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DESCRIPTION

The HY6264A is a high speed, low power

8,192 words by 8-bit CMOS static RAM fabrica-

ted using a twin tub CMOS process technolo-

gy. This high reliability process coupled with

innovative circuit design techniques, yields
maximum access time of 70ns.

The HY6264A has a data retention mode that

guarantees data to remain valid at a mini-

mum power supply voltage of 2.0 volt.

Using CMOS technology, supply voltage

from 2.0 to 5.5 volt have little effect on supply

~-

5 :- 5nggm CMOS SRAM

M261201 B-MAY92

FEATURES

0

High speed— 70/ 85/100/120/ 150ns (max)
' Low power consumption

—200 mW typical operating

—10 pW typical standby (L/LL-version)
‘

Battery back up (WI-version)
I

—2 volt data retention

0 Fully static operation

—No clock or refresh required
° All inputs and outputs directly 'ITL compatible
0 Tri-state output
‘ High reliability 28 pin 600 mil PD]? and 330 mil

current in data retention mode. Reducing the SOP

supply voltage to minimize current drain is

unnecessary with the HY6264A family.
'

mam-70 HY6264A-85 mam-10 immiz
' '

’NEM-is
7

Maximum Access Time(ns) 70 85 100 120 150

Maximum Operating CurrentCmA) 50 50 50 50 50

2 2 2 2 2

Maximum Standby Current(mA) L 0.1 0.1 0.1 0.1 0.1

IL 0.05 0.05 0.05 0.05 0.05

BLOCK DIAGRAM PIN CONNECTIONS

Nc E 1
U

26 3 Vcc

A” C 2 27 :1 WE

A5
‘——°VCC A7 I: 3 26 3 052

' OGND AGE“ 253%
NC=10U ze=v

ASES 243% A12=2 27=w°gcA9 ROW 128x 512 NEG 233A” A,=3 25=¢32
DECODER

.
MEMORY ARRAY A3 I: 1 22 3 5g 2: :2

25

2 A5

A11 AECB 213*") «:6 $3231
AtCS 20363, 23:1 22:5:

AoEm ism/o “=8 2‘=*10
A 7 A'2

Worn 1831/06 $2.90 52 :53;
VOVEIZ 17 :JI/O5 "00:11 is :‘VOe

1/02 E ‘3 is 31/04 53;: ‘1: 1; 21/13:
”0°

o COLUMN I/o

GND E ‘4 15 "03 GND': 1‘ ‘5 =V°3

: INPUT
"

'

DIP SOP
.

DATA COLUMN DECODER

emcurr
O

_
PIN NAMES

l/07

AQ~A12 ADDRESS INPUT

wool/07 DATA INPUT/OUTPUT

_

E1 CHIP SELECT ONE

031 682 CHIP SELECT TWO

_C_S_2 CONTROL

_v_v_E cmcurr WE wnrrE ENABLE

OE
0E OUTPUT ENABLE

vcc POWER

GND GROUND
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HY6264A 8,192X8-Bit CMOS SRAM
t

ABSOLUTE MAXIMUM RATINGS“)

SYMBOL m;
,

PARAMETER RATING

VDD, VINEVHO Power Supply. Input. Input/Output Voltage —0.5’-2) to 7.0 V

TBI’ASV Temperature Under Bias —l() to 125 °C

TSTC, Storage Temperature ~65 to 150 °C

PD Power Dissipation

V

1.0 W

Iou'r Data Outputr‘Current _

.._.. V 50,, mA

NOTES :

l. Stresses greater than those listed under ABSOLUTE MAXIMUM RATINGS may cause permanent damage to the derive. This is a stress rating onl) and

functional’operation of the device at these or any other condition above those indicated in the operational sections of this specification is not implied.
Exposure to absolute maximum rating conditions for extended periods may affect reliability.

2. -3.5V for 20135 pulse.

RECOMNIENDED DC 0

(TA=0°C to 70°C?

PERATING CONDITIONS

SYMBOL PARAMETER MIN. ma

“T“ V

Mix-5LT“r mt

Vcc Supply Voltage 4.5 5.0 5.5 v

VIH Input—ETgh Voltage 2.2 3.5 6.0 V

VIL Input Low Voltage -0.5(‘) O "0.8

7

V

NOTES :

l. ~3)5V for 20ns pulse.

