Features

256 x 4 static RAM for control stores

in high-speed computers

Processed with high-speed CMOS for

optimum speed/power

Low power

Separate inputs and outputs

— Standard power:
660 mW (commercial)
715 mW (military

— Low power:

440 mW (commercial)
495 mW (military)

5-volt power supply +£10% tolerance

both commercial and military
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Functional Description

The C€Y93422 is a high-performance
CMOS static RAM organized as 256 by 4
bits. Easy memory expansion is provided
by an active LOW chipselect one (CSy) in-
put, an active HIGH chip select two (CS3)
input, and three-state outputs.

An active LOW write enable input (WE)
controls the writing/reading operation of
the memory. When the chip select one
(CSy) and write enable (WE) inputs are
LOW and the chip select two (CSz) input is
HIGH,the information on the four datain-
puts (Dg to D3) is written into the ad-
dressed memory word and the output cir-
cuitry is preconditioned so that the correct

256 x 4 Static R/W RAM

writecycle iscomplete. This precondition-
ing operation insures minimum write re-
covery times by eliminating the “write re-
covery glitch.”

Reading is performed with the chip select
one (CS;) input LOW, the chip select two
input (CS5) and write enable (WE) inputs
HIGH, and the output enable input (OE)
LOW. The information stored in the ad-
dressed word is read out on the four non-
inverting outputs (Og to O3).

The outputs of the memory go to an active
high-impedancestate whenever chip select
one (CS;) is HIGH, chip select two (CSz)
is LOW, output enable (OE) is HIGH, or
during the writing operation when write

e Capable of withstanding greater than data is present at the outputs when the enable (WE) is LOW.
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Selection Guide (For higher performance and lower power, refer to the CY7C122 data sheet.)
93422A 93L422A 93422 931422
Maximum Access Time (ns) Commercial 35 45 45 60
Military 45 55 60 75
Maximum Operating Current (mA) Commercial 120 80 120 80
Military 130 90 130 90
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Maximum Ratings

(Abovewhich the useful life may be impaired. For user guidelines,

nottested.)

DCInput Current

—30mAto +5.0mA

Static Discharge Voltage ........................ >2001V
Storage Temperature ................. - 65°Cto +150°C  (per MIL-STD-883, Method 3015)
Ambient Temperaturewith Latch-UpCurrent .............. ... ...l >200 mA
PowerApplied .................... ... —55°Cto +125°C N
Supply Voltage to Ground Potential Operating Range
(Pin22toPin8) ....cvvneniniiiian —0.5Vto +7.0V Ambient
DC Voltage Applied to Outputs Range Temperature VYoc
in High OutputState ................ — 0.5V to + Ve Max. Commercial 0°Cto + 75°C 5V + 10%
DClInput Voltage ...................... - 05Vto+ 5.5V Militaryl1] —55°Cto + 125°C 5V + 10%
Output Current into Outputs (Low) ................ 20 mA
Electrical Characteristics Over the Operating Rangel?]
93422 931422
93422A 93L422A
Parameters Description Test Conditions Min. | Max. { Min. | Max. | Units
Vou Output HIGH Voitage Vce =Min, Iog = — 5.2mA 24 24 A\
VoL Output LOW Current Vce = Min, Igp, =8.0mA 0.45 045 v
V= Input HIGH Levell3] Guaranteed Input Logical HIGH 2.1 2.1 v
Voltage for all Inputs
ViL Input LOW Levell?! Guaranteed Input Logical LOW 0.8 0.8 v
Voltage for all Inputs
I Input LOW Current Vee =Max, Viy =04V - 300 — 300 nA
Iy Input HIGH Current Vcc =Max., VN = 4.5V 40 40 pA
Isc Qutput Short Circuit Currentl*l | Ve = Max., Voyt = 0.0V -90 - 90 mA
Icc Power Supply Current All Inputs = GND Ta = 125°C 110 70 mA
Ve = Max. S
Ta=75°C 110 70
Ta=0°C 120 80
Ta=—55°C 130 90
Voo Input Clamp Voltage See Note 5 See Note 5
IcEX Output LeakageCurrent Vour = 24V 50 50 nA
Vourt = 0.5V, Ve = Max. - 50 — 50
Capacitancel(®]
Parameters Description Test Conditions Max. Units
CiN InputCapacitance Ta =25°C,f=1MHz, 8 pF
CouT OutputCapacitance Vce=5.0V 8 pF
Function Table!”]
Inputs Outputs
CS; CS; WE OE D, 0, Mode
L X X X X HighZ Not Selected
X H X X X HighZ Not Selected
H L H H X HighZ Output Disable
H L H L X Selected Data Read Data
H L L X L HighZ Write “0”
H L L X H HighZ Write “1”
Notes:

