Features

Cache sizes of 64 KB, 256 KB,
or 1 MB

Tag width of 8 bits
Independent dirty bit

Operates with 33-MHz Intel i486
processors

Zero-wait-state operation

Constructed using standard asynch-
ronous SRAMs

64-position (128-signal) dual-readout
SIMM

o Single 5V (£5%) power supply

PRELIMINARY

CYM7490
CYM7491
CYM7492

Functional Description

The CYM7490 module series is a family of
cache memory subsystems for Intel
1486-based systems. Each module contains
two banks of 32-bit-wide data SRAM, an
8-bit-wide tag SRAM, and a single-bit-
wide, separate I/O dirty SRAM. Banksizes
of 8Kx32,32K x 32, and 128K x 32 are sup-
ported, yielding cache sizes of 64 kilobytes,
256 kilobytes, and 1 megabyte. The ad-
dress signals for the data and dirty SRAMs
are latched.

The module is configured as a 128-pin
dual-readout single-in-line memory mod-
ule (SIMM). It is constructed using stan-

1486 Level II Cache Module

Family

ages mounted on an epoxy laminate sub-
strate. The SIMM contacts are plated with
five micro-inches of gold over 100 micro-
inches of nickel. Module dimensions are
3.85 inches long by 1.15 inches high by 0.33
inches thick.

These modules are designed for zero-wait-
state operation in 486-based systems oper-
ating at a bus speed of 33 MHz. They are
designed for compatibility with off-the-
shelf cache controllers and chipsets. The
15-ns device is built using data and tag
SRAMs with an access time of 15 ns, while
the 20-ns version is built with 15-ns tag
SRAMs and 20-ns data SRAMs.

® TTL-compatible inputs/outputs dard asynchronous SRAMsin SOJ pack-
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CYPRESS
SEMICONDUCTOR

Dual-Readout SIMM

Top View
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Signal Descriptions
Signal Type Description
TAG7-g /O Cache Tag Data Bus
TAGWE I Tag Write Enable
DIRTYWE I Dirty Bit Write Enable
DIRTYIN I Dirty Bit In
DIRTYOUT o Dirty Bit Out
HACALE I Host Address Bus Latch Enable
HA19-4 1 Host Address Bus.
CACS;_¢ I Cache Memory Chip Selects
HA3Bj—¢ 1 Host Address A3 Bank Select
CDOE,; 1 Cache Data Output Enable
CAWE; g 1 Cache Write Enables
HD3;—¢ 1/0 Host Data Bus
PD;_g o Presence Detect Pins (see below)
NC - Reserved for future use.
Presence Detect Scheme
Device PD3 PD2 PD1 PDO
CYM7490 Open Open Open GND
CYM7491 Open Open GND Open
CYM7492 Open Open GND GND
Maximum Ratings
(Above which the useful life may be impaired. For user guidelines, ~ Supply Voltage to Ground Potential
not tested.) (P28 0PN 14) ..., —~ 0.5V to +7.0V

Storage Temperature .................. — 55°Cto +150°C
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SEMICONDUCTOR
Electrical Characteristics Over the Operating Range
CYM7490-15, 20
CYM7491-15, 20
CYM7492-15, 20
Parameter Description Test Conditions Min. Max. Unit
Vce Supply Voltage 45 55 \%4
TaMB Ambient Temperature Commercial 0 70 °C
Vou Output HIGH Voltage Vcce = Min. Ipg = —4.0 mA 24 v
VoL Output LOW Voltage Vece = Min. Ipop, = 8.0 mA 0.4 v
Viu Input HIGH Voltage Level 2.2 Vce \'%
ViL Input LOW Voltage Level -0.5 0.8 Vv
LiNn Input Leakage Output Ve = Max,, 0<< VIN< Vs +20 pA
Iout Operating Leakage Current CS=Viy, Vce =Max., Vss < Vour< Vce +20 RA
Icct Operating Current CACSn = Vyi, Outputs Open, f=fpax 1300 mA
Isp1 Standby Current — TTL CACSn > Ve —0.2, Voe = Max., 800 mA
Levels Vee 0.2 < Vin < 0.2, Outputs Open
Is2 Standby Current — CMOS CACSn > Ve —0.2, Ve = Max,, 400 mA
Levels Vee—0.2 <VIN< 0.2, Outputs Open
Capacitance
Parameter Description Test Conditions Max. Unit
CADDR Input Capacitance, HAj9—4, CAA31_¢ f=1 MHz 50 pF
Cwe Input Capacitance, CAWE;_(, TAGWE f=1 MHz 30 pF
Cwg2 Input Capacitance, DIRTYWE, HACALE | f=1 MHz 20 pF
CcsoE Input Capacitance, CACS; g, f=1MHz 50 pF
CDOE;1—g
CpATa Input/Output Capacitance, HD3j ¢ f=1 MHz 90 pF
Crag Input/Output Capacitance, TAG7_, f=1MHz 30 pF
DIRTYIN, DIRTYOUT
AC Test Loads and Waveforms
481Q 481Q ALL INPUT PULSES
5V 00— A— sV 3.0v
OUTPUT O__T_—W OUTPUT P 90% o0%
> 1
30 pF $ 2550 5pF $ 2552  GND 0% 10%
INCLUDING = :L INCLUDING = ’:]_r =5ns I" <5ns
JIG AND JIG AND
SCOPE SCOPE
(a) (b) 74903 74904

