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Features
* Organization: 131,072 words X 8 bits
* High speed
- 10/12/15/20/25 ns address access time
- 3/3/4/5/6 ns output enable access time
* Low power consumption
- Active: 770 mW max (10 ns cycle)
- Standby: 55 mW max, CMOS 1/0
- Yery low DC component in active power
* 2.0V data retention
* Equal access and cycle times
* Easy memory expansion with m CE2, OF inputs

Logic block diagram

Ve —»

* TTL/LVTTL-compatible, three-state 17O
* 32-pin JEDEC standard packages

- 300 mil PDIP and SOJ

Socket compatible with 7C512

- 400 mil PDIP and SOJ

- 8x20 TSOP
* ESD protection = 2000 volts
* Latch-up current 2 200 mA
* 3.3V version available {AS7C31024)

Pin arrangement
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Functional description

The AS7C1024 and AS7C3 1024 are hugh pert'ormanct CMOS 1,048,576-bit Static Random Access Memories (SRAM) organized as 131,072
words X 8 bits. It s designed tor memory applicauons where fast dara access, low power, and sunple intert‘aung are desired.

Equal address access and cycle tmes ityy. tae. ty el ©f 1071271520725 ns with output enable access tmes itgp) of 373:475.°6 ns are 1deal
for hugh perrormance applications. Active high and low chip enables {CEL. CE2) permit easy memory expansion with multiple-bank
memaory iyitems.

When CEF i~ HIGH »r CE2 is LOW the device enters standby mode. The standard AS7CIO24 is guaranteed not to exceed 55 mW power
consumption in standby mode. Both devices ofter 2.0V data retendion.

A write cycle 1s accomplished by asserting write enable {WE) and both chip enables (CEl, CE2) Data on the input pins [F00-1/07 15 written
on the nsing edge of WE (write cycle 1) or the acuve-to-mnacuve edge of CEI or CE2 (write ¢ycle 2). To avoid bus contention. external
devices should drive IO pins only after outputs have been disabled with output enable (OF) or write enable (WE).

A read cycle is accomplished by asserung output enable (OE) and both chip enables (CEL, CE2), with write enable (T’E) HIGH The chip
drives 7O pins with the data word referenced by the input address When either chip enable or output enable is inactive, or write 2nable is
acuve, outpur drivers stay i high-impedance mode.

All chip inputs and outputs are TTL/LVTTL-compatible, and operation 1s trom a single 5V supply (AS7C1024) or 3.3V supply (AS7C31024).
The AS7C 102+ and AS7C3 1024 are packaged in comman industry standard packages.

Absolute maximum ratings

Parameter Symbol Min Max Unit
Voltage on any pin relative to GND Vi -0.5 +7.0 4
Puwer dissipation Pp - 1.0 %%
Sturage temperature (plastic) TM}! —55 +150 ke
Temperature under bias Thiae -10 +85 Ke
DC ourput current | - 20 mA

Stresses greater than those hsted under Absolute Muximum Ratngs may cause permanent damage to the device This is a stress ranng only and funcunonal operanon
afthe desice acthese ur any other condiuens sutade those indicated in the ope-ational sections of this speaificanon s net implied. Exposure o absolute max-
wnum fatnyg condiuons for extended periods may attect celiability.

Truth table

CEl CE2 WE OF Data Mode
H X X X High Z Standby (Igp. Igp )
X L X X High Z Standby (Igp. Igp)
L H H H High Z Ourtput disable
L H H L Dot Read
L H L X D,, Write
Key X = Dun't Care, L = LOW, H = HIGH
Recommended operating conditions
Purameter Symbol Min Nominal Max Unit
AS7C102+4 Ve 45 5.0 55 v
Supply voltage AS7C31024 Ve 3.0 3.3 36 \4
GND 0.0 0.0 0.0 A
AS7C1024 Visg 12 - Vee + 0.5 v
Inpurt voltage AS7C31024 Vin 2.0 - Ve + 0.5 \%
vy 05 - 0.8 v
Ty min = =3 0V for pulse width less than tye- 2.
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DC operating characteristics ?

Parameter Symbol Test conditions Min Max | Min Max|Min Max| Unit
el T o vee L I I L
Output leakage o | sEl j :{l:{t‘" CE? = Vy, N
current cC - ’

Vo = GND to Ve

Operating power CFl = V. CE2 = Vi, AS7C1024 - 120[ - 110 - 100/ mA
supply current  <C f=f 1 . =0mA AS7C31024 - 70] - 65| - 60| ma

