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MB81C79A-35/-45
CMOS 72K-BIT HIGH-SPEED SRAM

8K Words x 9 Bits High-Speed CMOS Static Random
Access Memory with Automatic Power Down

The Fujitsu MB81C79A is a 8,192 words x 9 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.
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DATA SHEET

A separate chip select (CS;) pin simplifies multipackage systems design by permitting
the selection of an individual package whan outputs are OR-tied, and then

automatically powering down the other deselected packages. PLASTIC PACKAGE

DIP-28P-M04
» Organization: 8,192 words x 9 bits
o Static operation: no clocks or refresh required

s Access time: taa = tacss = 35 ns max. (MB81C79A-35)
tacse = tog = 45 ns max. (MB81C79A-45)

¢ Low power consumption: 495 mW max. (Operating)
138 mW max. (Standby, TTL level)
83 mW max. (Standby, CMOS level)

¢ 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, automatic power down
Electrostatic protection for all inputs and outputs

PLASTIC PACKAGE
FPT-28P-M02

Standard 28-pin Plastic Packages:
Skinny DIP (300 mil) MBB81C79A-xxPSK
SOP MBB81C79A-xxPF

PLASTIC PACKAGE
LCC-28P-M04

SOy

MBB81C79A-xxPJ

¢ Standard 32-pad Ceramic Package:

Absolute Maximum Ratings (See Note) adr 7 v
Rating Symbol Value Unit AsE 2 27 %W:z
AsL]3 26]C
Supply Voitage Vee -0.510+7.0 v =P 25 A,
Input Voltage on any pin with Aa0s 24 A A
respect to GND Vin -3.510+7.0 v as 2304,
Output Voltage on any /O pin A7 Top 22[JOE
with respect io GND Vour —0.5t0+7.0 v anCls VIEW 21074,
A9 20 [JCS,
+ 12
OQutput C.urr‘ent. lout +20 mA o.d 10 s B vo,
Power Dissipation Po 1.0 w vo, 0 11 18 [ /0s
Temperature Under Bias Tauas -1010 +85 °C :’gJE :s :; g :;87
/O, 3
Storage Temperature | Ceramic Ter —65 t0 +150 oG ano 14 15 [J 10s
Range Plastic ste -40t0 +125

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

Thie device contains circuliry ta proteci the inputs against
damage dus 1o high static voktages or electric flelds. However, k
is advised that normal precautions be taken to avoid application
of any voltage higher than maximum raled voltages to this high
impedance circuit.

Copyright © 1980 by FUJITSU LIMITED and Fujitsu Microslectronics, Inc.
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MB81C79A-35

MB81C79A-45
Fig. 1 - MB81C79A BLOCK DIAGRAM
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A, 0——— BUFFER DECODER | ° MEN O gELt
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cs. - - [ ]
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CTS. . L] »
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. BUFFER DATA 11O BUFFER fe— CS
WE O———
cs
) )
gg _.@_@ V01 Vs VO 1O, ) VO,
) D D TRUTH TABLE
TS [cs, |WE|OE | Moo | Simrent| stare
POWER H X X X STANDBY lse HIGH-Z
DOWN L L | x | x | peseLect oo HIGH-Z
L | H ]| H | B | DoDISABLE loc HIGH-Z
LjH]|H L | READ lec Dour
L H L X WRITE lee D
CAPACITANCE (1.=25°¢c, = 1mHz)
Parameter Symbol Typ Max Unit
Input Capacitance (Vw=0V) (CS,, CS., OE, WE) Cu 7 pF
Input Capacitance (Vin=0V) (Other Inputs) Ce pF
O Capacitance (Vio=0V) Cw 8 pF
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MB81C79A-35

MB81C79A-45
(Referenced to GND)
Parameter Symbol Min Typ Max Unit
Supply Voltage Ve 4.5 5.0 5.5 v
Ambient Temperature Ta 0 70 °C
(Recommended operating conditions unless otherwise noted.)
Parameter Symbol | Min Max Unit Test Condition
Input Leakage Current o -10 10 RA V=0V to Vcc, Vee=Max.
TS;=Vi o CS.=Vy or WE=V,_ or
Output Leakage Current ho -10 10 pA BE=Vy. Vour=0V 10 Vo
i CTE=Vi.
Operating Supply Current lee 90 mA 1/0=Open, Cycle=Min
Vee=Min to Max. TS =V 0.2V
Ises 15 mA oc
<0. > .2V
Standby Supply Current V0.2V or Vi2Vos -0
lsez 25 mA | C8=Vu
Input Low Voltage Ve -2.0* 0.8 v
Input High Voltage Vi 22 6.0 v
Output Low Voltage Voo 0.4 v loy=8mMA
Output High Voltage Vou 2.4 v loy=—4mA
Vee=0V to Ve Min,
Peak Power-on Current o 50 mA TS, =Lower of Ves or Vs Min.

*  =2.0V Min. for pulse width less than 20ns. (V. Min=—0.5V at DC level)
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MB81C79A-35
MB81C79A-45

AC TEST CONDITIONS

Input Puise Levels:
Input Pulse Rise And Fall Times:

Timing Measurement Reference Levels:

Output Load I.

