High Performance
256KX 16"
'CMOS SRAM

(R)‘ .

256K>< 16. CMOS SRAM

Preliminary information

Features
*» Organization: 262,144 words X 16 bits * Easy memory expansion with CE, OF inputs
* High speed * TTL-compatible, three-state I/O
- 15/20/25/35 ns address access time * 44-pin JEDEC standard package
- 8/10/12/15 ns output enable access time - 400 mil 5OJ
* Low power consumption *» Center power and ground pins for low noise
- Active: 1100 mW max (35 ns cycle, 5V) * ESD protection = 2000 volts
- Standby: 55 mW max, CMOS inputs * Latch-up current 2 200 mA
- Very low DC component in active power * Industrial temperature range available (-40 to +85 °C)
* Equal access and cycle times * 3.3V version available (AS7C34098)

» Individual byte read/write controls
¢ 2.0V data retention
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Selection guide

7C4098-15 7C4098-20 7C4098-25 7C4098-35

7C34098-15 7C34098-20 7C34098-25 7C34098-35 Unit

Maximum address access time 20 25 35 ns

Maximum output enable access time 10 12 15 ns

. . AS7C4098 190 170 150 mA
Maximum operating current

AS7C34098 160 140 120 mA

Maximum CMOS standby current 10 10 10 mA

Shaded areas contain advance information.
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Functional description

The AS7C4098 and AS7C34098 are high performance CMOS 4,194,304-bit Static Random Access Memories (SRAM) organized as 262,144
words X 16 bits. They are 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 15/20/25/35 ns with output enable access times (top) of 8/10/12/15 ns are ideal
for high performance applications. The chip enable input CE permits easy memory expansion with multiple-bank memory systems.

When CE is High the device enters standby mode. The standard AS7C4098 is guaranteed not to exceed 55 mW power consumption in
CMOS standby mode. Both devices offer 2.0V data retention.

A write cycle is accomphshed by asserting write enable (WF.) and chip enable (CE) Data on the input pins I/00-I/015 is written on the
rising edge of WE (write cycle 1) or CE _(write cycle 2): To avoid bus contention, external devices should drive I/0 pins only after cutputs
have been disabled with output enable (OE) or write enab]e (WE).

A read cycle is accomplished by asserting output enable (OE) and chip enable (-C—E) 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.

These devices provide multiple center power and ground pins, and separate byte enable controls, allowing individual bytes to be written and
read. IB controls the lower bits, 1/00-1/07, and UB controls the higher bits, 1/08-1/015.

All chip inputs and outputs are TTL-compatible, and operation is from a single 5V supply. Both devices are available in the JEDEC standard
400 mil, 44-pin SOJ package

Absolute maximum ratings

Parameter . Symbol Min Max Unit
Voltage on any pin relative to GND .V, -0.5 +7.0 v
Power dissipation - Pp - 1.5 W
Storage temperature (plastic) Tag —65 - +150 °c
DC output current Tone — 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 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
CE WE OF iB UB Supply current  [/00~1/07  1/08-1/015 ~ Mode
H X X X X I Lg;  HighZ High Z Standby
L H H X X . '
I X X m T Icc High Z High Z Output disable
L H Dout High Z
L H L H L Icc High Z Dout Read
L L Dout Dout
; L H Din High Z
L L X H L Tec High Z Din Write
L L Din Din ]
Key: X = don’t care, L = Low, H = High
130 B 9003449 0000A8L3 924 WA
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Preliminary information AS7C4098

] AS7C34098
N
Recommended operating conditions
Parameter Symbol Min Nominal Max Unit
AS7C4098 Vee 4.5 5.0 5.5 v
Supply voltage AS7C34098 Vee 3.0 3.3 3.6 \
GND 0.0 0.0 0.0 v
AS7C4098 Vi 2.2 - Ve +05 v
Input voltage AS7C34098 Vi 2.0 - Vee + 0.5 v
Vi —0.57 - 0.8 v
. . Commercial Ta 0 - 70 °C
Ambient operating temperature -
Industrial Ta -40 - 85 °C

T Vi, min = -3.0V for pulse width less than tge/2.

