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Functional Description (continued)
Single Write Accesses Initiated by ADSP

This access is initiated when the following conditions are satisfied at
clock rise: (1) TS is LOW and (2) P is LOW. ADSP-triggered
write cycles are completed in two clock periods. The address at Ag
through Ays 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 protection 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. ADSP is

and (3) WH and WL are HIGH. The address at Ag through A5 is
stored into the address advancement logic and delivered to the
RAM core. If the output enable (OE) signal is asserted (LOW),
datawill be available at the data outputs a maximum of 8.5 ns after
clock rise. ADSP is ignored if CS is HIGH.

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 Zable 1). Note that the burst sequence
depends on the first burst address.

Table 1. Counter Implementation for the Intel

ignored if CS is HIGH. Pentium/80486 Processor’s Sequence

If WH, WL, or both are LOW at the next clock rise, information - -

presented at DQy — DQy5 and DPy — DP; will be written into the A[I;‘:il;setss ggﬁgggs A?&;lgs Igg:et?s
location specified by the address advancement logic. WL controls ye N X N X Ty x Y
the writing of DQg — DQyand DPywhile WH controls the writing X+ 1 Fx X+ 1 X +1 P X + 1
of DQg — DQy5and DP;. Because the CY7C1031 and CY7C1032 00 01 10 11

are common-1/O devices, the output enable signal (OE) must be 01 00 11 10
deasserted before data from the CPU is delivered to DQy — DQq5 10 11 00 01
and DP — DP;. As a safety precaution, the appropriate data lines i 0 01 0
are three-stated in the cycle where WH, WL, or both are sampled

LOW, regardless of the state of the OE 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: (l% CS is LOW, (2) ADSC is
LOW, and (3) WH or WL are LOW. triggered accesses are

The CY7C1032 provides a two-bit wraparound counter, fed by
pins Ag — Aj, thatimplements alinear address burst sequence (see
Table 2).

Table 2. Counter Implementation for a Linear Sequence

completed in a single clock cycle. First Second Third Fourth
The address at Ag through A5 is loaded into the address register Address Address Address Address
and address advancement logic and delivered to the RAM core. In- AX + 1, Ax AX + 15 Ax Ax + 1y Ax AX + 1, Ax
formation presented at DQg — DQ15 and DPy — DP; will be writ- 00 01 10 11

ten into the location specified by the address advancement logic. 01 10 11 00
Since the CY7C1031 and the CY7C1032 are common-1/O devices, 0 T o0 o1

the outputenable signal (OE) must be deasserted before data from

the cache controller is delivered to the data and parity lines. Asa 11 [ 01 10
safety precaution, the appropriate data and parity lines are Application Example

three-statedin the cyclewhere WHand WL are sampled LOW
regardless of the state of the OE input.

Single Read Accesses
A single read access is initiated when the following conditions are

Figure 1 shows a 512-Kbyte secondary cache for the Pentium mi-
croprocessor using four CY7C1031 cache RAMs.