Isp CEI = Vg or CE2 = Vy, ~ 40{ - 40| - 35| maA
Standby = fnay
poser supply CET 2 V((—0.2V or CE2 <0.2V,
Current g1V, S0.2VorV, 2 V0.2V, - 10l - 10| - 10|mA

f=0

Output voltage Voo loi =8 mA Vec = M'ml - 04| - 04| - 04| V

Vo lop = =4 mA, Vee = Min 24 - |24 — |24 — | ¥
Shaded areas contain advance information
Cuapacitance 2 (f = | MHz, T, = Room temperature, Vo = 5V)
Parameter Symbol Signals Test conditions Max Unit
[nput capacitance Cin A, CEI. CE2, WE, OF V,, = 0V 5 pE
/O capacitance Cuo o Vin = Vou = 0V 7 pF
Read cycle 3912

-15 -20 -15

Parameter Min Max | Min  Max | Min  Max | Unit Notes
Read cycle time 15 - |20 =~ |25 - ns
Address access time - 15| - 20| - 25 ns 3
Chip enable (CE1) access time - 15 - ol - 25 ns 3,12
Chip enable (CE2) access time - 15 - 2 - 25 ns 3,12
Output enable (OF) access time - + - 5 - 6 s
Output hold from address change 3 - 3 - 3 - ns 5
CEl LOW to output in Low Z 3 - 3 - 3 - ns 4, 5,12
CE2 HIGH to output in Low Z 3 - 3 - 3 - ns 4,512
CEI HIGH to ourput in High Z - + |- 5 6 | ns 4512
CE2 LOW to output in High Z - 4| - 5 - 6 ns 4+ 5 12
OF LOW 10 outpui in Low Z 0 - 0 - 0 - ns 5
OF HIGH to output in High Z - + - 5 - 6 ns 5
Power up time 0 - 0 - 0 - ns 5, 12
Power down time - 1S - 201} - 25 ns 4,5 12
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Key to switching waveforms
7 Rising input Falling input

Undefined output/don’t care

Read waveform 1 #6.7.9.12 Address controlled

ke |
Address
loH
Do Data valid
Read waveform 2 368912 CEI and CE2 controlled
tre'
CEl _—SL 7(
CE2 £ P
_ toE
OE ——_——'—\‘
oz toHz
— tacki. tace2 tenzt tenze
Dot Data valid
le— tcLzi.tcLzo — Li (. e
Current tpy |
supply 7t( 50% 50%% Isp
Write cycle 1112
-20 15
Parameter Symbol Min Max | Min Max! Unit Notes
Write cycle time twe 20 - |20 - ns
Chip enable (CEID) to write end towy 12 - 115 - ns 12
Chip enable (CE2) to write end tew) -1 - ns 12
Address setup to write end taw [ L ns
Address setup time fag 0 -0 - ns 12
Write pulse width typ [ I ns
Address hold from end of write tap -1 0 - s
Data valid to write end hw o -1l10 - ns
Data hold time Dy -1 0 - ns 4.5
Write enable to output in High Z tyy - 5| - 5 ns +. 5
Output active from write end tow 3 - 3 - ns 5

Shaded areas contain advance intormation.

92



AS7C1024
AS7C31024

Write waveform 1 101412

WE controlled

twe
taw tay
Address
—_— ] twp ¥
WE EtL X 7
i tas e | tow ton
Dy k Data valid 3
L— twz —’i ——[ lowt——
Dow [ [ -

Write waveform 2 101112

CEl and CE2 controlled

twe |
Law tag —>
Address &
le—tas owe tew?
CEI J{
CE2 Xﬁ
— twp
WE N A
[ twz. —-\ Ipw — oK
D, Data valid
T
D,

Data retention characteristics 4

Parameter

Symbol Test conditions Min Max Unit
Ve for data retention ViR Vee = 2.0V 2.0 - \Y
Data retention current Ieepr CEL > Vee0 2V ar - 500 HA
Chip deselect to data retention time LCDR CE2£0.2V 0 - ns
Operation recovery time t 3 ’ ; tec ~ ns
pt U ) R \ n Z ‘ CC_O 1\ or R(
[nput leakage current [Ty ] Vi 02V - 1 nd
Data retention waveform
e Data retention mode
Vee % Vg 2 2.0V A 45V
kpr tr
; Vo 3
CE A Vi - Vin
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®
AC test conditions
- SV output load: see Figure B,
except as noted see Figure C.
— 3.3V output load: see Figure D,
except as noted see Figure E. Thevenin equivalent:
-~ Input pulse level: GND to 3.0V. See Figure A. b 16802 138V
— A\ +1.72
— Input rise and fall times: 5 ns. See Figure A. e "
~ Input and output timing reference levels: 1.5V. +5V +5V
48002 480Q
D(VU[ D(Iul
255Q 30 pF* 2556 5 pF* *including scope
and jig capacitance
GND GND
Figure A: Input waveform Figure B: Output load Figure C: Output load for tcy 7. teyz- toLz: tonz- tow
+3.3V +3.3V
320Q 320Q
Dou[ Dnul ludi
_ *including scope
350Q 30 pF* 350Q 5 pF* ard jig c%pacil:ance
GND GND

Figure D: Qutput load

Figure C: Qutput load for tey 7. tepz. toLz: touz: low

Notes

R T R S

© ®

During V- power-up, a pull-up resistor t; Vi-c on TFlis required to meet Ly specificanon
This parameter is sampled and not 100%s tested

For test conditions. see AC Test Condiuons. Figures A, B, C.

tcrz and tcyy are specified with CL = SpF as 1n Figure C Transiuon is measured £500mV from steady-state voltage.
This parameter is guaranteed but not tested.