DC operating characteristics

-20 -25 -35

Parameter Symbol  Test conditions Max | Min _ Max | Min  Max | Unit
Input leakage

Vi =GND to V 2 - 2 - 2
current Hued m = GND to Vee uA

CE= Vi or OF = Vig
O leak: —

uiput leakage [Iol orWE=Vy ) = S . 5 HA

current

V10 =GND to V¢
Operating power I Min cycle, 100% duty AS7C4098 240| -~ 220 — 200| mA
supply current € TE= Vg, Igyr = OmA AS7C34098 220 - 200 - 180] mA
Standby Isp CE = Viy 60| — 60| — 60| mA

ower suppl CE> —

1zun'ent e Isp) B> Vec 0.2V, 104 - 10 | - 10 | mA

Vi = V0.2V or Vi € 0.2V

v, IoL = 8 mA, Ve = Min 04| -~ 04] - 04| V
Output voltage oL Ot £c -
Vou  lop=—4 mA, Vo = Min - 124 -J24 -] v

Capacitance
Parameter Symbol Signals Test conditions Max Unit
Input capacitance (&N A, CE, WE, OE, UB, LB Vin =0V 6 pF
1/0 capacitance Cro /0 Vin = Vour = 0V 8 pF

Key to switching waveforms
777} Rising input Falling input

Undefined output/don’t care

BN 9003449 00008bY ALO EE 131
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AS7C4098 Il Preliminary information

AS7C34098
_ N
Read cycle 3*
-20 -2§ -35
Parameter Symbol Min  Max | Min Max | Min  Max | Unit Notes
Read cycle time tre 20 - 25 - 35 - ns
Address access time tan - 20 - 25 - 35 ns
Chip enable (CE) access time tACE - 20 - 25 - 35 | ns
Output enable (OF) access time toE - 10 - 12 - 15 | ns
Output hold from address change toy 4 - S - 5 - ns 5
CE Low to output in Low Z terz 0 - 0 - ¢ - ns
CE High to output in High Z tcuz - 7 - 8 - 10 | ns
OE Low to output in Low Z oLz ] - 0 - 0 - ns 4,5
OE High to output in High Z tonz - 7 - 8| - 10| ns 4,5
Power up time oy 0 - (o] - 0 = ns
Power down time tep - 20 - 25 - 35 | ns
TB, UB access time tpa 10 - 12 - 15 ns
B, UB Low to output in Low Z tgrz 0 0 0 ns
LB, UB High to output in Highz tRHZ 7 - 8 - 10 | ns
Read waveform 1 %77
Re
Address
fon —* — o4
Data out Previous data valid Data valid

Read waveform 2 682

= I e
L — j R | l._tOH tonz
L_ 4z —_t:CE tcuz
5m I g

B 9003449 DDDOALS 777 EA

- ___________________________________________________________________________
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Preliminary information ll AS7C4098
AS7C34098
N

Write cycle £

-15 -20 -25 -35
Parameter Symbol Min Max | Min Max | Unit Notes
Write cycle time twe 25 - |35 - ns
Chip enable (&) to write end tew 17 - {20 - ns
Address setup to write end Aw 17 - |20 -~ ns
Address setup time tag 6 —-f{0 - ns
Write pulse width e 17 - (20 - ns
Address hold from end of write tan o -0 - ns
Data valid to write end thw 12 - 115 - ns
Data hold time by 0 —-]10 - ns 4
Write enable to output in High-Z twz - 8{ - 8 ns 4,5
Output active from write end tow 2 -2 - ns 4
Byte enable Low to write end tgw 17 - 120 =~ ns 4

Write waveform 1 1021

Address

\ A
h A
e [DW — |— Ipy —
Data in Data valid j—
l— ‘wz tow |

Data out Data undefined

High-Z

Write waveform 2 1011

Address

ag —— \l‘— tow *"“’l/ T Ym

CE

Data in

Data cut

High-z I\ Data undefined

133
EN 9003449 000086L L33 HM
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AS7C4098 ‘ Preliminary information .
AS7C34098 )l

Write waveform 3 1011

Address . = }L .
Dafa in I . " Data valid
Data out Tieh { Data undefined ]<—H hf]ZJH _')‘(
ig 18
Data retention characteristics 3
Parameter » Symbol Test conditions Min - Max Unit
Vcc for data retention Vpr Vee = 2.0V - 2.0 - v
Data retention current Tccor — - 500 pA
Chip deselect to data retention time tepR CE2Vec02V 0 - " ns
Operation recovery time | Vin 2 V0.2V or tre .- ns
Input leakage current | Iy Vin S 0.2V pA
Data retention waveform
Ve G w
G Vm o “z AN
134
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Preliminary information AS7C4098

AS7C34098

%

AC test conditions

- Output load: see Figure B, except as noted.
- Input pulse level: GND to 3.0V. See Figure A.

