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FUJITSU

64K x 4 BIT(262/ 4\4»BIT) HIGH SPEED STATIC RANDOM
ACCESS M 'Y WITH AUTOMATIC POWER DOWN

N\

The Fujitsu @1%6 is a 65,5636-words by 4-bits static random access

memory fabr:ca d with a CMOS silicon gate process. To make power dissipa-

tion loweR enpheral circuits consist of CMOS technology, and to obtain

smaller rry size, cells consist of NMOS transistors and resistors. The memory

utl s as*ynchronous and requires single +5V power supply. All pins are TTL
atible.

T?S MB B1C86 is ideally suited for use in large computer systems and other
applications where fast access time, large capacity and ease of use are required.
All devices offer the advantages of low power dissipation, low cost and high
performance.

Organization: 65,536 words x 4 bits

Fast access time: ton = tacs = 55 ns max. [MB 81C86-55)
taa =tacs =70 ns max. {(MB 81C86-70}

Compiletely static operation: No clock required

TTL compatible inputs/outputs

Three-state output

Separate data input/output

Single +5V power supply, £10% tolerance

Low power standby: 550 mW max. (Active)

55 mW max. {Standby}

{Suffix: -C}

{Suffix: -CV)

e Standard 28-pin DIP:
Standard 32-pad LCC:

ABSOLUTE MAXIMUM RATINGS (See NOTE)

Rating Symbol Value Unit
Supply Voltage Vee -0.5to+7.0 A"
Input Voltage Vin ~-3.0to0+7.0 \
Output Voltage VouTt -0.510+47.0 \
Output Current lout 120 mA
Power Dissipation Py 1.0 w
Temperature Under Bias Teias -10 to +85 °c
Storage Temperature Range Tsta -65 to +150 °c

CMOS 262,144-BIT
STATIC RANDOM
Hl!Il!llI(HIII\NIHNI()IlIV!lUNNWI{IHI!N(INNIWIH! _SUESS MEMORY

MB 81C86-55
MB 81C86-70

Septernber 1986
Edition 1.0

CERAMIC PACKAGE
DIP-28C-A07

CERAMIC PACKAGE
LCC-32C-A02

PIN ASSIGNMENT

M=l 2 v
4]z 2[)ay
a5 23 a0
as]e 34
“wl]s 2[4,
Angs 227 a,
P R

& 77 onn we

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM
RATINGS are exceeded. Functional operation should be restricted to
the conditions as detailed in the operational sections of this data

sheet. Exposure to absolute maximum rating conditions for extended. §

periods may affect device reliability.

This ¢ice contains circuitry to protect the
inputs against damage due to high static volt-

o \8ges or electric fields. However, it is advised

that normal precautions be taken to avoid
application of any voltage higher than maxi-

" mum rated voltages to this high impedance

circuit,
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Fig. 1 — MB 81C86 BLOCK DIAGRAM
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SELECT 512x128x4
s ) SE— .
Ago——— 3
S ) S — .
S | S— -
Ih 0‘——E ——o 01
Iz O——L}: ——o002
1/0 CIRCUIT
|30—~w———{>;:: 03
|40‘{X INPUT L o504
DATA |—
CONT.
COLUMN SELECT
CS 00—y
weol =
Ag A1g A1 A2 A3 A4 A5
POWER J
“~— DOWN
CIRCUIT TREI'H TIELE
Ccs WE MQODE OUTPUT POWER
H X NOT SELECTED HIGH-Z STANDBY
L L WRITE HIGH-Z ACTIVE
L H READ DouT ACTIVE
CAPACITANCE (14 =25°C, f = 1MHz)
Parameter Symbo! Min Typ Max Unit
Output Capacitance (V1= 0V) Cout 8 pF
Input Capacitance (Vgg = 0V) Ces 7 pF
Input Capacitance {V,y = OV) Cin 6 pfF
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RECOMMENDED OPERATING CONDITIONS

(Referenced to GND)

A
MB 81C86-55 FUJITSU
MB 81C86-70 NN

Parameter Symbol Min Typ Max Unit
Supply Voltage Vee 45 5.0 55 \")
input Low Voltage Vio -3.0" 0.8 v
Input High Voltage VK 2.2 6.0 Vv
Ambient Temperature Ta 0 70 °c

*1 -3.0 V Min. for pulse width less than 20 ns. (V,_ min.

