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Fujitsu’s Static RAM Products

Introduction

High-speed CMOS SRAMs

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

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

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

Fujitsu’s high-speed CMOS SRAMs offer the advantages of
low power dissipation, low cost, and high performance.
Features include TTL compatibility and a separate
chip-select pin that simplifies multipackage systems design.

High-speed BICMOS SRAMs

Low-speed CMOS SRAMs

Advanced BiCMOS technology adds ultra-fast access times
to CMOS low power dissipation in Fujitsu’s new family of
static RAMs. Most devices feature an automatic power-down
mode and are generally available in small outline packages
with J-leads (SOJ).

Our low-power CMOS SRAMs are ideally suited for use in
microprocessor systems and other applications where fast
access time and ease of use are required. The memories

use asynchronous circuitry and may be maintained in any
state for an indefinite period of time.

Application-Specific SRAMs

To address the system needs of cache memory chips,
Fujitsu’s gphcation-specific memory line includes both
cache TAG RAM and high-speed static RAM, as well as port
RAMs for multiprocessor systems.



Fujitsu’s Static RAM Products (Continued)

Wide Temperature Range SRAMs

CMOS SRAM Modules

For applications requiring MIL-STD-883 processing, Fujitsu
offers a selection ot high-performance, TTL-compatible
CMOS static RAM products. All of these devices operate in
the “W” temperature range, generally 55° to 125°C. (See
product specifications for specific temperature range.)

Fujitsu manufactures a complete family of reliable CMOS
static RAM memory modules for those applications requiring
high density and large memory storage capability. Fujitsu’s
familé/ oé memory modules are pin-compatible with JEDEC
standards.



High-Speed CMOS SRAMs — At a Glance

Section 1

Maximum
Access Package
Page Device Time (ns) Capacity Options
1-3 MB81C67-35 35 16384 bits 20-pin Plastic DIP
—45 45 (16384w x 1b) 20-pin Ceramic DIP
~55 55 20-pad Ceramic LCC
1-15 MB81C68A-25 25 16384 bits 20-pin Plastic  DIP, ZIP
-30 30 (4096w x 4b) 20-pin Ceramic DIP
-35 35
1-27 MB81C69A-25 25 16384 bits 20-pin Plastic DIP
-30 30 (4096w x 4b) 20-pin Ceramic DIP
-35 35
1-39 MB81C71A-25 25 65536 bits 22-pin Plastic DIP
-35 35 (65536w x 1b) 24-pin  Plastic LCC
22-pad Ceramic LCC
1-61 MB81C74-25 25 65536 bits 22-pin Plastic DIP
—35 35 (16384w x 4b) 22-pad Ceramic LCC
1-61 MB81C75-25 25 65536 bits 24-pin Plastic DIP
-35 35 (16384w x 4b) 24-pin  Plastic LCC
1-73 MB81C78A-35 35 65536 bits 28-pin Plastic  DIP, FPT
—45 45 (8192w x 8b) 32-pad Ceramic LCC
1-87 MB81C79A-35 35 73728 bits 28-pin Plastic  DIP, FPT
—45 45 (8192w x 9b) 32-pad Ceramic LCC
1-101  MB81C81A-35 35 262144 bits 24-pin Plastic DIP,LCC
—45 45 (262144w x 1b) 24-pin Ceramic DIP
24-pad Ceramic LCC
1-113  MB81C84A-35 35 262144 bits 24-pin Plastic DIP, LCC
45 (65536w x 4b)
1-123  MB81C86-55 55 262144 bits 28-pin Ceramic DIP
~70 70 (65536w x 4b) 32-pad Ceramic LCC
1-131  MB8289-25 25 262144 bits 32-pin Plastic DIP, FPT
-35 35 (32768w x 9b)

1-1
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L cMos 16384-BIT
FUJITSU R Teg N blel
[T ACCESS MEMORY

MB 81C67-35
MB 81C67-45
MB 81C67-55

March 1986
Edition 2.0

16,384 WORDS x1 BIT HIGH SPEED

CMOS STATIC RANDOM ACCESS MEMORY
The Fujitsu MB 81C67 is 16,384 words x 1 bit static random access memory
fabricated with a CMOS silicon gate process. All pins are TTL compatible and
a single 5 volts power supply is required.
CERAMIC PACKAGE
For ease of use, chip select (CS) permits the selection of an individual package CERD'P03
when outputs are OR-tied, and automatically power down the MB 81C67. All DIP-20C-C
devices offer the advantages of low power dissipation, low cost, and high per-
formance.
® Qrganization: 16,384 words x 1 bit
® Static operation: No clocks or refresh required CERC::WC:(;O'::A’?KAGE
® Fast access time: 35 ns max. (MB 81C67-35) -20C-FO1
45 ns max. (MB 81C67-45)
55 ns max. (MB 81C67-565)
® Single +5 V supply, £10% tolerance
® Separate data input and output
® TTL compatible inputs and output
® Three-state output with OR-tie capability PLASTIC PACKAGE
® Chip select for simplified memory expansion, automatic power down DIP-20P-MO1
@ All inputs and output have protection against static charge
® Standard 20-pin DIP package (Suffix: CZ, Suffix: P)
® Standard 20-pad Leadless Chip Carrier (Suffix: TV) PIN ASSIGNMENT
® Pin compatible with Fujitsu MB 8167A
Aol ) ZOEVCC
A2 19(J A3
ABSOLUTE MAXIMUM RATINGS (See NOTE) ~20s 'Sg‘u
As[]a 17[ A0
Rating Symbol Value Unit Iu CR s T
As[]s 15[JAg
Supply Voltage Vee -0.5 to +7.0 \% asd7 148
N Oout[]e 13(7] Ay
Input Voltage on any pin Vi | 351470 | v wge e
with respect to = i
Output Voltage on any pin e,
with respect to GND Vour -0.5 to +7.0 v ANt
Output Current louT 150 mA ~ald] figAra
3[4 17{Aqq
Power Dissipation Po 1.2 w s e
Temperature under Bias Taias -10 to +85 °c ool e
Storage Ceramic T -65 to +150 R EEIE!
WE IN
Temperature Plastic sTe 4510 +125 ¢ oo
NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM This device contains circuitry to protect t?e-
RATINGS are exceeded. Functional operation should be restricted to 'a';‘;‘s’tzra%?'e';st‘riga;?jg: “:fwfgv;‘,'?"if‘g‘fd,)'i‘;;
the conditions as detailed in the operational sections of this data that normal precautions be taken to avoid
sheet. Exposure to absolute maximum rating conditions for extended ra:fr:car'a':’e"d °J°ﬂ:£'es"°t';ag&i?‘%;:‘ ‘i"nigeg;i’é:
periods may affect device reliability. circuit.
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Fig. 1 — MB 81C67 BLOCK DIAGRAM

ROW
SELECT .

il

i

il

CELL ARRAY
128 ROWS
128 COLUMNS

—~—Vce

~—— GND

Lo . .