TRUTH TABLE

MODE C—sl cs; W 6? 71/70 Oppgmos
H X X X High-Z

Standby
’

.

,

x L x x High-Z

Output Disabled
_

L H
7 H H High-Z

Readr , ,, , 7

L H H L DUUT

Write 7L” .

H L x 13m
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HY6264A 8,192X 8-Bit CMOS SRAM

— I —

DC CHARACTERISTICS
” ”

(Vcc=5Vi 10%, TA: 0°C to. 70°C)

maze.“

SYMBOL PARAMETER TEST CONDITIONS
. TYPf”?

'

7.
UNIT

| In I Input Leakage Current VVm=GND to vcc
— — 1 HA

I I | O t t be ka C t
(Egfivm. CSz=V1L 01‘ OE=VIH1

l
u a e urre

—-
—

L° p" g "

VI/o=GND to vcc
”A

O erati Powei-NSWuW 1y _
, ,

,

.7

Ice
p ng pp

CSl=Vu_, CSz=V1H. Iuo=0mA
~ 7 15 mA

Current
'

56
"

— 30 50 mA

.__.
7. 85

- 27 50 mA

1 A o C
CSFVI“ CSFV'H’

100 24 50 mA
V t

“

CC] verage pera mg [men

Min, Duty Cycle=100%.
120

- 21 50 mA

7

150
— 18 50 mA

ISB C-SI=V1H or CSz=VIL
— 0.4 2 mA

Standby Power Supply —— ,

- 20 1000

CSi 2 Veg—0.2V,
1531(2) Current L — 100 [AA

CS: 3 0.2V 01' 2 Vcc—0.2V
LL — 50

ES 3 0 2V 2 v 0 2v

_ 20 1000

. or
7

—

.

1532
‘ CC ’

L — 2 100 1A
CS; 3 0.2V

,

LL - 50

VOL Output Low Voltage 10L: 2.lmA
—

- 0.4 V

Von Output High Voltage 10H=— 1.0mA 2.4 - - V

NOTES:

V
W V V 7’

V A
W

7 W

1' ' ' '

7 7

1. Typical value; are aLVcc=5V, TA= 25°C and specified loading.
2. VIL min=--0.5V

'

AC CHARACTERISTICS 7

(Vcc=5Vi 10%, TA: 0°C to 70°C)

READ CYCLE

‘

HY6264A-70 'HYézaA-ss HY626£1A¥10W Eloise-12 HY62MA-15

SYMBOL PARAMETER UNIT

MIN. MAX. MIN. MAX. MIN. MAX. MIN. MAX. MIN. MAX.

tRC Read Cycle Time 70 — 85 - 100 — 120 — 150 -

ns

tAA Address Access Time
7

— 7O — 85 — 100 - 120 —- 150 ns

tAcs. E‘s. — 70
— 85

— 100 — 120 — 150 ns

Chip Select Access Time

tACSZ C52
—‘ 70 “ 85 —

'

100 — 120 — 150 ns

‘05 Output Enable to Output Valid
-

45
— 50

— 55
— 60 - 70 ns

tcm Es, 10
’

— 10 — 10 — 10 — 15 —

ns

Chip Select to Output in Low-Z

tom CS; 10 — IO — 10
— 10 — 15 —

ns

tom Output Enable to Output in Low-Z 5
- 5 — 5 — 5

— —

ns

team a. 0 30 0 35 3s 40 so n5

~—-——~

Chip Deselect to Output in High-Z
tcuzz CS; 0 30 0 35 35 40 0 50 ns

to“; Output Disable to Output in High-Z 0 30 0 35 35 40 0 50 ns

tOH Output Hold from Address Change 5
—

5
-- 10

- 10 - 10
—

ns
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:HY6264A 8,192X8-Bit CMOS SRAM

