Advance information AS7C31024LL

N

3.3V 128K X% 8 Intelliwatt™ low power CMOS SRAM

Feotures
» Thitelliw att active pow er reduction cirauitry « Easy m em o1y expansion w ith CE1, CE2, OE hputs
* 2 7V to 3 6V operating range e TTL/IVTTL~com patbk, threegate /0
e Oryanization: 131,072 words x 8 bits o EDEC r=gisered packagihg
e High speed - 32T TOP package
-35/55/70/100 nsaddressacesstin e -48%all8mm x 6mm CSP BGA
e Iow pow erconsum ption * ED protection 2 2000 vols
—Active: 126mW max (55 nscyck) o Tatch-up current> 200m A
- Typial: <40mW (55 nscyck) e Idustrialand com m excial tem peratire avaibbk
- Standby:3 6 YW m ax, CM O S I/0 * Othervolage versions avaikble
—-Very ow DC com ponent in active pow er -165Vt 195V @S7C18102411L)
¢ 1 5V data retention -2 3Vt 30V @ASIC2510241L)
Logic block diagram Pin arrangement {top view)
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Selection guide
TC3102411~35  7C310241LI-55 T7C3102411-70 7C3102411~100 Uni
M axim um addressaccesstim e 35 55 70 100 ns
M axin um outputenable accesstim e 15 25 35 50 ns
M axin um operating current 40 35 30 25 mA
M axim um sandby current 1 1 1 1 HA
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AS7C31024LL I Advance information
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Functional description

The ASTC310241L is a high perform ance CM 0 S 1,048,576%01t Satic Random AccessM an ory (SRAM ) organized as 131,072 words x 8
bits. Eisdesigned forportable gpplicaionsw here fast data acoess, long battery 1ife, and sin ple Interfacing are desirsd.

Faualeddress acoess and cycke tin es (aa, tfres iy ¢) ©£35/55/70/100 nsw ith outputenable ancesstin es (fpg) 0£15/25/35/50 nsare deal
for high perform ance spplications. Actve high and low chip ensbles CEL, CE2) pem it easy m en ory expansion w ith muldplebank
m an ory sysem s.

W hen CEl is HIGH or CE2 is IOW the device enters sandby m ode. The ASTC310241L is guaranteed not t exceed 36 UWW power
consum ption In sandoy m ode. Thisdevice also reims dataw hen V¢ Is reduced t© 1 5V, Hreven low erpow er consum ption .

A w rite cycle s accom plished by asserting w rie enable W £) and both chip engbles (CEL, CE2) . Data on the nputpins /0 0-/0 7 isw ritten
on the rising edge of W E (wrie ayclke 1) orthe active~to-nactive edge of CEL or CE2 W rie cycle 2) . To avoid bus contention, extemal
devices should drive /O pinsonly affer cutputs have been dissbled w ith outputenabe OF) orwrieendole @ E).

A reed cycke is accom plished by asserting outputengole (OF) and both chip enablks (CEL, CE2), w ith w rite endble W E) HIGH . The chip
drives /O pinsw ith the data w ord referenced by the iInput address. W hen either chip enablk or cutputenable is nactve, orw rite engble is
active, cutputdrivers say 1 high-m pedancem ode.

The device is packaged T comm on ndusry gandard packages. Chip sk BGA packeging, easy © use I m anufadirng, provides the
an allestpossble footprint. This48-ball FDEC regigersd package hasaballpitrh of0.75 mm and externaldin ensonsof8mm x 6mm .

Low power design

T the ASIC310241LL design, prioriy was placed on low power, while m aintahing m oderately high perform ance. To raduce sandby and
daa retention current, a 6-transistor m an ory cell w as utilized . Active pow er w as reduced considersbly over traditional designs by using
Tntellw at™ pow er reduction cironitry. W ith Tntelliw af, SRAM pow ersdow n unusad ciruits betw een access operatdons, resilting in longer
cycle dmes and bwer duty cycks, and providing ncrem ental pow er ssvings. During periods of hactiviy, hiellwat SRAM power
consam pton can be as Iow as fully deactivated sandby pow er; even though the chip is enabled. This pow er savings, both In active and
Tnactive m odes, resuls in ongerbattery life, and betfer systam m arketzbility. Allchip Inputs and outputs are TTI~com padble, and operation
is from asnglke 3 3V supply.

Absolute maximum ratings

Param eter Sym bol Min Max Unit
Volage on any nputpin Vi -05 +45 v
Volage on any I/0 pin V. -05 Vppt 05 v
Pow er dissipation P, - 10 W
Storage tem persture (plastc) Ty -55 +150 °c
DC output current Tut - 20 mA

Stresses greater than those lised under AmdufeMadmum Rtingsm ay cause perm anent dam age 1o the device. This isa stress rating only and fanctional operation
ofthe device atthese orany other condifons cutside those ndicated In the operational sections of this specification isnot in pled . Exposure to dbsolutem ax—
Inum ratihg conditons for extended periodsm ay affect relisbility.

