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CMOS 16K-BIT HIGH-SPEED SRAM 

4K Words x 4 Bits Static Random Access Memory with 
Super High-Speed 
The Fuj~su MB81C69A is a 4,096 words x 4 bits static random access memory 
fabricated w~h a CMOS silicon gate process. The memory uses asynchronous 
circu~ry. All pins are TIL compatible and a single +5 V power supply is required. 

A separate chip select (CS) pin simpl~ies mukipackage systems design by perm~ing 
the selection of an individual package when outputs are OR-tied. 

The MB81 C69A offers low power dissipation, low cost, and high performance. 

• Organization: 4,096 words x 4 b~s 

• Static operation: no clocks or timing strobe required 

• Access time: tAA- 25 ns max, tACS -15 ns max. (MB81C69A-25) 
tAA - 30 ns max, tACS = 18 ns max. (MB81 C69A-30) 
tAA - 35 ns max, tACS _ 20 ns max. (MB81 C69A-35) 

• Low power consumption: 385 mW max. (Active) 

• Single +5 V power supply ±1 0% tolerance 

• TIL compatible inputs and outputs 

• Three-state outputs w~h OR-tie capacity 

• Chip select for simplified memory expansion 

• Electrostatic protection for all inputs and outputs 

• Standard 20-pin Plastic Package: 
DIP MB81 C69A-xxP 

• Standard 20-pad Ceramic Package: 
LCC MB81C69A-xxTV 

• Standard 20-pin Ceramic Package: 
CERDIP MB81C69A-xxZ 

Absolute Maximum Ratings (See Note) 

Rating Symbol Value Un" 

Supply Voltage Vcc -0.5 to +7.0 V 

Input Volta&e on any pin with 
respect to NO VIN -3.5 to +7.0 V 

Output Vokage on any 110 pin 
w~h respect to GND VOU! -0.5 to +7.0 V 

Output Current loUT ±20 mA 

Power Dissipation Po 1.0 W 

Temperature Under Bias TSIAS -10to+85 ·C 

Storage Temperature I Ceramic 
TSTG 

-65 to +150 
Range I -45 to +125 

·C 
Plastic 

Note: Pennanent deVICe damage may occur If absolute maximum ratings are exceeded. 
Functional operation should be restricted to the conditions as delailed in the operation 
sections of this dala sheet. Exposure to absolute maximum rating conditions for ex­
tended periods may affect device reliability. 

Copyr~hI © 1990 by FUJITSU LIMITED and Fulliou M~"",loctronlcs.lnc. 

CERAMIC PACKAGE CERDIP 
(DIP-20C-C03) 

PLASTIC PACKAGE 
(DIP-20P-M01 ) 

A, 

A. 
As 
A. 
A, 
A, 
A, 

Ao 
CS 

GND 

Lee: See page 11 

PIN ASSIGNMENT 

LCC: See page 11 

Vee 

A. 
A, 
AlO 

A" 
1/0, 
1/0, 
1/0, 
110. 
WE 

This deYk:e contains circuitry to protect the inputs against 
damage due to high slatic vo~ages or electric fields. However. It 
Is advised that normal precautions be takan to avoid application 
of any vottage higher than maximum rated voltages to this high 
ifl1l8dance circuit. 
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MB81C69A-25 
MB81 C69A-30 
MB81 C69A-35 

Fig. 1 - MB81C69A BLOCK DIAGRAM 

A7 ---~:::::::1 
A. ---~:::::1 
A. ---~:::::::1 

1/0, 0---_--1 ")---1 

• 
• 

ROW • 
SELECT 

VO. 0---..... -+--1 :':---1 INPUT 
DATA 

1/0, 0--_ ....... -+--1 ")_--1 CONTROL 

1/0. 0--..... ++-+--1:.:---1 

TRUTH TABLE 

CS WE MODE 

H X NOT SELECTED 
L L WRITE 
L H READ 

CAPACITANCE (TA= 25°C,f= 1MHz) 

Parameter Symbol 

Input Capacitance (V,N=OV) C'N 

CS Capac~ance (Vcs.OV) CCl! 

