CYM9244, CYM9245
CYM9246, CYM9247

128K/256K Cache Module
Family for the OPTi 802GP Chip Set

o TTL-compatible inputs/outputs
Functional Description

PRELIMINARY

pins and on-board decoupling capacitors
ensure maximum protection from noise.

Features

128 Kbyte (CYM9244 & CYM9246),
256 Kbyte (CYM9245 & CYM9247),
secondary cache modules

Ideal for Intel ™ 486 systems with the
OPTi 802GP chip-set

e Zero-wait-state operations at 33 MHz

Each module interfaces with the rest of
the system via a 112-pin Burndy connec-
tor. All components on the cache module
are surface mounted on a multi-layer
epoxy laminate (FR-4) board. The pack-
age dimensions are 3.15” x0.365” x 1.1".
All inputs and outputs of the CYM9244,
CYM9245, CYM9246, and CYM9247
cache modules are TTL compatible and
operate from a single 5V power supply.
The contact pins are plated with 100
micro-inches of nickel covered by 10
micro-inches of gold flash.

These modules are designed to function
as the secondary cache in Intel 486-based
systems with the OPTi 802GP chip-set.
Each module contains either one or two
banks of 32-bit wide data SRAMs, an
8-bit wide tag RAM, and a single-bit dirty
RAM with separate I/O (CYM9246 and
CYMO9247 only). The addresses for the
data SRAMs are buffered by an on-board
latch. Asynchronous CMOS SRAMs are
used to provide a low-cost, low-power,
and zero-wait-state solution for CPU
speeds up to 33 MHz. Multiple ground

e Constructed using cost-effective
CMOS asynchronous SRAMs

On-board decoupling capacitors offer
improved noise immunity

112-position Burndy connector, part
# CELP2X56SC3Z48

5V (x5%) power supply

Logic Block Diagram Address Latch PD,
74FCT373 —— > PD;
LA,—LA — PD,
Ay—Aq7 D Q 414 7 — PD;
| LAs—LAg| A | ol | | Bank 0
As.g A — — —
Ao (CYM9244 & CYM9246) Ao el o o D <> Dy—D34
LA (CYM9245 & CYM9247) 2o
WE, WE | . -
OF, OE (s | s
10KQ CSy CS4 CS, CS3
oo t i i i
LA;—LAsg A
-1 -1 -
Az Aq 3 1 -1
LAz o A70 — o -
WE; WE | > -~ P
OE4 OE | . -
CSy CS; CS, CS3 Bank 1
- f t f f (CYM9245 & CYM9247 only)
So—CS3
Dirty RAM (CYM9246 & CYM9247 only)
As—A17 A Dle——— DIRTYI
DIRTYCS CS
DIRTYWE W Q DIRTYO
Tag RAM 10KQ v
As=Aig| o 16K x 1 cc
RGOS cs D + TAGO-TAG7
JLarSis WE | 8kx8 (CYM9244 & CYM9246)
OE 32K x 8 (CYM9245 & CYM9247) 92461
Selection Guide
CYM9244PB—-20C CYM9245PB—-20C CYM9246PB—20C CYM9247PB—-20C
Cache Size (KB) 128 256 128 256
Data SRAM (ns) 20 20 20 20
Dirty SRAM (ns) 20 20
Tag/Valid SRAM (ns) 15 15 15 15
Intel is a trademark of Intel Corporation.
Cypress Semiconductor Corporation o 3901 North First Street ® SanlJose ® CA 95134 e 408-943-2600

March 1995
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Pin Configuration

