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

“te

Features e TTL-compatible inputs/outputs pins and on-board decoupling capacitors

o 128 Kbyte (CYM9244 & CYM9246), Functional Description ensure maximum protection from noise.
256 Kbyte (CYM9245 & CYM9247) - . Each module interfaces with the rest of
secondary cache modules ’ These modules are designed to function the system via a 112-pin Burndy connec-

as the secondary cache in Intel 486-based

Ideal for Intel™ 486 systems with the  gystems with the OPTi 802GP chip-set. tor. All components on the cache module

OPTi 802GP chip-set ol are surface mounted on a multi-layer

- P ) Each module contains either one or two epoxy laminate (FR-4) board. The pack-

e Zero-wait-state operations at 33 MHz  banks of 32-bit wide data SRAMs, an di i 3.157x0.365" x1.1”
: : 8-bit wide tag RAM, and a single-bit dirty 286 cimensions are 3. >~ X 7. R oad

o Constructed using cost-effective < tag ’ & All inputs and outputs of the CYM9244,
CMOS asynchronous SRAMs RAM with separate I/O (CYM9246 and CYM9245, CYMO9246, and CYMO9247

CYMB9247 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,

On-board decoupling capacitors offer
improved noise immunity

¢ 112-position Burndy connector, part

cache modules are TTL compatible and
operate from a single 5V power supply.
The contact pins are plated with 100

# CELP2X56SC3748 i . micro-inches of nickel covered by 10
. SV (25%) and zero-wait-state solution for CPU .. - . - o = gold flash.
+ power supply speeds up to 33 MHz. Multiple ground
Logic Block Diagram — Address Latch PDo
7AFCT373 ——— PD;
LA ~—— PD,
Ag—Aq7 D Q LA 7 — PD;
ALE LE N 32Kx — PD,
i LAg—LAsl A L - | Bank 0
Az (CYM9244 & C¢R/_|%246) A e M M D s>~ Do—Day
PR (EVMo245 & CYMoo4dh > ‘?VOE M > >
WE, - e e
OF, OE = -
10K V, U'n 631 C-Ro C-S'i
e AAN~ YV CC ,
—LA
LAl A Ll .
A3.1 A1 B =40 =ty
LAz Ag e ~ L b
WE, o WE | i i
OE, [o] g S _— =
CSy CS; CS, CS, Bank 1
¥ } (CYM9245 & CYM9247 only)
CS5,-TS3
Dirty RAM (CYM9246 & CYM9247 only)
As—A1z A Dje——0u DIRTYI
DIRTYCS cs
DIRTYWE we Q@ + DIRTYO
Tag RAM 10KQ v
AczAizl A 16K x1 ——MWA—= Ve
TAGWE cs D » TAGO-TAG7
TAGOE VD-VEE 8K x 8 (CYM9244 & CYM9246)
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 ® 3901 North First Street ® SanJosc ® CA95134 e 408-943-2600
March 1995
I 2589662 0017153 088 I
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Pin Configuration

Dual Read-out SIMM

Top View
GND 1 GND
D [] 58 20 b4
D2 L] 59 3 Ds
D4 60 4 D5
VDG 61 5 37
62 6
NG O 63 70 NE
Dg 64 8 Dg
Do L] 65 9l Dy
Dy2 ] 66 Di3
GND [ 67 GND
I:)14 68 D15
Ds 69 Dy7
Dig 70 Dyg
D2g U 71 [ Dy
Vee 72 ] Vee
Dap O 73 0 Doy
NC O 74 1 NC
Das 75 1 Dys
Dog 76 u] Doy
GND O 77 3 GND
Dog [ 78 Do
Dap O 79 1 03?
(CYM9244 & CYMO246) As_o [ 80 1 As_; (not used)
Az—o O 81 ] Az_; (CYM9245 & CYMO247)
VCC 82 ] v,
A, 083 5] A§°
As L 84 0 A,
Ag O 85 L Ag
A1O 86 : A11
Aso 87 1 A3
Ay ]88 [ Ass
A O 89 1 Ay
A 90 1 NC
GND [J o1 ] GND
{CYM9246 & CYM9247) DIRTY! L 92 DIRTYO (CYM9246 & CYM9247)
TAGO [ 93 TAG1
TAG2 [ 94 ] TAG3
TAG4 O 95 1 TAGS
GND [ 98 1 GND
TAGE [] 97 ] TAG7
NC [ 98 ] NC
TAGCS [ 99 ] ALE
TAGWE 1 C3,
VCC :l VCC
GND ] GND
TAGOE 0 T3,
{CYM9246 & CYM9247) DIRTYWE 1 T5,
{CYM9246 & CYM9247) DIRTYCS 0 T3,
z\g_%c [ Vee
0 [ OF, (CYM3245 & CYM9247)
WE, WE, (CYM9245 & CYM9247)
PDg PDy
PDo PD3
PD, NC
GND GND

