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FUjITSU

MB8464A-80/-80L/-80LL/-10/-10L/-10LL/-15/-15L/-15LL
CMQOS 64K BIT LOW POWER SRAM

8K Words x 8 Bits CMOS Static RAM with Low Power and
Data Retention

The Fujitsu MBB464A is a 8,192 words x B bits static random access memory
fabricated with a CMOS silicon gate process. The memory uses asynchronous
circuilry and may be maintained in any state for anindefinite paricd of tima. All pinsare
TTL compatible and a single +5 V powsr supply is required.

Tha MB8484A has low power dissipation, low cost, and high petformance, and it is
ideally suited for use in microprocessor systems and other applications where fast
access tima and ease of use are required.

s Organization: 8,192 words x 8 bits

*  Accass time: 80 ns max. (MBa464A-80/-80L/-801 L)
100 ns max,  (MB8464A-10/-10L-10LL)
150 ns max.  (MB8484A-15/-15L/-15LL)

Static oparation: no clock required

TTL compatible inputs and outputs

Three-state oulputs

Common data inputs and outputs

Single +5 V powaer supply 110% folerance

Low power standby: 11 mW max.  (MB8484A-B0/-10/-15)
0.55 mW max. (MB8464A-80L/-10L5~15L)
0.55 mW max. (MB8464A-B0LL/-10LL/-1SLL)

+ Data retention current: 1 mA max. {MBS8484A-80/-10/-15)
25 yA max. {(MB8464A-80L/-10L-15L}
2 pAmax. at(°C 1o 40°C
(MBB454A-80LL-10LL-15LL)

» Data retention: 2.0 V min.
s Standard 28-pin Plastic Packages.

D¢ {600 mil) MBB454A-xx(LLL)P
Skinny DIP (300 mil) MBB464A-xx(LLLPSK
SOP (450 mil} MB8464A-Xx(LAL)PF
s Standard 32-pad Ceramic Package:
LCC {metal seal)  MBB4S4A-Xx(LALICY
Absolute Maximum Ratings (See Nota)
Rating Symbol Value Unlt
Supply Voltage Vee -0.510 +7.0 v
Input Voitage Vi —0.5" to Ve 40.5 v
Output Voltage Vout —0.5 10 Ve +0.5 v
Tempearature Undes Bias Taus -10 10 +85 °G
Range Plastic sta —451t0 +125

* —2.0'V for pulze width lass than 20 ns.

Note: Permanent device damage may ocour if absolute maxiowsm ratings ane exceoded.
Functional operation should be restrictad to the condilions as detailed in the operation
sections of this dats sheet Exposure to absolute maximum reting conditions for ex-
wrnded periods may alNect davios reliability.

Copyright @ 1900 by FLUITSL LIMITED and Fuliteu Mirosheczronion, inc,
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FUJITSU MICROELECTRONICS