Dual Read-out SIMM

Top View
GND [ 57 1 GND
Do C| 58 20 Dy
D2 [ 59 3 D3
D4 ] 60 4 Ds
Dg L 61 5[ D;
Ve O] 62 6l Ve
NC [ 63 70 NC
Dg [ 64 8] Dg
Dig L] 65 9[d Dy
Dys [ 66 10 D43
GND [ 67 11d GND
Dy4 ] 68 12 D5
D4e [ 69 13 Dy
D4g [} 70 14 Dig
Dog [ 71 151 Doq
Vee O 72 160 Vee
Do [ 73 170 Dog
NC [ 74 18] NC
Doy 75 19 Dos
Dos [ 76 201 Dy
GND [ 77 21 ] GND
Dog [ 78 22[1 Dy
D3p [ 79 231 Dgy
(CYM9244 & CYM9246) As_o [] 80 241 A,_1 (not used)
As_o [ 81 25 Az_q (CYM9245 & CYM9247)
Vee O 82 260 vge
A, [ 83 27 As
As O 84 281 A,
Ag [ 85 291 Ag
Ao O 86 30| Aqq
A [ 87 310 A3
A4 [ 88 32| Ass
Aqg | 89 33 Ay
Aqg ] 90 341 NC
GND [ 91 35|J GND
(CYM9246 & CYM9247) DIRTYI L 92 36| DIRTYO (CYM9246 & CYM9247)
TAGO | 93 37|J TAGH
TAG2 [ 94 38|J TAG3
TAG4 | 95 39|d TAG5
GND [ 96 40|J GND
TAG6 [ 97 410 TAG7
NC [] 98 42| NC
TAGCS [ 99 43[1] ALE
TAGWE [ 100 441 TS,
Vee O 101 4501 Vee
GND [ 102 461 GND
TAGOE [] 103 471 TS,
(CYM9246 & CYM9247) DIRTYWE [ 104 48[1 TS,
(CYM9246 & CYM9247) DIRTYCS [ 105 491 Cs4
Voo [ 106 501 Vce
OF, [ 107 51 J OE; (CYM9245 & CYM9247)
WE, [ 108 521 WE; (CYM9245 & CYM9247)
PDo L 109 53 PD;
PD, O] 110 541 PDg
PD4 ] 111 551 NC
GND [ 112 561 GND

9246-2
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Maximum Ratings
(Above which the useful life may be impaired. For user guidelines,

DC Input Voltage

not tested.) Output Current into Outputs (LOW) ............... 20 mA
Storage Temperature .................. =55°Cto +125°C o ting R
Ambient Temperature with perating Range
Power Applied ............ . ... ... —0°Cto +70°C Ambient
Supply Voltage to Ground Potential . . ....... —0.5V to +7.0V Range Temperature Ve
DC Voltage Applied to Outputs Commercial 0°Cto +70°C 5V £ 5%
inHighZState .......................... —0.5V to +7.0V
Electrical Characteristics Over the Operating Range
CYM9244, CYM9245,
CYM9246, CYM9247
Parameter Description Test Conditions Min. Max. Unit
Vou Output HIGH Voltage Vce=Min,, [og=—4.0 mA 2.4 \'%
VoL Output LOW Voltage Vce=Min,, [ =8.0 mA 0.4 \'%
Viu Input HIGH Voltage 2.2 Vcce+0.3 \'%
VIiL Input LOW Voltage =05 0.8 A%
Icc Vcc Operating Supply Current Vcee=Max., [ouyr=0 mA, 950 mA
(CYM9244) f=fmax=1/trc
Icc Vcc Operating Supply Current Vcee=Max., [oyr=0 mA, 1700 mA
(CYM9245) f=fmax=1/trc
Icc V¢ Operating Supply Current Vee=Max., [oyr=0 mA, 1050 mA
(CYM9246) f=tmax=1/trc
Icc V¢ Operating Supply Current Vcee=Max., [oyr=0 mA, 1800 mA
(CYM9247) f=ftmax=1/trc
Presence Detect Table
PDy4 PD3 PD, PD, PDy
CYM9244 NC NC NC NC GND
CYM9245 NC NC NC GND | NC
CYM9246 GND | NC NC NC GND
CYM9247 GND | NC NC GND | NC
AC Test Loads and Waveforms
R1 480Q R1480Q
5V o+ SV 0w+ ALL INPUT PULSES
OUTPUT OUTPUT 3.0V L 90%
90% °
10% %
50 pF I s R2255Q 5 pF I s R2255Q GND 10%
INCLUDING —= j_\— INCLUDING —= j_\— - -
JGAND ~ = JGAND ~ = <t =1ons <t=1ons
SCOPE SCOPE 9246-3 0246-4
(a) (b)
Equivalent to: THEVENIN EQUIVALENT
167Q
OUTPUT o A\ o 1.73V
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Switching Characteristics

