128Kx8 AS7C1024LL

High Performance AS7C1024L
] CMOS SRAM I

Low power 128Kx8 CMOS SRAM (Common I/0)

Advance information

Features
¢ Organization: 131,072 words X 8 bits + Easy memory expansion with CE1, CE2 and OF inputs
* Single 5V power supply * TTL-compatible, three-state I/O
* High speed ¢ Ideal for modem, portable computing,
- 55/70 ns address access time » » handheld instruments
- 30/35 ns output enable access time - 75% power reduction during CPU idle mode
* Very low power consumption ¢ 32-pin JEDEC standard packages
* Active:385 mW max, (55 ns cycle) - 600 mil PDIP
- Standby: 550 pW max, CMOS 1/0, L version - 445 mil SOIC
138 uW max, CMOS 1/0, LL version - 8 X 20 TSOP
* 2.0V data retention * ESD protection 2 2000 volts
* Equal access and cycle times » Latch-up current > 200 mA
Logic block diagram Pin arrangement
—— TSOP 8X20 DIP, SOIC
Vee —» .
. — b= By srenShoy —
OND —» X 1598858385888 =z we 1~ b vee
Input buffer NnonoonoaNoaoILan Ale 2 31 A3
SRRA%RRLIRNTRAEN Ald T3 301 ¢k
A0 A A2 4 297 WE
A7 5 28— AR
Al — Vo7 A6 Tl 273 A8
a g 512x2568 e 3 As 7 @ 26 a9
A4 3 P Array I . = P gg S %ig o8
AS z (1,048,576) & . 2 Az CTi0 ¥ 2383 Ale
A6 & 2 Al 2 20 TR
A7 - <
A8 oo a0 2 210 1o7
7aY o) rvoo 13 20— 106
1 . WE —cinrineroeSSonI 28 o1 3 14 19— vos
cotmndecoter || o [ I == == 7
cireait [~ CEL PEES HnR S PR
e —T52 Eo<>244<
AAAAAAA
1011213141516
Selection guide
7C1024L-55 7C1024L-70 Unit
Maximum address access time SS 70 ns
Maximum output enable access time 30 35 ns
Maximum operating current 70 70 mA
i L 100 100 pA
Maximum CMOS standby current
IL 25 25 uA
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Functional description

The AS7C1024L is a low power CMOS 1,048,576-bit Static Random Access Memory (SRAM) organized as 131 ,07i words X 8 bits.

The device enters standby mode when CE1 is HIGH or CE2 is LOW. CMOS standby mode consumes a maximum of £18. mW (<3.6mW for
the L version). Normal operation offers 75% power reduction after initial access, resulting in significant power savings during CPU idle,
suspend, and stretch mode. Both versions of the AS7C1024L offer 2.0V data retention.

Equal address access and cycle times (tas, tze, twe) of 55/70 ns with output enable access times (top) of 30735 ns are ideal for high
performance applications. The active high and low chip enables (CEI, CE2) permit easy memory expansion with multiple-bank memory
systems, ’

A write cycle is accomplished by asserting write enable (WE) and both chip enables (CET, CE2). Data on the input pins 1/00-1/07 is written
on the rising edge of WE (write cycle 1) or the active-to-inactive edge of CEL or CE2 (write cycle 2). To avoid bus ¢onténtion, external
devices should drive I/O pins only after outputs have been disabled with output enable (OE) or write enable (WE).

A read cycle is accomplished by asserting output enable (6%) and both chip enables (ﬁ, CE2), with write enable (WE) HIGH. The chip
drives 1/0 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 5V tolerant. Operation is from a single 5.0%0.5V supply. The AS7C1024L is packaged
in high volume industry standard packages.

