_ High-Performanc

28Kx9

| FEATURES

* Organization: 131,072 words x 9 bits

* High speed
- 15/20/25/35 ns address access time
- 4/5/6/8 ns output enable access time

* Low power consumption
- Active: 660 mW max (15 ns cycle)

- Standby: 27.5 mW max, CMOS I/O
2.75 mW max, CMOS I/O, L version

- Very low DC component in active power

¢ 2.0V data retention (L version)

¢ Equal access and cycle times

* Easy memory expansion with CE and OE inputs

¢ TTL-compatible, three-state /O

* Popular 32-pin packages
- 300 and 400 mil PDIP
- 300 and 400 mil SOJ

¢ ESD protection > 2000 volts

¢ Latch-up current > 200 mA
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| SELECTION GUIDE
7C1029-15 | 7C1029-20 | 7C1029-25 | 7C1029-35 | Unit
Maximum address access time 15 20 25 35 ns
Maximum output enable access time 4 5 6 8 ns
Maximum operating current 120 110 100 90 mA
. 5.0 5.0 5.0 5.0 mA
Maximum standby current
4 [L 05 05 05 05 | mA
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AS7C1029
AS7C1029L

l FUNCTIONAL DESCRIPTION

|
P

The AS7C1029 is a high performance CMOS 1,179,648-bit
Static Random-Access Memory (SRAM) organized as
131,072 words of 9 bits. It is designed for memory applica-
tions where fast data access, low power, and simple interfac-
ing are desired.

Equal address access and cycle times (tya, tre. twe) Of
15/20/25/35 ns with output enable access times (tog) of
4/5/6/8 ns are ideal for high performance applications. A
chip enable (CE) input permits easy memory expansion with
multiple-bank memory organizations.

When CE is HIGH the device enters standby mode. The
standard AS7C1029 is guaranteed not to exceed 27.5 mW
power consumption in standby mode; the L version is guar-
anteed not to exceed 2.75 mW, and typically requires only
800 uW. The L version also offers 2.0V data retention, with
maximum power consumption in this mode of 400 uW.

| ABSOLUTE MAXIMUM RATINGS

A write cycle is accomplished by asserting chip enable (CE)
and write enable (WE) LOW. Data on the input pins I/OO-
1/O8 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 chip enable (CE)
and output enable (OF) LOW, with write enable (WE)
HIGH. The chip drives I/O pins with the data word refer-
enced by the input address. When chip enable or output
enable is HIGH, or write enable is LOW, output drivers stay
in high-impedance mode.

All chip inputs and outputs are TTL-compatible, and opera-
tion is from a single 5V supply. The AS7C1029 is packaged
in high volume industry standard packages.

Parameter Symbol Min Max Unit
Voltage on Any Pin Relative to GND V, -05 +7.0 \'
Power Dissipation Pp — 1.0 w
Storage Temperature (Plastic) Tag -55 +150 °C
Temperature Under Bias Thias -10 +85 °C
DC Output Current Lot — 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 indi-
cated 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 OE Data Mode
H X X ngh-Z Standby (ISB' ISBI)
L H H High-Z Output Disable
L H L Do Read
L L X D,, Write
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| RECOMMENDED OPERATING CONDITIONS (T,=0to+70°C)
Parameter Symbol Min Typ Max Unit

Supply Voltage Vce 45 5.0 55 \Y%
GND 0.0 0.0 0.0 \'/
Input Voltage Vi 22 — 6.0 \'
Vi -0.5" — 0.8 v

* Vg min = -3.0V for pulse width less than 10 ns.

| DC OPERATING CHARACTERISTICS !

(Vee = 5V£10%, GND = 0V, T, = 0 to +70°C)