Parameter | Description | Min. | Max. | Unit
ALE Timing
tLE ALE HIGH to Change in Latched Address 8.5 ns
tpp Address Propagation Delay Through FCT373A Latch 52 ns
Data SRAM Read Timing
trC Read Cycle Timel!l 27 ns
taAAl Address Access Time (A4—A17, Latch Transparent) 27 ns
tAA2 Address Access Time (Az., A3.g, Asz.1, No Latch Path) 22 ns
toHA Output Hold from Address Change[zl 3 ns
tog OE[1:0] LOW to Output Valid 11 ns
tcE CS[7:0] LOW to Data Output Valid 22 ns
tL.7ZOE OE[1:0] LOW to Low ZI[2] 0 ns
tHZOE OE[1:0] HIGH to High z[2l 11 ns
tLZCE CS[7:0] LOW to Low Z[2] 3 ns
tHZCE CS[7:0] HIGH to High Z[2I 11 ns
tpu CS[7:0] LOW to Power-Upl2l 0 ns
tpD CS[7:0] HIGH to Power-Downl?2] 22 ns
Tag SRAM Read Timing
tTRC Tag Read Cycle Timelll 17 ns
tITTAA Tag Address Access Time 17 ns
tTOHA Tag Output Hold from Address Changel?] 3 ns
tTes TAGCS LOW to Tag Valid 17 ns
tTOE TAGOE LOW to Tag Valid 9 ns
tTLZOE TAGOE LOW to Tag Low Z[2] 0 ns
tTHZOE TAGOE HIGH to Tag High Z[2] 10 ns
tTLZCE TAGCS LOW to Tag Low Z[2] 3 ns
tTHZCE TAGCS HIGH to Tag High Z[2] 10 ns
trPU TAGCS LOW to Tag RAM Power-Upl2] 0 ns
Dirty SRAM Read Timing (CYM9246 & CYM 9247)
tDRC Dirty Read Cycle Timelll 22 ns
tDAA Dirty Address Access Time 22 ns
tDOHA DIRTYO Hold from Address Change[z] 1 ns
tpcs DIRTYCS LOW to DIRTYO Valid 20 ns
tDLZCE DIRTYCS LOW to DIRTYO Low Z[2 5 ns
tDHZCE DIRTYCS HIGH to DIRTYO High Z[?] 10 ns
tppu DIRTYCS LOW to Dirty RAM Power-Upl2l 0 ns
tbPD DIRTYCS HIGH to Dirty RAM Power-Downl2] 17 ns
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Switching Characteristics (continued)

Parameters | Description | Min. | Max. | Units

Data SRAM Write Timing

twe Write Cycle Timelll 27 ns
tsCE CS[7:0] LOW to End of Writel!] 22 ns
tAw1 Address Set-Up to End of Write (Ag— A 7)[1] 20 ns
tAW?2 Address Set-Up to End of Write (Az.g, Az.g, Az.1, No 15 ns
Latch Path)[1]

tHA Address Hold from End of Write [l 0 ns
tgA Address Set-Up to Start of Write [2] 0 ns
tPWE WE[1:0] Pulse Width(!] 15 ns
tsp Data Set-Up to End of Writel2] 12 ns
tHD Data Hold from End of Writel2! 0 ns
tLZWE WE[1:0] LOW to High Z[2] 12 ns
tHZWE WE[1:0] HIGH to Low Z/2 3 ns
Tag SRAM Write Timing

trwe Tag Write Cycle Timelll 17 ns
tTSCE TAGCS LOW to End of Tag Writel!] 10 ns
tTAwW Address Set-Up to End of Tag Write (1] 10 ns
tTHA Address Hold from End of Tag Write [2] 0 ns
tTSA Address Set-Up to Start of Tag Write [2] 0 ns
tTWPE TAGWE Pulse Width[!] 10 ns
tTSD Tag Set-Up to End of Tag Writel2] 11 ns
tTHD Tag Hold from End of Tag Writel[?] 0 ns
tTLZWE TAGWE LOW to Tag High Z[?] 9 ns
tTHZWE TAGWE HIGH to Tag Low Z[?] 3 ns
Dirty SRAM Write Timing (CYM9246 & CYM9247)

tpwe Dirty Write Cycle Timel!] 27 ns
tbDw DIRTY] Set-Up to End of Dirty Write [1] 12 ns
tDDHW DIRTYI Hold from End of Dirty Write [1] 0 ns
tDSCE DIRTYCS LOW to End of Dirty Writel2] 12 ns
tDAW Address Set-Up to End of Dirty Write [2] 16 ns
tDHA Address Hold from End of Dirty Write [2] 0 ns
tDSA Address Set-Up to Start of Dirty Write (2] 0 ns
tOWPE DIRTYWE Pulse Width[l] 12 ns
tDLZWE DIRTYWE LOW to DIRTYO pulled HIGH?] 9 ns
tDHZWE DIRTYWE HIGH to DIRTYO Low Z[2] 5 ns

