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DATA SHEET —/———

MB8464A-10-X/-10LL-X/-15-X/-15LL-X
CMOS 64K-BIT LOW-POWER SRAM

8K Words x 8 Bits CMOS Static RAM for Extended
Temperature Operation

The Fujitsu MB8464A-X is an 8,192 words x 8 bits static random access memory
fabricated with a CMOS silicon gate 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.

The MB8464A-X has low power dissipation, low cost and high performancs, and it PLASTIC PACKAGE  PLASTIC PACKAGE
is ideally suited for use in microprocessor systems and other applications where DIP-28P-M02 DIP-28P-M04
fast access time and ease of use are required.

Organization: 8,192 words x 8 bits
Access time: 100 ns max.  (MB8464A-10-X/-10LL-X)

150 ns max. (MB8465A-15-X/-15LL-X) PLASTIC PACKAGE CERAMIC PACKAGE
e Operating temperature: —40°C to +85°C FPT-28P-M02 LCC-32C-A02
e Static operation: no clock required
e TTL compatible inputs and outputs
e Three-state outputs PIN ASSIGNMENT
e Single +5 V supply +10% tolerance
e Low power consumption: A':EE ; §: vee
1.1 mW max. (CMOS standby) ad s » o
27.5 mW max. (TTL standby) = 25 [ As
e Data retention: 2.0 V min. A Qgs 24 3 Ao
e Standard 28-pin Plastic Packages: : E 3 2 g A
DIP (600 mil) MB8464A-xx(LL)P-X eds ™V B
Skinny DIP (300 mil) MB8464A-xx(LL)PSK-X ads b=
SOP (300 mil) MB8464A-xx(LL)PF-X PRy = BT 19 3 o8
e Standard 32-pad Ceramic Package: g E :; L = g
Lce (metal seal) ~ MB8464A-xx(LL)CV-X vos o 13 " g o
GND 4 14 15 [ 104
Absolute Maximum Ratings (See Note) A2 NG WE
ne Jvee | cs2
Rating Symbol Value Unit [EHHIRHICH
Supply Voltage Vee —-0.510+7.0 \ a5 Ld rx]»e
»s [ e I
Input Voltage Vin —0.5t0 Vg +0.5 \Y ™ '73 '_Z_ A1
D NC
Output Voltage Vio -0.510 Vec +0.5 ' z :%j ToP VIEW t-:_-gz o
Temperature Under Bias Taias -50to +95 °C A1 L 10
A0
Storage Temperature | Ceramic T —6510 +150 o NC
Range Plastic ste —40to +125 vo1

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

This device contains circuitry to protect the inputs against
damage due to high static voltages or electric fields. However, it
is advieed that normal precautions be taken to avoid application
of any voltage higher than maximum rated voltages to this high
impedance circutt.

Copyright © 1990 by FUJITSU LIMITED and Fujitsu Microslectronics, Inc.
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MB8464A-10-X/-10LL-X

MB8464A-15-X/-15LL-X
Fig. 1 —- MB8464A-X BLOCK DIAGRAM
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AsO ADDRESS . ROW . 256x 32x8
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A7 O
Y e —
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t c s L ] [ ] [ ]
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A O————4
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Ao O———————
T CS [ e o
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WEO——————
Fes [l
3 :i>_@ /01 /02 /O3 /04 /Os 1/Os /07 08
Cse
TRUTH TABLE
&S cs2 OF WE MODE S 1O PIN
H X X X Not Selected IsB High-Z
X L X X Not Selected Iss High-Z
L H H H Dour Disable Icc High-Z
L H L H Read lcc Dout
L H X L Write Icc DN
CAPACITANCE (ta=25°c, = 1MHz)
Parameter Symbol Min Typ Max Unit
/O Capacitance (Vo = 0V) Cvo 8 pF
Input Capacitance (VIN = 0V) CiN 6 pF




MB8464A-10-X/-10LL-X
MB8464A-15-X/-15LL-X

RECOMMENDED OPERATING CONDITION (referenced to GND)

Parameter Symbol Min Typ Max Unit
Supply Voltage Vee 45 50 55 v
Ambient Temperature Ta —40 85 °C
(Recommended operating conditions otherwise noted.)
MB8464A-10-X/10LL-X
Parameter Symbol MB8464A-15-X/15LL-X Unit Test Condition
Min Max
CS2<0.2V or C31 2 Vec -0.2V
IsB1 0.2 mA >
Standby Supply Current (with CS2 0.2V or CS2 2 Vcc-0.2V)
IsB2 5.0 mA | TS1=VmorCS2=Vn
. 60 mA VIN = ViH or Vi, lout = OmA
Active Supply Current Icct 51 - Vi, CS2 = Vi
. C = Min.