-15 -20 -28 -35
Parameter Sym Test Conditions Unit
Min | Max | Min | Max | Min | Max | Min | Max
Input Leakage Vce = Max, . _ _ .
Current IILII V-m=GNDtoVCC 1 1 1 1 uA
Output Leakage CE = Vm, VCC = Max,
Current Heoll v, = GND to Ve - o ol L 1} pA
Operating Power e TE=Vp.f=fux — | 120 — {110 — | 120 — | 110| mA
Supply Current Lo =0mA L| — | 1us) — [105] — { 15| — | 105 mA
- fui — 151 — 15 — 15| — 15| mA
Isp = V3. /= frnax
Standby Power L| — 10| — 10y — 10| — 10| mA
Supply Current CE> V0.2V, f=0, — | 50| — | 50| — | 50| — | 50| mA
ISBl Vin <02Vor
Vin 2 V02V L] — 05} — 05| — 05| — 05] mA
VOL IOL = 8 mA. VCC = Min _ 0.4 — 04 —_ 04 —_— 0.4 Vv
Output Voltage
Vonu | Iog = 4 mA, Voe = Min 24 — | 24 — | 24| — | 24| — A"
| CAPACITANCE? (f= 1 MHz, T, = Room Temperature, V= 5V)
Parameter Symbol Signals Test Conditions Max Unit
Input capacitance Cin A,.CE,WE,OE |V, =0V 5 pF
I/O capacitance Cro /0 Vin = Vou =0V 7 pF
3
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| READ CYCLE?>® (Voo =5V£10%, GND = 0V, T, = 0 to +70°C)
-15 -20 -25 -35
Parameter Sym Unit | Notes
Min | Max | Min | Max | Min | Max | Min { Max
Read Cycle Time tre 15 — 20| — 25| — 35| — ns
Address Access Time tan | — 15] — 20 — 25 — 35 ns 3
Chip Enable (CE) Access Time tace | — 15| — 20 — 251 — 35| ns 3
Output Enable (OE) Access Time top | — 4| — 5] — 6| — 8| ms
Output Hold from Address Change ton 3| — 3| — 3| — 3| — ns 5
Chip Enable to Output in Low Z tcrz 3] — 3] — 3] — 3| — ns 4,5
Chip Disable to Output in High Z tepz | — 41 — 5| — 6 — 8! ns 4,5
Output Enable to Output in Low Z torz 0| — o — [ 0] — 0 — ns 4.5
Output Disable to Output in High Z tonz | — 4| — 50 — 6| — 8 ns | 4.5
Chip Enable to Power Up Time tpu 0 — 0| — 0| — 0| — ns 4,5
Chip Disable to Power Down Time tpp | — 15| — 20 — 25| — 35 ns 4,5
| TIMING WAVEFORM OF READ CYCLE 1%57-° (Address controlled)
< trc >
Address ) ( ) (
< taa » je—ton
Dout QEIR3232K Data Valid
T
(CE controlled)
. 4
7272777277277/
I »| tonz
» tcaz
Data Valid
' Ic
[ e— tpy <
Supply 50% 50% Isp
Current
4
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| WRITE CYCLE ! (Vce = 5V£10%, GND =0V, T, = 0 to +70°C)
-15 20 -25 -35
Parameter Sym Unit | Notes
Min | Max | Min | Max | Min | Max | Min | Max
Write Cycle Time twe 15| — 20 — 20| — 30, — ns
Chip Enable to Write End tew | 10 — | 12 — [ 15| — | 20 — | ms
Address Set-up to Write End taw | 10| — | 12] — | 15| — | 20| — | mns
Address Set-up Time tas 0, — 0| — 0| — ol — ns
Write Pulse Width twp 9| — | 12| — | 15| — | 17| — | mns
Address Hold From End of Write tAl 0| — 0| — 0| — 0] — ns
Data Valid to Write End tow 9| — | 120 — | 15 — | 15| — | ms
Data Hold Time tou 0, — 0| — 0| — 0| — ns 4,5
Write Enable to Output in High Z twz | — 5] — 5] — 5 — 5| mbs 4,5
Output Active from Write End tow 3| — 3| — 3| — 3| — ns 4,5
| TIMING WAVEFORM OF WRITE CYCLE 1'% (WE controlled)
< twe >
< taw ————————ple—»] tan

Address ) & X

i e twp
WE @E A
—p] tas tow >

ton
) e

twz —» —Pltowt—

Dout I\
| TIMING WAVEFORM OF WRITE CYCLE 2 '*1! (CE controlled)
< twe >
< taw =i= tar —>
Address X X
e tas —ple tew >
CE ¥
|4 ts »
WE - /7222227222722
twz tpr
Dy 2222222222222
Dot ERRBRBN ‘
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| DATA RETENTION CHARACTERISTICS (L version only)
Parameter Symbol Test Conditions Min Max Unit
Vcc for data retention Vpr 20 — \"/
. VCC = 20V
Data retention current Iccpr T — 200 HA
Chip deselect to data retention time tcor v ZVVCC(—)(;f,V 0 —_ ns
. . in 2 ccV. or -
Operation recovery time tr V, <02V trC ns
Input leakage current [Ii1i — 1 RA
I DATA RETENTION WAVEFORM (L version only)
¢———— Data retention mode —
Vee 45VIR Vpg 2.0V 45V
< »] tcor » tg
V, e
8 777, Vs = Vin N2
| AC TEST CONDITIONS
¢ Output load: see Figure B, Thevenin equivalent:
except for tcy 7 and toyz see Figure C. cveingg o
* Input pulse level: GND to 3.0V. See Figure A. Dou—AA— +1.728V
 Input rise and fall times: 5 ns. See Figure A. +5V +5V
* Input and output timing reference levels: 1.5V.
P " l4809 480Q2
+30V ——— Dowt 1 Doat
90% 90% 255Q< F30pF* - 255Q 5pF*  *including scope
10% 10% 38 capacitance
GND <+ GND GND
Figure A. Input Waveform Figure B. Output Load Figure C. Output Load for tcy 7, tegz,
| NOTES
1. During V¢ power-up, a pull-up resistor to Ve on CE is required to meet Igg specification.
2. This parameter is sampled and not 100% tested.
3. For test conditions, see AC Test Loads and Waveforms, Figures A, B, C.
4. tcpz and toyyz are specified with CL = 5pF as in Figure C. Transition is measured 500mV from steady-state voltage.
5. This parameter is guaranteed but not tested.
6. WE is high for read cycle
7. CE and OE are low for read cycle.
8. Address valid prior to or coincident with CE transition low.
9. 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.
6
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| TYPICAL DC and AC CHARACTERISTICS

