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MB81C78A-35/-45
CMOS 64K-BIT HIGH-SPEED SRAM

8K Words x 8 Bits High-Speed CMOS Static Random
Access Memory with Automatic Power Down

The Fujitsu MB81C78A is a 8,192 words x 8 bits static random access memory
fabricated with a CMOS process. The memory uses asynchronous circuitry and may
be maintained in any state for an indefinite period of time. 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 permiting
the selection of an individual package when outputs are OR-tied, and then PLADSI"I:',I-CZ:;;“C’IE: GE
automatically powering down the other deselected packages.

The MB81C78A offers low power dissipation, low cost, and high performance.

e Organization: 8,192 words x 8 bits
e Static operation: no clock or timing strobe required

e Access time: taa = tacs1 = 35 ns max. (MB81C78A-35)
taa = tacst = 45 ns max. (MB81C78A-45) PLASTIC PACKAGE
o Low power consumption: 495 mW max. (Operating) FPT-28P-M02
138 mW max. (Standby, TTL level)
83 mW max. (Standby, CMOS level)

e Single +5 V power supply +10% tolerance
o TTL compatible inputs and outputs
o Three-state outputs with OR-tie capacity
e Chip select for simplified memory expansion, automatic power down PL{%@%;@%‘S“AGE
o Electrostatic protection for all inputs and outputs St
e Standard 28-pin Plastic Package:
Skinny DIP (300 mil) MB81C78A-xxPSK
SOP MB81C78A-xxPF
SOJ MB81C78A-xxPJ PIN ASSIGNMENT
e Standard 32-pad Ceramic Package:
LCC  (metal seal) MB81C78A-CV veds Y Veo
Absolute Maximum Ratings (See Note) :4E ; 27 2 2’85
s 26 2
Rating Symbol Value Unit A 4 25 [ A,
Supply Voltage Vee -0.5t0 +7.0 v :75 5 24 g :‘
T sL] 6 23 0
:gg;te Voltage on any pin with Vin -3.51047.0 v AQE 7 Top 22 gb‘ﬁ
A 8 VIEW 2¢[]A
Output Voltage on any I/O pin V, —051047.0 v A:?E 9 20 DC—JS‘
with respect to GND out 0104/ A0 10 19 F110,
Output Current lout +20 mA o, O 11 18 [ O,
Power Dissipation Pp 1.0 w :;825 :2 :; g :jg‘
3 5
Temperature Under Bias Tais -10t0 485 °C ano [ 14 15 1 1o,
Storage Temperature | _Ceramic T —65to +150 o
Range Plastic sta —4010 +125 c
Note: Permanent device damage may occur if absolute maximum ratings are exceeded. This device contains circuitry to protect the Inputs against
Functional operation should be restricted to the conditions as detailed in the operation B e o ey X
secn:':ss o:i;rg: data s;eet.dExposurle atg labsolule maximum rating conditions for ex- mvonagoc;’ hl%her than maximum rated voltages to this high
te pel may affect device reliability. lance circul

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

1-75



MB81C78A-35

MB81C78A-45
Fig. 1 - MB81C78A BLOCK DIAGRAM
A O - Ve
A, O— <+— GND
A, O— . .
| 256x32x 8
A O——— ADDRESS | , | ROW |, MEMORY CELL
As O——— BUFFER DECODER ARRAY
As O————i . .
A; O———
As O———
CS' L] . L]
Ay O——
A O— ADDRESS /0 GATE
An O "BUFFER &
Az O——— COLUMN DECODER
A; O———
CS' L] . L]
OE O———
. BUFFER DATA I/O BUFFER l«—— CS
WE O——
CSs
o o
C_S'_‘@_@ 1/04 /O, /05 1104 1/0s 1106 1/O; I
CS, —
‘ [: D TRUTH TABLE
cs |cs. [we|oE| wmobe | SIEEL sl
L_‘ POWER H X X X STANDBY lss HIGH-Z
DOWN L L X X DESELECT lec HIGH-Z
L H H H Doyr DISABLE lec HIGH-Z
L H H L READ lec Dour
L H L X WRITE loc Dw
CAPACITANCE (1.-25°c, 1 - 1MH2)
Parameter Symbol Typ Max Unit
Input Capacitance (Viw=0V) (CS;, CS., OE, WE) Cu 7 pF
Input Capacitance (Vin=0V) (Other Inputs) Ce 6 pF
/O Capacitance (Vio=0V) Cio 8 pF

