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CMOS 288K-BIT HIGH-SPEED SRAM 

32K Words x 9 Bits Static Random Access Memory with 
Automatic Power pown 
The Fujitsu MB8289 is a 32,768 words x 9 bits static random access memory with 
parity generator and chacker, and fabricated with CMOS technology. To obtain a 
smaller chip size, the cell uses NMOS transistors and resistors. This device is housed 
in a 300 mil DIP package with low (605 mW max.) power dissipation. All pins are TIL 
compatible and a single +5 V power supply is required. 

A separate chip select (CS) pin simplifies multipackage systems design by permitting 
the selection of an individual package when outputs are OR-tied, and then 
automatically powering down the other deselected packages. 

The MB8289 oilers low power dissipation, low cost, and high performance. 

• Organization: 32,768 words x 9 bits 
• Static operation: no clocks or timing strobe required 

• Access time: I.AA - W:sl - 25 ns max, ~ - 14 ns max. (MB8289-25) 
I.AA - W:sl - 35 ns max, W:s2 - 15 ns max. (MB8289-35) 

• Low power consumption: 715 mW max. (Operating) for 25 ns 
605 mW max. (Operating) for 35 ns 
138 mW max. (TIL Standby) 
83 mW max. (CMOS Standby) 

• ~ingle +5 V power supply ±1 0% Iolerance 
• TIL compatible inputs and outputs 
• Thraa-state outputs with OR-tie capacity 
• Chip select for simplified memory expansion 
• Electrostatic protection for all inputs and outputs 
• Standard 32-pin Plastic P8ckages: 

Skinny DIP (300 mil) MB8289-xxPSK 
SOP (450 mil) MB8289-xxPF 

Absolute Maximum Ratings (See Note) 

Rating Symbol Value 

Supply Voltage Vee -0.5 to +7.0 

Input Vo~e on any pin with 
respect to NO VIN -.'3.5 to +7.0 

Output Vo~e on any 1.0 pin 
with respect 0 GND VOUT -0.510+7.0 

Output Current lour ±20 

Power Dissipation Po 1.0 

Temperature Under Bias TslAS -1010+85 

Storage Temperature Range Tsm -45 to +125 

Unn 
V 

V 

V 

mA 

W 

°C 

°C 

Nota: Pannanant device damage may occur if ab&oIulll maximum ratings 8/lI excaadad. 
Functional opanotion should be rastriclad 10 !he conditions as detailed in !he operation 
sections of this clala I'-t. Exposure 10 absolulll maximum rating conditions for ax­
IIIndad pariadI may allact dallica reliability. 

PLASTIC PACKAGE 
(DIP-32P-M02) 

PLASTIC PACKAGE 
(FPT -32P-M02) 

PIN ASSIGNMENT 

A. 
A,. 

A. 
A. 
A, 
1.0 

A,. 
A .. 
Au 
OE 

Cs" 
110, 
IJO. 
IJO, 
110, 

GND 

Vee 
A. 
A7 
A. 
A. 
A,. 
A .. 
N.C. 
CS, 
WE 

1/0. 
1/0. 
1/0, 
1/0, 
1J0s 
GNDQ 

Thlo ___ Illy" protact1ho 1_ agaInat _duo 10 high 1taI1c~ or oIedrlcfloldo. Howewr.' 
10 advlood !hal normal P*8Ilion. be takan .. avoid application 
::::....~'hor than maxl ... m raIodvoltagoa to thl. high 
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MB8289-25 
MB8289-35 

Aa 
Aa 

A,. 

Fig. 1 - MB8289 BLOCK DIAGRAM 
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CAPACITANCE (TA=25°C f=1MHz) . 
Parameter Condition 

Input Capac~ance (CS,. CS •• OE. WE) V'N=OV 

Inout Capacitance (Other Input) V'N=OV 

110 Capacitance VI/O=OV 
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110. 110. I!O, 110. 
110. 110. 110, 

MODE 

STANDBY 
DESELECT 
D DISABLE 
READ 
WRITE 

Symbol Min 

Cn 

C,. 

