CYPRESS SEMICONDUCTOR

Features

High-density 1-megabit SRAM
module

High-speed CMOS SRAMs

— Access time of 20 ns

e 32-pin, 0.6-inch-wide DIP package
Low active power

— L2W (max.)

Hermetic or plastic SMD technology
TTL-compatible inputs and outputs
JEDEC-compatible pinout

Commercial and military
temperature ranges

CYPRESS
SEMICONDUCTOR

YOE D 2589662 0005809 & PECYP

7-46-23-14
CYM1420

Functional Description

The CYM1420 is a very high performance
1-megabit static RAM module organized
as 128K words by 8 bits. The module is con-
structed using four 32K x 8 static RAMs
mounted onto a substrate. A decoder is
used to interpret the higher-order address-
es A and A and to select one of the four
RAMs.

Writing to the memory module is accom-
plished when the chip select (CS) and write
enable (WE) inputs are both LOW. Data
on the eight input/output pins (I/O, - /O5)

128K x 8 Static RAM Module

is written into the memory locationspeci-
fied on the address pins (Ag — Ays).

Reading the device is accomplished by tak-
ing_chip select (CS) and output enable
(OE) LOW while WE remains inactive or
HIGH. Under these conditions, the con-
tents of the memory location specified on
the address pins will appear on the eight
input/output pins.

The input/output pins remain in a high-
impedance state unless the module js se-
lected, outputs are enabled, and write en-
able (WE) is HIGH.

Logic Block Diagram Pin Configuration
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| —
7— 10 - 110;
14204 1420-2
Selection Guide
1420-25 1420-30 1420-35 1420-45 1420-55
Maximum Access Time (ns) 25 3 45 55
Maximum Operating Current (mA) Commercial 210 210 210
Military 210 210
Maximum Standby Current (mA) Commercial 140 140 140
Military 140 140

Shaded area contains preliminary information
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Maximum Ratings DClInput Voltage .........00vuevene, v =05Vito + 70V
(Above which the useful life may be impaired.) Output Current into Outputs (LOW) ................ 20 mA
Storage Temperature .................. -65°Cto +150°c  Operating Range .
Ambient Temperature with Ambient
Power Applied ............. -10°C to +85°C (Commercial) Range Temperature Vee
.—55°C to +125°C (Military) Commercial 0°Cto + 70°C 5V + 10%
]S)u(l::qz],)(y;l\t;oléafg\z :;i ;r(t)ol.lrcl;iu:’s:t:snual ........ -05Vto +7.0V Military 55°C to  125°C 3V = 10%
inHighZState.............coveivniann, -0.5Vto +7.0V
Electrical Characteristics Over the Operating Range
1420
Parameters Description Test Conditions Min. Max Units
You Output HIGH Voltage Vee = Min, Ioy = -4.0 mA 2.4 v
VoL Output LOW Voltage Vee = Min, Ig, = 8.0 mA 0.4 A%
Vi Input HIGH Voltage 22 Vee \'%
Viu Input LOW Voltage -0.5 0.8 v
Iix Input Load Current GNDiV,chc -10 +10 pA
Toz Output Leakage Current GND < Vg < Ve, Output Disabled -10 +10 pA
Ios QOutput Short Circuit Vee = Max,, Vour = GND =300 mA
Currentl!
Icc Ve Operating Supply Vee = Max, Iour = 0 mA, 210 mA
Current CS <V,
) Automatic CS Power-Down Max. Vc; CS > Vi 140 mA
Current?l Min. Duty Cycfe = 100%
Yisna Automatic CS Power-Down Max, Ve CS > Ve - 0.3V, 80 mA
Currentl? Vin > Vee-03Vor Viy < 0.3V
Shaded area contains preliminary information
Capacitance? .
Parameters Description Test Conditions Max. Units
Cin Input Capacitance Ta = 25°C, f = 1 MHz, 35 pF
Cout Output Capacitance Vee = 50V 40 pF
Notes:

1. Not more than 1 output should be shorted at one time. Durationof 2.

the short circuit should not exceed 30 seconds.

AC Test Loads and Waveforms

A pull-up resistor to Vcc on the TS input is required to keep the de-

vice desclected during Ve power-up, otherwise Isp will exceed values

given,

3. Tested on a sample basis.

R1 4810 R1 4810
v sv
QUTPUT ! QUTPUT !
$ Bsa $ %
A S A
INCLUDING == = INCLUDING == =
JIG AND JIG AND
SCOPE SCOPE
(a) (b) 1420-3
4
Equivalentto: THEVENIN EQUIVALENT
1670
OUTPUT O——wWA——0 1.73V
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T-46-23-14
142020+ 1420-25 1420-30 .

