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- SEMICONDUCTOR

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 voit have little effect on supply
current in data retention mode. Reducing the
supply voltage to minimize current drain is
unnecessary with the HY6264A family.

© . 7U8KX8-Bit CMOS SRAM
M261201B-MAY92

FEATURES

« High speed— 70/ 85/100/120/150ns (max.)
* Low power consumption
—200 mW typical operating
—10 pW typical standby (L/L-~version)
* Battery back up (L/L-version) ‘
—2 volt data retention
* Fully static operation
—No clock or refresh required
 All inputs and outputs directly TTL compatible
* Tri-state output
* High reliability 28 pin 600 mil P-DIP and 330 mil
sop

HY6264A-70 | HY6264A-85 | HY6264A-10 HY6264A-12 | HY6264A-15
Maximum Access Time(ns) 70 85 100 120 150
Maximum Operating Current(mA) 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
LL 0.05 0.05 0.05 0.05 0.05
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HY6264A 8,192X8-Bit CMOS SRAM

ABSOLUTE MAXIMUM RATINGS"

SYMBOL 1 PARAMETER RATING UNIT
Vo, Vin Viro Power Supply, Input, Input/Output Voliage —0.5% 10 7.0 v
Toas Temperature Under Bias ] =10 to 125 °C
Tste Storage Temperature —65 to 150 °C
Pp ) Power Dissipation L0 w
Tour ) Data Output Current ) o o 50 mA

NOTES :
1. Stresses greater than those listed under ABSOLUTE MAXIMUM RATINGS may cause permanent damage to the device, This is a stress rating only 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 fo absolute maximum rating conditions for extended periods may affect reliability.
2. —3.5V for 20ns pulse,

RECOMMENDED DC OPERATING CONDITIONS
(Ta=0°C to 70°C)  ~ )

SYMBOL PARAMETER MIN. ™e. | MAX TuNIT
Vee Supply Voltage 4.5 50 B 55 “ v
Vin Input High Voltage 22 35 6.0 v
Vi Input Low Voltage » —0.5(0 0 ) 0.8 Y,
NOTES :

1. —3.5V for 20ns pulse.

TRUTH TABLE

MODE CS, CS: WE OF 1/O OPERATION
H X X X High-Z
Standby ERme—— "
X L X X High-Z
Output Disabled L H H H High-Z
Reqd L L H H L DUUT
Write L H L X Din
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HY6264A 8,192X8-Bit CMOS SRAM
——

DC CHARACTERISTICS : S
(Vec=5V+ 10%, Ta=0°C to 70°C) ,

HY6264A
SYMBOL PARAMETER TEST CONDITIONS ] TYP.(‘)V ) " UNIT
I Tex | Input Leakage Current "Vin=GND to Vec - - 1 pA
Mo | Outout Leakage C ‘ CS1=Vm, CS2=Vi or OE=Viy, .
al e Curre - -
Lo uipy & o Vijo=GND to Vce hA
Operating Power Sup ly — .- - E
Icc P PP CS1=Vi, CS2=Vis, Iyo=0mA - 7 15 mA
Current
70 | - 30 50 mA
J— - 85 - 27 50 mA
I A Operating Current | o' v C5=Vire 100 P 50 mA
verage eratin; urren bl
cct ge Operating Min, Duty Cycle=100%,
120 - 21 50 mA
_ 150 — 18 50 mA
Isp (_:-é,=V1H or CS;=Vi, - 04 2 mA
Standby Power Supply —_— . - 20 1000
CSy > Vee—0.2V,
Ism® | Current L - 2 100 pA
CS2 < 0.2V or > Vec—0.2V
- 2 50
TS1 < 0.2V or > Vee— 02V, - 2 1000
1 .2V or cc— 0.2V,
I L - 2 100
S8z CSy < 02V KA
LL — 2 50
VoL Output Low Voltage IoL=2.1mA - - 04 A% B
Vou Output High Voltage Ioy=—1.0mA 24 - - \' !.
NOTES : T T oo o ) ' o