satisfied at clock rise: (1) CS is LOW, (2) ADSP or ADSC is LOW,
512K8 [ —
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Figure 1. Cache Using Four CY7C1031s
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Pin Definitions
Signal Name Type # of Pins Description
Vce Input 1 +5V Power
Vcco Input 4 +5V or 3.3V (Outputs)
GND Input 1 Ground
Vssq Input 4 Ground (Outputs)
CLK Input 1 Clock
Ais— Ay Input ) 16 Address .
ADSP Input 1 Address Strobe from Processor
ADSC Input 1 Address Strobe from Cache Controller
14
WH Input 1 Write Enable — High Byte
WL Input 1 Write Enable ~ Low Byte
ADV Input 1 Advance
OE Input 1 Output Enable
CS Input 1 Chip Select
DOQ15s—DQy Input/Output 16 Regular Data
DP;-DPy Input/Output 2 Parity Data
Pin Descriptions
Signal Signal
Name I/O Description Name I/O Description
Input Signals WH 1 Write signal for the high-order half of the RAM
. . . This signal is sampled by the rising edge of
CLK I Clock signal. It is used to capture the address, the array. 1his Sig ;
data to be written, and the following control sig- CLK.1f WH Is.sampled as ]_DW,.LC., asse_rted‘ the
nals: ADSP, ADSC, CS, WH, WL, and ADV. It is control logic will perform a self—nmeq write of .
also used to advance the on-chip auto-address-in- {:e’?ilnst ;tES:e?:gedel?oT;iz x:c%l];;:lea:;: ;‘:’li's-
fl;el?lf:‘telﬁ:n(:‘;}gn the appropriate contral sig- exception to this. If ADSP, WH, and TS are as-
. serted (LOW) at the rising edge of CLK, the write
Ais5-Ag I Sixteen address lines used to select one of 64K signal, WH, is ignored. Note that ADSP has no
locations. They are captured in an on-chip register effect on WH if CS is HIGH.
on the rising edge of CLK if ADSP or ADSC is S s
LOW. The rising edge of the clock also loads the WL I Write s1g'nal‘for th'e low-order half Of. t%]e RAM
lower two address lines, A; — Ag, into the on-chip array. Thﬁl.g"al is sampled by [}Te rising edge of
auto-address-increment logic if ADSP or ADSC is CLK. Ifm i ampled as LOW, e assgned, the
LOW. control logic will perform a se]f—tlme?d write of_
DQ7 - DQg and DPy from the on-chip data register
ADSP 1 Address strobe from processor. This signal is into the selected RAM location. There is one ex-
sampled at the rising edge of CLK. When this input ception to this. If ADSP, WL, and CS are asserted
and/or ADSC is asserted, Ag—A 5 will be captured (LOW) at the rising edge of CLK, the write signal,
in the on-chip address register. It also allows the WL, is ignored. Note that ADSP has no effect on
lower two address bits to be loaded into the on- WL if CS is HIGH. -
chip auto-address-increment logic. If both ADSP J— - . .
andp ADSC are asserted at the nii“g edge of CLK, ADV I Advance. This signal is sampled by the rising edge
only ADSP will be recognized. The ADSP input of CLK. When it is asserted, it automatically incre-
should be connected to the ADS output of the pro- ments the 2-bit on-chip auto-address-increment
cessor. ADSP is ignored when C3 is HIGH counter. In the CY7C1032, the address will be in-
’ . . cremented linearly. In the CY7C1031, the address
ADSC I Address strobe from cache controller, This signal is will be incremented according to the Pentium/486
sampled at the rising edge of CLK. When this input burst sequence. This signal is ignored if ADSP or
and/or ADSP is asserted, Ag—A 5 will be captured ADSC is asserted concurrently with CS. Note that
in the on-chip address register. It also allows the ADSP has no effect on ADV if CS is HIGH.
lower two address bits to be loaded into the on- ot 1 Chip select. This signal is sampled by the rising

chip auto-address-increment logic. The ADSC in-
put should not be connected to the ADS output of
the processor.
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edge of CLK. If CS is HIGH and ADSC is LOW,
the SRAM is deselected. If CS is LOW and ADSC
or ADSP is LOW, a new address is captured by the
address register. If CS is HIGH, ADSP is ignored.
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Pin Descriptions (continued)

Signal Signal

Name [/O Description Name I/O Description
OE 1 OQutput enable. This signal is an asynchronous in- DP;-DPy /O Two bidirectional data /O lines. These operate in

put that controls the direction of the data I/O pins.
If OF is asserted (LOW), the data pins are outputs,
and the SRAM can be read (as long as CS was as-
serted when it was sampled at the beginning of the
cycle). If OF is deasserted (HIGH), the data VO
pins will be three-stated, functioning as inputs, and
the SRAM can be written.

