u « 
~ g 20 
...J 
U 

~ 10 
...J 

~ 
j o 

o 

MB 72:bRA/RS 

Vee = 4.5V 
I I I Vee = 5.0V I ;clC = 5.5V 

I I I 

50 100 
T A. AMBIENT TEMPERATURE (OC) 

Fig. 13 - tH (A) ADDRESS HOLD TIME 
VS. AMBIENT TEMPERATURE 
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Fig. 15 - tWH (ClK) AND tWL (ClK) CLOCK PULSE 
WIDTH vs. AMBIENT TEMPERATURE 
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Fig. 16 - ts (ES) SYNCHRONOUS ENABLE SETUP 
TIME vs. AMBIENT TEMPERATURE 
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Fig. 20-tWL (lNITA) ASYNCHRONOUS INITIALIZE 
PULSE WIDTH vs. AMBIENT TEMPERATURE 
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Fig. 17 - tH (Es) SYNCHRONOUS ENABLE HOLD 
TIME vs. AMBIENT TEMPERATURE 
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Fig. 19-tR (fNTi A) ASYNCHRONOUS INITIALIZE 
RECOVERY TIME VS. AMBIENT TEMPERATURE 
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Fig. 21 - ts (lNITs) SYNCHRONOUS INTIALIZE 
SETUP TIME vs. AMBIENT TEMPERATURE 
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Fig. 22 - tH UNITS) SYNCHRONOUS INITIALIZE 
HOLD TIME vs. AMBIENT TEMPERATURE 

~ 30 
::::i 
ex: 
i= 20 
~u; 
(1).5 
~ w 10 
2~ 

~i= 
IO 
U..J 
20 
>-I 
(I) 