Normalized supply current Ioc, Igg Normalized supply current Ioc, Igg Normalized power-on current Ipg
vs. supply voltage Voo vs. ambient temperature T, L4 vs. supply voltage V¢
14 14 .
1.2 1.2 12
T,=25C
210 ec B 10— < olof—"
) o] [ —— =
0.8 ~ 0.8 g 08
g S 3 |
= 06 = 06 E 06 /
E E 2
S 04 L_,,— S 04 04 /
I
02 B | 02 Iss _|_ 02 »
_4--/
00 0.0 0.0
4.0 45 5.0 55 6.0 -55 -10 35 80 125 0.0 1.25 25 3.75 5.0
Supply voltage (V) Ambient temperature (*C) Supply voltage (V)
Normalized access time t, , Normalized access time t, 4 Normalized supply current Ioc
) vs. supply voltage V¢ vs. ambient temperature T, vs. cycle frequency 1/tgc, 1/twc
S5 15 14
° 14 ° 14 1.2
T,=25°C Vee=5.0V Vee =50V
g 13— g 13f—< o 10— 5o
@ @ T,=25C
8 8 A5
812 g 12 v g 03
11 % 11 Vd 06
3 g2 L E "
E 10 e E 10 ya Z 04
=} o — (=] /
“ 09 “ 09 02
08 0.8 0.0
40 45 50 55 6.0 -55 -10 35 80 125 0 25 50 75 100
Supply voltage (V) Ambient temperature (°C) Cycle frequency (MHz)
Output source current Ioy Output sink current I, Typical access time change At, ,
vs. output voltage Voi vs. output voltage Vg, vs. output capacitive loading
140 140 35
%‘ 120 2 120 ‘ 30
= VCC = 50V g VCC = SOV — VCC =4.5V
g 10— T1,=25°C ;5100—1‘525'0 w/ g2 e
5 80 E 8 // 32 /
Q o g
g 60 '§ 60 g 15
g N 2 / 8
= 40 \\ g 40 & 10 va
& 3
3 20 ] S 2 / ]
0.0 125 25 375 50 00 1.25 25 375 50 0 250 500 750 1000
Output voltage (V) Output voltage (V) Capacitance (pF)
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| ORDERING CODES
Address Access Time
Package
15ns 20 ns 25 ns 35ns
Plastic DIP. 300 mil AS7C1029-15TPC AS7C1029-20TPC AS7C1029-25TPC AS7C1029-35TPC
’ AS7C1029L-15TPC | AS7C1029L-20TPC | AS7Cl1029L-25TPC | AS7C1029L-35TPC
. . AS7C1029-15PC AS7C1029-20PC AS7C1029-25PC AS7C1029-35PC
Plastic DIF. 400 mil AS7C1029L-15PC AS7C1029L-20PC AS7C1029L-25PC AS7C1029L-35PC
Plastic SOJ. 300 mil AS7C1029-15TIC AS7C1029-20TIC AS7C1029-25TIC AS7C1029-35TIC
* AS7C1029L-15TIC | AS7C1029L-20TIC | AS7C1029L-25TIC | AS7C1029L-35TIC
. . AS7C1029-151C AS7C1029-201C AS7C1029-251C AS7C1029-351C
Plastic SOJ. 400 mil AS7C1029L-15]C | AS7C1029L-20IC | AS7C1029L-25)C | AS7C1029L-35]C
| REPRESENTATIVES AND DISTRIBUTORS
DOMESTIC REPS HAWAIL MINNESOTA NORTH DAKOTA VERMONT ISRAEL
ALABAMA Brooks Technical D. A. Case Associates D.A. Case Associates Kncpen & Kutchin Inc. Eldis Technology
Concord Component Mountain View, CA Bloomington, MN Bloomington, MN Burington, MA Givataim, Israel
Madison, AL (415) 960-3880 (612) 831-6777 (612) 831-6777 (617) 229-2660 +972.3.571 0222
(205) 772-8883 IDAHO MISSISSIPPI om0 VIRGINIA KOREA
ARTZONA Eloctronic Solutions at:r‘;gom (';\oi_rmonsm gxﬂag’:ﬂmlm ?zc_on r\i/c;nh Inc. Mirai .
ison, o s
Competitive Technology ~ Portland, OR (205) 772-8883 (513) 433-2511 (733)'" 82480 Seoul, Korea
Phoenix. AZ (503) 292-8204
602) 265-8224 MONTANA OKLAHOMA WASHINGTON +822-702-6330
