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ADVANCE INFORMATION

32Kx32 Synchronous Pipelined Burst SRAM

| FEATURES

Organization: 32,768 words x 32 bits
Fully synchronous pipelined operation
Fast clocking speed: 75/66/60 MHz

Fast clock to data access: 6/7/8 ns
Self-timed write cycle

On-chip address, control, and data registers

Byte write enable & global write enable control

Asynchronous output enable control

ADSP, ADSC, ADV burst control pins

™ 6r PowerPC™ count sequence

Pentium
Transparent logic support for 1 or 2 CPUs
Single 3.3 £0.3V power supply

5V safe inputs

ESD protection >2000 volts

Latch-up current > 200 mA
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| SELECTION GUIDE
7C33232-13 7C33232-15 7C33232-17 Unit
Minimum cycle time 13.3 15 16.6 ns
Maximum clock frequency 75 66 60 MHz
Maximum output enable access time 5 6 7 ns
Maximum operating current 280 240 220 mA
Maximum standby current 30 30 30 mA
6 6 6 mA
Maximum CMOS standby current (DC)
[ L 3 3 3 mA
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l FUNCTIONAL DESCRIPTION

A

&

The AS7C33232 is a high performance CMOS 1,024,576-bit synchro-
nous Static Random Access Memory (SRAM) organized as 32,768
words X 32 bits, and incorporating a 2-bit burst counter and output reg-
ister. It is designed for high performance 3.3V Pentium™ and Power-
PC™ cache applications.

Fast cycle times of 13/15/17 ns with output enable access times (igg)
of 5/6/7 ns are ideal for 75, 66, and 60 MHz bus frequencies. Three
chip enable inputs permit easy memory expansion. Burst operation is
initiated in one of two ways: the controller address strobe (ADSC), or
the processor address strobe (ADSP). The burst advance pin (ADV)
allows subsequent internally generated burst addresses.

Read cycles are initiated with ADSP (regardless of WE and ADSC)
using the new external address clocked into the on-chip address regis-
ter when ADSP is sampled LOW, the chip selects are sampled active,
and the output buffer is enabled with OE. In a read operation the data
accessed by the current address, registered in the address registers by
the positive edge of CLK, are carried to the data-out registers on the
next positive edge of CLK and driven on the output pins. ADV is
ignored on the clock edge that samples ADSP asserted, but is sampled
on all subsequent clock edges. Address is incremented internally for
the next access of the burst when WE is sampled HIGH, ADV is sam-
pled LOW, and both address strobes are HIGH.

Write cycles are performed by disabling the output buffers with OFL,
and asserting WE. A global write enable GWE writes all 32 bits
regardless of the state of individual WEO-WE3 inputs. Alternately,
when GWE is HIGH, one or more bytes may be written by asserting

BWE and the appropriate individual byte WE signal(s). WEO controls
1/00-1/07; WEI controls 1/O8-1/015; WE2 controls I/016-1/023; and
WE3 controls 1/024-1/031.

WE is ignored on the clock edge that samples ADSP LOW, but is sam-
pled on all subsequent clock edges. Output buffers are disabled when
WE is sampled LOW (regardless of OF). Data is clocked into the data
input register when WE is sampled LOW. Address is incremented
internally to the next burst of address if WE and ADV are sampled
LOW.

Read or write cycles may also be initiated with ADSC instead of
ADSP. The differences between cycles initiated with ADSC and ADSP
follow.

* ADSP must be sampled HIGH when ADSC is sampled LOW to
initiate a cycle with ADSC.

* WE signals are sampled on the clock edge that samples ADSC
LOW (and ADSP HIGH).

*  Master chip select CEI blocks ADSP, but not ADSC.

Burst operation is selectable with the MODE input. With MODE
unconnected or driven HIGH burst operations use a Pentium/486 count
sequence. With MODE driven LOW the device uses a linear count
sequence, suitable for PowerPC and many other applications (refer to
the Burst Sequence Table on page 3).