o 

-10 

-20 

MB 7212RS 

1 
~~~~: ;:~~. s.sv_ 

~ 

-50 0 50 100 
T A, AMBIENT TEMPERATURE (OC) 

Fig. 24 - tEN (EA ) ASYNCHRONOUS ENABLE 
TIME vs. AMBIENT TEMPERATURE 
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Fig. 26 - tDls(EA ) ASYNCHRONOUS DISABLE 
TIME VS. AMBIENT TEMPERATURE 
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Fig. 23 - tEN(CLKI CLOCK ENABLE TIME 
VS. AMBIENT TEMPERATURE 
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Fig. 25 - tDls(CLK) CLOCK DISABLE TIME 
VS. AMBIENT TEMPERATURE 
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Fig. 27 - DELAY TIME INCREASE 
VS. LOAD CAPACITANCE 
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MB 7232RA-20/-25 
MB 7232RA-25W 
MB 7232RS-20/-25 
MB 7232RS-25W 

PACKAGE DIMENSIONS 

.100±.010 
(2.54±0.25) 

24-LEAD CERAMIC (CERDIP) DUAL IN-LINE PACKAGE 
(CASE No_: DIP-24C-C04) 

.230(5.84)MAX 

.134±.014 
(3.40±0.3S) 

't--1-.0-3...L2~:g~ ~ 

(0.81~g:~~) 
.018~:gg~ 

©FUJITSU LIMITED 1987D24016S-3C 

Dimensions in 
inches (millimeters) 

24-LEAD CERAMIC (METAL SEAL) FLAT PACKAGE 
(CASE No.: FPT -24C-A01) 

.27J.025 

.275±.025 
(S.99rS4) 

-r010

(0'25) 
MIN 

-

4-336 

INDEX AREA 

~ 

.050(1.27) 
TYP 

L -II .017~:gg~ 
(0.43+0 .08) 

.550±.005 -0.05 

(13.97±0.13) 
.SOO+.012 

( 15.24±0.30) 

© FUJITSU LIMITED 1987 F24006S·2C 

.031(0.79) 
MAX 

I~ 

J 

I 
.280(7.11) 

TYP 

-.-l 

.005~:gg~ 
(O.127~g:g~~) 
.085±.015 

(2.1S±0.38) 

Dimensions in inches 
(millimeters) 
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PAD CONFIGULATION 
MB 7232RA 

(LCC-28C-A01 ) 

MB 7232RS 

AS AS A7 ~~C(iV~8C~ 
~4..1.~..11~ 1 :~~':1r:~~! 

1 __ 1 

~12713'T1-4"';"1-5116' 17i"1Si 
°1 °2 I NCQ3 C4 Cs 

GND 

(LCC-28C-A01 ) 

28-PAD CERAMIC (METAL SEAL) LEADLESS CHIP CARRIER 
(CASE No.: LCC-28C-A01) 

/'PlN NO.1 ,NDEX 

I. 

C.040(1.02)TYP 
(3PLCS) 

.040(1.02) 
TYP 
.060(1.52) 
TYP 
0.85(2.16) 
MAX 

*Shape of Pin No.1 index: Subject to change without notice 

© FUJITSU LIMITED 1987 C28002S-5C 

O.85(2.16)TYP 

.050(1.27)TYP 

C.015(0.38)TYP 

.075(1.905)TYP 

Dimensions in 
inches (millimeters) 
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SCHOTIKY 16,384-BIT REGISTERED OUTPUT PROM 

The Fujitsu MB7238 Is a 16 Kblt bipolar programmable read-only memory circuit, with 
registered output (output data Is latched In a register). The output register can be 
Initialized to a field programmable value, either synchronously (MB7238RS) or 
asynchronously (MB7238RA). Three-state outputs can also be enabled either 
synchronously or asynchronously, In either model. DEAP (diffused eutectic aluminum 
process) memory cells are used to provide fast and reliable programming. 

• 2048 word x 8 bit PROM data 
organization 

• Fast clock access time: 

- 20 ns (MB7238RA/RS-20) 

- 25 ns (MB7238RA/RS-25) 

• Output register can be preset to 
a field-programmable value. 

• Register can be Initialized 
synchronously (MB7238RS) or 
asynchronously (MB7238RA). 

• Single +5 V operation 

• TTL compatible I/O 

• Low current Inputs 

• Three-state outputs 

• Outputs can be enabled either 
synchronously or asynchronously. 

• Outputs are kept disabled on 
power-up. 

• DEAP memory cells are reliable 
and easily programmed. 

• Test cells allow extensive testing 
of AC. DC and programming 
characteristics before shipment. 

ABSOLUTE MAXIMUM RATINGS (see NOTE) 

Rating Symbol Value Unit 

Power Supply Voltage Vcc -0.5 to +7.0 V 

Input Voltage VIN -1.5 to +5.5 V 

Input Current liN -20 mA 

Output Current lOUT +100 mA 

Power Supply Voltage Vccp -0.5 to +7.5 V (during programming) 

Input Voltage (during programming) VIPRG +22.5 V 

Input Current (during programming) IIPRG +270 mA 

Output Voltage (during programming) VOPRG -0.5 to +22.5 V 

Output Current (during programming) IOPRG +150 mA 

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 and Fujitsu Microelectronics, Inc. 
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A7 
As 
As 
A4 
A3 
A2 
Al 
Ao 
Qo 

01 
02 

GND 

May 1988 
Edition 1.0 

CERAMIC PACKAGE 
DIP-24C-C04 

CERAMIC PACKAGE 
FPT-24C-A02 

See LCC-28C-A01 

PIN ASSIGNMENT 

Vcc 
As 
A9 
Al0 
INIT A(INITs) 
EAlEs(PVCE) 
ClK 
07 
Os 
Os 
Q4 

03 

Symbols In blankets: MB7238RS 

See lCC PAD CONFIGURATION 

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 - MB7238RA BLOCK DIAGRAM 
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l - Initial Data 
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Load Register Es Mode 
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Fig. 2 - MB7238RS BLOCK DIAGRAM 
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READ OPERATIONS 

OVERVIEW (SEE FIGURES 1 AND 2) 

During PROM reads, data Is shifted through a register latch, 
made of master-slave flip-flops, before appearing at the out
puts. When a new address Is applied to the address Inputs (Ao 
through A1O), new data appears In the master register. At the 
next clock pulse this data Is transferred to the slave register. 
The MB7238 only has one chip enable pin EAlEs. EAlEs pin Is 
normally EA mode, but you can change EA mode to Es mode 
(see page 11). 

The chip enable Input must be low In order for the data In the 
slave register to appear at the outputs (Qo through 07 ). Bring
Ing the asynchronous chip enable (EA ) low Immediately enables 
the outputs. And bringing the synchronous chip enable (ES) low 
enables the outputs at the next clock pulse. LIkewise, when the 
outputs are enabled, bringing either of the Inputs high will cause 
them to be disabled, e . g ., put Into a high-Impedance state. 
When EA Is brought high, the outputs are Immediately disabled, 
whereas when Es Is brought high, they are disabled after the 
next clock pulse. 

If the INIT Input Is brought low the register latch Is loaded with a 
field-programmable Initial value, rather than with PROM data. 
In the MB7238RS the master register Is loaded Immediately, 
and the contents are transferred to the slave register at the 
next clock pulse. In the MB7238RA both the master and slave 
registers are loaded Immediately. 

4-342 

TIMING CONSIDERATIONS 

Data Read (see Figure 3) 

After an address change, address setup time ts (A) must 
elapse before the master register contains valid new PROM 

data. The clock must then rise, within address hold time tH 
(A), to shift the data to the slave register. The data will appear 
at the outputs within clock access time tA (ClK) after the ris
Ing edge of the clock, If the outputs had been previously 
enabled. 

If the outputs were disabled when the data was shifted, and are 
subsequently enabled by bringing EA low, asynchronous chip 

enable time tEN (EA) must elapse before the data appears at 
the outputs. 

If ES Is brought low to enable the outputs, clock enable time tEN 
(ClK) must elapse after the rising edge of the next Clock. Dur
Ing this time the data from the master register Is shifted to the 
slave register and appears at the outputs. 

In the MB7238RA, when the registers have been Initialized by 
INIT, and INIT Is then brought high to select PROM data, asyn-

chronous Initialize recovery time tR (INIT A) must elapse after 
the clock signal Is applied. 

Initial Data Read (see Figures 4 and 5) 
In the MB7238RA, after the INIT Input Is brought low, asyn

chronous Initialize access time tA (INITA) must elapse before 
the Initial data appears at the outputs. 

In the MB7238RS, after the INIT Input Is brought low, synchro

nous Initialize setup time ts (INITs) must elapse before valid 
Initial data appears In the master register. It Is then shifted and 
output In the same manner as PROM data. 



Ao thru A10 

Es 

CLK 

Qo thru 07 

Note: 
*1.INIT Is high. 

Ao thru A10 

CLK 

Qo thru 07 

Notes: 
*1.EA/Es Input Is low. 
*2. ~ Don't care. 

Fig. 3 - PROM DATA READ TIMING *1 
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VIH 
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1.5 V 
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VIH 

1.5V 
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VOH 

1.5 V 
VOL 

Fig. 4 - ASYNCHRONOUS INITIAL DATA READ TIMING (MB7238RA) *1 

VIH 

1.5 V 
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Fig. 5 - SYNCHRONOUS INITIAL DATA READ TIMING (MB7238RS) *1 

Ao thru Al0 

INITs 

ClK 

Qo thru 07 

Notes: 
*1. EA/E s Input are low. 
*2. ~ Don't care. 

DATA READ SPECIFICATIONS 
Table 1-Guaranteed Operating Conditions 

MB7238RA-20/-25 MB7238RA-25W 
Parameter Symbol MB7238RS-20/-25 MB7238RS-25W 

Min Typ Max Min Typ Max 

Power Supply Voltage Vee 4.75 5.0 5.25 4.5 5.0 5.5 

Input low Voltage VIL 0 - 0.8 0 - 0.8 

Input High Voltage VIH 2.0 - 5.5 2.0 - 5.5 

Ambient Temperature TA 0 - 75 -55 - +125 
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VIH 
1.5 V 
VIL 

VIH 
1.5 V 
VIL 

VIH 
1.5 V 
VIL 

VOH 
1.5 V 
VOL 

Unit 

V 

V 

V 

°c 



AC CHARACTERISTICS 
MB7238RA-20 MB7238RA-25 MB7238RA-25W 

Parameter Symbol Typical MB7238RS-20 MB7238RS-25 MB7238RS-25W Unit Remarks 
Min Max Min Max Min Max 

Address Setup Time t5 (A) 28 40 - 45 - 45 - ns -

Address Hold Time tH (A) -8 0 - 0 - 0 - ns -

Clock Access Time tA (ClK) 15 - 20 - 25 - 25 ns -

Clock Pulse Width 
twH (ClK) 

10 20 20 20 
tWL (ClK) 

- - - ns 

Synchronous Enable ts (Es) 5 10 - 15 - 15 - ns -
Setup Time 

Synchronous Enable tH (Es) 0 5 - 5 - 5 - ns -
Hold Time 

Asynchronous Initialize tA (INITA) 20 - 30 - 35 - 35 ns MB7238RA 
Access Time 

Asynchronous Initialize tR (INITA) 11 20 - 25 - 25 - ns MB7238RA 
Recovery Time 

Asynchronous Initialize tWL( INITA) 13 20 - 20 - 20 - ns MB7238RA 
Pulse Width 

Synchronous Initialize ts (INITs) 15 25 - 30 - 30 - ns MB7238RS 
Setup Time 

Synchronous Initialize tH (INITs) -10 0 - 0 - 0 - ns MB7238RS 
Hold Time 

Clock Enable Time tEN (ClK) . 18 - 25 - 30 - 30 ns -

Asynchronous Enable tEN (EA) 15 - 25 - 30 - 30 ns -
Time 

Clock Disable Time * 2 tOIS (ClK) 18 - 25 - 30 - 30 ns -

Asynchronous Disable tOls (EA) 11 - 25 - 30 - 30 ns -
Time * 2 

Notes: 
*1. At TA = 25°C and Vee = 5.0 V. 
*2. Measured at a point on the output waveform 0.5 V from the active output level. 
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DC CHARACTERISTICS (Under Guaranteed Operating Conditions) 

Parameter Symbol Condition Min Typ Max Unit 

Input Current IIH VIH = 5.5V - - 40 J.lA 

IlL VIL = 0.45 V - - -250 J.lA 

Input Clamp Voltage VIC 11= -18 mA - - -1.2 V 

10L = 10 mA * 3 - - 0.45 V 
Output Low Voltage VOL 

10L = 16 mA 0.5 V - -

out~ut Leaka~e Current lOlL Vo= 0.45 V - - -40 J.lA 
(Ch p Disable ) 

10lH Vo = 2.4 V - - 40 J.lA 

Output High Voltage *1 VOH 10H = -2.4 mA 2.4 - - V 

Output Short-Circuit Current 1 los Vo = 0 V -15 - -60 mA 

Power Supply Current Icc VI = Open or 0 V - 140 * 2 185 mA 

Notes: 
*1. Denotes guaranteed characteristics of the output high-level state when the chip Is enabled and the programmed bit Is 

addressed. These characteristics cannot be tested prior to programming, but are guaranteed by factory testing. 
*2. TA = 25°C and Vee = 5.0 V. 
*3. This Is not applied for W-verslon. 

TERMINAL CAPACITANCE 
(TA = 25°C, VCC = +5.0 V, VIN = +2.0 V, f = 1 MHz) 

Parameter Symbol Typ. Max. Unit 

Input Terminal Capacitance CIN - 10 pF 

Output Terminal Capacitance COUT - 15 pF 

Fig. 6 - AC TEST CONDITIONS 

Load Condition 
INPUT CONDITIONS --41-- Vee 

Amplitude.. .. .. .. .. .. . .. .. .. .. . .... 0 V to 3 V 
Rise and Fall Time ................. 5 ns from 1 V to 2 V 
Frequency ....... . . . . . . . . . . . . . . . . .. 1 MHz 

CL 

R1 ..... 300.n 
R2 ..... 600.n 
CL ..... 50 pF 
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FABRICATION TECHNOLOGY 

INPUT/OUTPUT CIRCUITS 

The Inputs use Schottky TTL circuitry to achieve a fast re
sponse time. A PNP transistor Is used In the first stage to mini
mize switching current. Protection diodes are also Included. 

The three-state outputs (high, low, and high-Impedance 
states) combine the advantages of totem-pole outputs (high 
noise Immunity, fast rise time, ample line-driving capacity) and 
direct connection to a bus-oriented system. Schottky TTL cir
cuitry Is used for fast operation. A PNP transistor In the output 
circuit minimizes the load on the chip enable circuitry. 

MEMORY CELLS 

The memory cells In the MB723a are of the junction-shorting 
type, using DEAP technology. They are Initially all In the 0 (low 
voltage) state. In this state, the cell's programmable element, 
a PN diode, blocks current flow. During programming, the 

PROGRAMMING 

OVERVIEW (See Figure 7) 

As shipped, all the bits in the MB723a are In the 0 (low) state. 
In programming, Individual cells are addressed and a program
ming current applied, to change that bit's state to 1. Only one 
bit at a time can be programmed, because the internal decod
ing circuitry can only sink one unit of programming current at a 
time. 

The word containing the desired bit Is first selected, using the 
normal address inputs. The decoded address lines turn on 
transistors 01 and 02. When the PVCE level is applied to the 
EA/E s Input, the chip outputs are disabled, turning off 

~.~~~~:~~=~~~5 111111111111111111111111111111111111111111111111111111 
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diode's Junction is shorted, allowing it to conduct current, thus 
permanently changing the cell's state to 1 (high). 

By applying reverse current pulses to the diode's cathode, the 
temperature at the junction Is raised. When the temperature 
reaches the point where the silicon and aluminum form a eutec
tic, the eutectic diffuses from the surface of the metal-silicon 
contact region to the anode of the PN diode, and shorts the 
junction. The power dissipation at the junction immediately 
drops to less than one fifth, thus lowering the temperature. 
This drop in temperature stops further diffusion of the eutectic, 
and protects the PNP transistor from destruction. 

In the memory cell array, the word line Islands are divided by 
lOP (Isolation by Oxide and Poly-silicon) passive isolation. 
Memory cells in the same Island are divided by SVG (Shallow 
V-Groove) passive Isolation. The vertically structured memory 
cells permit a high packing density. 

transistor Q3. Programming pulses are applied to the output of 
the desired bit, eventually fusing the diode attached to 01. At 
this point, If the output Is read, It will be In the 1 (high) state. 
Two additional programming pulses are then applied, to 
ensure reliability. 

Initial data Is programmed In the same way, except that the 
address Inputs are kept low, and IN IT Is applied to an IN IT 
pulse, to select the Initial data word rather than a PROM data 
word. 
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Fig. 7 - PROGRAMMABLE MEMORY CELL 

As 

A10 

Ao 

A7 

As 

A10 
ClK 

E'A/E's 

PROGRAM 1 bit MEMORY 
CIRCUIT -_-I"L_C::::El:!l:..!!fE~A~fE::S::!)-.Jr---"9 

(00) 

PROCEDURE 

1) Apply power to the device (Vee = 5 V, GND = 0 V) . 

2) Set EAlEs low. Set INIT Input high to select PROM data 
for programming, or set Initialize Inputs and address Inputs 
low to select Initial data. 

3) Select the desired bit. 

4) Apply a clock pulse. 

5) Read the output to confirm that the desired bit Is in fact O. 
If not. go on to the next bit. 

6) Raise the Vee terminal to PVee (7 V). 

7) Raise the EAIE s terminal to PVCE (20 V) . 

8) Apply a clock pulse. 

9) Apply a programming pulse (125 mA, 11 J.1,S) to the output 
(Qx) of the desired bit. 

10) Return PVce to a 5 V and PVCE to 0 V. And In case of 
Initial data, apply an INIT pulse. 

11) Apply a clock pulse. 

4·348 

OUTPUT 

12) After a delay of tPR (5 J.1,s), read the output voltage Vo. 

a) If Vo Is stili low, repeat steps (6) through (12), allow

Ing tcve (50 J.1s) for each cycle, up to 100 times. 

b) If Vo Is high, apply two additional programming 
pulses, to ensure reliable retention. 

13) If there are more bits to be programmed, repeat steps (3) 
through (12). 

LIABILITY 

Fujitsu performs an extensive series of tests to ensure device 
performance before shipping. However, 100% programmability 
Is not guaranteed. Furthermore, It Is Imperative that the pro
gramming specifications be rigorously adhered to In order to 
achieve a satisfactory programming yield. 

Fujitsu will not accept responsibility for any device found defec
tive if it was not programmed according to these specifica
tlons. Devices returned to Fujitsu as defective must be 
accompanied by a complete truth table with clearly Indicated 
locations of suspected defective memory cells. 