Notes:

1. Testedinitially and after any design or process changes that may affect 2. Parameters guaranteed by design, not tested.
these parameters.
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Switching Waveforms
ALE Timing
ALE
tLE )
ADDRESS
e D
LATCH >(
ADDRESS N
9246-5
Data Read Cycle No. 1[3.4]
trc >

ADDRESS X

taa1/2
[fe—— toya ———>

DATA OUT PREVIOUS DATA VALID 7<><>< * DATA VALID

9246-6
Data Read Cycle No. 2[14.5]
cs —\ RO
0-3 l
N /|
tce
OEoy1 \
N
top ————» |: thzoe
re— tLzog — thzce HIGH
HIGH IMPEDANCE IMPEDANCE
DATA OUT DATA VALID >—
l«——— t| 70CF ————>]
le——— tpp —
le—— tpy ——>
Vee \] ICC
SUPPLY 50% 50% Ne
CURRENT N— ISB
9246-7
Notes: -
3. Device is continuously selected. OE(,1, CSg—3 = VL. either signal can terminate a write by going HIGH. The data input set-
4. 'WEy; is HIGH for read cycle. upand hold timing should be referenced to the rising edge of the signal
5. Address valid prior to or coincident with CSy—CSj3 transition LOW. that terminates the write.
6. The internal write time of the memory is defined by the overlap of CS

LOW and WE LOW. Both signals must be LOW toinitiate a write and



gh_% CYM9244, CYM9245
PRELIMINARY CYM9246, CYM9247
=7 CYPRESS :
Switching Waveforms (continued)
Data Write Cycle No. 1 (WE Controlled)!% 78]
twe
ADDRESS X X
CSo-s N\ W
taw1/2 tHA =
WE —CCT tpwe
0/1 S [
RN 7
OEo1 71
tsp tHD
DATA I/0 ><><><>< ><><2'—< DATAy VALID
< thzoE 9246-8
Data Write Cycle No. 2 (CS[0—3] Controlled)[1¢: 17: 8]
twe
sooress W X
@0_3 - tsce >
N 4
tsa N /|
taw > tHA
we N\ Z
-— tSD —_— tHD —:'
DATA I/O DATAy VALID D
9246-9
Notes:

7. Data I/O is high impedance if OEO/1 = Vyy.

remains in a high-impedance state.

. If CSy — CS3 goes HIGH simultaneously with WE HIGH, the output
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Data Write Cycle No. 3 (WE Controlled, OE LOW)[8. 9]

twe

ADDRESS X X
CSo-s N\ Y/

taw1/2 tha —
— e tsa —>|
WEg/1

N Vi

) tp
DATA I/O ><><><><><><>< >< DATAN VALID @Xz
tHZWE - tLZWE T 9246-10
Tag Read Cycle No. 1[10; 1]
tTre >
ADDRESS X
trTaa >|
[e—— ttoHA ———>
TAG OUT PREVIOUS TAG VALID 7<><>< TAG VAL

9246-11

Notes:

9. The minimum write cycle time for write cycle #3 (WE controlled, OE
LOW) is the sum of tyzwg and tgp.

10. Device is continuously selected. TAGOE, TAGCS = V..

11. TAGWE is HIGH for read cycle.
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Switching Waveforms (continued)
Tag Read Cycle No. 211, 12]

tTRC

TAGCS
K‘ /

trcs

TAGOE — /

trog —————» |~ ttTHZOE
trLz0E —> [ THzCE HIGH
HIGH IMPEDANCE IMPEDANCE
TAG OUT TAG VALID >—
«—— 1 72cE ———
[e— tTPD ——
le—— typy ———>
Ve N Icc
SUPPLY 50% 50% N
CURRENT L ISB
9246-12
Tag Write Cycle No. 1 (TAGWE Controlled)[!3; 14, 15]
trwe
ADDRESS X X
TAGCS N\ Y7
traw trHA —
TAGWE e trsa trPwe
N 4
RO, 7
/
TAGOE ‘A
trsD ttHD
TAG /0 ><><><>< ><>< < TAGINVALID
< trHzoE 9246-13
Tag Write Cycle No. 2 (TAGCS Controlled)[13 14, 15]
trwe
ADDRESS X X
TAGCS - trsce >
N V4
trsa N /|
traw L tTHA
TAGWE \ /
[e————— tysp ——— = tp —:‘
TAG I/O TAGy VALID
/| 9246-14
Notes:
12. Address valid prior to, or coincident with TAGCS transition LOW. data input set-up and hold timing should be referenced to the rising
13. The internal write time of the memory is defined by the overlap of edge of the signal that terminates the write.

