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FUJITSU

MB8287-25/-35

CMOS 288K-BIT HIGH-SPEED SRAM

32K Words x 8 Bits Static Random Access Memory with
Automatic Power Down

The Fujitsu MB8287 is a 32,768 words x 8 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 MB8287 offers low power dissipation, low cost, and high performance.

e Organization: 32,768 words x 8 bits
e Static operation: no clocks or timing strobe required

e Access time: taa = tacst - 25 Ns max, tacsz = 14 ns max. (MB8287-25)
taa = tacst - 35 ns max, tacsz = 15 ns max. (MB8287-35)

e 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)

Single +5 V power supply +10% tolerance

TTL compatible inputs and outputs

Three-state outputs with OR-tie capacity

Chip select for simplified memory expansion
Electrostatic protection for all inputs and outputs

Standard 32-pin Plastic Packages:
Skinny DIP (300 mil) MB8287-xxPSK
SOP (450 mil) MB8287-xxPF

Absolute Maximum Ratings (See Note)

Rating Symbol Value Unit
Supply Voltage Vee -0.51t0 +7.0 v
Input Voltage on any pin with
reapect to 220 Vin -3.510+7.0 v
Output Voltage on any VO pin
with respect to GND Vour —051047.0 v
Output Current lout +20 mA
Power Dissipation Po 1.0 w
Temperature Under Bias Taias -10to +85 °Cc
Storage Temperature Range Tsta —45t0 +125 °c

Note: Pennanent device damage may occur if absolute maximum ratings are exceeded.
ion should be restricted to the conditions as detailed in the operation
secnons of this data sheet. Exposure to absolute maximum rating conditions for ex-
tended periods may affect device reliability.

Copyright © 1990 by FUJITSU LIMITED and Fujitsu Microelectronics, Inc.

PLASTIC PACKAGE
(DIP-32P-M02)

PLASTIC PACKAGE
(FPT-32P-M02)

PIN ASSIGNMENT
AsO) 1 S 323 vee
A2 31 A
A3 300 A,
A4 29[ A,
AOs 28 [1 A,
AOs 27 A
A7 26 [ Ay
Ais]s 25[J N.C.
Al 9TOPVIEW24 A <s,

WE 10 23] WE
CS, [ 11 22 10,
PE[] 12 217 1o,
110, ] 13 20 [] 1/Os
110, 14 19 [ 10s
110: [ 15 18 [ 10,
GND [ 16 17 [ GNDQ

This device contains circuitry to protect the inputs against
damage due to high static voltages or electric fields. However, it
Is advised that normal precautions be taken to avoid application
of any voitage higher than maximum rated voltages to this high
impedance circuit.
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MB8287-25

MB8287-35
Fig. 1 - MB8287 BLOCK DIAGRAM
Ao O————] -— Vg
A O—] MEMORY CELL ARRAY -
A; O——— 256 x 128 x 8 GND
A, O——— ADDRESS ROW (/O DATA)
A, 0——— BUFFER DECODER
A O————— 256 x 128
A, O—— (PARITY DATA)
A, O—
As Ol
A Vo (iATE
:mo—— ADDRESS COLUMN DECODER
11
O—— BUFFER
A, O—r 4\
Ay O—r] PARITY DATA PARITY DATA
A, O———
PARITY :> PARITY
GENERATOR CHECKER
L}
PARITY l
. CONTROL, \/
OEO——— |npuT 10
WEo— | BUFFER 1/0 BUFFER —l BUFFER
. <— GNDQ
CS,0— /01 /O, O3 VO, /O VOs 11O, 104 PE
POWER DOWN
CIRCUIT TRUTH TABLE
s, |cs, |WeE |©E | MobeE | SYFPLY | o PESTATE
H | X | X | X |STANDBY lss HIGH-Z
L L | X | X |DESELECT le HIGH-Z
L | H | H | H |DoyDISABLE le HIGH-Z
L | H|H L | READ lec Dour
L | H L | X [WRITE leg Dix
CAPACITANCE (r.=25°c, 1 = 1MH2)
Parameter Condition Symbol Min Typ Max Unit
Input Capacitance (CS,, CS., OE, WE) V=0V Cu 8 pF
Input Capacitance (Other Input) V=0V Ce 7 pF
1O Capacitance (with PE) Vie=0V Ciwo 8 pF
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MB8287-25

