L bROGRAMMABLE

FUJITSU Ee O S22
([T 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 |IOP {lsolation 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.
o 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.
e Law current PNP inputs,
® AC characteristics guaranteed over full
operating voltage and temperature
range via unique testing techniques.
e Fast access time
Y : 256ns typ, 35ns max,
H : 30ns typ, 45ns max.
E : 30ns typ, 5bns max.
L : 40nstyp, 70ns max.

TTL compatible inputs and outputs.
Open coliector cutputs (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: —CVI

JEDEC approved pin out.

ABSOLUTE MAXIMUM RATINGS (See NOTE)

Rating Symbol Value Unit
Power Supply Voltage Vee -0.5to +7.0 Y
?r?::‘ier:gS:FoF;I!arzﬂitsg? Veer -0.5t0+7.5 v
Input Voltage Vin -1.51055 v
Input Voltage {during programming) Viera 225 v
Output Voltage (during programming) | Vgpre -051t0+225 vV
Input Current ™ -20 mA
Input Current {during programming) lirRaG +270 mA
Output Current louT +100 mA
QOutput Current (during programming} | loprg +1560 mA
Storage Temperature sf::_rl\féc Tseg _Sg :2 :2(5) Y
Qutput Voltage VouT -0.5t0 V¢ vV

MB7131E/H/L
MB7132E/H/Y/L
MB7131E-SK/H-SK/L-SK
MB7132E-SK/H-SK/Y-SK/L-SK

January 1988
Edition 2.0

CERAMIC PACKAGE
DIP-24C-C04(-SK}

CERAMIC PACKAGE
DIP-24C-CO1

CERAMIC PACKAGE
FPT-24C-A01

PLASTIC PACKAGE
DIP-24P-M02

CERAMIC PACKAGE
LCC-28C-AD1

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.

www.DataSheet4U.com

PIN ASSIGNMENT

A-[ e 2a[QVceiPVeel

A2 23] Ay

a3 22 Ay

a4 21 []CE,

A5 20[]CE | 1PVce)

A6 19 CE;,

A7 18] CE.

AnEB 170y

o, 0o 16[70-

0.0 1570,

O[]t 147770,
GND[J12 13Jo,

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 max-
mum rated voltages to this high impedance
circuit.
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Fig. 1 — MB7131/7132 BLOCK DIAGRAM

CE, 0——
CE, O0—
CE3 O————
CEy O——

8192(128 x 64) BIT
:> MEMORY CELLS
ADDRESS
BUFFERS
™~ MULTIPLEXERS
[
CHIP N

ENABLE > QUTPUT BUFFERS

co s bbbl

Og O3 O Os 04 O3 Oy o4

CAPACITANCE {(f = 1MHz, Vgc = +5V V| = +2V, Ta = 25°C)

Parameter Symbol Min Typ Max Unit

Input Capacitance C, — - 10 pF

Qutput Capacitance Co — - 15 pF
i H
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GUARANTEED OPERATING CONDITIONS

Parameter Symbol Min Typ Max Unit
Supply Voltage Vee 475 5.0 5.25 v
Input Low Voltage Vie 0 - 0.8 A"
Input High Voltage ViH 20 - 5.5 \'
Ambient Temperature Ta [¢] - 75 °c

DC CHARACTERISTICS

{Full guaranteed operating conditions unless otherwise noted.)

Parameter Symbol Min Typ Max Unit
Input Leakage Current
Vi = 5.5V) n 40 KA
Input Load Current | A
(V| L= 0,45V) F -250 H
Output Low Voltage loL = 10mA v 0.45 v
{loL = 16mA) loL = 1BMA oL 0.50
Qutput Leakage Current
(Vo = 2.4V, Chip disabled) MB7131 loLk 40 HA
Output Leakage Current
(Vo = 2.4V, Chip disabled) MB7132 Ton 40 KA
Output Leakage Current
(Vo = 0.45V, Chip disabled) MB7132 boiL -40 HA
Input Clamp Voitage
{Iy =-18mA] Vic -1.2 Y
Power Supply Current E/H/Y ‘ 125%* 175 A
(V5 = OPEN or GND} L cc 45** 60 m
Output High Voltage
(lg = ~2.4mA} MB7132 Vou- 24 v
Output Short Circuit Current
(Vo = GND) MB7132 los- -15 -60 mA
Note: *Denotes guaranteed characteristics of the output programming, but are guaranteed by factor testing.
high-level (ON] state when the chip is enabled **This value denotes conditions at T, =25°C and
(Vzg =0.4V) and the programmed bit is addressed. Ve = +5.0V.

