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e Direct interface with the processor
and external cache controller

¢ Asynchronous oufput enable

o I/Os capable of 3.3V operation

¢ JEDEC-standard 52-pin PLCC pinout
Functional Description

The CY7C1031 and CY7C1032 are 64K
by 18 synchronous cache RAMs designed
to interface with high-speed microproces-
sors with minimum glue logic. Maximum
access delay from clock rise is 10 ns. A
2-bit on-chip counter captures the first ad-
dress in aburstand increments the address
automatically for the rest of the burst ac-

Features

Supports 66-MHz cache systems with
zero wait states

e 64K by 18 common I/O

e 10-os access time (clock to output)
with 85-pF load

Two-bit wraparound counter support-
ing Pentium ™ and 486 burst sequence
(7C1031)

Two-bit wraparound counter support-
ing linear burst sequence (7C1032)
Separate inputs for address strobe

from processor and address strobe
from cache controller

64K x 18 Synchronous

Cache RAM

The CY7C1031 is designed for Intel Pen-
tium and 486 CPU—based systems; its
counter follows the burst sequence of the
Pentium and the 486 processors. The
CY7C1032 is architected for processors
with linear burstsequences. Burst accesses
can be initiated with the processor address
strobe or the cache controller ad-
dress strobe inputs. Address ad-
vancement is controlled by the address ad-
vancement (ADV) input.

A synchronous self-timed write mecha-
nism is provided to simplify the write inter-
face. A synchronous chip select input and
an asynchronous output enable input pro-
vide easy control for bank selection and

e Synch elf-timed writ cess.
yncaronous sel-timed write output three-state control.
Logic Block Diagram Pin Configuration
PLCC
A 18 Top View
DATAm 2
Ms—h —“‘T"’ ADDR Ao ) € 76 5 4 3 21,5251 50 49 48 47
REG |44, DQs ) 46
¢ > ; DGy 5
2 2, vcea a4
rl ADV 7 vS§sQ 43
ADV LOGIC 64K X 9 84K X 9 DQ1p 42
o AAM ARRAY | RAM ARRAY DQq¢ 41
DQyz 40
DQqs 39
vssQ 38
cx—e > e "_I veeq 37
ADSP  cmmnncsmio TIMING T DQi4 38
ADSC ——————#1  ONTROL b y DQys 35
E— As 1{s oe, bl o
W e g
WL aommmmmsmosamre i
p £
—&_ . 10311
DPy — DPy
OE
1091 -2
Selector Guide
7C1031-10 7C1031-12 7C1031-14
7C1032-10 7C1032~12 7C1032~-14
Maximum Access Time (ns) 10 12 14
Maximum Operating Current (mA) Commercial 265 250 235

Shaded area contains advanced information.
Pentium is a trademark of Intel Corporation.

Note:
1. DPgand DP; are functionally equivalent to DQ,.
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Functional Description (continued)

Single Write Accesses Initiated by ADSP

This access is initiated when the ing conditions are satisfied at
clock rise: (1) S is LOW and (2) P is LOW. ADSP- triggered
write cycles are completed in two clock periods. The address at Ag
through A5 is loaded into the address register and address advance-
ment logic and delivered to the RAM core. The write signal is ignored
in this cycle because the cache tag or other external logic uses this
clock period to perform address comparisons or ion checks. If
the write is allowed to proceed, the write input to the CY7C1031 and
CY7C1032 will be pulled LOW before the next clock rise.

If WH, WL, or both are LOW at the next clock rise, information
presented at DQg — DQ1s and DPy — DP, will be written into the
location specified by the address advancement logic. WL controls
the writing of DQg — DQy and DPgwhile WH controls the writing
of DQg — DQy52and DPy. Because the CY7C1031 and CY7C1032
are common-I/O devices, the output enable signal (OE) must be
deasserted before data from the CPU is delivered to DQg — DQq5
and DPg — DP,. As asafety precaution, the appropriate data lines
are three-stated in the cycle where or both are sampled
LOW, regardless of the state of the OF input.

