














































































































































































































































































































































































































































MB712l1MB7122 

MB712l1MB7l22 BIT MAP 

0 o 0 0 

01 �~� 
1 1 1 0 

0 o 0 0 

02 l 
1 1 1 0 

0 o 0 0 

03 l 
1 1 1 0 

0 o 0 0 

04 l 
1 1 1 0 

1 1 
0 1 
0 ....... 1 
0 1 
0 1 
0 1 

AS A7 A6 Ag 
o 0 0 0 
o 0 o 1 
o 0 1 1 

Multiplexer 0 0 1 0 
o 1 1 0 
0 1 1 1 
0 1 0 1 
0 1 0 0 
1 o 1 0 
1 0 1 1 
1 0 0 1 
1 0 0 0 
1 1 0 0 
1 1 o 1 

Decoderl Driver 1 1 1 1 
1 1 1 0 

A5 10011001 10011001 10011001 10011001 10011001 10011001 10011001 10011001 

A2 00111100 11000011 11000011 00111100 11000011 00111100 00111100 11000011 

A4 00001111 00001111 00001111 00001111 00001111 00001111 00001111 00001111 

A1 00000000 11111111 00000000 11111111 00000000 11111111 00000000 11111111 

Ao 00000000 olloooooo 11111111 11111111 00000000 00000000 11111111 11111111 

A3 00000000 00000000 00000000 00000000 11111111 11111111 11111111 11111111 
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FUJITSU 
MICROELECTRONICS 

HIGH SPEED SCHOTTKY 
TTL 4,096-BIT PROM 

DESCRIPTION 
The Fujitsu MB7123 and MB7124 
are high speed Schottky TTL elec­
trically field programmable read 
only memories. Uncommited col· 
lector outputs and three·state out· 
puts are provided for easy memo 
ory expansion. 

The memory is fabricated with all 
logic "zeros" (positive logic). 
Logic level "ones" can be pro­
grammed by the highly reliable 
DEApTM (Diffused Eutetic Alumi­
num Process) during simple pro­
gramming procedures. 

FEATURES 
• Organization: 

512 words by 8·bits 
• TTL compatible input/output 
• Fast access times: 

MB7123E1MB7124E: 
45 ns max. 

MB7123H/MB7124H: 
35 ns max. 

• Low Power Dissipation: 
170 mA Max. 

• Open collector outputs on 
MB7123 

• Three·state outputs on MB7124 

The sophisticated passive isola­
tion termed lOP (Isolation by Ox­
ide and Polysilicon), and SVG 
(Shallow V·Groove) with thin epit­
axial layer and Schottky TTL pro­
cess enable small chip size and 
fast access time. 

The extra test cells and unique 
testing methods provide enhanc­
ed correlation between program­
med and unprogrammed circuits 
in order to perform AC, DC, and 
programming tests prior to ship­
ment. This results in extremely 
high programmability. 

• Proven high programmability 
and reliability of DEApTM 
(Diffused Eutectic Aluminum 
Process) 

• Simplified and lower power 
programming 

• Low current PNP inputs 
• One chip enable lead for easy 

memory expansion 
• Standard 20·pin DIP package 
• MB7124 is pin compatible with 

AM27S28 and N82S147 

MB7123/MB7124 BLOCK DIAGRAM 

An 

A, 

A, 

A, 

A, 

As 

A, 

A, 

As 

Cs 

ROW 
ADDRESS 
BUFFERS 

64 x 64 
MEMORY CELL 

ARRAY 
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MB7123E/H 
MB7124E/H 

CERDIP PACKAGE 
Dlp·20C·C01 

PIN ASSIGNMENT 

AO Vcc(PVcc) 

A1 As 

A2 Ar 

A3 A6 

A4 As 

01 CS 

°2 Os 

03 Or 

04 06 

GND Os 

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 applications of any voltage 
higher than maximum rated voltages to 
this high impedance circuit. 



MB7123/MB7124 

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 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 mA 
Input Current (during programming) IIPRG +270 mA 
Output Current lOUT +100 mA 
Output Current (during programming) 10PRG +150 mA 
Storage Temperature Tsta -65 to +150 'C 
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. 

RECOMMENDED OPERATING CONDmONS 
Parameter Symbol Min Typ Max Unit 

Supply Voltage Vee 4.75 5.0 5.25 V 
Input Low Voltage VIL 0.0 - 0.8 V 
Input High Voltage VIH 2.0 - Vce V 
Ambient Temperature TA 0 - 75 °C 

DC CHARACTERISTICS 
Full guaranteed operating ranges unless otherwise noted. 

Parameter Symbol Min Typ Max Unit 

Input Leakage Current (VIH = 4.5V) IR1 - - 40 pA 

Input Leakage Current (VIH = 5.5V) IR2 - - 1.0 mA 

Input Load Current (Vil = 0.45V) IF - - -250 pA 

Output Low Voltage (IOl = 16mA) VOL - - 0.50 V 

Output Leakage Current (Vo = 2.4V, chip MB7124 10lH - - 40 /LA disabled from a low) 

Output Leakage Current (Vo = 0.45V, chip 
MB7124 lOll - - -40 pA 

disabled from a high) 

Output Leakage Current (VO = 2.4V, chip 
MB7123 10lK - - 40 pA 

disabled) (Open Collector) 

Input Clamp Voltage (lIN = -18mA) VIC - - -1.2 V 

Power Supply Current (VIN = OPEN or GND) Icc - 120 170 mA 

Output High Voltage (10 = -2.4mA) MB7124 Vow 2.4 - - V 

Output Short Circuit Current (Vo = GND) MB7124 los' -15 - -60 mA 

• Note: Denotes guaranteed characteristics of the output high·level (ON) state when the chip is enabled (Vi5E = 0.4V) and the programmed 
bit is addressed. These characteristics cannot be tested prior to programming, but are guaranteed by factory testing. 

AC CHARACTERISTICS 
Full guaranteed operating ranges unless othewise noted. 

MB7123E1MB7124E MB7123H/MB7124H 

Parameter Symbol Typ Max Typ Max Unit 

Address Access Time tAA 25 45 25 35 ns 

Output Disable Time tDIS 15 30 15 30 ns 

Output Enable Time tEN 15 30 15 30 ns 
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ADDRESS INPUT 

CHIP ENABLE INPUT 

OUTPUT 

lV1B7123 1lV1B7124 

AC TEST CONDmONS 

INPUT CONDITIONS MB71231MB7124 
Amplitude OV to 3V 
Rlae and Fall Time 5 ns from 1V to 2V 
Frequency 1 MHz 3000 I 6000 I 

OPERATION TIMING DIAGRAM 

\/ 
!\.5V 

r----------v�H 

1.5V 
_____ --J '-----------V,L 

I 
'----r-------~~---------V,L 

- \17..:.A~ __ .::!,.Ir-tA-A----VOH 

,~.5V ~:5V 
__________ J ~---------~L 

30pF 

CHIP ENABLE INPUT _______ 1''' ~ ..... 5-V---------~I,~ 
OUTPUT 1.5V 

tDls~d· tEN 
________ ~ Vo L+O.5V --------VOL 

Noter. Output disable time is the time taken for the output to reach a high impedance state when either chip enable Is 
taken high. Output enable time is the time taken for the output to become active when both chip enables are 
taken low. The high impedance state is defined as a point on the output waveform equal to a ;i V of 0.5V from 
the active output level. 

CAPACITANCE 
(f = 1MHz, Vee = +5V, VIN = +2V) 

Parameter Symbol Min Typ Max Unit 
Input Capacitance 10 pF 
Output Capacitance Co 12 pF 
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FUJITSU 
MICROELECTRONICS 

HIGH SPEED SCHOTTKY 
TrL 8192·BIT PROM 

DESCRIPTION 

The Fujitsu MB7127/MB7128 are 
high speed Schottky TTL elec­
trically field programmable read 
only memories. With open collec­
tor outputs on the MB7127 and 
three-state outputs on the 
MB7128, memory expansion is 
simple. 

The memory is fabricated with all 
logic "zeros" (positive logic). 
Logic level "ones" can be pro-

FEATURES 
• Organization: 

2048 words by 4-bits 
• TTL compatible input/output 
• Fast access time: 

M B7127E1M B7128E: 
55 ns Max. 
30 ns Typ. 
MB7127H/MB7128H: 
45 ns Max. 
30 ns Max. 

• Low Power Dissipation: 
155 mA Max. 

• Single +5V supply voltage 
• Proven high programmability 

and reliability of DEApTM 
(Diffused Eutectic Aluminum 
Process) 

grammed by the highly reliable 
DEApTM (Diffused Eutetic Alumi­
num Process) during a simple pro­
gramming procedure. 

The sophisticated Schottky TTL 
process enables small chip size 
and fast access time. 

The extra test cells and unique 
testing methods provide extreme­
ly high programmability. 

• Simplified and lower power 
programming 

• Low current PNP inputs 
• MB7127: Open collector 

outputs 
• MB7128: Three-state outputs 
• Chip select leads for easy 

memory expansion 
• Standard 18-pin DIP package 
• MB7128 pin is compatible with 

industry standard products: 
82S185, HM7685, 63S841, 
27S185 

• MB7127 pin compatible with 
82S184, HM7684, 63S840, 
27S184 

MB7127/MB7128 BLOCK DIAGRAM 

cs 

04 

8192 (128 , 64) BIT 
MEMORY CELLS 

03 02 0, 
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MB7127E/H 
MB7128E/H 

CERDIP PACKAGE 
Dlp·18C·C01 

PIN ASSIGNMENT 

AS vcc 

As A7 

A4 As 

A3 Ag 

Ao 0, 

A, 02 

A2 03 

A,o 04 

GND CS(PVce) 

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 applications of any voltage 
higher than maximum rated voltages to 
this high impedance circuit. 



MB7127/MB7128 

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 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 mA 
Input Current (during programming) IIPRG +270 mA 
Output Current lOUT +100 mA 
Output Current (during programming) 10PRG +150 mA 
Storage Temperature Tsta -65 to +150 ·C 
Output Voltage VOUT -0.5 to +Vee V 

Nole: 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. 

RECOMMENDED OPERATING CONDmONS 

Parameter Symbol Min Typ Max Unit 
Supply Voltage Vcc 4.75 5.0 5.25 V 
Input Low Voltage VIL 0.0 - 0.8 V 
Input High Voltage VIH 2.0 - Vee V 
Ambient Temperature TA 0 - 75 °C 

DC CHARACTERISTICS 
Full guaranteed operating ranges unless otherwise noted. 

Parameter Symbol Min Typ Max Unit 

Input Leakage Current (VIH = 4.5V) IA1 - - 40 p.A 

Input Leakage Current (VIH = 5.5V) IA2 - - 1.0 mA 

Input Load Current (VIL = 0.45V) IF - - -250 p.A 

Output Low Voltage (lOL = 16 mAl VOL - - 0.50 V 

Output Leakage Current (VOL = 2.4V, chip 

disabled from a low) 10lH - - 40 p.A 

Output Leakage Current (VO = 0.45V, chip 

disabled from a high) lOlL - - -40 p.A 

Input Clamp Voltage (lIN - -18mA) VIC - - -1.2 V 

Power Supply Current 
Icc - 110 155 mA 

(VIN = OPEN or GNO) 

Output High Voltage (10 = -2.4mA) VOH" 2.4 - - V 

Output Short Circuit Current (Va = GNO) los" -1.5 - -150 mA 

"Note: Denotes guaranteed characteristics of the output high·level (ON) state when the chip enabled (VC"E = 0.4V) and the 
programmed bit is addressed. These characteristics cannot be tested prior to programming, but are guar\lnteed by factory 
testing. 

AC CHARACTERISTICS 
Full guaranteed operating ranges unless otherwise noted. 

MB7127E1MB7128E MB7127H/MB7128H 
Parameter Symbol 

Typ Max Typ Max Unit 

Address Access Time tAA 30 55 30 45 ns 
Output Disable Time tDIS - 40 - 30 ns 
Output Enable Time tEN - 40 - 30 ns 
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MB7l27/MB7128 

ADDRESS INPUT 

CS 

CHIP SELECT INPUT 
CS 

OUTPUT 

CS 

CHIP SELECT INPUT 

CS 

OUTPUT 

AC TEST CONDmONS 

INPUT CONDITIONS 
Amplitude OV to 3V MB7127/MB7128 
Rise and Fall Time 5 ns from 1V to 2V 
Frequency 1 MHz 

3000 I 6000 I 30pF 

O~TIONT.mfiNGDU~ 

,--------- V1H 

\(lSV \j(l.SV 
____ --Jj !\."--. ___ ...I 1,\ 

V1L 

,_--+-------1---------- V1H 

'---+-------1---------- V1L - \ 1;-_ ~A! __ .::-:""\\\ Ii .-,.........;.IA;;.;A ______ VOH 

.*. 1.SV ".l.SV 
___________ J '------------- VOL 

\V 
J~ 1.SV _____ -J 

,--------- V1H 

) (l.SV 

101S- - - -lEN 

I ~\ 1.SV 
________ ,~K+o.sV 1\ ..... ______ _ 
-:- - VOL 

Notes: Output disable time is the time taken for the output to reach a high impedance state when either chip enable is 
taken to the inactive state. Output enable time is the time taken for the output to become active when both chip 
enables are taken to the active state. The high impedance state is defined as a point on the output waveform 
equal to a tN of 0.5V from the active output level. 