Absolute maximum ratings

Parameter . Symbol Min Max Unit
Power supply voltage relative to GND Vee -0.5 . 470 v
Input voltage relative to GND Vin - —0.5 Veet0.5 v
Power dissipation : Pp = 1.0 w
Storage temperature (plastic) Tag —55 . +150 °C
Temperature under bias C Thias .—10 +85 K"
DC output current Lo = 20 __mA

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 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 . : s

Truth table

CEL CE2 WE OF Data Mode

H X X X High Z Standby (Isp, Isp1)
X L X X High Z Standby (Igs, Isp1)
L H H H HighZ . Output disable

L H "H L Do Read

L H L X Dy, Write

Key: X = Don't Care, L = LOW, H = HIGH

o8 W 9003449 0000832 250 WA
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Recommended operating conditions T, = 0°C to +70°C
Parameter Symbol Min Typical Max Unit

Vv, 4.5 5.0 5.5 v
Supply volt &«

PPl voliage GND 0.0 0.0 0.0 v

v, 2.2 - Veet+0.3 v
Input voltage H T o«

Vi -0.3 - 0.8 v

TVH_ min = -2.0V for pulse width less than tpc/2.

DC operating characteristics 7

Ve = 3.3£0.3V, GND = 0V, T, = 0°C to +70°C

L version LL version
Parameter Symbol Test conditions Min Max Min Max Unit
Ve = Max,
Input leakage current [Ij| V,, = GND to Vee 1 i MA
Output leakage CEl1 = Vpyor CE2 =V,
current ol Vee = Max, - ! - ! KA
Vour = GND to V¢
O i = =
perating power Tec CEl = Vy, CBE2 = Vg, _ 70 _ 70 mA
supply current A= f Iow = 0mA
Isp fCElf: Vi or CE.Z B V_H" - 3 - 2 mA
Standby e
power supply current CEl 2 V0.2V or CE2 £ 0.2V,
SB1 Vin £0.2V or Vi, 2 V0.2V, LL| - 100 - 100 | pA
f=0
\ Ior = 2.1 mA, Ve = Min - 0.4 - 0.4 v
Output voltage oL OL = = -
Vou Igr ==1.0 mA, Vo = Min 2.4 - 2.4 - \4

Capacitance 2

= 1 MHz, T, = Room temperature, Voe = 3.3V
a P cc

Parameter Symbol Signals Test conditions Max Unit
Input capacitance Cy A, @, CE2, WE, OF Vin = 0V 6 pF
1/0 capacitance Ci/0 /0 - Vi, = V. = 0V 8 pF
99
N 9003449 0000833 197 WA
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Key to switching waveforms

V77 Rising input XY Falling input | Undefined output/don’t care
Read cycle 3912 (Voo =5.0£0.5V, GND = 0V, T, = 0°C to +70°C)
;2: . -55 -70
35) Parameter Symbol Min Max Min - Max Unit  Notes
Read cycle time e 55 - 70 - ns
Address access time tan - 55 - 70 ns 3
Chip enable (CE1) access time : tACEI - 55 -~ 70 ns 3,12
Chip enable (CE2) access time tACE2 - 55 - 70 ns 3,12
Output enable (OF) access time ) top - 30 - 35 ns
Output Hold from address change tou 5 - 5 - ns 5
CEI LOW to output in Low Z tcizi 10 - 10 - ns 4,5, 12
CE2 HIGH to output in Low Z terza 10 - 10 - ns 4,5,12
CE1 HIGH (o output in High Z © touzi - 20 - 25 ns 4,512
CE2 LOW to output in High Z tcuza - 20 - 25 ns 4,5 12
OF LOW to output in Low Z torz S = 5 - ns 4,5
OE HIGH to output in High Z tonz - 20 - 25 ns 4,5
Read waveform 1 367912 Address controlled
tRe
Address
) ton
Dy Data valid
Read waveform 2 368512 CET and CE2 controlled
o]
RC
CET — i
CE2 ___ 7+ ™
oF mg 7 T
| torz I tonz
[«—— TACEI,1ACE2 {CHZ1, tCHZ2
Dow Data valid
[ tcrzi, torza — : L—— tpp . Iec
Current t |
Supply T ¥ 0% - 50% :f Ts

