
cO 
January1990 
Edition 1.0 

DATA SHEET 
FUJITSU 

MB8464A-10-Xl-10LL-Xl-15-Xl-15LL-X 

CMOS 64K-BIT LOW-POWER SRAM 

8K Words x 8 Bits CMOS Static RAM for Extended 
Temperature Operation 
The Fuj~su MB8464A-X is an 8,192 words x 8 b~s static random access memory 
fabricated w~h a CMOS silicon gate process. The memory uses asynchronous 
circu~ry and may be maintained in any state for an indefinite period oftime. 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 performance, and ~ 
is ideally suited for use in microprocessor systems and other applications where 
fast access time and ease of use are required. 

• Organization: 8,192 words x 8 b~s 

• Access time: 100 ns max. (MB8464A-10-Xl-10LL-X) 
150 ns max. (MB8465A-15-Xl-15LL-X) 

• Operating temperature: -40°C to +85°C 

• Static operation: no clock required 

• TTL compatible inputs and outputs 

• Three-state outputs 

• Single +5 V supply ±1 0% tolerance 

• Low power consumption: 
1.1 mW max. (CMOS standby) 
27.5 mW max. (TTL standby) 

• Data retention: 2.0 V min. 

• Standard 28-pin Plastic Packages: 
DIP (600 mil) MB8464A-xx(LL)P-X 
Skinny DIP (300 mil) MB8464A-xx(LL)PSK-X 
SOP (300 mil) MB8464A-xx(LL)PF-X 

• Standard 32-pad Ceramic Package: 
LCC (metal seal) MB8464A-xx(LL)CV-X 

Absolute Maximum Ratings (See Note) 

Rating Symbol Value Unit 

Supply Voltage Vee -0.5 to +7.0 V 

Input Voltage V IN -0.5 to Vee +0.5 V 

Output Vo~age VIIO -0.5 to Vee +0.5 V 

Temperature Under Bias TBIAS -50 to +95 

Storage Temperature I Ceramic 
TSTG 

-6510 +150 
Range I Plastic -40 to +125 

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

Copyr~ht © 1900 by FUJITSU LIMITED and Fufltsu Microelectronics. Inc. 

PLASTIC PACKAGE 
DIP-28P-M02 

PLASTIC PACKAGE 
FPT-28P-M02 

PLASTIC PACKAGE 
DIP-28P-M04 

o 
CERAMIC PACKAGE 

LCC-32C-A02 

PIN ASSIGNMENT 

NC I:: 1 28 pvcc 
A12 C 2 27 PIVE 

A7 C 3 26 ~ CS2 
All C • 25 A8 
ASC 5 2. PM 
M~ 6 23 PAll 

A3~ 7 
TOP VIEW 22 ~OE A21: 8 21 Ala 

~~ • 20 ~ CSl 
10 1. 1.08 

1/01 I: 11 18 P 1.07 

:~ 
12 17 t:J1.06 
13 16 fJ 1.05 

GND I: 14 15 1:11.04 

Ali NC WE 
A7 NC I vec""! CS2 

This device contains circuitry to protect the Inputs against 
damage due to high static voltages or electric fields. However. it 
Is advised that normal precautions be taken to avoid application 
d any voltage higher than maximum rated voltages to this high 
l!Tl)EIdance circu~. 
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MB8464A-10-Xl-10LL-X 
MB8464A-15-Xl-15LL-X 

Fig. 1 - MB8464A-X BLOCK DIAGRAM 
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M88464A·1~x/·10LL·X 
M88464A·15-x/·15LL·X 

RECOMMENDED OPERATING CONDITION (ReferencedtoGND) 

Param ... Symbol IIIn Typ II .. Unit 

Supply Voltage Vee 4.5 5.0 5.5 V 

Ambient TemperalUre TA -40 85 "C 

DC CHARACTERISTICS 
(Recommended operating condnlons otherwise noted.) 

1IB8464A-1o.XI10LL·X 
Param ... Symbol 1IB8464A·15-XI15LL·X UnIt T_t Condition 

IIIn .... 
ISB. 0.2 mA CS2 S 0.2V or ~1 ~ Vee -O.2V 

Standby Supply Current (with CS2 S 0.2V or CS2 ~ VCO-O.2V) 

ISB2 5.0 mA CSI = Vif or CS2 = VI. 

Actiw Supply Current Icc. 60 mA V .. = Vif or VI., lour = 0mA 
~1 = VI., CS2 = Vif 

Operating Supply Current 1CC2 70 mA Cyde = Min. 
Duty = 100%, louT = 0mA 

Input Leakage Current III -10 10 IIA VIN = OV to Vee 

VK! = OV to Vee 
Output Leakage Currant ILK! -50 50 IIA CSI = Vif or CS2 = VI. or 

OE = VIH or WE = VI. 

Input High Voltage VIH 2.4 Vee..o.3 V 

Input Low Vohage Vil -0.3" 0.6 V 

Output High Voltage VOH 2.4 V 1DH=-1.0mA 

Output Low Voltage VOL 0.4 V IOL=2.1mA 

Note: AI voltages are referenced to GND. 
" : -3.0V min. for pulse width less \han 20 ns. (Vll min. = -O.3V at DC lewl.) 