Operating Supply Current lcc2 7 mA Dty:ye = 100%, lout = OmA
Input Leakage Current Iu -10 10 HA ViN =0V to Ve

Vo =0V to Vce
Output Leakage Current o -50 50 pA CS1=VmHorCS2=Vuor

OE =ViHor WE = VL
Input High Voltage ViH 24 Vcc +0.3 \
Input Low Voitage Vi -03* 0.6 \
Output High Voltage Vo 24 v loH = —1.0mA
Output Low Voltage Vot 04 \" foL=2.1mA

Note: All voltages are referenced to GND.

* :-3.0V min. for pulse width less than 20 ns. (ViL min. =-0.3V at DC level.)

Fig. 2 - AC TEST CONDITIONS

+5v « Input Pulse Levels: 0.6V to 2.4V
« Input Pulse Rise & Fall Times: 5ns (Transient between 0.6V and 2.4V)
R « Timing Reference Levels Input: ViL = 0.6V, ViH = 2.4V
Dout Output: VoL = 0.8V, VoH = 2.0V
(0)  Output Load
c Rz
I * Including Jig and stray capacitance
R1 R2 CL Parameters Measured
Load I 1.8KQ 990Q 100pF except tCLZ, toLZ, tcHZ, toHZ, twiz, and twHZ
Load I 1.8KQ 990Q 5pF cLZ, toLz, toHZ, toHz, twiz, and tWHZ




MB8464A-10-X/-10LL-X
MB8464A-15-X/-15LL-X

AC CHARACTERISTICS

(Recommended operating conditions otherwise noted.)

READ CYCLE *1
MB8464A-10-X/10LL-X MB8464A-15-X/15LL-X
Parameter Symbol o Wox Min —Nax Unit
Read Cydle Time tRC 100 150 ns
Address Access Time taA 100 150 ns
CS1 Access Time tAC1 100 150 ns
CS2 Access Time tac2 100 150 ns
Output Enable to Output Valid t0E 45 60 ns
Output Hold from Address Change toH 10 10 ns
Chip Select to Output Low-Z 4 tcLz 10 10 ns
Output Enable to Output Low-Z °4 toLz 5 5 ns
Chip Select to Output High-Z -4 CHZ 40 50 ns
Output Enable to Output High-Z *4 toHZ 40 50 ns
READ CYCLE TIMING DIAGRAM *1
READ CYCLE 1: ADDRESS CONTROLLED *2
< tRC ;l‘
ADDRESS o )§
taa
f———— o4 ————>
Dout PREVIOUS DATA VALID C DATA VALID
READ CYCLE 2 : CS1, CS2 CONTROLLED *3
tRC
ADDRESS
tAA
(53} 2
tac) = tCHZ
je— tciz —»
7
cse = — SANNNY
je— 101z —» toHZ—
|- toE — [~ toHz —P
toLZ —»
HIGH-Z HIGH-Z
Dour m DATA VALID D———

XX : undefined
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Note: *1 WE is high for Read cycle.

*2 Device is continuously selected, CS1 = OE = ViL, CS2 = ViH.
*3 Address valid prior to or coincident with CS1 transition low, CS2 transition high.

*4 Transition is measured at the point of $500mV from steady state voltage with specified Load II in Fig. 2.




