High Performance
64Kx8

CMOS SRAM /I
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AS7C512
I AS7C512L

64Kx8 CMOS SRAM

Features
¢ Organization: 65,536 words X 8 bits * Basy memory expansion with CEl, CE2, OF inputs
* High speed * TTL-compatible, three-state I/O
- 12/15/20/25/35 ns address access time - 32-pin JEDEC standard packages
- 3/4/5/6/8 ns output enable access time - 300 mil PDIP and SOJ
* Low power consumption Socket compatible with 7C256 and 7C1024
- Active: 688 mW max (12 ns cycle) - 525 mil SOIC _
- Standby: 27.5 mW max, CMOS I/0 * ESD protection = 2000 volts

4.25 mW max, CMOS 1/0, L version . ¢ Latch-up current > 200 mA
- Very low DC component in active power
* 2.0V data retention (L version)
* Equal access and cycle times
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Selection guide

7C512-12 7C512-15 7C512-20 7C512-25 7C512-35 Unit

Maximum address access time 20 25 35 ns

Maximum output enable access time 5 6 8 ns
Maximum operating current 105 95 80 mA
5.0 5.0 .0 A

Maximum CMOS standby current > =
’ 0.75 0.75 0.75 mA

Shaded areas contain advance information.
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Functional description.

The AS7C512 is a high performance CMOS 524,288-bit Static Random Access Memory (SRAM) organized as 65,536 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 (tap, tre, twe) of 12/15/20/25/35 1s with output enable access times (tog) of 3/4/5/6/8 ns are ideal
for high performance applications. ACthe high and low chip enables (CET, CE2) permit easy memory expansion with multiple-bank
Memory systems.

SRAM

When CE1 is HIGH or CE2 is LOW the device enters standby mode. The standard AS7C5 12 is guaranteed not to exceed 27.5 ' mW power
consurnption in standby mode; the L version is guaranteed not to exceed 4.25 mW, and typically requlres only 800 uW. The L version also
offers 2.0V data retention, with maximum power of 400 uW. .

A write cycle is accomphshed by asserting write enable (WE) and both chip enables (CE] CEZ) Data on the input pins I/00-1/0O7 is written
on the rising edge of WE (write cycle 1) or the active-to-inactive-edge of CET or CE2 (wrlte cycle 2). To avoid bus contention, external
devices should drive 1/0 pins only after outputs have been disabled with output enable (OE) or write enable (\NE)

Aread cycle is accomplished by assertmg output enable (OE) and.both chip enables (CEI, CE2), with write enable (WE) HIGH. The chip
drives 1/O pins with the data word referenced by the input address. When either ch.lp enable or output enable is inactive, or write enable is
active, output dnvers stay in high-impedance mode

All chip inputs and outputs are TTL-compatible, and operation is- “from a single 5V supply The AS7C512 is packaged in all hlgh volume
industry standard packages.

Absolute maximum ratings

Parameter Symbol Min Max Unit
Voltage on any pin relative to GND \A -0.5 +7.0 V.
Power dissipation ' : Pp - 1.0 w
Storage temperature (plastic) Tso ~55 +150 °C
Temperature under bias Thias . —10 +85 °c
DC output current Tout - 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 spec1ﬁcauon is not implied. Exposure to absolute max-
imum rating conditions for extended periods may affect reliability.

Truth table -
CE1 CE2 WE OF Data Mode
H X X X High-Z Standby (Isg, Isp1)
X L X X High-Z ' Standby (Isp, Isp;)
L H H H High-Z Output disable
L H H L Doyt Read
L H L X Diy Write
Key: X = Don't Care, L = LOW, H = HIGH
Recommended operating conditions ' (T, = 0°C to +70°C)
Parameter Symbol Min Typ Max Unit
‘ Vee 4.5 5.0 5.5 v
Supply volt
PPl voltage GND 0.0 0.0 0.0 v
v, 2.2 - Veet! v
Input voltage 14 - L
Vi -0.5 - 0.8 v
Vpp min = —3.0V for pulse width less than tpc/2
58 . B 9003449 0000792 &8uu EN
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DC operating characteristics 1

(Ve = 5V#10%, GND = 0V, T, = 0°C to +70°C)

-12 -15 -20 -25 -35

Parameter Symbol Test conditions Min Max | Min  Max | Min Max | Min Max | Unit
Input leakage Voo = Max,
current I Vi = GND to Ve ! ! O B
Output leakage CEl = Vi or CE2 = Vy,

ol Voo = Max, - 1 - 1 - 1 - 1 uA
current

Voue = GND to Ve

}?cliiia;tlsl‘llg}, oy 1 T = Vi CE2 = Vi, - 115] — 105 — 95| — 80 |mA
current € =l Ly = 0 mA - 110| - 100 = 9| - 75 | ma

1 OB =VigorCB2 =V, - 35| - 35 = 30| — 25 |ma
Standby = fnax = 30|~ 30| - 25| — 20 |mA
power supply CE1 2 V0.2V or CE2 0.2V, - S0) - 50| - 50| - 50|mA
current I Vin £0.2VorVy, 2 V0.2V,

e 0.2V orVin = Vec - 075 — 075 - 075 — 0.75| maA

vV, IoL = 8 mA, Ve = Mi - 04| - 04| — 0.4 - 04| V
Output voltage oL OL e m}

on  log = =4 mA, Voo = Min 24 - |24 — |24 - |24 — |V

Shaded areas contain advance information.