47E D EW 37497b2 00189ub 1 MEFHI

MB8464A-80/80L/S0LL T-4
MB8464A-10/10L/10LL 6-23-12
MBB464A-15/15L/150LL
Fig. 1 — MB8484A BLOCK DIAGRAM
F Y o e — =0 Voo
PP —— «+—O GND
A O . .
As O———1 apDRESS | , | ROW 256x 32x 8
A, 0—— BUFFER cecoDER | * MEMORY CELL
A—, [ - »
As O——
Ay Omrre——
1 Cs L J L} L ]
A, O——
A O ADDRESS . VO GATE
As O—— "ByFFER . &
A, O—o . COLUMN DECODER
Ay O——
T cs « o a
OF O———|
. BUFFER DATA 'O BUFFER — CS
WEoO——
Ts,
CS: |D| an VO: IIO¢ Ifos lfoi |!'07 |n0!
TRUTH TABLE
CS, | es. | OE | WE MODE SUPPLY CURRENT | VO PIN
H ] X | X | X | NOTSELECTED lap HIGH-Z |
X J L | X 1 X | NOTSELECTED ko HIGH-Z
L T H [ H | H | Do DISABLE g RIGH-Z
L | AT T TH [ ReEAD ko Dour
L H X L WRITE [ D
CAPACITANCE g.=25c, 1= 11z
Parameter Symbol Min Typ Max Unit
VO Capacttance (Vi,=0V) Cwo pF
Input Capacilance (Vi=0V) Gin pF
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MB8464A-80/80L/80LL
MBP8464A-10/10LAOLL
MBB8464A-15/15L/15LL
RECOMMENDED OPERATING CONDITIONS T-46-23-12
(Referanced to GND)
Parameter Symbol Min Typ Max Unh
Supgly Vohaga Veo 45 5.0 55 ']
Ambient Temperaiure Ta 0 70
DC CHARACTERISTICS
(Recommended operating conditions uniess otherwise noted.)
MB&464A- |MBB4B4A-80L/B0LL
Parameter Symbol 80/10/15 10L10LL/15LASLL Unh Test Conditlon
Min | Max Min Max
Standby Supply Current {CS820.2V or C8:2Vee —0.2V)
ko 3 ] mA | TS =Viyor CSaVy
Active Supply Current kot 50 50 mA S'S‘;;\:I"&F\?:v‘ " _OmA
Opatating Supply Gurrent leca 60 60 | ma | Dyclo-bin. Duty=100%
Input {_eakaga Current lu — 1 -1 -1 pA ViuOV 10 Vee
!R-OV to Vgg
Cutput Leakage Currant o -2 2 -2 2 pA | ESi=Vwor C8~Vy or
QOEaV,, or WE-VL
Input Low Voltage Vi 20" | 048 2.0 0.8 v
Input High Voltage Vie 22 IVes08| 22 V03| V
Cutput High Volage Vou 24 24 V | loe=—1.0mA
Output Low Voltage Voo 0.4 0.2 Vo] lu=2.1mA

* 2.0V Min lor pulse width less than 20ns. (V. Min.=-0.3V at DC leval}

Fig. 2 - AC TEST CONDITIONS
< Qutpui Load > 45V

+ Input Pulsa Levels: 0.6V o 2.4V
+ Input Pulse Rise and Fall Times: 5ns (Translent Time batwaen 0.8V and 2.2V) R
» Timing Reference Levels: Input @ V=08V, V\=2.2V Do o
Output : Youm0.8V, Vou=2.0V {UO) _]_
+ Cutput Lead: ol R.
R, R; C, Parametars Measured :[
Loag | | 1.8k0)| 99002 | 100pF | excapt tuz, Loz, tag, Loz, bz ANd twiz =3 =
Load M| 1.8k2] 9900 | 5pF § toz tos tewe. tour louz twnz, 30d twa * Including jigt and stray capacitance




FUJITSU MICROELECTRONICS 4?E D EE 3745762 0018943 5 EEFHMI

MB8464A-80/80L/80LL T-46-23-12
MB8464A-10/10L/10LL
MBB8464A-15/15L/15LL
{Recommended operating conditions uniess otherwlse noted)
READ CYCLE
MBB464A- MB8464A- MB8464A-
Paramater Symbol | S0/80LBOLL | 10/10U10LL | 1SASLASLL Unit
Min Max Min Max Min Max
Read Cycte Tima | - a0 100 150 ns
Addrags Access Time taa 80 100 159 ns
'CS8, Access Time tact 80 100 150 {* =ns
CS2 Access Time Taca a0 100 150 ns
Output Enable ta Output Valid toe as 45 55 ns
Cutput Hold from Address Change Lou 10 10 10 ns
ﬂ Chip Select to Output Low-Z*! berz 10 10 10 ns
Cutput Enable to Output Low-2*! toz 5 5 5 ns
Chip Select to Cutput High-Z* tenz 3% 35 40 ne
Qutput Enable to Output High-Z* tonz 30 35 40 ns
READ CYCLE TIMING DIAGRAM
D CYCLE I*
REA) E . -
[
ADDRESS )]
— tea
—————— {5y .
Oous PREVIOUS DATA VALID k X X DATA VALID
1 1
READ CYGLE I
e
ADDRESS p| p:
e baa
oS, N /
.:___ torr” ﬂ... hl - 1o,
X
s, 7I77777H L — \Lx_xm ANNAN
tcLz-' e 1CHZ" —
OF SNAMNNNNNNR NI
o > J— to ——
i
Dowr ~ HIGHZ e DATA VALID HIGH-2