VO Capac~ance (V",-OV) C,IO 
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128x 128 
MEMORY CELL 

ARRAY 

• • • 

I/O CIRCUITS 

COLUMN 
SELECT 

VO 

HIGH-Z 

D'N 
Dour 

Typ 

4--0 Vee 

-GND 

Max 

5 

6 

7 

Unit 

pF 

pF 

pF 



RECOMMENDED OPERATING CONDITIONS 
(Referenced to GND) 

Parameter Symbol Min Typ 

Supply VoHage Vee 4.5 5.0 

Ambient Temperature T. 0 

DC CHARACTERISTICS 
(Recommended operating condHlons unless otherwise noted.) 

Parameter Test Condition Symbol Min 

Input Leakage Current V'N=OV to Vee III -10 

Output Leakage Current CS=V'H. VIIO=OV to Vee ILO -10 

Active Supply Current CS.V,u IoUT=OmA Icc. V'N=V'Lor V'H 

Operating Supply Current CS=V'L 
1= 1000=OmA. Cycle=Min 

Input Low Voltage V'L -2.0· 

Input High VoHage V'H 2.2 

Output Low VoHage IOL=8mA VOL 

Output High Voltage IOH--4mA VOH 2.4 

Note: • -2.0V Min. for pulse width less than 20ns. (VL Min.=-D.5V at DC level) 

Max 

5.5 

70 

Typ 

25 

40 

MB81C69A-25 
MB81C69A-30 
MB81C69A-35 

Unit 

V 

·C 

Max Unit 

10 I1A 

10 I1A 

50 mA 

70 mA 

0.8 V 

6.0 V 

0.4 V 

V 
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MB81C69A-25 
MB81C69A-30 
MB81C69A-35 

AC TEST CONDITION 

Input Pulse Levels: 
Input Pulse Rise and Fall Times: 
Timing Reference Levels: 

Output Load: 

DoUT 1. 

I CL 
(Including sco. pe and 
Jig Capacitance) 

AC CHARACTERISTICS 

OVt03.0V 
5ns (Transient Time between 0.8V and 2.2V) 
Input : 1.5V 
Output: 1.5V 

Fig. 2 

5.0V 

~ 4800 

~ 2550 

CL=30pF 
CL=5pF for t lZ• tHZ• low and twz 

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

MB81C69A·25 MB81C69A·30 MB81 C69A-35 
Parameter Symbol 

Min Max Min Max Min Max 

Read Cycle Time"' tRe 25 30 35 

Address Access Time"' t..A 25 30 35 

Chip Select Access Time"' tACS 15 18 20 

Output Hold from Address Change IoH 3 3 3 

Output Hold from CS IoHC 0 0 0 

Chip Selection to Output in Low·Z"· tlZ 0 0 0 

Chip Deselection to Output in High·Z"· tHZ 10 13 15 

Note: "I WE is high for Read cycle. 
"2 All read cycles are determined from the last address transttion to the first address transition of next cycle. 
"3 Device is continuously selected. CS=V'L. 
"4 Address valid prior to or coincident with CS transttion low. 

"5 Transttion is specnied at the point of ±500mV from steady state Voltage w~h Load II in Fig. 2. 

1-32 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 



READ CYCLE TIMING DIAGRAM"' 

READ CYCLE: ADDRESS CONTROLLED 

14--------- 1,.," ---------.j 

ADDRESS 

i------lu·' ------t 

DATA OUT PREVIOUS DATA VALID DATA VALID 

READ CYCLE: CS CONTROLLED*' 

14---------1,.," -----------1 

ADDRESS 

14---- 1M ----I 

DATA OUT 
HIGH-Z 

DATA VALID 

Nota: *1 WE is high for Read cycle. 

