High Performance

|
32K 4\\

CMOS SRAM

J2Kx9 CMOS SRAM (Common 1/0)

|FEA TURES

® Organization: 32,768 words x 9 bits

®

® High Speed - Industry's fastest OE Access Time L4
12/15/20/25/35 ns Address access time

4/4/5/6/8 ns Output Enable access time L

®

® Very Low Power
Active 605mW (max) at 12ns cycle time
Standby: 55mW TTL I/O
11mW CMOS /O ¢

® Power dissipation reduces to 125mW at I0MHz ®
@ Ideal for modem, LAN, 16/32 bit notebook,

laptop and palmtop applications
75% power dissipation reduction

2.0V data retention (L version)
Two Chip Enable controls

TTL compatible /O

Completely static memory - No clocks or timing
strobe required

Equal access and cycle times

Available packages, 32 pin:
300 mil PDIP
300 mil SOJ
8 x 14 TSOP

during CPU idle or suspend mode ® JEDEC standard compatible pinout
® Extremely Low DC component in Active power @ ESD protection exceeds 2000 volts
Power reduces significantly as a function
of frequency ® Latch-up current >200mA
| LOGIC BLOCK DIAGRAM |PIN ARRANGEMENT
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ISELECTION GUIDE
7C259-12 7C259-15 7C259-20 7C259-25 7C259-35
Maximum Access Time (ns) 12 15 20 25 35
. 0 ine C mA 110 105 100 90 80
Maximum Operating Current (mA) J L 105 100 95 35 73
2.0
Maximum Standby Current (mA) T 573 (2)(2) 32 (2)(2) ?‘)(2)
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IFUNCTIONAL DESCRIPTION

|
2

AS7C259
AS7C259L

The AS7C259 is a high-performance CMOS 294,912 bit Static Ran-
dom Access Memory (SRAM) organized as 32,768 words of 9 bits. It
is designed for memory applications where high performance, low
power, and simple interfacing are required. When (CE1) is high or
(CE2) is low, this device automatically goes to standby mode consum-
ing very low power. In standby mode, the AS7C259 is guaranteed not
to exceed 1 lmW for the standard part and 1.1mW for the L version.

The L version typically consumes less than 500uW and offers battery-
backup data retention capability at Vce=2.0V. Power consumption in
this mode will not exceed 200uW. The chip is ideal for portable com-
puters and other low-power applications.

In addition, the AS7C259 has a significant advantage over the competi-
tion with respect to active current during CPU idle, CPU suspend and
CPU clock stretch modes. This is accomplished because the active cur-
rent drops by 75% after the intial access thereby making this part ideal
for laptop, palmtop, modem and local area network applications.

The address access time tAA of 12/15/20/25/35ns with output enable

(OE) access time of 4/4/5/6/8ns is ideal for high performance applica-
tions. Easy memory expansion is provided by an active low chip ena-

| ABSOLUTE MAXIMUM RATINGS *

ble (CE1) and an active high chip enable (CE2).

When chip enable (CE1) and write enable (WE) are low and (CE2) is
high, writing into the device is accomplished. Data on the input pins
(I/00 - 1/OB) is written into the memory location identified by address
pins AO through Al4. Output enable (OE) may be kept HIGH during
writing to minimize bus-contention.

Reading is implemented by taking chip enable (CEI) and output enable

(OE) LOW, (CE2) and write enable (WE) HIGH. The contents of the
memory location specified by address pins AQ through A14 will appear
on the nine I/O pins (1/O0 - 1/O8). The output pins stay in
high-impedance mode when chip enable (CE1) or output enable (OE) is
HIGH, or when (CE2) or write ¢nable (WE) is LOW.

All AS7C259 inputs and outputs are TTL-compatible. The AS7C259 1s
a fully static asynchronous circuit which requires no clock for refresh
or operation. Equal access and cycle time make for easy use.

The AS7C259 is packaged in all high volume industry standard
plastic packages.