The AS7C33232 operates from a single 3.3£0.3V supply. Inputs and
outputs are TTL compatible and 5V tolerant. The AS7C33232 is pack-
aged in a 100 pin 14x20 mm QFP package.

default = LOW

[ SIGNAL DESCRIPTIONS
Signal o Properties Description
CLK I CLOCK Clock. All inputs except OF are synchronous to this clock.
A0-A14 I SYNC Address. Sampled when all chip enables are active and ADSC or ADSP arc asserted.
V00-1/031 | y¥O SYNC Data. Driven as output when the chip is enabled and OF is active.
TET I SYNC Mr Chip Enable. Sampled on clock edges when ADSP or ADSC is active. When CE1 is inactive,
ADSP is blocked. Refer to the SYNCHRONOUS TRUTH TABLE for more information.
CE2, CE3 I SYNC %;_}ér?:::z ‘:.ehlop; ?::iez._é}c:::% ::d;tt:it‘l,\: LOW, respectively. Sampled on clock edges when
ADSP I SYNC Address status processor. Asserted LOW to load a new bus address or to enter standby mode.
ADSC I SYNC Address status controller. Asserted LOW to load a new address or to enter standby mode.
ADV I SYNC Advance. Asserted LOW to continue burst read/write.
OWE I SYNC Global writc enable. Asserted LOW to write all 32 bits. When HIGH, BWE and WEO-WE3 control write
default = HIGH | enable. This signal is internally pulled HIGH.
BWE I SYNC Byte write enable. Asserted LOW with GWE = HIGH to to enable effcct of WEQ-WE3 inputs. This signal

is internally pulled LOW.

Write enables. Used to control write of individual bytes when GWE = HIGH and BWE = LOW. If any of

default = HIGH

WEO-WE3 I SYNC WEO-WE3J is active with GWE = HIGH and BWE = LOW the cycle is a write cycle. If all WEO-WE3 are
inactive the cycle is a read cycle.
OE I ASYNC Asynchronous output enable. 1O pins are driven when OE is active and the chip is synchronously enabled.
MODE 1 STATIC Count mode. When driven HIGH, count sequence follows Intel XOR convention. When driven LOW,

count sequence follows Motorola/linear convention. This signal is internaily pulled HIGH.

2
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I SYNCHRONOUS TRUTH TABLE

CEL CE2 | CE2 | ADSP | ADSC | ADV | WRITEn | OE | AddressAccessed | CLK Operation
H X X L X X X NA LtoH Desclect
L L X L X X X X NA LtoH Desclect
L L X H L X X X NA LwH Deselect
L X H L X X X X NA Ltoll Desclect
L X H H L X X X NA LtoH Desclect
L H L L X X F L External LtwoH Begin burst read
L H L L X X F H External LtoH Begin burst read
L H L H L X F L External Ltol Begin burst read
L H L H L X F H External LtoH Begin burst read
X X X H H L F L Next Ltoll Cont. burst read
X X X H H L F H Next Ll Cont. burst read
X X X H H H F L Current LtoH Suspend burst
X X X H H H F H Current Lioll Suspend burst
H X X X H L F L Next LwH Cont. burst read
H X X X H L F H Next LioH Cont. burst read
H X X X H H F L Current LioH Suspend burst
H X X X H H F H Current LtoH Suspend burst
L H L H L X T X External LtoH Begin burst write
X X X H H L T X Next Ltoll Cont. burst write
H X X X H L T X Next LtoH Cont. burst write
X X X H H H T H Current Ltoll | Suspend burst write
H X X X H H T H Current LtoH | Suspend burst write

Key: X = Don’t Care, L =LLOW, H=HIGH, T = TRUE, F =FALSE.

I WRITE ENABLE TRUTH TABLE (per byte)

| ASYNCHRONOUS OFE TRUTH TABLE

GWE BWE WEn WRITEn OE /O [31:0]
L X X T L Read data
X L L T H HIGH-Z
H H X F Note: For write clgles that follow read cycles, output buffers must
H L H F be disabled with OE to prevent data bus contention.
Key: X = Don’t Care, L = LOW, H =HIGH. Key: L = LOW, H = HIGH.
LB URST SEQUENCE TABLE
Mode = HIGH/No Connect Mode = LOW
Pentium Count Sequence Linear Count Sequence
Start Address 00 01 10 11 00 01 10 11
Second Address 01 00 11 10 01 10 11 00
Third Address 10 11 00 o1 10 11 00 01
Fourth Address 11 10 01 00 11 00 01 10

Note: The burst sequence wraps around to its initial state upon completion.