Bidirectional Signals

DQis-DQy I/O  Sixteen bidirectional data /O lines. DQ;s — 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 OE is high,
the data pins are three-stated and can be used as
inputs; when OE is low, the data pins are driven by
the output buffers and are outputs. DQ)5 - DQg
and DQ7 — DQ 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. For user guidelines,
not tested.)

Storage Temperature ... .. e —65°Cto +150°C
Ambient Temperature with

Power Applied ............coviiiiine —55°Cto +125°C
Supply Voltage on Vc Relative to GND ... —0.5V to +7.0V
DC Voltage ApFlied to Outputs )

inHighZStatel2] .......0........... —0.5V to Ve + 0.5V
DC Input Voltagel?l ................. 0.5V to Vee + 0.5V
Current into'Outputs (LOW) .............ooinh 20 mA

Electrical Characteristics Over the Operating Rangel4]

Parameter Description Test Conditions
VoH Output HIGH Voltage | Ve = Min,,
Iog=-4.0 mA
VoL Output LOW Voltage | Vgc = Min,
Ior=8.0mA
Vin Input HIGH Voltage
ViL Input LOW Voltagel2]
Ix Input Load Current GND < Vi< V¢
loz Output Leakage GND < V1 <V,
Current Output Disabled
Shaded area contains preliminary information.
Notes:

2. Minimum voltage equals —2.0V for pulse durations of less than 20 ns.
3. Ta is the “instant on” case temperature.

exactly the same manner as DQ)5 — DQp, but are
named differently because their primary purpose is
to store parity bits, while the DQs’ primary pur-
pose is to store ordinary data bits. DP is an input
to and an output from the high-order half of the
RAM array, while DPy is an input to and an output
from the lower-order half of the RAM array.

Static Discharge Voltage ........................ >2001V
(per MIL-STD-883, Method 3015)
Latch-Up Current ............................ >200-mA
Operating Range
Ambient
Range Temperaturel3] Vee Veeo
Com’] 0°Cto +70°C 5V+5% [3.0VtoVee
Mil —55°Cto +125°C 5V 5% 5V 5%
-7C1031-8 7C1031-10 | 7C1031-12
7C1032-8 | 7C1032-10 | 7C1032-12
Min. | Max. |Min. ] Max. |Min.| Max. | Unit
24 | Voo | 24 | Veco | 24 | Veco | V
04 04 04 | V
22 | Voo | 22 | Voo | 22 | Ve v
+03V +0.3V +03V
0. 08 |-0.| 08 |-0.] 08 | V
3 3 3
-1 1 -1 -1 A
=5 5 -5 5 -5 N A

4. Sece the last page for Group A subgroup testing information.
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Electrical Characteristics (continued)
7C1031-8 | 7C1031-10 | 7C1031—-12
7C1032-8 { 7C1032—-10 | 7C1032~-12
Parameter Description Test Conditions Max. | Min. | Max. | Min, | Max. | Unit
Ios Output Short Circuit [ Voe=Max., Vour=GND —300 -300 —300 | mA
CurrentlS]
Icc Ve Operating Vee=Max.,, Com’l 280 230
Supply Current Tout=0mA,
f=fmax =1l/tcyc
IsB1 Automatic CE Max, Vg, CS >
Power-Down Vig, VN = Vig or
Current—TTLInputs | ViN < Vi,
f=fmax
Isg2 Automatic CE Pow- | Max. V¢, CS >
er-Down Current— Vee - 03V, VN>
CMOS Inputs Vee —03Voor Viy
< 0.3V, f=0[6]

Shaded areas contain peliminary information

Capacitancel”]
Parameter Description Test Conditions Max. Unit
Cin: Addresses Input Capacitance Ta = 25°C,f = 1 MHz,
Vee =50V
Cn: Other Inputs
Cout Output Capacitance
Shaded areas contain advanced information
AC Test Loads and Waveforms
R1
OUTPUT Voo Oty
OUTPUT b ALL INPUT PULSES
- 3.0v L L
Ry = 50Q | 505 90%
5 pF R2 aND 10% 10%
V=15V I
INCLUDING == L <3ns > - <3ns
JGAND ~
SCOPE 1031-3

(a) Normal Load B Hign-Z Load

Notes:
Not more than one output should be shorted at one time. Duration of
the short circuit should not exceed 30 seconds.