~~~~~:~~=~g~5 111111111111111111111111111111111111111111111111111111 

MB7238RS-20/25 FUJITSU 
MB7238RS-25W 111111111111111111111111111111111111111111111111111111 

CHANGING EA INPUT TO Es INPUT 

The MB7238 has only one chip enable pin, EA. However, this 
can be changed to an Es Input, by programming a special 
memory cell. The programming method is similar to that de
scribed above for PROM and initial data, the only differences 

being that address line Ao is raised to 20 V, and programming 
pulses are applied only to output 00. Also, when reading the 
output voltage to confirm programming, the state of the spe
cial memory cell is reflected in the outputs, 00. 

Fig. 8 - ENABLE INPUT PROGRAMMING CIRCUIT 

PROCEDURE 

1) Apply power to the device (Vce = 5 V, GND = 0 V) . 

2) Set EA low. Raise Ao to PVAO (20 V), and set all the other 
address lines low. Set the INIT input low. 

3) Apply a clock pulse. 

4) Read the 00 output to confirm that it is in fact O. If not, no 
programming is necessary. 

5) Raise the Vec terminal to PVce (7 V). 

6) Raise the EA terminal to PVCE (20 V). 

7) Apply a clock pulse. 

8) Apply a programming pulse (125 mA, 11 j.l.s) to output 
terminal Qo. 

9) Return PVee to 5 V and PVCE to 0 V. 

1 0) Apply a clock pulse. 

ClK 

PROGRAM 
CIRCUIT 

(00) 

Vee 

11) After a delay of tPR (5 j.l.s), read the output voltage Va. 

a) If Va Is still low, repeat steps (5) through (11), allowing 

tcye (50 j.l.s) for each cycle, up to 100 times. 

b) If Va is high, apply two additional programming pulses, 
to ensure reliable retention. 

LIABILITY 

Fujitsu performs an extensive series of tests to ensure device 
performance before shipping. However, 100% programmability 
is not guaranteed. Furthermore, it is imperative that the pro
gramming specifications be rigorously adhered to in order to 
achieve a satisfactory programming yield. 

Fujitsu will not accept responsibility for any device found defec
tive If is was not programmed according to these specifica
tlons. Devices returned to Fujitsu as defective must be 
accompanied by a complete truth table with clearly indicated 
locations of suspected defective memory celis. 
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Fig. 9a - PROGRAMMING TIMING CHART Fig. 9b - ONE DETAILED PROGRAMMING CYCLE 
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PROGRAMMING SPECIFICATIONS, DC 
Parameter Symbol MIn 

Input Low Voltage VIL 0 

Input High Voltage VIH 2.0 

Power-supply Voltage Vcc 4.75 

Power-supply Current Icc -
PVcc Power-supply Voltage PVcc 6.7 

PVCC Power-supply Current Plcc -

Programming Pulse Current IPRG 120 

Programming Pulse Clamp Voltage VPRG 20 

PVCE Pulse Voltage PVCE 20 

PVCE Pulse Clamp Current PICE 230 

PVAO Pulse Voltage PVAO 10 

PVAO Pulse Clamp Current PIAO 10 

Reference Level for Output High Voltage VREF 1.0 

4·350 

-p..;::~,;.-.- 5.0 V 

~---OV 

Typ Max Unit 

- 0.8 V 

- 5.25 V 

5.0 5.25 V 

200 - mA 

7.0 7.3 V 

- 300 mA 

- 130 mA 

20 22 V 

20 22 V 

- 260 mA 

- 22 V 

- - mA 

1.5 2.4 V 



PROGRAMMING SPECIFICATIONS, AC 
Parameter Symbol 

Programming Pulse Cycle Time tCYC 

Programming Pulse Width tpw 

Clock Pulse Width tcw 

Programming Pulse Rise Time tr 

PVcc Pulse Rise Time tr 

PVCE Pulse Rise Time tr 

Programming Pulse Fall Time tf 

PVcc Pulse Fall Time tf 

PVCE Pulse Fall Time tf 

Input Setup Time tSI 

PVcc Pulse Setup Time tsv 

PVCE Pulse Setup Time tsp 

Programming Pulse Setup Time tsw 

Input Hold Time tHI 

PVcc Pulse Hold Time tHY 

PVCE Pulse Hold Time tHP 

Clock Pulse Setup Time tsc 

Clock Pulse Hold Time tHC 

Inlt Pulse Setup Time tSIN 

Inlt Pulse Hold Time tHIN 

Inlt Pulse Width tlW 

Clock Pulse Rising Edge to Read Strobe Time tPR 

Number of Programming Pulses n 

Programming Time/Bit -

Number of Additional Programming Pulses -

Min 

40 

10 

0.5 

-

-

-

-

-

-

2 

2 

2 

2 

2 

2 

2 

5 

5 

0.5 

2 

0.5 

5 

-

120 

2 
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Max Typ Unit 

50 60 j.Ls 

11 12 j.Ls 

- - j.Ls 

- 2 j.Ls 

- 2 j.Ls 

- 2 j.Ls 

- 2 j.Ls 

- 2 j.Ls 

- 2 j.Ls 

- - j.Ls 

- - j.Ls 

- - j.Ls 

- - Ils 

- - j.Ls 

- - Ils 

- - Ils 

- - j.Ls 

- - Ils 

- - Ils 

- - j.Ls 

- - Ils 

- - Ils 

- 100 pulses 

- 6120 j.Ls/blt 

- 2 pulses 
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TYPICAL PERFORMANCE CHARACTERISTICS 

DC CHARACTERISTICS 

Fig. 10 - liN Input Current vs. 
VIN Input Voltage 

Fig. 11 - IOH Output High Current vs. 
VOH Output High Voltage 
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Fig. 12 - IOL Output Low Current vs. 
VOL Output Low Voltage 
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DC CHARACTERISTICS (Cont.) 