Parameters Description ol Maxs Min. Max. Min, | Max. Units
READ CYCLE
tre Read Cycle Time 25 30 ns
taa Address to Data Valid ] 30 | b
toHA Data Hold from Address Change 3 3 ns
tacs CS LOW to Data Valid 25 30 ns
tpok OE LOW to Data Valid 10 15 ns
1708 OE LOW to Low Z 0 0 ns
tuzoe OE HIGH to High Z 10 20 ns
tizcs CS LOW to Low ZI 3 5 ] ns
thzcs CS HIGH to High Zi>9 20 20 ns
WRITE CYCLE!"
twe Write Cycle Time 25 30 s
tscs CS LOW to Write End 20 25 ns
taw Address Set-Up to Write End 20 25 ns
thia Address Hold from Write End 2 5 ns
tsa Address Set-Up to Write Start 5 5 ns
tewE 'WE Pulse Width 20 25 ns .
tso Data Set-Up to Write End 12 18 ns
thp Data Hold from Write End 2 3 ns
tLzwe 'WE HIGH to Low ZP! 0 S ) ns
tuzwe WE LOW to High 759 0 10 0 15 ns

1420-35 1420-45 1420-55

Parameters Description Min, | Max, Min, | Max, Min. I Max, Units
READ CYCLE B
tae Read Cycle Time 35 45 55 ns
taa Address to Data Valid 35 45 55 ns
tona Data Hold from Address Change 3 5 7 5 ns
tacs CS LOW to Data Valid 35 45 55 ns
tpog OE LOW to Data Valid 18 25 30 ns
tLzoE OE LOW to Low Z 0 0 0 ns
tnzoE OE HIGH to High Z 20 20 25 ns
tLzcs ﬁ LOW to Low Z1%! 3 5 5 ns
tuzcs CS HIGH to High 259 20 20 25 ns
WRITE CYCLE! - )
twe Write Cycle Time ’ 35 45 55 ns
tscs CS LOW to Write End 30 40 45 ms
taw Address Set-Up to Write End 30 40 45 ns
tua Address Hold from Write End 5 5 5 ns
tsa Address Set-Up to Write Start 5 5 5 ns
tpws WE Pulse Width 25 25 30 ns
tsp Data Set-Up to Write End 18 20 25 ns
tun Data Hold from Write End 3 5 5 ns
tLzwe WE HIGH to Low Zi 5 S 5 ns
tyzwe WE LOW to High Z/5:9 0 15 0 15 0 25 ns

Shaded area contains preliminary information
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Switching Waveforms(®!
Read Cycle No, 1(5.9]

T-46-23-14

tre |
ADDRESS 3(
taa >
s tOHA———.
DATA OUT PREVIOUS DATA VALID -} DATA VALID
1420.5
Read Cycle No, 26
tac
T8 X #
oF tacs
N
tooe thzog ——>4
tiz0e - thzos
HIGH IMPEDANGE
DATA OUT HIGH IMPEDANCE ( ( ( ( DATA VALD ) [GH tMP
e—— 705 ]
fe— tpy M— tpp
Veo ) M
SUPPLY sox so% Is8
CURRENT 14206
Write Cycle No. 1 (WE Controlled)™ !}
e twe |
ADDRESS -J;; ;@
tscs ,
s N\ K 2L LN
taw - ’ tha —
tsa e toyg ——>
WE AN oA
tgp ———» to
DATA IN DATA-IN VALID
[“— tizwe —j [*— tiowe _'I
DATA I/0 DATA UNDEFINED X HiGH IMPEDANCE
14207
Notes:

4. Test conditions assume signal transition times of 5 ns or less, timing
reference levels of 1.5V, input levels of 0 to 3.0V, and output loading
of the specified IoL/1ow and 30-pF load capacitance.

5. At any given temperature and voltage condition, tyzcs is less than 8.
t1.zcs for any given device. These parameters are guaranteed andnot 9,
100% lesle({

6. tuzcs and tyzwe are specified with C, = § pF as in part (b)) of AC 1
Test Loads. Transition is measured =500 mV from steady state volt-

age. 12,

7. The internal write time of the memory is defined by the overlap of CS
LOW and WE LOW. Both signals must be LOW 1o initiate a write,

8-13

10.

and either signal can terminate a write by going HIGH. The data input
set-up and hold timing should be reference to the rising edge of the
signal that terminates the write.

WE is HIGH for read cycle.

Device is continuously selected, CS = Vy and OF = V..
Address valid prior to or coincident with CS transition LOW,

. Data L.O will be high impedance if OF = V.

1f CS goes HIGH siumultaneously with WE HIGH, the output re-
mains in a high-impedance state,
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Switching Waveforms (continued) T-46-23-14
Write Cycle No. 2 (CS Controlled) ™ 1. 1%

twe

ADDRESS 3 ' x
tsa tscs -
3 .A(. . 7L \
- HA

taw

———— tpyg =™

T ANMNNMNNNNNNNNNNNNANNNNNNYE L

pm—— tgp ———» tan
DATAIN DATA-IN VALID

= tzve '—"1
HiGH IMPEDANCE

|

DATA 1/O DATA UNDEFINED )
1420-8
Truth Table

CS | OF | WE | Inputs/OQutputs Mode

H X X | HighZ Deselect/Power-Down

L L H | Data Out Read

L X L | Dataln Write

L H H | HighZ Deselect

Ordering Information

Speed Package Operating
(ns) Ordering Code Type Range
=020 .} CYMI420PD:20CT =2PD0S: = | Commercial:
e [[CYMI420HD0C ] HDM
CYM1420PD-25C PDOS Commercial
CYMI1420HD-25C HD04
30 CYM1420PD-30C PDOS5 Commercial
CYM1420HD-30C HD04
CYMI420HD-30MB | HDO4 - | Military. -
35 CYM1420PD-35C PDOS Commercial
CYM1420HD-35C HD04
_CYM1420HD=30MB . | . 'HDO04- ;| Military. ]
45 | CYMI420PD-45C | PD05 | Commercial
CYMI1420HD-45C HD04
CYM1420HD-45MB HD04 | Military
55 CYM1420PD-55C PDOS Commercial
CYMI1420HD-55C HD04
CYM1420HD-55MB HDO04 | Military

Shaded area contains preliminary information.
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