DouT 
(110) 
:rl+ 5V 

R. 

Cl" I R2 

Rl 

Load! 1.BKn 

Loadll 1.BKn 

Fig. 2 - AC TEST CONDITIONS 

• Input Pulse lewis: 0.6V to 2.4V 
• Input Pulse Rise & Fall Times: Sns (Transient between 0.6V and 2.4V) 
• Timing Reference Lewis Input VII. = 0.6V, VIH = 2.4V 

Output VOL = O.BV, VOH = 2.0V 
• Output Load 

" Inclucing Jig and stray c:apacitance 

R2 Cl Paramelars Measured 

9900 l00pF except ICLZ, 1IllZ, ICHZ, 10HZ, IWLZ, and IWHZ 

9900 SpF ICLZ, IOlZ, ICHZ, 10HZ, IWLZ, and IWHZ 
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MB8464A·1 0-x/·1 OLL·X 
MB8464A·15-X/·15LL·X 

AC CHARACTERISTICS 
(Recommended operating condHlons otherwise noted,) 

READ CYCLE *1 

Par.met .. Symbol MB8464A·1C1-Xl10LL·X 
Min Max 

Read Cyda lima tRe 100 

Address Access lima 1M 100 

CSl Access lima 1AC1 100 

CS2 Access lima IAC2 100 

Output Enable to Output Valid toe 45 

Output Hold from Address Changa ICH 10 

Chip Select to Output Low-Z '4 tcLZ 10 

Output Enable to Output Low-Z '4 IDLZ 5 

Chip Select to Output High-Z '4 tcHZ 40 

Output Enable to Output High-Z '4 IDHZ 40 

READ CYCLE TIMING DIAGRAM *1 

READ CYCLE 1: ADDRESS CONTROLLED '2 

MB8464A·15·Xl15LL·X 
Min Max 

150 

150 

150 

150 

60 

10 

10 

5 

50 

50 

~~:~=toH=~===IM==~~tRe~*========~~~---ADDRESS 

PREVIOUS DATA V~* X X X X DATA VALID DouT 

READ CYCLE 2 : CS1, CS2 CONTROLLED '3 

ADDRESS ~ ..... _________ tRC _________ >¢,. __ _ 
--"'"t .. ----- IM---~·' 

DoUT 

~ : Undefined 

Nola: "1 WE' is high for Read cycle. 
'2 Device is continuously salacI8d, CS1 = OE = VIL, CS2 = VIH. 

*3 Address valid prior to or coincident with e51 transition low, CS2 transition high. 

'4 Transition is measured at the point of ±5OOmV from steady staIB voltage with specified Load II in Fig. 2. 
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Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 



MB8464A-1~XI-10LL-X 
MB8464A-15-Xl-15LL-X 

AC CHARACTERISTICS 
(Recommended operating condHlons otherwise noted.) 

WRITE CYCLE ·1·2 

P.ram .... Symbol MB8484A·1O-Xl10Ll·X MB8464A-15-XI15LL-X 
Unit 

Min M811 Min M.II 

Write Cycle Time ., \We 100 150 na 

Address Valid to End of Write lAW 80 100 ns 

Chip Select to End of Write ICW 80 100 ns 

Data V.lid to End 01 Write tow 40 50 ns 

Data Hold Time IDH 0 0 ns 

Write Pulse Width IWP 60 90 ns 

Address Setup Time lAs 0 0 ns 

Write Recovery Time •• IWR 5 5 ns 

Write Enable to Output Low-Z '5 IWLZ 5 S ns 

Write Enable to Output High-Z "5 WiZ 40 50 ns 

WRITE CYCLE TIMING DIAGRAM ·1"2 

WRITE CYCLE 1 : WE CONTROLLED 

ADDRESS 

os, 

DIN 

DouT 

~ :Undaftned 

Not.: 1· If OE, OS, and CS2 are in the READ Mode during this period, I/O pins are in the output state so that the input signals 01 opposite 
phase to the outputs must not be applied. 

2' If CS, 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 01 WRITE Mode. 

S· Transition is measured at the point of ±5OOmV from staady atate IIOltage with specified Load II in Fig. 2. 
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MB8464A-1G-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 

~----------------~----------------~ 

5-8 

ADDRESS 

cS:! 

DIN 

DouT 

~ :UncleII ..... 

Nole: *1 H CE, CS:! and WE _ in the READ Mode during this period, 110 pins _ in the outpulslBlB 80 thai the input signals of opposiIB 
phase 10 the ouIpUlS musl nol be appled. 



MB8464A-1G-Xl-10LL-X 
MB8464A-15-Xl-15LL-X 

AC CHARACTERISTICS 
(Recommended operating condHlons otherwise noted.) 