Note: *1 Transition is measured at the paint of 1500mV from steady state voltage.
*2 WE is high for Read Cydle.
“8 Device is continuously selected, TS =0OE=V,, CS;aV),.
‘4 Address valid prior ta or coincident with CS, transition low, CS, fransition high.
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MBB8464A-80/80L/80LL
MB8464A-10/10L/10LL
MB8464A-15/15L/15LL

WRITE CYCLE T-46-23-12
MBBR464A- MB8464A- MB&464A-
Parameter Symbol | BO/BOLBOLL | 10MOUTOLL | 1SMSLASLL |y,
Min Max Min Max Min Max
Writa Cycle Time twe Bo 100 150 ns
Address Valid to End of Write taw 60 80 100 ns
Chip Select to End of Write few 60 80 100 ns
Data Valid to End of Write Tow 30 35 40 ns
Data Hold Time tou 5 5 5 ns
Wirite Pulse Width twn 60 70 90 ns
Address Setup Time Tas 0 0 0 ns
Wrhe Racovary Tima twn 5 5 5 ns
Write Enable to Output Low-Z™ twz 5 5 5 ns ﬂ
Writa Enable to Output High-2* L) 30 35 40 ns

WRITE CYCLE TIMING DIAGRAM **

WRITE CYCLE | : WE CONTROLLED
twe
ADDRESS )l 1’4
- tawr Ll ™ —-l
OE 777N l  L L S N L S
- tew
TS, QQ":Q‘:KT\ r777777777777
o+ tow
CS: LA RN
- s e >
WE AN " ‘
» tow - f—
D HIGHZ $ DATA IN VALID HIGH-Z
One e T A

Note: *1 Transition is measured at the point of £500mV from steady state voltage.
“2 HOE, T8, and CS; are in tha READ Mode during this period, 14D pins are in the output state so that the input signals
of opposite phass to the outputs must not be applied.
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MBS464A-80/80L/80LL T-46-23-12
MB8464A-10/10L/10LL
MB8464A-15/15L/15LL

WRITE CYGLE Il : CS; CONTRCLLED*!

hue
ADDRESS X ‘!pq
hw
o L1/ {,///////////[///////// TITIS VI 974
tow ] - tyn -
cs N 1
tow -
cs; / FAAARRRRRRRRNY
- 1™
3 T EANRUNRAN LAY 777777777777
low  ——r fon
D HIGH-Z o e 4 DATA IN VALID p HIGH-Z
Dour HIGH-Z X HIGH-Z
WRITE CYCLE il : CS. CONTROLLED*
twe
ADDRESS X i

- taw
OF LN X
tow

[ NANNN LI L,
fas ow o = twn -j
s, % N
- -
WE SOOUNNNANNY N/
Da HiGHZ P 4 D?TAMD }Im HIGH-Z
Do HIGH-Z ) HIGH-Z

MNote: *1 If OE, CS; and WE are in the READ Mode during this peried, VO pins are inthe output state so that the input signals
of bc_)E_p::osile phase to the outputs must nat be applied.

*2 1 OE, TS, and WE ara inthe READ Mode during this pariod, VO pins are intha output state so that the input signals
of opposile phass to the outputs must nat be applied.

