> FUJITSU

MB81C7 1A-25/-§a\(/”-35
CMOS 64K- @Ff HIGH-SPEED SRAM

64K Words x 1 Q{H}yh—Speed CMOS Static Random
Access Memory.
The Fujitsu M 10?\)‘ is a 65,536 words x 1 bit static random access memory

fabricated with technology. it uses fully static circuitry throughout and,
therefore, r Uires no clocks or refrashes to operate.

The MBBﬁCﬁK is designed for memory applications where high performance, low
cost, largebit storage, and simple interfacing are required. It is compatible with TTL

| Vv | PLASTIC PACKAGE
Ioggg \nd requires a single +5 V supply. DIP-22P-M04

-S Organization: 65,536 words x 1 bit
* Static operation: no clocks or refresh required

e Access time: taa = tacs = 25 ns max. (MB81C71A-25)
taa = tacg = 30 ns max. (MB81C71A-30)
taa = tacs = 35 ns max. (MB81C71A-35)

¢ Single +5 V power supply +10% tolerance PLASTIC PACKAGE
* Separate data inputs and outputs LCC-24P-M02

¢ TTL compatible inputs and outputs LCC : See page 12.

¢ Three-state outputs with OR-tie capability

» Chip select for simplified memory expansion, automatic power down

* Elactrostatic protection for all inputs and outputs PIN ASSIGNMENT
¢ Standard 22-pin Plastic Package: adi >~ a2b Vee
DIP MBB81C71A-xxP A 02 21F A,
¢ Standard 24-pin Plastic Package: A g3 0P A,
soJ MB81C71A-xxPJ :; E ; :: g ::
¢ Standard 22-pad Ceramic Package:
A.ge  TOP 17P A
LCC (metal seal) MB81C71A-xxCV A:: d; vEw sh A:‘s
A 08 153 Ao
Dour 49 140 A
Absolute Maximum Ratings (See Note) e g 120 ou A
Rating Symbol Value Unit GND C} 11 12p Cs \ ,
Supply Voltage Vee 0510 +7 \J A d 24| Vee »/ )
A, |2 23{D A 9
ipa lagegn P | vy | s | v pE RN Y
A 0|4 21| A \\ )
Output Voltage on any pin with A 0|5 208 A, N
rospoct to GD Vour 051047 v A dls Top ol :c?\&\w”\
7 1 >
Output Currert lour 150 mA Asgls  v|BAYy”
Power Dissipation Pp 1.0 w Az 19 16k ?{2?
Temperature Under Bias Tous -10to +85 °C g %§‘
Storage Temperature Ceramic —65 to +150 o n
Range Plastic Tsta —45 to +125 C

Note: Pemmentdavmdamagemayoewrnabodub maximum ratings are exceeded.
hecmdmomndehiedmlheopemon
tecnomonhmhhsheot. Expowmtodnolub maximum rating conditions for ex-
tended periods may affect device reliability.

of Wbloh-thmmui ".::'m mumm
any imum ©
hu.dqm

Copyright © 1990 by FUJITSU LIMITED and Fujitsu Microsiectronics, inc.
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MB81C71A-25
MB81C71A-30
MB81C71A-35

Fig. 1 - MB81C71A BLOCK DIAGRAM

ROW
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ARRAY

128 ROWS
512 COLUMNS
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«+—— GND

b — - COLUMN 10 CIRCUITS Dour
IN
BT COLUMN SELECT
CONT
WE
cS
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POWER
DOWN
CIRCUIT
TRUTH TABLE
CS | WE MODE OUTPUT | POWER
H X NOT SELECTED HIGH-Z | STANDBY
L L WRITE HIGH-Z | ACTIVE
L H READ Dour ACTIVE
CAPACITANCE =25c, 1= 1MH2)
Val
Parameter Symbol ave Unit
Typ Max
Input Capacitance (Va=0V) Cw 7 pF
'CS Capacitance (Ves=0V) Ces pF
Output Capacitance (Vour=0V) Cour pF
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MB81C71A-25