“

WRITE CYCLE

L P TER
HY6264A‘70 HY6264Ac85 HY6264A-10 HY6264A-12 HY6264A-15

twé rWn'te Cycle Time ,,

. .7,

70 -—

85 -

100 — 120 - 150 -

ns

tow ChiprSeleet to End pf Write _ ,, ‘
,

55 -

60 -

70 - 85 -

100 -

ns

tAs Address Setup Time} . ”I; A, , ‘

0 — 0 —~ 0 — 0 — 0 —

us

tAw AidreSS,,Yalisi.t9 Bad, of, We ,
.

ss — 60 - 70 — 85 — 100 ~

ns

twp WriteHPiulse Width
» W > ., 507

— 55 - 60 -

70 -

90 —

ns

t C_s ms 0 — o — 0 — 0 — o —WM

Write Recovery Time
1

'

' '
'

ns

twuz Write to Output in High:Z ..

0 30 0 35 0 35 0
7

4O 0 50 ns

tnw Date to Write Time Overlep , 7 .,

35 —

35 — 40 — 50 - 60 —

us

tDH Data Hold {rpmAWrite‘ Tune
W V H

0
,

- 0 -

0 - 0 - 0 —

115

(01-12 Output Disable to» Outputinhljiglifz _.

0 30 0 35 0 35 O 40 0 50
_

ns

tow
,

Output Active frpmvlflinrd of Write
W

5 —

5 — 5 —- -

10 -

us

AC TEST CONDITIONS OUTPI ll IJOAD
(TAf=0°C to 70°C)

,fl.,,_,,-
'7

+5V

Input Pulse Level 0.8V to 2.4V

1 8K

InputWRise and Fall Time 5115

Input and Output Timing
Reference Level

1.5V BOUT
(t),, .

1m CL=100va

'

NOTE :

7

CAPACITANCE“) 1. Including scope and the jig.

(TA=25°C, f=1.0MHz)

SYMBOL PARAMETER CONDITIONS
7’ MAX.

__
,

UNIT

Cm Input Capacitance
, ,

.7. Vm=OV
, h

6
, ,

pF

Cue. , Input/93!PEL£C¢P§9!F§9¢°_ _ .. Vuo=0V,, , -.

8 PF

NOTE:
I. This parameter is sampled and not 100% tested.

TINIING DIAGRAMS

READ CYCLE 1W)
,

l
'

' '

'm.
VIH ~

A°.'A12
VIL _ V

x , ,
.

(M
,, , I

l“ , 7 7,
.. ,o I ‘ _t0H—_‘

v
‘on

OH ———
,

.,

BOUT
Von. ;_ 7 ,i ‘

VALID DATA our
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HY6264A 8,192X8-Bit CMOS SRAM

READ CYCLE 203‘“)

_ V —
,

3
GS‘ vl-E— K

<—————-t ___.
Iws ‘——‘0H21 ‘5,_.

‘CLZI
m

VOH— , ,

DOUT
V 0L_ :HIGH-Z 7

VAUD DATA OUT )—

READ CYCLE 3““)

“2 31:: ‘

‘

tAcsz
9—— tcuzz'm

‘cuzm

DOUT 13(0):: HIGH‘Z
"'

7'"
’

VAUD DATA OUT

READ CYCLE 4“”)

‘ "RC
_

A0'A12 I’ll::
7

,M V

<'_“0H—>

a: 31‘: Ws WW1
<———toE—-—>

to
<—-—ionz‘5'

‘33 if :7 i 7‘////////////// ’/ ///,

‘ host 7

‘ Rm“ <———tcnzi‘5‘———>

082 31': QZZZZZZL \\\\\\\\\\\\\\\\\ \\\\

< 1M r

: gaze .
t taint“

Dom at: 7 7 1
7 , quH-z

"

VALID DATA OUT
--—

NOTES :

i. WE is high for read cycle.
2. Device is continuously selected EEIEVIL and? .

3. Addresses are valid prior to or coincident with ES." transition low.

4. 6E=V[L.
V

5. Transition is measured 1 SOUmV from steady state This parameter is sampled and not 100% tested

6. _(_?_S_z is high.

i.CS\ is m.
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HY6264A 8,192X8-Bit CMOS SRAM
W

WRITE CYCLE l“)

5g VlH

VIL.:/M' 22222]?!