1. Tpisthe “instant on” case temperature.

3. These are absolute voltages with respect to device ground pin and in-

2. Seethelast page of this specification for Group A subgroup testing in-

formation.
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clude all overshoots due to system and/or tester noise. Do not attempt
to test these values without suitable equipment.
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AC Test Loads and Waveforms
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Commercial Switching Characteristics Over the Operating Rangel® 9]
93422A 93L422A 93422 931422
Parameters Description Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Units
tpLH ()Y Delay from Address to Output 35 45 45 60 ns
tPHL(A) (Address Access Time)
tpzr (CS1, CSp) | Delay from Chip Select to Active 25 30 30 35 ns
tpzH (CSL CS3) | Output and Correct Data
tpzy (WE) Delay from Write Enable to Active 25 40 40 45 ns
tpzr, (WE) Output and Correct Data (Write Recovery)
tpzy (OE) Delay from Output Enable to Active 25 30 30 35 ns
tpzr (OE) Output and Correct Data
ts(A) Set-Up Time Address (Prior to Initiation of Write) 5 10 5 ns
th (A) Hold Time Address (After Termination of Write) 5 5 5 ns
ts (DI) Set-Up Time Data Input 5 5 5 ns
(Prior to Initiation of Write)
tp (DI) Hold Time Data Input 5 5 5 5 ns
(After Termination of Write)
ts (CS1, CSy) Set-Up Time Chip Select 5 5 5 5 ns
(Prior to Initiation of Write)
th (CS1,CS2) | Hold Time Chip Select 5 5 5 5 ns
(After Termination of Write)
tow (WE) Minimum Write Enable Pulse 20 40 30 45 ns
Width to Insure Write
tprz (CS1, CSy) | Delay from Chip Select to 30 40 30 45 ns
tpLz (CSy, CS2) | Inactive Output (High Z)
tpz (WE) Delay from Write Enable to 30 40 30 45 ns
tpLz (WE) Inactive Output (High Z)
tpaz (OE) Delay from Output Enable to 30 40 30 45 ns
tprz (OE) Inactive Output (High Z)
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Military Switching Characteristics Over the Operating Rangel8: 9]
93422A 93L422A 93422 931422
Parameters Description Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Units
tprrga)l? Delay from Address to Output a5 55 60 75 ns
tPHL(A) (Address Access Time)
tpzit (CS1, CSy) | Delay from Chip Select to Active 35 40 45 45 ns
tpzL (CSy, CSz) | Output and Correct Data
tpzr (WE) Delay from Write Enable to Active 40 45 50 50 ns
tpz1. (WE) Output and Correct Data (Write Recovery)
tpzy (OE) Delay from Output Enable to Active 35 40 45 45 ns
tpzr (OE) Output and Correct Data
ts (A) Set-Up Time Address (Prior to Initiation of Write) | 5 10 10 10 ns
th(A) Hold Time Address (After Terminationof Write) | 5 10 ns
tg (DI} Set-Up Time Data Input 5 5 ns
(Prior to Initiation of Write)
ty (DI} Hold Time Data Input 5 5 5 5 ns
(After Termination of Write)
ts(CS1,CSz) | Set-Up Time Chip Select 5 5 5 5 ns
(Prior to Initiation of Write)
1t (CS1,CSz) | Hold Time Chip Select 5 5 5 10 ns
(After Termination of Write)
tph (WE) Minimum Write Enable Pulse 35 40 40 45 ns
Width to Insure Write
tprz (CS1, CSp) | Delay from Chip Select to 35 40 45 45 ns
tprz (CS1, CS2) | Inactive Output (High Z))
tpaz (WE) Delay from Write Enable to 40 40 45 45 ns
tpLz (WE) Inactive Output (High Z))
tpz (OE) Delay from Output Enable to 35 40 45 45 ns
tpLz (OE) Inactive Output (High Z)
Notes: o o .
4. Not more than one output should be shorted at a time. Duration of the tpzu (WE), tpzy (CS1, CS2), and tpzy (OE) are measured with §;
short circuit should not be more than one second. open, C;. = 15 pF, and with both the input and output timing refer-
5. The CMOS process does not provide a clamp diode. However, the enced to 1.5V. tpzy, (WE), tpz1 (CSy, CSy), and tpzy, (OE) are mea-
CY93422 is insensitive to —3V DC input levels and —5V undershoot sured with §; closed, C = 15 pF, and with both the input and output
pulses of less than 10 ns (measured at 50% point). ?OﬂEl;g referenced ;0 1tk51\S, tpHZ ( CW E). ‘SPH% (Cgl, C8y), ﬂﬂd“ljl"l;lz
snies H are measured wi 1 0pen, (], < , and ar¢ measur C-
6. &;;gig;zlgcﬁd after any design or process changes that may affect tween the 1.5V level on the input to th?VgH — 500 mV level on the
= Hi ) = = > output. tpy z (WE), tpL.z (CS1, CS2), and tpr z (OE) are measured with
7. g gh}Z{ﬂ’p};{:::zﬁfpﬁz:::eﬁisa;ig::fgggﬂggk dﬁiongggftince?ir:s; Sy closed and Cp. < 5 pF, and are measured between the 1.5V level on
a high-impedance state for the CY93432. the input and the Vgr, +500 mV lgvel on the output. )
8. Vcc =S5V = 10% and Ta = 0°Cto + 75°C unless otherwise noted. 10. tpLpa) and tpiia) are tested with Sy closed and Cp. = 15 pF with