MB81 C69A-25 
MB81 C69A-30 
MB81 C69A-35 

HIGH-Z 

*2 All read cycles are determined from the lasl address transition to the first address transition of next cycle. 
*3 Device is continuously selected, CS=V'L. 
*4 Address valid prior to or coincident with CS transition low. 

*5 Transition is specified at the point of ±500mV from steady stale vollage wilh Load" in Fig. 2. 
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MB81 C69A·35 

WRITE CYCLE·'·' 

Parameter 

Write Cycle Time·' 

Chip Selection to End of Write 

Address Valid to End of Wr~e 

Address Setup Time 

Write Pulse Width 

Data Setup Time 

Write Recovery Time-' 

Data Hold Time 

Output High-Z from WE*' 

Output Low-Z from WE*' 

Symbol 

!we 

lew 

low 

to. 
twp 

tow 

tWR 

to.. 

twz 

low 

MB81 C69A-25 MB81 C69A-30 

Min Max Min Max 

25 30 

20 25 

20 25 

0 0 

20 25 

13 15 

2 2 

0 0 

10 13 

5 5 

WRITE CYCLE TIMING DIAGRAM .,.2 
WRITE CYCLE: WE CONTROLLED 

tWC"3 

--... 
ADDRESS --' 

~ 
tew 

MB81 C69A-35 

Min Max 

35 

30 

30 

0 

30 

15 

2 

0 

15 

5 

'\'\'\'\' ~'\'\'\~ y//////////////// 
le-t .. 

low 
twp 

_tow tDH 

DATA IN DATA VALID 

~twi'- low" 

DATA OUT 
HIGH Z 

Un" 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

Note: ·*1 If CS are in the READ Mode during this period, 110 pins are in the output state so that the input signals of oppos~e 

1·34 

phase to the outputs must not be applied. 
·2 If CS goes high simu~aneously with WE high, the output remains in high impedance state. 
*3 All wrke cycle are determined from last address trans~ion to the first address trans~ion of the next address. 
*4 tWR is defined from the end point of WRITE Mode. 

*5 Transition is specHied at the point of ±500mV from steady state voltage with Load II in Fig. 2. 



WRITE CYCLE TIMING DIAGRAM 

WRITE CYCLE: CS CONTROLLED*'*' 

~-------- twc·' ----------.j 

ADDRESS 

1-------- t..w --------1...!tW~R~··~ 

~...:;t.:::s_ll_-----Icw ------_1 

~----~p----~ 

DATA IN DATA VALID 

DATA OUT 

Q~' a- HIGH-Z 

MB81C69A-25 
MB81C69A-30 
MB81C69A-35 

Note: *1 H CS are in the READ Mode during this period, I/O pins are in the output state so that the input signals 01 opposne 
phase to the outputs must not be applied. 

*2 II CS goes high simultaneously with WE high, the output remains in high impedance state. 
*3 All wrne cycle are determined lrom last address transnion to the lirst address transnion 01 the next address. 
*4 tWR is defined from the end point of WRITE Mode. 
*S Transnion is specffied at the point of +SOOmV from steady state voltage with Load II in Fig. 2. 
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MB81C69A-25 
MB81C69A-30 
MB81C69A-35 

TYPICAL CHARACTERISTICS CURVES 

Fig. 3 OPERA11NG SUPPLY CURRENT Fig. 4 OPERA'nNG SUPPLY CURRENT 
§i! va. SUPPLY VOLTAGE 

i= 
~ 1.2 
WI­c..z 
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!:j 0 1.0 

~~ 
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1/ 
V 

~ 
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Vee. SUPPL Y VOLTAGE (V) 

§i! 
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~ :::l1.0 
..JO 

~~0.9 
a:c.. 
O:::l 
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j 
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~ 
~ ~ 

