Features

* Organization: 8,192 words x 8 bits * 2.0V data retention
* High speed  Fqual access and cycle times
- 8/ 10/ 12/ 15/ 20 ns address access time * Very fast 3 ns output enable access time
- 3/3/3/4/5 ns output enable access time * Fasy memory expansion with CEI, CE2, OEinputs
* [ow power consumption * TTL-compatible, three-state I/ O
- Active: 633 mW max (10 ns cycle) * 28-pin JEDRC standard packages
- Sandby: 11 mW max, CMOS T/ O * 300 mil PDIP and SOJ
* Very low DC component in active power » BESD protection = 2000 volts

« Latch-up current = 200 mA
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Selection guide
TCL64-8  TCI64-10  TCI64-12 TC164-15  7C164-20  Unit

Maximum address access time 8 10 12 15 20 ns
Maximum output enable access time 3 3 3 4 5 ns
Maximum operating current 120 115 110 100 90 mA
Maximum CMOS standby current 2.0 2.0 2.0 2.0 2.0 mA

Copyright ©1998 Alliance Semiconductor. All rights reserved.
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AS7C164

Functional description

The AS7C164 is a high performance CMOS 65,536-bit Static Random Access Memory (SRAM) organized as 8,192 words x 8 bits. It is
designed for memory applications where fast data access, low power, and simple interfacing are desired.

Equal address access and cycle times (tan, tre two) of 8/ 10712/ 15/ 20 ns with output enable access times (top) of 3/3/3/4/ 5 ns are ideal
for high performance applications. Active high and low chip enables (CEI, CE2) permit easy memory expansion with multiple-bank
memory systems.

When CEI is High or CE2 is Low the device enters standby mode. The standard AS7C164 is guaranteed not to exceed 11.0 mW power
consumption in standby mode, and typically requires only 250 uW; it offers 2.0V data retention with maximum power of 120 pW.

Awrite cycle is accomplished by asserting write enable (WE) and both chip enables (CEI, CE2). Data on the input pins I/ O0-I/ O7 is written
on the rising edge of WE (write cycle 1) or the active-to-inactive edge of CEL or CE2 (write cycle 2). B avoid bus contention, external
devices should drive I/ O pins only after outputs have been disabled with output enable (OB or write enable (WE).

Aread cycle is accomplished by asserting output enable (OB and both chip enables (CEL, CE2), with write enable (WE) High. The chip
drives I/ O pins with the data word referenced by the input address. When either chip enable or output enable is inactive, or write enable is
active, output drivers stay in high-impedance mode.

All chip inputs and outputs are TTL-compatible, and operation is from a single 5V supply. The AS7C164 is packaged in all high volume
industry standard packages.

Absolute meaximum ratings

Parameter Symbel  Min Max. Unit
Voltage on any pin relative to GND Vi -0.5 +7.0 v
Power dissipation Py - 1.0 W
Storage temperature (plastic) Tyg -55 +150 °C
Temperature under bias Thias -10 +85 °C
DC output current Tout - 20 mA

NOTE Stresses greater than those listed under Absolute Maxinuwen 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 conditions outside those indicated in the operational sections of this specification is not implied. Exposure to
absolute maximum rating conditions for extended periods may affect reliability.

Truth table

CEl R WE GE Data Mode

H X X X High Z Standby (Igp, Igg;)
X L X X High Z Standby (Igg, Igz;)
L H H H High Z Output disable

L H H L Dyt Read

L H L X Dy, Write

Key: X= Don’t Care, L= Low, H = High
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Recommended operating conditions Applicable to all portions of this specification unless otherwise noted.
Parameter Symbol Min Tp Max Unit
Vee 4.5 5.0 55 v
Supply voltage
GND 0.0 0.0 0.0 \%
Vi 2.2 - Vectl \%
Input voltage H = ot
Vi 0.5 - 0.8 \Y
Ambient operating temperature T, 0 - 70

* V. min = —3.0V for pulse width less than tgd/ 2.