both input and output timing referenced to 1.5V.

11. Switching delays from the address, output enable, and chip select in-

puts to the data output. The CY93422 disabled output in the “OFF”
condition is represented by a single center line.
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Switching Waveforms
Read Cyclel!1]
ADDRESS ___ ADDRESS j %——- ADDRESS k ADDRESS i 15V
Ag — A7
OE or CS,
1.5V
cS,
tezn (CSq) tor (A tez (CSy) tez (CS1) ez C51)
tpzn (CSp) MAX — A tpz (CSp) MAX tpz (C MAX » torz (CSo)
tpzr (OF) tprz (OE) ten (OF) tpuz (OF)
— I-— MIN MIN
|
OgeLLLLS
DATA OOF R
L T JL T S | T 1 T J L I J L T IL T 1
OUTPUT  READ A HIGH READ A LOW DISABLE  ENABLE  READ A HIGH DISABLE
DISABLED N ADDRESS j IN ADDRESS k OUTPUT  OUTPUT  IN ADDRESSI| OUTPUT
422A5
Write Cycle (with OE = LOW)
cS»
—A
ASESS XXX —OKXAX
INPUTS
Dy
DATA X X ﬁf ﬂ( YN
_ ts (DN - ‘ t (D)
WE le— tow (WE) —»d
WRITE v /
ENABLE fe— ts (A) —=N\ / th (A) ——»
le—— g (&1, CSy) —» jt——— 1 (ﬁh CSy) —»
Ox ZZ <SS 77 <=\
DATA N\ AN 7277
OUTPUT
tpzn (CS1, CSp) tpHz (WE) tpzH (WE) tprz (€51, CS»)
tpz (CSy, CS2) tprz (WE) tpzL (WE) tprz (CS1, CSp)
42276
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Ordering Information
Speed Package Operating
(ns) Ordering Code Type Range
Standard Power Low Power
35 CY93422APC p7 Commercial
CY93422ADC D8
45 CY93422PC CY93L422APC P7 Commercial
CY93422DC CY93LA422ADC D8
CY93422ADMB D8 Military
55 CY93LA422ADMB D8 Military
60 CY93LA422PC P7 Commercial
CY93L422DC D8
CY93422DMB D8 Military
75 CY931L422DMB D8 Military
MILITARY SPECIFICATIONS
Group A Subgroup Testing
DC Characteristics Switching Characteristics
Parameters Subgroups Parameters Subgroups
Vou 1,2,3 tPLH(A) 7,8,9,10,11
VoL 1,2,3 tPHL(A) 7,8,9,10,11
Vg 1,2,3 tpzy (CS1, CSy) 7,8,9,10,11
Vi Max. 1,2,3 tpzr. (CS1, CSy) 7,8,9,10,11
In 1,2,3 tpzys (WE) 7,8,9,10,11
Im 1,2,3 tpz, (WE) 7,8,9,10,11
Icc 1,2,3 tpzH (@) 7,8,9,10,11
Icex 1,2,3 tpzr (OE) 7,8,9,10,11
ts(A) 7,8,9,10,11
th (A) 7,8,9,10,11
t (DI) 7,8,9,10, 11
tp (DI) 7,8,9,10,11
ts (CS1, CSy) 7,8,9,10,11
th (CS1,CS2) 7,8,9,10,11
tow (WE) 7,8,9,10,11
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