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"HY6264A

8KX 8-Bit CMOS SRAM

M261201 B-MAY92

DESCRIPTION a FEATURES

The HY6264A is a high speed, low power * High speed— 70/85/100/120/150ns (max.)
8,192 words by 8-bit CMOS static RAM fabrica- * Low power consumption
ted using a twin tub CMOS process technolo- —200 mW typical operating
gy. This high reliability process coupled with —10 uW typical standby (L/LI-version)
innovative circuit design techniques, yields + Battery back up (/L1 ~version) ‘
maximum access time of 70ns. —2 volt data retention

The HY6264A has a data retention mode that * Fully static operation
guarantees data to remain valid at a mini- —No clock or refresh required
mum power supply voltage of 2.0 volt. * All inputs and outputs directly TTL compatible

Using CMOS technology, supply voltage * Tri-state output
from 2.0 to 5.5 volt have little effect on supply * High reliability 28 pin 600 mil P-DIP and 330 mil
current in data retention mode. Reducing the SopP

supply voltage to minimize current drain is
unnecessary with the HY6264A family.

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
BLOCK DIAGRAM PIN CONNECTIONS
negdt N~ 2 [ Vee
Az 2 27T [ WE
A5 D ] - B «——0 Voo A (3 26 [1CS,
o +—O0GND A Qs B0 A
H Soun IO N N T R =T
fo ROW e 128 x 512 Al]s 2aAn A s 26 = s,
DECODER MEMORY ARRAY a7 206E R4 25 = Ag
L] As c—5 £ Ay
Aﬂo—ﬁ Qs 21040 A g 23 F= Ay
. AMfe 20 (] T, :\3:7 Fr=Y%
oo H oo wpo Xl HED
YO0 11 18 Q10s Age=d10 19 =07
— 1 I e o o o Vo, 12 17 Jvog !/gm:u 18 £ /0g
: ek DA = L SR =
o ﬁﬁ—t : COLUMN /O 157 V0s GND=]14 18 = 0g
. INPUT [ ER— DIP SOopP
. DATA GOLUMN DECODER
. CIRCUT
: PIN NAMES
f{e 3 N o
j AgA12 | ADDRESS INPUT
2C ¢ %%, %ap 1fOg1/O7 | DATA INPUT/OUTPUT
_ (o] CHIP SELECT ONE
2381 cs; |cHIP SELECT TWO
C520 1 contRoL
WEO——] cmeur |° — WE | WAITE ENABLE
OE (3 OUTPUT ENABLE
Ve |POWER
GND GROUND
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HY6264A 8,192X8-Bit CMOS SRAM

R -

ABSOLUTE MAXIMUM RATINGS®”

o

SYMBOL . PARAMETER RATING
Vbp, Vine Vio Power Supply, Input, Input/Output Voltage —0.52 t0 7.0 v
Thias Temperature Under Bias =10 to 125 °C
Tste Storage Temperature —65 to 150 °C
Pp Power Dissipation o L0 w
Tout Data Output Current L 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 to absolute maximum rating conditions for extended periods may affect reliability.

2, —3.5V for 20ns pulse,

RECOMMENDED DC O

(Ta=0°C to 70°C)