"3 Transition is measured at the point of $500mV from steady state voltage,
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MB8464A-80/80L/80LL
MB8464A-10/10L/10LL
MB8464A-15/15L/15LL
DATA RETENTION CHARACTERISTICS T-46-23-12
{Recommended oparating conditions unless otharwise noted)
Parametes Symbol Min Typ Max Unk
Data Retantion Supply Voltage Voa 240 BS v
Standard 1.0 mA
Data Retant .
Sl?papljr é:?:;’::'l.! L-Version fon 1.0 25 nA
LL-Version™ 1.0 20 pA
Data Retention Setup Time tors 0 ns
Operation Recovery Tima tn tee ns

Mote: *2 CS,; controlled: Vpa=3.0V, C520.2V

TG, controlled: Voa=3.0V, C32Vps —0.2V {€S,20.2V or 08,2V, =0.0V)
*3 Vopm3.0V, Ta=0°C to 40°C

DATA RETENTION TIMING

DATA RETENTION | : G5, CONTROLLED

ot~ DATA RETENTION MODE ——

¥4 4.5V
Veo L 4.5V 5V

pt—— 1pps ——io) — g ——m

L !2.2\.',[_\ C3,2Vpe-02V [ Y22y

DATA RETENTION It : CS,; CONTROLLED

pe—— DATA RETENTION MCDE ————
45y 4.5V
Vee \\_ ________ V_DR _________ / /]
tors —.‘ p— 1r
C3;
\ 0.4V CS,20.2V 0.4V ,
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MB8464A-30/80L/80LL T-46-23-12

MB8464A-10/10LHOLL
MB8464A-15/15L/15LL

TYPICAL CHARACTERISTICS CURVES

Fig. 3 - NORMALIZED POWER SUPPLY Fig. 4 - NORMALIZED POWER SUPPLY
CURRENT vs. SUPPLY VOLTAGE CURRENT vs. AMBIENT TEMPERATURE
5
T 5
% 1.0 & 1.0
7 =] [
E, =~ 0.9 D09 e ]
E = 'ocz A, a =
NG A |T=isc @& Voo = 5.5V
gE 08 > v “% 0.8 '.m-mln. =1
8 8 bsms g 8
9° o7 § 0.7
3 o6 3 o6
—§ —
B 45 475 50 525 55 0 20 40 60 80
Vee, SUPPLY VOLTAGE {V) T. AMBIENT TEMPERATURE {*C)
Fig. § - NORMALIZED POWER SUPPLY Fig. 6§ - NORMALIZED POWER SUPPLY
CURRENT vs. CYCLE TIME CURRENT vs. AMBIENT TEMPERATURE
- -
-l mal
o ) i 1.0
= N Tom 25°C o o
@ 08 \ Voe= 55V @ / Ve = 5.5V
2z N oE v
N % 0.6 \ N Ié 0.1 /
g T . g >
o =0
E 0.4 E
=z =
§ 02 § 0.01
0.1 1 10 0 20 40 60 80
teye, GYGLE TIME (is) Ta. AMBIENT TEMPERATURE {°C)
Fig. 7 — NORMALIZED ACCESS TIME Fig. B— NORMALIZED ACCESS TIME
vs. SUPPLY VOLTAGE v8. AMBIENT TEMPERATURE
8 o s 3 -
r 1.0 '  PRLYT - R ] 1.0 -
e jummer=
&’ wl toc é Ve = 4.5V
24 os . Swos|
g E % E bans tact, tacz
-4 08 s 0.6
A4 2
.ghg 0.4 _g;g 0.4
RNY 2 o2
= 2
45 475 50 525 55 0 20 40 60 B8O
Vee, SUPPLY VOLTAGE {V) Ta, AMBIENT TEMPERATURE (°C)
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MB8464A-80/80L/80LL
MBB464A-10/10L/10LL
MB8464A-15/15L/15LL

PACKAGE DIMENSIONS 1-46-23-12
{Suifix: P)
28-LEAD PLASTIC DUAL IN-LINE PACKAGE
(CASE No. : DIP-28P-M02)
sinlainlistalinliaininininlisls = 15°MAX
B43:.010
INDEX 113.8:0.25} .BOQ(15.24)TYP