[

I

Din

COLUMN 1/0 CIRCUITS

—° Dour

COLUMN SELECT

CIRCUIT

TRUTH TABLE

s —1 INPUT
DATA
CONT.
POWER
— Down As  Ag Ay Ag Ay Ajg Agg

CS |WE MODE OUTPUT POWER
H X | NOT SELECTED HIGH-Z | STANDBY
L L WRITE HIGH-Z ACTIVE
L H READ DouT ACTIVE
CAPACITANCE (T =25°c, f = 1 MHz2)
Parameter Symbol Typ Max Unit
Input Capacitance (V,y =0 V) Cin 5 pF
CS Capacitance (Vzg =0 V) Ces 7 pF
Output Capacitance (Vgoyt =0 V) CouT 8 pF




MB 81C67-35

[

MB 81C67-45 FUJITSU
MB 81€67-55 (M
RECOMMENDED OPERATING CONDITIONS
(Referenced to GND)
Parameter Symbol Min Typ Max Unit
Supply Voltage Vee 4.5 5.0 55 \
Input Low Voltage Vi -3.0" 0.8 \%
Input High Voltage Viy 2.2 6.0 \
Ambient Temperature Ta 0 70 °c
*-3.0V Min. for pulse width less than 20ns. (V, Min = -1.0 V at DC level)
DC CHARACTERISTICS
(Recommended operating conditions unless otherwise noted.)
Parameter Test Condition Symbol Min Typ Max Unit
Input Leakage _ _
Current Vin =0V toVee I 2.0 2.0 MA
Output Leakage CS=Vy,
-2.0 2. A
Current Vout =0V toVee Lo 2 0 i
Active Supply CS = Vi, lour =0mA
Current Vin = VL or Viy lees 25 40 mA
Operating Supply CS=V., lour =0mA
Current Cycle = Min, C,_ = 0 pF fece 35 60 mA
CS>Vec-02V .
g‘a"dbv Supply Vin 2 Voo -02 V or lea 2 15 mA
urrent Vin 02V
Standby Supply < _
Current CS=Vy lsgo 15 25 mA
Output Low _
Voltage loL = 16 mA Voo 0.4 \Y
Output High -
Voltage log = -4 mA Vou 2.4 \%




[Ty VY-S 81C67-35
FUJITSU MB 81C67-45

(T Y 81C67-55

AC TEST CONDITIONS
Input Pulse Levels : 06Vto24V
Input Pulse Rise And Fall Times: 5ns
Timing Measurement Reference Levels : Input 15V
Output:1.5V
Output Load : Fig. 2
Load | Load Il
2V 2V
100 2 100 @
DouT DouT
30 pF {including Scope 5 pF (Including Scope
I and jig capacitance) I and jig capacitance)
(For tyz, t|_z, twz and tow)

AC CHARACTERISTICS

(Recommended operating conditions unless otherwise noted.)
READ CYCLE™!

MB 81C67-35 MB 81C67-45 MB 81C67-55
Parameter Symbol Unit

) Min Max Min Max Min Max
Read Cycle Time "2 thre 35 45 55 ns
Address Access Time'3 taa 35 45 55 ns
Chip Select Access Time "4 tacs 35 45 55 ns
Output Hold from Address Change toH 5 5 5 ns
Chip Selection to Output in Low-Z "5 tz 5 5 5 ns
Chip Deselection to Qutput in High-Z "5 thz 0 25 0 25 0 30 ns
Chip Selection to Power Up tpy 0 0 0 ns
Chip Deselection to Power Down tpp 30 40 50 ns

Note: *1 WE is high for Read cycle.
*2 All Read cycle are determined from the last address transition to the first address transition of the next address.
*3 Device is continuously selected, CS = V,_.
*4 Address valid prior to or coincident with CS transition low.
*B5  Transition is measured at the point of £500mV from steady state voltage.



MB 81C67-35

A

MB 81C67-45 FUJITSU
MB 81C67-55 MMM
READ CYCLE TIMING DIAGRAM"1*2
READ CYCLE: ADDRESS CONTROLLED*®
tRC |
ADDRESS >K
taA {
ft———— O ———=]
Dour iU oaTa ) DATA VALID
READ CYCLE: CS CONTROLLED**
tRC
CS 57\ /[
tacs -
et 22 e thz 2
HIGH-Z HIGH-Z
DouT DATA VALID
f~———tPD

m : Undefined

50%

Note:

WE is high for Read cycle.

All Read cycle are determined from the last address transition to the first address transition of the next address.

Device is continuously selected, CS =V, .
Address valid prior to or coincident with CS transition low.
Transition is measured at the point of £500mV from steady state voltage.




U - mB 81C67-35
FUJITSU MB 81C67-45

AN - mB 81C67-55

WRITE CYCLE*1*2

“ Parameter Symbol MB 81C67-35 MB 81C67-45 M? 81C67-55 Unit
Min Max Min Max Min Max
Write Cycle Time™3 twe 35 45 55 ns
Chip Selection to End of Write tew 30 35 50 ns
Address Valid to End of Write taw 30 35 50 ns
Address Setup Time tas 0 0 0 ns
Write Pulse Width twe 20 25 30 ns
Data Valid to End of Write tow 20 20 25 ns
Write Recovery Time twr 0 0 0 ns
Data Hold Time toH 0 0 0 ns
Write Enable to Output in High-Z"4 twz 0 25 0 25 0 30 ns
Output Active from End of Write™4 tow 0 25 0 25 0 30 ns

WRITE CYCLE TIMING DIAGRAM'"2

WRITE CYCLE: WE CONTROLLED"3

ADDRESS ——>< >(
o \ _:\K / /,
..—-tAsvﬁ o~ t twR
" AN /
) tow toH |

Din DATA VALID *

. ‘4
f— tiy 7 S| L(Qw

HIGH-Z

Oour

XX : undefined

Note: *1 CS or WE must be high during address transition.
*2 1f CS goes high simultaneously with WE high, the output remains in high impedance state.
*3 All Write cycle are determined from the last address transition to the first address transition of next address.
*4 Transition is measured at the point of £500mV from steady state voltage.



