August 2004 Il AS7C34098A
N
3.3V 256 K x 16 CMOS SRAM
Features
« Pin compatible with AS7C34098 « Easy memory expansion witlEECOE inputs
* Industrial and commercial temperature * TTL- and CMOS-compatible, three-state I/O
+ Organization: 262,144 words x 16 bits « JEDEC standd packages
+ Center power and groundgi - 44-pin SOJ -@0-mil
* High speed - 44-pin TSOP 2
- 10/12/15/20 ns address acctse - 48-pin Mini BGA
- 4/5/6/7 noutput enake accessime » ESDprotectior> 2000 vdts
* Low powerconsumptio: ACTIVE » Latch-up current 200mA
- 650mW /max @10ns
* Low powerconsumption: STANDBY
- 28.8 mW /nax CMOS
* Individual byte read/write controls
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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 4 5 6 7 ns
) i Industral 180 160 140 110 mA
Maximum operatlng current .
Commercial 170 150 130 100 mA
Maximum CMOS standby current 8 8 8 8 mA
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AS7C34098A

Functional description

The AS7C34®8A is a hgh-performanceCMOS 4,194,84-bit Satic Random Access Memory (SRAM) deeiorganizedas
262,144 words x 16 bitst is designed for memory applications where fast data access, low podtesimple interfacing are
desired.

Equal addresaccess anaycle times(taa, tre, twe) of 10/12/15/20 ns with output enable access timgg (if 4/5/6/7 ns are
ideal for hgh-performance gglicatiors. The clip enable inputCE permits easymemory expansionwith multiple-bank
memoy systems.

WhenCE is high the device enters standby mode. The degigriaranteed ndab exceed 28.8mW power consumption in
CMOS standby mode. rite cycleis acomplished by assertingrite enable (WE) and chip enable (CBataon the input
pins 1/01-1/016 is written on the rising edye of WE (write cycle 1)or CE (write cycle 2). To avoid bus contéon, external
devicesshoud drive 1/0 pinsonly after outputs have beensdbled withoutput enake (OE) or write enable (WE

A read cycleis accomplished by asserting output engl@&) and chip enabléCE), with write enablglWE) high. The chip
drives 1/O pins wih the data wad referenced byhie input addres. When either cip enableor output enablés inactive, or
write enable is active, output drivers stay in high-impedanaemo

The devece provides raltiple center power andrgund pins, and separdtgte enable controls, allowing inddual bytes to &
written and read.B controls the lower bits)/O1-1/08, andUB controls the higher bits, 1/09-1/016.

All chip inputs andbutputs are TTL- and CMOS-comphlte, and operatiotis for 3.3V (AS7C3098A) supply. The deweis
availabe in the JEDEC standard 406H, 44-pin SOJ, TSOR.

Absolute maximumratings

Parameter Symbol Min Max Unit
Voltage on \&¢ relative to GND Vi -0.50 +5.0 \Y,
Voltage on any pin relativio GND Vi -0.50 Ve +0.50 \
Power dissipation Pp - 15 w
Storage tenperature (plastic) Tsyg —65 +150 °C
Ambient tenperaure with V¢ applied Thias -55 +125 °C
DC current into outputs (low) lout - +20 mA

Note: Stresses greateraththose listed under Absolute MaximuRetings may cause permanent damagethe device. Tis is a stress rating only
and functional operatioof the dewvte at theseor any other conditions outside those indicatedhe operational sectionsf this specificationis not
implied. Exposure to absolute maximum rating conditfongxtended periods may affect reliability.

Tr uth table
CE WE OE LB UB 1/01-1/08 1/09-1/016 Mode
H X X X X High Z Highz Standby (Isg, Isg1)
L H X X
High Z Highz Outputdisable (Icc)
L X X H H
L H Dour Highz
L H L H L High Z Dour Read(Ico)
L L Dour Dour
L H Din Highz
L L X H L High Z Din
L L Din Din Write (Icc)
Key: X =Don’t care, L = Low, H = High.
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AS7C34098A