CAPACITANCE (f = 1MHz, Vee = +5V, VIN = +2V, TA = 25°C) 

Parameter Symbol Min Typ Max Unit 
Input Capacitance 10 pF 
Output Capacilance Co 15 pF 
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MB7127 IMB7l28 

TYPICAL CHARACTERISTICS CURVES 

o 

-30 

liN INPUT CURRENT 
vs VIN INPUT VOLTAGE 

TA=2SOC 

~ ~ 
~ R K L--' 

~ ~ Vcc=4.SV 

vcc=s.ov t---
l"-vcc=s.SV 

MB17127(MB 71128 

-1.0 o 1.0 2.0 

~ 70 

t 60 
z 
~ SO 
0: 
:::l 
u 40 
s: 
o 
..J 30 
f-
:::l 
1= 20 
:::l 
o 

..J 10 

.2 

VIN. INPUT VOLTAGE (V) 

IOL OUTPUT LOW CURRENT 
vs VOL OUTPUT LOW VOLTAGE 

T~=2S0b 
I-VCC=S.OV II 

J 
v 

1/ 
/ 

o 
o 200 

.~ MIB7T 

400 600 

VOL' OUTPUT LOW VOLTAGE (mV) 

tAA ACCESS TIME 
vs AMBIENT TEMPERATURE 

70 

60 

.5 
w S 
::; 

0 

Or--.-f= 4 

~ 
01--. tJ 3 

u 
..: 

<i 2 
!-

0 

0 

0 
-so 

lL 

/~ccJ4.SV 
V/ 

Vcc=S.OV 

Vcc:~ ~ / 

MIB71r 
o so 100 

T A. AMBIENT TEMPERATURE (OC) 
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IOH OUTPUT HIGH CURRENT 
vs VOH OUTPUT HIGH VOLTAGE 

~ 
.5 
f­
Z 

o 
w 
0: -10 
0: 
:::l 
u 
J: 

-20 

S2 
J: -30 
f-
:::l 
0-
f­
:::l 
o 
I 

-40 

-so 

TA=2S0C 

~ V V 
./ ~ f'5.< K 

y V ~ "'" VCC=4.SV-
VCC=S.OV_ 

,/ 'VCC=S.SV 
I 

.2 -60 
o 

MI87128 

2 3 4 S 6 

~ 70 

t 60 
z 
~ so 
0: 

a 40 
s: 
o 
..J 30 
f-
:::l 
1= 20 
:::l 
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..J 10 
.2 

VOH.OUTPUT HIGH VOLTAGE (V) 

IOL OUTPUT LOW CURRENT 
vs VOL OUTPUT LOW VOLTAGE 
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L 
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MB7127/MB7128 

TYPICAL CHARACTERISTICS CURVES (Continued) 

..s 
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tD.S DISABLE TIME 
vs AMBIENT TEMPERATURE 
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INPUT I OUTPUT 
CIRctJIT INFORMATION 

INPUT 
In the input circuit, Shottky TIL circuit technol­
ogy is used to achieve high-speed operation. A 
PNP transistor in the first stage of input circuit 
improves input high/low current characteris­
tics. Also, the input circuit includes a protec­
tion diode for reliable operation. 

OPEN· COLLECTOR OUTPUT 
The open-collector output is often utilized in 
high speed applications where power dissipa­
tion must be minimized. When the device is 
switched, there is no current sourced from the 
supply rail. Consequently, the current spike 
normally associated with TIL-totem pole out­
puts is eliminated. In high frequency applica­
tions, this minimizes noise problems (false trig­
gering) 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 element which 
has three distinct output states of LOW, HIGH, 
and OFF (wherein OFF represents a high im­
pedance condition which can neither sink nor 
source current at a defineable logic level). Ef­
fectively, then, the device has all the desirable 
features of a totem-pole TIL output (e.g., 
greater noise immunity, good rise time, line 
drive 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 
simultaneously; 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 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 oper­
ation. Also, a PNP transistor is provided in the 
output circuit to decrease load on the Chip 
Enable circuit. 
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MB7l27 IMB7128 

MB7127/MB7128 INPUT CIRctJIT 

---<I>----~----<lr_- Vee 

INPUT u--...... --t---K r----j 

MB7127 OUTPUT CIRCUIT 

OUTPUT 

MB7128 OUTPUT CIRCUIT 

--_--..-- Vee 

OUTPUT 



MB7127/MB7128 

MB7127/MB7128 BIT MAP 

0 o 0 0 

01 I 
1 1 1 0 
0 o 0 0 

02 I 
1 1 1 0 
0 o 0 0 

03 I 
1 1 1 0 
o 0 0 0 

04 1 
1 1 1 0 AS Ag A2 A10 

0 0 o 0 0 0 

0 0 0 0 0 1 
0 1 0 0 1 1 
1 - 0 
0 1 0 0 1 0 

0 1 
0 1 

Multiplexer 0 1 1 0 

0 1 1 1 

0 1 0 1 

0 1 0·0 

1 0 1 0 

1 0 1 1 

1 0 0 1 

1 0 0 0 

1 1 0 0 

1 1 0 1 

1 1 1 1 

Decoderl Driver 1 1 1 0 

A7 01100110 01100110 01100110 01100110 01100110 01100110 01100110 01100110 

As 00111100 11000011 11000011 00111100 11000011 00111100 00111100 11000011 

A5 00001111 00001111 00001111 00001111 00001111 00001111 00001111 00001111 

A4 1 11 11 1 1 1 00000000 1 1111 1 11 00000000 11111111 00000000 11111111 00000000 

A1 00000000 00000000 1 1111 1 1 1 1 1 1 1 11 11 00000000 00000000 1 111 1 1 11 1111 t111 

Ao 00000000 00000000 00000000 00000000 11 1 11 1 1 1 1 1 1 111 1 1 1 111 1 1 1 1 1 1 111 111 

A3 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 

A7 01100110 01100110 01100110 01100110 01100110 01100110 01100110 01100110 

As 11000011 00111100 00111100 11000011 00111100 11000011 11000011 00111100 

As 00001111 00001111 00001111 00001111 00001111 00001111 00001111 00001111 

A4 1 1 111 11 1 00000000 11111111 00000000 11111111 00000000 11111111 00000000 

A1 00000000 00000000 1 11 1 1 1 1 1 11 1 1 1 1 1 1 00000000 00000000 1 11 1 1 1 11 111 1 1 111 

Ao 00000000 00000000 00000000 00000000 11 1111 1 1 1 1 1 111 1 1 111 1 1 1 11 1 1111 111 

A3 11111111 11111111 1 11 1 1 111 1 1 1 1 1 1 11 11 1 1 1 1 11 1 1 11 1 11 1 11111111 11111111 
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FUJITSU 
MICROELECTRONICS 

HIGH SPES.) SCHOTTKY 
TTL 8192·BIT PROM 

DESCRIPTION 
The Fujitsu MB7130 is a high 
speed Schottky TIL electrically 
field programmable read only 
memory organized as 1024 words 
by 8-bits. With three-state outputs 
on the MB7130, memory expan­
sion is simple. 

The memory is fabricated with all 
logic "zeros" (positive logic). 
Logic level "ones" can be pro­
grammed by the highly reliable 
DEApTM (Diffused Eutectic Alumi­
num Process) according to simple 
programming procedures. 

FEATURES 

• Organization: 1024 words by 
8-bits, fully decoded 

• TIL compatible inputs/output 

• Fast Access Time: 
MB713OE: 55 ns Max_ 

30 ns Typ_ 
MB7130H: 45 ns Max_ 

30 ns Typ_ 
• Proven high programmability 

and rellabilty of DEAPTM 
(Diffused Eutectic Aluminum 
Process) 

The sophisticated passive isola­
tion termed lOP (Isolation by Ox­
ide and Polysilicon), with thin 
epitaxial layer and Schottky TIL 
process permits minimal chip 
size and fast access time. 

The extra test cells and unique 
testing provide enhanced correla­
tion between programmed and 
unprogrammed circuits in order 
to perform AC, DC and program­
ming tests prior to shipment. This 
results in extremely high pro­
grammability. 

• Single +5V supply voltage 
• Low current PNP inputs 
• AC characteristics 

guaranteed over full 
operating voltage and 
temperature range via unique 
testing techniques 

• Simplified and lower power 
programming 

• Three-state outputs 
• Two chip enable leads for 

simplified memory expansion 
• Standard 22-pin DIP package 

MB7130 BLOCK DIAGRAM 
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MB7130E 
MB7130H 

CERAMIC PACKAGE 
Dlp·22C·F01 

PIN ASSIGNMENT 

AO VcclPVccl 

A1 As 

A2 A7 

A3 A6 

A4 As 

01 Ag 

02 Os 

03 07 

04 06 

CS2 Os 

GND CS1 (pvcEl 

This device contains circuitry to protect the 
inputs against damage due to high static 
voltages or electric fields. However, it is ad­
vised that normal precautions be taken to 
avoid application of any voltage higher than 
maximum rated voltages to this high im­
pedance circuit. 



MB7130E/MB7130H 

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 VIN -1.5 to +Vee 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) 10PRG +150 rnA 
Storage Temperature Tsta -65 to +150 °C 
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. 

RECOMMENDED OPERATING CONDmONS 

Parameter Symbol Min Typ Max Unit 
Supply Voltage Vee 4.75 5.0 5.25 V 
Input Low Voltage V,L 0.0 - 0.8 V 
Input High Voltage V,H 2.0 - Vee V 
Ambient Temperature TA 0 - 75 °C 

DC CHARACTERISTICS 
Full guaranteed operating ranges unless otherwise noted. 

Parameter Symbol Min Typ Max Unit 

Input Leakage Current IVIH = 4.5V) IRl - - 40 iJ. A 

Input Leakage Current IVIH = 5.5V) IR2 - - 1.0 mA 

Input Load Current IVIL = 0.45V) IF - -250 iJ. A 

Output Low Voltage IIOL = 16 mAl VOL - - 0.50 V 

Output Leakage Current IVOL = 2.4V, chip 

disabled from a low) 10lH - .- 40 iJ. A 

Output Leakage Current (VO = 0.45V, chip 

disabled from a high) lOlL - - -40 iJ. A 

Input Clamp Voltage IItN - -18mA) VIC - - -1.2 V 

Power Supply Current 
Icc - 125 175 mA 

IVIN = OPEN or GND) 

Output High Voltage (10 = -2.4mA) VOH' 2.4 - - V 

Output Short Circuit Current IVa = GND) los' 15 - -60 mA 

'Note: Denotes guaranteed characteristics of the output high·level (ON) state when the chip enabled (VEE = OAV) and the 
programmed bit is addressed. These characteristics cannot be tested prior to programming, but are guaranteed by factory 
testing. 

AC CHARACTERISTICS 
Full guaranteed operating ranges unless otherwise noted. 

MB7130E MB7130H 
Parameter Symbol 

Typ Max Typ Max Unit 

Address Access Time tAA 30 55 30 45 ns 
Output Disable Time tDIS - 40 - 30 ns 
Output Enable Time tEN - 40 - 30 ns 
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ADDRESS INPUT 

CHIP SELECT INPUT 

OUTPUT 

CHIP SELECT INPUT 

OUTPUT 

MB'1l3tOE I MB7130H 

AC TEST CONDmONS 

INPUT CONDITIONS 
Amplitude OV to 3V MB7130 
Rise and Fall Time 5 n5 from 1V to 2V 
Frequency 1 MHz 300n I 600n I 30pF 

O~TION~GD~~ 

\/. !\.5V 
,.---------v�H 

\1,.5V 
_____ --J 

/\'----------V1L 
V 1H cs---"'\. 

'---~------~----------VIL 

- \ r,:~~ --= ""'.\ r;: _tA_A _____ VOH 

~BV ~BV 
__________ J ~---------~L 

I J 1.5V 
CS-------' 

\ r\.5V 
'----------V1L 

r--- -r.:EN I ~ 1.5V 
__________ ...... K.+O.5V "-_______ _ 

- VOL 

Notes: Output disable time is the time taken for the output to reach a high impedance state when either chip enable is 
taken to the inactive state. Output enable time is the time taken for the output to become active when both chip 
enables are taken to the active state. The high impedance state is defined as a point on the output waveform 
equal to a AV of O.5V from the active output level. 

CAPACITANCE (f = 1MHz. VCC = +5V. VIN = +2V. TA = 25°C) 

Parameter Symbol Min Typ Max Unit 
Input Capacitance CI - 10 pF 
Output Capacitance Co - 15 pF 
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MB7130EI MB7130H 

TYPICAL CHARACTERISTICS CURVES 
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INPUT I OUTPUT 
CIRCUIT INFORMATION 

INPUT 
In the input circuit, Schottky TIL cir­
cuit technology is used to achieve 
high-speed operation. A PNP tran· 
sistor in the first stage of input circuit 
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 ele· 
ment which has three distinct output 
states of LOW, HIGH 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 ex· 
ists 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 condi· 
tions is unlikely, system noise pro· 
blems could result. Therefore, the 
system designer should consider 
these factors to ensure that this con· 
dition does not exist. 