9246-2

2
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Maximum Ratings
(Above which the useful life may be impaired. For user guidelines, DCInput Voltage ........................ -05Vto +7.0V
not tested.) Output Current into Qutputs (LOW) ............... 20 mA
Storage Temperature ..........cocu.... -55°Cto +125°C .
Ambient Temperature with Operating Range
Power Applied ............ ... . e, —0°Cto +70°C Ambient
Supply Voltage to Ground Potential . ........ —-0.5V to +7.0V Range Temperature Vec
DC Voltage Applied to Outputs Commercial 0°Cto +70°C 5V £ 5%
inHighZState ...............coiiiin... -0.5Vto +7.0V
Electrical Characteristics Over the Operating Range
CYM9244, CYM9245,
CYM9246, CYM9247
Parameter Description Test Conditions Min. Max. Unit
Vou Output HIGH Voltage Voe=Min, Iopg=-4.0 mA 24 v
VoL Output LOW Voltage Vee=Min, [g =8.0 mA 0.4 \'%
Viu Input HIGH Voltage 22 Vee+03 \'%
\'%1 9 Input LOW Voltage -0.5 0.8 v
Icc Ve Operating Supply Current Vee=Max, Igyt=0 mA, 950 mA
(CYM9244) f=fvax=1/trc
Icc Vcc Operating Supply Current Veoc=Max, Igyr=0 mA, 1700 mA
(CYM9245) f=frax=1/tpc
Icc Ve Operating Supply Current Voc=Max., loyr=0 mA, 1050 mA
(CYM9246) f=fuax=1/trc
Ice Ve Operating Supply Current Vee=Max, Igyr=0mA, 1800 mA
( CYM9247) f=fvax=1/trc
Presence Detect Table
PDy PDa PD» PDy 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 4802 R1 480Q
SV o———w 5V o ALL INPUT PULSES
OUTPUT : OUTPUT - 3.0V - 90%
10% 90% 10%
50 pF I $ R2255Q 5pF $ R22550Q GND
INCLUDING =L — INCLUDING == _—
JGAND = = JGAND < = <t =10ns <t=10ns
SCOPE SCOPE 9246-3 8246-4
(@) (b)
Equivalent to: THEVENIN EQUIVALENT
167Q2
OUTPUT o A 0 1.73V
3
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Switching Characteristics