MB 81C67-35
MB 81C6
MB 81C67-55

AR
FUJITSU

A

WRITE CYCLE TIMING DIAGRAM "1*2

WRITE CYCLE: CS CONTROLLED"3

ADDRESS >< ><
< TN /
SN\ L7777,

Dour

N

m : Undefined

Note:

"1
*2
"3

CS or WE must be high during address transistion.

If CS goes high simultaneously with WE high, the output remains in high impedance state.
All Write cycle are determined from the last address transistion to the first address transition of next address.
Transition is measured at the point of £500mV from steady state voltage.
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TYPICAL CHARACTERISTICS CURVES

Fig. 3 —NORMALIZED ACCESS TIME Fig. 4 — NORMALIZED ACCESS TIME
vs. SUPPLY VOLTAGE vs. SUPPLY VOLTAGE
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Fig. 5 —NORMALIZED ACCESS TIME Fig. 6 —NORMALIZED ACCESS TIME
vs. AMBIENT TEMPERATURE vs. AMBIENT TEMPERATURE
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Fig. 9 —~NORMALIZED POWER SUPPLY CURRENT

Iccrs leca, NORMALIZED POWER
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Fig. 11 —NORMALIZED POWER SUPPLY CURRENT
vs. AMBIENT TEMPERATURE
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Fig. 12 —OUTPUT VOLTAGE
vs. OUTPUT CURRENT
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W mB 81€67-35
FUJITSU MB 81C67-45
I MB 81€C67-55

Fig. 15 —NORMALIZED ACCESS TIME |
vs. LOAD CAPACITANCE

w 7

s 13-Ta-25°C

- Vee= 4.5V

» ccC

]

W12

(5]

p:3

[a}] P
g o e
< V

= 10 -
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I°)

zZ

< 09

X

0 50 100 150 200
CL., LOAD CAPACITANCE (pF)

PACKAGE DIMENSIONS

(Suffix: CZ)

tacs. NORMALIZED ACCESS TIME

Fig. 16 —NORMALIZED ACCESS TIME
vs. LOAD CAPACITANCE

f
1.3Ta = 25°C
Ve =45V
1.2}
1.1 >
//
/
1.0 7
L~
0.9

0 50 100 150 200
C_, LOAD CAPACITANCE (pF)

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

[ 9P §P 9 F 9P S F G F S P g F [

R .025(0.64)
REF

1]

.284(7.21)
.302(7.67)

.940 (23.88)

Tk d°F d—F d b d_ b d_b d b d_b CJ

1.000 (25.4)

— "—.050(1‘27)MAX

e Z__lrai t015°

!
313(7.95)
325(8.20) 300(7.62)TYP
/
.008(0.20) |
014(0.36)
.200(5.08)MAX
.120(3.05)
150(3.81)

.090(2.29) .032(0.81)
110(2.79) ] TP ‘ ﬁgggi?ﬁg;;
900(22.861REF
042(1.06) .015(0.38)
1062(1.58) 1023(0.58)

© 1986 FUJITSU LIMITED D20006S-3C

Dimensions in inches
(millimeters)
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PACKAGE DIMENSIONS

(Suffix: TV)

MB 81C67-35
MB 81C67-45
MB 81C67-55

A
FUJITSU

I

20-PAD CERAMIC (FRIT SEAL) LEADLESS CHIP CARRIER
(CASE No.: LCC-20C-FO1)

PIN NO.1 INDEX

(%
.420(10.67)
.435(11.05)
.280(7.11)
.295(7.49)

©1985 FUJITSU LIMITED C20003S-1C

R.012(0.30)TYP .0675(1.71) 045(1.14)
(4 PLCS) TYP | TYP
— T Py OT T g
oooizzo [ U UTTU 1
TYP
R.008(0.20)TYP
= 20PLCS) ) pinor S 335(8.51)
— b ] INDEX [ YR
.025(0.64) 250(6.35)
— TP 7 b1 1 o
= rD =y l
— y
0875(2.22)
TYP
L +—] -I ﬂ !:l 7 [.050(1.27)
1050(1.27) TYP
.100(2.54) TYP
MAX .150(3.81) .045(1.14)
TYP TYP
.195(4.95)
TYP

Dimension in

inches (millimeters)




AR
FUJITSU

AN

MB 8'|C67-35

81C
MB 8'IC67-55

7-45

PACKAGE DIMENSIONS

(Suffix: P)
20-LEAD PLASTIC DUAL IN-LINE PACKAGE
(CASE No.: DIP-20P-M01)
I e e e O s o B e B r:;”’ﬂl's””’*x
INDEX-1 T
.250(6.35) .290(7.37)
/C> .270(6.85) .310(7.87)
{EJECTOR MARK) l [
INDEX-2 L_l \

.100(2.54) Losom.zn ,j | .015(0.38)
TYP =o0620157) ' ™ 021(054) 1020(0.51)MIN

P N L AN

.953(24.2)
976(24.8)
034(0.86)
r=—".050(1.27)MAX 046(1.16) | -—

.012(0.30)

\

)

.172(4.36)MAX

118(3.0)MIN

©1986 FUJITSU LIMITED D20005S-1C

.008(0.20) /

Dimensions in
inches (millimeters)
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L CMOS 16384-BIT [T
FUJITSU AT IR Masicosa-30
1l ACCESS MEMORY

4K x 4 (16,384-BIT) STATIC RANDOM ACCESS Eamion 20 -
MEMORY WITH SUPER HIGH SPEED AND
AUTOMATIC POWER DOWN

The Fujitsu MB 81C68A is 4096 words x 4 bits static random access memory
fabricated with a CMOS silicon gate process. The memory utilizes asynchro-
nous circuitry and all pins are TTL compatible and a single 5 volts power
supply is required.

A separate chip select (CS) pin simplifies multipackage systems design. It per-

mits the selection of an individual package when outputs are OR-tied, and CERAMIC PACKAGE
furthermore on selecting a single package by CS, the other deselected packages P
automatically power down. (DIP-20C-C03)

All devices offer the advantages of low power dissipation, low cost, and high
performance.