B 950034449 0000106 &892 HE
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[ ABSOLUTE MAXIMUM RATINGS

Parameter Symbol Min Max Unit
Power Supply Voltage relative to GND Vee -0.5 +4.6 \Y
Input Voltage relative to GND ViN -05 +6.0 v
Power Dissipation Pp - 12 w
Storage Temperature (Plastic) Tog -55 +150 °C
Temperature under Bias Thias -10 +85 °C
DC Output Current ) S - 20 mA

NOTE: Stresses greater than those listed under Absolute Maximum Rarings 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 indicated in the operational sections of this
specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect reliability.

| RECOMMENDED OPERATING CONDITIONS (T, =0°C to +70°C)
Parameter Symbeol Min Typ Max Unit
Vee 3.0 3.3 3.6 \'
Supply Voltage
GND 0.0 0.0 0.0 A%
Vm 22 - 55 v
Input Voltage "
\ -0.5 - 0.8 \Y
* Vq, min = -3.0V for pulse width less than tp/2.
[ DC OPERATING CHARACTERISTICS (Ve =3.310.3V, GND = 0V, T, = 0°C to +70°C)
-13 -15 -17
Parameter Symbol Test Conditions Unit
Min Max | Min Max | Min Max
Input Leakage Current 1 Ii1) Ve =Max, V;,, =GND to V¢ 2 42 -2 42| -2 42| pA
OE 2 Vi Ve = Max
L H, ¥YcC . R . -
Output Leakage Current 1ol Vout = GND to Ve 2 42 2 42 2 +2 HA
. CEl =Vq, CE2 = V;, CE2 = V,
rating Power Supply Current 1L L L1 - 280 - 20| -
Operating upply Icc F= Fnax, Jou = 0 mA 0 220 | mA
Isp Deselected, f=f .. - 30 - 30 - 30 | mA
Standby Power Supply Current Deselected, f= 0 - 6 - 6 - 6 mA
Isg1 N o
all VIN <02Vorz VCC -0.2v L _ 3 _ 3 _ 3 mA
VOL IOL =8 mA, VCC =Min - 04 - 04 - 04 v
Output Voltage
Von IOH =-4 mA, VCC =Min 24 - 24 - 24 - \"%

B 9003449 0000107 729 WM
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| CAPACITANCE ! (f=1MHz, T, = Room Temperature, V¢ = 3.340.3V)
Parameter Symbol Signals Test Conditions Max Unit
. A, CEI, CE2, CEZ, WE, OE, _
Input Capacitance Cn ADSP, ADSC, ADV Vi =0V 5 pF
I/O Capacitance Cro I/0 Vin = Vo =0V 7 pF

| READ CYCLE, WRITE CYCLE, READ/WRITE CYCLE >  (V¢c =3.340.3V, GND =0V, T, =0°C to +70°C)

13 -15 17
Parameter Symbol Unit Notes
Min Max | Min Max | Min Max

Cycle Time teve 13 - 15 - 17 - ns

Clock Access Time tep - 6 - 7 - 8 ns

Output Enable to Data Valid tog - 5 - 6 - 7 ns 3
Clock HIGH to Output LOW-Z tizc 2 - 2 - 2 - ns 1.4
Output Hold from Clock HIGH ton 2 - 2 - 2 - ns 1,4
Output Enable LOW to Output LOW-Z t1 7z0E 2 - 2 - 2 - ns 1.4
Output Enable HIGH to Output HIGH-Z tH7oE 2 5 2 6 2 6 ns 1,4
Clock HIGH to Output HIGH-Z tyzc - 5 - 6 - 6 ns 1,4
Clock HIGH Pulse Width ton 45 - | 55 - 6 - ns