PERATING CONDITIONS

SYMBOL' PARAMETER MIN. we. | wmax. | owr
Vee Supply Voltage 45 50 55 v
Vin Input—ﬁ;gh Voltage 2.2 3.5 6.0 \"%
Vi Input Low Voltage —0.50 0 08 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 = -
) X L X X High-Z
Output Disabled L H H H High-Z
Readr - L H H L Dour
Write L H L X Din
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HY6264A 8,192X8-Bit CMOS SRAM
e— - —
DC CHARACTERISTICS -
(Vee=5V+ 10%, Ta=0°C to 70°C)
HY6264A
SYMBOL PARAMETER TEST CONDITIONS ] TYP.(‘)r ) '. UNIT
[ | Input Leakage Current Vin=GND to Vcc - - 1 A
o | Output Leakage O ‘ CS1=Vin, CS2=Vir or OE=Viy, .
u akage Curre - -
Lo P & " Vio=GND to Vcc hA
Operati Power Sup ly — o
Icc P ne PP CS1=Vi1, CS2=Vm, [yo=0mA - 7 15 mA
Current
70 | - 30 50 mA
— _ 85 - 27 50 mA
I A o c C81= Vi, C82=Viro 100 2 50 mA
ti t -
ca verage Operating Lurren Min, Duty Cycle=100%.
120 - 21 50 mA
_ 150 = 18 50 mA
Iss CSy=Vm or CS=Vu - 04 2 mA
Standby Power Supply —_ . - 20 1000
CS; > Vee—0.2V,
Isi? Current L - 100 pA
CS2 < 0.2V or > Vec—0.2V
LL - 50
TS1 < 0.2V or > Vee— 02V, - 2 1000
.2V or > Vee— 0.
Issz ! ce o - 2 100 pA
CS; < 0.2V
] LL - 50
VoL Output Low Voltage IoL=2.1mA - - 04 v
Vou Output High Voltage Iou=—1.0mA 24 - - \'
NOTES : S S T T - o
1. Typical values are at Vco=5V, TAo=25°C and specified loading.
2, Vi min=-0.5V !
AC CHARACTERISTICS 7
(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 S| - | 70| - |8 | —|w| - |120f — |15 ns
Chip Select Access Time
tacs2 CS2 - 70 - 85 — -1 100 - 120 - 150 ns
tog Output Enable to Output Valid - 45 = 50 - 55 et 60 - 70 ns
terz) |10 -~ lw] - 10| —-|10} - |15} - |mns
Chip Select to Output in Low-Z
teLzz CS;| 10 - 10 - 10 - 10 - 15 - ns
toLz Output Enable to Output in Low-Z s - 5 - 5 - 5 - - ns
tcnzs TS| o | 30| 0 | 35 35 40 50 | ns
[———— Chip Deselect to Output in High-Z
tcnze CS;; 0 30 0 35 35 40 0 50 | ns
toHz Output Disable to Output in High-Z 0 30 0 35 35 40 0 50 ns
tou 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
twe ~Write Cycle Time ) | 70 - 8s - 100 | — 120 - 150 - ns
tcw Chip Select to End of Write ] 55 - 60 - 70 - 85 = 100 - ns
tas Address Setup Time e ... 10 - 0 - 0 - 0 - 0 - ns
taw | Address Validto Endof Weite. | 55 | — | 60 | — | 70 | — | 85 | — | 10| = | ms
twp Write Pulse Width 50 - 55 - 60 - 70 - %0 - ns
t CSWE| 0 | — o | ~]ol-To ] =T1T0o]-
WRI Write Recovery Time ! - — - =
twro L "CSZV ] 0 et 0 - 0 - 0 - 0 d ns
twhHz Write to Outputin High-Z | 0 30 0 35 0 35 0 | 40 0 50 ns
tow Data to Write Time Overlap | 35 - 35 - 0 | — | 50 —- 60 = | ms
tou Data Hold from Write Time | 0 | ~ 0 - 0 - 0 - 0 - ns
tonz Output Disable to Qgtpp;ﬁiqﬂlj@»-l - 0 30 0 35 0 35 0 40 0 50 .| ns
tow | Output Active from End of Write S - S - 5 - - 10 - ns
AC TEST CONDITIONS OUTPUT LOAD
(Ts=0°C to 70°C)
L L +5V
Input Pulse Level 0.8V to 24V 18K
Input Rise and Fall Time Sns
Input and Output Timing
Reference Level Lsv Pour I
Mt 1xa CL=100pF.
' NOTE : ]
CAPACITANCE“) 1. Including scope and the jig.
(Ta=25°C, f= 1.0MHz)
SYMBOL PARAMETER CONDITIONS - _ MAX. ) UNIT
Civ Input Capacitance - ViN=0v 6 B pF
Cyvo | Input/Output Capacitance Vo=v 8 . pF
NOTE :
1. This parameter is sampled and not 100% tested.
TIMING DIAGRAMS
READ CYCLE 1%
l - — 'nu
Vi ——
AorAr2 V— *
R th N
— | e
v ton
OH — - -
Dour VoL —— ) R ) VALID DATA OUT
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READ CYCLE 2049