Single Write Accesses Initiated by ADSC

This write access is initiated when the following conditions are sa-
tisfied at rising edge of the clock: (1§ CS is LOW, (2) ADSC is
LOW, and (3) WH or WL are LOW. triggered accesses are
completed in a single clock cycle.

The address at Ag through A5 is loaded into the address register
and address advancementlogicand delivered to the RAM core. In-
formation presented at DQg — DQ; s and DPy — DP; will be writ-
ten into the location specified by the address advancement logic.
Since the CY7C1031 and the CY7C1032are common-1/O devices,
the outputenable signal (OF) must be deasserted before data from
the cache controller is delivered to the data and parity lines. As a
safety precaution, the appropriate data and parity lines are
three-statedin the cyclewhere WHand WLare sampled LOW
regardless of the state of the OE input. -

Single Read Accesses

A single read access is initiated when the following conditions are
satisfied at clock rise: (1) CS is LOW, (2) ADSP or is LOW,
and (3) WH and WL are HIGH. The address at Ag through A;5is

stored into the address advancement logic and delivered to the
RAM core. If the output enable (OE) signal is asserted (LOW),
data will be available at the data outputs a maximum of 10 ns after
clock rise.

Burst Sequences

The CY7C1031 provides a 2-bit wraparound counter, fed by pins
Ag — Ay, thatimplements the Intel 80486 and Pentium processor’s
address burst sequence (see Table I). Note that the burst sequence

depends on the first burst address.
Table 1. Counter Implementation for the Intel
Pentium/80486 Processor’s Sequence
First Second “Third Fourth
Address Address Address Address
Ax + 1, Ax Ax + 1,Ax Ax + 1, Ax Ax + 1, Ax

00 01 10 11

01 00 11 10

10 11 00 01

11 10 01 00

The CY7C1032 provides a two-bit wraparound counter, fed by

pins Apg — Aj, thatimplements a linear address burst sequence (see

Table 2).
Table 2. Counter Implementation for a Linear Sequence
First Second Third Fourth
Address Address Address Address
Ax + 1 Ax AX + 1 Ax Ax + 1b Ax Ax + 1, Ax
00 01 10 11
01 10 11 00
10 11 00 01
11 00 01 10
Application Example

Figure 1 shows a 512-Kbyte secondary cache for thePentium pro-
cessor using four CY7C1031 cache RAMs and a CY7B181 cache
tag. Address from the processor is checked by the cache tag atthe
beginning of each access. MATCH is delivered to the cache con-
troller after 10 ns.

66-MHz OSC
CiK 2 CLK
ADR : 4 ADR
DATA ja-—-teeiy - DATA
ADS \ 4 ADsF C1001
NTIUM ADST
PROCESSOR o
WH, WL
OE . wr P
WH, WL =
y y
e — | I I A2 A2 2 4'2
LK ————t» cix ADSC AN TE WH, Vgsﬂ % %
ADR | ADR W‘g ' 2
co DATA
ADSP g INTERFACE TO
- E MAIN MEMORY
78181 DATA OONC'?%LE.R
MATCH MATCH
ORTY DIRTY
VALID VALID

Figure 1. Cache Using Four CY7C1031s
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Pin Definitions

SEMICONDUCTOR

in the on-chip address register. It also allows the
lower two address bits to be loaded into the on-
chip auto-address-increment logic. The ADSC in-
put should not be connected to the ADS output of

the processor.