6. Inputs are disabled, clock is allowed to run at speed.

7. Testedinitially and after any design or process changes that may affect
these parameters.
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8. Resistor values for Vocg=5V are: R1=1179Q and R2=868Q Resis-
tor values for Voco=3.3V are R1=317Q and R2=348Q
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Switching Characteristics Over the Operating Rangel®!

7C1031-8 | 7C1031-10 | 7C1031-12
7C1032—-8 | 7C1032—-10 | 7C1032-12
Parameter | - Description Min. | Max. | Min. | Max. | Min. | Max. | Unit
tcye Clock Cycle Time 15 ' 15 20 ns
tcu Clock HIGH 5 6 8 ns
tcL Clock LOW 5 6 .8 ns
tAs Address Set-Up Before CLK Rise 2.5 2.5 2.5 ns
talg Address Hold After CLK Rise 0.5 0.5 0.5 ns
tcov Data Output Valid After CLK Rise 8.5 10 12 ns
tpoH Data Output Hold After CLK Rise 3 3 3 ns
tADS ADSP, ADSC Set-Up Before CLK Rise 2.5 2.5 2.5 ns
tADSH ADSP, ADSC Hold After CLK Rise 0.5 0.5 0.5 ns
tWES WH, WL Set-Up Before CLK Rise 2.5 25 25 ns
tWEH WH, WL Hold After CLK Rise 0.5 0.5 0.5 ns
tADVS ADV Set-Up Before CLK Rise 2.5 25 25 ns
tADVH ADYV Hold After CLK Rise 0.5 0.5 0.5 ns
tps Data Input Set-Up Before CLK Rise 2.5 2.5 2.5 ns
toH Data Input Hold After CLK Rise 0.5 0.5 0.5 ns
tcss Chip Select Set-Up 2.5 25 2.5 ns
tesu Chip Select Hold After CLK Rise 0.5 0.5 0.5 ns
tesoz Chip Select Sampled to Output High Z[10} 6 6 7 ns
tgoZ OE HIGH to Output High Z[10} 6 6 7 ns
tEov OE LOW to Output Valid 5 5 6 ns
tweoZ WH or WL Sampled LOW to Output High Z{10,11] 5 6 7 | ns
twWEOV WH or WL Sampled HIGH to Qutput Valid!!1] 8.5 10 12 | ns

Shaded areas contain preliminary information

Notes:

9. Unless otherwise noted, test conditions assume signal transition time 10, tcsoz, tgoz, and twioz are specified with a load capacitance of 5 pF
of 3 ns or less, timing reference levels of 1.5V, input pulse levels of 0 to asinpart (b) of ACTest Loads. Transition is measured + 500 mV from
3.0V, and output loading of the specified Ior/Ion and load capaci- steady-state voltage.
tance. Shown in (a) and (b) os AC test loads. 11. Atany given voltage and temperature, twgoz min. is less than tweov

min.
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Switching Waveforms

o mzﬁm__;‘
I 02020202026 I I 507006 X020
s T T IR

tAps > tADSH »|
ADSPUS] or
ADSC

twes —*— twen —'I

WAL W S5 S XXX)(;{Z WW
BATA OUT A XXX XXX XXX ><><DV><>< — ;’@

1031-6

tas —wre tay

Single Write Timing: Write Initiated by ADSP

s YY{ j(XXXXX X XXX XX,

e K T SRS

taps —»te tapsy >
ADSP
twes —=re— twen

am s TN IRIIRKS
oo TR RARKIIIIK T KKK

DATA OUT \I
teoz -:I
OE
1031-5
Notes: o o L
12. OE is LOW throughout this operation. 14. ADSP has no effect on ADV, WL, and WH if CS is HIGH.