Truth table

CEL CE2 WE OF Dat=m M ode

H X X X High Z Sendby (I, Igq)
X L X X High Z Sendby &g, Iyst)
L H H H High Z Outputdissble

L H H L Dy Read

L H L X D, W rite

Key:X = Don‘tCare, L= LOW ,H = HIGH
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Recommended operating conditions

Param eter Sym bol M i Typ Max Unit
Vip 2.7 33 36 v
Supply voltzge
Ve 00 00 00 s
\Y 20 - Vppt 05 V
DC nputwoltzge = T oD
- -05 - 08 v
Comm ercial Ty 0 - 70 °C
Am bient operating tem perafuire
Thdustrial T, -40 - 85 oC
TVILmjn: -3.0V Prpulew Ith kssthan /2.
DC input/output characteristics
35 -55 70 -100
Param eter Sym bol Testconditions Mmn Max| Min Max| Min Max| Min Max|Uni
hput keskage
R | Ef] OV Vy, <Vpp - 1 - 1 - 1 - 1 | pa
) ) tsdissbled,
utputleskege I T, | utputs dissb. _ 1 _ 1 _ 1 _ 1 LA
current OV <V 1< Vpp
L=4mA,Vyp = Min - 04| - 04| - 04| - 04
V, %
°F L, =100pA,Vy, =M - 01| - o1| - o1| - 02
Outputvolzge g =-4mA,Vyp =Min 24 - | 24 - 24 - 24 -
v Vpp — Vpp — Vpp — Vpp — v
L e I A AR IR
Power consumption characteristics
=5 55 =70 =100
Condidon Sym bol. Testconditons Min Max| Min Max| Min Max| Min Max|Unit
Operating, CE< Vy,Vyy = Max,
PTG T Vpp = - 40| - 3| - 3| - 25|nma
active f= £ = 1/%c
O perating, CE=GND, V,, = Max, f=
totie Ipe 0 bp 1L 100 100 100 100 | pa
Sendby, L CE2Vy, Vo = Max, L - 100 - 100 - 100 - 100 | pA
bus toggling = = Ve m|{ - 15| - 15| - 13| - 13 |mA
by, CE2Vp,-02V,Vpp=Max, L - 500 - 500 - 500 - 500 A
bus ' Iy V;, £GND + 02V or
st Vi 2V —0 2V, £= 0 e e o A
Capacitance ? (f = 1 MHz, T, = Room femperature, Vpp = 3.3V)
Param eter Symbol  Signals Test conditions M ax Unit
Thput capacitance Cy A,CFL,CE2,WE,OE Vi =0V 5 PF
/0 capacitance Cyo /0 Vi = Vo= OV 7 jos
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AS7C31024LL

Read cycle 37

A

Advance information

35 55 =70 -100
Param eter Symbol Min Max| Min Meax | Min Max|Min Max| Uni Notes
Read cycketime e 35 - 55 - 70 - 100 - ns
Addressaccesstim e ta - 35 - 55 - 70 - 100 | ns 3
Chip ensble CE) accesstime tacp - 35 - 55 - 70 - 100 | ns 3
Outputenable OF) accesstim e HE - 3 - 3 - 4 - 5 ns
Outputhod from address change o 3 - 3 - 3 - 3 - ns 5
CE Low to outputin Iow Z terg 3 - 3 - 3 - 3 - ns 4,5
CEHigh o outputin High Z L - 10 - 10 - 10 - 15| ns 4,5
OE Low to outputin Iow Z to1g 3 - 3 - 3 - 3 - ns 4,5
Byte selectaccesstin e tan - 8 - 12 - 16 - 20 ns
Byte selectIow to Low % g 3 - 3 - 3 - 3 - ns 4,5
Byte selectH igh to High-2 e - 10 - 10 - 10 - 15 ns 4,5
OEH igh to outputin High Z tomg - 10 - 10 - 10 - 15| ns 4,5
Powerup tine By 0 - 0 - 0 - 0 - ns 4,5
Powerdown time B - 35 - 55 - 70 - 100 | ns 4,5