MB8464A-10-X/-10LL-X

MB8464A-15-X/-15LL-X
(Recommended operating conditions otherwise noted.)
WRITE CYCLE *1*2
MB3464A-10-X/10LL-X MB8464A-15-X/15LL-X
Parameter Symbol i Nox Min Max Unit
Write Cycle Time ‘3 twe 100 150 ns
Address Valid to End of Write taw 80 100 ns
Chip Select to End of Write tow 80 100 ns
Data Valid to End of Write ow 40 50 ns
Data Hold Time tOH ) 0 ns
Write Pulse Width twe 60 90 ns
Address Setup Time tas o 0 ns
Write Recovery Time *4 WR 5 5 ns
Write Enable to Output Low-Z *s tw.z 5 5 ns
Write Enable to Output High-Z *s twHZ 40 50 ns
WRITE CYCLE TIMING DIAGRAM +*1+2
WRITE CYCLE 1 : WE CONTROLLED
twe
ADDRESS
tWR
d taw
&6 AN, ANl
e ow
tcw
o ZXF
e s ] -
WE J’\\\\5
| 4— tDW —— toH 9
DN HIGHZ DATA VALID HiGH-Z
WHZ
A HiGH-z [+ ™2
porr - XXX XXX XXXD
m : Undefined

Note: 1* If OE, CS1 and CSzare in the READ Mode during this period, IO pins are in the output state so that the input signals of opposite
phase to the outputs must not be applied.
2* IS goes high or CS2 goes low simultaneously with WE high, the output remains in high impedance state.
3" All write cycle are determined from last address transition to the first address transition of the next address.
4* twr is defined from the end point of WRITE Mode.
5* Transition is measured at the point of +500mV from steady state voltage with specified Load Il in Fig. 2.



MB8464A-10-X/-10LL-X
MB8464A-15-X/-15LL-X

AC CHARACTERISTICS

{Recommended operating conditions otherwise noted.)
: WRITE CYCLE TIMING DIAGRAM

WRITE CYCLE 2 : CS1 CONTROLLED *1

< twe

ADDRESS X 1

aw

& [N AR T

la— tAs —p] tcw 4 tWR —p]

w 1//[[]/]

T
2

ANV

Ny

(/L[]

lg— tDW — ’-d—lDH

HIGH-Z
DATA VALID I—-—

WHZ |

tcLz
HIGH-Z
m : Undefined

b3
mi

L
= O NTNY

DN HIGH-Z

JP_N|

HIGH-Z

N7
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Note: *1 If OE, CS2 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 to the outputs must not be applied.




MB8464A-10-X/-10LL-X
MB8464A-15-X/-15LL-X

AC CHARACTERISTICS

(Recommended operating conditions otherwise noted.)

WRITE CYCLE TIMING DIAGRAM

WRITE CYCLE 3 : CS2 CONTROLLED 1

twe

ADDRESS i

A

aw

& LN

[/

& TN - /7177777,
CS2 ? S
"ENNAARNRN NN T W77,

D HIGH-Z

l¢— tOW —{ [ tDH

| tWHZ

DATA VALID

} HIGH-Z

HIGH-Z

m : Undefined

Note: *1 If OF, CS1 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 to the outputs must not be applied.
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MB8464A-10-X/-10LL-X
MB8464A-15-X/-15LL-X

DATA RETENTION CHARACTERISTICS

(Recommended operating conditions otherwise noted.)

Parameter Symbol Min Typ Max Unit
Data Retention Supply Voltage VDR 20 55 Y]
Standard 50 pA
Data Retention Supply Current *1 IDR
LL-Version <2 50 HA
Data Retention Setup Time DRS 0 ns
Operation Recovery Time tR tRC ns
Note: *1 Vcc = VoR = 3.0V
CS12 VbR-0.2V, CS22 VDR -0.2V or CS2<0.2V (at CSi CONTROLLED)
CS2<0.2V (at CS2 CONTROLLED)
*2 IbR max. = 2.0pA at VDR = 3.0V, Ta = —40°C to +40°C.
DATA RETENTION TIMING
CS1 CONTROLLED
| Data Retention Mode
Vee 4.5V 4.5V
- N VDR A
DRS R
CS12VbrR-0.2V
oSt 22v 22v
CS2 CONTROLLED
| Data Retention Mode I
veo 4.5V 4.5V
X " VDR i :
tORs R
cSe 0.4V CS2<50.2V 0.4V
1 T
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MB8464A-10-X/-10LL-X
MB8464A-15-X/-15LL-X