1. Typical values are at Voo=5V, To=25°C and specified loading.
2. ViL min==0.5V !

AC CHARACTERISTICS
(Vee=5V+ 10%, Ta= 0°C to 70°C)

READ CYCLE
‘ HY6264A-70 | HY6264A-85 | HIY6264A-10 | HY6264A-12 | HY6264A-15
SYMBOL! PARAMETER UNIT
MIN. | MAX. | MIN. | MAX. | MIN, | MAX. | MIN. | MAX. | MIN. | MAX.
tre Read Cycle Time 70 - 85 - 100 - 120 - 150 - ns
tAA Address Access Time - 70 - 85 - 100 - 120 - 150 | ns
tacst cS| - | 70| - |8 | - |jwo| - [120] — | 15| ns
Chip Select Access Time
tacs2 CS2 - 70 - 85 -} 100 - 120 - 150 ns
tog Output Enable to Output Valid - 45 - 50 - 55 - 60 - 70 ns
terzi Clw| - |w| -] —-]10}—-]15}| — |mns
Chip Select to Output in Low-Z
tcrze CS;f 10 - 10 - 10 - 10 - 15 - ns
toLz Output Enable to Qutput in Low-Z 5 - 5 - 5 - s - 5 - ns
tcuz CSi| o 30| 0 |3 | 0 |3 | 0 | 4 50 | ns
1 Chip Deselect to Output in High-Z|
tcnze CS;| 0O 30 0 35 0 35 0 40 0 50 ns
tonz Output Disable to Output in High-Z 0 30 0 35 0 35 40 0 50 ns
ton 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 | HY6264A-85 | HY6264A-10 | HY6264A-12 | HY6264A-15 ONIT
twe ~Write Cycle Time ) | 70 - 85 - 100 | — | 120 - 150 - ns
tcw Chip Select to End of Write 55 - 60 - 70 - 85 - 100 - ns
tas Address Setup Time L 0 - 0 . 0 - 0 - 0 - ns
taw | Address Valid to End of Write _ ss | -~ e |~ 70 [-T8 | - [100] - |u
twp Write Pulse Width R - 55 - 60 - 70 - 90 - ns
1 CGWE| 0 | -] ol ~-To|-To] =10 <
WRI Write Recovery Time ! — - =
twro i L CS; ] (4] - (1] - 0 - 0 - 0 - ns
twhz Write to Output in High-Z 0 30 0 35 0 35 0 | 40 0 50 ns
tow Data to Write Time Overlap 35 - 35 - 40 | — | 5 - 60 — | ns
tou Data Hold from Write Time 10 | - 0 - 0 - 0 -~ 0 - ns
touz Output Disable to Q}}tp}l,t,ﬁ!,!_{,‘ghrl B 0 30 0 35 0 35 0 40 0 50 | ms
tow Output Active from End of Write 5 - 5 - 5 - 5 | - 10 - ns
AC TEST CONDITIONS OUTPUT LOAD
(Ta=0°C to 70°C)
L +5v
Input Pulse Level 0.8V to 24V
— ——— 1.8k
Input Rise and Fall Time Sns
Input and Qutput Timing
Reference Level Lsv Pour 0
— ®a CL=100pF
) NOTE :
CAPACITANCE(I) 1. Including scope and the jig.
(Ta=25°C, f=1.0MHz)
SYMBOL ) PARAMETER CONDITIONS MAX. UNIT
Cin Input Capacitance Vin=0v 6 pF
Cro Input/Output Capacitance Vyo=0v 8 pF
NOTE :
1. This parameter is sampled and not 100% tested.
TIMING DIAGRAMS
READ CYCLE [“*
|
Vi ——
AgA2 Vi —
ta |
- _t | -ty
v " “OH
b OH —— =
our VoL —— VALID DATA OUT
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HY6264A 8,192X8-Bit CMOS SRAM

READ CYCLE 20449

=, ViH— \ .
1 Vi —— N .
|
tacs: B e L e

et gy 5]

VoR— S
Pour oy -HIGH-Z - VALID DATA OUT - —

READ CYCLE 347

s Vi — /4
2
Vi /]
A tacsz
——— ozt
touz®

[V p— . PR
Dour OH HIGH-Z VALID DATA OUT

VoL — - . -

READ CYCLE 42

~RC

ViH —

AgAtz
ViL —

1
AA

= o NN

-ty

T

7

- log———»

(5).