Fig. 13 - ts (A) Address Setup Time vs. 
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Fig. 15 - tA (CLK) Clock Access Time VS. 
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Fig. 14 - tH(A) Address Hold Time vs. 
Ambient Temperature 
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Fig. 16 - tWH (CLK) and tWL (CLK) Clock Pulse 
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PACKAGE DIMENSIONS 

R .02S(0.641 
REF 

24-LEAD CERAMIC (CERDIP) DUAL IN-LINE PACKAGE 
(CASE No.: DIP-24C-C04) 

MB7238RA-20/25 111111111111111111111111111111111111111111111111111111 

MB7238RA-25W FUJITSU 

~:~~g:~~=~g~5 IIIIIIIIIIIIIIIIIIIIIIIIIIIIII~IIIIIIIIIIIIIIIIIIIIII 

.230(S.84IMAX 

.100±.010 
(2.S4±0.251 

© FUJITSU LIMITED 1987D24016S'3C 

.134±.014 
(3.40±0.36) 

't----i--L: 
.032::g~~ 

(0.81 :g:~~) 
.018::gg~ 

(0.46:g:6~) Dimensions in 
inches (millimeters) 
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MB7238RA-20/25 
MB7238RA-25W 
MB7238RS-20/25 
MB7238RS-25W 

PACKAGE DIMENSIONS (Continued) 
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24-LEAD CERAMIC (METAL SEAL) FLAT PACKAGE 
(CASE No.: FPT -24C-A02) 

t 
.275±.025 

~:!=I:!::!:!:::!:!!:::!:!::!!::::!:!::!:!=!~"""i::~~~1 
.400±.OO7 

INDEX AR~J."I-~;;:::n::::;:;::;;::n::;;=;;rn=~=1W.'81 

.050(1.27) 
TYP 

. 275±.025 
(S.99r64) 

~ t---++-.0_17---'~7:gg=~ 
.550±.OO5 (0.43~g:g~) 

1---....,..:.(1::...:.3.9""-7..;..;;.±0=.13-)-~_ .031(0.79) 

.SOO±.012 MAX 
(15.24±0.30) 

e FUJITSU LIMITED 1987 F24010S-2C 

I 
~~2ITYP 

..... 

j .010(0.25) 
MIN 

.085±.015 
(2.1S±0.38) 

Dimensions in 
inches (millimeters) 
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PAD CONFIGURATION 

LCC-28C-A01 

A4 5-: 
A3 ~=: 
A2 7: 
A1 a-I 
AO 9-: 
NC 10: 
Qo In 

MB7238RA 

Vcc(PVcc) 
AsA6A7 NC A8A9 

1413 121 1 1281271261 L _1 __ 1 __ I 1 __ 1_ -, __ I 
1 __ 1 

:25 A10 
C~ INITA 
: 23 EA/Es(PVCE) 
C2~ CLK 
L2.] NC 
L22 07 
L1..9 Q6 

01 02 NC03 04 05 

GND 

MB7238RS 

14 I 3 12 I 1 1281271261 __ L_I--I--L_:--I-_I __ I 
A4 s: :£s A10 

A3 ~=: [2~ INITA 
A2 7: : 23 EA/Es(PVCE) 
A1 ~=: [23 CLK 
AO 9: L~ NC 
NC 10-: : 20 07 
Qo I~: [~ Q6 

GND 

28-PAD CERAMIC (METAL SEAL) LEAD LESS CHIP CARRIER 
(CASE No.: LCC-28C-A01) 

;.PlN NO.1 'NOEX 

C.040( 1.02)TVP 
(3PLCS) 

.040(1.02) 
TYP 
.060(1.52) 

TYP 
0.8S(2.16) 
MAX 

·Shape of Pin No.1 index; Subject to change without notice 

© FUJITSU LIMITED 1987 C28002S·5C 

0.8S(2.16)TVP 

.OSO(1.27)TYP 

C.015(0.38)TVP 

Dimensions in 
inches (millimeters) 
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• Quality Control at Fujitsu 

Fujitsu's integrated circuits work. The reason they work is Fujitsu's single-minded approach 
to built-in quality and reliability, and its dedication to providing components and systems 
that meet exacting requirements allowing no room for failure. 

Fujitsu's philosophy is to build quality and reliability into every step of the manufacturing 
process. Each design and process is scrutinized by individuals and teams of professionals 
dedicated to perfection. 

The quest for perfection does not end on the Fujitsu factory floor. It extends to the 
customer's factory as well, where integrated circuits are subsystems of the customer's 
final product. Fujitsu emphasizes meticulous interaction between the individuals who design, 
manufacture, evaluate, sell, and use its products. 

Quality control for all Fujitsu products is an integrated process that crosses all lines of the 
manufacturing cycle. The quality control process begins with inspection of all incoming raw 
materials and ends with shipping and reliability tests following final test of the finished 
product. Prior to warehousing, Fujitsu products have been subjected to the scrutiny of 
man, machine, and technology, and are ready to serve the customer in the designated 
application. 
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• Quality Control Flowchart 

Process 

Check Items 
Inspection of Wafers, 

Masks, Packages, Piece 
Parts, Chemicals, Etc 

Inspection of Incoming Material 
Wafer Processing 

Wafer Surface Inspection and 
Sample Tests of Thickness, 
Surface Resistance, Diffusion 

Depth, Electrical Parameters, and Doping 
Wafer Surface and Pattern Inspection 

Diffusion/Ion Implantation 

Photoetching 

Wafer Surface Inspection, 
Monitor Test of Film Thickness 

Wafer Surface Inspection, 
Monitor Test of Film Thickness 

Passivation (Insulating Layer Formation) 

Test of Electrical Characteristics, Stress Test 

Probing Test 

Wafer Shipping Inspection 

Dicing (CHIP Separation) 

CHIP Selection Wafer Surface and Pattern 
Sampling Inspection CHIP Shipping Inspection 

Sample Surface Inspection 

Bond-Wetting and Surface Inspection, Monitor Test of Pilot Run 
for Machine Calibration 

Bond-Position and Surface Inspection, Sample Wire Bond Strength Test, 
Monitor Test of Sample run for Machine Calibration 

Internal Visual Inspection 

Internal Sampling Visual Inspection 

Pre-Cap Visual 
Inspection 

Internal Merchant 
Inspection 



Sealing or Molding 

Aging (After Encapsulation) 

Leak Test (Hermetic Package Only) 

Fine and Gross Leak Tests 

External Sampling Visual Inspection Lead Trim and Cutting 

External Sampling Visual Inspection 

External Sampling Visual Inspection Curing 

External Visual Inspection 

External Visual Inspection 
External Mechanical Inspection 

External Samp.ng Vi,uai in .. ection 0 
Test of AC/OC Characteristics and Functions 

Shipping Tests 

Reliability Tests 
Hermetlclty (Fine and Gross Leak Tests), External and Marking Inspection~ 

Electrical Characteristics Tests, All Sampling Tests U Lot Tests/Periodic Tests 

Endu,ance and E"",.nmental T "", 0 
Legend: 

o 
o 
(Q] 

<> 
Note: 

Warehousing 

Production Process 

Test/Inspection 

Production Process 
and T estllnspection 

QC Gate (Sampling) 

The flow sequence may vary slightly 
with individual product type. 
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• Product Marking 

Fujitsu logo 

zz- year 

XX - week number 
Note: Marking formats may vary, depending on the product. The country of origin appears on all finished 

parts. 

• Ordering Codes 

MB XXXXX -1 P 

1 T 1 L Package Code (See Package Codes below) 

Speed Designator (When applicable) 

Device Type 

Manufacturer Designator 

MB Device type is designed by FJ 

MBl Device type is single source contracted by FJ 

Note: Regarding ordering code, please contact your Fujitsu sales office for more Information. 

• Package Codes 

Ceramic Plastic 

Package Type Package Code Package Type Package Code 

LCC (Leadless Chip Carrier) TV,CV LCC (Leadless Chip Carrier) PV 

PGA (Pin Grid Array) CR PLCC (Leaded Chip Carrier) PO 

DIP (Side Brazed) 1 C PGA (Pin Grid Array) PR 

DIP (CERDIP) 2 Z DIP (Dual In-line Package) P,M 

Shrink DIP CSH Shrink DIP PSH 

Flatpack ZF Flatpack PF 

SOJ (Single Outline Junction) CJ Single In-line, Straight Leads PS 

Single In-line, Zig-zag Leads PSZ,PZ 

SOJ (Single Outline Junction) PJ 

Side Brazed 
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• Introduction to Fujitsu 

Fujitsu Limited 

Fujitsu Limited, headquartered near Tokyo, Japan, is the largest 
supplier of computers in Japan and is among the top ten 
companies operating in Japan. Fujitsu is also one of the world's 
largest suppliers of telecommunications equipment and semicon
ductor devices. 

Established in 1935 as the Communications Division spinoff of 
Fuji Electric Company Limited, Fujitsu Limited, in 1985, cele
brated 50 years of service to the world through the development 
and manufacture of state-of-the-art products in data processing, 
telecommunications and semiconductors. 

Fujitsu has five plants in key industrial regions in Japan covering 
all steps of semiconductor production. Five wholly-owned 
Japanese subsidiaries provide additional capacity for production 
of advanced semiconductor devices. Two additional facilities 
operate in the U.S. and one in Europe to help meet the growing 
worldwide demand for Fujitsu semiconductor products. 