Signal Name Type # of Pins Description
vCC Input 1 +5V Power
VCCQ Input 4 +5V or 3.3V (Outputs)
GND Input 1 Ground
VSsQ Input 4 Ground (Outputs)
CLX Input 1 Clock .
A5 — Ay Input 16 Address
ADSP Input 1 Address Strobe from Processor
ADSC Input 1 Address Strobe from Cache Controller
WH Tnput 1 ‘Write Enable — High Byte
WL Input 1 Write Enable — Low Byte
ADV Input 1 Advance
OE Input 1 Output Enable
[o Input 1 Chip Select
DQys~-DQg | Input/Qutput 16 Regular Data
DP;-DPy, Input/Output 2 Parity Data
Pin Descriptions
Signal Signal
Name IO Description Name /O Description
Input Signals wa I Write signal for the high-order half of the RAM
CLK I Clock sigual It s used to capture the address, the CTX. 1 WH o amplod s LOW, Lo astomi he
s ol i o el ol ot wipiom sl e
* ’ P L c DQ15~DQg and DP; from the on-chip data regis-
also used to advance the on-chip auto-address-in- ter into the selected RAM location. There is one
crement logic (when the appropriate control sig- exception to this. If both ADSP and WH are as-
nals have been sct). sented (bath LOW) t the rising edge of CLK, the
A15-A0 I Sixteen address lines used to select onc of 64K write signal, WH, is ignored.
locations. They are captured in an on-chip register WL I Waite signal for the low-order half of the RAM
i"b'f“; 'lxthg. e_dgeezf CL;(mxf QEEM array. This signal is sampled by the rising edge of
- 1he nising ecge of the : 8 the CLK. If WL is sampled as LOW, i.e., asserted, the
lower two address lines, A; ~ Ag, into the on-chip control logic will perform a self-timed write of
;‘uéov}addmss-mcmmmt logic if ADSP or ADSC is DQy — DQp and DP, from the on~chip data regiser
. into the selected RAM location. There is one ex-
ADSP I Address strobe from processor. This signal is ception to this. If both ADSP and WL are asserted
sampled at the rising edge of CLK. When this input (both LOW) at the rising edge of CLK, the write
andjor ADSC is asserted, Ag-A 5 will be captured signal, WL, is ignored.
in the on-chip address register. It also allows the ALY I Advance. This signal is sampled by the rising edge
lo?ler two address ,b“’ to be 1°"?°d Into dnﬁp of CLK. When it is asserted, it automatically incre-
chlpxalggddmss-mmmt logic. If both ments the 2-bit on~chip auto-address-increment
ey paserted at the rising edge of CLK, counter. In the CY7C1032, the address will be in-
only will be recognized. The input cremented linearly. In the CY7C1031, the address
should be connected to the ADS output of the pro- will be incremented according to the Pentium/486
cessor. burst sequence. This signal is ignored if ADSP or
ADST I Address strobe from cache controller. This signal is ADSCT is assenied concurrently.
sampled at the rising edge of CLK. Whe this input [of I ip select. This signal is sampled by the rising
and/or ADSP is asserted, Ag—A s will be capaured i}goquwmm“ T also as.

serted. The SRAM is selected if this input is as-
sented (LOW), and it is deselected if this input is
deasserted (HIGH). The signal is ignored when

ADSP and ADSC are HIGH.
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Pin Descriptions (continued)
Signal Signal
Name 1O Description Name TO Description
OF I Output enable. This signal is an asynchronous in- DP1-DP0 /O Two bidirectional data /O lines. These operate in
put that controls the direction of the data [)O pins. exactly the same manner as DQ; 5 — DQg, but are
If OF is asserted (LOW), the data pins are outputs, named differently because their primary purpose is
and the SRAM can be read (as long as TS was as- to store parity bits, while the DQs’ primary pur-
serted when it was sampled at the beginning of the pose is to store ordinary data bits. DP; is an input
cycle). If OF is deasserted (HIGH), the data [/O to and an output from the high-order half of the
pins will be three-stated, functioning as inputs, and RAM array, while DP, is an input to and an output
the SRAM can be wrilten. from the lower-order half of the RAM array.
Bidirectional Signals

DQI15-DQ0 I/O Sixteen bidirectional data 1/O Lines. DQy5 — DQg
are inputs to and outputs from the high-order half
of the RAM array, while DQ7 — DQ are inputs to
and outputs from the low-order half of the RAM
array. As inputs, they feed into an on-chip data
register that is triggered by the rising edge of CLK.
As outputs, they carry the data read from the se-
lected location in the RAM array. The direction of
the data pins is controlled by OF: when OF is high,
the data pins are three-stated and can be used as
inputs; when OF is low, the data pins are driven by
the output buffers and are outputs. DQ;5 ~ DQg
and DQy - DQy are also three-stated when WH
and WL, respectively, is sampled LOW at clock
rise.