MB81C71A-30
MB81C71A-35
(Referenced to GND)
Value
P; te Symbol Unkit
arametor 4 Min Typ Max
Supply Voltage Vee 45 5.0 55 v
Ambient Temperature Ta 0 70 °C
(Recommended operating conditions uniess otherwise noted.)
Value
Parameter Test Condition Symbol Unit
Min Typ Max
V=0V to V
Input Leakage Current V:c-Max. ce I -10 10 uA
CTS=Vy,
Output Leakage Current Vour=0V to 4.5V lo -10 10 HA
Vee=Max.
C_S-V.h Vec=Max.
Operating Supply Current Doyr=Open, [ 50 80 mA
Cycle=Min.
E=Min. to Max.
CS2Vcc 0.2V
Standby Current V<02V or lses 1 10 mA
Vin2Vee ~0.2V
Standby Current Yee=Min. to Max. lssz 10 20 mA
CSaVy,
Input Low Voltage Vi -2.0" 0.8 V'
Input High Voltage Vin 22 6.0 v
Output Low Voltage lo=16mA Vou 0.45 Vv
Output High Voltage lon=—4mA Von 24 v
Vee=0V to Vec Min.
Peak Power on Current** CS=Lower of Ve or Ipo 30 mA
Viw Min,

*  =2.0V Min, for pulse width less than 20 ns. (Vi Min=—0.5V at DC Level)
** Apuil-up resistor to Ve on the CS input is required to keep the device deselected; otherwise, power-on current approaches

active.
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MB81C71A-25
MB81C71A-30
MB81C71A-35

Fig. 2 - AC TEST CONDITIONS

« Input Pulse Levels: 0.6V to 2.4V
« Input Pulse Rise And Fall Times: Sns
« Timing Measurement Reference Levels: Input : 1.5V
Output : 1.5V
» Output Load:
5.0V
e e
<
< 800
Load !: C.=30pF
Dour Load II: C =5pF for tiz, tiz, tow and twz
>
—r -
>
(Including Scope and — G :> 2550
Jig Capacitance)

AC CHARACTERISTICS

(Recommended operating conditions unless otherwise noted.)

READ CYCLE*
MB81C71A-25 MB81C71A-30 MB81C71A-35
Parameter Symbol Unit
Min Max Min Max Min Max
Read Cycle Time*? tac 25 30 35 ns
Address Access Time*? tan 25 30 35 ns
Chip Select Access Time**** tacs 25 30 35 ns
Output Hold from Address Change tom 5 5 5 ns
Chip Selection to Output in Low-Z*® tz 5 5 5 ns
Chip Deselection to Output in High-Z*¢ tuz 0 10 0 13 0 15 ns
Chip Selection to Power Up Time teu 0 0 0 ns
Chip Deselection to Power Down time teo 20 25 30 ns
Note: *1 WE is high for Read cycle.
*2  All Read cycles are determined from the last address transition to the first address transition of next cycle.
*3 Device is continuously selected, CS=V,.
*4 Address valid prior to or coincident with CS transition low.
*5 Chip deselection for a finite time is less than tac prior to selection.
‘6
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Transition is measured at the point of +500mV from steady state voltage with specified Load 1l in Fig. 2.




MB81C71A-25
MB81C71A-30
MB81C71A-35

READ CYCLE TIMING DIAGRAM *1*2
READ CYCLE : ADDRESS CONTROLLED*?

ADDRESS

j— 1), =

PREVIOUS DATA
DATA OUT VALID DATA VALID

READ CYCLE : CS CONTROLLED**s

tac
N 4
TS N\ /|
tacs |
jt— ;%6 —— jo— t,,*" —m
HIGH-Z HIGH-Z

DATA OUT DATA VALID

j——— tp, —>] f—
le = eeeeeeaeeceaaaaad

7l 50%
IS!
B undefined Don't Care

Note: *1 WE is high for Read cycle.