Key to switching waveforms

7777 Rising input My Falling input

Read waveform 1 367912

Undefined output/don’t care

Address controlled

Address

out

Read waveform 2 368912

ton
Data valid

CE1 and CE2 controlled

CEl —5( e P4
CE2 £ X
Dout [ ) Data valid o
le— tCLZl,tCLZZ _I’ L—tPD ICC
Cslllg;?; v 7|/ 50% 50% % Isp
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Write cycle
35 55 70 100
Param elmr Symboll MIn Max | Min Max | Min Max | Min Max | Uni Notes
W rite cycle tim e e 35 - 55 - 70 - 100 - ns
Chip ensbke (CEL) to w rite end tow 1 30 - |40 - |40 - |8 - ns 12
Chip endbk (CE2) to w rite end toy 30 - |40 - |40 - |8 - | ns 12
Address setup to w rite end Gy 30 - 40 - 50 - 80 - ns
Address sstup tim e g 0 - 0 - 0 - 0 - ns 12
W rite pulse w idth B p 30 - 40 - 50 - 80 - ns
Addresshold from end ofw rite B 0 - 0 - 0 - 0 - ns
D ata valid to w rie end t 25 - |25 - |25 - |3 - | ns
Daahod time By 0 - 0 - 0 - 0 - ns 4,5
W rie enable to output in High Z iz - 10 - 10 - 10 - 10 ns 4,5
O utput adie from w rite end ow 5 - 5 - 5 - 5 - ns 4,5
Write waveform 1 101112 WE controlled
twe
taw tAH
Address
. | twp
WE R il
i tASH f tow toH
Dy, * Data valid
|<— twz —:I —>| towl;—
Do /] N
Write waveform 2 101112 CE1 and CE2 controlled
twe |
taw ta —
Address >L
l—tAsS tewi, tewy ———
CEL +
CE2 5‘

|
7 IMTRFODOROa O.: e '
twz —-| pw
Dy, >F Data valild

D

out
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A

Data retention characteristics

Parzm eter Sym bol Test conditions Min Max Unit Notes
V- fordaa retention Vpr Vo= 15V 15 - v

D ata retention current Ecpr CE > V,,-02V - 04 HA 5
Chip desslectto dalm mtention time g Vi 2 Vpp-02Va 0 - ns 5

O peration recovery tim e &% V202V e - ns 5

Data retention waveform

Data retention mode

Vbp 2.7V R Vpr 2 1.5V 2V
tcpr
Vpr
AC test conditions
— 33V output load: sse Figure B,
exceptasnoted sse Figure C.
- Ihputpulse el GND t 3 0V. See Figur=A.
- Ihputrses and &lltm es: 5 ns. SeeFigure A.
- Ihputand output tin ng r=ference levels: 1 5V.
+3.3V +3.3V
3200 3200
D D
+3.0V —— out out *includin
90% 90% 3500 30 pF* 350Q SPF*  and jig capachance
10% 10%
GND — " GND GND
Figure A: Input waveform Figure B: Output load Figure C: Output load for tcy 7, tcyz, torz, tonz: tow

Notes

During Vee pow ertp, apulhip mesisorto Ve on CEL is required 1o m eet: Ty goecification .
Thisparam eteris samped and not100% tested.

Fortest conditions, see AC Ted Cadlios Figures?, B, C.

torg aNd Ty are specified w ith CL = 5pF as In Figure C. Trensitdon ism easured £500m V from seady-state voltage.
This param efer Is quaranteed but not tested..

W EisHGH rread oycke.

CEI and OE are IOW and CE2 isHIGH Prread cycke.

Address valid priorto or comncidentw ith CE transition TOW .

Allread cycle tin Ings are meferenced from the Jastvalid address to the first transition ing address.
10 TEI orW Emustbe HIGH orCE2 IOW during addresstmnsitions.

11 Allw rite cyck tin Ihgs are referenced from the Jast valid address to the first transition ng address.
12 TEI and CE2 have denticaltin ing.

W o~ oY U W N
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y
Package dimensions
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AS7C31024LL ordering codes

Package \ Accesstin e

35ns

Advance information

55 ns

70 ns

100 ns

TSOP 8x 20

ASTC3102411-35TC
ASTC3102411-35TT

ASIC3102411-55TC
ASIC3102411-55TT

ASTC3102411~70TC
ASTC3102411~70TT

ASTC3102411-100TC
ASTC3102411-100TT

CSP BGA

ASTC3102411-35BC
ASTC3102411-35BT

ASTC3102411-55BC
ASTC310241L-55BI

ASTC3102411~70BC

ASIC3102411~70BI

ASTC3102411-100BC
ASTC3102411-100BI

AS7C31024LL part numbering system

AZIC ig

102414

X

3=33VCMOS

SRAM prefix

25=25VCMOS

18=18VCMOS

. Access
Device num ber

Package:
T=TSOP 8x20
B=CSP BGA

C = Comm ercial fam perature range, 0°C to 70 °C

T= hdugrial tem peramire range, ~40°C t© 85°C

Tteliv att® is a tradem ark of AllEnce Sem iconductorCorporation
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