Maximum Ratings

(Above which the useful life may be impaired. Foruser guidelines,  Static Discharge Voltage ........................ >2001V

not tested.) (per MIL-STD-883, Method 3015)

Storage Temperature ...........ccae... —65°Cto +150°C Latch-UpCurrent ......c...coviueiennannnnnns >200 mA

Ambient Temperature with 3

Power Appliege ....................... - 55°Cto +125°C Operating Range -

Supply Voltage 01'1 Vo Relative to GND ... —0.5Vto +7.0V Range Te;:;:;'::ep] Vee Vece

i Figh Z5ateB] - ... 05Vt Veg+0sy | COWT | 0CW e [3V=10% [30V 53V

DC Input Voltagel?! ................ -05Vto Voo + 0.5v | Mil —55°Cto +125°C [ 5V £10% | 5V =10%

Current into Outputs (LOW) ................ ... 20 mA

Electrical Characteristics Over the Operating Rangel4]

7C1031-10 7C1031-12 7C1031-14
7C1032-10 7C1032-12 7C1032-14
Parameter Description Test Conditions Min. { Max. | Min. | Max. | Min. | Min. | Unit
Vou Output HIGH Voltage | Voc = Min, Ioy=—40mA | 24 Veeoa 24 Yoca 24 Voco A\
VoL Output LOW Voltage | Ve = Min, 1o =8.0 mA 0.4 0.4 0.4 \'
Vi Input HIGH Voltage 22 Vee |22 Ve |22 Vee v
+03V +03V +0.3V
v Input LOW Voltagel?! -03 1 08 -03 0.8 -03 0.8 v
Ix Input Load Current GND < V1 < Ve -1 1 -1 1 -1 1 RA
Ioz Output Leakage GND < V1 < V, -5 S -5 5 -5 HA
Current Output Disabled
Notes:

2. Minimum voltage equals — 2.0V for pulsc durations of lessthan20ns. 4. See the last page for Group A subgroup testing information.
3. Ta is the “instant on” case temperature.
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Electrical Characteristics (continued)

7C1031-10 7C1031-12 7C1031-14
7C1032-10 7C1032-12 7C1032—-14

Parameter Description Test Conditions Min. | Max. | Min. | Max. | Min. | Min. | Unit
Ios Output Short Circuit | Voe=Max., Vour=GND -300 =300 -300 | mA
Current I9]
Icc Voc Operating Supply | Voe=Max,, Com’l 265 250 235 mA
Current Iout=0mA, —
f=fpmax =1/tpc
Tsp1 Automatic CE Power- | Max. Vog, CS = | Coml 50 50 50 | mA
Down Current—TTL | Vig, VIN=> Vigor
Inputs ViNn<SViL
f=fmax
Isp2 Automatic CE Power- | Max. Ve, CS > Com’l 10 10 10 mA
Down Current— Ve =03V, Vin>
CMOS Inputs Vee =03V or VIN
< 03V, f=0l6]
Shaded areas contain advanced information
Capacitance!”]
Parameter Description Test Conditions Max. Max. Unit
Cmn: Addresses Input Capacitance Ta = 25°C, f = 1 MHz, pF
Ve = 5.0V
Cm: Other Inputs pF
Cout Output Capacitance pF
Shaded areas contain advanced information
Notes:
5. Notmore than one output should be shortened at one time. Duration 7. Tested initially and after any design or process changes that may affect
of the short circuit should not exceed 30 seconds. these parameters.
6. Clock signal allowed to run at speed.
AC Test Loads and Waveforms
R1481Q R1481Q
5V O AP Py 5V O PPy
OUTPUT | OUTPUT s a0V ALL INPUT PULSES
I - ) 90%
85 pF 2 2
P I { 2s50 P { 2550 GND
INCLUDING =L - INCLUDING —L- — <3ns <3ns
JIGAND ~ = JGAND ~ =
SCOPE (a) SCOPE ®) 1031-3
Equivalent to: THEVENIN EQUIVALENT 10314

