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DATA SHEET

MB8289-25/-35

CMOS 288K-BIT HIGH-SPEED SRAM

32K Words x 9 Bits Static Random Access Memory with
Automatic Power Down

The Fujitsu MB8289 is a 32,768 words x 9 bits static random access memory with
parity generator and checker, 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 TTL
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 offers low power dissipation, low cost, and high performance.

e Organization: 32,768 words x 9 bits
o Static operation: no clocks or timing strobe required
e Access time: taa = tacst = 25 ns max, tacsz = 14 ns max. (MB8289-25)
taa = tacs1 = 35 ns max, tacsz = 15 ns max. (MB8289-35)
o Low power consumption: 715 mW max. (Operating) for 25 ns
605 mW max. (Operating) for 35 ns

138 mW max. (TTL Standby)
83 mW max. (CMOS Standby)

PLASTIC PACKAGE
(DIP-32P-M02)

PLASTIC PACKAGE
(FPT-32P-M02)

e Single +5 V power supply +10% tolerance NMENT
e TTL compatible inputs and outputs PIN ASSIG
o Three-state outputs with OR-tie capacity
e Chip select for simplified memory expansion Al Y 320 ve
o Electrostatic protection for all inputs and outputs A2 31 [ As
e Standard 32-pin Plastic Packages: AsOs 30 A
Skinny DIP (300 mil) MB8289-xxPSK A4 200 A
SOP (450 mil) MB8289-xxPF AOs 28 [ A,
A s 271 Aw
Absolute Maximum Ratings (See Note) Q7 25 L A
AsO BTOP view S B NC.
A ]9 241 Cs,
Rating Symbol Value Unit oed 10 23 ) WE
Supply Voltage Vee ~0.5t0 +7.0 \ cs. 11 22 [7 /0,
Input Voltage on any pin with 10, [} 12 21 [ /Os
respect to GND Vi -3.510 +7.0 " 10, []13 20 [ /O,
Output Voltage on any VO pin 0, [} 14 19 [ 10,
with respect to GND Vour -0.510 +7.0 v 110, [ 15 18 [ 1105
GND[J 16 17 1 GNDQ
Output Current lour +20 mA
Power Dissipation Po 1.0 w
Temperature Under Bias Taias -10to +85 °C
Storage Temperature Range Tsta —4510 +125 °C This dovicaconains crcuiry o poec e s sgaet
Note: Pennanentdevnoe damage may oceur nf absolute maximum ratings are exceeded. ) mﬂ m: n'::gmmmunm o taken 1o avold application
should be d to the conditions as detailed in the operation of any voitage higher than maximum rated voltages to this high
secuons of this data sheet. E: to absol rating conditions for ex- Jmpedance ckoult
tended periods may affect device reliability.

Copyright © 1990 by FUJITSU LIMITED and Fujitsu Microslactronics, inc.
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MB8289-25

MB8289-35
Fig. 1 — MB8289 BLOCK DIAGRAM
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TRUTH TABLE
s, |cs. |We |oE | mobe | SYRRLY. | vosTate
H X X X__| STANDBY ls HIGH-Z
L L X X | DESELECT lee HIGH-Z
L H | H H | Doyr DISABLE leg HIGH-Z
L H H L | READ leg Doyr
L H L X | WRITE lec Duw
CAPAC‘TANCE (Ta= 25°C, f = 1MHz)
Parameter Condition Symbol Min Typ Max Unit
Input Capacitance {CS,, CS., O, WE) V=0V Cu 8 pF
Inout Capacitance (Other Input) V=0V Cn 7 pF
/O Capacitance Vio=0V Cuo 8 pF
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MB8289-25

