January 2005 I AST7C4098
AS7C34098
N
SV/3.3V 256K > 16 CMOS SRAM
Features
* ASTC4098 (5V version) * Low power consumption: STANDBY
« ASTC340098 (3.3V version) - 110 mW (AS7C4098)/max CMOS
» Industrial and commercial temperature - 72 mW (AS7C34098)/max CMOS
* Organization® 262 144 words x 16 bits » Individual byte read/write confrols
* Center power and ground pins * Easy memory expansion with CE, OE mputs
* High speed * TTL- and CMOS-compatible, three-state 'O
- 10/12/15/20 ns address access time * 44-pm JEDEC standard packages
- 5/6/7/8 ns output enable access time - 400-mul SOJ
* Low power consumption: ACTIVE - TSOP 2
- 1375 mW (AS7C4098)/max @ 12 ns * ESD protection = 2000 volts
- 576 mW (AS7C34098)/max @ 10 ns » Latch-up current = 100 mA
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Selection guide
-10 -12 -15 =20 Unit
Maximum address access time 10 12 15 20 ns
Maximum output enable access time 5 ] 7 i ns
. . ASTC4098 — 250 220 180 mA
Maximum operating current
ASTC34098 160 130 110 100 ma
. ASTC4098 — 20 20 20 ma
Maximum CMOS standby current
ASTC34098 20 20 20 20 mA




Functional description

The ASTC4008 and ASTC34098 are high-performance CMOS 4,194 304-bit Static Random Access Memory (SEAM) devices
organized as 262,144 words * 16 Dits. Thev are designed for memory applications where fast data access, low power, and
simple interfacing are desired.

Equal address access and cycle times (ta 4. tpe. tyye) of 10/12/15/20 ns with output enable access times (tgg) of 5/6/7/8 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 AS7C4008/AS7C34098 is guaranteed not to exceed 110/
T2mW power consumption in CMOS standby mode. A write cycle is accomplished by asserting write enable (WE) and chip
enable (CE). Data on the input pins I'O1-I/016 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'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 (OE) and chip enable (CE), with write enable (WE) High. The chip
drives I'O 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. LB controls the lower bits, 'O1-1'08, and UB controls the higher bits, I'O2-L/016.

All chip inputs and oufputs are TTL- and CMOS-compatible, and operation 1s from either a single 5V (AS57C4098) or 3.3V
(ASTC34008) supply. Both devices are available in the JEDEC standard 400-mL, 44-pin SOJ and TSOP 2 packages.

Absolute maximum ratings

Parameter Device Symbol Min Max Unit
i i _ . ASTC4098 Vi —0.50 +7.0 V
Voltage on Ve relative to GND .
ASTC34008 Vi -0.50 +5.0 V
Voltage on anv pin relative to GND Vin —0.50 Voo +0.50 V
Power dissipation Pp - 1.5 W
Storage temperature j —65 +150 *C
Ambient temperature with Vo applied Tbi.:s —55 +125 “C
DC current into outputs (low) IouT - =20 mA

Note: Stresses greater than those listed under dbsolute Madmum Ratings may cause permanent damage to the device. This is a stress rating only and
fimetional operation of the device at these or any other conditions outside those indicated in the operational sections of this specification 15 not mplied
Exposure to absolute maximum ratmg conditions for extended penieds may affect reliability.

Truth table

CE WE OE LB UB I'01-1/08 1/09-1/016 Mode
H X X X X High Z High Z Standby (Isp. Isg;)
L H H X X _ _ .
3 < < = = High Z High Z Output disable (L)
T H DouT High Z
L H L H L High Z DoutT Read ()
L L Dout Dout
L H Dpy High Z
L L X H L High Z Dy Write (Ice)
L L Dpy Dy

Key: X=Don't care, L=Low, H=High.