Fujitsu Microelectronics, Inc. 

Fujitsu Microelectronics, Inc. (FMI), with headquarters in San 
Jose, California, was established in 1979 as a wholly-owned 
Fujitsu Limited subsidiary for the marketing, sales, and distribu
tion of Fujitsu integrated circuit and component products. Since 
1979, FMI has grown to include one research and development 
division, two marketing divisions, two manufacturing divisions 
and a subsidiary. FMI offers a complete array of semiconductor 
products for its customers. 

The research and development division, Advanced Products 
Division (APD) , using US-based engineering, has jointly devel
oped RISC for Sun Microsystems and Ethernet®, a chip set used 
in local area networks. APD also markets a full line of SPARCTM 
RISC processors, peripheral chips, and evaluation boards, as 
well as EtherStar TM, the first VLSI device to integrate both 
StarLan ™ and Ethernet protocols into one device. 

The Microwave and Optoelectronics Division (MOD) markets 
GaAs, FETs, and FET power amplifiers, lightwave and microwave 
devices, optical devices, emitters, and SI transistors. 
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• Introduction to Fujitsu (Continued) 

Fujitsu Microelectronics, Inc. (Continued) 

The largest FMI marketing division is the Integrated Circuits 
Division (ICD). 

Memory and programmable devices marketed by ICD include the 
following: 

DRAMs 
EPROMs 
EEPROMs 
NOVRAMs 
CMOS masked ROMs 
CMOS SRAMs 
Bipolar PROMs 
ECl RAMs 
STRAMs (self-timed RAM) 
Ultra High speed ECl/ECl-TIL Translator Circuits 
Linear ICs and transistors 

ASIC products offered by ICD include the following: 

CMOS, ECl, and BiCMOS gate arrays 
CMOS standard cells 

Customer support and customer training for ASIC products are 
available through the following FMI design centers: 

San Jose 
Dallas 
Atlanta 
Chicago 
Boston 

Microcomputer and communications products offered by ICD 
include the following: 

4-bit MCUs 
8- and 1 6-bit MPUs 
SCSI and controllers 
DSPs 
Prescalers 
Plls 



Fujitsu Microelectronics, Inc. (Continued) 

FMl's manufacturing divisions are in San Diego, California and 
Gresham, Oregon. The San Diego Manufacturing Division 
assembles and tests memory devices. In 1988, FMI opened the 
Gresham Manufacturing Division to manufacture ASIC products 
and DRAMs. This facility, when completed, will have one million 
square feet of manufacturing-the largest Fujitsu manufacturing 
plant outside Japan. 

FMI's subsidiary, Fujitsu Components of America, markets 
connectors, keyboards, plasma displays, relays, and hybrid ICs. 

Fujitsu Mikroelektronik GmbH (European Sales Center) 

Fujitsu Mikroelektronik GmbH (FMG) was established in June, 
1980, in Frankfurt, West Germany, and is a wholly-owned 
subsidiary of Fujitsu Limited, Tokyo. FMG is the 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. 

Fujitsu Microelectronics Ireland, Ltd. (European Production Center) 

Fujitsu Microelectronics Ireland, Ltd. (FME) was established in 
1980 in the suburbs of Dublin as Fujitsu's European Production 
Center for integrated circuits. FME assembles DRAMs, EPROMs, 
and other LSI memory products. 
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• Introduction to Fujitsu (Continued) 

Fujitsu Microelectronics, Ltd. (European Design Center) 

Fujitsu Microelectronics, Ltd., Fujitsu's European VLSI 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 Pacific Asia Ltd. (Asian/Oceanian Sales Center) 

Fujitsu Microelectronics Pacific Asia Ltd. (FMP) opened in August 
1986 in Hong Kong as a wholly-owned Fujitsu subsidiary for sales 
of electronic devices to Asian and Southwest Pacific markets. 

SPARC ThO is a trademark of Sun Microsystems, Inc. 
Ethernet® is a registered trademark of Xerox Corporation. 
EtherStar ThO is a trademark of Fujitsu Microelectronics, Inc. 
StarLAN'" is a trademark of AT&T. 



• Integrated Circuits Corporate Headquarters 

FUJITSU LIMITED 
c~ and lLectronicd 

Marunouchi Headquarters 
6-1, Marunouchl 1-chome 

Chlyoda-ku, Tokyo 100 
Japan 

Tel: (03) 216-3211 
Telex: 781-22833 

FAX: (03) 213-7174 

For integrated circuits marketing information please contact the following: 

Japan 
FUJITSU LIMITED 

Integrated Circuits and Semiconductor Marketing 
Furukawa Sogo Bldg. 
6-1, Marunouchl 1-chome 
Chlyoda-ku, Tokyo 100 
Japan 
Tel: (03) 216-3211 
Telex: 781-2224361 
FAX: (03) 216-9771 

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 

Asia 
North and South America 
FUJITSU MICROELECTRONICS, INC. 

FUJITSU MICROELECTRONICS PACIFIC ASIA LIMITED 

Integrated Circuits Division 
3545 North First Street 
San Jose, CA 95134-1804 
USA 
Tel: (408) 922-9000 
Telex: 910-338-0190 
FAX: (408) 432-9044 

805 Tsimshatsui Centre 
West Wing 
66 Mody Road, Tsimshatsui East 
Kowloon, Hong Kong 
Tel: (03) 732-0100 
Telex: 31959 FUJIS HX 
FAX: (03) 722-7984 
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• Sales Office Locations - USA 

NORTHERN CALIFORNIA 

Fujitsu Microelectronics, Inc. 
10600 N. De Anza Blvd. 
Suite 225 
Cupertino, CA 95014 
Tel: (408) 996-1600 
FAX: (408) 725-8746 

SOUTHERN CALIFORNIA 

Fujitsu Microelectronics, Inc. 
Century Centre 
2603 Main Street 
Suite 510 
Irvine, CA 92714 
Tel: (714) 724-8777 
FAX: (714) 724-8778 

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: (312) 250-8580 
FAX: (312) 250-8591 

MASSACHUSETTS (Boston) 

Fujitsu Microelectronics, 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 Washington Drive 
Suite 209 
Eagan, MN 55122-1303 
Tel: (612) 454-0323 
FAX: (612) 454-0601 

NEW JERSEY (Mt. Laurel) 

Fujitsu Microelectronics, Inc. 
Horizon Corporate Center 
3000 Atrium Way 
Suite 100 
Mt. Laurel, NJ 08054 
Tel: (609) 727-9700 
FAX: (609) 727-9797 

NEW YORK (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) 684-4545 
FAX: (503) 684-4547 

TEXAS (Dallas) 

Fujitsu Microelectronics, Inc. 
14785 Preston Road 
Suite 670 
Dallas, TX 75240 
Tel: (214) 233-9394 
FAX: (214) 386-7917 

jlBOSIOIl 

. Hauppauge 
Mt. Laurel 



• Representatives 
Alabama 
The Novus Group, Inc. 
2905 Westcorp Blvd. 
Suite 120 
Huntsville, AL 35805 
Tel: (205) 534-0044 
FAX: (205) 534-0186 

Arizona 
Aztech Component Sales Inc. 
15230 N 75th Street 
Suite 1031 
Scottsdale, AZ 85260 
Tel: (602) 991-6300 
FAX: (602) 991-0563 

California 
Harvey King, Inc. 
6393 Nancy Ridge Drive 
San Diego, CA 92121 
Tel: (619) 587-9300 
FAX: (619) 587-0507 

Infinity Sales, Inc. 
4500 Campus Drive 
Suite 300 
Newport Beach, CA 92660 
Tel: (714) 833-0300 
FAX: (714) 833-0303 

Norcomp 
3350 Scott Blvd., #24 
Santa Clara, CA 95054 
Tel: (408) 727-7707 
FAX: (408) 986-1947 

Norcomp 
2140 Professional Drive 
Suite 200 
Roseville, CA 95661 
Tel: (916) 782-8070 
FAX: (916) 782-8073 

Colorado 
Front Range Marketing 
3100 Arapahoe Road 
Suite 404 
Boulder, CO 80303 
Tel: (303) 443-4780 
FAX: (303) 447-0371 

USA 

Connecticut 
Conntech Sales, Inc. 
182 Grand Street 
Suite 318 
Waterbury, CT 06702 
Tel: (203) 754-2823 
FAX: (203) 573-0538 

Florida 
Semtronlc Associates, Inc. 
657 Maitland Avenue 
Altamonte Springs, FL 32701 
Tel: (407) 831-8233 
FAX: (407) 831-2844 

Semtronlc Associates, Inc. 
1467 S. Missouri Avenue 
Clearwater, FL 33516 
Tel: (813) 461-4675 
FAX: (813) 442-2234 

Semtronlc Associates, Inc. 
3471 NW 55th Street 
Ft. Lauderdale, FL 33309 
Tel: (305) 731-2484 
FAX: (305) 731-1019 