MB8289-35
(Referenced to GND)
Parameter Symbol Min Typ Max Unit
Supply Voltage Vee 45 5.0 55 v
Ambient Temperature Ta 0 70 °C
(Recommended operating conditions unless otherwise noted.)
Parameter Symbol Test Conditions Min Max Unit
CS2Vee —0.2V
ket |V 2Veo 0.2V or Vis0.2V 15 mA
Standby Supply Current
Vin<0.2V
lsez TS.=Vs 25 mA
Operating Supply 25ns lour=0mA, CS,=V,, 130
Current 35ns lec Cycle=Min. 110 mA
Input Leakage Current u V=0V to Vce, Vee=Max. -5 5 nA
9__§_|=Vm OrE’:VIL or
Output Leakage Current lwo WE=V, or OE=Vy, -5 5 RA
Vio=0V to Vec
Input Low Voltage Vi -2.0* 0.8 v
Input High Voltage Vin 22 6.0 Vv
Output High Voltage Vou low=—4mA 24 v
Output Low Voltage VoL loi=8mA 0.4 v
Note: *1 -2.0V Min. for pulse width less than 20ns. (V. min. =0.5V at DC level)
Fig. 2 - AC TEST CONDITIONS
+5V
e Input Pulse Levels: 0.6V to 2.4V
o Input Pulse Rise & Fall Times:  3ns (Transient between 0.8V and 2.2V) Ri
* Timing Reference Levels: Input  : V,=0.8V, Vjy=2.2V Dour
Output : V=0.8V, Vou=2.2V (V0)
e Output Load: c™ R.
Ry R C. Parameters Measured
Load | | 480kQ| 2550 | 30pF | except tiz, tuz, twz, tow, torz and tonz *1 Including Scope and Jig Capacitance
Load Il | 480kQ2| 255Q | S5pF | tz, tiz, twz, tow, torz @and touz
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MB8289-25
MB8289-35

AC CHARACTERISTICS a

(Recommended operating conditions unless otherwise noted)

READ CYCLE*"
MB8289-25 MB8289-35
Parameter Symbol Unit
Min Max Min Max
Read Cycle Time tac 25 35 ns
Address Access Time*? ta 25 35 ns
TS, Access Time* tacst 25 35 ns
CS; Access fime" tacs2 14 15 ns
‘OE Access Time toe 12 14 ns
Output Hold from Address Change tou 3 3 ns
Output Active from CS,** tzy 5 8 ns
Output Active from CS,* tize 2 3 ns
Output Active from OE* torz 2 3 ns
Output Disable from CS,** [, 1 15 1 15 ns
Output Disable from CS,* thze 1 15 1 15 ns
Output Disable from OE*¢ tonz 1 15 1 15 ns

Note: *1 WE is high for Read Cycle.
*2 Device is continuously selected, CS,=V,, CS,=Vi and OE=V..
*3 ‘Address valid prior to or coincident with CS; transition low, CS, transition high.
*4 Transition is specified at the point of +t500mV from steady state voltage with specified Load Il in Fig. 2.
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MB8289-35

READ CYCLE TIMING DIAGRAM*'

READ CYCLE: ADDRESS CONTROLLED*?

the

- p -
ADDRESS >< VALID X

taa I ton —

’ p
DATA OUT PREVIOUS DATA VALID ><>< Dour VALID ><><><><><
X

READ CYCLE : CS,, CS, CONTROLLED*

tac

4
ADDRESS >< VALID ><

| lACS‘

tizt —»

CS; \

iz

L— tizo ¢ —

4
Vo HIGH-Z Dour VALID HIGH-Z

: Don't Care KA : undefined

Note: *1 WE is high for Read Cycle.
*2 Device is continuously selected, CS; = Vi, CS; = Vi and OE = V.
*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 Il in Fig. 2.
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MB8289-25
MB8289-35

AC CHARACTERISTICS

(Recommended operating conditions unless otherwise noted)

WRITE CYCLE*
MB8289-25 MB8289-35
Parameter Symbol Unit
Min Max Min Max
Write Cycle Time*? twe 25 35 ns
Address Valid to End of Write taw 18 28 ns
CS, to End of Write tews 16 26 ns
CS, to End of Write tew:2 13 20 ns
Data Setup Time tow 8 12 ns
Data Hold Time ton o] 0 ns
Write Pulse Width twe 15 20 ns
Write Recovery Time*3 twn 0 0 ns
Address Setup Time tas 0 0 ns
Output Low-Z from WE* tow 0 0 ns
Output High-Z from WE* twz 0 8 0 14 ns

Note: *1 I CS goes high simultaneously with WE high, the output remains in high impedance state.