®
Recommended operating conditions
Parameter Symbol Min |Typical| Max |Unit
Supply vdtage Ve (10/12/15/20) 30 | 33 3.6 Y,
Vig~ 2.0 Vee+0.5) v
Inputvoltage IH N cc
ViL -0.5 0.8 Vv
] ) commercial Ta 0 70 °C
Ambient operating temperatul— i
industrial Ta -40 85 °C
: VL min =-1.0V for pulse width less than &n
Vg max= Ve + 2.0V for pulsewidth less tkan 5ns.
DC operating characteristics (over the operating rangé)
-10 -12 -15 -20
Parameter | Symbol Test conditions Min |Max|Min | Max |Min | Max | Min | Max | Unit
Input leakage Ve = Max
current I VN = GNDto Ve o I R B B B B
Vee = Max
Outputleakage CE=V)|y orOE=V 4 B B B B
current ol or WE=V,_ ! ! ! LowA
V|/o = GND tOVCC
Operating _ Industral - 1180 - | 160 | — | 140| - | 110| mA
power supply | lce == Vec = Max
current CESV L f =fnaxd our=0mA Commercial | - |170| - | 150| - |130| - |100|mA
VCC = Max
Isg CE>Vyy, = Max - 60 | - 60 | - | 60| — | 60 |MA
R A B I e
ISBl E> VCC — 02V, V|N > Vcc— 0.2Vor _ 8 _ 8 _ 8 _ 8 mA
V|N < 02\/, f=0
\% loL = 8MA, Ve =Min - 104 - 104 -104| - 04|V
Output voltage| ot ot cc i
VOH IOH:74 mA, VCC: Min 2.4 — 2.4 — 2.4 - 2.4 — \Y
Capacitance (f = 1IMHz, T, =25 C, Vo = NOMINAL) 2
Parameter Symbol Signals Test conditions M ax Unit
Input cgpadtance Cin A, CE, WE, CE,UB, LB ViN =0V 6 pF
I/0 capacitance Cio I/0 VN = Voutr =0V 8 pF
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AS7C34098A

®
Read cycle (over the operating rangé}f
~10 -12 -15 —20
Parameter Symbol | Min | Max | Min | Max | Min | Max | Min | Max | Unit |Notes
Read cycle time tre 10 - 12 - 15 - 20 - ns
Address access time tan - 10 - 12 - 15 - 20 ns
Chip enabldCE) access time tacE - 10 - 12 - 15 - 20 ns
Output enabl¢OE) access time to - 4 - 5 - 6 - 7 ns
Output hold from address changg  ton 3 - 3 - 3 - 3 - ns 5
CE Low to output in low Z tcLz 3 - 3 - 3 - 3 - ns | 4,5
CE Highto output in high Z tchz - 5 - 6 - 7 - 9 ns | 4,5
OE Low to outpitin low Z toLz 0 - 0 - 0 - 0 - ns | 4,5
OE High to output in high Z tonz - 5 - 6 - 7 - 9 ns | 4,5
LB, UB access time tga - 5 - 6 - 7 - 8 ns
LB, UB Lowto output in low Z tgLz 0 - 0 - 0 - 0 - ns
LB, UB Highto output in high Z tgHz - 5 - 6 - 7 — 9 ns
Powerup time tpu 0 - 0 - 0 - 0 - ns 5
Powerdown time tpp - 10 - 12 - 15 - 20 ns 5
Key to switching waveforms
— " Risinginput " —— Fallinginput I undefined/dort care
Read waveform 1 (address controlled)’®
tre
Address | (
taa
ton — — — >‘<<— ton
Datagyt Previousdaia valid Datavalid
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AS7C34098A

®
Read waveform 2 (CE, OE, UB, LB controlled)®8®
tre
Address )
taa
OE
tog —
tOLZ e —
CE
«  theg —
LB,UB
e tBA  ——
ez —— —

Write cycle (over the operating range)®

-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 (CEjo write end tcw 7 - 8 - 10 - 12 - ns
Address setupp write end taw 7 - 8 - 10 - 12 - ns
Address setupitie tas 0 - 0 - 0 - 0 - ns
Write pulsewidth (OE = High) twe1 7 - 8 - 10 - 12 - ns
Write pusewidth (OE = Low) twp2 | 10 - 12 - 15 - 20 - ns
Write recovery time twr 0 - 0 - 0 - 0 - ns
Addresshold from end of write tAH 0 - 0 - 0 - 0 - ns
Data valid towrite end thw 5 - 6 7 - 9 - ns
Data hold time toH 0 - 0 - 0 - 0 - ns | 4,5
Write enableto outputin High-Z twz 0 5 0 6 0 7 0 9 ns | 4,5
Output active from write end tow 3 3 - 3 - 3 - ns | 4,5
Byte enable Lovio write end tew 7 8 - 10 - 12 - ns | 4,5
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AS7C34098A

®
Write waveform 1(WE controlled)°
twe .
twr
— tCW _—
CE
LB, UB
T faw t
I<— AS— I WP
'WE -
-« tDW —_— | — tDH —>\|
Datayy : Data valid )
[ WZ »>| |< tOW >
Dataoyr Data undefinéd . o
Write waveform 2 (CE controlled)'©
twe
<—=—ttAH
<« ='WR
Address \
tas—| | o
CE
—] tAW —_—
LB, UB
—  twp ——
WE
—  tpw — ton
Datgy toz [~ twz - |Data valid :
X <« oW >
Dataoyt High Z Data undefined High _
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AS7C34098A