® Organization: 4096 words x 4 bits
® Static operation: No clocks or timing strobe required
® Fast access time: taa = tacs = 25 ns max. (MB 81C68A-25) PLASTF"(; F;aAnﬁ(')(SGE
taa = tacs = 30 ns max. (MB 81C68A-30) (DIP-20P-
taA = tacs = 35 ns max. (MB 81C68A-35)
® Low power consumption: 385 mW max. (Active)
138 mW max. (Standby, TTL tevel)
83 mW max. (Standby, CMOS level)

Single +5V supply +10% tolerance
TTL compatible inputs and outputs ’ PLASTIC PACKAGE
Three-state outputs with OR-tie capability (ZIP-20P-M01)

Chip select for simplified memory expansion, automatic power down
All inputs and outputs have protection against static charge

Standard 20-pin DIP (Suffix -P(plastic)/Suffix: -Z(cerdip))
Standard 20-pad LCC (Suffix: -TV)

Standard 20-pin ZIP (Suffix: -PSZ)

PIN ASSIGNMENT

ABSOLUTE MAXIMUM RATINGS (See NOTE)

Rating Symbol Value Unit S or view
Supply Voltage Vee -0.5to +7 \
Input Voltage on Any Pin with
\Y -3.5t0 +7 \Y
respect to GND N
Output Voltage on Any 1/0 Pin
\% -0.5to +7 \Y,
with respect to GND ouT
fo) t | +20 mA G A A As a A T WE or o
utput current ouT / CT G0 mwl'—fj T o T ] lﬁJ\
Power dissipation P 1.0 w -
P o . OnnnmEeEama&E /
Temperature under Bias Taias -10 to +85 C Trofeovee e A Az fo ove e e
CERAMIC -65 to +150
Storage Temperature Tsto °c
PLASTIC -45 to +125
This device contains circuitry to protgct the
NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM inputs agalmst_da;'vja!ge d:e (g :nghtsgat;cd‘;ligé;
. . . . owever, 1 1S
RATINGS are exceeded. Functional operation should be restricted to prod ?\roremeacl‘n:):reégutsions be. token 1o avoid
the conditions as detailed in the operational sections of this data application of any voltage higher than maxi-
sheet. Exposure to absolute maximum rating conditions for extended rr)um_‘rated voltages to this high impedance
periods may affect device reliability. cireuit
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W MB81C68A-25
FUJITSU MB8IC68A-30
TR MmB81C68A-35

Fig. 1 — MB 81C68A BLOCK DIAGRAM

Ago——— 3] ——oVee
—~=——0 GND
Aso——— 3 —
A . 128 x 128
6°—‘—L¢: . MEMORY CELL
Ay E ROW . ARRAY
SELECT
Ago—— P
Ago— 5 e - - ]
D > J—
1/0 CIRCUITS
1/070 I'\( —
N
11020 ]j INPUT COLUMN
1 DATA SELECT
1/030 —B_ CONTROL
1/04 0— j'\( El
Ao A1 A2 Az Ay

POWER
DOWN

TRUTH TABLE

CIRCUIT Cs | we MODE 1/0 POWER

H X | NOT SELECTED | HIGH-Z | STANDBY

L L WRITE Din ACTIVE

L | H READ DouTt | ACTIVE

CAPACITANCE (14 =25°C, =1 MHz2)
Parameter Symbol Typ Max Unit

Input Capacitance (V,n =0 V) Cin 5 pF
CS Capacitance (Vgg =0 V) Ces 6 pF
1/0 Capacitance (V;,o =0 V) Cyo 7 pF
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MB81C68A-25 Il

MBBS8IC68A-30 FUJITSU
MBS8IC68A-35 MMM
RECOMMENDED OPERATING CONDITIONS
(Referenced to GND)
Parameter Symbol Min Typ Max Unit
Supply Voltage Vee 45 5.0 55 \%
Input Low Voltage Vi -2.0* 0.8 \%
Input High Voltage Vi 22 6.0 \
Ambient Temperature Ta 0 70 °c
Note: * -2.0V Min. for pulse width less than 20 ns. (V,_ Min = --0.5V at DC level)
DC CHARACTERISTICS
(Recommended operating conditions unless otherwise noted.)
Parameter Test Condition Symbol Min Typ Max Unit
e Vin =0V 1o Vee " -10 10 | wA
Output Leakage CS=V,
| -10 10 A
Current Vijo =0 Vto Vec -e .
Active (DC) Suppl lour =0mA CS=V,_,
Current PR = leea 25 50 mA
Vin =ViLorViy
Operating Supply CS=V_ lcca 40 70 mA
Current lout = 0 mA, Cycle = Min
CS=Vcc — 0.2V, Vi S0.2V
Standby Supply Current o ViN2 Ve — 0.2V lsg1 0.5 15 mA
Standby Supply Current CS=V lsg2 10 25 mA
Output Low Voltage loL =8mA VoL 0.4 \
Output High Voltage lon = -4 mA Vou 2.4 \%



UGN - MB81C68A-25
FUJITSU MB81C68A-30

WA MB8IC68A-35
AC TEST CONDITION
Input Pulse Levels: 0Vto3.0V
tnput Pulse Rise and Fall Times: 5 ns (Transient Time between 0.8 V and 2.2 V)
Timing Reference Levels: Input : 15V
Output: 15V
Output Load: Fig. 2
50V
480 2
Dour- C_ =30pF
C_ =5 pF for t_z, thz. tow and twz
Cu 255 2
(Including Scope and
Jig Capacitance) I

AC CHARACTERISTICS

(Recommended operating conditions unless otherwise noted.)
READ CYCLE*'

MB 81C68A-25 MB 81C68A-30 MB 81C68A-35
Parameter Symbol Unit

Min Max Min Max Min Max
Read Cycle Time tre 25 30 35 ns
Address Access Time*? taa 25 30 35 ns
Chip Select Access Time*3 tacs 25 30 35 ns
Output Hold from Address Change toH 3 3 3 ns
Output Hold from CS toHc 0 0 0 ns
Chip Selection to Output in Low-Z*4 tz 5 5 5 ns
Chip Deselection to Output in High-Z*4|  ty» 10 13 15 ns
Power Up from CS tpy 0 0 0 ns
Power Down from CS tep 20 25 30 ns

WE is high for Read cycle.

Device is continuously selected, CS = V

Address valid prior to or coincident with CS transition low.

Transition is specified at the point of £500 mV from steady state voltage.

Note:

M|
*2
*3
*4




mMB81C68A-25 MMM
MBB8IC68A-30 FUJITSU

MBS8IC68A-35 [N

READ CYCLE TIMING DIAGRAM™'

READ CYCLE: ADDRESS CONTROLLED?

trRC
ADDRESS >< ><
?AA |
f———o-1toH
PREVIOUS
DATA OUT DATA VALID DATA VALID
READ CYCLE: CS CONTROLLED"®
tRC
e N Vd
*4
tacs e THZ o]
*4 toHC
l——ty 2
DATA OUT ———o—HIGHZ < DATA VALID P HigH 2
l—rtpy | a—tp D]
lec N\
9 9
SUPPLY IsB 50% ‘?06
CURRENT

* ok ok
S WN =

*

WE is high for Read cycle.

Device is continuously selected, CS = V,,_

Address valid prior to or coincident with CS transition low.