These characteristics cannot be tested prior to
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Fig. 2 — AC TEST CONDITIONS
— T‘Vcc
3
| MB7131/MB7132
H R, Ry cL
CL—T Rz INPUT CONDITIONS tAn 30002 60091 306F
Amplitude . ... ... ... ... 0OV 10 3V
Rise and Fall Time .......... 5ns from 1V 10 2V Dis 3004 6000 30pF
Frequency ... .............. TMHz 1eN 30092 6000 30pF
{Full guaranteed operating conditions unless otherwise noted.)
L E H MB 7132Y/Y-5K
Parameter Symbol Unit
Typ Max Typ Max Typ Max Typ Max
Access Time (via address input) taAa 40 70 30 55 30 45 25 35 ns
Output Disable Time tois 15 50 15 40 15 30 15 25 ns
Output Enable Time ten 25 50 15 40 15 30 15 25 ns
OPERATION TIMING DIAGRAM
Vin
ADDRESS INPUT va X.sv
: Vi
CE : Vin
CHIP ENABLE INPUT K
CE -{‘ - ViL
— laa - AA
Y st ) " Vor
QUTPUT *’1.5\1 \* 1.5V
__________ vy L__.________.\/OL
CE Vin
CHIP ENABLE INPUT Xiv X.Sv
CE | . ViL
|
tors == - = f——ten
o
OUTPUT | 1 5V
Vo t06V
VoL

Note: Output disable time is the time taken for the out-

put to reach a high resistance state when same of
chip enables is taken disable. Qutput enable time is
the time taken for the output to become active
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when all of chip enables are taken enable. The high
resistance state is defined as a point on the output
waveform equal to a AV 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 diede for
reliable operation.

OPEN-COLLECTOR QUTPUT

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 probiems [false triggering}
as well as power drain. For example,
the transient current (low impedance
high-level 1o low impedance tow-level)
is typically 30mA for the MB 7132
(3-state) compared to OmA for the
MB 7131 {open-collector)

THREE-STATE OQUTPUT

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 alf the desirable features of
a totem-pole TTL output {e.q., 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

MBI e

FUJITSU

T

Fig. 3 — MB 7131/7132 INPUT

/)
Input O— -

Fig. 4 — MB7131 OUTPUT

Qutput
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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 cireuit 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 7132 OUTPUT

TYPICAL CHARACTERISTICS CURVES

Fig. 6 — Iiy INPUT CURRENT
vs Viy INPUT VOLTAGE
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Fig. 7 — 1o, QUTPUT LOW CURRENT
vs Vg OUTPUT LOW VOLTAGE
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oL, OUTPUT LOW CURRENT {mA)

taa, ACCESS TIME (ns)

Fig. 8 — Ig, OUTPUT LOW CURRENT

vs Vo, OUTPUT LOW VOLTAGE
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MB7132E/H/Y/L
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Fig. 9 — gy OUTPUT HIGH CURRENT
vs Von OUTPUT HIGH VOLTAGE
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Fig. 16 — 1,5 DISABLE TIME
vs. AMBIENT TEMPERATURE
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Fig. 17 — tpjs DISABLE TIME
vs. AMBIENT TEMPERATURE
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Fig. 19 —tgy ENABLE TIME Fig. 20 — tgy ENABLE TIME
vs AMBIENT TEMPERATURE vs. AMBIENT TEMPERATURE
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Fig. 22 — DELAY TIME INCREASE
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PROGRAMMING INFORMATION

RS e el BB OUSRB IR I TE g S BT

L e T P e R N

FUJITSU PROM TECHNOLOGY
The Fuiitsu MB 7100 series is the Fig. 24 — PROGRAMMED CELL (CROSS SECTION)

junction-shorting Schottky PRCM. A
memory cell consists of a program-
mable element of a PN diode and a

vertically connected PNP transistor. / Cover Glass
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~ Buried Layer (N*)
substrate (Fig. 24]. =
Substrate (P7)

Epitaxial Layer (N}

Each word line island is divided by
passive isolations named tOP (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 Z
memory cell makes a high packing
density possibie.