_?? CYM9244, CYM9245

Parameter I Description I Min. | Max. | Unit
ALE Timing
tLE ALE HIGH to Change in Latched Address 85 ns
tpD Address Propagation Delay Through FCT373A Latch 52 ns
Data SRAM Read Timing
tre Read Cycle Timel!] 27 ns
taAl Address Access Time {A4—Aj7, Latch Transparent) 27 ns
taAz Address Access Time (Az.9, Az.0, A3.1, No Latch Path) 22 ns
tOHA Output Hold from Address Changel2! 3 ns
toE OE[1:0] LOW to Output Valid 11 ns
tcr CS[7:0] LOW to Data Output Valid 2 ns
tLZOE OE[1:0] LOW to Low Z[2] 0 ns
tHZOE OL[1:0] HIGH to High ZL2) 11 s
t1 ZCR CS[7:0] LOW to Low ZI2] 3 ns
ro— CS[7:0] HIGH to High ZI2] 11 ns
tpu CETU] LOW to Power-Upl2l 0 ns
tpp @[._7_0] HIGH to Power-Downl2] 22 ns
Tag SRAM Read Timing
tTRC Tag Read Cycle Timelll 17 ns
tTTAA Tag Address Access Time 17 ns
tToHA Tag Output Hold from Address Change!2! 3 ns
trcs “TAGCS LOW to Tag Valid 17 ns
'TOE TAGOL LOW to Tag Valid 9 ns
11 ZOE TAGOE LOW to Tag Low Z1) 0 ns
I'THZOE TAGOE HIGH to Tag High ZI2] 10 ns
r—— TAGCS LOW to Tag Low ZI2] 3 ns
'THZCE TAGCS HIGH to Tag High ZI2) 10 ns
tTPy TAGCS LOW to Tag RAM Power-Upl2) 0 ns
Dirty SRAM Read Timing (CYM9246 & CYM 9247)
tpRC Dirty Read Cycle Timell] 22 ns
tDAA Dirty Address Access Time 22 ns
tDOHA DIRTYO Hold from Address Changel2] 1 ns
tpbcs DIRTYCS LOW to DIRTYO Valid 20 ns
tDLZCE DIRTYCS LOW to DIRTYO Low Z[2I 5 ns
{DHZCE DIRTYCS HIGH to DIRTYO High Z2] 10 ns
tppy DIRTYCS LOW to Dirty RAM Power-Upl2l 0 ns
tDPD DIRTYCS HIGH to Dirty RAM Power-Downl2] 17 ns

4
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Switching Characteristics (continued)

Parameters I Description I Min. l Max. Units
Data SRAM Write Timing
twe Write Cycle Timelll 27 ns
tSCE CS[7:0] LOW to End of Writell 22 ns
tawl Address Set-Up to End of Write (Ag— A7) 20 ns
tAw?2 Address Set-Up to End of Write (Az.g, Az-g, A3.1, No 15 ns
Latch Path)ll]

tHA Address Hold from End of Write (2] ns
tsa 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 W'E[T_U] HIGH to Low ZI2] 3 ns
Tag SRAM Write Timing
trwe Tag Write Cycle Timelll 17 ns
TSCE TAGCS LOW to End of Tag Writell) 10 ns
tTAW Address Set-Up to End of Tag Write [1] 10 ns
tTHA Address Hold from End of Tag Write [2] ns
tTSA Address Set-Up to Start of Tag Write [2] ns
tTWPE TAGWE Pulse Widthl!] 10 ns
t1SD Tag Set-Up to End of Tag Writel2] 11 ns
tTHD Tag Hold from End of Tag Writel2! 0 ns
trLZWE TAGWE LOW to Tag High Z1 9 ns
tTHZWE TAGWE HIGH to Tag Low Z[2] 3 ns
Dirty SRAM Write Timing (CYM9246 & CYM9247)
tpwe Dirty Write Cycle Timelll 27 ns
tpDW DIRTYI 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] ns
tpsA Address Set-Up to Start of Dirty Write [2] ns
IDWPE DIRTYWE Pulse Width(]) 12 ns
tDLZWE DIRTYWE LOW to DIRTYO pulled HIGH2] 9 ns
tDHZWE DIRTYWE HIGH to DIRTYO Low ZI) 5 ns

Notes:

1. Testedinitially and after any design or process changes that may affect

these parameters.