®
Write waveform 3 10
twe
1_z_tAH
<—>—tWR
Address
ths — - .
tew
ce I
o < tBW —_—
LB, UB
WE
lbw — —
Aavalid——
DataN | < tWZ N D >’<
at i
BHUT High Z { Dataundefined High Z
AC test conditions
- Output load: se&igureB.
- Input pulsdevel: GND to 3.0/. See Figte A.
- Input rise and fall times: 2 ns. See FigAre
- Input and outpuiiming reference levels: IV5 +3.3V
+3.0V— Dout 1682
3500 C Dout—W—
G 10% 10%
ND 2ns GND
Figure A: Inpu pulse Figue B: 3.3V Output load
Notes
1 Duing Ve power-up, a pullip resistotto V. on CEis requiredto meet kg specification.
2 This parametds sampled, but not 100% tested.
3 For test conditions, sé&€ Test Conditionsrigures A and.
4 t; 2 and ty, are specified with C= 5pFasin FigureB. Transition is neasured +500mV from stely-state voltage.
5 This parametes guaranteed, but not tested.
6 WEis High for read cycle.
7 CEandOEare Low for read cycle.
8  Address valid prioto or coincident withCE transitionLow.
9 All read cycle timings aneferenced from the last valid addrésshe first transitioning address.

10 All write cyde timings are referenced from the last valid addresise first transitioning address.
11 C=30pF, excepbnHigh Z and Low Z parameters, where C=5pF.
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AS7C34098A

Package dimensions

ninininiaintninininininiatatninininininlnln "
jc 44-pin TSOP 2
= Min (mm) | Max (mm)
A 1.2
44-pin TSOP2 e Hg A, 0.05 0.15
A, | 0095 1.05
o b 0.3 0.45
c 0.12 0.21
uuuuuuuuuuuduuuuuuuuuuu - e e
e | 1006 10.26
| Ho | 11.68 11.94
_ E 0.80 (typical)
f | 040 | 0.60
b 1
. 44pin SOJ 400mils
pin SO j‘fz Min(mils) | Max(mils)
Pin 1 Al | 0.025 -
o 3T AJ'Z , LI A2 | 0.05 0.115
. qﬂﬂﬂﬂﬂ A = B | 0.026 0.032
i A Seatiﬁ E b 0.015 0.020
Plane € 0.007 0.013
D 1.120 1.130
E 0.370 NOM
E1| 0.395 0.405
E2 | 0.35 0.445
e 0.050 NOM
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AS7C34098A

Outline of 48BGA

Top View Bottom View
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7 Notes:
e i g ¥, s 1. Controlling dimensions are in millimeters.

SEATING PLANE taq

BGA 8mm x 10mm

MILLIMETERS
Sym. Min. Typ. Max.

A — — 120
Al 024 — 030
A2 0.60 — —
D 9.90 10.00 10.10
D1 525 BSC
E 790 8.00 8.10
E1 3.75 BSC

0.75 BSC

0.30 0.35 0.40
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Ordering Codes

AS7C34098A

Package Temperature 10ns 12 15ns 20ns
SOJ Commercial | AS7C3098A-10JC AS7C3098A-12JC| AS7C3498A-15JC | AS7CA0BA-20JC
Industral AS7C308BA-10JI AS7C#0BA-12J1 | AS7C34M®8A-15JI AS7C3498A-20JI
BGA Industrial AS7C34098A-10BIN
Commercial | AS7C34098A-10TC AS7C3498A-12TC| AS7C340M98A-15TC | AS7C34M8A-20TC
S0P 2 Industral AS7C34®8A-10TI AS7C34®8A-12T1 | AS7C3098A-15TI | AS7C34®8A-20TI
Note: Add suffix ‘N’ to the above part numbers for Lead Free Parts. (. AS7C34098A - 10TCN)
Part numbering system
AS7C X 4098A| —XX J/TorB X X
. Packages: Temperatureanges:
SRAM prefix| ,_Jolo0% _ | Device) Access 3501 400mi c: ComnF‘)n_erciaI, 0°G0 70°C| N = Lead Free Paf
T: TSOP2 I: Industrial,~40°C t085°C
B: BGA
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®
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Alliance Memory, Inc. c iaht © Al M
511 Taylor Way, opyright iance Memory
San Carlos, CA 94070 All Rights Reserved
Tel: 650-610-6800 Part Number: AS7C34098A

Fax: 650-620-9211

www.alliancememory.com
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