*2  All Read cycles are determined from the last address transition to the first address transition of next cycle.
*3 Device is continuously selected, CS=V,.

*4 Address valid prior to or coincident with CS transition low.

*5 Chip deselection for a finite time is less than trs prior to selection,

6 Transition is measured at the point of $+500mV from steady state voltage with specified Load !l in Fig. 2.
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MB81C71A-25

MB81C71A-30

MB81C71A-35

WRITE CYCLE"'*?

Parameter Symbol MB81C71A-25 MB81C71A-30 MB81C71A-35 Unit
Min Max Min Max Min Max

Write Cycle Time™ twe 25 30 35 ns
Chip Selection to End of Write tew 20 25 30 ns
Address Valid to End of Write taw 20 25 30 ns
Address Setup Time sy 0 0 ] ns
Address Setup Time tase 0 0 ns
Write Pulse Width twe 20 25 30 ns
Data Valid to End of Write tow 15 18 20 ns
Write Recovery Time twr 2 2 2 ns
Data Hold Time ton 2 2 2 ns
Write Enable to Output in High-Z*4 twz 0 10 0 13 0 15 ns
Output Active from End of Write™ tow 0 0 0 ns

WRITE CYCLE: WE CIONTROLLED

WRITE CYCLE TIMING DIAGRAM*'**

twe™?

ADDRESS
tow
[
taw
[ tas _-l twe
WE 31( X
} 1 !
oW DH
f—— 1" —] f— ot

DATA OUT X XQZ‘X‘I‘X‘X‘X‘X‘I‘I‘I‘Z‘X‘X‘X > HIGH-Z

DA undefined

Don't Care

Note:
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“1
*2
‘3

"CS or WE must be high during address transitions.

It CS goes high simultaneously with WE high, the output remains in high impedance state.

All Write cycles are determined from the last address transition to the first address transition of next cycle.
Transition is measured at the point of +500mV from steady state voltage with specified Load Il in Fig. 2.




MB81C71A-25

MB81C71A-30
MB81C71A-35
WRITE CYCLE TIMING DIAGRAM **2

WRITE CYCLE: CS CONTROLLED"

twe
ADDRESS

tow

4
cs /)
twn
tAw
twe
WE
tow

\ o .
DATA IN DATA VALID

twz™t —ivf

HIGH-Z
/
DX undetined Don't Care

Note: *1 'CS or WE must be high during address transitions.
*2 IfCS goes high simultaneously with WE high, the output remains in high impedance state.
“3 All Write cycles are determined from the last address transition to the first address transition of next cycle.
*4 Transition is measured at the point of £500mV from steady state voltage with specified Load Il in Fig. 2.
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MB81C71A-25

MB81C71A-30
MB81C71A-35
Fig. 3— OPERATING SUPPLY CURRENT Fig. 4 - OPERATING SUPPLY CURRENT
vs. SUPPLY VOLTAGE vs. AMBIENT TEMPERATURE
T, -ésoc ' Voc-'s.SV )
:ZS 12 C‘;lcle min. 2 1.2 Cycle min.
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Fig. 5 - STANDBY SUPPLY CURRENT Fig. 6 - STANDBY SUPPLY CURRENT

vs. SUPPLY VOLTAGE vs. AMBIENT TEMPERATURE
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Fig. 7— OPERATING SUPPLY CURRENT
vs. FREQUENCY
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MB81C71A-25

MB81C71A-30
MB81C71A-35
L
TYPICAL CHARACTERISTICS CURVES (Cont’d)
Fig. 8 - "H” LEVEL QUTPUT VOLTAGE Fig. 9 - ”"L” LEVEL OUTPUT VOLTAGE
vS. "H” LEVEL OUTPUT CURRENT vs. "L” LEVEL OUTPUT CURRENT
Ta=25°C T\=25°C
4.0 Vee=5.0V 0.4 Tee=5.0V
;5_ 38 5 o3
a
3S 35 N 2502
o~ ~ oL
o \ 4 w
wo N no
E ,‘5 34 ~J > ;(_ 0.1
W !
£ O -0
> 32 == 0
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low, "H” LEVEL OUTPUT CURRENT (mA) lou, "L” LEVEL OUTRUT CURRENT (mA)
Fig. 10 - ACCESS TIME vs. SUPPLY Fig. 11 - ACCESS TIME vs. AMBIENT
VOLTAGE TEMPERATURE
T T
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1.2 1.2
a 11 a 14 ,/
]
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= T~ == -
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21 2w
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Fig. 12 - ACCESS TIME vs. LOAD
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MB81C71A-25