C'IO 

-Vee 

- GND 

- GNDQ 

SUPPLY 110 STATE CURRENT 
I HIGH-Z 
I HIGH-Z 
I HIGH-Z 
I D 
I D 

Typ Max Unit 

8 pF 

7 pF 

8 pF 



RECOMMENDED OPERATING CONDITIONS 
Referenced to GND) 

Parameter Symbol Min 

Supply Vottage V"" 4.5 

Ambient Temperature T. 0 

DC CHARACTERISTICS 
(Recommended operating conditions unless otherwise noted.) 

Parameter Symbol Test Conditions 

... , CS,~V"" -O.2V 

Standby Supply Current 
V'N?.vCC -O.2V or V'NSO.2V 

I ... V'NSO.2V 
CS,=V'H 

Operating Supply 1 25ns lour=OmA. CS,=VIL lee Current 1 35ns Cycle=Min. 

Input Leakage Current lu V'N=OV to Vee. Vee=Max. 

CS,=V'H or CS2=V'L or 
Output Leakage Current ILI/O WE=V'L or OE=V ... 

VI/O=OVto Vee 

Input Low Vottage V'L 

Input High Vottage V'H 

Output High Vottage VOH IOH=-4mA 

Output Low Vottage VOL IoL=8mA 

Note: "1 -2.0V Min. for pulse width less than 20ns. (V'L min. =-D.5V at DC level) 

Fig. 2 - AC TEST CONDITIONS 

• Input Pulse Levels: 0.6Vt02.4V 
• Input Pulse Rise & Fall Times: 3ns (Transient between 0.8V and 2.2V) 
• Timing Reference Levels: Input : V'L=0.8V. V'H-2.2V 

Output: VOL=0.8V. VOH-2.2V 
• Output Load: 

R, Parameters Measured 

Typ 

5.0 

Dour 
(I/O) 

Max 

5.5 

70 

Min 

-5 

-5 

-2.0"' 

2.2 

2.4 

Max 

15 

25 

130 

110 

5 

5 

0.8 

6.0 

0.4 

MB8289-25 
MB8289-35 

Unit 

V 

·C 

Unit 

rnA 

mA 

mA 

I1A 

I1A 

V 

V 

V 

V 

+5V 

r Lo""a",d-,I+4;.,;8,;;;,Okn"""1t-"'25",5;.,;;n,.....;3;.;;0",pIF,....;e",xc,;;.;e;.o;.;..plt t",12::... ""tHZ:;.:,."'tWZ"'.""tow:=. • .;::1QLz=..;;an;;.;d;;..;.::tOH;,::z'---i "1 Including Scope and Jig Capaenance 
Load" 480kn 2550 5pF t12• tHZ• twz. tow. lou and tOHZ 
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MB8289-25 
MB8289-35 

AC CHARACTERISTICS I 
(Recommended operating conditions unless otherwise noted) 
READ CYCLE*' 

MB8289-25 
Parameter Symbol 

Min Max 

Read Cycle Time t.., 25 

Address Access Time" t... 25 

CS, Access Time" !..cs, 25 

CS, Access Time" t.cs. 14 

OE Access Time toe 12 

Output Hold from Address Change IoH 3 

Output Active from CS," Iu, 5 

Output Active from CS, '. tw 2 

Output Active from OE" to.z 2 

Output Disable from CS," tHZ' 1 15 

Output Disable from CS?' tHZ2 1 15 

Output Disable from OE" 10HZ 1 15 

Note: 'I WE is high for Read Cycle. 
'2 Device is continuously selected, CS,=V'L, CS,=VH and OE=V,L. 
'3 Address valid prior to or coincident with CS, transition low, CS. transition high. 

MB8289-35 

Min Max 

35 

35 

35 

15 

14 

3 

8 

3 

3 

1 15 

1 15 

1 15 

'4 Transition is specified at the point of ±500mV from steady state voltage with specified Load" in Fig. 2. 
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ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 



MB8289-25 
MB8289-35 

READ CYCLE TIMING DIAGRAM" 

READ CYCLE: ADDRESS CONTROLLED" 

ADDRESS 

~----tM -----...... 

DATA OUT PREVIOUS DATA VALID Dour VALlDXXXXX 

READ CYCLE: CS" CS. CONTROLLED'3 

ADD~~ ~~~_-=-~_-=-t....~-=--_~_VA~~D~~~~_-_-_--~_ 

CS. 

