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FEATURES
® Universal 256 x 4 Static RAM
B One part, the 93U422, replaces the following
bipolar and CMOS parts:
— 93422A
- 93422
— 93L422A
— 931422
® PACE Technology™ for High Performance/Low
Power
¥ Fast Access Time
-— 35 ns (Commercial)
— 35 ns (Military)
B Standard 400 mil DIP and Chip carrier packages

A

B CMOS for Low Power
— 440 mW (Commercial)
— 495 mW (Military)

m 5V Power Supply £10% for both commercial and
military temperature ranges

m Separate /O

L] :fully static operation with equal access and cycle
ime

= Resistant to single event upset and latchup due to
advanced process and design improvements 4

® Capable of withstanding greater than 2000V static
discharge

XN
DESCRIPTION

The P93U422 is a universal device designed to

replace the entire 93 and 93L 256x4 bit static RAM
families. The memory requires no clocks or refreshing
and has equal access and cycle times. Inputs and
outputs are fully TTL compatible. Operation is from a
single 5 Volt supply. Easy memory expansion is
provided by an active LOW chip select one (CS4) and
an active HIGH chip select two {CS;) as well as 3-state
outputs.

The P93U422 is part of the PACE RAM™ family

of static RAMs. These high performance static RAMs
are manufactured using PACE Technology™.

A

PACE Technology is Performance Advanced CMOS
Engineered to use 0.8 micron effective channel
lengths to give 500 picoseconds loaded™ internal
gate delays. PACE Technology™ includes two level
metal and epitaxial substrates. In addition to very
high performance and very high density, the
technology features latch-up protection, single event
upset protection, and is supported by a class 2
environment volume production facility. The P93U422
is one of a family of PACE RAM™ products offering
super fast access times.

*For a fan-in/fan-out of 4, at 85°C junction temperature and 5.0V.
For a fan-in/fan-out of 1, the internal gate delay is 200 pico-
seconds at room temperature and 5.0V.
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MAXIMUM RATINGS(1:2) T-46-23-08
(Above which the useful life may be impaired.)
Storage Temperature -65°C to +150°C Output Current, 20mA
Ambient Temperature _55°C to +125°C Into Outputs (Low)
with Power Applied DC Input Current ;goomﬁ to
Supply Voltage to Ground 05V to +70V -2m
Potential (Pin 22 to Pin 8) ’ ’ Static Discharge Voltage ~2000V
DC Voltage Applied to Outputs -05Vto (per MIL-STD-883 Method 3015.2)
for High Output State Ve + 0.5V Latchup Current >200mA
-05Vto
DC Input Voltage Ve + 0.5V
OPERATING RANGE
Ambient (©) Ambient
Range Vee Temperature Range Vec Temperature
Commercial 5V +10% 0°C to 75°C Military 5V +10% -55°C to +125°C
DC ELECTRICAL CHARACTERISTICS®
Over Operating Range (Commercial and Military)
P93U422
Parameters Description Test Conditions Units
Min. | Max.
VoH Output HIGH Voltage Ve =Min, iy =Vigor Vi, lon=-52mA | 24 \
VoL Output LOW Voltage Voe = Min,, iy = Vi or Vi, loL = 8.0 mA 045 | V
Vi tnput HIGH Level 21 v
ViL Input LOW Level 0.8 \'
I Input LOW Current Vin =040V -300 | uA
iy Input HIGH Current Voo = Max, Vin=45V 40 | pA
Isc Qutput Short Circuit Current® | Ve = Max., Vour = 0.0V -70 | mA
Ta = 125°C 70
All Inputs = GND Ta=75°C 70
| Power Supply Current A
cc PRl Vee = Max. Ta=0°C s | M
TA =-55°C
VoL Input Clamp Voltage N = -10mA -15| V
VOUT =24V, VCC = Max.
| Output Leakage Current
CEX P g Vout = 0.5V, Vog = Max. _50 KA
CAPACITANCE
Parameters Description P93U422 Units Parameters Description P93U422 Units
Typ. Typ.
Input Pin Output Pin
Cin Capacitance 5 pF Cour Capacitance® 7 pF

Notes:

1) These devices contain circuits to protect the inputs and outputs against damage due to high static voltages or electrostatic fields,
however, it is advised that precautions be taken to avoid application of any voltage higher than maximum-rated voltages to these
high-impedance circuits.

