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AS7C4098
AS7C34098

5V/3.3V 256Kx16 CMOS SRAM

Features
* Organization: 262,144 words x 16 bits
* Available in 3.3V (AS7C34098) and 5V (AS7C34098)
versions
« High speed
- 10/12/15/20/25 ns address access time
- 4/4/5/5/6/7 ns output enable access time
* Low power consumption
- Active: 990 mW max (20 ns cycle, 5V)
- Standby:55 mW max, CMOS inputs
- Very low DC component in active power
» Equal access and cycle times
« Individual byte read/write controls
* 2.0V data retention

Logic block diagram

« Easy memory expansion with CBE inputs
* TTL- and CMOS-compatible, three-state |/
* 44-pin JEDEC standard packages

- 400 mil SOJ

- 400 mil TSOP 1
 Center power and ground pins for low noise
» ESD protectiore 2000 volts
* Latch-up current 200 mA
« Industrial temperature range available (-40 to +85 °C)
» Downward pin-compatible

- 32Kx16 (AS7C3513)

- 64Kx16 (AS7C31026)

- 128Kx16 (AS7C3128K16)

Pin arrangement

N e Ve SOJ, TSOP II
AR— 5
A3 —>| § 1024 x 256 x 16 l— GND A0 CJ10 441 A17
Ad—> 2 Array Al 2 431 A16
A—> = A2 3 42 A15
AT—>| @ (4,194,304) A3 4 41— ©E
A8 — A4 5 40— Us
A12 —> CE e 391 [B
A13—> oo 7 38— 1/015
| [ o1 T8 371 o4
— — > - | — —1
|/I(I)C;8|/£; — t:ilcf)fer le—>| Control circuit :;8:2% [ — S130 gg:l :jgig
I [ Vee 11 341 GND
GND [J12 33— Ve
WE g Column decoder 1104 13 32[1 o1
—o/ Vos 14 31— /010
TTTTTTTT 106 ] 15 30— 109
9 W OO o< W O~ |/OJ 16 29—/ 1/08
e R I A A A WE 17 281 NC
UB—| A5 |18 271 A14
g A6 19 26— A13
OE g A7 20 251 A12
® e R =
Lt —=—pu
Selection guide
7C34098-10 7€4098-12 7C4098-15 7C4098-20 7C4098-25
7C34098-12 7C34098-15 7C34098-20 7C34098-25 Unit
Maximum address access time 10 12 15 20 25 ns
Maximum output enable access time 4 5 5 6 7 ns
. . AS7C4098 - 220 180 170 mA
Maximum operating current
AS7C34098 200 170 120 110 mA
Maximum CMOS standby current 10 10 10 10 mA
Shaded areas indicate preliminary 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 irerfacing ar
desired.

Equal address access and cycle timgs, ke, twc) of 10/12/15/20/25 ns with output enable access tirgges @f 4/5/5/6/7 ns are ideal
for high performance applications. The chip enable inpup&its easy memory expansion with multiple-bank memory systems.

When CEis 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 accomplished by asserting write enable 't chip enable (QEData on the input pins 1/00-1/015 is written on the
rising edge of WEwrite cycle 1) or CEwrite cycle 2). To avoid bus contention, external devices should drive I/O pins only after outputs
have been disabled with output enable YOEwrite enable (WE

A read cycle is accomplished by asserting output enablg 48 chip enable (QEwith write enable (WEHigh. The chip drives 1/0O
pins with the data word referenced by the input address. When either chip enable or output enable is inactive, or wstactinable
output drivers stay in high-impedance mode.

These devices provide multiple center power and ground pins, and separate byte enable controls, allowing individual yteerto be
and read. LBcontrols the lower bits, 1/00-1/07, and WBntrols the higher bits, 1/08—1/015.

All chip inputs and outputs are TTL- and CMOS-compatible, and operation is from either a single 5V (AS7C4098) or 3.3V (A37C3409
supply. Both devices are available in the JEDEC standard 400-mil, 44-pin SOJ and TSOP |l packages.