Georgia 
The Novus Group, Inc. 
6115-A Oakbrook Pkwy 
Norcross, GA 30093 
Tel: (404) 263-0320 
FAX: (404) 263-8946 

Idaho 
Cascade Components 
2710 Sunrise Rim Road 
Suite 130 
Boise, ID 83705 
Tel: (208) 343-9886 
FAX: (208) 343-9887 

Illinois 
Beta Technology 
501 Mitchell Road 
Glendale Heights, IL 60139 
Tel: (312) 790-9886 
FAX: (312) 790-4078 

Indiana 
Fred Dorsey & Associates 
3518 Eden Place 
Carmel, IN 46032 
Tel: (317) 844-4842 
FAX: (317) 844-4843 

Iowa 
Electromec Sales 
1500 2nd Avenue 
Suite 205 
Cedar Rapids, IA 52403 
Tel: (319) 362-6413 
FAX: (319) 362-6535 

Kansas 
C-Tron 
805 S Clalrborne 
Olathe, KS 66062 
Tel: (913) 829-0073 
FAX: (913) 829-0429 

Maryland 
Arbotek Associates 
102 W. Joppa Road 
Towson, MD 21204 
Tel: (301) 825-0775 
FAX: (301) 337-2781 

Massachusetts 
Mill-Bern Associates 
2 Mack Road 
Woburn, MA 01801 
Tel: (617) 932-3311 
FAX: (617) 932-0511 

Michigan 
Greiner Associates, Inc. 
15324 E. Jefferson Avenue 
Suite 12 
Grosse Point Park, MI 48230 
Tel: (313) 499-0188 
FAX: (313) 499-0665 
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• Representatives 
Minnesota 
Electromec Sales 
1601 E Highway 13 
Suite 200 
Burnsville, MN 55337 
Tel: (612) 894-8200 
FAX: (612) 894-9352 

Missouri 
C-Tron 
3910 Old Highway 94 South 
Suite 116 
St. Charles, MO 63303 
Tel: (314) 928-8078 
FAX: (314) 447-5214 

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) 837-0662 

Quality Components 
116 Fayette Street 
Manlius, NY 13104 
Tel: (315) 682-8885 
FAX: (315) 682-2277 

USA (Continued) 

Quality Components 
2318 Titus Ave. 
Rochester, NY 14622 
Tel: (716) 342-7229 
FAX: (716) 342-7227 

North Carolina 
The Novus Group, Inc. 
5337 Trestlewood Lane 
Raleigh, NC 27601 
Tel: (919) 833-7771 
FAX: (919) 856-1644 

Ohio 
Spectrum 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-Squared limited 
15234 NW Greenbrier Pkwy 
Beaverton, OR 97006 
Tel: (503) 629-8555 
FAX: (503) 645-6196 

Texas 
Technical Marketing, Inc. 
3320 Wiley Post Road 
Carrollton, TX 75006 
Tel: (214) 387-3601 
FAX: (214) 387-3605 

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 78681 
Tel: (512) 244-2291 
FAX: (512) 338-1596 

Utah 
Front Range Marketing 
7050 Union Park Center 
Suite 440 
Midvale, UT 84047 
Tel: (801) 566-2500 
FAX: (801) 566-2951 

Washington 
L -Squared Limited 
105 Central Way 
Suite 203 
Kirkland, WA 98033 
Tel: (206) 827-8555 
FAX: (206) 828-6102 

Wisconsin 
Beta Technology 
9401 W Beloit Street 
Suite 304C 
Milwaukee, WI 53227 
Tel: (414) 543-6609 
FAX: (414) 543-9288 



• Representatives 

Pipe-Thompson limited 
5468 Dundas Street W. 
Suite 206 
Islington, Ontario M9B 6E3 
Tel: (416) 236-2355 
FAX: (416) 236-3387 

Canada 

Pipe-Thompson limited 
RR2 North Gower 
Ottawa, Ontario KOZ 2TO 
Tel: (613) 258-4067 
FAX: (613) 258-7649 

• Representatives - Mexico 

Panamtek 
Cienfuegos #651 
Col. Lindavista 
07300 Mexico, D. F. 
Tel: (5) 586-8443 
Telex: 1773470 ONVIME 
FAX: (36) 303115 

Panamtek 
Av. Union No. 163-402 
Sector Juarez 
44100 Guadalajara, Jal. 
Tel: (36) 303029 
Telex: 1773470 ONVIME 

• Representatives - Puerto Rico 

Semtronic Associates 
Mercantil Plaza Building 
Suite 816 
Hato Rey, Puerto Rico 00918 
Tel: (809) 766-0700 
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• Distributors - USA 

Alabama 
Marshall Industries 
3313 S. Memorial Highway 
Suite 121 
Huntsville, AL 35801 
(205) 881-9235 

Arizona 
Insight Electronics 
1515 W. University Drive 
Suite 103 
Tempe, AZ 85281 
(602) 829-1800 

Marshall Industries 
9830 S. 51 st Street 
Suite B121 
Phoenix, AZ 85044 
(602) 496-0290 

California 
Image Electronics 
1342 Bell Avenue 
Tustin, CA 92680 
(714) 259-0900 

Insight Electronics 
28035 Dorothy Drive 
Suite 220 
Agoura, CA 91301 
(818) 707-2100 

Insight Electronics 
3505 Cadillac Ave. 
Suite E1 
Costa Mesa, CA 92626 
(714) 556-6890 

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 

Marshall Industries 
One Morgan 
Irvine, CA 92718 
(714) 458-5308 

Marshall Industries 
336 Los Coches Street 
Milpitas, CA 95035 
(408) 942-4600 

Marshall Industries 
3039 Kilgore Ave. 
Rancho Cordova, CA 95670 
(916) 635-9700 

Marshall Industries 
1 01 05 Carroll Canyon Road 
San Diego, CA 92131 
(619) 578-9600 

Merit Electronics 
2070 Ringwood Avenue 
San Jose, CA 95131 
(408) 434-0800 

Western Mlcrotechnology 
1637 North Brian 
Orange, CA 92667 
(714) 637-0200 

Western Microtechnology 
6837 Nancy Ridge Drive 
San Diego, CA 92121 
(619) 453-8430 

Western Microtechnology 
12900 Saratoga Ave. 
Saratoga, CA 95070 
(408) 725-1660 

Colorado 
Marshall Industries 
12351 N. Grant Road 
Suite A 
Thornton, CO 80241 
(303) 451-8383 

Connecticut 
Marshall Industries 
20 Sterling Drive 
Wallingford, CT 06492 
(203) 265-3822 

Milgray Electronics 
378 Boston Post Road 
Orange, CT 06477 
(203) 795-0711 

Florida 
Etek Electronics 
1490 N.W. 79th Ave. 
Miami, FL 33126 
(305) 593-1188 

Marshall Industries 
380 S. Northlake Blvd 
Suite 1024 
Altamonte Springs, FL 32701 
(407) 767-8585 

Marshall Industries 
2700 W. Cypress Creek Rd. 
Suite C 106 
Ft. Lauderdale, FL 33309 
(305) 977-4880 

Milgray Electronics 
1850 Lee Road 
Suite 104 
Winter Park, FL 32789 
(407) 647-5747 

Reptron Electronics 
33320 N. W. 53rd Street 
Suite 206 
Ft. Lauderdale, FL 33309 
(305) 735-111.2 

Reptron Electronics 
14501 McCormick Drive 
Tampa, FL 33626 
(813) 855-2351 



Georgia Kansas Michigan 
Marshall Industries Marshall Industries Marshall Industries 
5300 Oakbrook Pkwy 8321 Melrose Drive 31067 Schoolcraft Rd. 
Suite 146 Lenexa, KS 66214 Livonia, MI 48150 
Norcross, GA 30093 (913) 492-3121 (313) 525-5850 
(404) 923-5750 

Milgray Electronics Reptron Electronics 
Milgray Electronics 6901 W. 63rd Street 34403 Glendale 
3000 Northwoods Parkway Overland Park, KS 66202 Livonia, MI48150 
Suite 270 (913) 236-8800 (313) 525-2700 
Norcross, GA 30071 
(404) 446-9777 Maryland Minnesota 

Marshall Industries Marshall Industries 
Reptron Electronics 2221 Broadbirch 3955 Annapolis Lane 
3040 H Business Park Drive Suite G Piymouth, MN 55447 
Norcross, GA 30071 Silver Springs, MD 20910 (612) 559-2211 
(404) 446-1300 (301) 622-1118 

Reptron Electronics 
Illinois Milgray Electronics 5929 Baker Road 
Classic Components 9801 Broken Land Parkway Minnetonka, MN 55345 
3336 Commercial Ave. Columbia, MD 21045 (612) 938-0000 
Northbrook, IL 60062 (301) 995-6169 
(312) 272-9650 Missouri 

Vantage Electronics Marshall Industries 
Marshall Industries 6925 R. Oakland Mills Road 3377 Hollenberg Drive 
50 E. Commerce Dr. Columbia, MD 21045 Bridgeton, MO 63044 
Suite I (301) 720-5100 (314) 291-4650 
Schaumburg, IL 60173 