Parameter Symbol Rating Unit
Voltage on Any Pin Relative to GND vt -0.5 t0 +7.0 v
Power Dissipation Pd 1.0 w
Storage
Temperature Plastic Tstg -55 to +150 °C
Temperature Under Bias Tbias -10 to +85 °oC
DC Output Current Tout 20 mA

*NOTE" 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 conditions above those indicated 1n the operational sections of this specification is not implied. Exposure

to absolute maximum rating conditions for extended periods may affect rehiability

| TRUTH TABLE

CEl CE2 WE OF YO MODE
H X X X HIGH Z Standby (Isb,Isb1)
L H H H HIGH Z Output Disable
L H H L Dout Read
L H L X Din Write
X L X X HIGH Z Standby (Isb,Isbl)
KEY- X=Don't Care
L=Low
H=High

Z=High Impedence

g LR
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I RECOMMENDED DC OPERATING CONDITIONS (Ta =0°C to +70°C)
Parameter Symbol Min. Typ. Max. Unit
Vee 4.5 5.0 5.5 A%
Supply Voltage - " 5 .
ND 0
VIH 2.2 - 6.0 \Y
Input Voltage
VIL -0.5% - 0.8 v
l DC AND OPERATING CHARACTERISTICS (Vee =5V10%, GND = 0V, Ta = 0°C to +70°C)
-12 -15 -20 -25 -35
Parameter Symbol| Test Conditions - Unit
Min | Max [Min.|{ Max.|Min.|Max.| Min|Max.|Min, | Max.
Input Leakage Vee = Max.,
Current I ILI I Vin = GND to Vce -1 _ ! — 1 _ 1 ~ I fuA
Output Leakage | o || CEI=VIHICE2=VIL Vee=Max | — [ 1 |~ [ 1 |~ | 1 |~ |1 |~ | 1]
Current Vout = GND to Vec
— _ - |1to| - {105]| -- 100 -- 90 | -- 80 | mA
Operating Power Iec CEI=VIL, CE2 = VIH
Supply Current ﬁ?;%<)§“* L| -~ [tosf ~ [100] - | 95}~ | 85| — | 75 |mA
=fmax
Isb | CE1=VIH, or CE2 = VIL - 1o ) Jro - 1o J10]- |10 [mA
Standby Power f=fmax L8 |- |8 |- |s8]|~-|8]~-]38|[m
Supply Current (= " [CE12vec02vicE2<02vi=0| . (2.0~ |20l = [ 20l = 20l = {20 ma
Vin £0.2V
Vin > Vee - 0.2V L{~fo2]|~ Jo2|~ [o2]" |o2]~ |oz2fmA
Output Voltage VOL | IOL =8mA, Vcc = Min. - 104} - 104} - 0.4 - 104 - |04]V
VOH | IOH = -4.0mA, Vce=Min. 2.4 - |24 - |24 = |24 ~ 24| - |V
lCAPACITANCE (f =1 MHz, Ta=Room Temperature, Vcec = 5V)
Parameter Symbol Test Conditions Min Typ. Max. Unit
Input Capacitance Cin Vin=0V -- -- 5 pF
Output Capacitance Cout Vout=0V - - 7 pF
* VIL min. = -3.0V for pulse width less than 10ns
3
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AS7C259
AS7C259L

I READ CYCLE o (Vee = 5.0V £ 10%, GND = 0V, Ta = 0°C to +70°C)
Std -12 -15 -20 -25 -35
# | Symbol Parameter Units [Notes
Min | Max|Min. | Max. |Min. | Max.[Min. [Max |Min. { Max

I [RC Read Cycle Time 12 |15 20| - 25| - |35 - ns

2 [1AA Address Access Time - 12| - 15 - 20 - 25 - 35 ns 3
3 [tACEI Chip Enable (CET) Access Time - 12 - 15 - 20 - 25 - 35 ns

4 |tACE2 Chip Enable (CE2) Access Time - 12 - IS 20 - 25 - |35 os

5 |OE Output Enable Access Time - 41 - 4 - 5 - 6 B 8 ns

6 |tOH Output Hold from Address Change 3 R 3 - 3 _ 3 - 3 _ ns 5
7 WCLZI Chip Enable (CET) Low to Output in Low Z 3 -1 3 - 3 - 3 - 3 - ns | 4,5
8 [tCLZ2 Chip Enable (CE2) High to Output in Low Z 3 - 3 - 3 - 3 - 3 - ns

9 |tCHZI Chip Enable (CET) High to Qutput 1n High Z _ 4 B 4 B 5 _ 6 _ 8 ns |4,5
10 J1CHZ2 Chip Enable (CE2) Low to Output in High Z - 4] - 41 - - 6] -18 ns

11 |tOLZ Output Enable Low to Output 1n Low Z 0 1o 0 R 0 _ 0 _ ns | 4.5
12 {tOHZ Output Enable High to Output in High Z - 41 - 4 - 5 - 6 - 8 ns 45
13 |tPU Chip Enable to Power Up Time 0 _lo B 0 ; 0 R 0 R ns [ 4,5
14 | tPD Chip Disable to Power Down Time _ A 15 B 20 B 25 - 35 ns

I TIMING WAVEFORM OF READ CYCLE NO. 1

3,6,7.11

(Address Controlled, CE1 and CE2 Active)