Transition is specified at the point of #500-mV from steady state voltage.
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UNMIMNIN - mB81C68A-25
FUJITSU MB81C68A-30

UG - MB8IC68A-35

WRITE CYCLE*"*2 .
MB 81C68A-25 MB 81C68A-30 MB 81C68A-35
Parameter Symbol Unit
Min Max Min Max Min Max
Write Cycle Time twe 25 30 35 ns
Chip Selection to End of Write tew 20 25 30 ns
Address Valid to End of Write taw 20 25 30 ns
Address Setup Time tas 0 0 0 ns
Write Pulse Width twe 20 25 30 ns
Data Setup Time tow 13 15 15 ns
Write Recovery Time twr 2 2 2 ns
Data Hold Time toH 0 0 0 ns
Output High-Z from WE *3 twz 10 13 15 ns
Output Low-Z from WE*3 tow 5 5 5 ns

WRITE CYCLE TIMING DIAGRAM
WRITE CYCLE: WE CONTROLLED""*2

we
ADDRESS >< ><
twRr
tew
cs /
x&\x N\ Vi
taw
tas twp
WE \\ //
t
tow oH
DATA IN DATA VALID >
twz"3 tow*3
DATA OUT HIGH-Z /

Note: *1 TS or WE must be high during address transitions.
*2 If CS goes high simultaneously with WE high, the output remains in a high impedance state.
*3 Transition is specified at the point of t500 mV from steady state voltage.
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MBSI1C68A-25 MmN
MB8IC68A-30 FUJITSU
MB81C68A-35 [N

WRITE CYCLE TIMING DIAGRAM

WRITE CYCLE: CS CONTROLLED"'"2

twe

ADDRESS X )(

taw twR

tas
tew

= T s

EEENNNNNNN\\\ Y YA

oH

tow

DATA IN DATA VALID

tLZL3—4 _’4 }<_ th*:&
; \ HIGH-Z

DATA OUT
NV

Note: ™1 (TS&rW—E must be high during addre_s_s_transitions.
*2 If CS goes high simultaneously with WE high, the output remains in a high impedance state.
*3 Transition is specified at the point of +500 mV from steady state voltage.
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W mB 81C68A-25
FUJITSU MBS8IC68A-30

I - mB 81C68A-35

TYPICAL CHARACTERISTICS CURVES

1-22

Fig. 3 OPERATING SUPPLY CURRENT
vs. SUPPLY VOLTAGE

| |

Y]
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E 12

S Ta=25°C 'cy
W f
o cc2
S&1

o

w o

83

t;':m
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[e3=

Z209

N

Q

8 /

s 08

Q

L

45 4.75 5.0 5.256 5.5
Vee, SUPPLY VOLTAGE (V)

Fig.5 STANDBY SUPPLY CURRENT
vs. SUPPLY VOLTAGE

|

Ta = 25°C Ise2
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o
®

e
/

o
o

lsg1. lsgz, NORMALIZED STANDBY
SUPPLY CURRENT
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Fig. 7 STANDBY SUPPLY CURRENT
vs. AMBIENT TEMPERATURE
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CS=Viy
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T, AMBIENT TEMPERATURE (°C)

Q

z ||

: 1.2 1 1

g Vee=5.5V
-

&2

o

w T

]

3 N |

s 4 cc2

3 T~
]

Z®»n0.9 \\

o~

__8 lcct

- 08

13}

L

Fig. 4 OPERATING SUPPLY CURRENT
vs. AMBIENT TEMPERATURE
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Ta, AMBIENT TEMPERATURE (°C)

Fig. 6 STANDBY SUPPLY CURRENT
vs. AMBIENT TEMPERATURE
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Fig. 8 OPERATING SUPPLY CURRENT
vs. FREQUENCY
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MB81C68A-25 MMM
MBS8IC68A-30 FUJITSU

MBB81C68A-35 M
TYPICAL CHARACTERISTICS CURVES (Cont’d)
Fig. 9 ““H” LEVEL OUTPUT VOLTAGE Fig. 10 “L” LEVEL OUTPUT VOLTAGE
- vs. “H” LEVEL OUTPUT CURRENT vs. “L"” LEVEL OUTPUT CURRENT
S -
2 2
§ 3.6 | & 0.4 l = |
: : v /]
Vee = 5.0V il ‘cc = 5.0V

g 3.4 S «< Qo3
2 ™~ k5
332 ~ £ o2
S - \ 8 ..
g g
§ 3.0 & o1
N -
E 4

;28 Lo
2

0 25 50 75 10 0 5 10 15 20
IoH, “H” LEVEL OUTPUT CURRENT (mA) loL, “L” LEVEL OUTPUT CURRENT (mA)
Fig. 11 ACCESS TIME vs. SUPPLY Fig. 12 ACCESS TIME vs. AMBIENT
VOLTAGE TEMPERATURE
T ]
12 Ta=25°C| | 1.2 ,
Ve = 4.5V

1.1 ‘\ /

taa. tacs NORMALIZED ACCESS TIME
o

.aA. tacs NORMALIZED ACCESS TIME

0.9 0.9
0.8 0.8
4.5 4.75 5.0 5.25 5.5 0 25 50 75 100
Vee, SUPPLY VOLTAGE (V) Ta. AMBIENT TEMPERATURE (°C)

Fig. 13 ACCESS TIME vs. LOAD
CAPACITANCE

T
| Ta=25°C

Vec = 4.5V /
1.2 P

//

14—

]

0.8

0.6

taa. tacs NORMALIZED ACCESS TIME
o

0 100 200 300 400
CL. LOAD CAPACITANCE (pF)
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HHIw - mB81C68A-25
FUJITSU MB8I1C68A-30
AW mB81C68A-35

PACKAGE DIMENSIONS

(Suffix: -2)

20-LEAD CERAMIC (CERDIP) DUAL IN-LINE PACKAGE

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

[ 9P 9P 9P 9 F 9P TP P TP [

R.025(0.64)
REF

+.014
-288_ 004

7.32935

l

T &5 & F & F & h & F & 5 &b d 5 7

+.050
.950__01 °

—={ |=—.050(1.27)MAX

+

1.27
(2413320

+0.36, |

i
r__/ to_uns

|
i
.300(7.62)TYP
.319:.006
(8.10+0.15)
|
+.004
_(ﬁ
+0.10.
0.25"3 39

.100+.010 _._._I

(2.54+0.25)

.200(5.08)MAX

.134:.014
(3.40:0.36)

.032(0.81) 032" 018

s0022.860R7F +0.46

-86)RE (0.8179:3%)
.052+.010 L,mg*»OOS
(1.32:0.25) To08
(0.4673: 1)