100 B 9003449 QOOO834 023 WM
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Write cycle 1512

Vee = 5.0£0.5V, GND = 0V, Ta = 0°C to +70°C

-55 -70
Parameter Symbol Min Max Min Max Unit  Notes
Write cycle time twe 55 - 70 ~ ns
Chip enable (CE1) to write end tew 50 - 60 - ns 12
Chip enable (CE2) to write end tcwz 50 - 60 - ns 12
Address setup to write end taw 50 - 60 - ns
Address setup time tas 0 - 0 - ns 12
Write pulse width twp 40 - 50 - ns
Address hold from end of write tAH 0 - 0 - ns
Data valid to write end thw 25 - 30 - ns
Data hold time tpH 0 - 0 - ns 4,5
‘Write enable to output in High Z twz - 25 - 30 ns 4,5
Output active from write end tow 5 — 5 - ns 4, 5
Write waveform 1 10,1112 WE controlled
twe
fAw tan
Address
I twp
WE v
i tas ' tow tDH
D;, J Data valid
L— twz —] 4»1 tow"‘
Doul [

Write waveform 2 10,1112 CEI and CE2 controlled

ddress < - ~ _;‘(
= —tas tewi, tow2 —;[
CE2
ve e T
twz —] '—— tbw l(tDH
Di, » Data valid

D,

out

B 9003449 0000835 ThLT WM 101
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Data retention characteristics

Parameter Symbol Test conditions Min Max > Unit
v, i ) _

cc for data retention Vpr Vee = 2.0V 2.0 v
Data retenti t L I : - >0 HA

ata retention current . — > —{

C L CCDR CE IC_E ;lico 02\2/V or — 10 A
Chip enable to data retention time tcoR - 0 - ns
Operation recovery time ) tr Vin 2 V0.2V or 5 - ns
Vin < 0.2V

Input leakage current 1o | - 1 pA

Data retention waveform

e Data retention mode

Vee 3.0V Vpr = 2.0V 3.0V
N DR /)

tcor

VDR

AC test conditions
¢ Qutput load: see Figure B,

except for tcyz and teyp see Figure C. . 6390
+ Input pulse level: GND to 3.0V. See Figure A. . ) Doye—A—s +1.77V

* Input rise and fall times: 5 ns. See Figure A.

Thevenin equivalent:

5.0V .
¢ Input and output timing reference levels: 1.5V, * 5.0V
' 180002 180002
D D,
+3.3V out out *includi
90% 90% 99002 30pF* . 990 SPFY  and e emence
GND 10% A 10% GND GND
Figure A: Input waveform ~~ Figure B: Output load Figure C: Output load for tcy 7, toyz

Notes

During Ve power-up, a pull-up resistor to V¢ on CEI is requu'ed to meet Igp specification.

This parameter is sampled and not 100% tested.

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

téLZ and tcyy are specified with CL'= SpF as in Figure C. Transition 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 is HIGH for read cycle.

Address valid prior to or coincident with CE transition LOW.

VRN R W N =

All read cycle timings are referenced from the last valid address to the first transitioning address.
10 CEI or WE must be HIGH or CE2 LOW during address transitions.

11 All write cycle timings are referenced from the last vahd address to the first transitioning address.
12 CEI and CE2 bave identical timing.

102 :
M 9003449 000083k ATk W’
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AS7C1024L ordering information

Package \ Access Time 5505 - 70 ns
) ) AS7C1024L-55PC < AS7C1024L-70PC
Plastic DIP, 600 mil AS7C1024LL-55FC AS7C10241L-70PC
] ] AS7C1024L-55]C AS7C1024L-70JC
Plastic SOIC, 445 mil AS7C1024LL-55]C AS7C1024LL-70]JC
v AS7C1024L-55TC v AS7C1024L-70TC
TSOP 8x20 AS7C1024LL-55TC AS7C1024LL-70TC
AS7C1024L part numbering system
AS7C 1024 pod XX X C
Device L = Low power Package: P = PDIP 600 mil Commercial tmperature range
SRAM prefix number LL: Ver Flzow owep | Aiccess time S = SOIC 445mil 0°C to 70 °C P ge
= Yeylowp T = TSOP 8x20
B 9003449 0000837 832 . 103
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