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Features

¢ High-density 4-megabit SRAM
module

High-speed CMOS SRAMs

— Access time of 20 ns

Low active power

—1.93W (max.)
JEDEC-compatible pinout

32-pin, 0.6-inch-wide DIP package
TTL-compatible inputs and outputs
Low profile

— Max. height of .34 inches
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e Small PCB footprint
—0.98 sq. in.

Functional Description

The CYMI464. is a high-performance

4-megabit static RAM module organized
as 512K words by-8 bits. This module is
constructed using four 256K x 4. static

RAMs in SOJ packages mounted on an

epoxy laminate substrate with pins,

Writing to the module is accomplished
whenthe chip select (CS) and write enable
(WE) inputs are both LOW. Data on the
eightinput/outputpins (I/Ogthrough//O7)
of the device is written into the memory

) 519K x8 SRAM Moduler

locationspecified on the address pins (Ag
through Ajg). Reading the device s ac-
complished by taking chip select and out-
put enable (OE) LOW, while write enable
(WE) remains inactive or HIGH. Under
these conditions, the contents of the
memorylocation specified on the address
pins (Ag-through Ag) will appear on the
eight appropriate: data input/output pins
(1/Qg through 1/O7). . -
Theinput/output pins remain ina high-im-
pedance state: unless the module is se-
lected, outputs are enabled, and write en-
able (WE) is HIGH.
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Selection Guide ) - N
1464-20 | 1464-25 | 1464-30 | 1464-35 | 1464-d5 1464-55 | 146470
Maximum Access Time (ns) 20 25 30 35 |- 45 55 70
MaximumOperating Current (mA) 350 350 300 | 300 300 300 300
Masimum Standby Current (mA) 240 240 240 | 240 240 [ 240 240
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Maximum Ratings Operating Range

(Above which the useful life may be impaired.) ] Ambient ]
Storage Temperature .........eevun... —55°Cto +125°C Range ._Temperature Vee
Ambient Temperaturewith Commercial | 0°Cto +70°C__ 5V 10%
PowerApplied ........ BN ~10°Cto +85°C

Supply Voltage to Ground Potential., . ...... -0.5Vto +7.0V

DC Voltage Applied to Outputs
inHighZState ......... e -0.5Vto +7.0V

DClnput Voltage ...........cooevenenn, -0.5Vto +7.0V
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Electrical Characteristics Over the Operating Range

] 146430, 35, 45,
‘ 1464-20,25 | 55,70
Parameters Description Test Conditions 7' | Min. | - Max. | Min, Max. Units
Vou Output HIGH Voltage Vee = Min, Igy = 4.0 mA 24 | 24 v
VoL Output LOW Voltage Voo =Min, Io,=80mA B 04 ] 04 N
Vi Input HIGH Voltage 7 ) - 22 [Vec+03 [ 22 |vee+03 ] v
ViL Input LOW Voltage!!l -0.5 0.8 -0.5 038 v
Iix I[nput Load Current GND < VigVce ) -~10 +10 -10 +10 HA
Ioz Output Leakage Current GND < Vj < Vg, Output Disabled | —10 +10 -10 +10 ‘uA
Icc Ve Operating Supply Vee = Max, Iout =0 mA, 350 300 mA
Current CS< Vi :
Issi AutomaticCS Power-Down | Ve = Max., CS > Vi 240 240 mA
Current Min. Duty Cycle = 100%
Iss2 AutomaticCS Power-Down | Ve = Max., CS > Ve =~ 0.2V; 10 10 mA
Current Vin > Vee—02Vor Viy <02V : o
Capacitancef?] 7 )
Parameters Description Test Conditions ) Max.- Units.
Cin InputCapacitance Ta = 25°C, £ = 1 MHz, 40 ~_ pF
Cour Output Capacitance Vee =50V T30 " pF
Notes: ) : )
L. VL (Min,) = —3.0V for pulse widths less than 20 ns. 2. Tested on asample basis,
AC Test Loads and Waveforms
R1481Q R1481Q L :
5V A 5V O AN )
OUTPUT°—I—- OUTPUTWT- 3.0V o & 90% o
4 10% N
30 pF I R2 Q 5 pF R2 o GND 10% .
INCLUDING 285 INCLUDING :I__ 255 v -
UGAND L L NGAND = L . =B o kexhns
SCOPE ~ - SCOPE ~ - .