5
B 2589Lb2 0017

2. Parameters guaranteed by design, not tested.

157 723 W
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Switching Waveforms
ALE Timing
ALE
e o
ADDRESS
e trD
LATCH
ADDRESS X
9246-5
Data Read Cycle No. 1[3.4]
tac »
ADDRESS ) 4
taa1j2 |
jt———— toHA ——
DATA OUT PREVIOUS DATA VALID K XX DATA VALID
9246-6
Data Read Cycle No, 2[14.5]
tre
C_Sg_a “ (
N /
ce
OFEo *
p——1
B toe HZOE
t— 1,
re— 1, 70 HZCE HIGH
HIGH IMPEDANCE IMPEDANCE
DATA OUT DATA VALID >—
tzce >
| I s tpp
tpy
Vee IcC
SUPPLY 50% 50% N
CURRENT M |SB
9246-7
Notes:
3. Device is continuously selected. OEq1, C0—3 = VIL. ¢ither signal can terminate a write by going HIGH. The data input set-
4. WHEqy, is HIGH for read cycle. up andhold timing should be referenced to the risingedge of the signal
5. Address valid prior to or coincident with TSy—TS3 transition LOW. that terminates the write.
6. The internal write time of the memory is defined by the overiap of CS

LOW and WE LOW. Both signals mustbe LOW to initiate awrite and

6
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Switching Waveforms (continued)
Data Write Cycle No. 1 (WE Controlled)(6: 7. 8]
twe
aooRess X X
TS0 N A 7/
< tAw1/:zl > tHa —™
tsa - tewe
WEop
1 \\* A
o 7770000
- sp thp
DATA I/O M ( DATA VALID
[ t70E 9246-8

Data Write Cycle No. 2 (CS[0—3] Controlled)16. 17. 8]

X

X

ADDRESS
TS-3

tsce ﬂ

A —

W—j /’

/

taw

EAANANNNNNRNNY

DATA I/O

tsp

DATA, VALID

9246-9

Notes:

7. Data I/O is high impedance if OEO/1 = V. 8. I C3y — €33 goes HIGH simultaneously with WE HIGH, the output

remains in a high-impedance state.

7
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Data Write Cycle No. 3 (WE Controlled, OE LOW)[8. 9]

twe

ADDRESS X X
SN W2 7

- taw1/2 - A
WEO jo— tga —-|
1 \\ /
% Ql\ /
tsp Hp
tHzwe |- - 1 7WE

9246-10

Tag Read Cycle No. 1110, 11]
ol

trRe
ADDRESS X *

g Hraa |
troHA
TAG OUT PREVIOUS TAG VALID XXX TAG VALID

9246-11

Notes:
9. The minimum write cycle time for write cycle #3 (WE controlled, OE
L.OW) is the sum of tiyzwE and tsp.

10. Device is continuously selected. TAGOE, TAGCS = V1.
11. TAGWE is HIGH for read cycle.

8
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Switching Waveforms (continued)
Tag Read Cycle No, 2[11.12] )}
TKGC-S X B tTRC -
A ;ll
trcs
TAGOE
[ troe ———* — tTHzOE
= fnzoe fe— trHzCE HIGH
IMPEDANCE
TAG OUT HIGH IMPEDANCE ( o
trLzce >_
| P je— trpp —»
SUPRY < -
50% M
CURRENT 50% o
9246-12
Tag Write Cycle No. 1 (TAGWE Controlled)[13: 14, 15]
trwe

ADDRESS

X

AN NN

2

traw oA —™
TAGWE trsa \\{_ trpwg ——
| | |
v 77700008
- trso »la—m] D
TAG /O 5 5 5 5 ( TAGNVALID
M tTHZOE 9246-13
Tag Write Cycle No. 2 (TAGCS Controlled)[13 14, 15]
trwe
ADDRESS X X
TAGCS e trsce '
- trsa —|I :\ /:
traw trHa

Lz,

TAG /O

TAGy VALID

trho -j

/I 9246-14

Notes:

12. Address valid prior to, or coincident with TAGCS transition LOW.

13. The internal write time of the memory is defined by the overlap of
TAGCS LOW and TAGWE LOW. Both signals must be LOW to initi-
ate awnite and either signal can terminate a write by going HIGH. The

9
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data input set-up and hold timing should be referenced to the rising
edge of the signal that terminates the write.