WRITE CYCLE TIMING DIAGRAM 

WRITE CYCLE 3 : CS2 CONTROLLED "I 

14---------IWC---------.t 
ADDRESS 

DIN DATAVAUD 

DoUT 
HIGH-Z 

~ : Unclellned 

Note:"1 II OE. CSI and WE are in 1he READ Mode during 1his period. 110 pins are in the output staIB so 1ha1the input signals 01 opposiIB 
phase to 1h8 outputs must not be applied. 
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MB8464A-1Q-Xl-10LL-X 
MB8464A-15-Xl-15LL-X 

DATA RETENTION CHARACTERISTICS 
(Recommended operating conditions otherwise noted.) 

Paramet., Symbol Min Typ Ma. UnIt 

Data Retention Supply Voltage VDR 

Standard 
Data Retantion SUpply Currenl '1 lOR 

LL-Version "2 

Data Retention Setup Time toRS 

Operation Recovery Time IR 

Note: 'I Va; = VOR = 3.0V 

CS1 l! VOR -fJ.2V. CS2l! VOR -fJ.2V or CS2:S; 0.2V (a1OS1 CONTROLLED) 

CS2 :s; 0.2V (al CS2 CONTROLLED) 

'2 lOR max. = 2.011A al VOR = 3.0V. TA = -40"C to +40"C. 

DATA RETENTION TIMING 

CSl CONTROLLED 

2.0 5.5 

50 

50 

0 

IRe 

r~1------::::-~-----t:-1 
...,...,..,.;,-'" CS1 l! VOR -fJ.2V 

///'1 , I "" 

Va; 

UU12.2V 2.2VI~ 

CS2 CONTROLLED 

V 

IIA 

IIA 
ns 

ns 

47v\ _____ :~:;:n: _____ _'b--
r-----.l'-L-1 

Va; 

CS2 ~O'4V CS2:S;0.2V 0.4V~ 
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PACKAGE DIMENSIONS 
(SuffiX: P) 

INDEX 

28-LEAD PLASTIC DUAL IN-LINE PACKAGE 
(CASE No.: DIP-28P-M(2) 

I 
.543±.010 

I~=====~~==;Z======~IJ'''' 
f-------1.407~:~~~135.73~g:;~ )----~.-jl 

.06211.58)MAX 

.060~0020 .-H- .018±.003 
+0 50 10.46±0.08) 

11.52_0. ) 

" 1988 FUJITSU LIMITED ~ 

MB8464A-10-x/-10LL-X 
MB8464A-15-x/-1SLL-X 

.600115.24)TVP 
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MB8464A·10-x/·10LL·X 
MB8464A·15-x/·15LL·X 

PACKAGE DIMENSIONS (Continued) 
(SuffiX: P-SK) 

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

INDEX-1 r¢:!::::!::::::!:::!::::!::::!:::==::!:::~::::!:::::!:::===~::::!::::::!:::!::=:!::::!~1 
~;;;;;;:;;:::::::=1::::::..'15oMAX 

INDEX-2 

.260±.010 
(6.6±0.25) .300(7.62)TVP 

::::::::::::::~1.=39~2~~:=~~~~~(3~5.~36T~~~:~~)~~~~~~~~~~~~~I 
~ 

.010±.002 
(0.25±0.05) 

5·12 

.100(2.54) I 
TVP 

o 1988 FWITSU LIMITED D28018S-2.C 

.018±.003 
(0.46±0.08) 

b!:].207(5.25)MAX 

~.118(3.0)MIN 

.020(0.51 )MIN 

Oimonslono In 
Inchoo (mA_) 



PACKAGE DIMENSIONS (Continued) 
(SuffiX: PF) 

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

1RRR1·'''·&lg",·",glg'iif~l 

l ·465±.012 
(11.80±0.30) 

INDEX .339±.008 cf (8.60±0.20) 

~::::;:r:;:r::;::;::::;::;:::;:;:y::::;::;::::~-j 

TYP 
1I 018 ±004 
(0.45±0.10)~05(0.13)® I 

.-

--

MB8464A-10-Xl-10LL-X 
MB8464A-15-Xl-15LL-X 

280) MAX .11O( . 

(SEATED HEIGHT ) 

0(0) MIN 

(STAND OFF) 

-I-

.402±.012 
(1020±030) 

1l--
.031±.OO 8 

20) (080±0. 

II .006±002 
(0.15±0.05) 

"A" ~------------

1---- 650(16.51) REF----I 

Cl1988 FUJITSU LIMITED F280118-3C 

Details of "A" part 

.008(0.20) 

.007(0.18) 

MAX 
.027(0.68) 

L _____ ~~~ ___ _ 
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MB8464A-1 D-Xl-1 OLL-X 
MB8464A-15-Xl-15LL-X 

PACKAGE DIMENSIONS (Continued) 
(SuffiX: CV) 

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

'PIN NO.1 INOEX C.040(1.02)TYP 
(3PLCS) 

.360(9.14)TYP 
C.015(0.38)TYP 

.460(11.68) 
TYP 

I 
n~~~ 

5-14 

.065(1.65) 
TYP 

.045(1.14) 
TYP 

.085(2.16) 
MAX 

• Shape of PIN NO.1 INDEX: Subject to change without notice. 

01988 FWITSU LlMITEDC32011S-3C 

I .050±.006 
(1.27±0.15) 

.300(7.62)TYP 


