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Features
* AS7C164 (5V version)
* Commercial temperature

A

AS7C164

5V 8Kx8 CMOS SRAM

* Organization: 8,192 words x 8 bits

* Center power and ground pins
« High speed

- 12/ 15/ 20 ns address access time

- 6/ 7/ 8 ns output enable access time
* Low power consumption: ACTIVE

- 550 mW (AS7C164) / max @ 12 ns

» Low power consumption: STANDBY
- 11 mW (AS7C164) / max CMOSI1/ O
» 2.0V data retention
» Easy memory expansion with CEIE2, OHEnputs
» TTL-compatible, three-state I/ O
» 28-pin JEDEC standard package
- 300 mil SOJ
» ESD protectiore 2000 volts
e Latch-up current 200 mA
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Selection guide
-12 -15 -20 Unit
Maximum address access time 12 15 20 ns
Maximum output enable access time 6 7 8 ns
Maximum operating current 110 100 90 mA
Maximum CMOS standby current 2.0 2.0 2.0 mA
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AS7C164

Functional description

The AS7C164 is a high performance CMOS 65,5364hfic3Random Acaas Memory (SRAM) device orgaed as 8,192 words x 8 bitsis
designed for memory applications where fast detass, low power, and simple interfacing are e@sir

Equal address access and cycle timgg tkg two of 12/ 15/ 20 ns with output enable access timgg (0f 6/ 7/ 8 ns are ideal for high
performance applications. Active high and low chiples (CELCE2) permit easy memory expansion with multigdeomemory systems.

When CElis High or CR2 is Low the device emdestandby mode. The standard AS7Cl64uiaranteed not to exceed 11.0 mW power
consumption in standby mode, and typically requirgg 250 uWit offers 2.0V data retention with maximum powéil@0 puW.

Awrite cycle is accomplished by asserting writelda (WE and both chip enables (GEIE2). Data on the input pins I/ O0-I/ O7 is written
on the rising edge of Wvrite cycle 1) or the aee-to-inactive edge of CEar CE2 (write cycle 2). To avoid bus contentiorteexal devices
should drive I/ O pins only after outputave been disabled with output enable)(@&write enable (WE

Aread cycle is accomplishdyy asserting output enable (JO#hd both chip enables (CEIE2), with write enable (WHigh. The chip drives
I/ O pins with the data word referenced by the inpddress. Whesither chip enable or output enable is inactivewdte endle is active,
output drivers stay in high-impedance mode.

All chip inputs and outputs are TTL-compatible, aperation igrom a single 5V supply. TH&S7C164 is packaged in 300 mil BPackages.

Absolute maximum ratings

Parameter Device Symbo Min Max Unit
\bltage on ¥ relative to GND AS7C164 N —-0.50 +7.0 \Y
\bltage on any pin relative to GND oV —-0.50 \c+ 0.50 \Y
Power dissipation P - 10 w
Storage temperature (plastic) stgl -65 +150 °c
Ambient temperature with¢ applied TBias -55 +125 oC
DC current into outputs (low) otht - 20 mA

NOTE Stresses greater than those listed uAdgueMaimmRtingsmay cause permanent damage to the deviceisTaistress rating only and functional oper-
ation of the device at these or any other conditiontside thse indicated in the operational sections of théificationis not implied. Exposure to absolute
maximum rating conditions for extended periods aftgct reliability.

Truth table
CEL Ce2 ‘WE OE Data Mode
H X X X High Z Sandby (I lsg)
X L X X HighZ Sandby (I lsg)
L H H H High Z Output disable g
L H H L Dout Read (&)
L H L X Dip Write (IcQ

Key: X= Don't Care, L= Low, H = High
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AS7C164