MB8287-35
(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 Condition Min Max Unit
CSi2Vee 0.2V
ket | V2Vee —0.2V or V0.2V 15 mA
Standby Supply Current
Ving0.2V
lsez CSi=Van 25 mA
Operating Supply 25ns lour=0mA, CS,=V,. 130
Current 35ns oo Cycle=Min. 110 mA
Input Leakage Current I Vin=0V to Ve, Vee=Max. -5 5 HA
'CSy=Viu or CS,=V or
Output Leakage Current luo WE=V,_or OE=Vy, -5 5 HA
Vm=0V to Vcc
Input Low Voltage Vi -2.0" 0.8 \
Input High Voltage Vi 2.2 6.0 V'
Output High Voltage Vou low=—4mA 2.4 Vv
Output Low Voltage Voo lo.=8mA 0.4 "
Note: *1 -2.0V Min. for pulse width less than 20ns. (V.. min.=—0.5V at DC level)
Fig. 2 — AC TEST CONDITIONS
+5V
o Input Pulse Levels: 0.6V to 2.4V
o Input Pulse Rise & Fall Times:  3ns (Transient between 0.8V and 2.2V) Ri
o Timing Reference Levels: Input  : V,=0.8V, V,,=2.2V *' Dour
Qutput : Vo =0.8V, Vou=2.2V (O
e Output Load: C.*2 R.
R, R, C. Parameters Measured
Load | | 480kQ| 255Q | 30pF | except tiz, tuz, twz, tow, torz, torz, tewz and teonz | . 1FE_pin is included.
Load Il | 480kQ| 255Q | 5pF |tz tuz, twz, tows torz, torz, terz @nd teonz *2 Including Scope and Jig Capacitance
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MB8287-25
MB8287-35

AC CHARACTERISTICS

(Recommended operating conditions unless otherwise noted.)

READ CYCLE*'
MB8287-25 MB8287-35
Parameter Symbol Unit
Min Max Min Max
Read Cycle Time trc 25 35 ns
Address Access Time*2 taa 25 35 ns
'CS, Access Time*? tacst 25 35 ns
CS. Access Time*™? tacs2 14 15 ns
‘OE Access Time toe 12 14 ns
Output Hold from Address Change ton 3 3 ns
Output Active from CS,* tizy 5 8 ns
Output Active from CS;* tze 2 3 ns
Output Active from ‘OE* torz 2 3 ns
Output Disable from CS,** tuzs 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
Parity Error Access from Address*? tapa 28 40 ns
Parity Error Access from CS,*? tarcst 28 40 ns
Parity Error Access from CS,* tarcs2 14 15 ns
Parity Error Access from OE taroe 12 14 ns
Parity Error Hold from Address Change teon 3 3 ns
Parity Error Disable from Address Change** torza 20 25 ns
Parity Error Disable from TS tonzs 1 15 1 15 ns
Parity Error Disable from CS,** tonze 1 15 1 15 ns
Parity Error Disable from OE** toonz 1 15 1 15 ns

4-44

ote: *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 £500mV from steady state voltage with specified Load Il in Fig. 2.




MB8287-25
MB8287-35

READ CYCLE TIMING DIAGRAM*!

READ CYCLE : ADDRESS CONTROLLED*2

the
ADDRESS VALID
ta ke— ton —
3
DATA OUT PREVIOUS DATA VALID ><>< Dour VALID
K
READ CYCLE : CS,, CS, CONTROLLED*
th
ADDRESS VALID
o tacst =
Cs,
CS.
tacse —
O
4
e} HIGH 2 Dour VALID HIGH-Z
K
: Don't Care Xz : Undefined

Note: *1 WE s 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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MB8287-25
MB8287-35