Also in the output circuit, Schottky 
TIL circuit technology is used to 
achieve high-speed operation. Also, a 
PNP transistor is provided in the out· 
put circuit to decrease the load on the 
Chip Enable circuit. 

MB7130E I MB7130H 

Ma7l30 INPUT CIRCUlT 

INPUT o----.--F---K 1-----1 

Ma7l30 OUTPUT CIRCUIT 

--_--...... -vcc 

OUTPUT 
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FUJITSU 
MICROELECTRONICS 

IUGH SPERl) SCHOTrKY 
TTL 8192·BIT PROMS 

DESCRIPTION 
The Fujitsu MB7131 and MB7132 
are high speed Schottky TTL elec­
trically field programmable read 
only memories. With open collec­
tor outputs on the MB7131 and 
three-state outputs on the 
MB7132, memory expansion is 
simple. 

The memory is fabricated with all 
logic "zeros" (positive logic). 
Logic level "ones" can be pro-

FEATURES 
• Organization: 1024 words 

by 8-blts 
• TTL compatible input/output 
• Fast access time: 

MB7131E1MB7132E: 
55 ns Max_ 
30 ns Typ_ 

MB7131H/MB7132H: 
45 ns Max. 
30 ns Max_ 

• Low Power Dissipation: 
175 mA Max_ 

• Single +5V supply voltage 
• Proven high programmability 

and reliability of DEApTM 
(Diffused Eutectic Aluminum 
Process) 

grammed by the highly reliable 
DEApTM (Diffused Eutetic Alumi­
num Process) during simple pro­
gramming procedure. 

The sophisticated Schottky TTL 
process enables small chip size 
and fast access time. 

The extra test cells and unique 
testing methods provide extreme­
ly high programmability. 

• Simplified and lower power 
programming 

• Low current PNP inputs 
• MB7131: Open collector outputs 
• MB7132: Three-state outputs 
• Chip select leads for easy 

memory expansion 
• Standard Upln DIP package 
• MB7131 pin compatible with 

82S180,6380, HM7680, 93450, 
3808,27S180 

• MB7132 pin Is compatible with 
Industry standard products: 
82S181, HM7681, 6381-1, 
28888,93451,3628 

MB713l1MB7132 BLOCK DIAGRAM 

A, 

A2 

A, 

A. 

A, 

"-
A, 

Ao 

"-
"-
OS; 
CSz 
cs, 
ClI. 

ROW 
ADDRESS 
BUFFERS 

8192 (128 x 64) BIT 
MEMORY CELLS 

8 x 8 INPUT MULTIPLEXERS 

8 x OUTPUT BUFFERS 
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!a713lE/H 
!a7132E/H 

CERAMIC pACKAGE 
Dlp·24C·A01 

PIN ASSIGNMENT 

A7 Vee 
As As 
As As 
~ CS4 

A3 es,(PVcEl 
A2 CSa 
A, CS2 

Ao 08 
0, ~ 
02 06 
03 Os 

GND 04 

This device contains circuitry to protect the 
Inputs against damage due to high static 
voltages or electric fields. However, It is ad· 
vised that normal precautions be taken to 
avoid application of any voltage higher than 
maximum rated voltages to this high Im­
pedance circuit. 



MB7131/MB7132 

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 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 mA 
Input Current (during programming) IIPRG +270 mA 
Output Current lOUT +100 mA 
Output Current (during programming) 10PRG +150 mA 
Storage Temperature Ts!g -65 to +150 ·C 

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. 

RECOMMENDED OPERATING CONDmONS 

Parameter Symbol Min Typ Max Unit 
Supply Voltage Vee 4.75 5.0 5.25 V 

Input Low Voltage VIL 0.0 - 0.8 V 

Input High Voltage VIH 2.0 - Vee V 

Ambient Temperature TA 0 - 75 ·C 

DC CHARACTERISTICS 
Full guaranteed operating ranges unless otherwise noted. 

Parameter Symbol Min Typ Max Unit 

Input Leakage Current (VIH = 4.5V) IR1 - - 40 p.A 

Input Leakage Current (VIH = 5.5V) IR2 - - 1.0 p.A 

Input Load Current (VIL = 0.45V) IF - - -250 p.A 

Output Low Voltage (IOL = 16mA) VOL - - 0.50 V 

Output Leakage Current (Vo = 2.4V, chip MB7131 10LK - - 40 p.A 

disabled from a low) MB7132 10lH - - 40 p.A 

Output Leakage Current (Vo = 0.5V, chip 
MB7132 lOlL -40 p.A 

disabled from a low - -

Input Clamp Voltage (liN = -18mA) Vie - - -1.2 V 

Power Supply Current (VIN - OPEN or GND) lee - 125 175 mA 

Output High Voltage(lo = -2.4mA MB7132 Vow 2.4 - - V 

Output Short Circuit Current (Vo = GND) MB7132 los· -15 - -60 mA 

• Note: Denotes guaranteed characteristics of output high-level (ON) state when the chip enabled and the programmed bit is address-
ed. These characteristics cannot be tested prior to programming, but are guaranteed by factory testing. 

AC CHARACTERISTICS 
Full guaranteed operating ranges unless otherwise noted. 

MB7131 ElMB7132E MB7131H/MB7132H 
Parameter Symbol Unit 

Typ Max Typ Max 

Address Access Time tAA 30 55 30 45 ns 

Output Disable Time tDIS - 40 - 30 ns 

Output Enable Time tEN - 40 - 30 ns 
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MB71311MB7132 

ADDRESS INPUT 

CS 

CHIP SELECT INPUT 

CS 

OUTPUT 

AC TEST CONDmONS 

INPUT CONDITIONS 
Amplitude OV to 3V MB7131/MB7132 
Rise and Fall Time 5 ns from 1V to 2V 
Frequency 1 MHz 3000 I 6000 ~ 30pF 

OPERATION TIMING DIAGRAM 

\V 
jl\ 1.5V _____ ---J 

r--------- VIH 

~K 1.5V 
VIL 

,.----t-------t--------- VIH 

---1--------+--------- VIL 

- \I;-_~A~ __ -=-:'"'\\\ Ii -+-,..-_IA_A ______ VOH 

,~ 1.5V ft,1.5V 
___________ ...1 \------------ VOL 

CS \1/ 
CHIP SELECT INPUT )1\ 1.5V 

r--------- VIH 

~I/ 1.5V 

cs -------' 
. JI\~ _______ V

IL 

1015 - - - -lEN 

OUTPUT ~I' 1\ 1.5V 
_______ --'~ VOL + O.5V . , ________ VOL 

Notes: Output disable time is the time taken for the output to reach a high impedance state when either chip enable is 
taken to the inactive state. Output enable time is the time taken for the output to become active when both chip 
enables are taken to the active state. The high impedance state is defined as a point on the output waveform 
equal to a eN of 0.5V from the active output level. 

CAPACITANCE (f = 1MHz, Vee = +5V, VIN = +2V, TA = 25°C) 

Parameter Symbol Min Typ Max Unit 

Input Capacitance CI 10 pF 
Output Capacitance Co 15 pF 
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MB7131/MB7132 

TYPICAL CHARACTERISTICS CURVES 

IINA INPUT CURRENT 
vs V IN INPUT VOLTAGE 
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IOH OUTPUT HIGH CURRENT 
vs VOH OUTPUT HIGH VOLTAGE 
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MB7131/MB7132 

TYPICAL CHARACTERISTICS CURVES (Continued) 
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INPUT /OUTPUT CIRCUIT INFORMATION 

INPUT 
In the input circuit, Schottky TIL circuit tech­
nology is used to achieve high-speed opera­
tion. A PNP transistor in the first stage of input 
circuit improves input highllow current charac­
teristics. Also, the input circuit includes a pro­
tection diode for reliable operation. 

OPEN·COILECTOR OUTPUT 
The open-collector is often utilized in high 
speed applications where power dissipation 
must be minimized. When the device is switch­
ed, there is no current sourced from the supply 
rail. Consequently, the current spike normally 
associated with TIL 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 imped­
ance low-level is typically 30mA for the M B7132 
(3-state) compared to OmA for the MB7131 
(open collector). 

THREE-STATE OUTPUT 
A "three-state" output is a logic element which 
has three distinct output states of LOW, HIGH, 
and OFF (wherein OFF represents a high im­
pedance condition which can neither sink nor 
source current at a defineable logic level). Ef­
fectively, then, the device has all the desirable 
features of a totem-pole TIL output (e.g., 
greater noise immunity, good rise time, line 
drive 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 
simultaneously; 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 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 oper­
ation. Also, a PNP transistor is provided in the 
output circuit to decrease load on the Chip 
Select circuit. 

MB71311MB7132 

MB713l1MB7132 INPUT CIRCUIT 
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MB71311MB7132 

MB71311MB7132 BIT MAP· 

AS Ag AO 
1 1 0 

Oa l 
0 1 0 
1 1 0 

07 l 
0 1 0 
1 1 0 

06 l 
0 1 0 
1 1 0 

05 l 
0 1 0 
1 1 0 

04 l 
0 1 0 
1 1 0 

03 l 
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1 1 0 

02 l 
0 1 0 
1 1 0 

01 l 
0 1 0 

1 1 
1 1 
0 1 
1 --... 0 

Aa Ag Ao 
Multiplexer 1 1 0 

0 1 
0 1 
0 1 

1 1 
0 1 

1 0 0 
0 0 0 
0 0 
o 1 

Decoderl Driver o 1 0 

A7 10011001 10011001 10011001 10011001 10011001 10011001 10011001 10011001 

A6 11000011 00111100 00111100 11000011 00111100 11000011 11000011 00111100 

A5 00001111 00001111 00001111 00001111 00001111 00001111 00001111 00001111 

A4 11111111 00000000 11111111 00000000 11111111 00000000 11111111 00000000 
A1 00000000 00000000 11111111 11111111 00000000 00000000 11111111 11111111 

A2 00000000 00000000 00000000 00000000 11111111 11111111 11111111 11111111 

A3 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 

A7 10011001 10011001 10011001 10011001 10011001 10011001 10011001 10011001 

A6 00111100 11000011 11000011 00111100 11000011 00111100 00111100 11000011 

A5 00001111 00001111 00001111 00001111 00001111 00001111 00001111 00001111 

A4 11111111 00000000 11111111 00000000 11111111 00000000 11111111 00000000 
A1 00000000 00000000 11111111 11111111 00000000 00000000 11111111 11111111 

A2 00000000 00000000 00000000 00000000 11111111 11111111 11111111 11111111 

A3 11111111 11111111 11111111 11111111 11111111 11111111 11111111 11111111 
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FUJITSU 
MICROELECTRONICS 

HIGH SPERl] SCHOTTKY 
TTL 16,384-BIT PROM 

DESCRIPTION 
The Fujitsu MB7134 is a high 
speed Schottky TIL electrically 
field programmable read only 
memory organized as 4096 words 
by 4-bits. With three-state outputs 
on the MB7134, memory expan­
sion is simple. 
The memory is fabricated with all 
logic "zeros" (positive logic). 
Logic level "ones" can be pro­
grammed by the highly reliable 
DEAprM (Diffused Eutectic Alumi­
num Process) according to simple 
programming procedures. 

FFATURES 
• Organization: 4096 words 

by 4-blts, fully decoded 
• TIL compatible inputs/output 
• Fast Access Time: 

MB7134E: 55 ns max_ 
35 ns typ_ 

MB7134H: 45 ns max. 
35 ns typo 

• Proven high programmability 
and reliability of DEApTM 
(Diffused Eutectic Aluminum 

Process) 
• Single +5V supply voltage 

The sophisticated passive isola­
tion termed lOP (Isolation by Ox­
ide and Polysllicon) with thin 
epitaxial layer and Schottky TIL 
process permits minimal chip 
size and fast access time. 
The extra test cells and unique 
testing methods provide enhanc­
ed correlation between program­
med and unprogrammed Circuits 
in order to perform AC, DC and 
programming tests prior to ship­
ment. This results in extremely 
high programmability. 

• Low Current PNP inputs 
• AC characteristics guaranteed 

over full operating voltage and 
temperature range via unique 
testing techniques 

• Simplified and lower 
programming 

• Three·state outputs 
• Two chip enable leads 

for simplified memory 
expansion 

• Standard 2O·pin DIP package 

MB7134 BLOCK DIAGRAM 

.. 
A, 

A, 

A, ROW ... ADDRESS 
BUFFERS 

As 

... 
A, 

... 
A, 

A" 
Au 

CE1(PVC6 

CE2 

0, 

128 x 128 
MEMORY CELL ARRAY 

0, 0, 
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MB7134E 
MB7134H 

CERAMIC PACKAGE 
Dlp·20C·F01 

PIN ASSIGNMENT 

A6 VcclPVccl 

As A7 

A4 As 

A3 A9 

A. 0, 

A, 02 

A2 03 

O. 

CE2 All 

GND CE,IPVCEI 

This device contains circuitry to prOtect the In· 
puts against damage due tl high static 
voltages or electric fields. However, it Is advis· 
ed that normal precautions be taken to avoid 
application of any voltage higher than max· 
imum rated voltages to this high impedance 
circuit. 