DC operating characteristics

-8 -10 -12 -15 -20
Parameter Symabol  Test Conditions Min Max | Min Max | Min Max | Min Max | Min Max | Unit
Input leakage Vo= Max,
current I V.. = GND to Ve mEE N B e A A
Output CH = Vi or CR2 = Vg,
leakage Lol Vo= Max, - 1 - 1 - 1 - 1 - 1 | vA
current V,ut = GND to Vo
Operating

power supply Ioc ;31_31f=V11L,0?1:320=I;’E, ~ 120| - 115| — 110| - 100| — 90 | mA
- Jmax, ut —

current

Iss ﬁﬂ f= Vi or CE2 = Vi, ~ 40| - 35| - 30| - 25| - 25|mA
Standby - O%
power supply % i(\)/% 02Va
current it PN - 20| - 20| - 20| - 20| - 20| mA

SBl Vi, <02Vor

Vi, 2 Ve 0.2V f= 0

Output Vo Io.=8 mA Voo = Min ~ 04| - 04| - 04| - 04| - 04| V
voltage Vog  log= -4 mA Vaoo= Min 24 - |24 - |24 - |24 - |24 - |V
Capacitance f = 1 MHz, T, = room temperature
Parameter Symbol Sgnals Test conditions Max Unit
Input capacitance O A CEL, CB2, WE, OF Vi, = 0V 5 pF
I/ O capacitance Go Vo Vip = Voue = 0V 7 pF

Key to switching waveforms
V777 Rising input y Falling input

Undefined output/ don’t care
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L
Read cycle
-8 -10 -12 -15 -20
Parameter Symbol | Min  Max | Min Max | Min Max | Min Max | Min Max | Unit Notes
Read cycle time tre 8 - |10 -|112 - (15 - ]20 - ns
Address access time taA - 8 - 10| - 12| - 51 - 20 ns 3
Chip enable (CEI) access time tacm - 8 - |- 12| - 15| - 20| ns 3,12
Chip enable (CE2) access time tame - 8 - 10| - 121 - 15 - 20 ns 3,12
Output enable (OF) access time  top - 3/ - 3/- 3| - 4|~ 5 ns
Output hold from address change tog 3 - 3 - 3 - 3 - 3 - ns 5
CEI Low to output in low Z terz1 3 -1 3 -1 3 -1 3 -1 3 - ns 4,5,12
CE2 High to output in low Z taz 3 - 3 - 3 - 3 - 3 - ns 4,5,12
CHI High to output in high Z tepz - 3/ - 3/- 3| - 4|~ 5 ns 4,5,12
CE2 Low to output in high Z touz2 - 3 - 3 - 3 - 4 - 5 ns 4,5,12
OELow to output in low Z torz o -0 -]0 —-—]0 -—-]0 - ns 4,5
OEHigh to output in high Z tonz - 3/ - 3/- 3| - 4|~ 5 ns 4,5
Power up time tpy 0 - 0 - 0 - 0 - 0 - ns 4,5,12
Power down time tpp - 8 - 10 - 12 - 15 - 20 ns 4,5,12
Read waveform 1567912 Address controlled
re
Address
“— foH
D,y Data valid
Read waveform 2368912 CE1 and CE2 controlled
o tRe'
(e31] S( 7(
®e _ F S‘
40000 0
t
I OHZ
tcnzl, tenzn
Data valid
, L w
Ic
Suppk t '
current v A 50% 50% % Iy
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A.