© FUJITSU LIMITED 1986 D20006S-4C

Dimensions in
inches (millimeters)

(Suffix: -P)

20-LEAD PLASTIC DUAL IN-LINE PACKAGE

(CASE No.: DIP-20P-M01)

{

-100(2.54)

TYP

hoctiri il "?‘tr””
INDEX-1
1260:.010 .300:.010
(6.600.25) (7.62+0.25)
(EJECTOR MARK) 1
R I R % N W R N R O [ W R W W
I 970" 0202464010 .010+.002
on2 10.2520.05)
—] k——.oso(unMAx (::::gao) —
869
l \
j .172(4.36)MAX
\ J | 118(3.0MIN

v
.018+.003

U
_050+,012
=9 10.46:0.08)

.020(0.51
=030, MIN
(1.27%9:39

©FUJITSU LIMITED 1986 D20005S-2C

)
Dimensions in
inches (millimeters)
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MB81C68A-25 NI
MBB8IC68A-30 FUJITSU

MB8IC68A-35 MMMy
PACKAGE DIMENSIONS
(Suffix: -PSZ)
20-LEAD PLASTIC ZIGZAG-IN-LINE PACKAGE
(CASE NO.: ZIP-20P-M01)
(.2112:.003
X X .85+0.2)
1.0197:0%%(25. 88012
V4
INDEX éggiﬂg) .325(8.26)MAX
H H |
,010+,002
(0.25:0.05) .118(3.0)MIN
! v J
.050(1.27)TYP .020+.004 .100(2.54)TYP
(0.50+0.10)

| | N {

|

I

©FUJITSU LIMITED 1986

Z220001S-3C

Dimensions in
inches (millimeters)
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[ MBB‘IC68A-25
FUJITSU B -30

MBB8IC68A
WM - MB81C68A-35

(Suffix: -TV)

TOP VIEW

WE1:04
GND

CERAMIC PACKAGE
LCC
(LCC-20C-F01)

“PIN NO.1 INDEX

4257542

o 25,

uom)o'J

010
2857500

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

- 7025,
(7.24792%)

FUJITSU LIMITED 1987 C200035.1C

—_100(2.541MAX

* Snape of PIN NO. 1 INDEX: Subject to change without notce.

noesare  eeman | osne
faPLcs) Wp“
i
090(2 291 )
0 U U E’
- .
AOOBO20TYR F o
f20PLcs) T JRN.
o oos b iNoex ‘: 518
o T 25016.35)
iy Y 2506381
i -1
0875(222) . '
VP -
b 1050:.006
0451141TYP Ty 1.27:0.15)
06501651 TYP et 141

Oimension in
inches (millimeters)
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| cMOS 16384-BIT
1 2i8) g4 STATIC RANDOM
| ACCESS MEMORY

4K x 4 (16,384-BIT) STATIC RANDOM ACCESS MEMORY
WITH SUPPER HIGH SPEED

The Fujitsu MB 81C69A is 4096 words x 4 bits static random access memory
fabricated with a CMOS silicon gate process. The memory utilizes asynchro-
nous circuitry and all pins are TTL compatible and a single 5 volts power
supply is required.

A separate chip select (CS) pin simplifies multipackage systems design. It per-
mits the selection of an individual package when outputs are OR-tied.

All devices offer the advantages of low power dissipation, low cost, and high
performance.

® Organization: 4096 words x 4 bits

Static operation: No clocks or timing strobe required

Fast access time: taa =25 nsmax, tacs = 15 ns max (MB 81C69A-25)
taa = 30 ns max, tacs = 18 ns max (MB 81C69A-30)
taa =35 nsmax, tacs = 20 ns max (MB 81C69A-35)

Low power consumption: 385 mW max. (Active)

Single +5V supply £10% tolerance

TTL compatible inputs and outputs

Three-state outputs with OR-tie capability

Chip select for simplified memory expansion

All inputs and outputs have protection against static charge

Standard 20-pin DIP (Suffix: -P(plastic)/Suffix: -Z(cerdip))

Standard 20-pad LCC (Suffix: -TV)

ABSOLUTE MAXIMUM RATINGS (See NOTE)

Rating Symbol Value Unit
Supply Voltage Vee -0.5to +7 \%
Input Voltage on Any Pin Vin 3510 +7 v

with respect to GND

Output Volage on Any 1/0 Pin

with respect to GND Vout ~05t0+7 v
Output current louT +20 mA
Power dissipation Py 1.0 W
Temperature under Bias Teias -10to +85 °c
CERAMIC -65 to +150
Storage Temperature Tsta °c
PLASTIC —-45 to +125

MBB8IC69A-25
MB8IC69A-30
MB8IC69A-35

January 1988
Edition 2.0

CERAMIC PACKAGE
CERDIP
(DIP-20C-C03)

PLASTIC PACKAGE
(DIP-20P-MO1)

PIN ASSIGNMENT

A7 " 20[Jvce
Ag[]2 19[ ] Ag
As(]3 18[J Ag
As]a 1703 Ao
As[s 16 A,
A6 TOP VIEW 15710,
A7 14[7]1/0,
A(Eg 13[7] 1704
cs[e 12[J1/04
[N RT) nwe

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

This device contains circuitry to protect the
inputs against damage due to high static volt-
ages or electric fields. However, it is advised
that normal precautions be taken to avoid
application of any voltage higher than maxi-
mum rated voltages to this high impedance
circuit.
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UMY - MB81C69A-25
FUJITSU  MB81C69A-30
IRRIANMMNEN  MB8BIC69A-35

Fig. 1 — MB 81C69A BLOCK DIAGRAM

e > J— —°Vee
L —~—0GND
Ago———— P
A . 128 x 128
6°“‘“—“*(K . MEMORY CELL
Avo—— ] ROW . ARRAY
SELECT
A3°ﬁ—m:
Ago— P37 JICECI.
e > S
1/0 CIRCUITS
1104 0- i},\ =
N
/020 13 INPUT COLUMN
1 DATA SELECT
1/0g0— N CONTROL
1/04 0— ],\T ﬂ
Ao A1 Az Az Ay
WE

TRUTH TABLE

Cs | WE MODE 1/0

H X NOT SELECTED HIGH-Z

L | L WRITE Din

L | H READ DouT

CAPACITANCE (14 = 25°C, = 1 MH2)
Parameter Symbol Typ Max Unit

Input Capacitance (V,ny =0 V) Cin 5 pF
CS Capacitance (Vgg =0 V) Ces 6 pF
1/0 Capacitance (V0 =0 V) Cyo 7 pF
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MB81C69A-25  IMMMHmMmIE