Recommended operating conditions

Parameter Symbol Min |Typical| Max |Unit
ASTC40098 Ve (12/15/20) 4.5 5.0 5.5 v
Supply voltage ASTC34008 Ve (10) 315 i3 3.6 v
ASTC34008 Voo (12/15/20) 3.0 33 36 V
ASTC4098 Viz 22 - |Vpe+05| V
Input voltage ASTC34008 Vig 2.0 - |Vee+05| V
Th 05| - 08 v
) ) commercial Ta - 70 “C
Ambient operating temperature | — . _
industrial Ty —40 - 85 =C
1 Vg min =—-1.0V for pulse width less than 3ns.
DC operating characteristics (over the operating rmngejI
-10 -12 -15 =20
Parameter |Symbol Test conditions Min | Max | Min | Max |Min | Max | Min | Max | Unit
ey ASTC4008/
Input leakage I ) ‘*’_CC Max ) B 1 B 1 B 1 B 1| A
current Vpy=GND o Ve ASTC34008
__ Vee=Max 1008
Output leakage h CE=VgorOE=Vy ASTC4098/ 3 1 3 1 3 1 3 1 | ua
current Lo ot WE=Vp ASTC34008 "
‘u‘m =GND to VCC
Operating Ve =Max ASTC4008 | - - - | 250 | - | 220 | — | 180 | mA
power supply Iee Min cycle, 100% duty
current CE = V. Igyr = 0mA ASTC34008| — (160 (| — [ 130 | — (110 | — | 100 | mA
I Ve = Max ASTC4008 | - - — | 60 | — | 60 | — | 60 |mA
_ =B CE= V. f=Max AS7C34008) — |60 [ - | 60 | - | 60 | - | 60 {maA
Standby power
511Pp1_1,.' current 1"'(:[ =Max ASTC4008 - - - 20 - 20 - 20 ma
Isgi |CE2Vee—-02V. V2 Vee
—0.2V or Vg €02V, £=0 ASTC34008| — [ 20 - | 20 | — [ 20 [ — | 20 |mA
VoL Iop.=8mA Vee=Min [ASTC4098/| — |04 | — (04 | - (04| - |04 | V
Output voltage —— - _ -
15.."{::,]:_1 I.DH=—4 !]L'ﬂ!..-‘UCC=I'Ir'IUl ASTC34008| 24 - 24 — 2.4 - 24 - V
Capacitance (f=1MHz, T, =25 C, V¢ = NOMINAL)Y’
Parameter Symbol Signals Test conditions Max Unit
Input capacitance Cm A.CE.WE.OQE.UB.LB V=0V i) pF
I/O capacitance Cro 'O Vo =Vour=0W 8 pF




Read cycle (over the operating range

3,9
)

—10 -12 -15 =20
Parameter Symbol | Min | Max | Min | Max | Min | Max | Min | Max | Unit |Notes
Read cycle time tpe 10 - 12 - 13 - 20 - ns
Address access time tan - 10 - 12 - 15 - 20 ns
Chip enable (CE) access time tacE - 10 - 12 - 15 - 20 ns
Output enable (OE) access time toE - 3 - ] - 7 - 8 ns
Output hold from address change tom 3 - 3 - 3 - 3 - ns 3
CE Low to output in low Z terz 0 - 3 - 0 - 0 - ns | 4.5
CE High to output in higfch Z teyz - 5 - i) - 7 - 9 ns 4.5
OE Low to output in low Z torz 0 - 0 - 0 - 0 - ns | 4.5
OE High to output in high Z tomz - 5 - - 7 - 9 ns 4.5
LB, UB access time tga - 5 - - 7 - 8 ns
LB. UB Low to output in low Z tp1 7 0 - 0 - i - 0 - s
LB. UB High to output in high Z taH7 - 5 - 6 - 7 - 0 ns
Power up fime oy 0 - ] - 0 - 0 - ns 3
Power down time tepy - 10 - 12 - 15 - 20 ns 3
Key to switching waveforms
" Rising input “~___. Falling input I Undefined/don’t care
Read waveform 1 (address (‘D]ltl'(‘.llle(l)ﬁ’ "
R
Address Iy :\:
— oty —
tog — — — ~—fon
Datagyy Previous data valid J |[ Data valid ‘4"
Read waveform 2 (CE, OE, UB, LB cunt1‘ulled)5’3’9
. trc
Address I.r :In
tas
OE
foE
oLz — —
= I
tace
—fr 7 —]
IB.UB
. tga
Bz —— —_—
Dataggrr ‘ Data valid ;_7




Write cvcle (over the operating 1'ange}”

10 -12 -15 =20

Parameter Symbol | Min | Max | Min | Max | Min | Max | Min | Max | Unit | Note
Write cycle time twe 10 - 12 - 15 - 20 - ns
Chip enable (CE) to write end tew 7 - 5 - 10 - 12 - ns
Address setup to write end taw - - 10 - 12 - ns
Address setup time tas - - 0 - 0 - ns
Write pulse width (OE = High) twel 7 - 5 - 10 - 12 - ns
Write pulse width (OE = Low) tweo 10 - 12 - 15 - 20 - ns
Write recovery time tup 0 - 0 - 0 - 0 - ns
Address hold from end of write tal 0 - 0 - 0 - 0 - ns
Data valid to write end tow 5 - ] 7 - 9 - ns
Data hold time to 0 - 0 - 0 - 0 - ns | 4.5
Write enable to output in High-Z twz 0 3 0 ] 0 7 0 9 ns | 4.5
Chutput active from write end tow 3 - 3 - 3 - 3 - ns 4.5
Byte enable Low fo write end tpw 7 - 8 - 10 - 12 - ns 4.5

Write waveform 1(WE controlled)?%#

Address

N

— tAS_'| f

Datap;

Datagyry

Write waveform 2 (CE controlled)!%!