Write cycle
-8 -10 -12 -15 -20
Parameter Symmbol | Min Max [ Min Max | Min Max | Min Max | Min Max| Unit DNotes
Write cycle time twe 8 - (10 -]112 - (15 - [20 - ns
Chip enable (CED) to write end towt 7 -8 -9 —-—jJ10 - |12 - ns 12
Chip enable (CE2) to write end tewn 7 - 8 - 9 - |10 - |12 - ns 12
Address setup to write end taw 7 - 8 - 9 - |10 - |12 - ns
Address setup time tas 0 - 0 - 0 - 0 - 0 - ns 12
Write pulse width tywp 7 - 7 - 8 - 9 - |12 - ns
Address hold from write end tag 0 - 10 - 0 - 10 - 0 - ns
Data valid to write end tow 5 - 6 - 6 -1 7 - 8 - ns
Data hold time toy 0 - 0 - 0 - 0 - 0 - ns 4,5
Write enable to output in high Z  ty, - 5 - 5 - 5 - 5 - 5 ns 4,5
Output active from write end tow 2 -1 2 - 3 - 13 - 3 - ns 4,5
Write waveform 161512 WE controlled
twe
Law tAH
Address
| twp
WE .
—1 s S ' pw Dy
D, >‘< Data valid
|<— twz —j ——| tow |~/—
Do /| N
Write waveform 2101512 CET and CE2 controlled
twe '
Caw TAH —
Address >‘<
— tas tew, tew2 ————
CEL +
aw X
I
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A

Deta retention characteristics

Parameter Symbol Test conditions Min Max Unit
V- for data retention Vpr 2.0 - v

- Vo= 2.0V
Data retention current Iopr - 60 A
Chip enable to data retention time tpr (I <02V 0 - ns
Operation recovery time tg tre - ns

Data retention waveform

Data retention mode

Vee 45VIR Vg = 2.0V A a5V
lepr
777 o
AC test conditions
- Output load: see Figure B, ‘Thevenin equivalent:
except for ty7 and teyy see Figure C. 1680
- Input pulse level: GND to 3.0V. See Figure A Doyre—\A—s +1.728V
- Input rise and fall times: 5 ns. See Figure A.
- Input and output timing reference levels: 1.5V. 5V +5V
480Q 480Q
+3.0V———— Do Dout
90% 90% 255Q 30 pp* 255Q 5pF*  *including scope
and jig capacitance
GND 10% 10% GND GND
Figure A: Input waveform Figure B: Output load Figure C: Output load for tryz, teyy
Notes
1 During V¢ power-up, a pull-up resistor to Ve on CEI is required to meet Igg specification.
2 This parameter is sampled and not 100% tested.
3 For test conditions, see AC Test Condlitions, Figures A, B, C
4 tezand toyy are specified with CL= 5pF as in Figure C. Transition is measured £500mV from steady-state voltage.
5  This parameter is guaranteed but not tested.
6 WEis High for read cycle.
7  CEI and OEare Low and CE2 is High for read cycle.
8  Address valid prior to or coincident with CEI transition Low and CE2 transition High.
9  All read cycle timings are referenced from the last valid address to the first transitioning address.
10 TEI or WEmust be High or CE2 Low during address transitions.

11  All write cycle timings are referenced from the last valid address to the first transitioning address.
12 CEI and CE2 have identical timing.
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Typical DC and AC characteristics

Normalized squply current I, Igg

vs. supply voltage V-
1.2
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AS7C164 ordering codes

Package \ Access time 8 ns 10 ns 12 ns 15 ns 20 ns
Plastic DIE 300 mil - ASTC164-10PC ASTC164-12PC ASIC164-15PC ASTC164-20PC
Plastic SOJ, 300 mil ASTC164-8]C ASTC164-101C ASIC164-12]C ASTC164-15]C ASTC164-20]C

AS7C164 part numbering system

ASIC 164 X ~XX X C
Package code: Commercial
SRAM prefix ~ Device number Blank = Standard power Access time P = PDIP 300 mil temperature range, 0°C

J = S0J300 mil to 70 °C
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l Package diagrams
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Package diagrams

Plastic dual in-line package (PDIP)