Absolute maximum ratings

Parameter Symbol  Min Max Unit
\oltage on any input pin relative to GND (7C4098) t V -0.5 +7.0 \%
Voltage on any input pin relative to GND (7C34098)  V -0.5 +5.5 \%
Voltage on any 1/O pin Y, -0.5 Vec+ 0.5 \Y,
Power dissipation B - 15 w
Storage temperature s -55 +150 °c
DC output current dut - +/-20 mA

Stresses greater than those listed uddisolute Maximum Ratingeay 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 thisospeaifatamplied. Exposure to
absolute maximum rating conditions for extended periods may affect reliability.

Truth table
CE WE OE LB UB Supply current  1/00-1/07 I/08-1/015  Mode
H X X X X | s Is1 High Z High Z Standby
L H H X X ) . .
] > ” H H lcc High Z High Z Output disable
L H Dout High Z
L H L H L lce High Z Dout Read
L L Dour Dour
L H Dy High Z
L L X H L lce High Z Din Write
L L Din Din

Key: X = don't care, L = Low,H = High
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Recommended operating conditions
Parameter Symbol Min Nominal Max Unit
AS7C4098 \ec 4.5 5.0 55 Y
Supply voltage AS7C34098 e 3.0 3.3 3.6 \Y
GND 0.0 0.0 0.0 \Y
AS7C4098 A 2.2 - Vec+t05 V
Input voltage AS7C34098 4 2.0 - Vece+t05 V
v —0.5' - 0.8 Y%
) ) Commercial iy 0 - 70 °C
Ambient operating temperature -
Industrial Ta -40 - 85 °C
TV, min = -3.0V for pulse width less thagd2.
DC operating characteristics
-10 -12 -15 -20 -25
Parameter Symbol Test conditions Min  Max | Min Max | Min Max | Min Max | Min Max | Unit
Inputleakage _
current | ||_| I V|N =GND to VCC - 1 - 1 - 1 - 1 — 1 |J.A
Output —_— —— =
leakage ol SE _—VgN(I)Dr tC())EV_ Vin or WE =V - 5| - 5| - 5| - 5| pA
current o = cc
Sgﬁ;}iﬁ%ply | Min cycle, 100% duty _ AST7C4098 - 200f - 18( - 150 - 125 mA
current €¢ CE=Vy loyr=0mA - As7c34098| - 1100 - 90 - 8 - 70 mA
Standby Iss CE= Vi, t=MAX - 60| - 60 - 60 - 60] mA
power supply ==
current lsB1 SE Z>\</CC‘ 00-22\</ 3 - 10| - 10| - 10| - 10| mA
IN 2 Ve . or \4N <0.2v, f=0
Output VOL lOL =8 mA, VCC = Min - 0.4 - 0.4 - 0.4 - 0.4 V
VOItage VOH lOH =—4 mA, VCC: Min 2.4 — 2.4 - 2.4 — 2.4 - V
Shaded areas indicate preliminary information.
Capacitance
Parameter Symbol  Signals Test conditions Max Unit
Input capacitance e A, CE, WE, OE UB,LB V=0V 6 pF
I/O capacitance o I/O VN = VouT = 0V 8 pF