PACKAGE DIMENSIONS

(SuffiX: P)
28-LEAD PLASTIC DUAL IN-LINE PACKAGE
(CASE No.: DIP-28P-M02)
mininisinisisisinisinluls ; 15 MAX
.543+.010
INDEX (13.8:0.25) .600(15.24)TYP
U000 000U Oguog /
1.407*:9%8 (35 73020, 010+.002
—. - '—“—"‘_—] o .
012 030 (0.2510.05)
—— |~— .062(1.58)MAX =—-039772° (0.99795°)

.100(2.54) l_ _osojb°2° L
TYP )

+0.50
(1.52_D

© 1988 FUJITSU LIMITED D28006S-2C

.018+,003
(0.46+0.08)

}‘_{ .1;5(4.96)MAX

.118(3.00)MIN

.020(0.51)MIN

Dimensions in
inches (millimeters)
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MB8464A-10-X/-10LL-X
MB8464A-15-X/-15LL-X

PACKAGE DIMENSIONS (Continued)

(SuffiX: P-SK)

(o |

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

o T o T o T e T e T e N e T e 1O s O e O |

=]
INDEX-1
INDEX-2—

(EJECTOR MARK)

O

.260+£.010
(6.6+0.25)

.012

|8 [N Ny UUER [ SN G NN R NN SN R SN SEN QSN R SN Ry SN g A |

1.3927-008(35 3670-2)

-0.3

-J' 15°MAX

.300(7.62)TYP

.010£.002
(0.25+0.05)

.100(2.54)

TYP

(= 050(1.27)MAX .034:;)12 (0.86ig'3) —— f—
i .207(5.25)MAX
| |
118(3.0/MIN
+.012
-050_4 .018+,003 .020(0.51)MIN
(1.27tg.3 ) (0.46+0.08)
Dimensions in
© 1988 FUJITSU LIMITED D28018S-2C Inches (milimeters)
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MB8464A-10-X/-10LL-X
MB8464A-15-X/-15LL-X

PACKAGE DIMENSIONS (Continued)

(SuffiX: PF)

28-LEAD PLASTIC FLAT PACKAGE
(CASE No.: FPT-28P-M02)
.110(2.80) MAX

(SEATED HEIGHT)

e 699100017761 028) o %ﬁ
AARARAAAARHARAA Ve

465+ .012

{11.80+0.30) 402+ .012

INDEX 339+ 008 (10.20+0.30)
C{ (8.60+0.20)
~

J1

- .031+.008

HHHHH’HHHHHH_.__ (0.80+0.20)

.050(1.27) 018+.008
T 0.45£0.10) 2 #:0050.13® .006+.002
- “{0.15£0.05)

A [t ar vl
Details of “A’”" part

1 ]
] 1
' .008(0.20) |
! |
| —— I
.004(0.10) : o :
P .024(0.60) :
.650(16.51) REF : .007(0.18)
| MAX 1
i .027(0.68) :
1
Lo____MAx___

© 1988 FUJITSU LMITED F28011S-3C

5-13



MB8464A-10-X/-10LL-X
MB8464A-15-X/-15LL-X

PACKAGE DIMENSIONS (Continued)

(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) C.015(0.38)TYP
—
d N\ ] ‘100(2.54tTYP gooriobd
[ [
S ! / *PIN NO.1 =
s g INDEX g . 68l
5507012 (1 R.008(0.20 - = 4eolnn.
13.97 +0-25 = TYP(32PLCS)\\ .400(10.16)
(13.97 2533 | A b g TYp
= .025£.005 [~ = _l
= To64:013)] P .
— b ) 4 L
\L / r\ OOOOac .050+.006
+.010 .045(1.14) (1.27:0.15)
450" MM T .050+.006 .045(1.14)TYP
—:005 .065(1.65) — "hz7:018
(11.43*0-25) TYP -27:0.
013 .085(2.16) 300(7.62) TP
MAX
* Shape of PIN NO. 1 INDEX: Subject to change without notice.
Dimensions in
© 1988 FUJITSU LIMITED C32011S-3C inches (millimeters)
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