®
Recommended operating conditions
Parameter Device Symbol Min Typical Max Uni
Supply voltage AS7C164 & 45 5.0 5.5 Y
V, 2.2 - +1 Vv
Input voltage AS7C164 H ke
Vi 0.5 - 0.8 v
Ambient operating temperature AS7C164 AT 0 - 70 °C
*V|Lmin = 3.0V for pulse width less thapdt 2.
DC operating characteristics (over the operating range)’
-12 -15 -20
Parameter Symbo| Test Conditions DeviceMin | Max | Min | Max | Min | Max | Unit
VCC: Max,
Input leakage current [l Vi = GND t0 \e - 1 - 1 1 A
VCC: Max,
Output leakage current  |lg| |CEL= Vya CE2 = \{, - 1| -]1 1| A
VOUT: GND to \éc
Operating power suppl Ve = Max,
perating p PPY 1o [THEL= Vi, CE2 =\, AS7C164 - 110 - 100 - 90 mA
current
f= fMax, IOUT: 0 mA
VCC= Max,
lg |CEL=VjyaCR2 =\, AS7Cl64| - | 30, —| 25 - 25 mA
f= fMax
Sandby power supply Ve = Max,
current CEl=V0.2Va
lgg |CE2<0.2V AS/Cl64| - | 20 —-| 20 - 20 mA
Viy £0.2Va
V|N = VCC_OZVf =0
VoL |loL= 8 mA \c= Min - |04 — 04 - 04 V
Output voltage .
Vou |lon= —4 mA \&c= Min 24| - | 24 - 24 - V
Capacitance (f=1MHz, T,=25° C, Voc = NOMINAL)?
Parameter Symbol Sgnals Test conditions Max Unit
Input capacitance o A CEL CR2, WEOE Vijp = 0V pF
I/ O capacitance o I/ O Vin = Vout= OV pF
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AS7C164

®
Read cycle (over the operating range)>’
-12 -15 -20
Parameter Symbol| Min | Max | Min | Max | Min | Max Unit [Notes
Read cycle time e 12 - 15 - 20 - ns
Address access time aal - 12 - 15 - 20 ns |3
Chip enable (CElaccess time P - 12 - 15 - 20 ns |3 12
Chip enable (CE2) access time b - 12 - 15 - 2 ns |312
Output enable (QEaccess time de - 6 - 7 - 8 1%
Output hold from address change ont 3 - 3 - 3 - s |5
CE1 Low to output in low Z & 3 - 3 - 3 - ns | 4,5,12
CE2 High to output in low Z dz 3 - 3 - 3 - ns | 4,5,12
CE1 High to output in high Z dhz1 - 3 - 4 - 5 ns | 4,5,12
CE2 Low to output in high Z diz - 3 - 4 - 5 ns | 4,512
OELow to output in low Z b1z 0 - 0 - 0 - s |45
OEHigh to output in high Z SHz - 3 - 4 - 5 ns | 4,5
Power up time du 0 - 0 - 0 - ns | 4,512
Power down time =) - 12 - 15 - 20 ns |45 12
Key to switching waveforms
— " Rising input ~ —_ Falling input I Undefined/ don't care
Read waveform 1 (address controlled)® ¢ 7% 12
tre
Address
tn —ton ]
Dout ‘ Data valid >‘