() (b)
1464-3 . 1464-4

Equivalent to: THEVENIN EQUIVALENT

1670
OouUTPUT 0———EN\:————O 1.73V




CYPRESS SEMICONDUCTOR YUBE D 2589kbe 0007559 T EACYP

— ' CYM1464
=57 SUGDICIoR = " T-46-23-14 . L %
Switching Characteristics Over the Operating Rangell ' 7
1464-20 : 146425 1464—30 - .
Parameters 7 Description Min. I ‘Max. Min, I Max, Min. Max. | Units
READ CYCLE ) 7 -
trc Read Cycle Time 20 25 30 ns
taA Address to Data Valid ) 20 25 T
toHA Data Hold from AddressChange : 5 ) 5 i 7 5 [ ' ns
tACS CSLOW to Data Valid T 0 | % 1 30 s
tDoE OF LOW to Data Valid 13 ] T ns
tLZ0E OELOWIoLowZ 0 0 BERCR ns
tHzoE OE HIGH to High Z 0 10 | o 0] o 10 1s
tLzcs CSLOWto LowZ 5 T s | 1 s
tuzcs CS HIGH to High ZI 0 5 ] 0 | 15 | 0o 20 | ns
WRITE CYCLE ' ] ' )
twe Write Cycle Time T 20 T2 T T [ T =
tscs CS LOW to Writc End ' 15 ' 20 [ 25 1 | m
taw Address Set-Up to Write End T 15 20 2 ns
tHA Address Hold from Write End i ] R ns
tsA Address Set-Up from Write Start 5 ) -5 ) 5 1 ns
tpwE WE Pulse Width 15 15 20 | s
tsp Data Set-Up to Write End 12 7 15 _15 ) ns
tHp Data Hold from Write End 2 ' . 2 2 - ns o
tLzwe WEHIGH to Low Z 0 0 0 ] ns | M
tHZWE WELOW to High Z[4] _ 15 . s 13 ) ] ] IS 1 8
Notes: ] ) - ) ) =]
3. Test conditions assume signal transition times of 5 ns or less, timing 8, The internal write time-of the memory is defined by the overlap of CS =
reference levels of 1.5V, input levels of O to 3.0V, and outputloading of LOW and WE LOW,. Both signals must be LOW to initiate awrite and
the specified IoyfToy and 30-pFload capacitance. eithersignalcan terminate awrite by going HIGH. The data input set-
4. tuzcsand tyzwearespecifiedwithCp, = 5 pFasin part(b) of ACTest upand hioldtiming should be referenced to the rising edge of the signal
Loads. Transition is measured 500 mV from steady state voltage, that terminates the write. o
5. WE is HIGH for read cycle. 9. IfCS goes HIGH simultancously with WE HIGH, the output remains
6. Device is continuously selected, T8 = vy, ina high-impedance state. .- L
7. Address valid prior to or coincident with CS transition LOW,

9-31
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Switching Characteristics Overthe Operating Rangel®l (continued)

1464-35 1464—45 1464=55 | 1464=70
Parameters Description Min.. | Max; Min. | Max. ,Ml"‘, I Max. | Min. | Max. | Units
READ CYCLE 7
trC Read Cycle Time 35 45 | 55 70 ns
tAn Address to Data Valid 35 45 55 70 | ns
totiA Data Hold from AddressChange 5 5 5 5 7 ns
TACS TS LOW to Data Valid 35 5 | | s 70 ns.
tDoE OE LOW {0 Dala Valid 0 | | 2 | 30 35 | ns
tLzoE OELOW to LowZ 0 0| ) 0 | ns
tzor OF HIGH to High Z 0 | 5 | 0 |15 0 15 0 15 ns
TLzcs TSLOW o LowZ 10 o | 10 10 [ ns
tzcs CS HIGH to High 20 0 20 0 [20 [ o 20 | 0 20 | ns
WRITE CYCLE R ) ,
twe Write Cycle Time 35 ] g 55 T 70 ns
tscs TS LOW to Write End 30 ) T 50 e | s
taw Address Set-Up to Write End 30: T 46 50 60 ns
ta Address Hold from Write End 3 3 T3 1 [ 3 ns
tsA Address Set-Up from Write Start. 6 : -5 - 5 ' ns
tPWE WE Pulse Width ' 25 | 3 40 50 ns
tsp Data Set-Up to Write End 20 % 35 a5 hs
tun Data Hald from Write End 2 3 ‘ : 3 3 ) ns
tLZWE WEHIGH to Low Z 0 0 ) 0o | 0 ns
tHZWE WE LOW to High Zl4! ] 15 15 | 20 25 ns

Switching Waveforms
Read Cycle No, 1/5: 6] |

tac. - — - !
ADDRESS g{ D )l(

tan —

toHa B . )
DATA OUT PREVIOUS DATA VALID ><><>< o DATA VALID

1464~5
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Switching Waveforms T-46-23- ]4\\'
Read Cycle No. 20571 )
s - — tre ~ —
—\& 7 . - K

tacs

«——— lpog ————> ) — 7 Wzoe
le— t | - : [«— thzcs
1208 ~— )

HIGH
IMPEDANCE

DATA OUT HIGH IMPEDANGE Z < < 7 oD
Vee [T “’t;cs — [ — o
cmf#npgr\']\r( —_— o % ) S—
1464-8 )
Write Cycle No. 1 (WE Controlled)(8]
fe— —— twg — >
ADDRESS * o ﬂ&
: tscs 7 )
55 NN, R 000
] taw S —tyA
tsa - ) tpwg = ~
WE \%\ \—\ 74
. j—1- - tsp — nall ') »
DATAIN * DATAVALD ‘ uJ
—— tHzwe -—:J e fwe 3
DATA OUT DATA UNDEFINED N\ HIGH IMPEDANGE I/* - g
) 4 - 71464—7
Write Cycle No. 2 (CS Controlled)89] .
fe— twe — ———
ADDRESS ' - o X
. tsa = fges —> - )
s \ /
tAW = L tHA —n
e T ——
7 Ay, 7///////////////
be tgp » > to _ 
DATA IN SI% bATA- VALID &Q 7
[ tszﬂ - 7
DATA OUT DATA UNDEFINED ' /IV HiGH 'MPEDANC.E .
: " t4sa-g
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Truth Table )

CS [ WE | OE | Inputs/Outputs Mode

H| X | X High z Deselect/Power-Down

L {H]|L | DataOut Read Word

L | L | X | Dataln Write Word

L | H| H | HighzZ Deselect

Ordering Information

Speed Package | Operating
(ns) Ordering Code Type Range
20 CYM1464PD-20C PDO02 Commercial
25 CYM1464PD—25C PD02 | Commercial
30 CYM1464PD-30C PD02 | Commercial
35 CYM1464PD—-35C PD02 Commercial
45 CYM1464PD—-45C PD02 Commercial
55 CYMU464PD—55C | PDO2 Commercial
70 CYM1464PD~-70C PD02 Commcrcia[
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