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DATA SHEET

MB8464A-580/-80L/-80LL/-10/-10L/-10LL/-15/-15L/-15LL
CMOS 64K BIT LOW POWER SRAM

8K Words x 8 Bits CMOS Static RAM with Low Power and
Data Retention
The Fujitsu MB8464A is a 8,192 words x 8 bits static random access memory )
fabricated with a CMOS silicon gate process. The memory uses asynchronous k
circuitry and may be maintained in any state for an indefinite period of time. All pins are
TTL compatible and a single +5 V powsr supply is required.
The MBB464A has low power dissipation, low cost, and high performance, and it is Pug;lf:;:_:n;: GE Pu;g_cz;?:gaE
ideally suited for use in microprocessor systems and other applications where fast b
access time and ease of use are required. P
e Organization: 8,192 words X 8 bits ‘
e Access time: 80 ns max. (MB8464A-80/-801/-80LL) N
100 ns max.  (MB8464A-10/-10L/-10LL)
. 150ns max.  (MBB464A-15/-15L-15LL) PLASTIC PACKAGE ~ CERAMIC PACKAGE
o Static operation: no clock required FPT-28P-M02 LCC-32C~A02
o TTL compatible inputs and outputs
» Three-state outputs
* Common data inputs and outputs PIN ASSIGNMENT
* Single +5 V power supply +10% tolerance
e Lowpowerstandby: 11 mW max. (MB8464A-80/-10/-15) Ne O 2 A vee
0.55 mW max. (MB8464A-80L/-10L/-15L) a2z Q2 77 A R
0.55 mW max. (MB8464A-80LL/-10LL/-15LL) v E : > ) cs2
o Data retention current: 1 mA max. (MBB8464A-80/-10/-15) as s 24 P2 as
25 HA max. (MB8464A-80L/-10L/-15L) mOe =B an
2 YA max. at0°Cto40°C it E 7 ropvew 2 g o
(MB8464A-80LL/-10LL/-15LL) :f = : : D =
o Data retention: 2.0 V min. 0 O 0 19 |3 vo8
s Standard 28-pin Plastic Packages: vor g 11 18 | 107
DIP (600 mil) MBB464A-XX(LLL)P ~g "B
Skinny DIP (300 mil) MB8464A-xx(LLL)PSK avod 1 15 B s
SOP (450 mil) MBB8464A-xx(LAL)PF
o Standard 32-pad Ceramic Package: A2 NG WE
Lce (metal seal)  MB8464A-xx(LLL)CV A7 LN fvcc 1 cs2
Vadi2y ! B
Absolute Maximum Ratings (See Note) ] EN Ld HE) Lot
asle 28]r°
Rating Symbol Value Unit ~ z:ll '_ﬁ_ ;;1
Supply Voltage Voc -0.510+7.0 v ol 3 [— %-_2 o
input Voitage Vi —0.5" 10 Vo 40.5 v Ly ICH +2 élso,
AR 1 —
Output Voltage Vout ~0.510 Vgc +0.5 v No ‘rz:" § 2] voe
B 21 | vo7
Temperature Under Bias Toias -1010 +85 °C vo1 -laJ'__l_T _|" "|_ - _1""
N 14 /15 16 ,17,18,19 .20
Storage Temperature | Ceramic | —65t0 +150 e Vo2 JGND T Vo4 Tv05
Range Plastic 16 —45to +125 3 N 05
* —2.0 Vfor pulse width less than 20 ns.
Note: Permanent device damage may occur if absol ratings are ded
Functional operation should be restricted to the conditions as detailed in the operation ghh Mgz‘ m?l;: ::w‘cnvr‘y, l‘:g m z; '»m ;"i‘fo“ifm -
sections of this data sheet. Exposure to absolute maximum rating conditions for ex- amage - /
tanded periods may aflect device reliabiliy. P e e voxagen i ha
Impedance circuit.