MBS8IC69A-30 FUJITSU
MB81C69A-35 MMM
RECOMMENDED OPERATING CONDITIONS
(Referenced to GND)
Parameter Symbol Min Typ Max Unit
Supply Voltage Vee 4.5 5.0 55 \)
Input Low Voltage ViL -2.0 0.8 \%
Input High Voltage Viy 2.2 6.0 \%
Ambient Temperature Ta 0 70 °c
Note: * -2.0V Min. for pulse width less than 20 ns. (Vi Min. =-0.5V at DC level)
DC CHARACTERISTICS
(Recommended operating conditions unless otherwise noted.)
Parameter Test Condition Symbol Min Typ Max Unit
Input Leakage Current Vin =0V to Ve Iy -10 10 HA
Output Leakage Current CS=Vu, Viyo =0V to Ve Lo -10 10 HA
@ = V“_,
Active Supply Current loutr =0mA leer 25 50 mA
Vin =V or Viy
CS=V,_
i ! 40 70 mA
Operating Supply Current lour =0 mA, Cycle = Min cc2
Output Low Voltage L =8mA VoL 0.4 \
Output High Voltage lon = -4 mA Vou 2.4 \%
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HAKNHIAN - MBBIC69A-25
FUJITSU

NG - MB8IC69A-35

MB8IC69A-30

AC TEST CONDITION

Input Pulse Levels OVto30V
Input Pulse Rise and Fall Times: 5 ns (Transient Time between 0.8 V and 2.2 V)
Timing Reference Levels: nput : 15V
Output: 1.5V
Qutput Load: Fig. 2
50V

480

C_ =30pF
C|_ =5 pF for t_z, tyz, tow and twz

DPout

255 Q
{Including Scope and
Jig Capacitance)

AC CHARACTERISTICS

(Recommended operating conditions unless otherwise noted.)
READ CYCLE*1

MB 81C69A-25 MB 81C69A-30 MB 81C69A-35
Parameter Symbol Unit
Min Max Min Max Min Max
Read Cycle Time*? the 25 30 35 ns
Address Access Time™*® taa 25 30 35 ns
Chip Select Access Time** tacs 15 18 20 ns
Output Hold from Address Change ton 3 3 3 ns
Output Hold from CS tone 0 0 0 ns
Chip Selection to Output in Low-Z*° tLz 0 0 0 ns
Chip Deselection to Output in High-Z*5|  t,; 10 13 15 ns
Note: “1 WE is high for Raed cycle.
"2 Allread cycles are determined from the last address transition to the first address transition of next cycle.
*3  Device is continuously selected, CS = V-
*4  Address valid prior to or coincident with CS transition low.
*5  Transition is specified at the point of £500mV from steady state Voltage with Load I in Fig. 2.
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MB81C69A-25 MY
MB8IC69A-30 FUJITSU
MB81C69A-35 NI

READ CYCLE TIMING DIAGRAM ' n

READ CYCLE: ADDRESS CONTROLLED

tRc'2 {
ADDRESS ><
taa |
toH
DATA OUT E)igl‘\fkl?llisLlD DATA VALID
READ CYCLE: CS CONTROLLED™
trec 2 |

ADDRESS i<

taa
. 5
tacs—2 etz 2]
toHe
%5
e—t, 2
-Z HIGH-
DATA OUT HIGH < DATA VALID > GHZ

Note: WE s high for Read cycle.

1

2 All read cycles are determined from the last address transition to the first address transition of next cycle.
*3 Device is continuously selected, CS =V, .

4 Address valid prior to or coincident with CS transition low.

5 Transition is specified at the point of £500 mV from steady state voltage with Lead Il in Fig. 2.
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(T MBaIC69A-25
FUJITSU MB8IC69A-30

(T MBalC69A-35

WRITE CYCLE "1*2

MB 81C69A-25 MB 81C69A-30 MB 81C69A-35
Parameter Symbol Unit
Min Max Min Max Min Max
Write Cycle Time*3 twe 25 30 35 ns
Chip Selection to End of Write tew 20 25 30 ns
Address Valid to End of Write taw 20 25 30 ns
Address Setup Time tas 0 0 0 ns
Write Pulse Width twp 20 25 30 ns
Data Setup Time tow 13 15 15 ns
Write Recovery Time *4 twr 2 2 2 ns
Data Hold Time toH 0 0 0 ns
Output High-Z from WE*® twz 10 13 15 ns
Output Low-Z from WE*® tow 5 5 5 ns

WRITE CYCLE TIMING DIAGRAM 172

WRITE CYCLE: WE CONTROLLED

twe'3
ADDRESS )( ><
twr "4
'L{VV
NN N 2007
taw
tAS twp
e N A
1
tow DH
DATA IN DATA VALID )
fe——— twz-8 [—.‘t ’5,
w2z~ ow-2e]
DATA OUT HIGH-Z

Note: *1 If CS are in the READ Mode during this period, 1/0 pins are in the output state so that the input signals of opposite
phase to the outputs must not be applied.

2 If CS goes high simulatneously with WE high, the output remains in high impedance state.

*3 Al write cycle are determined from last address transition to the first address transition of the next address.

4 twg is defined from the end point of WRITE Mode.

5 Transition is specified at the point of £500mV from steady state voltage, with Load I in Fig. 2.
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MBS8IC69A-25 NI
MB81C69A-30 FUJITSU

MB8IC69A-35 MMM

WRITE CYCLE TIMING DIAGRAM -

WRITE CYCLE: CS CONTROLLED ""2

ADDRESS ><

*3

twe

tas - tcw —<tW_H:j
o \\ ]{
NN\ YA,

tz A
; \ HIGH-Z
DATA OUT
NV

Note:

If CS are in the READ Mode during this period, 1/0 pins are in the output state so that the input signals of opposite
phase to the outputs must not be applied.

If CS goes high simultaneously with WE high, the output remains in high impedance state.

All write cycle are determined from last address transition to the first address transition of the next address.

twr is defined from the end point of WRITE Mode.