DC CHARACTERISTICS

{Recommended operating conditions unless otherwise noted.)

=-0.5V at DC level)

Input Pulse Levels:

Timing. Reference Levels:

Output Load

Input Pulse Rise & Fall Times:

0.6V t0 2.4V

Parameter Symbol Min Max Unit Test Conditions
CS=V
Standby Supply C t 1 10 A 'H
andby Supply Curren s8 m Vi =0V to Ve
= Min,, | = A
Operating Supply Current lee 100 mA Cycle = Min., loyr =0 m
CS=V,_
Input Leakage Current I -5 5 HA Vin =0V toVee
cS=V
Output Leakage C t | -5 5 A 'H
utpu akage Curren Lo u Vour =0V 1o Vee
Output High Voltage Von 2.4 \% lopy = -4 mA
QOutput Low Voltage Vo, 0.4 \4 igL = 8 mA
Vee =0V to Ve MAX.
Peak Power-on Current lpo 40 mA T5 = Lower of Vg or Vi Min.
Note: All voltages are referenced to GND
Fig. 2 — AC TEST CONDITIONS

5ns (Transient between 0.8V and 2.2V)

Input: VL =08V, Viy =22V
Qutput: Vg =0.8V, Vg =22V

*Including Scope and Jig Capacitance

+5Vv
Ry
Dout
) ]; )
R, Ry CL Parameters Measured
Load I 4808 2550 30QpF except t z, 14z, twz. and tow
Load If 4800 2558 S5pF Lz, tHZ, twz. tow
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AC CHARACTERISTICS

{Recommended operating conditions unless otherwise noted.)
READ CYCLE*?

taA

]‘ ‘—‘OH—-1

DouT PREVIOUS DATA VALID XX DATA VALID )(X

READ CYCLE II: CS CONTROLLED™*

tre
ADDRESS VALID
- e
cs N
L‘—.S(ACS—.-
jn—t_2
DouT HIGH 2 DATA VALID

HIGH-Z

Plpoﬂ

fe—tpy
SUPPLY
CURRENT !sB 50%

lce \50%

: Undefined

MB 81C86-65 MB 81C86-70
Parameter Symbol Unit
Min Max Min Max
Read Cycle Time"? tre 55 70 ns
Address Access Time "> tan 55 70 ns
CS Access Time"* tacs 56 70 ns
Output Hold from Address Change ton 5 5 ns
Output Hoid from CS tone 5 5 ns
Chip Selection to Output Low-Z *s Tz 10 10 ns
Chip Deselection to Output High-2"% tyz 5 25 5 25 ns
Power Up from CS tey 0 (o} ns
Power Down from CS tpp 40 40 ns
READ CYCLE TIMING DIAGRAM"1
READ CYCLE I: ADDRESS CONTROLLED"?
trel2 -—]‘
ADDRESS y VALID :

Note: *1 WE is high for Read cycle.

"2 All Read cycle timings are referenced from the last valid address to the first transitioning address.

"3 Device is continuously selected, CS = Vi

*4  Address valid prior to or coincident with CS transition low.
*5 Transition is specified #+500mV from steady state voltage with specified load Il in Fig. 2.