14. TAG VO is high impedance if TAGOE = LOW.
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Switching Waveforms (continued)

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

ot trwe |
ADDRESS X
TAGES \\ \“
traw tTHA
TACWE [ trsa —
4
=k 7
trsp trvp
a0 ST omn | )
trHzwe p— trL zwE

9246-15

Dirty Read Cycle No, 1(16.17]
|

tore
ADDRESS b 4 ;k
]

tpaa >
- InOHA ———
DIRTYO PREVIOUS DIRTYO VALID XXX DIRTYO VALID
9246-16
Dirty Read Cycle No. 2[11, 18]
- ore
DIRTYCS 5\ ;(

tocs
toizce &~ tpHzCE ——|

DIRTYO PULLED UP \Im DATA VALID A euieo up

Vee le— TDPU *— torp —*
SUPPLY 50%\ IGC
CURRENT 50%
L ISB
9246-17
Notes:
15. If TAGCE goes HIGH simulianeously with TAGWE HIGH, the out-  17. Device is continuously selected, DIRTYCS = Vi
put remains in a high-impedance state. 18. Address valid prior to or coincident with DIRTYCS transition LOW.

16. DIRTYWE is high for read cycle.

10
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Switching Waveforms (continued)
Dirty Write Cycle No. 1 (DIRTYWE Controlled){!9]

towe
ADDRESS %

| psce
DIRTYCS N\ k%. Z / Z
tpaw foHA ==
tosa > towpE
- "
DIRTYWE F\\\ N I
} tpow tboHw
DIRTYI DATAjy VALID
ba— tDHZWE —»l e tp 7we —.|
DIRTYO DIRTY UNDEFINED / PULLED UP L

9246-18

Dirty Write Cycle No. 2 (DIRTYCS Controlled)(19: 20]

ad

fowe
ADDRESS X k

tpsa > tpsce
tbaw tDHA =
towpe

DIRTYWE X\ s z770000

tbow | tooHw
DIRTY! DATA; VALID )—k

I E—— tDHZWE —p

DIRTYO DATA UNDEFINED / PULLED UP

9246-19

Notes:

19. The internal write time of the memory is defined by the averlap 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 DIRTY WE HIGH, the
output remains in a high-impedance state.

11
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Ordering Information

Cache Memeory 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

B 2589bbk2 0017164 963 HH
- __________________________________________________________________________________________________________________________



e N

%:5 CYPRESS

PRELIMINARY

CYM9244, CYM 9245
CYM9246, CYM 9247

Package Diagrams

L

.295/.305

112-Pin Dual-Readout SIMM PB17

'r 3145 MAX __|
b e foliololo
g gu 1105 MAX

D

T

ARLESIRARR TR R AT IR R AR LRI RN

}

105/.115 ~»-

—= 610 NOM.

L

.295/.305

2.925

MAX.

\—PIN 1

2,310 NOM.

U/

I

——I l——.074 NOM.
CLERUERJOR LU O R CUECUEUUUECUCE A EAEECURIE

112-Pin Dual-Readout SIMM PB18

3145

)

MAX

.

L]

o

OpgOpi0§ 0

1105

)

I

ARUSEARRAREAR DR TRRRARRATRAREA VA TARTRAND

MAX

}

1037115 —=

—=1 610 NOM.

2.925

MAX.

\—PIN 1

2,310 NOM.

UL

——1 I-— 074 NOM.
(UL CUUUECELUUE U

s/

I

E oEE OE
D O

— p— .365 MAX

——I L— 0357/.067

) a— 365 MAX

—-I L— 057/.067

© Cypress Semiconductor Corporation, 1994, The information contained herein is subject to change without notice. Cypress Semicanductar Corporation assumes no responsibility for
the use of any circuitry other than circuitry embodied in a Cypress Semiconductar Corparation product. Nor does it convey or imply any license under patent or other rights. Cypress Semicon-
ductor does not authorize its products for use as critical companents in life-support systems where a malfunction or failure of the product may reasonably be expected to result in significant
injury 1o the user. The inclusion of Cypress Semiconductor products in life-support systems applications implies that the manufacturer assumes all risk of such use and in so doing indemnifies

Cypress Semicaonductor against all damages.
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