1-76




MB81C78A-35

MB81C78A-45
(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 Min Max Unit Test Condition
Input Leakage Current lu -10 10 HA V=0V to Vcc, Vec=Max.
'CS,=Vi or CS,=V, or WE=V,_or
Output Leakage Current lo -10 10 HA OE=Va, Vour=0V 10 Ve
Operating Supply Current 1 90 mA CSy=Vi
o¢ 1/0=Open, Cycle=Min
Vee=Min to Max. CS,=Vc 0.2V
oo 15 mA Ving0.2V or Vin2Vee 0.2V
Standby Supply Current
lse2 25 mA —C—S-1=Vm
Input Low Voltage Vi -2.0" 0.8 v
Input High Voltage Vin 22 6.0 v
Output Low Voltage Voo 0.4 v loi=8mA
Output High Voltage Von 24 v low=—4mA
Vcc=ov to Vcc Min.
Peak Power-on Current lro 50 mA TS, =Lower of Vec or Vi Min.

* -2.0V Min. for pulse width less than 20ns. (V. Min=—0.5V at DC level)
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MB81C78A-35
MB81C78A-45

AC TEST CONDITIONS

Input Pulse Levels:
Input Pulse Rise And Fall Times:

Timing Measurement Reference Levels:

Output Load 1.

For all except tiz, tuz, twz, tow, torz, and towz.

5V

480Q

Dour

30pE
j— 255Q
(Including Scope

and Jig Capacitance)

777

0.6Vto 2.4V
Sns (Transient time between 0.8V and 2.2V)

Input: 1.5V
Output: 1.5V

Output Load II.

For tiz, thz, twz, tow, toz, and torz.

5V

480Q

Dour
5
p_ — 255Q
(Including Scope
and Jig Capacitance)

777
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MB81C78A-35

MB81C78A-45
(ﬁeggngédﬁéglgﬁﬁ!ﬂsl;ﬂ S’IESS otherwise noted.)
READ CYCLE*
MB81C78A-35 MB81C78A-45
Parameter Symbol Unit
Min Max Min Max
Read Cycle Time tre 35 45 ns
Address Access Time*? taa 35 45 ns
'CS, Access Time*? tacst 35 45 ns
CS; Access Time*? tacs2 15 20 ns
Output Hold from Address Change toun 3 3 ns
‘OE Access Time toe 15 20 ns
Output Active from TS tiz 5 5 ns
Output Active from CS,** tze 3 3 ns
Output Active from ‘OE* toz 3 3 ns
Output Disable from CS,* [ 20 25 ns
Output Disable from CS,* thza 20 25 ns
Output Disable from OE** tonz 20 25 ns

Note: *1 WE is high for Read cycle.
*2 Device is continuously selected, CS,=Vy, 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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MB81C78A-35
MB81C78A-45

READ CYCLE TIMING DIAGRAM*!

READ CYCLE I: ADDRESS CONTROLLED*2

ADDRESS

the

tan

DATA OUT PREVIOUS DATA VALID DATA VALID

READ CYCLE II: CS,, CS, CONTROLLED*®

ADDRESS

cs,

CS.

o

HIGH-Z Dour VALID HIGH-Z

: Don’t Care m : Undefined
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Note:

*1 WE is high for Read cycle. e .
“2 Device is continuously selected, CS; = Vi, CS. = Vi and OE = Vii.
*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.