20-pin 28-pin 32-pin 32-pin N D \
300 mil 300 mil 300 mil 400 mil —

Min Max Min Max Min Max Min Max E1 E
A - 0.175 - 0.175 - 0.180 - 0.200
Al 0.010 - 0.010 - 0.015 - 0.015 - \ Wi
B 0.046 | 0.054 | 0.058 | 0.064 | 0.045 | 0.055 | 0.045 | 0.065 Pin 1
b 0.018 | 0.024 | 0.016 | 0.022 | 0.015 | 0.021 0.014 | 0.022 A
C 0.008 | 0.014 | 0.008 | 0.014 | 0.008 | 0.012 | 0.009 | 0.015 —se— = le—B l
D - 0.980 - 1.400 - 1.571 - 1.620 . ) % l
E 0.290 | 0.310 | 0.295 | 0.320 | 0.300 | 0.325 | 0.390 | 0.425 @ n n ﬂ
E1 0.263 | 0.293 | 0.278 | 0.298 | 0.280 | 0.295 | 0.340 | 0.390 L ]I
€ 0.100 BSC 0.100 BSC 0.100 BSC 0.100 BSC —>I e L— —->"1-—b Al
eA 0.310 | 0.350 | 0.330 | 0.370 j 0.330 | 0.370 | 0.430 | 0.470 Seating
L {0110 ] 0130 | 0120 ] 0140 0110 | 0.142 | 0.118 | 0.162 Plane
o 0° 15° 0° 15° 0° 15° 0° i5°
s - 0.040 - 0.055 - 0.043 - 0.065 [«—C

Dimensions in inches eA—H
Plastic small outline J-bend (SOJ)
20/26-pin 28-pin 32-pin 28-pin 32-pin 36-pin 40-pin 42-pin 44-pin
300 mil 300 mil 300 mil 400 mil 400 mil 400 mil 400 mil 400 mil 400 mil

Min _ Max | Min Max | Min Max | Min Mox | Min Max | Min  Max | Min  Max | Min Max | Min Max
A - 0.140 - 0.140 - 0.145]0.13210.146 - 0.145 - - - 0.145[10.1280.1480.12810.148
Al 0.020 - 0.025 - 0.025 - 0.062 - 0.025 - - - 0.025 - 0.025 - 0.025 -
Al 10.095[0.105{0.095]0.105]0.086|0.105]|0.105| 115 |0.086|0.115]| 0.102 NOM |0.086|0.115|1.105|1.115]1.105]1.115

0.025]0.032} 0.028 TYP |0.026|0.032(0.024]0.032]0.026|0.032 - 0.032]0.026]0.032(0.026(0.03210.026{0.032
b 0.016(0.022) 0.018 TYP ]0.014]0.020]0.013[0.021]0.015{0.020(0.013|0.021]0.015]0.022{0.015!0.020]0.015 0.020
c 0.008{0.014| 0.010 TYP |0.006]0.013{0.005]|0.012]0.007|0.013 - - 0.00710.014{0.007]0.013{0.007| 0.013
D - 0.686 - 0.73010.820]0.830{0.720(0.729|0.820|0.830{0.920|0.930{1.015|1.035|1.070}1.080}1.120 1.130
E 0.327]0.347]0.327)0.347]0.330]0.340{0.430| 0.440 | 0.435| 0.445{0.350|0.390] 0.435| 0.445 | 0.370 NOM 0.370 NOM
Ei 0.295)0.30510.295{0.305) 0.292]0.305]0.395] 0.405 [ 0.395| 0.405 | 0.400 NOM |0.395(0.405]0.395]0.405|0.395[0.405
E2 0.245]10.285(0.24510.285|0.250]0.275{0.354|0.378 {0.360 | 0.380 | 0.435|0.445[0.348] 0.390 | 0.435] 0.445 0.435]0.445
€ 0.050 BSC 0.050 BSC 0.050 BSC 0.050 BSC 0.050 BSC |0.045|0.055| 0.050BSC | 0.050 NOM | 0.050 NOM

Dimensions in inches

IF — D )
=i —
E1 E2 0 f _r
o il T —b Se;lt:ng _T %—E |
Pin 1 ne

ALLIANCE SEMICONDUCTOR
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