Massachusetts New Jersey (312) 490-0155 
Interface Electronics Marshall Industries 

Milgray Electronics 228 South Street 101 Fairfield Road 
3223 N. Wilkey Road Hopkinton, MA 01748 Fairfield, NJ 07006 
Arlington Heights, IL 60004 (508) 435-6858 (201) 882-0320 
(312) 253-1573 

Marshall Industries Marshall Industries 
Reptron Electronics 33 Upton Drive 1 58 Gaither Drive 
1 000 E. State Hwy Wilmington, MA 01887 Mt. Laurel, NJ 08054 
Suite K (508) 658-081 0 (609) 234-9100 
Schaumburg, IL 60173 

Milgray Electronics Milgray Electronics (312) 882-1700 
187 Ballardvale Street 3002 Greentree Exec. Campus 

Indiana Wilmington, MA 01887 Suite B 
Marshall Industries (508) 657-5900 Marlton, NJ 08053 
6990 Corporate Drive 

Western Microtechnology 
(609) 983-5010 

Indianapolis, IN 46278 
(317) 297-0483 20 Blanchard Road 9 Corp. PI Vantage Electronics 

Burlington, MA 01803 23 Sebago Street 
(617) 273-2800 P.O. Box 2939 

Clifton, NJ 07015 
(201) 777-4105 
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• Distributors - USA (Continued) 

New York Ohio Texas 
Marshall Industries Marshall Industries Insight Electronics 
275 Oser Avenue 3520 Park Center Drive 1778 N. Plano Road 
Hauppauge, NY 11788 Dayton, OH 45414 Suite 320 
(516) 273-2424 (513) 898-4480 Richardson, TX 75081 

Marshall Industries Marshall Industries 
(214) 783-0800 

129 Brown Street 30700 Baln Bridge Road Marshall Industries 
Johnson City, NY 13790 Unit A 8504 Cross Park Drive 
(607) 798-1611 Solon, OH 44139 Austin, TX 78754 

Marshall Industries 
(216) 248-1788 (512) 837-1991 

1280 Scottsville Road Mllgray Electronics Marshall Industries 
Rochester, NY 14624 6155 Rockslde Road 2045 Chenault 
(716) 235-7620 Cleveland. OH 44131 Carrollton. TX 75006 

Mast Distributors 
(216) 447-1520 (214) 233-5200 

95 Oser Avenue Reptron Electronics Marshall Industries 
P.O. Box 12248 404 E. Wilson Bridge Road 7250 Langtry 
Hauppauge, NY 11788 Suite A Houston, TX 77040 
(516) 273-4422 Worthington, OH 43085 (713) 895-9200 

Micro Genesis 
(614) 436-6675 

Mllgray Electronics 
90-10 Colin Drive Oklahoma 17060 Dallas Parkway 
Holbrook, NY 11741 Radio Inc. Suite 105 
(516) 472-6000 1000 South Main Dallas, TX 75248 

Mllgray Electronics 
Tulsa, OK 74119 (214) 248-1603 

77 Schmitt Blvd. 
(918) 587-9123 

Utah 
Farmingdale, NY 11735 Oregon Marshall Industries 
(516) 420-9600 Marshall Industries 466 Lawndale Drive 

9705 S.W. Gemln Drive Suite C 
Mllgray Electronics Beaverton, OR 97005 Salt Lake City, UT 84115 
1200 A Scottsville Rd. (503) 644-5050 (801) 485-1551 
Rochester, NY 14624 
(716) 235-0830 Western Mlcrotechnology Mllgray Electronics 

1800 N.W. 169th Place 4190 S. Highland Drive 
Vantage Electronics Suite B300 Suite 102 
1041 G West Jericho Turnpike Beaverton, OR 97006 Salt Lake City, UT 84124 
Smithtown, NY 11787 (503) 629-2082 (801) 272-4999 
(516) 543-2000 

North Carolina 
Pennsylvania 
Marshall Industries 

Marshall Industries 701 Alpha Drive, #240 
5224 Greens Dairy Road Pittsburgh, PA 15238 
Raleigh, NC 27604 (412) 963-0441 
(919) 878-9882 
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Washington 
Marshall Industries 
11715 N. Creek Parkway 
Suite 112 
Bothell, WA 98011 
(206) 486-5747 

Western Microtechnology 
14636 N. E. 95th Street 
Redmond, WA 98052 
(206) 881-6737 

Wisconsin 
Classic Components 
2925 S. 160th Street 
New Berlin, WI 53151 
(414) 786-5300 

Marsh Electronics 
1563 S. 101 st Street 
Milwaukee, WI 53214 
(414) 475-6000 

Marshall Industries 
20900 Swenson Drive 
Suite 150 
Waukesha, WI 53186 
(414) 797-8400 

fI 
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• Distributors 
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British Columbia 
ITT Industries 
3455 Gardner Court 
Burnaby. B.C. V5G 4J7 
(604) 291-1227 

Space Electronics 
1695 Boundry Road 
Vancouver. B.C. V5K 4X7 
(604) 294-1166 

Ontario 
ITT Industries 
300 North Rlvermede Road 
Concord. ON L4K 2Z4 
(416) 736-1114 

Canada 

Marshall Industries 
4 Paget Road 
Unit 10 & 11 
Framton. ON L6T 5G3 
(416) 458-8046 

Mllgray Electronics 
150 Consumers Road 
Suite 502 
Willowdale. ON M2J 4R4 
(416) 756-4481 

Quebec 
Marshall Industries 
3869 Sources Blvd. 
Suite 207 
0.0.0 .• QUE H9B 2A2 
(514) 683-9440 

Space Electronics 
5651 Rue Ferrier Street 
Montreal. QUE H4P 2K5 
(514) 697-8676 



• Sales Office Locations - Europe 

France 
Fujitsu 
Immeuble Ie Trident 
3-5, Voie Felix Eboue 
F-94024 Cretell Cedex 
Tel: (1) 42078200 
Telex: 262861 
FAX: (1 )42077933 

North Germany 
Fujitsu Mikroelektronik GmbH 
Lyoner Strasse 44-48 
Arabella Center 9. OG 
0-6000 Frankfurt 71 
Tel: (069)66320 
Telex: 411963 
FAX: (069)6632122 

South Germany 
Fujitsu Mikroelektronik GmbH 
Arbeostrasse 5 
0-8057 Eching 
Tel: (089)319090 
Telex: 5213905 
FAX: (089)31909922 

Fujitsu Mikroelektronik GmbH 
Am Joachimsberg 10-12 
0-7033 Herrenberg 
Tel: (07032) 4085 
FAX: (07032) 4088 

Italy 
Fujitsu Microelectronics 
Italla S.R.L. 
Centro Oirezionale Milanofiori 
Strada 4 - Palazzo A/2 
1-20094 Milano 
Tel: (2)8246170/176 
Telex: 318546 
FAX: (2)8246189 

Netherlands 
Fujitsu Benelux 
Europalaan 6/B 
5623 LJ Eindhoven 
Tel: (040)447440 
Telex: 59265 
FAX: (040)444158 

Scandinavia 
Fujitsu Microelectronics Ltd. 
Torggatan 8 
17154 Solna 
Tel: (8)7646365 
Telex: 13411 
FAX: (8)280345 

United Kingdom 
Fujitsu Microelectronics Ltd. 
Hargrave House 
Belmont Road 
Maidenhead 
Berkshire SL6 6NE 
Tel: (0628)76100 
Telex: 848955 
FAX: (0628)781484 

II 
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• Distributors - Europe 

Austria 
Eljapex Handelsges. MBH 
Eltnergasse 6 
1232 Wlen 
Tel: (222)861531 
Telex: 112344 
FAX: (222)863211200 

MHV IEBV Elektronik 
Dlefenbachgasse 35/6 
1150 Wien 
Tel: (222) 838519 
Telex: 134946 
FAX: (222) 838530 

Belgium 
Erlat SA 
83, Rue des Fralslers 
4410 Herstal Vottem 
Tel: (41)271993 
Telex: 41782 
FAX: (41)278085 

MHV IEBV Elektronik 
Excelslorlaan 35 
Avenue Excelslon 35 
1930 Zaventem 
Tel: (2)7209936 
Telex: 62590 
FAX: (2)7208152 

Denmark 
Nordlsk Elektronlk AS 
Transformervej 17 
2730 Herlev 
Tel: (2)842000 
Telex: 35200 
FAX: (2)921552 

Finland 
Gadellus OY 
Kaupintie 18 
00440 Helsinki 
Tel: (90)5626644 
Telex: 121274 
FAX: (90) 5626196 

Aspecs OY 
Myyrmaentie 2 A 
01600 Vantaa 
Helsinki 
Tel: (90)5668686 

France 
DPA 
12, Avenue des Pres 
78180 Montlgny Ie Bretonneux 
Tel: (1)30575040 
Telex: 689423 
FAX: (1)30571863 