MB7134E/MB7l34H 

ABSOLUTE MAXIMUM RATINGS (See Note) 

Rating Symbol Value Unit 
Power Supply Voltage Vcc -0.5 to +7.0 V 
Power Supply Voltage (during programming) Vcc -0.5 to +7.5 V 
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 
I nput Current liN -20 mA 
Input Current (during programming) IIPRG +270 mA 
Output Current lOUT +100 mA 
Output Current (during programming) 10PRG +150 mA 
Storage Temperature Tstg -65 to +150 ·C 
Output Voltage VOUT -0.5 to +Vcc 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. 

RECOMMENDED OPERATING CONDmONS 

Parameter Symbol Min Typ Max Unit 

Supply Voltage Vcc 4.75 5.0 5.25 V 

Input Low Voltage VIL 0.0 - 0.8 V 
Input High Voltage VIH 2.0 - Vcc V 

Ambient Temperature TA 0 - 75 ·C 

DC CHARACTERISTICS 
Full guaranteed operating ranges unless otherwise noted. 

Parameter Symbol Min Typ Max Unit 

Input Leakage Current (VIH = 4.5V) IR1 - - 40 pA 

Input Leakage Current (VIH - 5.5V) IR2 ~ - 1.0 mA 
Input Load Current (VIL = 0.45V) IF - - -250 pA 

Output Low Voltage (IOL = 16mA) VOL - - 0.50 V 
Output Leakage Current (VA = 2.4V, chip 
disabled from a low) 10lH - - 40 pA 

O!Jtput Leakage Current (VA = 0.5V, chip 
disabled from a low) lOlL - - -40 pA 

Input Clamp Voltage (liN = -18mA) VIC - - -1.2 V 
Power Supply Current (VIN = OPEN or GND) Icc - 120 170 mA 
Output High Voltage (10 - -2.4mA) VOH' 2.4 - - V 
Output Short Circuit Current (Vo = GND) los' -15 - -60 mA 

* Note: Denotes guaranteed characteristics of output high·level (ON) state when the chip enabled and the programmed bit Is address· 
ed. These characteristics cannot be tested prior to programming, but are guaranteed by factory testing. 

AC CHARACTERISTICS 
Full guaranteed operating ranges unless otherwise noted. 

MB7134E MB7134H 
Parameter Symbol Unit 

Typ Max Typ Max 

Address Access Time tAA 35 55 35 45 ns 
Output Disable Time tDIS - 40 - 40 ns 
Output Enable Time tEN - 40 - 40 ns 
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MB7l34E/:MB7134H 

AC TEST CONDmONS 

--'--Vcc 

MB 7134 I 
INPUT CONDITIONS Rl I R2 1 CL J 

CL:~ R2 Amplitude· .. · ................ OV to 3V 470n J 1 Kn 1 30pF J 
Rise and Fall Time ............. 5ns from 1 V to 2V 

'--- Frequency· ................... 1 MHz 

OPERATION TIMING DIAGRAM 

ADDRESS INPUT 

,--------- V'H 
\/1.SV \/ 1•SV ______ J' \.'--____ J' \'--------- V'L 

CE ---""' 

CHIP ENABLE INPUT 

,----1--------1---------- V'H 

CE 

OUTPUT 

CE 

CHIP ENABLE INPUT 

CE 

OUTPUT 

'---+-------+---------- V'L 
- \I;-_~A~ __ .::':""\\ Ii .-"....._tA_A ______ VOH 

.~ 1.SV ".1.SV 
___________ J \------------ VOL 

~v 
)'I\.1.SV 

------' 

,--------- V'H 

)~1.5V 

to,s- - - -tEN 

I ~I' 1.SV ________ ,~K +O.SV " ..... ________ VOL 

Notes: Output disable time is the time taken for the output to reach a high impedance state when either chip enable Is 
taken to the inactive state. Output enable time Is the time taken for the output to become active when both chip 
enables are taken to the active state. The high impedance state is defined as a point on the output waveform 
equal to a tN of O.SV from the active output level. 

CAPACITANCE (f = 1MHz, Vee = +SV, VIN = +2V, TA = 2S°C) 

Parameter Symbol Min Typ Max Unit 

Input Capacitance 10 pF 
Output Capacitance 1S pF 
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MB7l34E/MB7134H 

TYPICAL CHARACTERISTICS CURVES 

IINA INPUT CURRENT 
vs V IN INPUT VOLTAGE 

T A=25 C 
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70 
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o 50 100 
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INPUT IOtJTPtJT CIRCUIT INFORMATION 

INPUT 
In the Input circuit, Schottky TTL cir­
cuit technology is used to achieve 
high-speed operation. A PN P tran­
sistor in the first stage of input circuit 
improves input high/low current 
characteristics. Aiso, the input circuit 
includes a protection diode for 
reliable operation. 

THREE-STATE OUTPUT 
A "three-state" output is a logic ele­
ment which has three distinct output 
states of LOW, HIGH 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 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 ex­
ists 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 condi­
tions is unlikely, system noise pro­
blems could result. Therefore, the 
system designer should consider 
these factors to ensure that this con­
dition does not exist. 
Also in the output circuit, Schottky 
TTL circuit technology is used to 
achieve high-speed operation. Also, a 
PNP transistor is provided in the out­
put circuit to decrease the load on the 
Chip Enable circuit. 

MB7l34E/MB7134H 

MB7134 INPUT CIRCUIT 

-1r-----.--~- vcc 

INPUT O--'-+---I<::I-~~-f 

MB7134 OUTPUT CIRCUIT 

--_--_-vcc 

OUTPUT 
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FUJITSU 
MICROELECTRONICS 

HIGH SPEED SCHOTTKY 
TTL 16,384·BIT PROM 

DESCRIPTION 
The Fujitsu MB7137/MB7138 are 
high speed Schottky TTL elec­
trically field programmable read 
only memories. With open collec­
tor outputs 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 pro­
grammed by the highly reliable 
DEApTM (Diffused Eutectic Alumi­
num Process) during a simple pro­
gramming procedure. 

FEATURES 
• Organization: 2048 words x 

bits 
• Fast Access Time: 

MB7137E1MB7138E: 
55ns Max. 
35ns Typ_ 

MB7137H/MB7138H: 
45ns Max. 
35ns Typ. 

• TTL compatible input/output 
• AC characteristics are 

guaranteed over full 
operating voltage and 
temperature ranges 
via unique testing 
techniques 

• Low power dissipation: 
180mA max_ 

• Proven high programmability 
and reliability of DEApTM 
(Diffused Eutectic Aluminum 
Process) 

• Simplified and lower power 
programming 

• Low corrent PNP inputs 
• MB7137: Open collector 

outputs 

AO 

A, 

A, 

The sophisticated passive isola­
tion termed lOP (Isolation by Ox­
ide and Polysilicon) with thin epit­
axial layer and Schottky TTL pro­
cess enables small chip size and 
fast access time. 

The extra test cells and unique 
testing methods provide enhanc­
ed correlation between program­
med and unprogrammed circuits 
in order to perform AC, DC and 
programming tests prior to ship­
ment. This results in extremely 
high programmability. 

• Three Chip Select leads for 
easy memory expansion 

• Standard 24-pin DIP package 
• MB7138 pin compatible with 

industry standard products: 
HM76161, 3636, 285166, 
825191,93511 

• MB7137 pin compatible with: 
825190,275190,98510, 
HM76160 

MB7137 / MB7138 
BLOCK DIAGRAM 

A3 16.384 (128 x 128) BIT 
A, MEMORY CELLS 

As 

As 

A, 

• MB7138: Three-state outputs cs, r>-.r----, 
cs, 
CS3 
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MB7137E/H 
MB7138E/H 

CERAMIC PACKAGE 
DIP-24C·A01 

PIN ASSIGNMENT 

A7 Vce 

A6 2 A8 

A5 3 Ag 

A4 4 A,o 
iI: 

A3 5 CD CS,(PVcEl 
t3~ 

A2 6 C> w CS3 ..... 
""-A, 7 .. iI: CS2 
""CD 

Ao 8 -~ 08 

0, 9 
!;l 

07 

02 10 06 

03 11 05 

GND 12 0 4 

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 applications of any voltage 
higher than maximum rated voltages to 
this high impedance circuit. 



MB7137/MB7138 

ABSOLUTE MAXIMUM RATINGS (See Note) 

Rating Symbol Value Unit 
Power Supply Voltage Vcc -0.5 to +7.0 V 
Power Supply Voltage (during programming) Vcc -0.5 to +7.5 V 
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 mA 
Input Current (during programming) IIPRG +270 mA 
Output Current lOUT +100 mA 
Output Current (during programming) 10PRG +150 mA 
Storage Temperature Tstg -65 to +150 ·C 
Output Voltage VOUT -0.5 to +Vcc 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. 

RECOMMENDED OPERATING CONDmONS 

Parameter Symbol Min Typ Max Unit 
Supply Voltage VCC 4.75 5.0 5.25 V 
Input Low Voltage Vil 0.0 - 0.8 V 
Input High Voltage VIH 2.0 - Vcc V 
Ambient Temperature TA 0 - 75 ·C 

DC CHARACTERISTICS 
Full guaranteed operating ranges unless otherwise noted. 

Parameter Symbol Min Typ Max Unit 

Input Leakage Current (VIH = 4.5V) IRl - - 40 /LA 
Input Leakage Current (VIH = 5.5V) IR2 - - 1.0 mA 
Input Load Current (Vil = 0.45V) IF - - -250 /LA 
Output Low Voltage (IOl = 10mA) Val - - 0.50 V 
Output Leakage Current (Vo = 2.4V, chip I MB7137 10lK - - 40 /LA 
disable from a low) I MB7138 IOIH - - 40 /LA 
Output Leakage Current (Vo = 0.5V, chip 

lOll - - -40 p.A disabled from a low) 

Input Clamp Voltage (liN = -18mA) VIC - - -1.2 V 
Power Supply Current (VIN - OPEN or GND Icc - 130 180 mA 
Output High Voltage (10 = -2.4mA) I MB7138 VOH' 2.4 - - V 
Output Short Circuit Current (Vo = GND I MB7138 los' -15 - -60 mA 

* Note: Denotes guaranteed characteristics of output high·level (ON) state when the chip enabled and the programmed bit is address· 
ed. These characteristics cannot be tested prior to programming, but are guaranteed by factory testing. 

AC CHARACTERISTICS 
Full guaranteed operating ranges unless otherwise noted. 

MB7137E1MB7138E MB7137H/MB7138H 
Parameter Symbol 

Typ Max Typ Max Unit 

Address Access Time tAA 35 55 35 45 ns 

Output Disable Time tDIS - 40 - 40 ns 

Output Enable Time tEN - 40 - 40 ns 
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MB7137/MB7l38 

ADDRESS INPUT 

cs 
CHIP SELECT INPUT 

CS 

OUTPUT 

ts 
CHIP SELECT INPUT 

CS 

OUTPUT 

AC TEST CONDmONS 

INPUT CONDITIONS 
Amplitude OV to 3V 

MB7137/MB7138 

Rise and Fall Time 5 ns from 1V to 2V 
Frequency 1 MHz 4700 110000 I 30pF 

OPERATION TIMING DIAGRAM 

--------- V1H 

\ il15V \/(1.5V ____ --'J~'__. ___ oJ I" 
V1L 

_--t-------j---------- V1H 

'---t-------j---------- V1L 

- \I;--~':!--.=:""'\\ Ii +-.._...;.tA;.;.A------ VOH 

.~ 1.5V '.1.5V 
___________ J ,------------ VOL 

\V Jr\. 1.5V _____ -J 

\v,.-.------- V1H 

Jf\I.5V 

1015 - - - -tEN 

I ~\ 1.5V ________ ,/ K + O.5V r\.'-______ _ 
- VOL 

Notes: Output disable time is the time taken for the output to reach a high impedance state when either chip enable is 
taken to the inactive state. Output enable time is the time taken for the output to become active when both chip 
enables are taken to the active state. The high impedance state is defined as a point on the output waveform 
equal to a IN of 0.5V from the active output level. 

CAPACITANCE (f = lMHz, Vee = +5V, VIN = +2V, TA = 25°C) 

Parameter Symbol Min Typ Max Unit 

Input Capacitance 10 pF 
Output Capacitance 15 pF 
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MB7137/MB7138 

TYPICAL CHARACTERISTICS CURVES 

IINA INPUT CURRENT IINC INPUT CURRENT IOL OUTPUT LOW CURRENT 
vs VIN INPUT VOLTAGE VSVIN INPUT VOLTAGE vs OUTPUT LOW VOLTAGE 
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MB7137/MB7138 

TYPICAL CHARACTERISTICS CURVES (Continued) 

tOIS DISABLE TIME tDiS DISABLE TIME 
VB AMBIENT TEMPERATURE vs AMBIENT TEMPERATURE 
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INPUT I OUTPUT 
CIRCUIT INFORMATION 
INPUT 
In the input circuit, Schottky TIL cir­
cuit techology is used to achieve 
high-speed operation. A PNP tran­
sistor in the first stage of the input cir­
cuit improves input high/low current 
characteristics. Also, the input circuit 
includes a protection diode for 
reliable operation. 
OPEN·COLLECTOR OUTPUT 
The open-collector is often utilized in 
high speed applications where power 
dissipation must be minimized. When 
the device is switched, there is no cur­
rent sourced from the supply rail. 
Consequently, the current spike nor­
mally associated with TIL totem-pole 
outputs is eliminated. In high frequen­
cy applications, this minimizes noise 
problems (false triggering) as well as 
power drain. For example, the tran­
sient current (lOW impedance high­
level to low impedance low-level) is 
typically 30mA for the MB7138 
(3-state) compared to OmA for the 
MB7137 (open-collector). 