WE is HIGH for read cycle.

CET and OF are LOW and CE2 15 HIGH for read cycle

Address valid prior o or comncident with CE transition LOW

All read cycle timings are referenced from the last valid address to the first transitioning address
CET or WE must he HIGH or CEZ LOW during address transitions

All write cycle timings are referenced from the last valid address to the first transitioning address
CET and CE2 have identical uming

Thus data applicable to the AS7C1024. The AS7C3102+4 functiony simlarly
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Typical DC and AC characteristics
Normalized supply current I¢c, Isg Normalized supply current Iec, Igg Normalized supply current Igg,
vs. supply voltage V¢ vs. ambient temperature T, vs. ambient temperature T,
1.4 1.4
1.2 1.2 625 l
o Iec « [ lec . Vo= 5.0V
= 1.0 &£ L0 Z 15
2 — o £
= 0.8 ~ 08 Z 5
- ] g /
.E = o P
3 0.6 —E 0.€ g 1 V
g 1 I =
5 04 B e 5 4 i Z 02
z — z 3
Q.2 0.2 z 0.04
0.0 Q.0
4.0 4.5 5.0 5.5 6.0 =55 -10 35 80 125 -55 -10 35 80 125
Supply voltage (V) Ambient temperature (°C) Ambient temperature {°C)
Normalized access time tys Normalized access time ty Normalized supply current I
vs. supply voltage V¢ vs. ambient temperature T, vs. cycle frequency 1/tge, 1/tye
1.5 1.5 1.4
1.4 I 4 .[ 1.2 1
£ 13 .= 15%C £ 3 Vee = 5.0V Lo 0
= = 1 . l— 7 = 5co
2 2 F T, =25°C
L o
§ 1.2 § 1.2 7 -E 0.8
T o T e ERY
N i) =
3 E L >
E 1o g 10 A Z 04
g t——o»l =3 4
Z Z
0.9 0.9 0.2
08 0.8 0.0
4.0 4.5 5.0 5.5 6.0 =55 =10 35 80 125 0 25 50 75 100
Supply voltage (V} Ambient temperature (°C) Cycle frequency (MHz)
Output source current [gy Output sink current [ Typical access ume change Aty
vs. output voltage Vi vs. output voltage Vo vs. output capacitive loading
140 140 35 i
2120 L ~ 120 | 30 {
< - r = 45V
g Vee = 5.0V < Vee = 5.0V Vee = 4.5V
= L S 100 f— 1 = T 25
g 100 =1, = 25°C z T, = 25°C z
5 80 £ g0 20
S g 1 =
£ 60 % 60 7 g 15 <
g \ Z / g /
Z 40 2 40 10
& ~N £ v 7
g 0 > & 1w 5 /]
0 0 ¢
0.0 1.25 2.5 375 5.0 0.0 1.25 25 3.75 5.0 0 250 500 750 1000
Output voltage (V) Qutpur volage (V) Capacitance (pF)
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AS7C1024 ordering codes

Pachage * Access time 15 ns

20 ns

25ns

AS7C1024-15TPC
AS7C31024-15TPC

Plastic DIP, 300 mil

AS7C1024-20TPC

AS7C31024-20TPC

AS7CI1024-25TPC
AS7C31024-25TPC

AS7C1I024-15PC
AS7C31024-15PC

Plastic DIP, 400 mil

AS7CI102+-20PC
AS7C31024-20PC

AS7C1024-25PC
AS7C31024-25PC

AS7C1024-L5TJC
AS7C31024-15TIC

Plastic SOJ, 300 mil

AS7C1024-20TjC
AS7C31024-20T]C

AS7C1024-25TIC
AS7C31024-25TJC

AS7C1024-15)C
AS7C31024-15JC

Plastic SOJ, +00 mil

AS7C1024-20]C
AS7C3102+4-20JC

AS7C1024-25)C
AS7C31024-25jC

AS7CI024-15TC
AS7C31024-[5TC

TSOP 8x20

AS7C1024-20TC
AS7C31024-20TC

AS7C1024-25TC
AS7C31024-25TC

Shaded areas contain advance mtormation

AS7C1024 part numbering system

ASSC X 102+ XX X C

Package. = il P= PDIP 400 mil
SRAM Blank = SV CMOS Device Access ackage E)_ 58;23?)0"‘:11 J= Sg}P-QO(()) mn_:ll Commercial femperature range,
prefix 3 = 33VCMOS number time N B

T = TSOP 8x20

0°C o 70 °C
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