— tou’_“" tonz'
s v Tk I

]

s TR AN

¢ ) 5}
touzs a————tcHz2

Von—
Dout Vor— ———————HIGHZ — ( VALID DATA OUT )

NOTES

1. WE is high for read cycle.

2, Device is continuously selected CS1=Vy, and €53=Viy.

3. Addresses are valid prior to or coincident with '65—1' transition low.

4. 6}3’=Vn_. :

5. Transition is measured + 500mV from steady state. This parameter is sampled and not 100% tested.
6. CS; is high.

T.C8y s tow,
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HY6264A  8,192X8-Bit CMOS SRAM

WRITE CYCLE 1

A '1( JL

—— -— twar )

/111§ hANANNANNRNNNN

S Ry S,

~
]

= T ANANNLTARARRRRARNAN

taw — ——twR2 (3)

—] - tas

w T EANNARRRRNASS i

e—lonziy = ety et
Vor— TR TR T e TR RN N S
D, -
o Vm*.[]_/////f/////////ll HiGhz
tow j-— ton
o wz HGHZ VALID DATA IN XXXXX
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HY6264A 8,192X8-Bit CMOS SRAM

WRITE CYCLE 2¢®

AgAs2 M )(

ViL —

towt (11 - twar )

S SR\ AN T,

SN/ /1 T § J ENAVANANRRRARNRRNRNANNY

ViL —
towe ()
taw twhz2 (31
o ViH — h a
w RN 7
to
- tas—e twhz (4.10) towpoy
m (L]

pour VO T NN NN NN NN NNNNANNNNNNANNNANANN HIGHZ

Voo— /77777 /777777777777 LML

tow «——tonm .

Din \\/IIE T — HIGHZ - ——— VALID DATA IN )WXYXX
NOTES S B

1. WE must be high during address transitions. ___
2. A write occurs during the overlap(twp) of low CSy, high CS; and low WE. .
3. twR is measured from the earlier of CS; or WE going high or CS; going low to the end of write cycle,
4. During this period, I/O pins are in output state so that the input signals of opposite phase to the output must not be applied.
5. 1f the €5 low transition or the CS; high transition occurs simultaneously with the WE low transition or after the WE transition, outputs remain in a high impedance
state.
6. OF is continuously low(OE =Vy ). I : T -
7. DoyT is the same phase of write data of this write cycle.
8. Doyt is the read data of next address. . . _ .
9, If TSy is low and CS; is high during this period, 1/O pins are in'the output state. Then the data input signals of opposite phase 10 the output must not be applied
to them, .
10. Transition is measured + 500mV from steady state.
11. tow is measured from the later of TSy going low or CS; going high to the end of write,
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HY6264A 8,192X8-Bit CMOS SRAM

DATA RETENTION CHARACTERISTICS®
(Ta=0°Cto 70°C)

SYMBOL PARAMETER ] . TESTCONDITIONS = | MIN. | TYP. | MAX. | UNIT
Vori Data Retention CS12Vec—0.2V, C8,2Vee—02V or C8;<0.2V 20| = | - |V
Vbrz Supply Voltage _| ©82502V, C§;2Vcc—02V or T§,£0.2V ) 20| - | - | v
Vee=3V, Vin= 0V to Vee L - 1 50
Iccori o pA
. C812Vee—0.2V, CSi2Vee—02V or €$;<0.2V | LL | — 1| 5@
Data Retention Current et ea -
Vee=3V, Vin= 0V to Ve L - 1 50
Iccorz = . pA
- . C8250.2V, T§2Ve—0.2V or TS, 502V LL | - 1 | 5@
Chip Deselect to
teor . 0 - — ns
Data Retention Time 3 . X
= —~——=—4 See Data Retention Timing Diagram
tg | Operation Recovery Time ] . tre® | — — | ns
NOTES :

1. These characteristics are guaranteed for L and LL-version. _
2. 3pA max. at TA=0°C to 40°C
3. tgc=Read Cycle Time

DATA RETENTION TIMING DIAGRAM 1 (CS, Controlled)

DATA RETENTION MODE

T8, 2Vec-0.2v
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HY6264A 8,192X8-Bit CMOS SRAM

ELECTRICAL CHARACTERISTIC CURVES
(Vce=5V, Ta=25°C, unless otherwise noted)
SUPPLY CURRENT vs.