THREE·STATE OUTPUT 
A "three-state" output is a logic ele­
ment which has three distinct output 
states of LOW, HIGH 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 ex­
ists 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 condi­
tions is unlikely, system noise pro­
blems could result. Therefore, the 
system designer should consider 
these factors to ensure that this con­
dition does not exist. 

Also in the output circuit, Schottky 
TIL circuit technology is used to 
achieve high-speed operation. Also, a 
PNP transistor is provided in the out­
put circuit to decrease the load on the 
Chip Enable circuit. 

MB7137/MB7138 

MB7137/MB7138 INPUT CIRCUIT 

INPUT 0-_.--t----1< 1-----1 

MB7137 OUTPUT CIRCUIT 

Output 

MB7138 OUTPUT CIRCUIT 

--_--_-Vcc 

OUTPUT 
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MB7137 / MB7138 

MB7137/MB7138 BIT MAP 

0 o 0 0 

01 l 
1 1 1 0 
0 o 0 0 

02 l 
1 1 1 0 
0 o 0 0 

03 l 
1 1 1 0 
o 0 0 0 

04 l 
1 1 1 0 

0 0 
0 0 
0 1 
1 ......, 0 
0 1 
0 1 
0 1 

Decoderl Driver 

A7 01100110 01100110 01100110 01100110 01100110 

Ae 00111100 11000011 11000011 00111100 11000011 

A5 00001111 00001111 00001111 00001111 00001111 

A4 11111111 00000000 1 1 1 1 1 1 1 1 00000000 11111111 

A, 00000000 00000000 11111111 11111111 00000000 

Ao 00000000 00000000 00000000 00000000 1 1 1 1 1 1 1 1 

A3 00000000 00000000 00000000 00000000 00000000 

A7 01100110 01100110 01100110 01100110 01100110 

Ae 11000011 00111100 00111100 11000011 00111100 

A5 00001111 00001111 00001111 00001111 00001111 

A4 11111111 00000000 1 1 1 1 1 1 1 1 00000000 11111111 

A, 00000000 00000000 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 00000000 

Ao 00000000 00000000 00000000 00000000 11111111 

A3 1 1 1 1 1 1 1 1 11111111 11111111 11111111 11111111 
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Multiplexer 

01100110 01100110 

00111100 00111100 

00001111 00001111 

00000000 1 1 1 1 1 1 1 1 

00000000 11111111 

11111111 1 1 1 1 1 1 1 1 

00000000 00000000 

01100110 01100110 

11000011 11000011 

00001111 00001111 

00000000 11111111 

00000000 11111111 

11111111 11111111 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

AS Ag A2 AlO 
o a 0 0 

0 0 0 

0 o 1 1 

0 o 1 0 

o 1 1 0 

o 1 1 1 

o 1 0 1 

o 1 0 0 

1 0 0 

1 0 1 1 

1 0 0 1 

0 0 0 

1 0 0 

a 1 

1 1 

1 1 1 0 

01100110 

11000011 

00001111 

00000000 

1 1 1 1 1 1 1 1 

1 1 1 1 1 1 1 1 

00000000 

01100110 

00111100 

00001111 

00000000 

11111111 

1 1 1 1 1 1 1 1 

11111111 



FUJITSU 
MICROELECTRONICS 

lUGH SPEEI] SCHOTTKY 
TTL 32,768·BIT PROM 

DESCRIPTION 
The Fujitsu MB7141 and MB7142 
are high speed electrically field 
programmable read only mem­
ories. With open collector outputs 
on the MB7141 and three-state 
outputs on the MB7142. memory 
expansion is simple. 
The memory is fabricated with all 
logic "zeros" (positive logic). 
Logic level "ones" can be pro­
grammed by the highly reliable 
DEApTM (Diffused Eutectic Alumi­
num Process) during a simple pro­
gramming procedure. 

FEATURES 
• Organization: 4096 words 

x 8 bits, fully decoded 
• TTL compatible Input/output 
• Fast Access Time: 

MB7141E1MB7142E: 
65 ns Max. 
45 ns Typ_ 

MB7141 H/MB7142H: 
55 ns Max. 
45 ns Typ_ 

The sophisticated passive isola­
tion termed lOP (Isolation by Ox­
ide and Polysilicon) with thin 
epitaxial layer and schottky TTL 
process permits minimal chip 
size and fast access time. 
The extra test cell and unique 
testing methods provide enhanc­
ed correlation between program­
med and unprogrammed circuits 
in order to perform AC, DC and 
programming test prior to ship­
ment. This results in extremely 
high programmability. 

• Low power dissipation: 
165mA max 

• Single +5V supply voltage 
• Simplified and lower power 

programming 
• Proven high programmability 

and reliability of DEApTM 
(Diffused Eutectic Aluminum 
Process) 

• Low current PNP Inputs 

MB7141/MB7142 BLOCK DIAGRAM 

Ao 
AI 

A2 

A3 

A4 

As 

A6 

A7 

At 
Ag 

Al0 

A11 

CSI 

CS2 

ROW 
ADDRESS 
BUFFERS 

32768 (256 x 128) BIT 
MEMORY CELLS 

8 x 16 INPUT MULTIPLEXERS 
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MB7141E/H 
MB7142E/H 

CERAMIC PACKAGE 
Dlp·24C·A01 

• MB7141: Open collector 
outputs 

• MB7142: Thre.state outputs 
• Two chip select leads 

for easy memory expansion 
• Standard 24-pln DIP package 
• MB7142 pin compatible with 

N82S321, HM76321 
and 3632 

PIN ASSIGNMENT 

A7 Vcc(PVccl 

As A8 

As As 
~ 4 Al0 

A3 CSl(PVCE) 

A2 All 

AI ~ 
Ao 08 

01 07 

08 

05 

04 

This device contains circuitry to protect the 
Inputs against damage due to high static 
voltages or electric fields. However, it is ad­
vised that normal precautions be taken to 
avoid application of any voltage higher than 
maximum rated voltages to this high im­
pedance circuit. 



MB7141/MB7142 

ABSOLUTE MA.XIMUM: 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 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 mA 
Output Current lOUT +100 mA 
Output Current (during programming) IOPRG +150 rnA 
Storage Temperature Tsta -65 to +150 ·C 
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. 

RECOMMENDED OPERATING CONDmONS 

Parameter Symbol Min Typ Max Unit 
Supply Voltage Vee 4.75 5.0 5.25 V 
Input low Voltage VIL 0.0 - 0.8 V 
Input High Voltage VIH 2.0 - Vee V 
Ambient Temperature TA 0 - 75 °C 

DC CHARACTERISTICS 
Full guaranteed ranges unless otherwise noted. 

Parameter Symbol Min Typ Max Unit 

Input Leakage Current (VIH = 4.5V) IR1 - - 40 pA 

Input Leakage Current (VIH - 5.5V) 1R2 - - 1.0 mA 

Input Load Currel'lt (Vil = 0.45V) IF - - -250 pA 

Output Low Voltage (IOl - 16 rnA) VOL - - 0.50 V 
Output Leakage Current MB7141 IOlK - - 40 pA 

(Vo = 2.4V, chip disable from a low) MB7142 10lH - - 40 pA 

Output Leakage Current 
MB7142 lOll - - -40 pA 

(Vo = 0.5V, chip disabled from a high) 

Input Clamp Voltage (liN = -18mA) VIC - - -1.2 V 

Power SIlPply Current (VIN = OPEN or GND) Icc - 140 185 mA 

Output High Voltage (10 = -2.4mA) VOH* 2.4 - - V 

Output Short Circuit Current (Vo - GND) lOS' -15 - -60 rnA 

* Note: Denotes guaranteed characteristics of output high·level (ON) state when the chip is enabled and the programmed bit is ad· 
dressed. These characteristics cannot be tested prior to programming, but are guaranteed by factory testing. 

AC CHARACTERISTICS 
Full guaranteed operating ranges unless otherwise noted. 

MB7141E1MB7142E MB7141H1MB7142H 

Parameter Symbol Typ Max Typ Max Unit 

Address Access Time tAA 45 65 45 55 ns 
Output Disable Time tDIS - 40 - 40 ns 
Output Enable Time tEN - 40 - 40 ns 
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MB7141/MB7142 

AC TEST CONDITIONS 

Vcc 

R1 

:1 
INPUT CONDITIONS 

Amplitude 
MB7141IMB7142 

OV to 3V 

R2 
Rise and Fall Time 
Frequency 

5 ns from 1V to 2V 
1 MHZ 3000 I 6000 I 30pF 

T 

ADDRESS INPUT 

CS 

CHIP SELECT INPUT 

CS 

OUTPUT 

CS 

CHIP SELECT INPUT 

CS 

OUTPUT 

OPERATION TIMING DIAGRAM 

)'(.SV 

\j-------- V,H 

J\ 1.SV 

-------' V ,L 

,..---.j-------.j---------- V,H 

'----1-------1---------- V,L - \1;--~A!--~""\"li :..--_tA .... A ______ VOH 

I~ 1.SV fo,1.SV 
___________ J ,,------------ VOL 

\1 J\ 1.SV 

-------' 

,_-------- V,H 

)(1.5V 

t D1S - -- - -tEN 

I ---\ 1.SV 
_________ r --K + O.SV \'--_______ _ 

- VOL 

Notes: Output disable time is the time take'l for the output to reach a high impedance state when either chip enable is 
taken to the inactive state. Output enable time is the time taken for the output to become active when both chip 
enables are taken to the active state. The high impedance state is defined as a point on the output waveform 
equal to a tN of 0.5V from the active output level. 

CAPACITANCE (I = 1 MHz, Vee = +5V, VIN +2V, TA = 25°C) 

Parameter Symbol Min Typ Max Unit 

Input Capacitance 10 pF 
Output Capacitance Co 15 pF 
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MB71411MB7142 

o 

-30 

TYPICAL CHARACTERISTICS CURVES 

IINA INPUT CURRENT 
vs VIN INPUT VOLTAGE 

T A=25'C 

~ ~ 
~ ~ R' -Vec=4.5V~ 

~ V e c=5.0V 

Vec=5.5V~ 
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-1- 1 

I i MB71411MB7142 
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a. 
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we( 
..J.5 
alf--l0 «Z 
Zw 
wo:: 
a. 0:: 
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is C) -20 
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IINC INPUT CURRENT 
vs VIN INPUT VOLTAGE 

T A=25°C 

k'" ~ 
t:::;: ~ R ....... I"v ee=4.5V ~ 

'" I"Vee=5.0V 

Vee=5.5V~ 

-, 1 

r- f--- I 
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IOL OUTPUT LOW CURRENT 
vs VOL OUTPUT LOW VOLTAGE 

TAI=25!C 

Vee = 5.0V 
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::-. 

40 
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IOH OUTPUT HIGH CURRENT 
vs VOH OUTPUT HIGH VOLTAGE 

« .s 
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UJ 
a: -10 
a: 
::> 
u -20 
I 

~ -30 

~ -40 
0-
f­
::> -50 
o 

T A=25'C 
1-- ----

I-- ~ 
L ~ ~ 
~ 
-- t~ t-

V 
I"VeC=4.5V 

j---Vee=5.0V-

"'V ee=5.5V-t--

MB7142 
I -6 

.9 01234567 
0 

g 
UJ 
:;; 
f-
Ul 
Ul 
UJ 
u 
u 
« 

-d: 
:f-

V OH OUTPUT HIGH VOLTAGE (V) 

tAA ACCESS TIME 
vs AMBIENT TEMPERATURE 

70 

60 .. 
50 

40 

30 

20 

lO 

o 
-50 

r--t-

" 1"1' V e c=4.5V 
'- V ee=5.0V-

Vee=5.5V 

MB7142 

o 50 100 150 

TA,AMBIENT TEMPERATURE (OC) 



'iii' 
S. 

'" .9 
w 
~ 
;::: 
w 
...J 
III 
c( 
CI) 

C 

'iii' 
S. 
z 

..!!' 
w 
::;: 
;::: 
w 
...J 
III 
c( 
z 
w 

'iii' 
S. 
w 
Ul 

~ a: 
() 

~ 
w 
~ 
;::: 

5 
w 
Q 

MB7141/MB7142 

TYPICAL CHARACTERISTICS CURVES (Continued) 

tOIS DISABLE TIME 
VI AMBIENT TEMPERATURE 
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tOIS DISABLE TIME 
vs AMBIENT TEMPERATURE 
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MB7141/MB7142 

INPUT I OUTPUT CIRCUIT INFORMATION 

INPUT 
In the input circuit, Schottky TTL cir­
cuit technology is used to achieve 
high-speed operation. A PNP tran­
sistor in the first stage of input circuit 
remarkably improves input high/low 
current characteristics. Also, the in­
put circuit includes a protection diode 
for reliable operation. 