Capacitance 2 (f = 1 MHz, T, = Room temperature, Ve = 5V)
Parameter Symbol Signals Test conditions Max Unit
Input capacitance Cin A, CE1, CE2, WE, OF Vin = 0V 5 pF
1/0 capacitance Ci/o 1/0 Vin = Vour = OV 7 pF
Read cycle (Vee = 5VE10%, GND = 0V, T, = 0°C to +70°C)
-20 =25 -35

Parameter Symbol Min  Max | Min  Max | Min Max | Unit  Notes
Read cycle time trc 20 - 125 - |3 - ns
Address access time tan - 20| - 25| — 35| ms 3
Chip enable (CE1) access time tACE1 - 20| - 254{ - 35| ns 3,12
Chip enable (CE2) access time tacE2 - 20| - 25| - 35| ns 3,12
Output enable (OF) access time top - 5 - 6 - 8 ns
Output hold from address change tor 3 - 3 - 3 - | ms 5
Chip enable (ai_l) to output in Low Z  tepzg 3 - 3 - 3 - ns 4,5, 12
Chip enable (CE2) to outputinLow Z  tcrz, 3 - 3 - 3 - ns 4,512
Chip disable (CE1) to output in High Z teyz; - 5| - 6]~ 8| ns 4512
Chip disable (CE2) to output in High Z tcyzy - 5 - 6 - 8 ns 4,5, 12
Output enable to output in Low Z torz 0 - 0 - 0 — ns 4,5
Output disable to output in High Z tonz - 5 - 6 - 8 ns 4,5
Chip enable to power up time tpyy 0 - 0 - 0 - ns 4,5,12
Chip disable to power down time tp - 20 - 25| - 35| ns 4,5 12
Shaded areas contain advance information.

BN 9003449 0000793 780 W 59
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" Key to switching waveforms

W77 Rising input XY Falling input Undefined output/don’t care
_ Read waveform 1 367912 n o Address controlled

) tre |
Address . ) ).
g : ton
Data valid

_Dou:
Read.wavefom‘l 2 363912 _ v CE1 and CE2 conuolied

CEL ‘ﬁ( . - tre 7(

CE2 . o ' : ' 5‘
| Dout e Data valid B

e tcrz, terze — ) . X
¢ [ L lec

Supply i ;|Z 50% N _ 50% :'< Isp

current

Write cycle 1212 R ’ . _ (Vee = SVE10%, GND = OV, T, = 0°C to +70°C)
- -20 -25 -35
Parameter ’ ’ Symbol Min Max | Min Max | Min Max | Unit Notes
Write cycle time twe 20 - 1]20 - |30 - ns
Chip enable (CEI) to write end " tewn 12 — |15 —]20 - | ns 12
Chip enable (CE2) to write end S tewn 12 - |15 — |20 -~ ns 12
Address setup to write end taw 12 - |15 - |20 - ns
Address setup time tag 0 -~ 0 - 0 - ns 12

- Write pulse width ) typ 12 —-|15 - |17 - ns
Address hold from end of write tary 0o - o - 0 - ns
Data valid to write end tDw 12 - |15 — |15 - ns
Data hold time tpH 0 - 0 - 0 — ns 4,5
Write enable to outputin HighZ ~ tywy - - 5 - 5 - 5 ns 4,5
Output active from write end low . 3 -3 —13 =~ | ns 45

Shaded areas contain advance information.

¢ BN 9003449 0000?94 L17 W

|
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Write waveform 1 104412 WE controlled

twe
— taw tAH

Address ‘>

. Je— twp
WE 7(

- [ASS | thw IbH
Dy, ‘>L Data valid

L— twz — —-l tow
| -

Write waveform 2 161412

twe |
tAw tAH —
ddress ),

CE1 and CE2 controlled

. l—tas fewi w2 ———
CEI P
CE2 X‘

b twp
ZZZA A -l IHi I IR

L— twz —>[ bw
Diy Data valid

T

Data retention characteristics L version only
Parameter

Symbol Test conditions Min Max Unit
Ve for data retention Vpr Vee =2.0V 2.0 - v
Data retention current Iecor CEl > V0.2V or - 200 HA
Chip deselect to data retention time tcDR CE2 £0.2V 0 - ns
Operation recovery time tg Vin 2 V0.2V or tre - ns
Input leakage current | T | Vip £ 0.2V - 1 HA

Data retention waveform L version only

Data retention mode
Vee 45V R VpR 2 2.0V 45V
. | tcor tR
TET Vbr
CE1 Vin Vi
B 9003449 0000795 553 WA 1 61
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AC test conditions