HY6264A 8,192X8-Bit CMOS SRAM

w

T ety 0 —

VALID DATA OUT )——

a7y 150

= Vi— =\
1 Vi —— K
tws1 |
tCLZ|“
VoH— S
Dour v HIGH-Z
oL— -
(14,7}
READ CYCLE 3
Vi — /
Ce2 VlL—__j'""”
- tacs2
torz®
Vo —— .
Dour vgt - HIGHZ VALID DATA QUT

READ CYCLE 4%?

—RC

Vi —

AgAi2
Vi, —

1

AA

= o AN

7t

o >

71‘//////////

I

5 Vi —— (SSFSSE%
Vo —

Vi — r
Co2 ViL— ./M

—ty ‘<—lonz'5'
. A
AN

VoH—

Dour VoL—

NOTES :
1. WE is high for read cycle.

=HIGH-Z

2, Device is continuously selected CS1=Vjy, and C$3=Viq.
3. Addresses are valid prior to or coincident with CS; transition low.

4. OE=Vyi.

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

6. CS; is high.
T.C8y is low,

VALID DATA OUT 4)@——

5-25



HY6264A 8,192X8-Bit CMOS SRAM
L -

WRITE CYCLE 1

S . |

ohe X v &

i //////// I MURAAMMANANNAY
AR L VA LTI
SIS ///// /1) SN IIARAARRANRARRANNN
" ow= AN 7
:M"

L ,l
tow ja——ton
Vi —
o Vi— HiGHZ VALID DATA IN >O<><><><
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HY6264A 8,192X8-Bit CMOS SRAM

WRITE CYCLE 2%

SR \ AN .Y
S/ I AR

1
we )

P
L
™

LN - AN

| —————— toH————|

-—tas ] | a————twhiZ (4,10} tow oy
m (8)
bo Vor— SETTTTTUCTTTTTTIRTTOTTTTY oz
Voo— [/ /7L /7777l A7l
tow ——ton 5 —-| )
Dy \\/l:’: T — — HIGH-2 - — VALID DATA IN )WXYXX
NOTES © -

1. WE must be high during address transitions.

2. A write oceurs during the overlap(twp) of low TSy, 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, 1/O pins are in output state so that the input signals of opposite phase to the output must not be applied.

5. 1f the €Sy 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=V|). T : o
7. DOyT is the same phase of write data of this write cycle.
8. DQuT is the read data of next address. B
9. If C§ is low and CS; is high during this period, 1/O pins are in the outpu
to them,
10. Transition is measured + 500mV from steady state. .
11. tow is measured from the later of CSy going low or CS; going high to the end of wrife,

t s(a(é. Then the data iniaul signals of oppf;SAi(\‘ phase 1o the output must not be applied
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HY6264A 8,192X8-Bit CMOS SRAM

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

SYMBOL PARAMETER | _ TESTCONDITIONS [MN.|TYP. [MAX.| UNIT
"1 Vpri Data Reteption @1ZVCc"O.2V, CSZ;\{CC—O,'Z.Y or _(;_s;sp.zv 20 — - \'4
Vors | Supply Voltage | CSi02V,CSpVec—0VorTH<o2v a0 | = | = | v
Vee=3V, Vin= 0V to Ve L - 1 50
Iccori — @] HA
. CSi2Vee—0.2V, CS22Vee—0.2V or CS,502V LL — 1 5
=1 Data Retention Current A - -
Vee=3V, Vin= 0V to Vo L - 1 50
Iccpr2 =& =< B | A
| ©5:g02V, TEi2Vec—02V or TS <02V IL| - | 1 |5
Chip Deselect to
tcor . 0 - - ns
Data Retention Time ) . i
— - —=——=—4 -See Data Retention Timing Diagram
tg | Operation Recovery Time o N B tre®@| ~ - ns
NOTES :