OPEN COLLECTOR OUTPUT 
The open-collector output is often uti­
lized in high speed applications 
where power dissipation must be min­
imized. 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 trig­
gering) as well as power drain. For ex­
ample, the transient current (low im­
pedance high-level to low impedance 
low-level) is typically 30mA for the 
MB7142 (3-state) compared to OmA for 
the MB7141 (open-collector). 

THREE-STATE OUTPUT 
A "three-state" output is a logic ele­
ment which has three distinct output 
states of LOW, HIGH 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 ex· 
ists 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 condi­
tions is unlikely, system noise prob­
lems could result. Therefore, the 
system designer should consider 
these factors to ensure that this con­
dition does not exist. 
Also in the output circuit, Schottky 
TTL circuit technology is used to 
achieve high-speed operation. Also, a 
PNP transistor is provided in the out· 
put circuit to decrease the load on the 
Chip Select circuit. 

MB7141/MB7142 INPUT CIRCUIT 

INPUT o---.--f---K r--....... -f 

MB7141 OUTPUT CIRCUIT 

Output 

MB7142 OUTPUT CIRCUIT 

----.--t-- Vcc 

OUTPUT 
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MB7141/MB7l42 BIT MAP 

Os ~ 

07 

Oe 

05 

04 

03 

02 
0, 

0 0 
1 0 
1 0 
0 1 
0 - 1 
0 1 
0 1 
0 1 

AO 01100110 01100110 01100110 

Al 11000011 00111100 00111100 

As 11110000 11110000 11110000 

A5 00000000 111 1 1 1 1 1 00000000 

A7 00000000 00000000 111 1 1 11 1 

A4 00000000 00000000 00000000 

A3 00000000 00000000 00000000 

A2 00000000 00000000 00000000 

Ao 01100110 01100110 01100110 

Al 00111100 11000011 11000'011 

Ae 11110000 11110000 11110000 

A5 00000000 1 11 11 1 11 00000000 

A7 00000000 00000000 11111111 

A4 00000000 00000000 00000000 

A3 l' 11 1 1 1 1 1 11 111 1 1 11111111 

A2 00000000 0000('000 00000000 

Ao 01100110 01100110 01100110 

Al 00111100 11000011 11000011 

Ae 11110000 11110000 11110000 

A5 00000000 1 1111 1 1 1 00000000 

A7 00000000 00000000 11111111 

A4 00000000 00000000 00000000 

A3 00000000 00000000 00000000 

A2 11111111 11111111 11 1 11 1 11 

Ao 01100110 01100110 01100110 

Al 11000011 00111100 00111100 

Ae 11110000 11110000 11110000 

As 00000000 1 11 11 1 1 1 00000000 

A7 00000000 00000000 1 1 1 111 11 

A4 00000000 00000000 00000000 

A3 11 1 1 1111 11111111 11 1 11 11 1 

A2 1111 1 1 1 1 1 1 1 11 1 1 1 111 11 1 1 1 

Decoderl Driver 
01100110 01100110 01100110 

11000011 00111100 11000011 

11110000 11110000 11110000 

1 1 111 1 1 1 00000000 11 1 11111 

1 111 1 1 1 1 00000000 00000000 

00000000 1 11 1 1 11 1 11 1 111 1 1 

00000000 00000000 00000000 

00000000 00000000 00000000 

01100110 01100110 01100110 

00111100 11000011 00111100 

11110000 11110000 11110000 

11111111 00000000 111 1 1 1 11 

11111111 00000000 00000000 

00000000 11111111 11111111 

111 1 1 1 1 1 11111111 11111111 

00000000 00000000 00000000 

01100110 01100110 01100110 

00111100 11000011 00111100 

11110000 11110000 11110000 

1 1 111 1 1 1 00000000 11 1 11 11 1 

11111111 00000000 00000000 

00000000 1 1 11 1 1 1 1 11111111 

00000000 00000000 00000000 
11111111 11 1-1 1111 11111111 

01100110 01100110 01100110 

11000011 00111100 11000011 

11110000 11110000 11110000 

11111111 00000000 11 1 1 1 11 1 

111 1 1 1 1 1 00000000 00000000 

00000000 1 1 1 1 1 1 11 11 111 11 1 

1 1 11 11 11 1 1 11 11 1 1 11111111 

11 1 1 11 1 1 1 1 1 1 1 1 11 11 1 1 1 1 1 1 
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AeAg A'0A11 

o 0 0 0 

o 0 0 1 

o 0 1 

o 0 1 

0 1 1 0 

0 1 1 1 

Multiplexer 0 1 o 1 

01100110 

11000011 

11110000 

00000000 

111 1 1 1 11 

111 1 11 11 

00000000 

00000000 

01100110 

00111100 

11110000 

00000000 

1 11 1 1 1 1 1 

1 111 1 11 1 

1 111 1 11 1 

00000000 

01100110 

00111100 

11110000 

00000000 

111 111 1 1 

11111111 

00000000 

1 11 1 1 1 11 

01100110 

11000011 

11110000 

00000000 

11111111 

11111111 

11111111 

11111111 

0 1 o 0 

1 0 1 0 

1 0 1 1 

1 0 o 1 

1 0 o 0 

1 1 o 0 

1 1 0 1 

1 1 11 

1 1 1 0 

01100110 

00111100 

11110000 

1 1 1 1 1 1 1 1 

1 11 1 1 1 1 1 

1 1 1 1 1 1 1 1 

00000000 

00000000 

01100110 

11000011 

11110000 

1 1 1 1 1 1 1 1 

1 1 1 1 1 1 1 1 

11111111 

11111111 

00000000 

01100110 

11000011 

11110000 

11 1 1 1 1 1 1 

11111111 

1 1 1 1 1 11 1 

00000000 

1 1 1 1 1 1 1 1 

01100110 

00111100 

11110000 

1 1 11 1 1 1 1 

1 1 11 1 1 1 1 

1 1 11 1 1 11 

11111111 

11111111 







Test' 
Group 

Al 

A2 

A3 

A4 

A5 

A6 

Bl 

B2 

B3 

B4 
B5 

B6 

B7 

B8 

B9 

Bl0 

Bll 

B12 

Notes 

LOT ASSURANCE TESTS 

Test MIL·STD-883B Q'ty/Acceptance No. (LTPD) 
Method No. Level A Level B Level C 

Static Tests at 25·C 45/0 (5) 45/0 (5) 45/0 (5) 

Dynamic Tests at 25·C 45/0 (5) 45/0 (5) 45/0 (5) 
Functional Tests at 25·C 45/0 (5) 451 (5) 45/0 (5) 

Static Tests at Max. Product 32/0 (7) 32/0 (7) 22/0 (10) 
Rated Operating Temp. Dependent 

Dynamic Tests at Max. 32/0 (7) 32/0 (7) 22/0 (10) 
Rated Operating Temp. 

Function Tests at Max. 22/0 (10) 22/0 (10) 15/0 (15) 
Rated Operating Temp. 

External Visual 2009.1 2/0 2/0 2/0 
Physical Dimensions 2016 2/0 2/0 2/0 
Thermal Shock 1011.2' 10/0 - -

(Test Conditions A - F) 

Temperature Cycling 1010.2' 10/0 - -
(Test Conditions A - G) 

Soldering Heat 2031.1' 10/0 - -
Mechanical Shock 2002.2' 10/0 - -

(Test Conditions A - G) 

Vibration, 2007.1 3 10/0 - -
Variable Frequency (Test Conditions A - C) 

Constant Acceleration 2001.23 10/0 - -
(Test Conditions A - J) 

Solderability 2003.2 10/0 10/0 10/0 
Lead Integrity 2004.23 2/0 - -
Resistance to Solvents 2015.1 3/0 3/0 3/0 

I nternal Visual and 2014 2/0 1/0 1/0 
Mechanical 

Bond Strength 2011.2' 2/0 1.5/0 1.5/0 
(10 Wires/Device)5 (Test Conditions A - H) 

Die Shear 2019.1 3/0 - -
High Temperature 1008.1 3,7 18/1 - -

Storage (Test Conditions A - H) 

Steady State Life 1005.2'·7 25/1 - -
(Test Conditions A - F) 

Steady State Humidity 
(Plastic Package Only) 103B6 

1. 

2. 

3. 

4. 
5. 
6. 
7. 

18/1 - -

Test Groups denote individual tests employing individual samples; when several tests are grouped together 
within the same test, the sample is used to perform all tests within that test group. 

Values given denote the minimum size of sample to be tested to assure, with 90% confidence, that a lot having a 
percent defective equal to the specified LTPD will not be accepted. Should the number of devices failing the 
specified tests exceed the acceptance number shown, the sample size may be increased one time only; for these 
cases, the LTPD value will be at least equivalent to (and in some cases may be more stringent than) that specified 
in this table. 
Specific Test Condition employed will depend on the type and expected application of device being tested. 

Tested in accordance with MIL·STD·750B. 
The figures shown (e.g., 2/0, etc.) represent groups of 10 wires pulled per device. 
Tested In accordance with MIL·STD·202E but with the Fujitsu specific conditions. 
If no failures oCGur during the first 128 hours of testing, the test may be stopped and the lot accepted. 
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PERIODIC QUALITY CONFORMANCE TESTS 7 

Test' Test MIL·STO·883B Q'ty/Acceptance No. (L TPO) 
Group Method No. Level A Level B Level C 
A1 Static Tests at 25 'C 45/0 (5) 45/0 (5) 45/0 (5) 
A2 Dynamic Tests at 25'C Product Dependent 45/0 (5) 45/0 (5) 45/0 (5) 
A3 Functional Tests at 25'C 45/0 (5) 45/0 (5) 45/0 (5) 
C1 External Visual 2009.1 210 210 210 

Physical Dimensions 2016 2/0 210 2/0 
C2 Thermal Shock 1011.2" - 10/0 10/0 

(Test Conditions A - F) 
Temperature Cycling 1010.2" - 10/0 10/0 

(Test Conditions A - G) 
Soldering Heat 2031.14 - 10/0 10/0 

C3 Mechanical Shock 2002.2" - 10/0 10/0 
(Test Conditions A - G) 

Vibration, 2007.1' - 10/0 10/0 
Variable Frequency (Test Conditions A - C) - 10/0 10/0 

Constant Acceleration 2001.2' - 10/0 10/0 
(Test Conditions A - J) 

C4 Internal Visual 2014 3/0 210 2/0 
and Mechanical 

C5 Bond Strength' 2011.2" 3/0 210 2/0 
(10 Wires/Device) (Test Conditions A - H) 

C6 Die Shear 2019.1 - 3/0 3/0 
C7 High Temperature 1008.1' - 3210 (7) 3210 (7) 

Storage (Test Conditions A - H) 
C8 Steady State Life 1005.2' - 3210 (7) 3210 (7) 

(Test Conditions A - F) 
D1 External Visual 2009.1 15/0 (15) 15/0 (15) 15/0 (15) 

Physical Dimensions 2016 15/0 (15) 15/0 (15) 15/0 (15) 
D2 Thermal Shock 1011.2" 

(Test Conditions A - F) 
15/0 (15) 15/0 (15) 15/0 (15) 

Temperature Cycling 1010.2" 
(Test Conditions A - Gl 

15/0 (15) 15/0 (15) 15/0 (15) 

Soldering Heat 2031.1 15/0(15) 15/0 (15) 15/0 (15) 
D3 Mechanical Shock 2002.2' 15/0 (15) 15/0 (15) 15/0 (15) 

Vibration, 2007.1' 15/0 (15) 15/0 (15) 15/0 (15) 
Variable Frequency (Test Conditions A - C) 

Constant Acceleration 2001:2" 
(Test Conditions A - J) 

15/0 (15) 15/0 (15) 15/0 (15) 

D4 Solderability 2003.2 15/0 (15) 15/0 (15) 15/0 (15) 
D5 Lead Integrity 2004.2' - 15/0 (15) 15/0 (15) 
D6 Resistance to Solvents 2015.1 15/0 (15) 15/0 (15) 15/0 (15) 
D7 High Temperature 1008.1'1 - 3210 (7) 3210 (7) 

Storage (Test Cond1tions A - H) 
D8 Steady State Life 1005.2" - 3210 (7) 3210 (7) 
D9 Steady State Humidity 103B6 - 2210 (10) 2210 (10) 

(Plastic Package Only) 
D10 Salt Atmosphere 1009.2' 15/0 (15) 15/0 (15) 15/0 (15) 

(Test Conditions A - D) 

Notes 1. Test Groups denote individual tests employing individual samples; when several tests are grouped together within the same test group, the sample 
is used to perform all tests within that test group. 

2. Values given denote the minimum size of sample to be tested to assure, with a 90% confidence, that a -lot having a percent defective equal to the 
specified tests exceed the acceptance number shown, the sample size may be increased one time only; for these cases, the l TPD value will be at 
least equivalent to (and In some cases may be more stringent than) that 8J)ecified in this table. 

3. Specific Test Condition employed will depend on the type and expected application of device being tested. 
4. Tested In accordance with MIL·STD-750B. 
5. The figures shown (e.g., 2/0, etc.) represent groups of 10 wires pulled per device. 
8. Tested in accordance with MIL·STD·202E but with the Fujitsu specific conditions. 
7. Test Group C is for die·related testing performed every three months. Test Group 0 is for package·related testing and is performed every six months. 