1-126




WRITE CYCLE*1°2

MB 81C86-55

NN

FUJITSU
MB 81C86-70  IHIMIIMIMImII

MB 81C86-55 M8 81C86-70
Parameter Symbol Unit
Min Max Min Max
Write Cycle Time ™3 twe 55 70 ns
Address Valid to End of Write taw 45 50 ns
Chip Select to End of Write tew 45 50 ns
Data Valid to End of Write tow 25 30 ns
Data Hold Time ton 5 5 ns
Write Pulse Width twe 30 35 ns
Address Setup Time tas 5 5 ns
Write Recovery Time™* twr 5 5 ns
Output High-Z from WE ® twz 0 25 0 25 ns
Output Low-Z from WE'® tow 5 30 5 35 ns
WRITE CYCLE TIMING DIAGRAM"1°2
WRITE CYCLE I: WE CONTROLLED
twe 2 i
ADDRESS x VALID N
|
4
tcw <‘W—H—J
& N\ /777777
[
|——1A5 twe
f—
WE k:\ 7
fe——tow———= LtDH'—
Din g DATA VALID K
twz 4’5 [--JOW'A'5
VAV AV AWAV AW AV AV AV AV AV A VAVAV AV VAV HIGH-Z
DouT ‘.A’A‘A "A‘A’A‘A’A’A’A’A’A’A.A‘A
B3R : Undefined

Note:

* k%
T BWN =

*

CS or WE must be high during address transitions.

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

All Read cycle timings are referenced from the last valid address to the first transitioning address.
twr is defined from the end point of WRITE Mode.
Transition is specified £500mV from steady state voltage with specified load Il inFig. 2.
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WRITE CYCLE II: CS CONTROLLED''"?

twe 2
|
ADDRESS X )
taw
[, -
tas tew twr 4
— Y 'S
cs
Sl. /
'Wl"
NN\ NN
N /
i 'DW tDH ]
Din DATA VALID
1 z"5 twz"S
N High-Z
Dour
4
R : undsfined
Note: *1 CS or WE must be high during address transitions.
*2 If CS goes high simultaneously with WE high, the output remains in high impedance state.
*3 Al Write cycle timings are referenced from the last valid address to the first transitioning address.
*4 twg is defined from the end point of WRITE Mode.
*
5
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Transition is specified +500mV from steady state voltage with specified Load 1 in Fig.2.




PACKAGE DIMENSIONS

MB 81C86-55
MB 81C86-70

AR
FUJITSU
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(Suffix: -C)
28-LEAD CERAMIC {(METAL SEAL) DUAL IN-LINE PACKAGE
(CASE No.: DIP-28C-A07) R
_—:==lo"9°
4 ﬂ
050(1.27)
REF 585(14.86) 590(14.99)
$605{15.37) 610(15.49)
INDEX
AREA "\ \ - ,
1.386(35.20) .008(0.20)
1.414(35.92) 1012(0.30)
061(1.55)MAX
. L ! 9
{ 200(5.08)MAX
1120(3.05)
150(3.81)
080(2,29) 046(1.17) |_o1s(0.38) 040(1.02)
110(2.79) 1054(1.37) " 023(058) 1060(1.53}

.1300{33.02}REF

©1986 FUJITSU LIMITED D280195-1C

Dimensions in
inches (millimeters)
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PACKAGE DIMENSIONS

(Suffix: -CV)

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

“PIN 1 INDEX 040(1.02)TYP 360(9.14)TYP
(3PLCS) = C.015(0.38)TYP
b I T
f ] qeozsarye 10 OO OO B
= oH—
sas5(13.80) || —].R.008(0.20) 3 ! 460{11.68)
560(14.22) || =] TYFI32PLCS &4 a0010.16)
— 09 TYP,
025(0.64) TYP
. ]
— T, B '
%) f
"’ T EREARA L0 050(1.27)TvP
445(11.30) | ‘ 050(1.27) | 045110 Tve
260(11 68) - TVP

085(2.161MAX. 300(7.621TYP

*Shape of Pin 1 index : Subject 10 change without notice

©1985 FUJITSU LIMITED C320115

Dimensions in inches
tmillimeters}
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