Copyright © 1090 by FUJITSU LIMITED and Fujitsu Microslectronics, inc.
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MB8464A-80/80L/80LL

MB8464A-10/10L/10LL
MB8464A-15/15L/15LL
Fig. 1 — MB8464A BLOCK DIAGRAM
Az O “—OVe
A O -«+—QO GND
Ap Q . .
A O ADDRESS ROW 256 x 32 x 8
A O— BUFFER | ° | DECODER | * MEMORY CELL
A, O— . .
As O
A O
1 cs e e e
A O——
A, O—— . VO GATE
no—— | :
A O— . COLUMN DECODER
A, O——
T cs L] L] L]
OE 0——
. BUFFER DATA /O BUFFER l«— CS
WE
' - l 1 l l
c§,
s—— > 11O, VO V05 1O, Y05 1O, O /Oy
TRUTH TABLE
Cs, | Cs, | OE | WE MODE SUPPLY CURRENT | VOPIN
H X | X | X | NOTSELECTED oo HIGH-Z
X L X_| X | NOTSELECTED o HIGH-Z
LI HTHIJ]H ] D DISABLE e HIGH-Z
L | H C [ H | READ e _ Dour
L H X L WRITE lec Din
CAPACITANCE (1.=25°c, 1= 1mHz)
Parameter Symbol Min Typ Max Unit
IO Capacitance (Vio=0V) Cwo pF
Input Capacitance (Vy=0V) Cw pF
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MBB8464A-80/80L/80LL
MBB8464A-10/10L/10LL
MB8464A-15/15L/15LL

RECOMMENDED OPERATING CONDITIONS

(Referenced to GND)
Parameter Symbol Min Typ Max Unit
Supply Voltage Vee 45 5.0 55 v
Ambient Temperature Ta 0 70 °C

DC CHARACTERISTICS

(Recommended operating condlitions unless otherwise noted.)

MBB8464A- |MBB8464A-80L/80LL
Parameter Symbol 8011015 10L/10LL/15LA5LL Unit Test Condition
Min Max Min Max
lees 2 o1 mA | CS:20.2V, T8 2Vee 0.2V
Standby Supply Current (CS220.2V or CS22Vee —0.2V)
[ 3 3 mA | TSi=Vior CS=Vy.
. 0_31 -vll.y Csz'vm
Active Supply Current lecs 50 50 mA Vo=V OF Vi, loupmOMA
. Cycle=Min., Duty=100%
Operating Supply Current [ 60 60 mA lour=OmA
Input Leakage Current Iy -1 1 -1 -1 uA | V=0V 1o Voo
V=0V to Vee
Output Leakage Current luo -2 2 -2 2 pA | CSy=Vw or CS=V or
OE=V\ or WE=V,
Input Low Voltage Vi 2.0 0.8 -2.0" 0.8 Vv
Input High Voltage Vin 22 |Veet03| 22 Veet03 | V
Output High Voltage Vou 24 24 V | low=—1.0mA
Output Low Voitage Voo 04 0.4 ) lo=2.1MmA

*  —2.0V Min for pulse width less than 20ns. (V. Min.=—0.3V at DC level)

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

o Input Pulse Levels: 0.6Vio 2.4V
+ Input Pulse Rise and Fall Times: 5ns (Transient Time between 0.8V and 2.2V) R
o Timing Reference Levels: Input @ V,=0.8V, V\y=2.2V Dour

Output : Vo=0.8V, Vou=2.0V (/0)

¢ Output Load:

c* R.
R, R. C. Parameters Measured I

Load | | 1.8kQ| 9902 | 100pF| except teiz, towz, tonz, towz, twiz and tunz = =
Loadil] 1.8kQ] 9900} SpF | touz, tour tonz, touz tonz twz, AN tww: * Including jig and stray capacitance
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MB8464A-80/80L/80LL
MB8464A-10/10L/10LL
MB8464A-15/15L/15LL

AC CHARACTERISTICS

{(Recommended operating conditions unless otherwise noted)