PARITY READ FUNCTION TIMING DIAGRAM*"*®

1) ADDRESS CONTROLLED*

the
ADDRESS INPUT VALID
HIGH-Z teon HIGH-Z
PE DATA VALID  / /
2) CS,, CS, CONTROLLED*
ADDRESS INPUT VALID
taea
- tapcsy =1
CS,
CS,
tapcse ——>
tapog ———
OE
I teonz
FE N DATA VALID
: Don’t Care Xx : Undefined

Note: *1 WEis high for Read Cycle.
*2 Device is continuously selected, CS; = “L", CS, = “H" and OE = "L"

*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.
*5 When error occurred, PE pin outputs “L". But when no error, PE pin is in High-Z state.
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MB8287-25

MB8287-35
(oo 8 ondon sy bz e
WRITE CYCLE*"*s.*¢
MB8287-25 MB8287-35
Parameter Symbol Unit
Min Max Min Max
Write Cycle Time*2 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 towz 13 20 ns
Data Setup Time tow 8 12 ns
Data Hold Time ton 0 0 ns
Write Pulse Width twe 15 20 ns
Write Recovery Time*? twa 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 If CS goes high simultaneously with WE high, the output remains in high impedance state.
*2 All Write Cycle 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.
*5 In normal Write Cycle, PE pin must be pulled-up to High.
*6 If data“L”is written in PE pin under the same timing as data input on I/0 pins, “Error” information is written in the parity
bit addressed forcibly.
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MB8287-25

MB8287-35
WRITE CYCLE TIMING DIAGRAM®*" *5 *¢
WRITE CYCLE No. 1 (WE CONTROLLED)
twe?
ADDRESS VALID
taw
t(}W!
Cs,
CS.
tewz
twe
V4
WE ] %
tow tow™®
ton —
4 p
110 Dw VALID W
N
Don’t Care m : Undefined

Note: *1 TS 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.
*5 In normal Write Cycle, PE pin must be pulled-up to High.

*6 Ifdata“L"is written in PE pin under the same timing as data input on I/O pins, “Error” information is written in the parity
bit addressed forcibly.

4-48




MB8287-25
MB8287-35

WRITE CYCLE TIMING DIAGRAM*" ** *5

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

twe
ADDRESS VALID
tAW
OF
tWR‘J
tCWI
cS,
-3
tCVVZ tWR
CS,

tow ton

4

—X

: Don’t Care

m : Undefined

Note:

*1 If 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 twa is defined from the end point of Write Mode.
*4 In normal Write Cycle, PE pin must be pulled-up to High.

*5 Ifdata “L”is written in PE pin under the same timing as data input on I/O pins, “Error” information is written in the parity

bit addressed forcibly.
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MB8287-25
MB8287-35

PACKAGE DIMENSIONS

32-LEAD PLASTIC DUAL IN-LINE PACKAGE
(CASE No.: DIP-32P-M02)

o N N N N N Y Yy Yy Yy Yy Yy oy N —

INDEX-1
O O .283+.006
(7.20+0.15)

(O-=—INDEX-2 ‘

.050(1.27) +.012 +0.30
o (=250 0347972(0.8670 %) —=f |=—r
Y .207(5.25)MAX
l .125(3.18)MIN
+.012
_] .100(2.54) -050_45 .018+.003 .020(0.51)
- MIN

Typ (1.27%939) (0.45+0.08)

© 1988 FUJITSU LIMITED D32009S-1C

+.008 +0.20 .010+.002
1574 575(39.9870-20) {0.25:0.05)

15°MAX

.300(7.62)
TYP

Dimensions in
inches (millimeters)
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MB8287-25
MB8287-35

PACKAGE DIMENSIONS

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

NAAAARAHAHAARAAAH

0(0)MIN

(STAND OFF)
-339+.008 .465+.012 .402+.012
(8.60£0.20) INDEX (11.80+0.30) (10.20£0.30)

.031+.008
(0.80+0.20)

[
J____ 1T\

FEEEL RN RELR LD

.050(1.27) .018+.004 = .006+.002
Typ (0.45:0.10] -—v_—_{B ‘”'005‘0“,3)@ 0;:(125;8),1')\;3;)(

! T
799*-819(20.29*9:25) (SEATED HEIGHT)

—————'006‘0'1 5) Details of “A" part
==
.012(0.30)
/7] .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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