For all excapt .z, thz, twz, tow, torz, and towz.

5V

480Q

Dour

30p,

2550
(including Scope
and Jig Capacitance)

77

0.6V to 2.4V
5ns (Transient time between 0.8V and 2.2V)

Input: 1.5V
Output: 1.5V

Fig. 2

Output Load II.

For tiz, tuz, twz, tow, torz, and touz.

5V

4800

DOU’T

Spl

255Q
(Including Scope
and Jig Capacitance)

77
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MB81C79A-35

MB81C79A-45

AC CHARACTERISTICS

(Recommended operating conditions unless otherwise noted.)

READ CYCLE"

MBB81C79A-35 MB81C79A-45
Parameter Symbol Unit
Min Max Min Max

Read Cycle Time tae 35 45 ns
Address Access Time*? tan 35 45 ns
'CS, Access Time*? tacst 35 45 ns
CS; Access Time™? tacsz 15 20 ns
Output Hold from Address Change tou 3 3 ns
'OFE Access Time toe 15 20 ns
Output Active from CS,** ta 5 5 ns
Output Active from CS,** tz 3 3 ns
Output Active from OE** towz 3 3 ns
Output Disable from CS,** thze 20 25 ns
Output Disable from CS,** tuzz 20 25 ns
Output Disable from OE*4 tomz 20 25 ns

Note: *1 WE is high for Read cycle. . _
*2 Device is continuously selected, CS,=V,, CS;=V, 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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MB81C79A-35
MB81C79A-45

READ CYCLE TIMING DIAGRAM™

READ CYCLE |: ADDRESS CONTROLLED?

ADDRESS

taa ]

DATA OUT PREVIOUS DATA VALID

DATA VALID

READ CYCLE II: CS,, CS; CONTROLLED"

the
ADDRESS
cs,
CS,
OFE
vo HIGH-Z Dour VALID HIGH-Z
m : Undefined D : Don't Care

Note: *1 WE is high for Read cycle.
*2 Device is continuously selected, CS, = V,,, CS, = Viy 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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MB81C79A-35

MB81C79A-45
WRITE CYCLE*!
MB81C79A-35 MB81C79A-45
Parameter Symbol Unit
Min Max Min Max
Write Cycle Time* twe 35 45 ns
"CS, to End of Write tows 30 40 ns
CS, to End of Write tow 20 25 ns
Address Valid to End of Write taw 30 40 ns
Address Setup Time tas 0 1] ns
Write Pulse Width twe 20 25 ns
Data Setup Time tow 17 20 ns
Write Recovery Time*? twa 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 0 ns

Note: *1 FCS, 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 Transition is specified at the point of 1500mV from steady state voltage with specified Load Il in Fig. 2.
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MB81C79A-35

MB81C79A-45
WRITE CYCLE TIMING DIAGRAM™*
WRITE CYCLE I: CS,, CS, CONTROLLED
twe
ADDRESS
taw

- 1,q ! towr twa? —
[} //

j— 1,5 ! tow2 twe —
Cs: \\
WE
) HIGH-Z Dy VALID HIGH-Z @X

tow —wje— t,
tow
m : Undefined : Don't Care

Note: *1 HOE, CS,, and CS; are in the READ Mode during this period, /O pins are in the output state so that the input
signals of opposite phase to the outputs must not be applied.
*2 Al 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 voltags with specified Load Il in Fig. 2.
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MB81C79A-35

MB81C79A-45
WRITE CYCLE TIMING DIAGRAM™
WRITE CYCLE 1I: WE CONTROLLED
twe'?
ADDRESS
taw
tows
cs, //_;
cs, ooy N
tcwz
twe
WE /
tow ton |
vo HIGH-Z Diw VALID
lWZ.‘
m : Undefined EI : Don't Care

Note: *1 I OE, CS,, and CS; are in the READ Mode during this period, /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 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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MB81C79A-35

MB81C79A-45
Fig. 3~ NORMALIZED ACCESS Fig. 4 - NORMALIZED ACCESS
TIME vs. SUPPLY VOLTAGE TIME vs. AMBIENT TEMPERATURE
1 L L L]

o Ta=25°C a Voo = 4.5V
N 12 = N 12
%% 1.1 : %“5’ 11
g = tacsy, g =

2 1.0 e 210
BT = 2 7
$S 0o §§ 0.9 —é
g os 3 os
3 3

45 5.0 55 0 20 40 60 80
Vec, SUPPLY VOLTAGE (V) Ta, AMBIENT TEMPERATURE (°C)
Fig. 5 - NORMALIZED POWER SUPPLY Fig. 6 - NORMALIZED POWER SUPPLY
CURRENT vs. AMBIENT TEMPERATURE CURRENT vs. AMBIENT TEMPERATURE
¥ T T L]
- Voc = 5.5V . Voo = 5.5V
g 12 g, 12
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gs N ae N
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Za 23 N
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Fig. 7 - NORMALIZED POWER SUPPLY
CURRENT vs. SUPPLY VOLTAGE