Key to switching waveforms
[ Rising input

DID 11-20004-*A. 9/28/99

[ Falling input

[ ] Undefined output/don’t care
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Read cycle®
-10 -12 -15 -20 -25
Parameter Symbol Min  Max ‘ Min Max | Min Max | Min Max | Min Max | Unit Note
Read cycle time de 10 - 2 -| 15 -—-| 20 -—-| 25 - ns
Address access time ad - 10 - 12| - 15/ - 200 - 25 ns
Chip enable (CEaccess time  tace - 10 - 12| - 15| - 20| - 29 ns
Output enable (OFaccess time  tog - 4 - 5| - 5| - 6| - 7| ns
Output hold from address change gyt - - - - - ns 5
CE Low to output in Low Z teLz - - - - -| ns 4,5
CE High to output in High Z tenz - 4 - 5| - 6| - 7| - 8| ns 4,5
OE Low to output in Low Z toLz 0 - 0 -] 0 -] 0 -] 0 ~-| ns 45
OE High to output in High Z tonz - - 5 - 6| - 7| - 8| ns 45
LB, UB access time tea - - 5| - 6| - 7| - 8| ns
LB, UB Low to outputin Low Z tg 7 0 - 0 -/ 0 -] 0 -] 0 -| ns
LB, UB High to output in High Z tgyy - 4 - 5| - 6| - 7| - 8| ns
Power up time du 0 - 0 - 0 - 0 - 0 - ns 5
Power down time db - 10 - 12y - 15| - 200 - 29 ns 5
Shaded areas indicate preliminary information.
Read waveform &7:°
rc
Address >< ><
taa
ton — «— — <~ toH
Data out Previous data valid >< Data valid )(
Read waveform 289
tre
Address >
taa
OE
tolz — .t_OE — toH tf—TZ
c—E }
tace ‘
— Tz — tchz
5. U | |
. “—— tga — ‘ tBI—IZ
BLZ — —
Data out ( ) Data valid >‘< —
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Write cycle!!
-10 -12 -15 -20 -25
Parameter SymboMin Max ‘ Min Max|Min Max |Min Max |Min Max | Unit Note
Write cycle time e 0 - 12 -} 15 -—-| 20 -—-| 25 - ns
Chip enable (CEto write end tew 7 - 8 -—-]10 -| 15 -| 17 - ns
Address setup to write end A 7 - 8 -|110 -| 15 -—-| 17 - ns
Address setup time Ak o - 0 -] 0 - 0 - 0 - ns
Write pulse width Wp 7 - 8 -—-]10 -| 15 -—-| 17 - ns
Address hold from end of write o - O - 0 - 0 - 0 - ns
Data valid to write end o 5 - 6 - 7 -/ 10 -| 12 - ns
Data hold time By o - 0 -] 0 - 0 - 0 - ns 4,5
Write enable to output in High-Z % - 4 - 5 - 6 - 8 - 8 ns 4,5
Output active from write end ofv 1 - 1 -] 1 - 1 - 2 - ns 4,5
Byte enable Low to write end Bl - -|112 -| 15 -—-| 17 - ns 4,5
Shaded areas indicate preliminary information.
Write waveform 2011
twe
Address > )(
— ftew —  tad
CE
| |———  tw
LB, UB
taw
"— tas—| twp
WE
«— fpw—|«— TIpH —*\‘
Data in Data valid )
 twz | Tow .
Data out Data undefined High-Z !\—
Write waveform 2011
twc
Address
CE
‘<—— taw
LB, UB
- twp —_—
WE
— lpw — {pH
Data in - [ Data valid )‘7
CLZ —| [~ - tWZ —»\‘ ‘ tOW
Data out High-Z Data undefined | HighZ

DID 11-20004-*A. 9/28/99
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Write waveform 3011
twe
Addres:
tAS _ — tCW _— -— tAH
CE
— tAW _—
— tBW R
LB, UE
WE
Data in Data valid >’<
/ tWZ |<— tDH —_—
Data out i
ata ou High-Z {  Data undefined High Z
Data retention characteristits
Parameter Symbol Test conditions Min Max Unit
Vc for data retention ¥R 2.0 - \Y,
R VCC =2.0V
Data retention current ckpr - - 500 HA
. - > .
Chip deselect to data retention time cok CE2Vec 0.2V 0 — ns
: . Vin2Vec—0.2Vor
Operation recovery time Rt in=¥CC" t - ns
Vi, £0.2V RC
Input leakage current [ ] - 1 MA
Data retention waveform
. Dataretentionmode
Vee 45V°K VpRr = 2.0V 4.5V
tcor R
CE ViH Vor ViH
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AC test conditions

- Output load: see Figure B, except as noted.
- Input pulse level: GND to 3.0V. See Figure A. 1680
- Input rise and fall times: 3 ns. See Figure A. Dour—y\— +1.728V

- Input and output timing reference levels: 1.5V. +5V +5V
{ o { o

DOUt | DOUt |
2559% =é 30 pF* 2552 % TOSPF*  sincuding scope

and jig capacitance
v GND <~ GND

Thevenin equivalent:

Figure A: Input pulse Figure B: Output load Figure C: Output load foist 7, tchz,
toLz: toHz: twz, tow

Notes

During V¢ power-up, a pull-up resistor toc¥: on CEis required to meetk specification.

This parameter is sampled and not 100% tested.

For test conditions, seeC Test ConditionsFigures A, B, C.

tcLz and £z are specified with C= 5pF as in Figure C. Transition is measut80mV from steady-state voltage.
This parameter is guaranteed but not tested.

WE is High for read cycle.

CEand OEare Low for read cycle.