Transition is specified at the point of £500mV from steady state voltage with Load I in Fig. 2.
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A MBS'IC69A-25
FUJITSU MB8IC69A-30

81C6
A MBS‘IC69A-35

TYPICAL CHARACTERISTICS CURVES

Fig. 3 OPERATING SUPPLY CURRENT Fig. 4 OPERATING SUPPLY CURRENT Fig. 5 OPERATING SUPPLY CURRENT
vs. SUPPLY VOLTAGE vs. AMBIENT TEMPERATURE vs. FREQUENCY
¢ [ 1 H ] 2 | l
E 1.2 + = 12 T L F 18 S
S Ta=25°C lcct = Vee = 5.5V g Ta=25°C
w E Ice2 w 'E = Vee =5.5V
[<F AR X RN &4 VIN = Vin/ViL ||
o o o«
w o w o w o
N> N D N D
Ix0 2510 2910
O 2 1 >
RS -
2309 2309 N 2306l —1
K & ~ &
_‘_d _8 lcct 8
- 08 =~ 08 =02
8 38 g
45 475 50 525 55 0 25 50 75 100 - 1 5 10 50 100
Vge, SUPPLY VOLTAGE (V) Ta, AMBIENT TEMPERATURE (°C) f, FREQUENCY (MHz)
Fig. 6 ““H” LEVEL OUTPUT VOLTAGE Fig. 7 “L” LEVEL OUTPUT VOLTAGE Fig. 8 ACCESS TIME vs. SUPPLY
s vs. “H” LEVEL OUTPUT CURRENT vs. “L"” LEVEL OUTPUT CURRENT VOLTAGE
2 S - w T
= s o
a6 ! 504 | 5 - 1.2 Ta=265°C| |
E Ta =25°C g Ta=25°C 2
° ~_ Vee = 5.0V -6' Vee = 5.0V w
i 34 Sos 7 211 ™
5 \ 5 / 3 \
= a N
232 5 o2 510
g ~ ] 3 :
S r 3 ~—
w30 o o1 S o9
H - 0
: 5 §
28 oo <08
o 2 <
> 9 g
0 25 50 75 10 0 5 10 15 20 45 475 50 525 55
1on. “"H” LEVEL OUTPUT CURRENT (mA) loL, “L” LEVEL OUTPUT CURRENT (mA) Ve, SUPPLY VOLTAGE (V)

Fig. 9 ACCESS TIME vs, AMBIENT
TEMPERATURE

1.2 l
Vg = 45V

L~

1.1

0.9

0.8

taa, tacs NORMALIZED ACCESS TIME

[} 25 50 75 100
Ta, AMBIENT TEMPERATURE (°C)
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Fig. 10 ACCESS TIME vs. LOAD

CAPACITANCE

T
50
1411 Ta=25°C

Veg = 4.5V /

A
v

1

0.8

0.6

taa, tacs NORMALIZED ACCESS TIME

] 100 200 300 400

CL, LOAD CAPACITANCE (pF)



MB81C69A-25 MM

MBB8IC69A-30 FUJITSU
MBB8IC69A-35 MMM
PACKAGE DIMENSIONS
CERAMIC DIP (Suffix: -Z)
20-LEAD CERAMIC (CERDIP) DUAL IN-LINE PACKAGE
(CASE No.: DIP-20C-C03) L
0°t015°
L oP TP TP TP OGP TP aP ap M Z‘-—
.025(0.64 .
r0z5(00 B
+0.36
? 732_5%0) 319:.006 300(7.621TvP
l (8.10£0.15)
L d"F d_F d_hF d b d_ b d-b d_b d_b L[J
950{-.050
fo— -010 ——MmM8 ]
(24.13*727)
——f }=—.050(1.27)MAX ’ (0.25"3 19
F I ; .200(5.08)MAX
134+.014
(3.40+0.36)
.100.010 .032(0.81) .032%:018
(2.54+0.25) ) TYP " 92012
.900(22.86)REF (0.81*:3-4318)
.052+.010 L_;o13“005'
(1.32+0.25) :oo?g Dimensions in
© FUJITSU LIMITED 1986 D20006S-4C (0'46—0-08) inches (millimeters)
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UM MBBIC69A-25
FUJITSU MB8IC69A-30

81C
RGN mB81C69A-35

PACKAGE DIMENSIONS

PLASTIC DIP (Suffix: -P)

20-LEAD PLASTIC DUAL IN-LINE PACKAGE
(CASE No.: DIP-20P-M01)

(100 0 0

t

15° MAX

ANy —

INDEX-2

P I R P A

+.006 +0.16
970:09%(24.6470 35

——= |=—.050(1.27)MAX

INDEX-1 1
260
E /O (6.60
(EJECTOR MARK) 1
1

J

.300
(7.62

+.010
+0.25)

I L
0102002 f

(0.25+0.05)

034+ .012

e

0
(0.8673-30)

.100(2.54) 050012 .018+.003
_ . .51
Typ 2 (0.46+0.08) 02,3.(,% !

(1.27%939)

©FUJITSU LIMITED 1986 D20005S-2C

.118(3.0)MIN

L j .172(4.36)MAX

Dimensions in

inches (millimeters)
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MB81C69A-25 I

MBB8IC69A-30 FUJITSU

81C
MB8IC69A-35 [N

PACKAGE DIMENSIONS

CERAMIC LCC (suffix: -TV)

CERAMIC PACKAGE
(LCC-20C-FO1)

20-PAD CERAMIC (FRIT SEAL) LEADLESS CHIP CARRIER
(CASE No.: LCC-20C-FO1)

*PIN NO.1 INDEX R.012(0.30)TYP 0675(1.71) .045(1.14)
(4 PLCS) L TYP TYP
— T g 4 AN
b .090(2.29) LI l:] U
TYP
— [] b1 £
f— R.008(0.20)TYP ] IO 4
4257010 — (20PLCS) N INDEX [ .33$<aésn
W .025+.005
+0.25 . .250(6.35)
110.807535) = 640,137} P -
=== TD =y
— T
‘0875{{2#22)
T
— N\ ] J: [:I nll A | .050:.006
7.010 .050+.006 1.27:0.15)
285:3)32 - QBULIITYP T3.2750.15) 150(3.81) 0(45(1 14) )
7.247573) .065(1.65)TYP P VP
.100(2.54) MAX .195(4.95)
TYP
Dimension in
* Shape of PIN NO. 1 INDEX: Subject to change without notice. inches (millimeters)

©FUJITSU LIMITED 1987 C20003s-1C
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High-speed CMOS SRAMs Static RAM Data Book
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I _
SRR STATIC RANDOM | [
MMM ~ccEss MEMORY

Feprluary 1988
65,536 WORDS X 1 BIT HIGH SPEED Edition 2.0
CMOS STATIC RANDOM ACCESS MEMORY -

The Fujitsu MB 81C71A is 65,536 words x 1 bit static random access memory
fabricated with a CMOS technology.

It uses fully static circuitry throughout and therefore requires no clocks or
refreshing to operate.

The MB 81C71A is designed for memory applications where high performance,
low cost, large bit storage and simple interfacing are required.

MB 81C71A is compatible with TTL logic families in all resp<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>