] Programmed by DEAP {Diffused Eutectic ,
Aluminum Process)

In programming, reverse current pulses :
are applied to the cathode of the PN Fig. 25 — INTERNAL PROGRAMMING CIRCUIT :
diode. This increases the temperature
at the junction. When the temperature
reaches the point where the silicon and
aluminum farm a eutectic, the eutectic A

diffuses from the surface of the metal- 0 ED'—
silicon contact region to the anode of
the PN diode, and results in junction
shorting. This program technique was Programmable
therefore named “‘Diffused Eutectic Element
Aluminum Process” (DEAP).

Q2

——0
CUTPUT

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 ) B ™~ e
the eutectic, and protects the PNP 19_ CGa
transistor from destruction. CE, q\ j
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MB7131E/H/L
MB7132E/H/Y/L

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 lin electrical view)

The device is manufactured with out-
puts low {positive ogic “zera’’) 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,
and Q,, are turned on to select the
desired bit for programming by using
eight address inputs. By applying the
PVeog pulse voltage, the chip is dis-

DC SPECIFICATIONS (T, =25°C)

MB7131E-SK/H-5K/L-SK
MB7132E-SK/H-SK/Y-SK/L-SK

abled and transistor Qg is held off,
Then, a train of programming pulses
applied to the desired output flows
through transistor Q, and memory cell
into transistor Q,. This programming
changes the programmable
element to the conducting state.

current

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
ts capable of sinking only one unit of
pregramming 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,
2 programmed device should source
24mA at Vg, = 2.4V and Vee =
7.0V at 25°C ambient temperature,

LIABILITY

Fujitsu wutilizes an extensive testing
procedure to ensure device perfarm-
ance prior to shipment. However,
100% programmability is not guaran-
teed, and it is imperative that this
specification be rigorously adhered 1o
in order to achieve a satisfactory pro-
gramming vyield. 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.

Parameter Symbol Min Typ Max Unit
Input Low Voltage Vio 0 08 \%
input High Voltage Vin 20 5.25 Vv

P 8.7 7.0 7.3

Power Supply Voltage PVee R P 5o 525 V
Programming Pulse Current lepg 120 130 mA
PV e Pulse Voltage PVee 20 20 22 \'
Programming Pulse Clamp Voitage VpeRG 20 20 22 A%
PVce Pulse Clamp Current Plce 230 260 mA
Reference Voitage for a Prog. 1" Veer 1.0 15 24 \%




MB7131E/H/L
AR AR

MB7131E-SK/H-SK/L-SK FUJITSU
71 e Sl S s T

AC SPECIFICATIONS {T, = 25°C)

Parameter Symbol

Programming Pulse Cycle Time tcve ;
Programming Pulse Width tpwtl) 10 11 12 us
Programming Pulse Rise Time 1,2 - - 2 us
PV g Pulse Rise Time 1,42 - - 2 us %
PV cc Pulse Rise Time 13 - - 2 s §
Programming Pulse Fall Time t4l4) - - 2 LS %
PVce Puise Fall Time 1444 - - 2 us §
PVcc Pulse Fall Time 149 - - 2 ks %
Address Input Set-up Time tsa 2 - - us L‘
Chip Enable Input Set-up Time tse 2 - - s ,
PVce Set-up Time 1gp'® 4 - - us
Address Input Hold Time tha 2 - - 13
Chip Enable Input Hold Time the 2 - - us
PV e Hold Time tup!? 2 - - us
PV g Pulse Trailing Edge to Read Strobe Time tpr® 10 - - s
Programming Pulse Number - - - 100 Times
Programming Time/Bit - 120 150 6120 us/bit
Additional Programming Pulse Number - 2 2 2 Times
Notes: (1) Stipulated 200£2 load and 15V. (6) From 6.8V to 5.2V (3012 load).