167Q

OUTPUT on—-a 1.73V
85 pF I
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Switching Characteristics Over the Operating Rangel8]
7C1031-10 7C1B31-12 7C1031-14
7C1032-10 7C1082-12 7C1032-14
Parameter Description Min. | Max. | Min. Min, Min. | Max. | Unit
tove Clock Cydle Time 125 15 20 1S
tcu Clock HIGH 5 6 8 ns
tcL Clock LOW 5 6 8 ns
tas Address Set-Up Before CLK Rise 25 2.5 3 ns
tAd Address Hold After CLK Rise 0.5 0.5 1 ns
tcov Data Output Valid After CLK Rise 10 12 14 | ns
tpoH Data Output Hold After CLK Rise 3 3 3 ns
tADS “ADSE, ADSC Set-Up Before CLK Rise 25 25 3 ns
tADSH ADSP, ADSC Hold After CLK Rise 0.5 0.5 1 ns
twEs WH, WL Set-Up Before CLK Rise 25 25 3 ns
r— WH, WL Hold After CLK Rise 05 05 1 ns
tADVS ADV Set-Up Before CLK Rise 2.5 25 3 ns
tADVH ADV Hold After CLK Rise 05 0.5 1 ns
tps Data Input Set-Up Before CLK Rise 25 25 3 ns
tDH Data Input Hold After CLK Rise 0.5 0.5 1 ns
tcss Chip Select Set-Up 25 2.5 3 ns
tesH Chip Select Hold After CLK Rise 05 0.5 1 ns
tcsoz Chip Select Sampled to Output High Z1] 6 6 2 7 ns
tEoZ OE HIGH to Output High ZI6] 6 6 2 7 ns
tEOV OF LOW to Output Valid 5 5 6 ns
tWEOZ WH or WL Sampled LOW to Output High ZI6.10] 5 6 7 ns
twEOV WH or WL Sampled HIGH to Output Vakidl'] 10 12 4 | ns

Notes:
6. Testconditions assume signal transition time of 3ns or less, timingref- 7. At any given voltage and temperature, twgoz min. is less than twgov
erence levels of 1.5V, input pulse levels of 0 to 3.0V, and output loading min.
of the specified Ioy /Loy and 85-pF load capacitance.
6. tcsozs tE0Z, and twgoz are specified with a load capacitance of 5 pF
asin part (b) of ACTest Loads. Transition is measured + 500mV from
steady state voltage.
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Switching Waveforms
Single Readl(!1]
ey ——wle—— 1t e teve -
CLK

- tcpy < 1DOH
s TR KIK KKK KR

1031-6

Single Write Timing: Write Initiated by ADSP

fe—— fcH oL —=

CLK A [—_——L_/
| - E tcss w1 tosy
e KT W«W
m—ﬁF_ taps > tapsH
e R R ™ T ™ IR

orain STSTSTEH 1 g()O(XXXW

DATA OUT

' J‘(teoz j
o]
1031-5
Notes:

11. OE is LOW throughout this operation.
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Switching Waveforms (continued)

Single Write Timing: Write Initiated by ADSC
CLK N\ 7

TN T RIS

<>o<>o<>E“ D 9T OTOTOZOTOTITOTOTOTOTeTeT
i

w7 R R

) tos e+ ton
o TR RIS
DATA OUT 'l

_F

p—— tcy oL

OE

1031-7

Burst Read Sequence with Four Accesses
oK _ZW
Z{ tcss —ele tosH
o5 XXX XX
tas —we- tay
KRR K
taDs —»re tapsH
ADSP
ADSE XX

1
WH, WC WES weH

XXA | WX \X/ [ \X | NXXKXXX
%F N\

DATA OUT

1031-8



91993, LIV

Revision: Monday, January 18, 1993

&

S7E 2

M 2589b6b2 0008916 457 EECYP
CYPRESS SEMICONDUCTOR

Switching Waveforms (continued)

Output (Controlled by OE)

ommor TXXKX

OE

CY7C1031
PREILIMINARY CY7C1032
L
)F teoz —» \[ teov —4\

Write Burst Timing: Write Initiated by ADSC

CLK _]D——\_/

tcsH

. fcss
US\E

I

M—

XXX

XXX XX

XX

|tWES~tWEH

W”'Wtz\l\

. SOSAN

LN

/X

OE

Y

taDsH

taps
I*
o

tADSH

N

X

AXX/

KD'SC\E
tag

tAH

N
N

XXX

L‘ADVS‘

07 {ORKOXR,

£

T

tos toH

T

1031-10
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Switching Waveforms (continued)