2) Unused inputs must always be connected to an appropriate logic voltage level, preferably either V¢ or ground.

3) For test purposes, not more than one output at a time should be shorted. Short circuit test duration should not exceed 30 seconds.

4) Tested on a sample basis.
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SWITCHING CHARACTERISTICS

An active LOW write enable (WE) controls the
writing/reading gperation of the memory. When the
chip select one (CS4) and the write enable (WE) are
LOW and chip select two (CS,) is HIGH, the informa-
tion on data inputs (D through D3} is written into
the addressed memory word and preconditions the
output circuitry so that true data is present at the
outputs when the write cycle is complete. This
preconditioning operation insures minimum write
recovery times by eliminating the “write recovery

T-46-23-08

glitch”. Reading is performed with chip select one
(CS1) LOW, chip select two (CSp) HIGH, write enable
(WE) HIGH and output enable (OE) LOW. The
information stored in the addressed word is read out
on the non-inverting outputs (O through Qs). The
outputs of the memory go to an inactive high
impedance state whenever chip select one (CS4) is
HIGH, chip select two (CSy) is LOW, output enable
(OE) is HIGH, or during the writing operation when
write enable (WE) is LOW.

MODE SELECT TABLE
Input Output Input tput
—_ TP P Mode SR L Outp Mode

CS,|CS1| WE | OE | D, On CS,|CS¢|WE | OE | D, O, o

L X X X X | *HIGH Z Not Select H L L X L |*"HIGH Z erte “Q"

X H X X X |*HIGH Z Not Select H L L X | H|*HIGHZ Write “1”

H L | X H X | *"HIGH Z |Qutput Disable Notes:

lect H=HIGH L=LOW X-=DontCare
H L H L X SeDea‘iaed Read Data *HIGH Z implies outputs are disabled or off. This condition is

SWITCHING CHARACTERISTICS (5.6)
Over Operating Range (Commercial and Military)

defined as high impedance state for the P93U422.

. P93U422

Parameters Description Min. | Max. Units
:g::zg:;g; Delay from Address to Output (Address Access Time) (See Fig. 2) 35 | ns
:s;’l:‘ (C(%S: gss :))g)) Delay from Chip Select to Active Output and Correct Data (See Fig. 2) 25 | ns
tpzh (WE)® Delay from Write Enable to Active Output and Correct Data
tpzt (WE)® (Write Recovery)(See Fig. 1) 25 | ns
tpz1(OE)® Delay from Output Enable to Active Output and Correct Data
tpz, (OE)®) (See Fig. 2) . 2% | ns
ts(A) Setup Time Address (Prior to Initiation of Write)(See Fig. 1) 5 ns
th(A) Hold Time Address (After Termination of Write)(See Fig. 1) 5 ns |
ts(D1) Setup Time Data Input (Prior to Initiation of Write) (See Fig. 1) "5 ns
th(DI) Hold Time Data Input (After Termination of Write)(See Fig. 1) 5 ns
ts (CSy, CSy) Setup Time Chip Select (Prior to Initiation of Write)(See Fig. 1) 5 ns
th (ﬁ,, CSy) Hold Time Chip Select (After Termination of Write)(See Fig. 1) 5 ns
tyw (WE) Minimum Write Enable Pulse Width (to Insure Write)(See Fig. 1) 20 ns
::'ZZ ((g_ss: gg;;g’ Delay from Chip Select to Inactive Output (HIGH Z)(See Fig. 2) 30 | ns
:ZEZZ ((‘%EE))(?)) Delay from Write Enable to Inactive Output (HIGH Z)(See Fig. 1) | 30 | ns
::Ef ((g—g))g)) Delay from Output Enable to Inactive Output (HIGH Z)(See Fig. 2 | |3 ns

Notes:

6§) Test conditions assume signal transition times of 10 ns or less

6) Extended temperature operation guaranteed with 400 linear feet per minute of air flow.
7) tpLn(A) and tey (A) are tested with 54 closed and C__ = 15 pF with both input and output timing referenced to 1.5V.