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

DATA RETENTION TIMING DIAGRAM 1 (CS, Controlled)

DATA RETENTION MODE

T8, 2Vec-02v

A e e e N

t
Ccs; COR

R N

CS;<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
) 16
14 14
)
—g b / :g 10 \
3 3
-§ 08
08
5 3
08 a6
0.4 .
45 475 50 525 5 . . ... %3 % p po 20
Supply Voliage Vec(V) - Amblent Temperature Ta(°C)
ACCESS TIME vs. o ) a T -
SUPPLY VOLTAGE : . _.  ACCESS TIME vs.
13 : AMBIENT TEMPERATURE
1.3
1.2

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

10 ]
\. / —
09 09
08 o8
o7 -
425 475 50 525 . .55 - 0‘70 20 ) T80 80
Supply Voltage Veo(V) -
upply Voltage V! N ‘ Ambient Temperature Ta(°C)
INPUT LOW VOLTAGE vs. ol INPUT HIGH VOLTAGE vs.
SUPPLY VOLTAGE - SUPPLY VOLTAGE
1.3 T 13
12 1.2
g
11 g 14
%, 10 e % 1
S ——— g
§ 08 % 08
g 3
08 08
o7 A 0¥
425 475 50 525 55 45 475 5 525 55

Supply Voltage VoV Supply Voltage Vgg(V)
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HY6264A 8,192X8-Bit CMOS SRAM

= 14
§i 12
§ 10
g o
08
o4
101
=
B
101
102
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QUTPUT CURRENT vs.
OUTPUT VOLTAGE

\

\

\

\

1 2 3 4 5

Outlput High Voltage Vo (V)

STANDBY CURRENT vs.
AMBIENT TEMPERATURE

g
1l
i
5

v

e

v

20 a0 60 80

Ambient Temperature To(°C)

Output Low Cument ks (Normalized)

Standby Cument igg (Normalized)

OUTPUT CURRENT vs.
OUTPUT VOLTAGE

08

I/

L/

o} 02 04

06 08

Outpuf Low Voltage Vo (V)

STANDBY CURRENT vs.

SUPPLY VOLTAGE
14

CSy=Vcg—02V

/

08

/

06 4

b

2 3 4

Supply Voltage Vo (V)



HY6264A 8,192X8-Bit CMOS SRAM

PACKAGE INFORMATION

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

LA LM rrr

. MAX
| UNIT @ INCH{mm) N

oo

LH_ILH_H_IL.JL_II!_II_IL_JI_H_H_JL.J

1467(a7262)
1.447(36.754) 50085
(15.240)
0.550(13.970) ____|
0530(13.462)
%
| i
on
T i -+
Be b
33 I ‘ I
356)
Afg? e 3°~11° 0%2;(%200)
g & -
— L §8 )
E
0.090(2.286) 0.062(1.575) 0021(0553) " 0,100 BSC,
0070(1.778) 0050(1.270) 0015(0.381) (2.540) -

* 28 PIN SMALL OUTLINE PACKAGE—330MIL

HABHAHAHAAARAR

l

UNIT : INCH(mm) MAX

,\l ,\’,.\ MIN
i
i L
|

®)
HHHHHHHHHHHHHi____

0050 BSG o 0.0200(0.5080) . B8
(1.270) 0.0140(0.3556) 3 §
— ] 3
~ e~ S5
sel ig
[=]
Sg °°
g g 1N BASE PLANE A J_
z = SEATING PLANE T
So . 08 _.l L_
0.7280(18.4912) 00500(1.2700)
0.7200(18.2880) 0.0300(0.7620)

0.0140(0.3556)
0.0020(0.0508)
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