READ CYCLE
MB8464A- MB8464A- MB8464A-
Parameter Symbor | 80/80L/BOLL | 10/10L/10LL | 15/15L/15LL Unit
Min Max Min Max Min Max
Read Cycle Time tac 80 100 150 ns
Address Access Time tan 80 100 150 ns
'CS, Access Time 1acr 80 100 150 ns
CS, Access Time tace 80 100 150 ns
Output Enable to Output Valid toe 35 45 55 ns
Output Hold from Address Change tow 10 10 10 ns
Chip Select to Output Low-Z*' toz 10 10 10 ns
Quiput Enable to Output Low-Z*' torz 5 5 5 ns
Chip Select to Qutput High-Z*' tewz 35 35 40 ns
Output Enable to Output High-Z*! tonz 30 35 40 ns
READ CYCLE TIMING DIAGRAM **
READ CYCLE I*?
e
ADDRESS X
tAA
ton
Dour PREVIOUS DATA VALID X X X DATA VALID
READ CYCLE II*
the
ADDRESS X
taa
cs, [\ /
| - tacy le- to,! >
— s’ — ] :
T N
cs: — IIARARRNARNNN
te" tenz! —
OF L
— tor —* tons! ——»
B o oz 5
Dour HIGH-Z DATAVALID HIGH-Z

Note:

*3 Device is continuously selected, C5,=OE=V,, CS=Vix.
*4 Address valid prior to or coincident with CS, transition low, CS; transition high.

*1 Transition is measured at the point of +500mV from steady state voltage.
*2 WE is high for Read Cycle.




MB8464A-80/80L/80LL
MB8464A-10/10L/10LL
MBB8464A-15/15L/15LL

WRITE CYCLE
MBB464A- MB8464A- MBB8464A-
Parameter Symbol | B80/80USOLL | 10/10LAOLL | 1515LASLL Unkt
Min Max Min Max Min Max
Wirite Cycle Time twe 80 100 150 ns
Address Valid to End of Write taw 60 80 100 ns
Chip Select to End of Write tow 60 80 100 ns
Data Valid to End of Write tow 30 35 40 ns
Data Hold Time ton 5 5 5 ns
Write Pulse Width twe 60 70 90 ns
Address Setup Time tas 0 0 0 ns
Write Recovery Time twr 5 5 5 ns
Write Enable to Output Low-Z*' twiz 5 5 5 ns
Write Enable to Output High-Z*! twrz 30 35 40 ns

WRITE CYCLE TIMING DIAGRAM *2

WRITE CYCLE | : WE CONTROLLED
twe
ADDRESS X ot
taw e tun =

OF NN

tow
Cs, RATARRN /

tow
cS. LN/ OOV NONNNNANNNN

o ol twe
WE AN 1 o
tow
D HIGH-Z 3 DATA N VALID }——H'GH'Z
Dour v e :_w HIGH-Z | hi
AN AW A A A AN AN

Note: *1 Transition is measured at the point of +500mV from steady state voltage.
*2 IFOE, CS, and CS, are in the READ Mode during this period, I/0 pins are in the output state so that the input signals
of opposite phase to the outputs must not be applied.



MB8464A-80/80L/80LL
MB8464A-10/10L/10LL
MB8464A-15/15L/15LL

WRITE CYCLE Il : CS, CONTROLLED*!

ADDRESS X
N4 t/[//1/7//7//7//7///// /(L
A5 tew P p—
[} N ]
tcw
cs: / SOOONNNNNNN
[EEEANNNNNNANRN [/
tow tow
D HIGH-2 = s 4 DATA IN VALID }A
Do HIGH-Z hﬁcv—l—> HIGH-Z

WRITE CYCLE Il : CS; CONTROLLED*?

twe

ADDRESS

tAw
o LAY R
tew

tAS Qw p— 1wk —
cs, 1 N
twe
WE ARRRRRRNRRN 4
I tow ton GH
Du HIGH 2 . . { DATA IN VALID HIGH-Z
toi2 twhz
Dour HIGH-Z ‘_.I/—v—v—\ HIGH-Z
. .-