8) tpz1 (WE), tpz24(CSy, CS;) and tpz,(OE) are measured with S, open, C_ = 15 pF.and with both the input and output timing referenced
t0 1.5V, tpz (WE), tpz (CS), CSp) and tpy (OF) are measured with S, closed, C, = 15 pF and with both the input and output timing
referenced to 1.5V, .
tez(WE), tp2(CS,, CSy) and g,z (OE)-are measured with S, open, C, < 5 pF and are measured between the 1.5 V level on the input
to the Vg - 500mV level on the output.
toLz(WE), tp 2(CS,, CS;) and tp, ;(OE) are measured with S, closed, C, <5 pF and'are measured between the 1.5V lsvel on the input
to the V5 +500mV level on the output.
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SWITCHING TEST
Test Circuits {7,8) T-46-23-08
Voc o—o o—— |
st i R1 . v £ oo e
T o GND —J 10% —
ouTPUT o—_TL__ <tons—w-| |-— |e— <t0ns
i < R2 e S oo
CL I ?L 12oon GND SL“W“ 10%
= = l
KEY TO DIAGRAM
Waveform inputs Outputs Waveform Inputs Outputs
Must be steady | Will be steadly Shangs permitied | state ankown

X

May change from

Will be changing

s
A

Center line is

HtolL fromHtoL Does not apply high impedance
m May change from | Will be changing off” state
LtoH fromLtoH

SWITCHING WAVEFORMS
Write Mode {with OE = Low)

[
o X X
SELECT o
Ag-A7
ADDRESS
INPUTS M
Oy
DATA
oard W‘W
wE 1s(DI) (DY)
W |——]
WRITE N towWE) g
ENABLE PRI 7 tn(A)
[—t:(C51, CSz)— 1n(T51, CS2)
o A\ %ﬁ__««
oUTPUT —] —
tpzu(C84, CS2) 1pH2(WE)  1pzn{WE) 1puz(CS4, CS2)
1p21(C51, CS2) o z(WE)  tpz(WE) 1p1.2(T51, CS2)
Figure 1.
Read Mode
ADDRESS ADDRESS jﬁk ADDRESS k * ADDRESS | 15V
Ag-A7
OE OR C§¢ 1
\L 15V
s, e
1pzn(CB1) touL(A) tpL2{TS4) tpzL{CB1) teuz(CS1)
1pzH(CS: MAX. 1pLz(CS; M CS: MAX. truz(CS2)
iy *l wc | 2R b ke
MINS || mN MIN. — MIN.
O X |<—
DATA OUT SSSSSSSS \
' [P L - —_— L - — T - T
OUTPUT  READ & HIGH READ A LOW DISABLE  ENABLE READ A HIGH DISABLE
DISABLED IN ADDRESS | IN ADDRESS k OUTPUT . OUTPUT  IN ADDRESS| OUTPUT
Figure 2.
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P93U422
XN SEMICONDUCTOR CORPORATION
SELECTION GUIDE : T-46-23-08
(For higher performance and lower power refer to the P4C422 data sheet)
Maximum Access Commercial 35 Maximum Operating Commercial 80
Ti »
ime (ns) Military as Current (mA) Military 90

ORDERING INFORMATION

Ordering Package Operating Ordering Package Operating

Code Type Range Code Type Range
P4C422-35PC or | Plastic DIP | Commercial P4C422-35DMB or | Ceramic DIP Military
P93U422-35PC P93U422-35DMB
P4C422-35DCor | C ic DIP | C cial P4C422-35LMB or Lcc Military
PO3U422-35DC PY3U422-35LMB
P4C422-35LC or LCC Commercial
P93U422-35LC
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