Thevenin equivalent:

1682
- Input rise and fall times: 3 ns. See Figure A. Doy AA—s +1.728V
- Input and output timing reference levels: 1.5V. +5V +5V
) 430Q 4300
DO\.I[ Dout
255Q 30 pF* 255K SPF*  sincluding scope
and jig capacitance
GND GND
Figure A: Input pulse Figure B: Qutput load Figure C: Output load for tcy 7, toyz,

toLz: toHz twz: tow

Notes

During Ve power-up, a pull-up resistor to Ve on CE is required to meet Isp specification.

This parameter is sampled and not 100% tested.

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

tcrz and teyyz are specified with C) = SpF as in Figure C. Transition is measured £500mV from steady-state voltage.
This parameter is guaranteed but not tested.

WEis High for read cycle.

CE and OF are Low for read cycle.

Address valid prior to or coincident with CE transition Low.

All read cycle timings are referenced from the last valid address to the first transitioning address.
10 CE or WE must be High during address transitions.

11 All write cycle timings are referenced from the last valid address to the first transitioning address.
12 This data applies to the AS7C4098 only. The AS7C34098 functions similarly.

13 2V data retention applies to commercial temperature range operation only.

W W N R W N

M 9003449 0000ALS 40L WA 135
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AS7C34098 ﬁl!i
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Typical DC and AC characteristics 72
Normalized supply current I, Igg Normalized supply current Irc, Isp 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 I
] .
é - I L P e Iec 3 Vee= 5.0V
= 08 =08 Z s -~
g g = -
£ 06 = 0.6 T //
g g =1
g 04 L R et I - BV = E =
g 0. S 0. E 02
/ N 2 ~
0.2 0.2 *0.04
0.0 - 0.0
4.0 4.5 5.0 5.5 6.0 -55 -10 35 80 128 =55 -10 35 80 125
Supply voltage (V) Ambient temperature (°C) Ambient temperature (°C)
Normalized access time ty Normalized access time ty 5 Normalized supply current I
vs. supply voltage V¢ vs. ambient temperature T, vs. cycle frequency 1/tge, 1/tywe
1.5 1.5 - 1.4
1.4 1.4 T 1.2 I
:é T, = 25°C E Vee = 5.0V Ve = 5.0V
513 2 13 g 10—, =250
8 1.2 8 1.2 / ; /
g 1 g L v g 0s
3 1.1 P g 1.1 pd 3 0.6
= \ S / g
g Mo g A Z
1.0 g5 1.0 0.4
=] I — ] /
Z z
0.9 0.9 0.2
0.8 0.8 . 0.0
4.0 4.5 5.0 55 6.0 ~55 ~10 35 80 125 0 25 S0 75 100
Supply voltage (V) Ambient temperature (°C) Cycle frequency (MHz)
Output source current Iy Output sink current Iy Typical access time change Aty
vs. output voltage Vi vs. output voltage Ve vs. output capacitive loading
140 140 35
< 120 T ,é\ 120 1 30
g Vee = 5.0V Vee = 5.0V Vee = 4.5V
g 190 —T1, =25 o 100 — 1, = 25°C z 25
& g =
5 80 g s0 20
@ L — =
o A2 / —
5 60 < ¥ 60 = % 15 =
< 40 ™, B W yd & 10 Z
2. \ g / ] /
8 2 \\ S 20 A 5 pd
0 0 - 4]
0.0 1.25 2.5 3.75 5.0 0.0 1.25 2.5 3.75 5.0 0 250 500 750 1000
Output voltage (V) -Output voltage (V) Capacitance (pF)
136 - mm a0 '
| 9003449 D0O00&LY 342 WA
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Preliminary information AS7C4098

] AS7C34098
4}\\@
AS7C4098 ordering codes
Version \ Access time 15ns 20 ns 25ns 35ns
Commercial temperature 5V AS7C4098-20JC AS7C4098-25]C AS7C4098-35]C

3.3V
Industrial temperature sV -
3.3V -

AS7C34098-20]C AS7C34098-25]C AS7C34098-35]C

AS7C4098 part numbering system

AS7C X 4098 XX X X
_ Temperature range,
SRAM prefix Blank = 5V CMOS Device number  Access time Package: ] = SOJ 400 mil C= Commercial: 0°C 10 70°C
3 = 3.3V CMOS ©
I'= Industrial:  -40°Cto 85°C
B 9003449 0COO0A7?0 Oby EE 137
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