Address

Dout

l TIMING WAVEFORM OF READ CYCLE NO. 2

Previous Data Vald w

%
<—— (©OH

Data Valid

3,6,8.11

(CEI and CE2 Controlled)

C_El __\ tRC p/
- 7—
\
CE2 7L 3\
EEANNNY \\\\\’F ¥ 7T 777 7777 7777777777777
lO[Z -— (OHZ
-—— tACEl,2-———> — | 1ICHZI2
Dout High Impedance <<<<< Data Vaid High Impedance
[ CLZ1,—p»]
— (PD
— U Tec
Ve 50% 50% Isb
Supply
Current
4
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0,310
| WRITE CYCLE (Vee =5V = 10%, GND = 0V, Ta = (°C to +70°C)
Std. -12 -15 -20 -25 -35
# Symbol Parameter Units | Notes
Min. | Max. | Min. | Max |Min. |Max. |Mm |Max. | Min.| Max
15 WC Write Cycle Time 12 - 15 - 20 - 20 - 30 - ns
16 1ICW1 Chip Enable (CE1) to Write End 9 - 10 - 12 - 15 - 20 - ns
17 {CW2 Chip Enable (CE2) to Write End 9 - 10 - 12 - 15 - 20 - ns
18 tAW Address Set-up to Write End 9 — 10 — 12 - 15 = 20 - ns
19 tAS Address Set-up Time 0 - 0 - 0 - 0 - 0 - ns
20 tWP Write Pulse Width 9 - 9 - 12 - 15 - 17 - | ns
21 tAH Address Hold From End of Write 0 - 0 - 0 - 0 - 0 - ns
22 (DW Data Valid to Wnite End 9 - 9 - 12 - 15 - 15 - ns
23 tDH Data Hold Time 0 - 0 - 0 - 0 - 0 - ns 4.5
24 tWZ Write Enable to Output in High Z - 5 - 5 - 5 - 5 - 5 ns 4.5
25 1OW Output Active from Write End 3 - 3 - 3 _ 3 _ 3 - s 45
9 =,
I TIMING WAVEFORM OF WRITE CYCLE NO. 1 (WE Controlled)
tWC
Address £
tAH
d AW >
t [ tWP —
b '
WE \ N 7‘
—  AS -4 tDH
DW —— ol
Din Data Vahd *
Wz _:I — 1OW|;—
Dout Data Undefined
/l High Impedance l\
I TIMING WAVEFORM OF WRITE CYCLE NO. 2 (CEL and CE2 Controlled)
tWC oy
Address
tAS
tCW1,2
CE!
tAH
CE2
- AW
¢ WP ——P»

" ANV AN

[T 7T

bW
Data Valid

Dout
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| DATA RETENTION CHARACTERISTICS (L Version Only)
Symbol Parameter Test Conditions Min. Max Units
Vdr Ve for Data Retention 2 -- v
Iccdr Data Retention Current Ci\{c; \:/ czc?(;/ vV -- 100 uA
i ; ; or CE2< 0.2V
tCDR Chip Deselect to Data Retention Time Vin > Voo 0.2V 0 - ns
) : or - ns
R Operation Recovery Time Vin < 0.2V tRC
| 1LI} Input Leakage Current - 1 uA
| DATA RETENTION WAVEFORM (L Version Only) ; CE2 Low
Data Retention Mode
- >
Vee
4.5V Vdr22.0V 4.5V
tCDR—p» (R
N\ Vdr /

& 777777777

IAC TEST LOADS AND WAVEFORMS

RN AN

AC Test Conditions:

» Input Pulse Levels: GND to 3.0V (Figure A)

* Input Rise and Fall Times: Sns (Figure A)

« Input and Output Timing Reference Levels: 1.5V
» Output Load: See Figures B and C

Sny max S5ns max.

Fig. A Input Waveform

|N0 TES

Thevenin Equivalent.

1680
Output 0——AA——01.728V
5V 5v
Dout 4800 Dout 480Q
3 5 F*
255Q 30pF 255Q P

Output Load
Fig. B Output Load Fig. C Output Load

*Inctuding scope and jig capacitance

This parameter 1s sampled and not 100% tested.
For test conditions, see AC Test Loads and Waveforms, Figures A, B

This parameter 15 guaranteed but not tested
WE is high for read cycle

CE ! und OE arc low for read cycle, CE2 is mgh

CE1 or WE must be high or CE2 low during Address transitiions

I R B Y I

ICminer.com Electroni —Librarﬁ
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and C

During Vec power-up, a pull-up resistor to Vec on the ‘CE1 or a pull down resistor on CE2 1s required to meet Isb specification.