$1 ”3:: :\\\\\\\\\\\\\\\\\\\\\K\‘: 117/777 /

“6 ::::y/////////////////////// 3
12:92:22“

W 1:: - 3&\\\\\\\\\ ,{———

Dom
VOL“

fizzllléiiiiffffflfi'l
V ‘

D‘“
‘H

HIGH-Z
V n:—
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HY6264A 8,192X8-Bit CMOS SRAM

WRITE CYCLE 2W”

VIH
—

Mfim WL—*’

tom 4‘“ V twat t3)

E§1 VlL-— \ \ K 7 l /

as
V'” " / ’WW‘ 3: \

‘
\\\\\\\\\\\\\\\\\\Vn. ——

tcwzuu

uw ' twaz (at

0
mr \‘l

[T \L
InWe $2? 2 \\\\\\\\\ ‘

«—toH——-—~+

«1A5 ——__. t<—thzt4.tot tom .

(7l (3)

Dow VoH—~\\\\\\\\\\\\\\\\\\\\\\\\\ Hm:
VOL__///////////// ////////Ff/

tow <——lon—p
.

DIN I’ll:: , HIGH-Zr . > >

V

:7 : VALIDDATAIN )WXVXX

NOTES:
,

l. W—E must be high during address transitions.

2. A write occurs during the uvurlap(tw_p_)_9l' IOLC—Sl,high cs; and low W.
,

3. twp is measured from the earlier of C51 or WE going high or C8; going low to the end or write cycle,
4, During this period, [/0 pins are in output state so that the input signals of oppositiphase tn the output must not be applied.
5. ”the 'C?‘ low transition or the CS; high transition occurs simultaneouslfu/ith the WE low transition or after the fitransition. outputs remain in a high impedance

state.

6. Wis continuously lowfi=V1LX
'

7
if“

'

V 7

'
'7“

7. DOUT is the same phase of write data of this write cycle.
8. DOUT is the read data of next address. 7 7

, , .

9. WEE; is low and CS; is high during this period. l/O pins are in'the uutput state. Then the data input signals of opposite phase to the output must not be applied
It) them.

7

[0. Transition is measured 1 SOOmV from steady state.
,

ll. lCW is measured from the later of-C-S-l going low or CS; going high to the end urwfifé.
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HY6264A 8,192X8-Bit CMOS SRAM

DATA RETENTION CHARACTERISTICS“)
(TA=0°C to 70°C)

SYMBOL PARAMETER
7 ,

7 ,, 7

TEST CONDITIONS? 7‘ L, A
.

MIN TYP. MAX. UNIT
I

VDRI Data Retention $12VCc~0.2V, C522YCC_'Q.ZX Ol‘ gzsplv 2.0 — — V

Vow
, ,

Supply V9123
.‘ 9%;592Y. C‘SIZVcc-O-zy or. cfisw .

2-0 - - v

Vcc=3V, VIN: 0V to VCC L — l 50ICCDRI
._

(2)7 11A
_ CSxZVcc—OJV, CSzZVcc—OJV or CS;.<.0.2V LL —

l 5""

Data Retentlon Current ' ‘”"'
‘

'

Vcc=3V, VIN: 0V to VCC L —

1 50Iccmu
-— "—

T

(2) "A
, 7

> .
7

7
_ 7 cszrsozv, cslzvcc—ozv or cslsogv LL — 1 5

Chip Deselect to

tCDR
. 0 _ _

115Data Retennon Tune
_ . , _W ' ' "

" " ‘

Sec Data Retentlon Tumng Dxagmm
tR

, ,, OperationRecovery Time
. ‘

>
_.

M tag?) — ~

ns

NOTES 2

1. These characteristics are guaranteed for L and LII-version.
,

2. 3M max. at TA=0°C to 40°C

3. 'RC
= Read Cycle Time

DATA RETENTION TIMING DIéGRAM l (C—Sl Controlled)

DATA RETENTION MODE

CE ZVCc-QZV
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HY6264A 8,192X8-Bit CMOS SRAM

ELECTRICAL CHARACTERISTIC CURVES

(Vcc=5V, TA:25°C, unless otherwise noted)

SUPPLY CURRENT vs.
, , SUPPLY CUFIFTENT vs.,

16

SUPPLY VOLTAGE
AMBIENT TEMPERATURE

.