Address valicprior to or coincident with CEransition Low.

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

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

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

© 00N O~ WDN P
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DID 11-20004-*A. 9/28/99 ALLIANCE SEM ICON DUCTOR




SRAM

AS7C4098
AS7C34098

Typical DC and AC characteristi¢$

1.4
1.2
1.0
0.8
0.6

Normalized k¢, Isp

0.4
0.2
0.0

4.0 4.5 5.0 55 6.

15
1.4
1.3
1.2
1.1
1.0

Normalized access time

0.9
0.8

4.0 4.5 5.0 5.5 6.

140
120
100
80
60
40

Output source current (mA)

20
0

0.0 125 25 375 5,

102

Normalized supply currentt, Isg

vs. supply voltage ¥c

lcc

Supply voltage (V)

Normalized access timg
vs. supply voltage ¥c

T,=25°C

Supply voltage (V)

Output source currengy
vs. output voltage ¥y

VCC =5.0V

— T,= 25°C

AN

N

Output voltage (V)

A

®

Normalized supply currengt, Isg
vs. ambient temperaturg, T

Normalized supply currentgy
vs. ambient temperaturg

14
1.2 % 625
?) [ ICC %] VCC: 5.0V
— 10 g 25
O I =2
- L
= 0.6 k5 1
© . N
£ | S S
S 0.4 S8 £ 0.2 /
z S
0.2 <0.04
0.0
0 -55 -10 35 80 125 -55  -10 35 80 125
Ambient temperature (°C) Ambient temperature (°C)
Normalized access timg4 Normalized supply currengg
vs. ambient temperature vs. cycle frequency M, 1/t c
15 14
2 1.4 1.2
= VCC =5.0V VCC =5.0V
@ 13 0 1.0 1.2 950¢
! A 3 :
g 1.2 © 0.8
o N
N 11 yd £ 0.6
® S
€ 10 Z 04
S /
0.9 0.2
0.8 0.0
0 -55 -10 35 80 125 0 25 50 75 100
Ambient temperature (°C) Cycle frequency (MHz)
Output sink currentd, Typical access time chandéaa
VS. output voltage ¥ Vs. output capacitive loading
140 35
&E‘ 120 30
- VCC: 5.0V — VCC:4.5V
£ 100/—1,=25°C £
S 80 £ 20
o c
x — | o
= 60 =] 15
R ('5
a 40 pd & 10 e
= L 7
O 20 /] 5
0 0
0 00 125 25 375 50 0 250 500 750 1000

Output voltage (V)

ALLIANCE SEMICONDUCTOR

Capacitance (pF)
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AS7C4098 ordering codes

Package Version 10 ns

12 ns

®

AS7C4098

AS7C34098

15 ns

20 ns

25ns

AS7C4098-12JC

AS7C4098-15JC

AS7C4098-20JC

AS7C4098-25JC

Commercial 5V
temperature 3 3y

AS7C34098-123C

AS7C34098-15JC

AS7C34098-20JC

AS7C34098-25J(

AS7C4098-12JI

AS7C4098-15JI

AS7C4098-20JI

AS7C4098-25J1

AS7C34098-12JI

AS7C34098-15JI

AS7C34098-20JI

AS7C34098-25J1

AS7C4098-12TC

AS7C4098-15TC

AS7C4098-20TC

AS7C4098-25TC

AS7C34098-12TC

AS7C34098-15TC

AS7C34098-20TC

AS7C34098-25TC

SOJ
Industrial 5V
temperature 3 3y
Commercial 5V
temperature 3 3y
TSOP I

AS7C4098-12TI

AS7C4098-15TI

AS7C4098-20TI

AS7C4098-25TI

Industrial 5V
temperature 3 3y

AS7C34098-12TI

AS7C34098-15TI

AS7C34098-20TI

AS7C34098-25TI

Shaded areas indicate preliminary information.

AS7C4098 part numbering system

AS7C X 4098 —XX X X

Blank = 5V CMOS . Package:J = SOJ 400 mil Temperature range,
Srzﬁ)':/' 3 =33V r'?jr‘r’]'ggr ﬁ;‘fss T = TSOP Il 400 C= Commercial:0°C to 70°C
P CMOSs mil I = Industrial: -40°C to 85°C

DID 11-20004-*A. 9/28/99
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