1/0 

1--- tACS' ---~ 

t .• 
12' 

Dour VALID 

lilliiliI : Don't Care ~ : Undefined 

Note: '1 WE is high for Read Cycle. 
*2 Device is continuously selected, CS, = V1L, CS2 = V1H and DE = V1lo 

'3 Address valid prior to or coincident with CS, transition low, CS. transition high. 

'4 Transition is specified at the point of ±500mV from steady state voltage with specified Load II in Fig. 2. 
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MB8289-25 
MB8289-35 

AC CHARACTERISTICS 
(Recommended operating conditions unless otherwise noted) 
WRITE CYCLE" 

MB8289-25 
Parameter Symbol 

Min Max 

Wr~e Cycle Time" twc 25 

Address Valid to End of Write t..w 18 

CS, to End of Write lew, 16 

CS. to End of Write lew. 13 

Data Setup Time tew 8 

Data Hold Time tOH 0 

Write Pulse Width tw.. 15 

Write Recovery Time" tWR 0 

Address Setup Time t... 0 

Output Low-Z from WE" lew 0 

Output High-Z from WE" twa 0 8 

MB8289-35 

Min Max 

35 

28 

26 

20 

12 

0 

20 

0 

0 

0 

0 14 

Note: '1 H CS goes high simuttaneously with WE high. the output remains in high impedance state. 

Unit 

·ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

'2 All Write Cycles are determined from the last address trans~ion to the first address transition of next address. 
'3 tWR is defined from the end pOint of Wr~e Mode. 

'4 Transition is specified at the point of ±500mV from steady state voltage with specified Load II in Fig. 2. 
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MB8289-25 
MB8289-35 

WRITE CYCLE TIMING DIAGRAM-" _h7 

WRITE CYCLE No.1 (WE CONTROLLED) 

1---------lwc·2 -------------1 

ADDRESS 

CS2 

VO 

• : Don't Care ~ : Undefined 

Note: *1 If CS goes high simultaneously with WE high, the output remains in high impedance state. 
*2 All Wr~e Cycles are determined from the last address transition to the first address transition of next address. 
*3 tWR is defined from the end point of Write Mode. 

*4 Trans~ion is specified at the point of ±500mV from steady state voltage with spec~ied Load II in Fig. 2. 
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MB8289-25 
MB8289-35 

WRITE CYCLE TIMING DIAGRAM·,'· .. ·7 

WRITE CYCLE: No.2 (CS" CS, CONTROLLED) 

1----------- twc" --------------1 

ADDRESS 

CS, 

tow tOH 

1/0 D,N VALID 

• : Don't Care 

Note: "1 H CS goes high simuttaneously with WE high, the output remains in high impedance state. 

~ : Undefined 

"2 All Wrne Cycles are determined from the last address transnion to the first address transition of next address. 
"3 tWR is defined from the end point of Write Mode. 

1-134 



PACKAGE DIMENSIONS 
32-LEAD PLASTIC DUAL IN-LINE PACKAGE 

(CASE No.: DIP-32P-M02) 

MB8289-25 
MB8289-35 

15°MAX 

1 

. 300(tS2) 
TV? 

j 1 
.O1O±.0021 

1O.25±0.05) 

.~ 11~''''''M'' II I I If If If .125(3.18)MIN 

I •• 1.1 00(2.54) ~ ~ ---II .. 018±.003 .020(0.511 
TV? (1.27~g·30) (0.45±0.08) MIN 

© 1988 FUJITSU LIMITED D32009S-1C 

Dimensions in 
inches (millimeters) 
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MB8289-25 
MB8289-35 

PACKAGE DIMENSIONS (continued) 
32-LEAD PLASTIC FLAT PACKAGE 

(CASE No_: FPT-32P-M02) 

r 
.339± .008 

"OO[ r 
.OSOI1.27) 

TYP 

.----- .7S0119.0S)REF 

© 1988 FUJITSU LIMITED F32004S·1C 
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"A" 

~ l- I O(O)MIN 
f- ISTAND OFF) 

I 
.402±.012 

110.20±0.3 0) 

00"=1 '-f- E~·20) 
,::1 -

---I .006± .002 
10.15±0.OS) 

.09812.S0) MAX 
ISEATED HEIGHT) 

.00610.1S) kd Details of "A" part 

::F~' 
.00710.18) 

MAX 
.027(0.68) Dimensions in 

""""M"Ax inches (millimeters) 