Test Group A Is performed each time either Test Group C or Test Group 0 is performed. 

7-3 



IC MANUFACTURING FLOW CHART 
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IC MANUFACTURING FLOW CHART 

o Test/l nspection Process 

o Production Process 

<> In-process QA Operation 

Note: Flow sequence may vary slightly due to individual product characteristics. 
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ORDERING INFORMATION 

MB 8264-15 Z LPACKAGE 
C-CERAMIC 
M·PLASTIC 
Z·CERDIP 

PERFORMANCE VARIATIONS (WHEN USED) 
E, H· OR DASH NUMBERS DENOTE ACCESS TIME VARIATIONS 
L-DENOTES LOW POWER 

'----- DEVICE TYPE 

'------ MANUFACTURER DESIGNATOR 
MB·DEVICE TYPE IS FUJITSU INTERNAL NUMBER 
MBM·DEVICE TYPE IS INDUSTRY STANDARD 

MEMORY NUMBER 

FUJITSU MICROELECTRONICS SALES OmCES 

HEADQUARTERS 
Fujitsu Microelectronics 

PRODUCT MARKING 

2985 Kifer Road • Santa Clara, CA 95051 • (408) 727·1700 • Telex 1/11: 910·338·0190 

NORTHERN CALIFORNIA 
Fujitsu Microelectronics 
595 Millich Drive 
Suite 210 
Campbell, CA 95008 
(408) 866·5600 
fflX: 910-590-8003 

SOUTHERN CALIFORNIA 
Fujitsu Microelectronics 
525 N. Cabrillo Park Drive 
Suite 314 
Santa Ana, CA 97201 
(714) 547-9525 
fflX: 910·595-1587 

CHICAGO 
Fujitsu Microelectronics 
1833 Hicks Road 
Suites B & C 
Rolling Meadows, IL 60008 
(312) 934·6400 
fflX: 910·687·7378 

DALLAS 
Fujitsu Microelectronics 
1131 Rockingham Dr. @ Arapaho 
Suite 204 
Richardson, TX 75080 
(214) 669-1616 
fflX: 910·867·9434 
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BOSTON 
Fujitsu Microelectronics 
400 Hunnewell Street 
Suite 6 
Needham Heights, MA 02194 
(617) 449·1603 
fflX: 710·325·0605 

NEW YORK 

Fujitsu Microelectronics 
350 Vanderbilt Motor Parkway 
Suite 303 
Hauppauge, NY 11787 
(516) 273-6660 
fflX: 510-227-1049 



PACKAGE INFORMATION Dimensions in inches (millimeters) 

Dlp·16C·A02 

16-LEAD CERAMIC 
METAL SEAL 
DUAL IN·L1NE PACKAGE 

Dlp·16C·C03 

16-LEAD CERDIP 
DUAL IN·LINE PACKAGE 

DlP·16C·C04 

16-LEAD CERDIP 
DUAL IN·L1NE PACKAGE 

R.050!1.27)REF I 
287(7,29) 

INDEX AREA iV"~"""",_""";=;"""",S=",,,,;L,=lJ591 
~ .760119.30.!..._" __ =-:J 

1---- .800(20.32) 

.090(2.29) 

1]'""--' 120(3.05) 
150(381) 

110(2.79) 
~-+-~~~=e~~ 

.020(0.51) 

.043(1.09) 

015lO.38) 
023(0.58) 

--1~_.O_5_0I_1._27_'M_A_X ______ ___ 

.050(1.27) 

... _m'"t ~ ~ ~ ~ ~ ~ ~13::! 
I .754119.15) f 

.788120.02) i 
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PACKAGE INFORMATION Dimensions in inches (millimeters) 

DIP·16C·F01 

16-LEAD CERAMIC 
FRIT SEAL 
DUAL IN·LINE PACKAGE 

DIP·16C·F02 

16-LEAD CERAMIC 
FRIT SEAL 
DUAL IN·LlNE PACKAGE 

DIP·16P·M01 

16·LEAD PLASTIC 
DUAL IN·LlNE PACKAGE 

J .200j5.08)MAX 

s-t: 12013.051 
_----t-l15013.81 ) 

.. °,',°0 ',', .. ;',',1 _--.j 032(0.81111 1-·0201'0.51) 
, REF~, '.04311.091 

~--+---~.7~00"'1'~7.~78~'R~EF~ 
04211.07) : .015(0.38) 
.o62d~571 ----, 023(0.581 
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PACKAGE INFORMATION Dimensions in inches (millimeters) 

Dlp·16p·M03 

16-LEAD PLASTIC 
DUAL IN·L1NE PACKAGE 

Dlp·18C·C01 

16-LEAD CERDIP 
DUAL IN·L1NE PACKAGE 

Dlp·18C·F02 

18-LEAD CERAMIC 
FRIT SEAL 
DUAL IN·L1NE PACKAGE 

.912(23.16) 

--j r- .056(1.43IMAX 

"""~'~ 
INDEX AREA 

I 

~DJ]~ ~~g:;: 
.890t22.61l I 
.910123.111 
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~iJ·20015.0.'MAX 
.120(3051 
.15013.81) 

.020(0.51) 

.050(1.27) 

.00810.20) 

.012(0.30) 



PACICAGE INFORMATION Dimensions In Inches (millimeters) 

Dlp·i8p·MOi 

is-LEAD PLASTIC 
DUAL IN·LlNE PACKAGE 

FPT·i8C-C01 

is-LEAD CERDIP 
FLAT PACKAGE 

Dlp·20C·AOi 

2O·LEAD CERAMIC 
METAL SEAL 
DUAL IN·LlNE PACKAGE 

-f::::::B·: 
I .866(22.00) I 

.898122.81 ) 

.,0012.541 1 

TV' 

PIN #1 IDE NT 

.050(1.27ITYP 

.435(11.051 

.450111.43) 

l 
r·02SIO.64IMAX 

.395(10.03) ~ 

.405110.29) 

I .03010.76) 
.04511.141 

.2501!.351 

.3000.621 

~ 

.900(22.86IMIN 

:J.351 
.30011'621 

~ .00&10.15) 
I--.oaO(2.29IMAX 

.:~::~ ~ [:1 ]j~ 
I .970124.641 I 

.990125.15) 

1"_,,, 
r~~ 

.29017.371 

.310(7.87) 

.05011.27JMAX 

~.177(4.501MAX 
.120(3.05) 
.150(3.81) 

.090(2.29\ --11 :~~~:~:!:; .020(0.51) 

.,'012.7911--__ 1----0===,----___ -.1 .050{1.271 
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PACKAGE INFORMATION Dimensions in inches (millimeters) 

Dlp·20C·C03 

20·LEAD CERDIP 
DUAL IN·LINE PACKAGE 

DIP·22C·F01 

22·LEAD CERAMIC 
FRIT SEAL 
DUAL IN·LINE PACKAGE 

DIP·24C·A01 

24·LEAD CERAMIC 
METAL SEAL 
DUAL IN·LlNE PACKAGE 

IH __ 0_501_"_"M_A_' --------, 

-nmmm. ·~.---~20015.08lM" 
.::: --+ 'I' I .120{3Q51 I 1 150{3811 , _+---.1 

090(22411._ ! : ~ ---J I 032.1081) jl 1.02010,511 

11OiTj~""' __ r __ --'=---:-90012i86IR;P~~~~ _."-- t-----.j .050(1 271 

I ~:~:iTst ' .~;%~~ ~~; 

.:~~{~ ] ~ ~ ~ ~ ~ [ ~ J+ 
.---"....,..-==-J---.oo _9' r 

c--=- 1.070(27181 _ ~ 
1100127,94) 

390(9.91) 
.410(1041) 

1I,·05011.271MAX 

~~'.200(5'08IMAX 
I U --I .120(3.051 

150(3.811 

.. 09012291j---I ~O~ _H __ ()!,510381 '.02010.5)1 
.110(2.79) ,06211.571 .023(0,58) .050(1.27) 

1.000(25.40)REF 

·:,~:::i~ ~ [: ~~ ~ J:: ~hm 
~__ 1.186(30.12) ~ 

1.214(3084) 
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I 
590(1499) 
61011549) 

I 

I L_ 
.008(0.20Il 
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PACKAGE INFORMATION Dimensions in inches (millimeters) 

DIP·24C·A02 

24-LEAD CERAMIC 
METAL SEAL 
DUAL IN·LlNE PACKAGE 

Dlp·24C·C02 

24-LEAD CERDIP 
WITH TRANSPARENT LID 
DUAL IN·LINE PACKAGE 

DIP·24C·C03 

24·LEAD CERDIP 
DUAL IN·LlNE PACKAGE 

,~:~~~~=I~~~G~~ .390{9.91) 
.410{1O.41) 

I 1.168(29,66) I 
1.212{30.78) 

.056(1.42)MAX 

.06011.52) 

R025!O.64)REF 

pj', 17714'501MAX 
.120(3.05) 
150(3.81) 

.025(0.64) 
045(1.14) 

.023(0.58) 

-j~~~-~";OO~I2;'~~I~M~AX~~~:S~~~~3 1= -I 
~ .2!30(S.84IMAX 

-rt, I .120(3.05) _f._l ·150(3.811 
I , 

020(051) 
050(1.27) 

.013(0,331 
023(0.58) 

~E;t;~'~'0~O~I2;'M~IM;A~X~~~~~~~~~ 

I, J I =p:,:::" I Ij.15013.Sll L. ! .032(0.811 I I~I .02010.5~1 
TYP r 05011.27) 

1.042(1~~~GOoT27.94iREF 1.01310.331' 

.062(1.58) .023 (0,581 
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PACKAGE INFORMATION Dimensions in inches (millimeters) 

FPT·24C·F01 

24-LEAD CERAMIC 
FRIT SEAL 
FLAT PACKAGE 

FPT·24·C02 

24·LEAD CERDIP 
FLAT PACKAGE 

Dlp·24p·M01 

24-LEAD PLASTIC 
DUAL IN·LlNE PACKAGE 

INDEX 

.050(1.27) 
TVP l-~~ 

550(13.97}TYPE 

I JSOI9.9l} I 
406(10.31 ) 

.....L=L 

A.025W.64)"!.EF If I 

INDEX 

1.200(30.48) 
1.300(33.02\ 

--, ---.100(2.54)MAX 

.514(13.06) .600(15.24) 

l 
.524(13.31) 

fin=r=nF'FT"R=n=ff=rF"Ff''FFf'Fffl
I

J379) 
1.171(29.74j . 
1.197(30.40\ 
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PACICAC2 INFORMATION Dimensions in inches (millimeters) 

Dlp·28C·A01 

28-LEAD CERAMIC 
METAL SEAL 
DUAL IN·LlNE PACKAGE 

Dlp·28C·C01 

28-LEAD CERDIP 
WITH TRANSPARENT LID 
DUAL IN·LlNE PACKAGE 

LCC·32C·A01 

32·PAD CERAMIC 
METAL SEAL 
LEAD LESS CHIP CARRIER 

·"'~i;I::] ~ ~ ~ ~H~ ~:~I 
I 1.386(35.20) ! ~----;..J. 

1.414(35.921 I 

~ ~"77(4'50IMAX 

lJJ'l1U .120(3.05) .150(3.81) 

.09012.291 1 ! .046(1.17) .01510.38) 

.110(2.791 .054(1.:m --H-~ :g;g:~:~~l 

R .026(0.641 
REF 

1.300(33.02)REF 

1 
.570(14.481 

1", ... rc"'~"'~"'~"'~"'~1.'4';~"t3;~.4r5",;=-rc"'~"'~"'~"'~~I]" 
1.500138,10) 

--1 .100(2.64IMAX -, 
--L23015.84IMAX ;:P..,2013.0S) 

.15013.811 

.Q9012,291 .Q42(1.071 .03210.811 .020 0.51 I 

.,1012.79If--____ .D6_2,,'(~o;;.~"'7:'"33".O;;;2t;oR .. EF,--R-EF--tr-- .05011.271 

PIN NOL~ 
INDEX 

.445111.30\ 

.460111.68'-
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.01310.33) 
.023(0.581 

LL.13013.30IMAX 



REPRESENTATIVES 
Arizona Florida (cont'd) Michigan Texas 
Thom Luke Sales, Inc. Dyne·A·Mark Corporation API Associates Ion Associates 
2940 N. 67th Place P.O. Box 33 9660 E. Grand River 1504 109th Street 
Suile H Mailland, FL 32751 Brighton, MI 48116 Grand Prairie, TX 75050 
Scottsdale, Al. 85251 (305) 831·2097 (313) 229·6550 (214) 647·8225 
(602) 941·1901 TWX: 810·853·5039 TWX: 810·242·1510 TWX: 910·866·4645 

California Dyne·A·Mark Corporation Minnesota Ion Associates 
Reed Electronic Markeling P.O. Box 339 Electromec Sales, Inc. 8705 Shoal Creek Blvd. 