T
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MB81C79A-35

MB81C79A-45
Fig. 8 - NORMALIZED POWER SUPPLY Fig. 9 — NORMALIZED ACCESS
CURRENT vs. SUPPLY VOLTAGE TIME vs. LOAD CAPACITANCE
I < P
E 4| Ta=25C F yg|Ta=25°C
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Fig. 10 - NORMALIZED ACCESS Fig. 11 - NORMALIZED ACCESS
TIME vs. LOAD CAPACITANCE TIME vs. LOAD CAPACITANCE
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Fig. 12 - NORMALIZED POWER SUPPLY
CURRENT vs. FREQUENCY
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SUPPLY CURRENT
5

ol
»

1 10
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MB81C79A-35
MB81C79A-35

PACKAGE DIMENSIONS

PLASTIC DIP (Suffix: P-SK)

28-LEAD PLASTIC DUAL IN-LINE PACKAGE
(Case No. : DIP-28P-M04)
i 3927 90835.36 1 9.29) ——————-1 _L
T T e e W e W e W e B e W e B W W b W == 15" MAX
INDEX-1
260+ .010 .300(7.62)
O O 6604025 TYP
2 } ‘
A ¥ o L (L Y L e
JL 03a* P12 L.oso*é)‘z 0102+ 002
- - 10.25+0.05)
0.30,
10.86 330 (1271839
————— ali jL T.zons 25) MAX
i 118(3.00) MIN
05011 27) | .. 100254) ||, 018+ 003 :)2(;(0.51)MIN
MAX TYP {0.46 £+ 0.08)
Dimensions in
© 1988 FUJITSU LIMITED D28018S-2C inches (millimeters)
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MB81C79A-35

MB81C79A-45
PACKAGE DIMENSIONS
PLASTIC FPT (Suffix: PF)
28-LEAD PLASTIC FLAT PACKAGE 110(2.80) MAX
(Case No.: FPT-28P-M02) (SEATED HEIGHT)
0(0) MIN
le——— 6997 380117753925 [(STAND OFF)
ARAAARAARAAAAAA
[ AN
465+ 012
(11.80+0.30) 1'%022 oii.(g 3zoj
g i) reae
EELLEEEEELLER! ] 080+ 0%
P s to e el 00 T 008+ 002

LIS TR T LA
[£7] 004i0.10) )

———— 650(16 51) REF

©1988 FUIITSU LIMITED F28011S-3C

T {0.1510.085)

007(0.18)

;
'
I
|
i
1
'
.024{0.60) :
1
)
)
|

MAX
.027(0.68)

Dimensions in
inches (millimeters}
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MB81C79A-35
MB81C79A-45

PACKAGE DIMENSIONS (Cont’d)

PLASTIC (Suffix: PJ)

28-LEAD PLASTIC LEADED CHIP CARRIER

#
.725+.005
(1842+013)

-

|

alninliclislolelalelmlnl el ki

(Case No.: LCC-28P-Mp4)

144 (3.66) MAX
| 091(2:31) NOM
|, 025084 MIN

INDEX
/

/
O

. 340+ 005
O | 18.64:0.13) 273+.020

| . 050:005
TT27-013)

I
LR R R R R A L LS e R -

e-——-—_650(16.51} REF -

300{7.62} (6.93+0.51)
N(jM 4l;

F————————

Details of "A" part

032(081)
MAX

LQQ 004(010)

©1989 FUITSE LIMITED C28054S-1C

)
e S .10'2(260)NOM

,/r./‘\,
~ AL~

i |
‘ |
|

|
|

|
|

|
|
1 |
| |
| ]
! !
\ r
\

ot

# : This dimension includes resin protrusion. {Each side | .008{0.15) MAX)

Dimensions in
inches {mitlimeters)
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PACKAGE DIMENSIONS (Cont’d)

PIN ASSIGNMENT

TOP VIEW

¥
¥
A
9
q

[CI eI bl S

1
1
1
1

I/O.G ND /O

CERAMIC PACKAGE
LCC-32C-A02

CERAMIC LCC (Suffix: CV)

32-PAD CERAMIC (METAL SEAL) LEADLESS CHIP CARRIER
(CASE No.: LCC-32C-A02}

“PIN NO.1 INDEX €.040(1.02)TYP 360(3.14)TYP
(3PLCS) | C.015(0.38)TYP
— ~
7 ) ] ozsdrey(TT O IO
= = !
| H *PIN NO.1 - l
‘ ot = INDEx :
+.
550"012 | r.oos(0.20) 5 460411.68)
(agy 028, || TYPGZPLCST 54 a00010081
i3’ || 4 TYP |
|
S _.025:.005 GJ
= 10.64¢0.13)} 3
= = 1
—~ / f PAanno0anl) | e
+.010 .045{1.14) I 11.27:0.15)
450" 002 | 065“65)—‘ T 050:.006 | | |_.045(1.14)TvP
.25 b - {1.27+0.15) '
(11.43 ) TYP
~0.13 .085(2.16) 30007621 TVP
MAX i '

Dimensions in inches
{(millimeters)
* Shape of PIN NO. 1 INDEX: Subject to change without notice,

©1988 FUJITSU LIMITED C€320118-3C
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