{2) From 1V to 19V (200%2 load). (6} From PV g pulse 19V to programming pulse 1V.

{3) From 5.2V to 6.8V (30£2 load). (7} From programming pulse 1V to PV g pulse 19V.

{4) From 18V to 1V (200¢£2 load}. (8) From PV g pulse 1V to read strobe.
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PROGRAMMING INFORMATION (continued)

R

TYPICAL WAVEFORMS

S
e J_ru

ADDRESS Vi
__ Vi
CEq ViH
CEa3 ViL
PV
cE v tha
tsa— 1Y tHe
ISC f
PROGRAMMING
PULSE
teve——- !

i

READ STROBE ' " ' n I i PULSES

~——PROG. PULSES" —{=—— ADDITIONAL PROG.

ONE DETAILED PROGRAMMING CYCLE

6.8V 6.8V
PV
¢ 5.2v 5.2V
1 if
19\|/- 18V
LAVE tf%—dk 1w

-F‘IQ\/ IQV]'

SVAr—tpw— 15
PROGRAMMING
PULSE

READ STROBE ——1pR QLSV
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PROGRAMMING PROCEDURE

. Appl\/ power; Vcc = PVCC' GND =

ov.

. Select the desired bit.

. Read the output to confirm the

voitage Vg = low, {In the case of

Vo = high, select the next desired

bit.)

. Apply a 20V pulse voltage to the

PV g input.

. Apply a programming pulse with

amplitude of 120mA and duration

of tpyw (11us) after a delay of tgp

(4us).

. Read the output V, after a delay

of Ipg (10‘15)

a) In the case of Vg = low, repeat
steps 4", "B and 6" with
cycle time of toye (50us).

b} In the case of Vg = high, apply
2 additional programming pulses
to provide a highly reliable
memory cell.

. Select the next desired bit after a

delay of tya (2us).

Note 1) Programming must be done

bit by bit.

2) Ambient temperature during
programming must be room
temperature. {25°C+2°C)

MB7131E/H/L
MBZ7 132E/H/Y/L
MB7131E-SK/H-SK/L-SK

ANARORR A
FUJITSU

MB7132E-SK/H-SK/Y-SK/L-SK  IIIHINIRMIAIIE

Fig. 26 — PROGRAMMING FLOW CHART

Vee SUPPLY

BIT SELECT

READ

NO

N APPLY
r=t PVce PULSE

t

NO APPLY
PROG. PULSE

YES

READ
NG

Vo= n=n+1

YES

APPLY
PVcog PULSE

!

APPLY 2
PROG. PULSES

L
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n PACKAGE DIMENSIONS

{Suffix: -Z)

24-LEAD CERAMIC {CERDIP) DUAL IN-LINE PACKAGE
(CASE No.: DIP-24C-C01)

0° to 15°
pniainininisinininsinisis) T‘
!
R.02510.64) | i
REF
5207920 4407015 |
-;‘(’,055‘ 13130a 600(15.24)REF
(13217570 (15.4870°7) \
—— J
D U N N I O R B O
; 004
+.040 +1.02 oot
‘ 1.2517,75081.787 %) -.Do?g
{0.25"710)
-0.05
— 100{2.54)MAX
H
230(5.84IMAX
134,014
13.40+0.36}
.100:.010 .032{0.81})
Rt el +.018 +0.46
{2.54:0.25) TYP ‘ .032_‘012(0.81_0'30)
1.100{27 94)REF +.005
.052+.010 -0184_003 Dimensions in
A A ooy 5 i (millimewrs)
{1.32:.025) 1046013 nehes
" -0.08

S©FUJITSU LIMITED 1985 D240D08SC-3

Suffix: -2)

24-LEAD CERAMIC [CERDIP) DUAL IN-LINE PACKAGE
(CASE No.: DIP-24C-C04)

1 rp Ly ] L wie ] L o P Ir—r L = ] —r w1 -} -
R 025(0.64) ) ( ?
REF +.014

.288°°p04  .319:.006
+0.36, [8.10:0.16)