MB81C71A-30
MB81C71A-35
(Suffix: -P)
22-LEAD PLASTIC DUAL IN-LINE PACKAGE
(Case No. : DIP-22P-M04)
10707 382718+ 520 ———~
T sk N e S o WO e N e T e B e N s O s | Z‘Y’JS'MAX
INDEX-1 601 o r——
260+,
INDEX-2— o ‘5'501;0»25) 30
LTI LV IR PR P I L L Y l—‘— —————
034} 920 ‘ os0* 920
(o.ssig'f‘o) " 27*8’50) 10.25+0.05)
\
.172(4.36) MAX
118(3.00) MIN
050(1.27) 100(2.54} 1 018+.003 .0200.51) MIN
MAX ' TYP T (0461008)
Dimensions in
©|908 FU”TS" UNITED 0220008-48 inches (millimeters)
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MB81C71A-25

MB81C71A-30
MB81C71A-35
Suffix: —PJ)
24-LEAD PLASTIC LEADED CHIP CARRIER
(CASE No.: LCC-24P-M02)
o U e B s U s O o B e B e U s OO e B o B e | o o
.340+.005
.300(7.62) (8.64:0.13}
INDEX NOM .2731.020
(6.93:0.51}
N
' R G g G S G i o  w gy m  §
.050.005 i .025(0.64)
(1.27£0.13) 091(2.31) MIN
.550(13.97)REF NOM 144(3.66)
MAX

\ ».6165+.006(15.62:0.13) [eet—.032(0.81IMAX

‘ Details of “A" part)

A S — Y |aoecen Z

1Y
\“A" .017+.004 .
« : This dimension includes resin protrusion. {Each side: .006(0.15}MAX.} (0.43:0.10) 2:3,225";?33::“”5)
©19688 FUJITSU LIMITED C240628-1C
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MB81C71A-25

MB81C71A-30
MB81C71A-35
(Suffix: -CV)
Vee
A, |31 20 A;
A |4 As
A |5 A
A |6 Ais
A\s Z 16 Au
A | 8 Aso
Dour |9 A A
HO1213
WEICsS
CERAMIC PACKAGE GND O
LCC-22C-A01
22-PAD CERAMIC {(METAL SEAL) LEADLESS CHIP CARRIER
(CASE No.: LCC-22C-A01)
*PIN NO.1 INDEX R.012(0.30)TYP  .025:.005 .0675(1.71)
{apLcs) {0.64:0.13) TYP |
— MY \
d .085{2.16)TYP U | 04501 141TYP
= G
*PIN NO.1 ‘
— b inpex\ [ 4 i
R.008(0.20)TYP i
= _W\D 9 3000762
495: 010 Tvp
1257:025) || =3 | (I 405(10.29)
= b = i
.025+.005 !
= 0.64:0.13) } p1 BT ; }
— —$]
.097512.48)TYPT ‘ ]
1 L I:l D A | .050:.006
285+ 010 [..[.045014)  _050:.006 (1.27:0.15)
77-005 .065(1.65) TYP (1.27£.0.15) i 045(1.14)
{7.2419235) TYP 083(2.11) -150(3.81)TYP TvP
MAX .195(4.95) TYP
*Share of PIN NO. 1 INDEX: Subject to changed without notice.
Dimensions in
© 1988 FUJITSU LIMITED C220028-2C inlches (Imillilmeters)
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