1.6

1‘4
1.4

E 1.2 E 1.2

T;

g 10

/ g 1'0\
3 a

i 03
0.3

as 5?,
0.6

06

0.4 .

4.5 4.75 5.0 525 . 5.5 ,

"

.

'

.. .

0'4

0 20 40 60 80

'

Ambient TempevaTure TA(ac)
Supply Voltage VCC(V)

ACCESS TIME vs.

' —
W

V V 7 7

A.

SUPPLY VOLTAGE
1

,, ,

. ACCESS TIME VS.

7 AMBIENT TEMPERATURE
1.3

Access
Time

TAA,TACS
(Nonnakzed)

8

Am
Time
TM,TACS

(Nommaluzed)
10

/

0.9

09

0.8
08

0,7 '

,

4.25 4.75 5.0 525 .

'

.55
'

.

, , 0‘70 20

‘

4o

"'

66 so
| VT v

'

Sunny wage Vcc< >

. 7_ .. ‘
Ambient Tempalature TACO)

INPUT LOW VOLTAGE VS.
_ .. INPUT HIGH VOLTAGE vs.

SUPPLY VOLTAGE ,

SUPPLY VOLTAGE
1.3

'

1.3

1,2
A

1.2
“

E

E 1.1 E 1.1

g,
10

/ >—

1

> —-———"" g
E 0.9 g 0.9

E E
0.8

0.8

0,7
, '.

'

.' 7117
4.2:, 4.75 5.0 5.25 5.5

4.5 4.75 5 525 5-5

Supply Voltage Voc(V) Supply Valiage Vcc(V)
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53?; m.$~Xw-W: 030m mg

A.»

PmGutpmHighOummmmaized) -;

0.»

5‘

WW
I531“)

8i

OCduS. Ocrmng. <m.

OCduS <O:.>Dm

/
4

/
/

._ N m A m

0:55 :6: <o=mcm <01n<v

mgzow< OcmmmZA <w

ESE—m3 ._.m_<__umm>._dmm
g3: ll ,.t2

\
\

\
gel”

m-wo

no .6 8 8

>398" 3309226 ._.>?OV

Output
Low

Current
ch(Nom1alized)

Standby
Current
1551

(Norma
ized)

OCduS. Ocmmmva. <m.

OCduS. <OE.>Om

ob

\
\

0 PM oh Pm ob

0:65 was <05? <OrA<v

ma>zom< OCSDmZH <w.

mc_u_u_u< <O_L,>Qm

AVA
Wm; u<o019m<

\

ob

\
pm \

\

m m A

mccuz <0:QO <00A<V



HY6264A 8,192X8-Bit CMOS SRAM

PACKAGE INFORMATION

° 28 PIN PLASTIC DUAL IN LINE PACKAGE—600MIL

mmr‘lmmI—H—H—Ir‘lml—Irfimr—l

. MJL
UNIT - INCH(mm)

MIN

—>———a:}-——-a—-—»¢—-—-
LILIUULILJUIUULJUULJU

1.467(37252) > .0 7

1.447(36‘754)
“cease

(15240)
055003970)

_

053003.462)

an

I é???
CA

§§ gg a

E? Q—1
d c5

l
‘

I 0356)

A? .— 3'~11'
a (\gfiwzom

$0
—.

«— ES
7

[-
0.090(2286) 000620.575) 0021(0553)

'

0.1001350 ,

' '

V .

0.0700778) 0.0500270) 0015(0381) (2540) .

~ 7

7

° 28 PIN SMALL OUTLINE PACKAGE—330MIL

HHHHHHHHHHHHHH
l

_
MAX

UNrr . |NCH(mrn)
M_IN

\

J O‘m(1271920)—. (14600016840)0.3460(a7884)
~——-

(13680(85852)—>
O

HHHHHHHHHHHHHK___;Q
0.050 BSC v

'

0.0200le
( )

.O120(Q

‘

ameotaesgufa)’%
50' °

8
g

BASE PLANE ‘

, W i
: PLANE f—L'. Td d

.

0 “BI—J L—
07254:)(18‘491 2) (1050002700)
0.7200(1 8,2880) 0.0300(07520)

(101
40(03556) 0.0020(00506)
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