TAGCSLOW and TAGWE LOW. Bothssignals mustbe LOW toiniti- ~ 14. TAG I/O is high impedance if TAGOE = LOW.
ate awrite and either signal can terminate a write by going HIGH. The
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Switching Waveforms (continued)

Tag Write Cycle No. 3 (TAGWE Controlled, TAGOE LOW)[15]

ttwe

ADDRESS X X
TAGCS \ /
traw trHA —>
[<— trsa —>|
TAGWE /
N 7
e— 175D tTHD
a0 XSS KKK A VALD (XXX
trHzwE < trizwe —> 9246-15
Dirty Read Cycle No. 116, 17]
- tbrc >
ADDRESS X
tbaA >
e—— tpoHA ——>
DIRTYO PREVIOUS DIRTYO VALID —<><>< DIRTYO VALID
9246-16
Dirty Read Cycle No. 2[11, 18]
tore >
DIRTYCS ) /
N /
tpcs
tpLzce [ tpHZzCE

DIRTYO PULLED UP Xi\ N DATA VALID / SULLED UP
Vee le— tDPU —>| i) - G
CURRENT 50% 50%
N—— isB
9246-17
Notes:

15. If TAGCE goes HIGH simultaneously with TAGWE HIGH, the out-

put remains in a high-impedance state.
16. DIRTYWE is high for read cycle.

17. Device is continuously selected, DIRTYCS = V..

18. Address valid prior to or coincident with DIRTYCS transition LOW.

10
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Switching Waveforms (continued)
Dirty Write Cycle No. 1 (DIRTYWE Controlled)[1°]

towe >

ADDRESS X X

tosce
NN y AP
z oo tbaw o > toHA —
DIRTYWE xi\\\\i /| ‘
tppy ——————» tDDHW
DIRTYI DATA|y VALID
«— tDHZWE —>| < tpLzwE

DIRTYO DIRTY UNDEFINED / PULLED UP ;

9246-18

Dirty Write Cycle No. 2 (DIRTYCS Controlled)[1% 20]

towe
ADDRESS X >‘<
l«——— tphga »le tpsce
DIRTYCS 4
/
tbaw tpHA —
towpe

DIRTYWE \R /"'(

| topw topHW
DIRTYI DATAy VALID
[« tpHzZWE ——>
DIRTYO DATA UNDEFINED / PULLED UP

9246-19

Notes:

19. The internal write time of the memory is defined by the overlap of
DIRTYCS LOW and DIRTYWE LOW. Both signals msut be LOW
to initiate a write and either signal can terminate a write by going
HIGH. The data input set-up and hold timing should be referenced to
the rising edge of the signal that terminates the write.

20. If DIRTYCS goes HIGH simultaneously with DIRTYWE HIGH, the
output remains in a high-impedance state.

11
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Ordering Information
Cache Memory Package Operating
Size Ordering Code Name Package Type Range

128 Kbyte CYM9244PB-20C PB17 112-Pin Dual-Readout SIMM Commercial

256 Kbyte CYM9245PB-20C PB18 112-Pin Dual-Readout SIMM Commercial

128 Kbyte CYM9246PB—-20C PB17 112-Pin Dual-Readout SIMM Commercial

256 Kbyte CYM9247PB-20C PB18 112-Pin Dual-Readout SIMM Commercial

Document #: 38—M—-00072

12
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Package Diagrams

112-Pin Dual-Readout SIMM PB17

3145 MAX ‘ —=] f=— 365 MAX

T Ol |

= ‘

295/.305 HHUHH
* \
105/.115 — 2,925 MAX, PIN 1 0577.067
—={ 610 NOM, 2,310 NOM.
ﬁ 074 NOM,
I U U
0 1 = B
112-Pin Dual-Readout SIMM PB18
‘ 31435 MAX ‘ —=] f=— 365 MAX
o D o3 o orﬁ i SoRu— e E— M
5 = Ll L] L) Ll
D 1,105 MAX
Ll % é I
895/% 0 DﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂHHﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂUHDDUUHﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ |
105/.115 —= 2,925 MAX, \ PIN 1 HJ LH 0577067
—= 610 NOM. 2.310 NOM,
ﬁ 074 NOM,
iy U U
D d E
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