Read waveform 2 (CE1 and CE2 controlled)® % & % 12

t 1

o RC
CEL AR i
CE2 7 N
toe
OE
oz ,
— teceL tice

toHz

toHz, toHz

Data valid

L—IPD

Dout
le—— tCLZI., tanp——
Supply tpy '
current

] 50%
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AS7C164

®
Write cycle (over the operating range)!’
-12 -15 -20
Parameter Symbol| Min | Max | Min | Max | Min | Max Unit |[Notes
Write cycle time e 12 - 15 - 20 - ns
Chip enable (CBLto write end Ew 9 - 10 - 12 - ns 12
Chip enable (CE2) to write end o7 9 - 10 - 12 - ns 12
Address setup to write end anl 9 - 10 - 12 - ns
Address setup time ad 0 - 0 - 0 - 13 12
Write pulse width Wp 8 - 9 - r - ns
Write recovery time wr 0 - 0 - 0 - 1$
Address hold from write end A 0 - 0 - 0 - 1$
Data valid to write end ov 6 - 7 - 8 - 13
Data hold time tbH 0 - 0 - 0 - 1$ 4,5
Write enable to output in high Z whk - 5 - 5 - 5 1$ 4,5
Output active from write end olv 3 - 3 - 3 - 1$ 4,5
Write waveform 1 (WE controlled)?® 1, 12
twe .
tanv taq
Address
twp
WE F*
| tas f— | tow o
DiN >‘ Data valid
L— twz —»‘ —" tovv’-—
Dour | |
Write waveform 2 (CE1 and CE2 controlled)’® /1 12
twe p— —
tay taq —
Address
l—tas tow, tong ————
CEL _
CE2 5‘
WE _t £
twz—]|  |—tow—sp——| 1
DiNn Data vallld >‘<
Dout
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®

Data retention characteristics (over the operating range)’3

AS7C164

Parameter Symbol Test conditions Min Max Unit
V¢ for data retention DR 2.0 - \
Data retention current ctpr - 60 A
. ; : CEl> V- 0.2Va
Chip enable to data retention time cc 0 - s
P CoR CE2<0.2V
Operation recovery time rt tre - ns
Data retention waveform
Data retention mode________,
Ve Voo R Vpr= 2.0V Voo
toor R
VIR
CH ViH ViH
o= v
VbR
—f toor R
AC test conditions
- Output load: see Figa B or Fgure C. Thevenin Equivalent
evenin Equivalent:
- Input pulse level: GND to 3.0V. See Figure A l68§2q
- Input rise and fall tlmaa 2 ns. See FHgure A Dyy—yAA— +1.728V (5V)
- Input and output timing reference levels: 1.5V. +5V 5V
D
+3.0V ——— out Dout
0% 0% 255Q Cas) 255Q Caa
10% 10%
GND —7}| 208 [ 2 GND GND
Figure A: Input pulse Figure B: 5V Output load Figure C: 3.3V Output load
Notes
1 During \bcpower-up, a pull-up resistor tgy¥on CELis required to meetgspecification.
2 This parameter is sampled, but not 100% tested.
3 For test conditions, s Tet Cadtias Figures A B, and C.
4 tgzand gyzare specified with CL= 5pF as in Figures B ofif@nsition is measuretb00mV from steady-state voltage.
5 This parameter is guaranteed, but not 100% tested.
6  WEis High for read cycle.
7 CEland ORare Low and CE2 is High for read cycle.
8  Address valid prior to or coincident with CEansition Low and CE2 transition High.
9 Allread cycle timings are referenced from théVatid address to the first transitioning address.
10 CElor WEmust be High or CE2 Low duriregldress transitions. Bther GEWEasserting high terminates a write cycle.
11 Al write cycle timings are referenced from thst lvalid address to the first transitioning address
12 CEland CE2 have identical timing.
13 2Vdata retention applies toetkommercial operating range only.
14 C= 30pF, except on High Zand Low Z parametehgre C = 5pF
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Typical DC and AC characteristics
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Package dimensions

Pin 1

Ordering codes

300 mil 28-pin O]

— |+—B

=i

AS7C164

A

Plane

+
Seating _T

28-pin 30] in mil
Min Maz
A - 0.140
A1 0.025 -
A2 0.095 0.105
B 0.028 TYP
b 0,018 TYP
& 0.010 TYP
D G 0,730
B 0.245 0.285
El B28h 0,305
B2 Qe 0.347
e 0.050 BSC

Package\
Access time

Volt/Temp

12 ns

15 ns

20 ns

Plastic SOJAN300 mL

5V commercial

AS7C164-1Z]C

AS7C164-15]C

AS7C164-20]C

Part numbering system

ASTC

164

X

-XX

X

¢

X

SRAM prefix

Device number

Blank = Standard power

Access time

Package code:

J=30] 300 mil

Commercial

temperature range,

0°C to 70°C

N = Lead Free Part
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