13. If ADSP is asserted while CS is HIGH, ADSP will be ignored.
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Switching Waveforms (continued)

Single Write Timing: Write Initiated by ADSC
je—— tcn } toL

w TN A kA
ST RIS

I o 0zezoze IR 920 OO0

taps > tapgH »
ADSC

w5 e T M T ERIKIKKKKKKK
omm><><><><>oE KSR

DATA OUT 'l
teoz :I
OE
1031-7
Burst Read Sequence with Four Accesses

CLK _7%%%
LT T IR

S 'Y
ADDRESS Z}E ;b< K XXX KX XX
taps e tapsH »
ADSPU13] or 5‘
ADSC

XXX

ik

tapvs tADVH
movisl X XX XXCR | 4 YAN XXX
twes twen

WH, WLt4l

XXF TR NS AN\XS | NXXKXXX
XN

(== tcpv tooH
paTA 0UT X X X DATAQ DATWM DATA3

1031-8
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Switching Waveforms (continued)

Output (Controlled by OE)

pata ouT X X XXX \ 4-(|<

teoz —:l teov
OE

Write Burst Timing: Write Initiated by ADSC

o D N 2 N e N

icss fcsH

= 3K 2 XXX LXK XXX KX XX XKL X

twes twWEH

wm O AN | AR /KRN /X

1031-9

/ taps | tapsH
ISR I O B V0" B O CAR I
taps | tabsH
mse OR AXX/ | KX =% N
tas tAH

oon T KXXIARI XX KA

“tapvs | taowe

w07 { XX IKXXXR P OSAN LN /X

1ps toH

DATA DATAQ DATA1 X ; ; X DATA2 DATA3
I ’ 103110
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Switching Waveforms (continued)

Write Burst Timing: Write Initiated by ADSP

oK __»_/—\_/\_7/—\_7%/—\'
s SOk | AKX KKKKKKKRAN | /XXX

mr TSCIIOIN N | AN | AN | XXX

=
e Ru | AT TG [T [ KKK

QF% KA SIS

tapvs | taovy

oo SKKIKKSE TSRO | A | AR | AXXKXK

tos | toy

pata X X X XX MK barao DATAT DATA2>®< paas X XX
| ] |
1031-11
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Switching Waveforms (continued)

Output Timing (Controlled by CS)

CLK 7/_ﬂ_—7/_—P

{
mzysk A0S

N

taps | tapsH

XXX XX

fcss —»
Cs

= tosH

tcss

tosH

XK

——— tcpy ——

RXX

XXX

tcsoz

DATA OUT

1031-12

Output Timing (Controlled by WH/

WL)

CLK 7m/1
taps tADSH Taps | fADSH
ADSC and 4 4 N
Gang X XA RXXX XA RS X X X
twes —re— twen
o o I XXX KK
[e— tweoz — ‘ -« tweoy ——
DATA OUT
1031-13
Truth Table
Input
CS ADSP SC | ADV WH or WL CLK Address Operation
H X L X X L-H [ NA Chip deselected
H L H H H L—+H | Same address as Read cycle (ADSP ignored)
previous cycle
H L H L H L—+H | Incremented burst | Read cycle, in burst sequence
address (ADSP ignored)
H L H H L L—H | Same address as Write cycle (ADSP ignored)
previous cycle
H L H L L L—+H | Incremented burst | Write cycle, in burst sequence
address (ADSP ignored)
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 L—+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
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Ordering Information

Speed Operating

Range

Ordering Code Package Type

Commercial

Commercial

Commercial

Chip Carrier | Military -

Operating
Package Type Range

Commercial

Commercial

Commercial

Shaded areas contain preliminary information.

Document #: 38~00219-B
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