Note: “1 If OE, CS, and WE are in the READ Mode during this period, |/O pins are in the output state so that the input signals
of opposite phase 1o the outputs must not be applied.
*2 fOE, CS, and WE are inthe 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.
*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

(Recommended operating conditions unless otherwise noted)

Parameter Symbol Min Typ Max Unit
Data Retention Supply Voltage Vo 20 5.5 v
Standard 1.0 mA
Data Retantion .
Supply Current* L-Version lor 1.0 25 pA
LL-Version*? 1.0 2.0 A
Data Retention Setup Time tons 0 ns
Operation Recovery Time tr the ns

Note: *2 CS, controlled: Vpa=3.0V, CS,<0.2V

CS, controlled: Vpa=3.0V, CS:2Vps —0.2V (CS:<0.2V or CS22Vos —0.2V)
3 Vpe=3.0V, Ta=0°C to 40°C

DATA RETENTION TIMING

DATA RETENTION | : CS, CONTROLLED

je——— DATA RETENTION MODE ————#
Y 45v 4.5V;
Ve \\_ ________ \{E "o I/
tors ta
22v CS,2Voa—0.2V /_

s !

=

DATA RETENTION Il : CS, CONTROLLED

je——— DATA RETENTION MODE —————
Y 45v 4.5V
Vee \\- ________ V-M _________ / /]
tors — ' pe— t
CS:
0.4V CS:SO.ZV 0.4V /
L]

3-11



MB8464A-80/80L/80LL
MB8464A-10/10L/10LL

MB8464A-15/15L/15LL
Fig. 3- NORMALIZED POWER SUPPLY Fig. 4 - NORMALIZED POWER SUPPLY
CURRENT vs. SUPPLY VOLTAGE CURRENT vs. AMBIENT TEMPERATURE
x
a >
z 10 5 1.0
a 2 ™~
2 09 v @ 09
NZ lec 4 Ta= 25°C oz Veo= 5.5V
2T o8 e Yz os in. 4
s % , o E‘ g teye = mMiN.
8% o7 b g2 o7
H =z
< 06 g 08
45 475 50 525 55 0 20 40 60 80
Vec, SUPPLY VOLTAGE (V) T., AMBIENT TEMPERATURE (°C)
Fig. 5— NORMALIZED POWER SUPPLY Fig. 6 - NORMALIZED POWER SUPPLY
CURRENT vs. CYCLE TIME CURRENT vs. AMBIENT TEMPERATURE
> >
) -
T 1.0 Z 10
a N To= 25°C g -
2, o8 N Vee= 55V 3, L Ve - 55
0z N 03 o
NC os P~ NE o4 ya
2c T~ 2 4
=5 <>
Z° 04 20
g 2
§ 02 § 0.01
0.1 1 10 0 20 40 60 80
teyc, CYCLE TIME (us) T., AMBIENT TEMPERATURE (°C)
Fig. 7 - NORMALIZED ACCESS TIME Fig. 8 - NORMALIZED ACCESS TIME
vs. SUPPLY VOLTAGE vs. AMBIENT TEMPERATURE
a IT.- 2:5°C [
w w
H 10 taa, tact, tace — N 1.0 Tor
N — N ——
2y for | ] 2, =T " Ve = 45V
24 o8 Z4 o8
OF Or tans tact, tacz
<9 06 2208
Sy Ly
§g o4 g Q04
2 02 2 02
3 3
45 475 50 525 55 0 20 40 60 80
Vee, SUPPLY VOLTAGE (V) T.. AMBIENT TEMPERATURE (°C)
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MB8464A-80/80L/80LL