. tCLZ and tCHZ are specified with CL = 5pF as in Figure C  Transition 1s measured £500mV from steady-state voltage

/1d_(1ress vahd prior w or comneident with CE1, or CE2 whichever 15 the later active transition

All wnite cycle imings are referenced from the last vahd address to the first transitioning address
All read cycle timings are refetenced from the last valid address to the first transiioning address.

6
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I TYPICAL DC and AC CHARACTERISTICS

AS7C259
AS7C259L

Normalized Supply Current
vs. Supply Voltage
Icc (normalized) vs. Vee

1.4
1.2
ﬁ Icc
g 1.0
5 0.8 fe="]
8
= 0.6
g
S 04
= Olst
0.2 ‘,S_..-;—"""—
2=
0.0
40 45 50 55 6.0
Supply Voltage (V)
Graph #1
Normalized Access Time
vs. Supply Voltage
tAA (normalized) vs. Vcc
1.4
1.3
<
< 1.2
]
.g 1 1
= .
£ N Ta=25°C
2 1.0
— ]
0.9
0.8
4.0 4.5 50 55 6.0
Supply Voltage (V)
Graph #4
Output Source Current
vs. Output Voltage
IOH vs. VOH
120
< 100
E
g 80
?:’:) Vv 5.0V
3 ce=5.0V |
g 60 Ta=25°C
2 40
wy
2 20
=
o
0
0.0 125 25 3.75 5.0
Output Voltage (V)
Graph #7

g AR T

Normalized tAA Normalized Icc, Isb

Qutput Sink Current (mA)

Normalized Supply Current
vs. Ambient Temperature
Icc (normalized) vs. tA

1.
Iec
1.0 —]
0.8
0.6
0.4
0.2 Olsb
0.0
-55 25.0 125.0
Ambient Temperature (°C)
Graph #2
Normalized Access Time
vs. Ambient Temperature
tAA (nomalized) vs. Ta
1.6
1.4
1.2 e
Vee=5.0V
1.0
0.8
e
0.6
.55 25.0 125.0
Ambient Temperature (°C)
Graph #5
Output Sink Current
vs. Output Voltage
IOL vs. VOL
140
120 ——
100 r/
/ Vcee=5.0V
80 / Ta=25°C
60
)4
40 /
20
0
0.0 1.25 2.5 375 5.0
Output Voltage (V)
Graph #8
7

Normalized Ipo

Normalized Icc

Delta tAA(ns)

Typical Power On Current
vs. Supply Voitage
Ipo (normalized) vs. Vcc

3.0
2.5
2.0
1.5
1.0
Ta=25°C
0.5 /
0.0 ]
0.0 1.0 2.0 3.0 40 5.0
Supply Voltage (V)
Graph #3
Normalized Icc
vs. Cycle Time
Icc (normalized) tRC or tWC
1.00
075 [Vec=s.0v )
ta2sic /.
0.50 4
025 /
"
0
0 20 40 60 80 100
Cycle Frequency (MHz)
Graph #6
Typical Access Time Change
vs. Output Loading
tAA vs. CL
30.0
25.0
20.0
15.0
/ Vce=4.5V
10.0 7
5.0 //
0.0

0 200 400 600 800 1000

Capacitance (pF)
Graph #9
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| ORDERING INFORMATION
Speed 12ns 15ns 20ns 25ns 35ns
AS7C259-12PC AS7C259-15PC AS7C259-20PC AS7C259-25PC AS7C259-35PC
AS7C259L-12PC | AS7C259L-15PC AST7C259L-20PC AST7C259L-25PC AS7C259L.-35PC
Ol'del‘illg AS7C259-121C AS7C259-15]C AS7C259-20JC AS7C259-25]C AS7C259-35]C
Code AS7C2591.-12JC| AS7C259L-15JC | AS7C259L-20JC AS7C259L-25]1C AS7C259L-351C
AS7C259-12TC AS7C259-15TC AS7C259-20TC AS7C259-25TC AS7C259-35TC
AS7C259L-12TC | AS7C259L-15TC | AS7C259L-20TC | AS7C259L-25TC AS7C259L-35TC
I PART NUMBERING SYSTEM
AS7C 259 X XX X

X
|—Temperature Range C: Commercial, 0°C to 70° C

Package Code
P - Plastic DIP, 300 mil
J - Plastic SOJ, 300 mil
T -TSOP8x 14

Access Time (speed)

Blank - Standard Power
L - Low Power

Power Specifications

Device Number

Static RAM Prefix

Alliance Semiconductor Corporation reserves the right to make changes in this data sheet at any time in order
to improve design and to supply the best product possible.