MB81C78A-35

MB81C78A-45
WRITE CYCLE"
MB81C78A-35 MB81C78A-45
Parameter Symbol Unit
Min Max Min Max
Write Cycle Time*? twe 35 45 ns
"CS, to End of Write towr 30 40 ns
CS. to End of Write tewz 20 25 ns
Address Valid to End of Write taw 30 40 ns
Address Setup Time tas 0 0 ns
Write Pulse Width twe 20 25 ns
Data Setup Time tow 17 20 ns
Write Recovery Time*? twr 3 3 ns
Data Hold Time ton 0 0 ns
Output High-Z from WE** twz 15 20 ns
Output Low-Z from WE* tow ] 0 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 tws is defined from the end point of Write Mode.

*4 Transition is specified at the point of t500mV from steady state voltage with specified Load Il in Fig. 2.

1-81



MB81C78A-35

MB81C78A-45
WRITE CYCLE TIMING DIAGRAM*'
WRITE CYCLE I: CS,, CS, CONTROLLED
twc.z
ADDRESS
tAw
[ tas ! tows twr® —>
cs, //
tas { towz twr 2 —>
CSz \\
WE
o) HIGH-Z Dw VALID HIGH-Z
tow —fe— t5, —
f———— ton 4
: Don't Care XZ : Undefined
Note: *1 If OE, CS,, and CS; are in the READ Mode during this period, /O pins are in the output state so that the input
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signals of opposite phase to the outputs must not be applied.
*2 All write cycle 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 Transition is specified at the point of £500mV from steady state voltage with specified Load Il in Fig. 2.




MB81C78A-35

MB81C78A-45
WRITE CYCLE TIMING DIAGRAM*'
WRITE CYCLE IIl: WE CONTROLLED
tW(b.z
ADDRESS
tAW tWR.
tows
CS,
cs,
t(.’,W2
twe
tow —»tt——— oy
e HIGH-Z D VALID
twz*
: Don't Care EZ : Undefined

Note: *1 IfOE, CS,, and CS;, are in the READ Mode during this period, I/O pins are in the output state so that the input
signals of opposite phase to the outputs must not be applied.
*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 Transition is specified at the point of £500mV from steady state voltage with specified Load Il in Fig. 2.
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MB81C78A-35
MB81C78A-45

Fig. 3— NORMALIZED ACCESS
TIME vs. SUPPLY VOLTAGE
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Fig. 5—- NORMALIZED POWER SUPPLY
CURRENT vs. AMBIENT TEMPERATURE
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Fig. 4 - NORMALIZED ACCESS
TIME vs. AMBIENT TEMPERATURE
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Fig. 6 - NORMALIZED POWER SUPPLY
CURRENT vs. AMBIENT TEMPERATURE
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Fig. 7 - NORMALIZED POWER SUPPLY
CURRENT vs. SUPPLY VOLTAGE
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MB81C78A-35
MB81C78A-45

Fig. 8 - NORMALIZED POWER SUPPLY
CURRENT vs. SUPPLY VOLTAGE
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Fig. 10 - NORMALIZED ACCESS
TIME vs. LOAD CAPACITANCE
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Fig. 9 — NORMALIZED ACCESS
TIME vs. LOAD CAPACITANCE
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Fig. 11 - NORMALIZED ACCESS
TIME vs. LOAD CAPACITANCE
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Fig. 12 - NORMALIZED POWER SUPPLY
CURRENT vs. FREQUENCY
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MB81C78A-35
MB81C78A-45

PACKAGE DIMENSIONS

PLASTIC DIP (Suffix: P-SK)

28-LEAD PLASTIC DUAL IN-LINE PACKAGE
(Case No. : DIP-28P-M04)

139270983536 1 3 20) — —~]
O Y e U o Yl Y e T o U e T e B e W e W i W oo W < L - === | 157 MAX
INDEX-1 -(
260+.010 .300(7.62)
é O O (6.60+0.25) TYP
27 i
Rl e s s s s L S
1 L 034+ 912 _] os0+ 912 _010+ 002
— el ot (0.25+0.05)