Clock LOW Pulse Width teL 45 - | 55 - 6 - ns

Address Setup to Clock HIGH tas 25 - |25 - |25 - ns 5,6
Address Status Setup to Clock HIGH tgg 25 - 25 - 25 - ns 5,6
Data Setup to Clock HIGH tps 25 - 25 - 25 - ns 5,6
Write Setup to Clock HIGH tws 25 - 25 - 25 - ns 5.6
Address Advance Setup to Clock HIGH taDvVs 25 - 2.5 - 2.5 - ns 5.6
Chip Select Setup to Clock HIGH tcss 25 - | 25 - 125 - ns 5,6
Address Hold from Clock HIGH tan 05 - 105 - |05 - ns 5,6
Address Status Hold from Clock HIGH tsu 0.5 - | 05 - |05 - ns 5,6
Data Hold from Clock HIGH toH 05 - |05 - |05 - ns 5,6
Write Hold from Clock HIGH twi 05 - |05 - 105 - ns 5,6
Address Advance Hold from Clock HIGH tADVH 05 - |05 - | 05 - ns 5,6
Chip Select Hoid from Clock HIGH tosH 0.5 - 0.5 - 0.5 - ns 5.6

5
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| TIMING WAVEFORM OF READ CYCLE

o{ Rl P .
LOAD NEW ADDRESS

SR

Address

uzoE tco .

y
1ZOE I' tox ADV INSERTS WAIT STATES

IIOE *‘" tize ' l thzc <"'{
Data ——(_Lowﬂ———( QA2) QA 2001)R QA2010) Al CazeIn Y Qa3 Q(Asoon QA3e10) ﬁ\

Note: ® = XOR when MODE = HIGH/No Connect; ® = ADD when MODE = LOW. Refer to Burst Sequence Table, pg.3.

AS87C33232-03

Em 9003449 0000109 571 WA
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| TIMING WAVEFORM OF WRITE CYCLE

KDV SUSPENDS BURST : ’! ~ tapys

l ; > Lapyn

Data In

Data Out

Note: @€ = XOR when MODE = HIGH/No Connect; & = ADD when MODE = LOW., Refer to Burst Sequence Table, pg.3.

AS7C33232-04

B 9003449 0000110 213 WA
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| TIMING WAVEFORM OF READ/WRITE CYCLE

Address

Data In { pan )

‘“"‘ch Ay tzoE 1 ]‘ izo8 bt ton
Data Out QAL j/LQ(AJ) QAse1n) § Q(ASO[I)—I

Note: @ = XOR when MODE = HIGH/No Connect; @ = ADD when MODE =LOW, Refer to Burst Sequence Table, pg.3.

AS7C3323205

BN 9003449 0000113 1L5T7 EN

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



AS7C33232
AS7C33232L

|
2

MC TEST CONDITIONS

* Qutput Load: see Figure B,
except for thc, tLZOE’ tﬂZOE' tHZC see Flgure C.

* Input Puise Level: GND to 3V. See Figure A.
* Input Rise and Fall Time (Measured at 0.3V and 2.7V): 2 ns. See figure A.
* Input and Output Timing Reference Levels: 1.5V.

+3.3V
Zy=50Q 50Q 5 317Q
+3.0V D, r =1. out
90% 90% out D:| l V= Vsl aaa 5 pE*
30pF
10% 10% v I GND  +including scope
GND and jig capacitance
Figure A: Input Waveform Figure B: Output Load (A) Figure C: Qutput Load(B)
for ty 7. trzoE. tizor- thzc
AS7C3323206 AS7C33232-07 AS7C33232-08
uVO TES
1. This parameter is guaranteed but not tested.
2. For test conditions, see AC Test Conditions, Figures A, B, C.
3. OE state is ‘don’t care” when a byte write enable is sampled LOW.
4. This parameter is sampled and not 100% tested.
5. Aread cycle is defined as byte write enables all HIGH or ADSPLOW for the required setup and hold times. A write

cycle is defined as at least one byte write enable LOW and ADSP HIGH for the required setup and hold times.

6. Thisis a synchronous device. All addresses must meet the specified setup and hold times for all rising edges of CLK
when either ADSP or ADSC is LOW and chip enabled. All other synchronous inputs must meet the setup and hold
times with stable logic levels for all rising edges of clock (CLK) when chip is enabled. Chip enable must be valid at
each rising edge of CLK with either ADSP or ADSC LOW to remain enabled.