(602) ILUINOIS E-Squared Southem States MK £.squared Tri-Tech Co., Lid
ARKANSAS gm " Bellevue, WA D‘:‘;“z' 31:7500 Bellz\:ue. WA Seoul, Korea
g:’ul;smr;x States Midg 12 9949100 (206) 637-0302 gﬂ E)G o (206) 637-0302 +822-835-0224
(214) 238-7500 IOWA 25::%?00“ Technical Electronic Solutions ‘:QEST v,:“ﬁ":“ SWITZERLAND
CALIFORNIA D.A. Case ASS0CIf168  Mountain View. CA Portland, OR s‘::."" V(:\ ne. Dimos AG
North: Brooks Technical  Bloomington, MN 415) 960-3886 (503) 292-8204 (703)'?7' 8-2480 Sclieren, Switzerland
Mountain View, CA (612) 831-6777 South: Competitive Toch PENNSYLVANIA WISCONSIN +41-17304088
(415) 960-3880 KENTUCKY Phoentx, AZ East Vamtage Sales ) o Associates  TAIWAN
South: Competitive Tech  Midwest Marketing (602) 265-9224 m ;'4"_'87";7 Bloomington, MN Asian Specific Tech
Costa Mesa, CA Dayton, OH NEW HAMPSHIRE (609) I (612) 831-6777 Taipei, Taiwan ROC
(714) 540-5501 (513) 433251 Kitchen & Kutchin Inc, /1 >el- MM St M@ +886-3-577-9102
Burlington, MA :
COLORADO LOUISIANA ®1 nng;;zsso (216) 381-8575 INTERNATIONAL Puteam intemational
Megatronix Southern States Mkig RHODE ISLAND Taibei. Taiwan ROC
Littleton, CO Daflas, TX NEW JERSEY Kitchen & Kutchin Inc.  CANADA mp:-é 7290373
(303) 730-6262 (214) 238-7500 North: ERA Associales  Bydington, MA " TechTrekld. -
CONNECTICUT MAINE %‘3’3"3&?'52'.70 (617) 229-2660 gg)mzss-oésms UNITED KINGDOM
Kitchen & Kutchin Inc.  Kitchen & Kutchin inc, (500 @ SOUTH CAROLINA Britcomp Sales
New Haven, CT Burlington, MA South: Vantage Sales  ¢qneom Component FRANCE Surrey, England
(203) 239-0212 (617) 229-2660 GCherry Hill, NJ Raleigh, NC Britcomp Sales +44-372-377779
(609) 424-6777 (919) 783-8038 Surrey, England
:fuw:'nﬁh I Beacon North | NEW MEXICO SOUTH DAKOTA +44-372:377779
Storing, VA Sworing, VA Compettive Techniology  D. A. Gase Assoclates ~ GERMANY DISTRIBUTORS
(703) 478-2480 (703) 478-2480 (602) 265-9224 %l:g;n;g?%r#N mmg fmnik All-American
FLORIDA MASSACHUSETTS NEW YORK ‘(I'EXAS +49-603161076 .;:;ié:;-a
GCertwright & Bean Kitchen & Kulchin Inc.  yyG: ERA Associates  Seuthom Sistes Mieg  BMitoomp Sales (800) 282
Apopka, FL Burlington, MA Commack, NY Dalias, TX Surrey, England Fleet Electronics
(407) 889-9100 (617) 229-2660 (516) 543-0510 (214) 238-7500 +44-372-377779 WMikord, CT
GEORGIA MICHIGAN NORTH CAROLINA UTAH HONG KONG (203) 877-2577
Concord Component Enco Group Concord Component Charles Flelds & Assoc. Eastele Technology Interface Electronics
Norcross, GA Bloomfield Hills, M1 Raleigh, NC Bountiful, UT Kowloon, Hong Kong Hopkinton, MA
(404) 416-9597 (313) 338-8600 (919) 783-8038 (801) 299-8228 +852-798-8860 (508) 435-6858
ALLIANCE SEMICONDUCTOR
1930 Zanker Road San Jose, CA 95112 A
(408) 436-1860 Fax (408) 436-1864 OIDAT7 L
Printed in U.S.A. Copyright © 1993 October 1993
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