.. SUPPLY CURRENT vs..
, SUPPLY VOLTAGE AMBIENT TEMPERATURE

08

Supply Current Icc (Normalized)
5
Supply Current icc (Nommalized)
°

08
06 o
04 ) oa
45 475 50 525 55 . S oab poy p pos pt
Supply Vollage Vec(V)  Ambient Temperature Ta(°C)
ACCESS TIME vs. T - T .
SUPPLY VOLTAGE : __ _ AGCESS TIME vs.
13 . .2 AMBIENT TEMPERATURE

Access Time Taa, Tacs (Normalized)
5
Access Time Taa,Tacs (Normalized)

* / ,/
0 \ \
0
08 o8
o7 .
425 475 50 525 . .55 L °~7o ps . S ™
Supply Voltage Veo(V) ‘
wely Vellage Voc! o N Ambient Temparature Ta(°C)
INPUT LOW VOLTAGE vs. .. . INPUT HIGH VOLTAGE vs.
SUPPLY VOLTAGE . SUPPLY VOLTAGE
13 T 13
12 12
E 11 E 11
S 10 e 2 1
> I §
§ o g o
i 2
08 08
o7 . C- o7
425 475 50 525 85 C T 4s 475 5 525 55

Supply Voltage V(W) Supply Voltage Vog(V)
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HY6264A 8,192X8-Bit CMOS SRAM

QUTPUT CURRENT vs. OUTPUT CURRENT vs.

OUTPUT VOLTAGE OUTPUT VOLTAGE
16 \ 16 /
14 14 V.

\
12 \

\

o8 \ 08

Output Low Current I {Normalized)
5

Guiput High Current I (Normalized)
5

08 o1} /

04 04 /

1 2 3 4 5 o] 02 04 06 08
Output High Voltage Vor(V) Outpuf Low Voltage Vo (V)
STANDBY CURRENT vs. STANDBY CURRENT vs.
o AMBIENT TEMPERATURE TBy=asv y SUPPLY VOLTAGE T81=Veg—02v

/

08

Standby Current lggq (A)

v J

20 40 60 80 2

/

Standby Cumrent lggy (Normalized)

10-2

3 4 5 6

Ambient Temperature TA(°C) Supply Voltage Vo(V)
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HY6264A 8,192 X8-Bit CMOS SRAM

PACKAGE INFORMATION

* 28 PIN PLASTIC DUAL IN LINE PACKAGE-—600MIL

1

. MAX
UNIT ¢ INCH(mm) N

_>___6:} . . @ I

LH_ILH_H_JL.JL_II!_II_IL.JI_H_H_JL.J

1.467(37.262)
1.447(36.754)
0.600BSC
(15.240)
s —
| i
— i o
| S— )b
53 I |
l gfg? o 3*~11° . “%%ggﬁ’})
&
S R A
0.090(2.286) 0.062(1.575) 0.021(0553) ' 0,100 BSC, 4
0070(1.778} 0.050(1.270) 0.015(0.381) (2540)
* 28 PIN SMALL OUTLINE PACKAGE—330MIL
128800020000RF T -
,\i B UNIT & INCH(mm) 125
v BE T
] H
IEELEELEEL R |
0050 BSC . 0.0200(0.5080) L 25
(1,270) 0.0140(0.3556) N 5 §
—_ ] o 3
~~ §\.¢
ggT THHRRERE - et 4JC 1
07280(184912) g § 0.0500(1.2700)
0.7200(18.2880) 83 0.0300(0.7620)
i
33
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