P.O. Box 206 Palm Bay, FL 32905 101 W. Burnsville Parkway Suite 213 

Los Alamitos, CA 90720 (305) 727-D192 Burnsville, MN 55337 Austin, TX 78758 
TWX: 510·959·6000 (612) 894·8200 (512) 458·2108 (714) 821·9600 

g~re'~:chnical Marketing 
TWX: 910·576·0232 TWX: 910·874·1355 TWX: 910·341·7295 

Ion Associates Reed Eleclronic Marketing New Mexico 
P.O. Box 964 925 Main Street Suite 203 Straube Associates 10333 Northwest Freeway 

Del Mar, CA 92014 Stone Mountain, GA 30086 11701 Menaul Blvd. NE 
Suite 412 

(714) 452·1456 (404) 962·2530 
Suite E 

Houston, TX 77092 
TLX: 804·468 (713) 681·6266 TWX: 910·322·1131 
Idaho 

Albuquerque, NM 87112 TWX: 910·881·3776 
Straube Associates Straube Associates 

(505) 292·0428 
Utah 2551 Casey Avenue 2419 W. State Street, *10 

TWX: 910·989·0629 
Straube Associates MI. View, CA 94043 Boise, 10 83702 New York 3509 S. Main Street (415) 969·6060 (208) 343·9850 Tech·Mark/Upstate Assoc. Salt Lake City, UT 84115 TWX: 910·379·6556 

illinois P.O. Box 173 (801) 263·2640 
Straube Associates Sieger Associates Mendon, NY 14506 TWX: 910·925·4096 

1~~~r~a8;,; 9~[:S 1805 Hicks Road (716) 624·3840 Washington 
(916) 885·0632 Rolling Meadows, I L 60008 Ohio Olson, Ferree & Associates 

(312) 991·6161 Del Steffen & Associates 12727 NE 20th 
Colorado TLX: 25·4022 69 Alpha Park Drive Suite 4 
Straube Associates Indiana Cleveland, OH 44143 Bellevue, WA 98005 
3699 W. 73rd Avenue Sieger Associates (216) 461·8333 (206) 883·7792 
Westminster, CO 80030 6505 E. 82nd S1. Suite 107 Del Steffen & Associates TWX: 910·443·3003 
(303) 426-D890 Indianapolis, IN 46750 1201 E. David Road Canada 
TWX: 910·938·0390 (317) 842·0373 Dayton, OH 45429 Pipe·Thompson Ltd. 

Connecticut TLX: 27·6258 (513) 293·3145 5468 Dundas Street West 

Camp Rep Associates Kansas Del Steffen & Associates Suite 206 

605 Washington Avenue Sieger Associates 173 Otterbein Drive 
ISlington, Ontario M9B 6E3 

North Haven, CT 06473 6328 Robin Hood Lane Lexington, OH 44904 
(416) 236·2355 

(203) 239·9762 Shawnee Mission, KS 66203 (419) 884·2313 
TWX: 610·492·4367 

(913) 831·0133 Puerto Rico 
Florida Maryland Oklahoma Camp Rep AssOCiates 
Dyne-A·Mark Corporation Component Sales, Inc. Ion Associates KQH8 Miradero 
1001 NW 62nd Street 3701 Old Court Rd. *14 9726 E. 42nd Street P.O. Box 724 
Suite 107 Baltimore, MD 21208 Suite #125 Mayaguez, PR 00708 
F1. Lauderdale, FL 33309 (301) 484·3647 Tulsa, OK 74145 (809) 832·9529 
(305) 771-6501 TWX: 710·862·0852 (918) 664·0186 TLX: 345·2062 
TWX: 510·956·9872 MassachuaaHs Pennsylvania 
Dyne·A·Mark Corporation Camp Rep Associates Omni Sales 
P.O. Box 6117 100 Everett Street 1014 Bethlehem Pike 
Clearwater, FL 33518 Westwood, MA 02090 Erdenheim, PA 19118 
(813) 441·4702 (617) 329·3454 (215) 233·4600 
TWX: 810·866·0438 TWX: 710·348·1469 TWX: 510·661·9170 

DISTRIBUTORS 
Alabama California California (conl'd) Colorado 
Marshall Industries Celee Electronics Marshall Industries Marshall Industries 
3313 South Memonal 721 Charcot Avenue 10105 Carroll Canyon Road 7000 N. Broadway 
Huntsville, AL 35801 San Jose, CA 95131 San Diego, CA 92131 Denver, CO 80221 
(205) 881·9235 (408) 263·7373 (714) 578·9600 (303) 427·1818 

TWX: 910·338·0288 TWX: 910·322·1353 TWX: 910·938·2902 
Arizona Cetee Electronics 
Cetec 5610 E. Imperial Hwy Marshall Industries Connecticut 
3617 N. 35th Avenue Southgate, CA 90280 788 Palomar Avenue Marshall Industries 
Phoenix, Al. 85017 (213) 773·6521 Sunnyvale. CA 94086 Village Lane 
(602) 272·7951 TWX: 910·583·1947 (408) 732·1100 Barnes Industrial Park 

Marshall Industries Celee Electronics Marshall Industries Wallingford, CT 06492 

3940 Ruffin Street 17321 Murphy Avenue (203) 265·3822 
835 West 22nd Street 

Unit E Irvine, CA 92714 TWX: 710·476·0300 
Tempe, Al. 85281 Milgray Connecticut 
(602) 968·6181 San Diego, CA 92123 (714) 556·6400 

TWX: 910·950·1946 (714) 278·5020 (213) 443·3724 378 Boston Post Road 
TWX: 910·595·1969 Orange, CT 06477 

Sterling Electronics 
Marshall Industries (203) 795·0711 
8015 Deering Avenue Time Electronics Norcal 

2001 East University Drive Canoga Park, CA 91304 1339 Moffett Park Drive Florida Phoenix, Al. 85034 (213) 999·5001 Sunnyvale, CA 94086 Marshall Industries (602) 258·4531 TWX: 910·494·4821 (406) 734·9888 4205 34th Street SW TWX: 910·951·1555 TLX: 172·233 
TLX: 667·317 Marshall Industries Orlando, FL 32805 

9674 Telstar Avenue Time Electronics West (305) 841·1878 
Time Electronics Arizona EI Monte, CA 91731 19210 S. Van Ness Milgray Florida 
1203 W. Geneva 0 rive (213) 686·0141 Torrance, CA 90501 1850 Lee Road, Suite 104 
Tempe, Al. 85252 TWX: 910·587·1565 (213) 320·0880 Winter Park, FL 32789 
(602) 967·2000 TWX: 910·587·3448 TWX: 910·349·6650 (305) 647·5747 
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DISTRIBUTORS (Continued) 

Flortda (conl'd) M.s.achusetts (conl'd) New York (conl'd) Texas (cont'd) 
Time ·Electronics Florida Sterling Electronics Marshall Industries 
6610 NW 21st Avenue 11 Waverly Oaks Road 275 Oser Avenue Marshall Inaustries 

F1. Lauderdale, FL 33309 Waltham, MA 01254 Hauppauge, NY 11788 14205 Proton Road 

(305) 974-4800 (617) 894-6200 (516) 273-2424 Dallas, TX 75234 

TWX: 5.10-956-9408 TLX: 923-438 ~4) 233-5200 

G""'lIla Time Electronics New England 
Marshall Industries X: 910-860-5472 

Marshall Industries 400 New Boston Park 
1260 Scottsville Road Marshall Industries 

4364B Shackelford Road Woodburn, MA 01801 
Rochester, NY 14624 3698 Westchase Dr. 

Norcross, GA 30093 (617) 935-8080 
(716) 235-7620 Houston, TX 77042 

(404) 923-5750 TWX: 710-393-0171 
TWX: 510-253-5526 (713) 789-6600 

TWX: 810-766'3969 Michigan Marshall Industries TWX: 910-881-6332 

Milgray,Atlanta Camelot Electronics 6810 Ellicott Dr. Weatherford 
17 Dunwoody Park 37045 Schoolcraft Hwy. 

E. Syracuse, NY 13057 4658 Sunbelt Drive 
Suite 102 Livonia, MI 48150 (315) 432-0644 'Dallas, TX 75248 
Atlanta, GA 30338 (313) 591-0055 Mast Distributors (214) 931-7333 
(404) 393-9666 Reptron ElectroniCS 215 Marcus Blvd. TWX: 910-880-5544 

illinois 34403 Glendale Hauppauge, NY 11788 
Weatherford Livonia; MI 48150 (516) 273-4422 

ClassiC Component Supply (313) 525-2700 Milgray Electronics 
3500 West T.C. Jester Blvd. 

3328 Commercial Avenue TWX: 810-242-1453 Houston, TX 77018 

Northbrook, IL 60062 191 Hanse Avenue VJ.,~: 69Bfo!:a~6222 
(312) 272-9650 Minnesol. Freeport, NY 11520 

TWX: 910-686-4783 Marshall Industries (516) 546-5600 

Intercomp mc. 13810 24th Avenue North TWX: 510-225-3673 Weatherford 

2200 N. Stonington Suite 460 4861 Fredericksburg Road 

Hoffman Estates, IL 60195 
Plymouth, MN 55441 

Ohio 
San Antonio, TX 78229 

(312) 843-2040 (612) 559-2211 Camelot Electronics 
(512) 340-3764 

Marshall Industries Missouri 3827 April Lane Washinglon 
649 Thomas Drive Time Electronics Midwest Columbus, OH 43227 Bell Industries 
Bensenville, IL 60106 330 Sovereign Court (614) 239-0056 1900 132nd NE 
(312) 595-6622 S1. Louis, MO 63011 Marshall Industries 

Bellevue, WA 98005 
TWX: 910-256-4185 (3J4) 391-6444 (206) 747-1515 

TWX: 910-760-1893 
6212 Executive Blvd. TWX: 910-443-2482 
Dayton, OH 45424 

Kansas New Jersey (513) 236-8088 Marshall Industries 

Milgray Kansas TWX: 810-459-1604 1158 Inaustry Drive 

6901 W. 63rd. Street Marshall Industries Tukwila, WA 98188 

Overland Park, KS 66202 1111 Paulison Avenue Milgray Cleveland (206) 575-3120 

(913) 236-8800 Clifton, NJ 07015 6155 Rockside Road TWX: 910-444-2274 
(201) 340-1900 Cleveland, OH 44131 
TWX: 710-989'7052 (216) 447-1520 Wisconsin 

Maryland Marshall Industries 
Classic Components 

Marshall Industries Oklahoma 2825 S. 160th Street 
16760 Oakmont Avenue 102 Gaither Drive New Berlin, WI 53151 
Gaithersburg, MD 20760 M1. Laurel, NJ 08054 Radio, Inc. (414) 786-5300 

(215) 627-1920 1000 South Main 
(301) 840-9450 (609) 234-9100 Tulsa, OK 74119 Marsh Electronics 
TWX: 710-828-9748 TWX: 710-7~-3969 (918) 587-9123 1563 S. 101 st Street 
Milgray Washington Mast Distributors 

TLX: 492-429 Milwaukee, WI 53214 

11820 Parklawn Drive 21 Broadway 
(414) 475-6000 

Room 102 Danville, NJ 07834 Oragon TWX: 910-262-3321 

Rockville, MD 20852 (201)263-1180 Parrott Electronics Canada 
(301) 468-6400 TWX: 510-227-6622 

15824 S.w. Upper Boones Ferry Rd. Future Electronics Corp. 
TWX: 710-826-1126 Lake Oswego, OR 97034 237 Hymus Blvd. 

~ci~~a~r~:~t~~~elxec. Campus 
(503) 684-3100 Pointe Claire, Quebec H9R 5C7 

Mas.achusetts TWX: 910-467-8720 ~14) 694-7710 
Cavalier Components, Inc. Suite B WX: 610-421 -3251 
220 Reservoir Street Marlton, NJ 08053 Pennsylvania Carsten Electronics LTD 
Needham Heights, MA 02194 (609) 983-5010 

Time Electronics Mid Atlantic 25 Howden Road, Unit 5 
(617) 449-3112 TWX: 7 t 0-896-0405 520 Parkway Avenue Scarborough, Ontario MIR 3E8 

Future Electronics Corp. Sterling Electronics Broomall, PA 19008 (416) 751-2371 

133 Flanders Road 
774 Pleiffer Blvd. (215) 359-1200 TLX: 06-963748 

Westboro, MA 01581 ~'i{~r 4~~~& NJ 08861 TLX: 845-317 

(617) 368-2400 TLX: 138-679 Rhode I.hind TWX: 710-390-0374 

Marshall Industnes NewYori< 
Edwards Electronics 

Current Components 
P.O. Box 819 

One Wilshire Road 55 Electronics Dr. 
BurlIngton. MA 01803 215 Marcus Blvd. Warwick, RI 02888 
(617) 272-8200 Hauppauge, NY 11788 (401) 781-8000 
TWX: 710-332-6359 (516) 273-2600 TWX: 710-382-7655 

TWX: 510-227-6622 

r~lf~~ra~:~a~rgland Marshall Industrires Texas 
10 Hooper Road Active Component Technology 

Burlington. MA 01803 Endwell. NY 13760 15800 Addison Road 
(617) 272-6800 (607) 754-1570 Addison, TX 75001 
TWX: 710-332-6508 TWX: 510-252-0194 (214) 980-1888 
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