Mlcroram 
6, Rue Ie Corbusier 
Silic 424 
94583 Rungis Cedex 
Tel: (1)46868170 
Telex: 2265909 
FAX: (1 )45605549 

Germany 
Eljapex GmbH 
Felsenauerstr. 18 
7890 Waldshut-Tiengen 
Tel: (07751 )2035 
Telex: (07751 )6603 

Micro Halblelter GmbH 
Jagerweg 10 
8012 Ottobrunn 
Tel: (089) 6096068 
Telex: 5213807 
FAX: (089)6093758 

Italy 
Unldis Group Bologna 
Malpassi SRL 
Via Baravelll, 1 
40012 Calderara dl Reno 
Tel: (051 )727252 
Telex: 583118 
FAX: (051) 727515 

Unldls Group Torino 
PCM SnC 
Via Plave 54/B 
10099 Rivoli 
Tel: (011)9532256 
FAX: (011 )9534238 

Netherlands 
MHV IEBV Elektronlk 
Planetenbaan 2 
3606 AK-Maarssenbroek 
Tel: (3465)62353 
Telex: 76089 
FAX: (3465)64277 

P & T Electronics B. V . 
Esse Baan 77 
P.O. Box 329 
2908 LJ Capelle AID Ijssel 
Tel: 104501444 
Telex: 26096 
FAX: 104507092 

Norway 
Odin Electronics AS 
Postboks 72 
Edv. Grlegsvel 2 
1472 Fjellhamar 
Tel: (02)703730 
Telex: 19732 
FAX: (02)700310 

Republic of Ireland 
Allied Semiconductors International 
Ltd. 
Unit 1 
Distribution Park 
Shannon Industrial Estate 
Shannon 
Co. Clare 
Tel: (61 )61777 
Telex: 70358 
FAX: (61 )363141 

Spain 
Comelta S.A. 
Pedro IV-84, 5 PI 
08005 Barcelona 
Tel: (93)3007712 
Telex: 51934 
FAX: (93)3005156 



Comelta S. A. 
Emilio Munoz 41 
Nave 1-1-2 
28037 Madrid 
Tel: (1)7543001 
Telex: 42007 
FAX: L1 )7542151 

Sweden 
Martlnsson Elektronlk AB 
Box 9060 
Instrumentvagen 16 
12609 Hagersten 
Tel: (8)7440300 
Telex: 13077 
FAX: (8)7443403 

Switzerland 
Eljapex AG 
Hardstrasse 72 
5430 Wettingen 
Tel: (56)275777 
Telex: 826300 
FAX: (56)261486 

United Kingdom 
Hawke Components 
Amotex House 
45 Hanworth Road 
Sunbury on Thames 
Middlesex 
TW165DA 
Tel: (0197) 97799 
Telex: 923592 
FAX: (9327)87333 

Pronto Electronic Systems Ltd. 
City Gate House 
399/425 Eastern Avenue 
Gants Hills 
ilford 
Essex IG2 6LR 
Tel: (15)546222 
Telex: 8954213 
FAX: (15)183222 
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• Sales Office Locations 

Taiwan 
Fujitsu Microelectronics Pacific Asia Limited 
1906 No. 333 Keelung Road Sec. 1 
Taipei, Taiwan 10548 
Republic of China 
Tel: (02) 757-6548 
Telex: 17312 FMPTPI 
FAX: (02) 757-6571 

Pacific Asia 

Singapore 
Fujitsu Electronics PTE Ltd. 
7500A Beach Road 
05-301/2, The Plaza 
Singapore 0719 
Tel: 2961818 
Telex: RS55573 FESPL 
FAX: 2981571 

• Representatives - Pacific Asia 

Australia 
Pacific Microelectronics PTY Ltd. 
Suite 7, 1 st Floor, Westleigh Centre 
Eucalyptus Drive, Westleigh N. S. W. 2120 
Australia 
Tel: 2-481-0065 
FAX: 2-484-4460 

Korea 
KMI . Corporation 
3RD/F, Bangbae Station Bldg. 
981-15 Bangbae 3-Dong 
Shucho-gu, Seoul 
C.P.O. Box 7981 
Korea 
Tel: 2-588-2011/6 
Telex: K25981 KMLCORP 
FAX: 2-533-2986 



• Distributors - Pacific Asia 

Hong Kong 
Famlnt Ltd. 
Room 1502, No. 111 Leighton Road 
Causeway Bay, Hong Kong 
Tel: 5-760130 I 5-760146 
FAX: 5-765619 

Tektron Electronics Ltd. 
1702, Bank Centre, 636 Nathan Road 
Kowloon, Hong Kong 
Tel: 3-880629 
Telex: 38513 TEKHL 
FAX: 123-40746/3-7234029 

Singapore 
Cony Electronics PTE Ltd. 
10 Jalan Besar 03-25 
Sim Lim Tower 
Singapore 0820 
Tel: 2962111 
Telex: CONY RS34808 
FAX: 2960339 

Famint Electronics Ltd. 
7500A Beach Road, 01/302 
The Plaza 
Singapore 0719 
Tel: 2984566 
Telex: RS37295 FAMINT 
FAX: 2972597 

Taiwan 
Advance Microelectronics Co., Ltd. 
5/F., No. 52 Tien Tsln Street 
Taipei, Taiwan 
Republic of China 
Tel: (02) 5613361 
Telex: 12284 ADVMICRO 
FAX: (02) 5635958 

Fametech Inc. 
2/F, No. 298, Sec. 5 
Nanking E. Road 
Taipei, Taiwan, 
Republic of China 
Tel: (02) 7670101 
Telex: 27271 COMMOTEK 
FAX: (02) 7617743 

Famlnt Co., Ltd. 
Room 9-3, 9/F. No. 106 Sec. 2 
Chang An East Road 
Taipei, Taiwan 
Republic of China 
Tel: (02) 5051963 
FAX: (02) 5080385 
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Alphanumeric Index: Bipolar Memory Products 
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MB7144E/H ...................... 4-231 

MB7151 E/H . . . . . . . . . . . . . . . . . . . . .. 4-247 
MB7152E/H/Y 

MB71A38-25/-35 ................. 4-263 

MB71C44-35/-45 ................. 4-277 

MB71 C46-35/-45 . . . . . . . . . . . . . . . .. 4-293 

MB7226RA/RS-20/-25/LW ......... 4-307 

MB7232RA/RS-20/-25/W .......... 4-323 

MB7238RA/RS-20/-25/W .......... 4-339 

MB7700HSe~es ................. 3-123 

MBM10A474-3 ................... , 1-87 

MBM10A484-5 ................... 1-213 

MBM10C490-15 .................... 2-3 

MBM10C494-15 .................. , 2-21 

MBM10C500-15 ................... 2-31 

MBM100A484-5 . . . . . . . . . . . . . . . . .. 1-271 

MBM100C490-15 ................. , 2-13 

MBM100C494-15 .................. 2-29 

MBM100C500-15 ................. , 2-47 

MBM100C504-15 ................. , 2-55 

MBM100422A-5/-7 ................ 1-39 

MBM100423LL-6 .................. 3-15 

MBM 1004 70A-7 ................... 1-67 

MBM100470A-10/-15 ............... 1-77 

MBM100474A-3 ................... 1-93 

MBM100474A-5/-7 ................ 1-121 

MBM100474A-10/-15 .............. 1-131 

MBM100476LL-9 ..... " ...... , ..... 3-59 

MBM100476RL-9 .................. 3-81 

MBM100476RR-9 .................. 3-71 

MBM100480-15/-25 ............... 1-173 

MBM 1 00480A-8 .................. 1-185 

MBM100480A-10 ................. 1-195 

MBM100484-15 .................. 1-241 

MBM 1 00484A-8 .................. 1-249 

MBM 1 00484A-1 0 ................. 1-259 

MBM100486LL-13 ................. 3-107 

MBM100486RL-13 ................ 3-121 

MBM100486RR-13 ................ 3-119 

MBM100490-15/-25 ............... 1-285 

MBM101C500-15 .................. 2-39 

MBM10422A-5/-7 .................. 1-31 

MBM10423LL-6 ..................... 3-3 

MBM10470A-7 .................... 1-47 

MBM1 0470A-1 0/-15/-20 ............ 1-57 

MBM10474A-5/-7 ................. 1-101 

MBM10474A-101-15 ............... 1-111 

MBM10476LL-9 .................... 3-27 

MBM10476RL-9 ................... 3-49 

MBM 104 76RR-9 ................... 3-39 

MBM10480-15/-25 ................ 1-141 

MBM 1 0480A-8 ................... 1-153 

MBM10480A-10 .................. 1-163 

MBM 10484-15 ................... 1-205 

MBM10484A-8 ................... 1-219 

MBM 1 0484A-1 0 .................. 1-229 

MBM10486LL-13 ................... 3-91 

MBM10486RL-13 ................. 3-105 

MBM 1 0486RR-13 ................. 3-103 

MBM10490-15/-25 ................ 1-277 

MBM10494-7 .................... 1-293 

MBM93419 ...................... 1-299 
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