MB8464A-10/10L/10LL
MB8464A-15/15L/15LL
(Suffix: P)
28-LEAD PLASTIC DUAL IN-LINE PACKAGE
(CASE No. : DIP-28P-M02)
OO OO nn /'15°MAX
]
‘/ 543,010
INDEX \ {13.810.25) .600(15.24)TYP
A
OO0 oo goo T /
1.407+9%8 35 731020, 10104002
—012 ~0.30 {0.25:0.05
—= |=— .062(1.58)MAX ~={ }=-.033" 729 10,99*3:50
|
[ \ }
.195(4.96)MAX
‘ 1 118(3.00MIN
.100(2.54) | | .060*:029 ,018+.003
?Yr ‘.l ;gso (0.46:0.08) .020(0.51)MIN
11.5272-5)
Dimaensions in
© 1988 FUJITSU LIMITED D28006S-2C inches (millimeters)
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MB8464A-80/80L/80LL
MBB8464A-10/10L/10LL
MB8464A-15/15L/15LL

PACKAGE DIMENSIONS

(Suffix: P-SK)

28-LEAD PLASTIC DUAL IN-LINE PACKAGE
(Case No. : DIP-28P-M04)
+.008 +0.20,
[-»\1 3927 (753536 10 A0
\ o T ol T e T T e T Y e Y e T e Y e O i W O - .____._..,.:FLS'MAX
INDEX-1
.260+.010 .300(7.62)
O O (6.60+0.25) TYP
. t |
e T T T U T U T o OO =
034F 912 0507912
—— ————— {0.25 £ 0.05)
0.86339) 1277339
.207(5.25) MAX
j [ 118{3.00) MIN
050(1.27) | 100(2.54) [|_018+.003 .020{0.51) MIN
MAX TYP (0.46 £ 0.08)
Dimensions in
©IBBB FllllTSll LIMITED 0230”3'20 inches {millimeters)
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MB8464A-80/80L/80LL
MB8464A-10/10L/10LL
MB8464A-15/15L/15LL

PACKAGE DIMENSIONS (Cont'd)

(Suffix: PF)

+.010, +0.25,
fe——— 699;_003(1 7752529

HAAAAAAARAH

(Case No.: FPT-28P-M02)

INDEX

d

.465+.012
{11.80+0.30)
.339+ 008
{8.60+0.20)

|

LEEERLLEEEERL

050(1.27) 018+ .004

X

)
JOUUUUIOUUUL

[Z7] 0b4i0.10)

650{16.51) REF—— |

©1988 FUNTSU LIMITED F28011S-3C

TYP [3) 45t0.10!w®

28-LEAD PLASTIC FLAT PACKAGE .110{2.80) MAX

(SEATED HEIGHT)
0(0) MIN
[(STAND OFF)

il

402+ .012
(10.20+0.30)

— 1 o031:.008
(0.80+0.20)

.006+.002
R _((2. 15+0.05)

Details of “A”" part

j
t

@msm,zm |
]

- i

I

I

|

|

|

|

I

i

‘ 024(0.60)

007(0.18)
r—————————

MAX
027(0.68)

Dimensions in
inches (millimeters)
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MB8464A-80/80L/80LL
MB8464A-10/10L/10LL
MBB8464A-15/15L/15LL

PACKAGE DIMENSIONS (Cont’d)

(Suffix: CV)

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

*PIN NO.1 INDEX

C.015(0.38)TYP

| .460(11.68)
' TYP
.400{10.16)
TYP

,,,,,,,, 1

€.040(1.02)TYP 360(9.14)TYP
(3PLCS)
g ) ] .100(2.54*TYP
[
. =
Loto H INDEX ~
+
5507 000 [ R.oosio20 &
(13.97 *0-25 S TYP(32PLCS) [
97 613! [ 3
= .025+.005 = | }
=~ - 106a:013)] o
= T [
/ QO00000% .050- 006
+.010 4 .045(1.14) {1.27:0.15)
'450-.005 065(1.65) TYP .050+.006 | .045{1.14) TYP
(11.43%0-25) TYP (1.2720.15)
o9 085(2.16) 300(7.62)TYP
MAX

“ Shape of PIN NO. 1 INDEX: Subject ta change without notice.

€1988 FUJITSU LIMITED €320118-3C

Dimensions in inches
{millimeters)
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