B 9003449 0000112 09k HE
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| PACKAGE DIMENSIONS

Dimensions:

MIN mm. [MIN inches]
MAX mm. [MAX inches]

T Al RRAAAARRRAAARRR R
— =n=r° —— 0.25 [0.010]

=] =] 0.40 [0.010]
[—- —rr—
[ ey
[—-— =]
[—-— =]
[=-—
= 0.50 [0.020]
— 0.80 [0.032]
[—=-— =rr—
[=-= =rr=y
—-— — ]

- e =] =

S WA === 100 Lead Quad Flatpack QFP 1420 =

SS ST

v

LT 8K

2E B

1 1 I 1
i [l [ i IRIBIRININIgI
13.87 [0.546] J

14.13 [0.556]

18.48 [0.728]
19.10 [0.752]

2.73 {0.107]

l 4 e l 2.97[0.117]
0.10 [0.004]
0.25 [0.010] T _I_I_—

l 2.21 [0.087]

— 262 [0.103] 0.10[0.004]  3.30 [0.130]

1.00 [0.039]
1.40 [0.055]

AS7C33232-10
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APPLICATION CONNECTIVITY EXAMPLES
ATS ADSP
D (63-00) 10 [63.32)
Al17 03
ADSC MODE NG
ADV
Pentium Tla AS7C33232
TE2
"!"— GWE BWE WE3:0
ADSP
10 [31 00]
ADR[17 03] Al17-03]
ADS| ADSC MODE N
Cache Y ADV
Controller ¢ oy AS7C33232
I o5
WEI7 01 * |GWE__ BWE WH3NI
AS7C33232-10
Figure A: Pentium 256K Cache
ADS ADSP ADSP
D (63 00] O (63.32) 1063321
Al17.033 All7 03]
ADSC MODE |—— N ADSC MODE NIC
ADvV ADV
Pentium [Tl AS7C33232 . AS7C33232
TE2 s %)
GWE BWE WE(30 ¥ GWE BWE Wr30
S B R
ADSP ADSP
10 [31 00} 1031 001
ADRI17.03] AI7.031 All7 03]
ADS| ADSC MODE |———- NKC ADSC MODE NK
Cache ADV g g
Controlle: ! <! -
ontrotler g2 AS7C33232 L |, AST7C33232
ADRI18} [o2] I TEx
WEL7 01 GWE BWE WEGo = GWE BWE WIi30
g I o %
AS7C33232-11
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ORDERING INFORMATION
Package \ Min Cycle Time 13 ns 15 ns 17 ns
QFP 1420 AS7C33232-13QC AS7C33232-15QC AS7C33232-17QC
AS87C332321.-13QC AS7(C332321-15QC AS7C33232L-17QC
PART NUMBERING SYSTEM
AS7C 3 3232 X -XX Q C
Commercial
SRAM | Blank =5V Supply Device | Blank = Std. Power Min Cycle
: Q =QFP142 f °
Prefix |3 =3.3V Supply | Number | L = Low Power Time Package: Q = QrP1420 Tcr:xpemlure Range, 0°C
to 70°C
REPRESENTATIVES, DISTRIBUTORS, AND SALES OFFICES
DOMESTIC REPS INDIANA NEW JERSEY SOUTH DAKOTA CANADA MALAYSIA
'y
CC Electro Salas North: ERA Associates D. A. Casae Agsociates Toch Trek Ltd. SINGAPORE
ALABAMA
Goncord Component (317) 921-5000 (800) 645-5500 (612) 831-6777 Mississaiga: (905) 238-0366 Technology Distr. Pte Ltd
(205) 772-8883 KENTUCKY South: Vamage Sales TEXAS Montreal: (514) 337-7540 Si )
ARIZONA CC Electro Sales (609) 424-6777 Southern States Marketing Ottawa: (613) 599-8787 +65-298-7811
Competitive Technology (317) 921-5000 NEW MEXICO Austin: (512) 835-5822  vancouver: (604) 276-8735  TAIWAN
6023 265.9924 Competitive Tochnology ~ Dalias:(214) 238-7500  caygary: (403) 291-6866 Asian Specific Tech.
(602) LOUISIANA (602) 265-9224 Houston: (713) 868-5180 Taipei, Taiwan ROG
ARKANSAS Southern States Marketing EUROPE all areas .
. . NEW YORK UTAH +886-2-521-2363
Southern States Marketing ~ North: (S01) 922-0807 _ . Britcomp Sales }
. - NYC: ERA Associates Charies Fields & Assoc. Puteam International
(501) 922-0807 South: (713) 868-5780 201) POG.G508 Surrey, England team Ir