— Output load: see Figure B, Thevenin equivalent:
except for tcp 7 and teyz see Figure C. 168Q
.— Input pulse level: GND to 3.0V. See Figure A. Doypr—AA— +1.728V
s — Input rise and fall times: 5 ns. See Figure A.
é — Input and output timing reference levels: 1.5V. +5V +5V
b 4800 430Q
+3.0V ——— Dout Dout
b 255Q 30 pF* 255Q 5pF*  including scope
and jig capacitance
GND GND GND
Figure A: Input waveform Figure B: Output load Figure C: Output load for tor 7, tepz

Notes

1 During V¢ power-up, a pull-up resistor to Ve on CEl is required to meet Igg specification.

2 This parameter is sampled and not 100% tested.

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

4tz and tepy ave specified with CL = SpF as in Figure C. Transition is measured £500mV from steady-state voltage.
5 This parameter is guaranteed but not tested.

6 WE is HIGH for read cycle:

7  CEI and OF are LOW and CE2 is HIGH for read cycle.

8  Address valid prior to or coincident with CE1 transition LOW and CE2 transition HIGH.

9  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 valid address to the first transitioning address.
12 CE1 and CE2 have identical timing. ’

62 ‘EE 9003449 0000796 497 WM

Power ed by | Cnminer.com El ectronic-Library Service CopyRi ght 2003



Typical DC and AC characteristics

Normalized supply current I¢, Igg
vs. supply voltage Ve

S

Normalized supply current I, Igy

AS7C512
AS7C512L

vs. ambient temperature T,

Normalized supply current Igp,
vs. ambient temperature T,

1.4 1.4
1.2 1.2 . 625 !
Ie Iee 5 Vee = 5.0V
£ 10 < B 10— % 25 =
O O ] 8
=~ 0.8 = 0.8 = s
. . =
% 3 = -
= 0.6 g 06 g
g Isp & Isp g /
2 0.4 2 0.4 g 02
—— S
0.2 =/ 0.2 “0.04
0.0 0.0
4.0 4.5 5.0 5.5 6.0 =55 -10 35 80 125 -5§ -10 35 125
Supply voltage (V) Ambient temperature (°C) Ambient temperature (°C)
Normalized access time ty, Normalized access time ty, Normalized supply current I
vs. supply voltage Ve vs. ambient temperature T, vs. cycle frequency 1/tge, 1/twe
L5 1.5 1.4
1.4 + 1.4 T 1.2 -
g T, = 25°C & Ve = 5.0V Vee = 5.0V
2 13 2 13 o 10— 1 =350
2 8 / £ a
g 12 g 12 g 08
s s L st
T o T o1 e Tg“ 0.6
g 1 8 L .
= \ = / g
E 10 £ 10 / Z 04
S E— o /
Z Z
0.9 0.9 0.2
0.8 0.8 0.0
4.0 4.5 5.0 5.5 6.0 -55 -10 35 80 125 0 20 40
Supply voltage (V) Ambient temperature (°C) Cycle frequency (MHz)
Output source current lny Output sink current I Typical access time change Aty
vs. output voltage Vg vs. output voltage Vo, vs. output capacitive loading
140 140 35
’E‘ 120 + = 120 + 30 1
R Vee = 5.0V g Vee = 5.0V Vee = 4.5V
g 10— 1 = 250c EIDO—T1=250C g
E s0 E 80 F 2
o =
Y M L—— £
5 60 60 o 15
=} ~ = 50
3 N : P g A
5 40 B = 10
3 B 0
& ~N £ L~ /
& 20 ™ & 20 Va 5 Vd
\
0 e~ 0 0
0.0 1.25 2.5 3.75 5.0 0.0 1.2§ 2.5 3.75 5.0 0 250 500 1000
Output voltage (V) Output voltage (V) Capacitance {pF)
63
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15 ns

AS7C512 ordering codes

Package \ Access Time

20 ns

- 25ms

35ms .

AS7CS12-15PC

Plastic DIP, 300 mil AS7C5121-15PC

AS7C512-20PC
AS7C512L-20PC

AS7C512-25PC
AS7C512L-25PC

AS7C512-35PC
AS7C512L-35PC

AS7CS512-15)C

Plastic SOJ, 300 mil AS7C5121-15)C

AS7C512-20]C
AS7C512L-20]C

AS7C512-25]C
AS7C512L-25]JC

AS7C512-35]JC
AS7C512L-35]C

AS7C512-158C

Plastic SOIC, 525 mil AS7CS12L-155C

SRAM

AS7C512-208C
AS7C512L-208C

AS7C512-258C
AS7C512L-258C

AS7C512-358C
AS7C512L-358C

Shaded areas contain advance information.

AS7C512 part numbering System

AS7C 512 X XX X

C

. Blank = Standard power
Device number
L = Low power

SRAM prefix Access time

Package:P = PDIP 300 mil
J = SOj 300 mil

§ = SOIC 525 mil

Commercial temperature range,
0°Cto 70 °C

64

- 9003449 DOOO?98 2ke -

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