0.86+030) (1277039,

————————— .207(5.25) MAX
.118(3.00) MIN
05001.27) || 1002.54) || 018+.003 020(0.51) MIN
TMAX TYP (0.46+0.08)
Dimensions in
© 1988 FUIITSU LIMITED D28018S-2C inches (millimeters)
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MB81C78A-35

MB81C78A-45
PLASTIC FPT (Suffix: PF)
28-LEAD PLASTIC FLAT PACKAGE 110(2.80) MAX
(Case No.: FPT-28P-M02) (SEATED HEIGHT)
0(0) MIN
6997 81%17.751 328 (STAND OFF)
‘ al
465+.012
(11.80+0.30) 4022&%1320)
339+ .008 (10.20+
O'/NDEX 8801 0.20)
GHHHEHEEEHEE 030+020
.050(1.27) 018+.004 —
TTYP (0,4510,10)‘X‘M@ .006 +.002
10155005
Lo i Details of “A”" part :
; ! 008(0.20) |
at 1 - \
[—1 [7] .004(0.10) : - |
| 024(0.60) :
e 650(16.51) REF ———=| : 1 .007(0.18) |
i ! oz%Ag(e) |
I - S
Dimensions in
©l9ﬂﬂ FllllTSlI lIMITEIl I"ZBIIIIS-IW inches (millimeters)
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MB81C78A-35
MB81C78A-45

PACKAGE DIMENSIONS (Cont’d)

CERAMIC PACKAGE
LCC-32C-A02

PIN ASSIGNMENT

TOP VIEW

CERAMIC LCC (Suffix: CV)

32-PAD CERAMIC (METAL SEAL) LEADLESS CHIP CARRIER

(CASE No.: LCC-32C-A02)

*PIN NO.1 INDEX

C.040(1.02)TYP

.360(9.14)TYP

(3PLCS)
d — JOO(ZSATYP goonud U_
— —
— 3
= [
.01
5507002 1= m.008(0.20) =
(13.97 +0.25 [| | TYPB2PLCS) =
" -0.13 — u
= .025:.005 =
= 1064:0.13)] I~
— 4
/ T noon
.045(1.14)
.450-0'.010 — -—— e ———
005 065(1.65) TYp ('10:3:: :xss) T
(11.43%9-25) TYP "
~0.13 -085(2.16) .300(7.62) TYP
MAX

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

©1988 FUJITSU LIMITED C32011S-3C

C.015(0.38)TYP

.460(11.68)
YP
400(10.16)
TYP

o

=S

.050+.006
(1.27+0.15)

.045(1.14)TYP

Dimensions in inches
(millimeters)
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MB81C78A-35
MB81C78A-45

PACKAGE DIMENSIONS

Plastic (Suffix: PJ)
28-LEAD PLASTIC LEADED CHIP CARRIER
(Case No. : LCC-28P-M04) 144(3.66) MAX
%
726+ 005 .091(2.31) NOM
(18.42+0.13) 1 .025(0.64) MIN
hnnﬂnl‘ll‘lhﬂl‘lﬂmﬁr’l“” T -
‘@‘éﬁfé’?& |
.64+0. .273+.02
INDEX O 300(7.62) (6.93+051)
O/ NOM
! g -
oo ooooy
.050+.005 T Sutaile of “A~ oarg |
1.27£013) Details of “A™ part
.032(0.81)
.650(16.51) REF—————= MAX

¢S

‘ x
| |
| |
|
| !
|
|
\ |
| ) | |
ﬁmmw_ 1102 (2.60) NOM I 1[
i 017+.004
S | ©43z010) |

Sl wow ] Lo~ .

% : This dimension includes resin protrusion. (Each side : .006 (0.15) MAX)

Dimensions in

©1989 FUITSU LIMITED C28054S-1C inches (millimeters)
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