(516) 543-0510 (go1) +44.630.347077 Taipei, Taiwan ROC
CALIFORNIA MAINE Upstate: Tri-Tech VERMONT +886-2-729-0373
North: Brooks Technical Kitchen & Kutchin Inc. (716) 385-6500 Gtchen & Kutchin Inc. GERMANY
{415) 960-3880 (617) 229-2660 HORTH CAROLINA (617) 229-2660 Eurocomp Elektronik
South: Competitive Tech. MARYLAND Hessen, Germa
rd C VIRGINIA h Yy
(714) 540-5501 Beacon North Inc. gﬁg‘;"u S omponent Bencon North Inc. +49-60.316-1076 DISTRIBUTORS
COLORADO (703) 478-2480 NORTH DAKQTA (703) 478-2480 HONG KONG Al-American
Megaronx MASSACHUSETTS  p A Gaso Associass  WASHINGTON Eastele Technology prwds
(303) Kitchen & Kutchin Inc. (612) 831-6777 E?/Electronic Solutions  Kowloon, Hong Kong (305) 621-8282
CONNECTICUT (617) 229-2660 OHIO (206) 637-0302 +85-2.798-8860 Axis G
Kizté:;aznsg_ légtfzhln Inc. MICHIGAN Midwest Marketing Assoc. WEST VIRGINIA INDIA Su:nys;n: °8§ms
(203) Enco Group Lynahurst: (216) 381-8575 Beacon North inc. Priya Electranics, Inc (408) 524.2960
DELAWARE (313) 338-8600 Dayton: (513) 433-2511  (70%) 478-2480 San Jose, CAUSA Interface Electronics
Vantage Sales MINNESOTA WISCONSIN " ;
(609) 424-6777 D.A CasoAssociates o AHOMA D. A Gags Associates (408) 954-1866 EZ%??:Q%"&
612) 831-6777 Southern States Marketing (512} 831-6777 ISRAEL
FLORIDA (612) (214) 238-7500 Eldis Technob (508) 435-0100
Micro-Electronic Comp. MISSISSIPPI OREGON WYOMING Gv:!aim :;:gy Hunter Electronic Comp.
(305) 426-8944 Goncord Gomponent E%/Eloctronic Solutions  egatronix 75.3.571 Maidenhead Berks, UK
GEORGIA (205) 772-8883 (503) 292-8204 (303) 730-6262 #3025 +44-628-75911
Concord Component MONTANA PENNSYLVANIA JAPAN o
(404) 416-9597 E2/Electronic Solutions East Vi Sales Actes Engineering
HAWAII (206) 637-0302 (609) 424-6777 INTERNATIONAL Tokyo, Japan
SALES OFFICES
Brooks Technical NEVADA West: Midwest Markeling  AUSTRALIA +81-337-693-029
(415) 960-3880 North: Brooks Technical ~ (216) 381-8575 NUS Technology Pty Ltd,  KOREA Zﬁfn‘c’f é’:nnic.';EndRusaor
IDAHO (916) 965-3256 RHODE ISLAND Mulgrave, Victoria Mirai Corporation San Jose, CA
E2/Electronic Solutions South: Competitive Tech.  Kitchen & Kutchin inc. +61-3-562-1244 Seoul, Korea (408) 383-4900
(503) 292-8204 (602) 265-9224 (617) 229-2660 BENELUX +822-704-0300 NORTHEAST AREA
ILLINOIS NEW HAMPSHIRE SOUTH CAROLINA Britcomp Sales TDI Alliance Semiconductor
El-Mech Kitchen & Kutchin Inc. Concord Component Oostarhout, Netherlands ~ San Jose, CA USA Boston, MA
(312) 794-9100 (617) 229-2660 (919) 846-3441 +31-1620-29851 +1-408-428-9177 (617) 239-8127

Alliance Semiconductor reserves the right to make changes in this data sheet at any time to improve design and supply the best product possible.
Alliance Semiconductor cannot assume responsibility for circuits shown or represent that they are free from patent infringement.
The Alliance logo is a trademark of Alliance Semiconductor Corporation. All other trademarks are property of their respective holders.
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