~ 

I-
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!:lI:::l 1.0 
..JO 

~~ 0.6 
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j 
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T •• AMBIENT TEMPERATURE (OC),j 

Fig. 5 OPERATING SUPPLY 
CURRENT va. FREQUENCY 

T.=25°C 
Vcc=5.5V --I-V'N=V'HN'L 

"""" 
V 

1 5 10 50100 

f. FREQUENCY (MHz) 

~ F~~ ~~~~~~~~'o~~~~~~~~~~E ~ F~; ~~~'~~~~~'o~~~~~~~~~E ~I-. Fig. 8 ACCe;;L~:~Evs. SUPPLY 
w w 
C!l C!l III 

~ 3.6 ~ 0.4 m 1.2 
o 0 8 
~ 3.4 ~ 0.3 < 1.1 
:::l :::l fil 
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iii ~ ~ 
;' 2.8 • a j 0.8 
~ -.J 

I 

T.=25°C I-

""" ~ ........... ........... 

~ a 2.5 5.0 7.5 10 5 a 5 10 15 20 j 
> IoH. "H" LEVEL OUTPUT CURRENT (rnA) > lou "L" LEVEL OUTPUT CURRENT (rnA) 
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Vee. SUPPLY VOLTAGE (V) 
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Fig. 9 ACCESS 11ME va. AMBIENT Fig. 10 ACCESS 11ME VB. LOAD 
~ TEMPERATURE ~ CAPACITANCE 
i= i= 
~ 12 ~ 1.4 

~ 1.1 ~ 1.2 

o 0 
~ 1.0 I!:l 1.0 

..J ~ 
~ 0.9 ... 0.8 

~ ~ 0.8 0.6 
j j 
j a 25 50 75 100 j 

T •• AMBIENT TEMPERATURE (OC) 

- T.-25°C 
Vcc=4.5V 

./ V 

.II' V 

a 100 200 300 400 

CL• LOAD CAPACITANCE (pF) 



PACKAGE DIMENSIONS 
CERAMIC DIP (Suffix: Z) 

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

R.025(O.64) 
REF 

1-______ .950~:~~~ ______ -1 

(24.13~~:~~) 
.050(1.27)MAX 

.100±.010 
(2.54±0.25) 

© 1988 FUJITSU LIMITED D20006S-4C 

----. m .288~:~~: 
(7.32+0.36) 

-0.10 .319±.006 
(8.10±0.15) 

MB81C69A-25 
MB81C69A-30 
MB81C69A-35 

Dimensions in 
inches (millimeters) 
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MB81C69A-25 
MB81 C69A-30 
MB81 C69A-35 

PACKAGE DIMENSIONS (Cont'd) 
PLASTIC DIP (Suffix: P) 

20-LEAD PLASTIC DUAL IN-LINE PACKAGE 
(Case No.: DIP-20P-MOI) 

(0.46 ± 0.08) 

Gl.-t- .172(4.361 MAX 

_--_+~} 18(300) MIN 

.020(0.51) MIN 

© 1988 FUJITSU LIMITED D20005S-3C 
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Dimensions in 

inches (millimeters) 



PACKAGE DIMENSIONS (Cont'd) 
CERAMIC LCC (Suffix: TV) 

A. 
A,. 
A" 
I/O, 
110. 
110. 

MB81 C69A·25 
MB81C69A·30 
MB81C69A·35 

CERAMIC PACKAGE 
(LCC·20C-F01 ) 

2O-PAD CERAMIC (FRIT SEAL) lEADlESS CHIP CARRIER 
(CASE No_: lCC-20C-F01) 

-PIN NO.1 INDEX 

\ 
b 

R .012(0.30ITVP 
(4 PLCSI 

.100(2.S4IMAX 

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

© 1988 FUJITSU LIMITED C20003S-2C 

.OSO±.006 
(1.27±0.1SI 

.04S(1.141 
TVP 

Dimension in 
inches (millimeters) 
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