Equivalent to:

THEVENIN EQUIVALENT
167Q

OUTPUT O—— W —0O 1.73V
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Switching Characteristics Over the Operating Range

7490—-15 749020

7491-15 7491-20

7492—15 7492—-20

Parameter Description Min. Max. Min. [ Max. Unit

ADDRESS LATCH
t pw Latch Pulse Width 5 5 ns
tLSD Data Set-Up to ALE Positive 2 ns
tLHD Data Hold from ALE Positive 1.5 15 ns
READ CYCLE - Data SRAM Read Timing
trC Read Cycle Time 20 25 ns
tAA Address Access Time (Latch Transparent) 20 25 ns
toE Output Enable to Output Valid 10 10 ns
tCE Chip Enable to Data Valid 15 20 ns
tOHA Data Hold After Address Change 3 ns
tLZCE Chip Enable to Outputs in Low Z 3 ns
tHZCE Chip Disable to Outputs in High Z 8 10 ns
torLz Output Enable to Output in Low Z 0 4]
toHz Output Diable to Outputs in High Z 8 10 ns
READ CYCLE — Tag SRAM Read Timing
tTDRC Read Cycle Time 15 20 ns
{TAA Address Access Time 15 20 ns
tTCE Chip Enable to Data Valid 15 20 ns
tTOHA Data Hold After Address Change 3 ns
tTLZCE Chip Enable to Outputs in Low Z 3 ns
tTHZCE Chip Disable to Qutputs in High Z 8 8 ns
READ CYCLE - Dirty SRAM Read Timing
tDRC Read Cycle Time 20 25 ns
tDAA Address Time 20 25 ns
tDOHA Data Hold After Address Change 3 3 ns
WRITE CYCLE ~ Data SRAM Write Timing
twe Write Cycle Time 20 25 ns
tSCE Chip Enable to End of Write 10 15 ns
tAw Address Set-up to End of Write 20 25 ns
tAH Address Hold from End of Write 0 0 ns
tsa Address Set-Up from Beginning of Write 5 5 ns
tPWE Write Pulse Width 10 15 ns
tsp Data Set-Up to End of Write 10 ns
tHD Data Hold from End of Write 0 ns
tLZWE Write High to Outputs in Low Z 3 ns
tHZWE Write Low to Outputs in High Z 7 10 ns
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Switching Characteristics (continued)
7490-15 7490-20
7491—-15 7491-20
7492-15 7492-20
Parameter Description Min. l Max. Min. l Max. Unit
WRITE CYCLE — Tag SRAM Write Timing
tTwe ‘Write Cycle Time 15 15 ns
tTSCE Chip Enable to End of Write 10 10 ns
tTAW Address Set-Up to End of Write 10 10 ns
tTAH Address Hold from End of Write ns
tTsA Address Set-Up from Beginning of Write ns
tTPWE Write Pulse Width 10 10 ns
tTSD Data Set-Up to End of Write ns
tTHD Data Hold from End of Write ns
tTLZWE Write High to Outputs in Low Z 3 3 ns
tTHZWE Write Low to Outputs in High Z 7 7 ns
WRITE CYCLE - Dirty SRAM Write Timing
tpwe Write Cycle Time 20 20 ns
tpAw Address Set-Up to End of Write 17 17 ns
tbAH Address Hold from End of Write 0 0 ns
tDSA Address Set-Up from Begining of Write 5 5 ns
tDPWE Write Pulse Width 12 12 ns
tpsp Data Set-Up to End of Write 10 10 ns
tPDHD Data Hold from End of Write 0 ns
tDLZWE Write High to Outputs in Low Z 5 ns
tDHZWE Write Low to Outputs in High Z 7 7 ns
Ordering Information
Package Cache
Speed (ns) Ordering Code Name Package Type Size
15 (Data and Tag/Dirty) CYM7490PM —15 PMOS 128-Pin Dual-Readout SIMM 64 Kbyte
20 (Data), 15 (Tag/Dirty) CYM7490PM -20 PMOS 128-Pin Dual-Readout SIMM
Package Cache
Speed (ns) Ordering Code Name Package Type Size
15 (Data and Tag/Dirty) CYM7491PM—15 PMO06 128-Pin Dual-Readout SIMM 256 Kbyte
20 (Data), 15 (Tag/Dirty) | CYM7491PM—20 PMO06 128-Pin Dual-Readout SIMM
Package Cache
Speed (ns) Ordering Code Name Package Type Size
15 (Data and Tag/Dirty) CYM7492PM - 15 PMO7 128-Pin Dual-Readout SIMM 1 Mbyte
20 (Data), 15 (Tag/Dirty) | CYM7492PM—20 PMO7 128-Pin Dual-Readout SIMM
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