*2 All Write Cycles are determined from the last address transition to the first address transition of next address.
*3 twan is defined from the end point of Write Mode.

*4 Transition is specified at the point of £500mV from steady state voltage with specified Load Il in Fig. 2.
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——-| tie
WE IARNY Y

WRITE CYCLE TIMING DIAGRAM*" *&.*7

WRITE CYCLE No. 1 (WE CONTROLLED)

twc.z
R
ADDRESS >< VALID X
K
tAW

tow
cs,
cs:

tCW2

twe

tow ¢ —

fa—>{ tw;

je— tp ——

4
K. A

Don't Care IXX] : Undefined

Note:

“1 I CS goes high simultaneously with WE high, the output remains in high impedance state.

*2 All Write Cycles are determined from the last address transition to the first address transition of next address.

*3 twn is defined from the end point of Write Mode.
*4 Transition is specified at the point of £500mV from steady state voltage with specified Load Il in Fig. 2.
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MB8289-25

MB8289-35
WRITE CYCLE TIMING DIAGRAM*" *& *7
WRITE CYCLE: No. 2 {CS,, CS, CONTROLLED)
twe?
A p -
ADDRESS >< VALID X
K. A |
tAw
OF
tWR.a
tas
L
tCW‘ l/
S 1%
"3
je— as towz fo
I N
cs, \
twa':'
twe a——
WE
tow ton
S—
k7
: Don’t Care m : Undefined
Note: *1 If CS goes high simultaneously with WE high, the output remains in high impedance state.
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*2 All Write Cycles are determined from the last address transition to the first address transition of next address.
*3 twa is defined from the end point of Write Mode.




MB8289-25

MB8289-35
32-LEAD PLASTIC DUAL IN-LINE PACKAGE
(CASE No.: DIP-32P-M02)
15°MAX
| T e T ML VT L L T VL L L A A P |
INDEX-1 ’
O O (.72213)%0?2) .300(7.62)
20+0. TYP
(O~=—INDEX-2 ‘
lLl‘V"u‘ﬁJ"u“Lr"‘Lr"u"u“U"U"u"u“u“Lr"d
| 1574 §98(00.08°320) T0.2550.00
.050(1.27) +.012 +0.30
*l S 0347 072(0.8675°0)—=] f=—

( .207(5.28)MAX
.125(3.18)MIN
+.012
.100(2.54) -050_4 .018+.003 .020(0.51)
= 37030, MIN

TP (1.27%9:30) (0.45+0.08)

Dimensions in
inches (millimeters)
© 1988 FUJITSU LIMITED D32009S-1C
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PACKAGE DIMENSIONS (continued)

32-LEAD PLASTIC FLAT PACKAGE
(CASE No.: FPT-32P-M02)

|
\I 0(0)MIN (
| (STAND OFF)
.339+.008 .465+.012 .402+.012
(8.60+0.20) INDEX (11.80+0.30) (10.20+0.30)
NG -031+.008
s (0.80+0.20)
; :H“ -
LEEELEEELEEEL R %
N
.050(1.27) 1018+.004 —— AM
VP 10.45:0.10) -‘1’-005(0»13@ (0.15+0.05)
| .098(2.50) MAX
+.010 +0.25 ! (SEATED HEIGHT)

7997 302(20.2970 33

:006(0.15) Details of ""A"* part

.012(0.30) !

——| L7 | .004(0.10) .007(0.18)
— _ MAX

.750(19.05)REF | .027(0.68) Dimensions in
MAX inches (millimeters)

© 1988 FUJITSU LIMITED F32004S-1C
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