TYP

s,

\

e

~
IpEpEjAjuguaApEEEEREEjeRE ] . =
| e 1.40770%35 937020, 0105002

=02 -0.30

0,26:8.08)
P=— .06 2({1.58}MAX —-1 ....__0393:020 ‘0_99:3.5(!]
A {
] | 195(4.96}MAX
118{3.00MIN
+.020
060 o0 D20{0.51MIN

(1.52'9.5¢) f0.46:0.08
Bt ]

1988 FUJITSY LIMITED D2BODGS-2C

Dimangions in
nchax {mullivnatars)
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MBB8464A-80/80L/80LL T-46-23.17
MBB454A-10/10L/10LL
MB8464A-15/15L/15LL

PACKAGE DIMENSIONS

Suffix: P-SK})

28-LEAD PLASTIC DUAL IN-LINE PACKAGE
{Case No. . DIP-28P-MD4)

+ OCAa +Q 2
1382_ 535135367 4 550 —

DA ™S M ™ MO S

2T 16" MAX
INDEX-1 e #
2801 C10 30T 621
I:)O O O {(BBD+025] Typ
INDEX-2 " i
N T T T T T T T
03a* 012 J os0* 912

} 2G7(5 25]) MAX
118{2 00) MIN
05001 27 | 100{2 54} || o184 002 020{D 1) MIN
MAX T TYP (0 46+0 0B
Dimensions in
@€ 1988 FUNTSU LIMITED D28M10S-2¢

mehas {milimaters)
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MB8464A-80/80L/80LL
MB8464A-10/10L/90LL
MB8464A-15/15L/15LL
PACKAGE DIMENSIONS (Cont'd) T-46-23.37
(Suftix: PF)
28-LEAD PLASTIC FLAT PACKAGE 110¢2 60) MAX
(Case No.: FPT-2aP-M02) (SEATED HEIGHT}
00 Mity
o Boat P07 5% 325 TSTAND OFF)
HRARAARAAARARAR W
x 465+ 012
{11 80+030) JLasou
O‘/"DEX (8 80 £.0.20)
| i
FHHHEEE ¢ 109050 0
05041 27) 0184 004
TP D510 10212 0050 i@ | 006 602
. e issoes
E_ Detarls of A" part |
T r |
LTI LI bR RS
bl - |
IR, .‘
H n24{0 8O) !
850(18 51) REF ! oD7I0 18} :
‘| wrgen |
LB
Dirwmnisions in
© 1980 FUNTSH LIMITED F290118-3C Inches (millmeters)
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MB8464A-80/60L/80LL
MB8464A-10/10LM10LL
MEB8464A-15/15L/15LL

4?E D WE 3?7497bL2 0018956 4 EMFNI

7-46-23-12

PACKAGE DIMENSIONS (Cont’d)

(Suffix: CV)

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

36019 14)TYP

*PIN NO.1 INDEX C.040(1.02)TYP
w\ Coi1503aITYP
e -
r d X H mu(z.sa%wp UUO OO, i
= t b =- !
— g1 = | !
Z*PIN NG.1 .
= - inpex ~ 4 |
8507007 | s, ) | 3 | 450011 65
(a7 025 [|5 TYle32PLCSJ‘\ ] 4 40069018
013’ | = ] 0 Ty
S 026r008 [ B_L I
= 084013 =
J = = — N
" r\ IRARERINEN | .0s0: o008
- 010 - L (1.2720.16]
8507 e 065(1.65) TvP -D50:.006 | | 045(1 14)T¥P
+0.25 - s (1.27+0.15)
(1143025, TYP
-0.13 .08512.16) 200{7 621 TYP
MAX ’

* Shape of PFIN NGO 1 INDEX Subject to charge without notice,

R1988 FUNTSY LIMITED C320115-3C

Cumansions in mches
{millimetars}
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