Data undefined

we |t
— ]
10
Address
CE hs— — tew !
CE
i i
' A“-'
By —
1B.UB
— r“r —_—
WE
— Tpw —|= tom .-
[ - \
Datapy triz — Tty — Data valid : |
D [ oW —
ata gy HighZ i Data undefined Y _




Write waveform

3 10,11

twrc

1§ [l
Address ' “

II

—_— tpyg —m—m8M8M8M8

IE.TB /

w —
tD “.' —_— —

Datap,; [ r— - Data valid )’\
; ,- —
a
8o High Z { Data undefined / | —

AC test conditions

- Output load: see Figure B or Figure C.

- Input pulse level: GIND to 3.0V. See Figure A. . . 16802 i

- Input rise and fall times: 2 ns. See Figure A Thevenin equivalent: p, p —AAw—s +1.728V (5V and 3.3V)

- Input and output timing reference levels: 1.5V. IV +3.3V

o0V Dout 43002 3200
' 90% 90% Dour
9 13 13
. 1 10% 25502 c 35002 C
2ns GND GND
Figure A: Input pulse Figuere B: 3V Output load Figuere C: 3.3V Output load

Notes
1  Duming Vi power-up, a pull-up resistor to Vi on CE is required to meet Igp specification.
2 This parameter 1s sampled but not 100%% tested.
3 Fortest conditioms, see AC Test Condifions, Figures A B, C.
4 trpz and topy are specified with Cp = 5pF as in Figure C. Transition is measured +300mV from steady-state voltage.
5 This parameter is guaranteed. but not tested.
6 WE is High for read cycle.
7 TE and UE are Low for read cycle.
8 Address valid prier to or coincident with TE transition Low:.
9 All read cycle timings are referenced from the last valid address to the first transitioning address.

[
Ll =]

—
]

—
(¥

CE or WE st be High during address transitions. Either TE or WE asserting high terminates a write cycle.
All wnte cycle timings are referenced from the last valid address to the first transitioning address.
Not applicable.

C = 30pF, except on High 7 and Low Z parameters. where C = 5pF.



Typical DC and AC characteristics?’

Normalized supply eurrent ICC. ISB
vs. supply voltage VCC

Normalized supply current I, I
vs. ambient temperature T,
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= 06 = 06
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02 02
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MIN NOMINAL MAX —55 —10 35 20 125
Supply voltage (V) Ambient temperatugre (°C)
Normalized access time ty s Normalized access time ty s
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Crutput source current Ly Crotput sk current Ty
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Package dimensions

I_II_II_H_H_II_II_II_H_H_II_II_II_II_H_II_II_II_[I_H_II_I
4323231303935 1303334333051 009 202304

L8] L3

44-pin TSOP 2 e
o
12345678 0101112131415161718 19203132
Huooouoooooooouoo o Oomo

— D d
| 111
44-pin S0J jﬁll
L8]
Pin 1/*
— |[«—B " l
iy anm %imrfﬁ
_-T_ _.-‘_b Sv?lti.uﬁ

44-pin TSOP 2
Min (mm) | Max (mm)
A 12
Ay 0.05 0.15
A, 095 1.05
b 030 045
C 0.12 021
d 1831 18.52
[ 10,06 10.26
H. 11.68 11.94
E 0.80 (typical)
1 040 | 0.60
44-pin 50J 400 mils
Min(mils) | Max({mils)
A 0.128 0.148
Al 0.025 -
A2 0.105 0.115
B 0.026 0.032
b 0.015 0.020
C 0.007 0.013
D 1.120 1.130
E 0.370 NOM
El 0.305 0.405
E2 0435 0.445
e 0.050 NOM




Ordering Codes

Package Version 10 ns 12 ns 15 ns 20 ns
5V commercial NA ASTC4098-121C ASTC4098-151C ASTC4008-201C
501 5V industrial NA ASTC4098-1211 ASTC4008-1511 ASTC4008-20]11
3.3V commerciall ASTC34098-10JC ASTC34098-12]1C ASTC34098-151C ASTC34098-20IC
3.3V industrial NA ASTC34008-1271 ASTC34008-1571 ASTC34008-2011
5V commercial NA ASTC4008-12TC ASTC4008-15TC ASTC4008-20TC
ISOP 2 5V industrial NA ASTC4098-12T1I ASTC4098-15T1I ASTC4008-20TI
3.3V commerciall ASTC34098-10TC ASTC34008-12TC ASTC34098-15TC ASTC34098-20TC
3.3V industrial NA ASTC34098-12T1 ASTC34098-15TI ASTC34098-20T1
Note:

Add suffix "N to the above part number for lead free devices. Ex. ASTC4098-12JCN

Part numbering svstem

AS7C X 4098 | XX JorT X N
Voltage: Devi A Packages: Temperature ranges:
SRAM prefix| Blank: 5V CMOS ﬂuf;;i ‘ tf;ff J: SOJT 400 mil | C: Commercial, 0°C to 70°C | Lead free device
3:3.3V CMOS T- TSOP 2 I Industrial, —40°C to 85°C