J-[1"xo|5°

62)TYP

(7.32*330)
+027 B
11937322
.69
30.30°3:55) «0.10

10.25" 4 g5}

—= t=—06511.651MAX

T ' .23015.84)MAX

.134:.014
{3.4010.36)

.100:.010 032(0.81) ‘ 0325013
+ TY . +0.46,
(2.54+0.25) P {0.81 :g;g)
) 1.100({27.94)REF +.005
.052:.010 |.-0"8- 003

{1.32+0.25) +0.13 Di ions i
(0-46—0.08) in::r:::"(lr:illi:-uu)

©FUJITSU LIMITED 1987D240165-3C
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MB7 131E/H/L
MB7132E/H/Y/L
MB7131E-SK/H-SK/L-SK
MB7132E-5K/H-SK/Y-SK/L-SK

EREAARAM A
FUJITSU

VMO

PACKAGE DIMENSIONS

{Suffix: -M})
24.LEAD PLASTIC DUAL IN-LINE PACKAGE
{CASE No.: DIP-24P-M02) L
15" MAX
O 111 r1mi1Mrmn [ f
INDEX-1 (EJECTOR MARK)
WSS o015 24)7vP
INDEX-2
|
UL OO OO OO [
11891293
189012 .010+.002
+0.20
{30.20%3-20) o0 {0.25:0.05)
.060(1.27} 0399 _—
+0.50
MAX 0.98757") B
\ 1
7 195(4 96IMAX
H' _118(3.00)MIN
.100(2.54) 050t 920 | 018~ 003
. - | | +, Dimensions in
TVP e v 020105} MIN inches [millimeters)
Y0
© FUJITSU LIMITED 1987 D240155-2C
(Suffix: -CF}

24-LEAD CERAMIC (METAL SEAL) FLAT PACKAGE
(CASE No.. FPT-24C-AQ1}

{16.24:0.30)

© FUJITSU LIMITED 1987 F240065-2C

[«-01000.25]
_'I MIN
i
275:.025
(6.99:0.64}
.9067(23,04)
400+.007 M |
. +
{10.16:0.18) '25:9\;-;'1”
INDEX AREA J
L
.275:,025
(6.99:0.64)
002
.050(1,27) _-9!?3383 i 0057691
VP 0437008, 1012779932
5502.006 031(0.79) .085:.015
{13.97:0.13) MAX (2.16:0.38)
B00:.012

Dimensions in inches
{millimeters}




AR
FUJITSU

AT

MB7131E/H/L

MB7132E/H/Y/L
MB7131E-5K/H-SK/L-SK
MB7132E-SK/H-SK/Y-SK/L-SK

PACKAGE DIMENSIONS

{Suffix: -CV)

28-PAD CERAMIC (METAL SEAL) LEADLESS CHIP CARRIER
(CASE No.: LCC-28C-A01)

e o -ED2IGITYP

1

R.008(0 20} TYP
€.040(1.02)TYP. Jimrcls Jr{ i 095001.27ITYR
(3PLCS) / L
I 050: 006
H— I 'lll 27:0.158)
—] P g
*PIN NO.1 INDEX = E1-pin no1 INDEX - (90
= ] N =
o 350BR  p ) = .300(7.62)TYP
TV :
= P — )
.04011.02) i . 005 “\C.015(0.381TYP
010 | | 025:.
3507908 TP 064013 | 075(1.905)TYP
[t Y o T !
025 Q60{1.62) | 0502006 -
(11.43°95%3) Tvp ] 0902006
0882 18! | . 127:015)
—t- Ty - 300(7.62)TYP —

*Shape of Pin No.1 index Subjert 10 change without natice

Dimensions o
nehes (i meters)

FUJITSU LIMITED 1987 C280025 5C

PAD CONFIGURATION

CE Pycel ye
CEy CE3CE, DgO,

2824232221 2019

4gf26 8} 0
ag |27, 17] 05
Pyect vee [28

e TOP ViEW I
A, 14| one
A :\J O!
4s 2] 0q

56 7 8 300
Ay AJAI Ay AR ﬁ‘
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