Write Burst Timing: Write Initiated by ADSP

N\

X2

XX XD

o
=¥
o 8| AT R XX
o KT KA KA ARIIAK KIS
o TXX !:; A5 | AR\ | LAXXX

10

1031-11
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Switching Waveforms (continued)

Output Timing (Controlled by CS)

CLK 7“‘ \

tapsH

taps
t, -l t i b
g OR = T YRIXRE | MRRRIXK

tcss tosH
tcgs -»pe tosy i
s XX ‘F 4 R XXX
ja——— topy —m f—— 1cs07 ——™
DATA QUT
CHIP SELECT toa1-12
ASSERTED
Output Timing (Controlled by WH/ W)
CLK A
taDs tapsH - taps | ADSH

e SCF SH | KKK
o SR " T XK

fe— tweoz —» tweoy ——
DATA OUT
103113
Truth Table
Input
3 ADSP | ADSC | ADV WH or WL CLK Address Operation
H L X X X L-+H | N/A Chip Deselected
H X L X X L-H | N/A Chip Deselected
L L X X X L—+H | External Read Cycle, Begin Burst
L H L X H L—+H | External Read Cycle, Begin Burst
L H L X L L—+H | External Write Cycle, Begin Burst
X H H L L IL—+H | Incremented Burst| Write Cycle, In Burst Sequence
Address
X H H L H L—H Incremented Burst | Read Cycle, In Burst Sequence
Address
X H H H L L—+H | Same Address as| Write Cycle
previous cycle
X H H H H L—+H | Same Address as| Read Cycle
previous cycle

11
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Ordering Information
S Pac Operati S Package rating
(l:les‘;d Ordering Code ’lyl;ge ll)leangtleng (]:xe:)d Ordering Code Type ogleange
10 CY7C1031-10JC J69 Commercial 10 CY7C1032-10JC J69 Commercial
12 CY7C1031-12JC J69 Commercial 12 CY7C1032—-120C J69 Commercial
14 CY7C1031-14JC J69 Commercial 14 CY7C1032-~14JC J69 Commercial
Shaded areas contain advanced information.

Document #: 38-00219

12
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Package Diagrams

52-Lead Plastic Leaded Chip Carrier J69

DIMENSIONS IN INCHES MIN,
MAX.

PIN 1
-“"‘.————___....7l:lnt:u:‘u:n:l.éa:l.cxnn1 A _

4
T 0013
h Q043 0.021
0783 g 0055
0.795 o .69
ars ) 0730
0.756 ,
;
§
h = L
0033 || K
| 0,020 MIN.
oz a 2090
0756 8090
o783 2163
0.795 ' 0.200

52-Pin Ceramic Leaded Chip Carrier Y59

DIMENSIONS IN INCHES
MIN.
MAX.

PIN 1
SEE
VIEW A

nnmnn.{.nmnn

{

|
NN

|w
oo
\II\J
[¥ol{s0]
Wl
]
o
O

e S T 0w
738 =
2 -8
785
795 N SEATING PLANE
006
010
035 X 45— l“"' 035 R
045
_L_______ 7
= — r 017
| 3 012 _—1 /- } I 021
=32 A
_ _ 5 600 i
=5 BSC = f
=3
, = |_.026
i —] .0§2
L
o050
040 X 45° BsSC VIEW A
® Cypress Semiconductor Corp 1989. The information contained herein is subject to change without notice. Cypress Semiconductor Corporation assumes no responsibility for

the use of any circuitry other than circuitry embodied in e Cypress Semiconductor Corporation product. Nor does It corvey of imply any license under patent or other rights. Cypress Semicon-
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injury to the user. The inclusion of Cypress Ser o products in fife Y tications impéies thet the L all risk of such use and in 30 doing indemnifies
Cypress Semiconductor against all damages.