Alliance Semiconductor cannot assume any responsibility for any circuits
shown or represent that they are free from patent infringement.

ALLIANCE SEMICONDUCTOR

1930 Zanker Road, San Jose, CA 95112
(408)436-1860 Fax (408)436-1864

Copyright © 1993 June 1993
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Package Diagrams 4'\\

Plastic Dual In-line Package (PDIP)

20-pin 28-pin 32-pin 32-pin
300mil | 300mil | 300mil | 400 mil

N
T Min Max | Min Max | Min Max | Min Max
j‘LE A - 0175| - 0175 — 0180 - 0200
Ve _l Al 0010 - 0010 - (0020 - [0015 -

D
- B 0.046 0.054]0.058 0.064|0.045 0.055|0.045 0.065
A b 0.018 0.024|0.016 0.022(0.015 0.0210.014 0.022
—Hsle— —» |«—B ) C  0.008 0.014/0.008 0.014]0.008 0.012|0.009 0.015
' ) ] N D - 0980 - 1400|1560 1.570|1.610 1.620
v ﬁhﬂf Hf W—ﬂr 1ﬂ/(1 c E 0290 0.310/0.295 0.320(0.300 0.325/0.390 0.425
}:] ol ﬂ“H AT Sealing N E1  0.263 0.293|0.278 0.2980.280 0.295|0.340 0.390
Plane e  0.100BSC | 0.100 BSC | 0.100BSC | 0.100 BSC

eA 0310 0.350(0.330 0.370(0.330 0.370]|0.330 0.370
L 0.110 0.130{0.120 0.140{0.125 0.135|0.115 0.160
o 0 15| 0 15| 0 15| 0 15
S - 0040 - 0055{ - 0038 - 0040

Dimensions in inches

Plastic Small Outline J-Bend (SOJ)

e 0 > 20/26-pin | 28-pin 32-pin 32-pin 40-pin
r o i 300 mil 300 mil 300 mil 400 mil 400 mil
_T Min Max | Min Max | Min Max | Min Max | Min Max
e A - 0140 - 0140 - 0145 - 0145] - (M
O _L A1 0020 - [0025 - |0025 - |0025 - |0.025 £y
el A2 0095 0.105]0.095 0.105/0.086 0.094 |0.086 0.090

Pin B . 0.026 0.032| 0.028TYP |0.026 0.032(0.026 0.032

B
—»
L ) f b 0016 0.022| 0.018TYP |0.014 0.020{0.015 0.020
v A c 0.008 0.014| 0.010TYP |0.006 0.01310.007 0.013
H j# D - 0686/ - 0.730|0.820 0.830]0.820 0.830
E

—»le—b Seating 0.327 0.34710.327 0.347[0.330 0.340|0.435 0.445

Plane
E1 0.205 0.305|0.295 0.305|0.292 0.305|0.395 0.405
l Jc E2 0245 0.285/0.245 0.285|0.250 0.275|0.360 0.380
A2 [ 4_ e 0.050 BSC | 0.050BSC | 0.050 BSC | 0.050 BSC
_T— \————j T Dimenstons in inches
E2
14 ALLIANCE SEMICONDUCTOR

B 9003449 00000L5 914 W



]
4I\~ Short Form 1994

Plastic Small Outline Gull-Wing IC (SOIC)

32-pin
525 mil
R RAAAIAAAS Min  Max
A - 0.1%8
Al 0.002 v ©
b 0.014 %&
Pt T T T T T 11T T S
D 08a%" 081
—}l eL « H . & «Qp50BSC

E ,™pH45 0455

Hy'&70546 0570
AN 006 003
k) o 8

Dimensions in Inches

Seating Plane

Single In-Line Memory Module (SIMM)

A 64 dual readout 64 dual cont'd
Min Max Min Max
-~ B —
" Kl A 3840 3860 L 0100 -
T D : B 3584 TYP M - 0.208
J : b 0040 0042 N o025 -
f;— & R ® N c 3.350 TYP R1 0080 0064
N N (TSI [TTHTIITITIT D 0.123 0.127 R2 0.060 0.064
i *U}F"“‘ N see e M ,l.lt E_ 0150TYP S 0207TYP
— e 0.050 BSC 1 0045 0055
5 ——»‘ —C F 0.400 TYP Dimensions In inches
G 0075  0.085
' L
: H - 1125
DDD /ﬁi il R { h - 0010
e EL g M J 1550 TYP
b K - 0.360
ALLTANCE SEMICONDUCTOR 15
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