P4C151
ULTRA HIGH SPEED 1K x 4
RESETTABLE CACHE-TAG

STATIC CMOS RAM (SCRAM)

XN
FEATURES

B Full CMOS, 6T Cell

H High Speed (Equal Access and Cycle Times)
— 10/12/15/20/25 ns (Commercial)
— 15/20/25/35 ns (Military)
H Fast Comparison Operation
— 12 ns (Commercial)
— 19 ns (Military)
W Chip Clear Function

m Low Power Operation (Commercial Military)

Single Power Supply
-5V +10%

Common Data I/O

Three-State Data Outputs

Open-Drain MATCH Output

Fully TTL Compatible Inputs and Outputs
Produced with PACE Il Technology™

Compact Package
- 20-Pin 300 mil DIP

- 660 mW —10/12 (Commercial)
— 550/660 mW - 15/20/25/35

=

DESCRIPTION

The P4C151 is a 4,096-bit uitra high-speed static RAM
with a built-in 4-bit comparator, organized as 1K x 4 for
high speed cache-tag applications. The RAM canbe used
to determine if a 14-bit address consisting of the 10-bit
RAM address and the 4-bit tag data is in the cache. A
single reset control clears all tag words in the RAM to zero
when activated, for flash-clearing of the cache-tag mem-
ory during system operation or system reset. The com-
parison output MATCH is open-drain for wired-OR ex-
pandability. The CMOS memory requires no clocks or
refreshing, and has equal access and cycle times. Inputs
and outputs are fully TTL-compatible. The RAM operates
from a single 5V £ 10% tolerance power supply.

Access times as fast as 10 nanoseconds with comparison
times of 12 ns are available, permitting greatly enhanced
system operating speeds. The time required for reset is
only 20 nsforthe 10 ns SRAM. CMOS is utilized to reduce
power consumption to a low level. The P4C151 is a
member of a family of PACE RAM™ products offering
super fast access times never before available at these
complexity levels in TTL-compatible bipolar or CMOS
technologies. The P4C151 is manufactured using
PACE Hl Technology™.

The P4C151 is available in a 20-pin 300 mil DIP package
providing excellent board level densities.
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MAXIMUM RATINGS®™

Symbol Parameter Value Unit Symbol Parameter Vaiue Unit
Vee Power Supply Pin with —-0.5t0 +7 v Tans Temperature Under -55t0+125 | °C
Respect to GND Bias
Terminal Voltage with -05to Tsra Storage Temperature | —65to +150 | °C
Vieru ?es:)e;tés)GND Voo +0.5 v P, Power Dissipation 1.0 w
upto 7.
P - 125] G lour DC Output Current 50 mA
T, Operating Temperature | 5510 + EsoToo2
1550 Thi 01
RECOMMENDED OPERATING TEMPERATURE AND SUPPLY VOLTAGE
Ambient Ambient
Grade® Temperature GND Vee Grade® Temperature GND Vee
Military —55 to +125°C ov 5.0V +10% Commercial | 0°C to +70°C oV 5.0V 10%
1550 Tbl 03 1550 Tbl 04
DC ELECTRICAL CHARACTERISTICS
Over recommended operating temperature and supply voitage®?
P4C151
Symbol Parameter Test Conditions Unit
Min Max
Vi input High Voltage 2.2 Veot0.5 \
Vi Input Low Voltage -0.5@ 0.8 \
Vie CMOS input High Voltage V0.2 | V405 \
Vi CMOS Input Low Voltage -0.5® 0.2 \"
Veo Input Clamp Diode Voltage Vo =Min,, I, =-18 mA — -1.2 \
Voo Output Low Voltage lop = +10 MA, V. = Min. — 0.5
(TTL Load) lo, = +8 MA, V. = Min. — 0.4 \
Vo | Output Low Voltage lo.c = +100 HA, V. = Min. 0.2 v
(CMOS Load)
Vou Output High Voltage (TTL Load) lop=—4 MA, V. = Min. 24 — \
except MATCH output
Voue | Output High Voltage (CMOS Load) | Iy, = —100 pA, V= Min. V0.2 — \
except MATCH output
I, Input Leakage Current Ve = Max. Mil. -10 +10 HA
Viy=GNDto V. Com'l. -5 +5 +5
o Output Leakage Current Veo=Max,,OE=V,, Mil. -10 +10 HA
Vour= GND to V. Com'l. -5 +5
1550 Tbt 05
CAPACITANCES"™
(Voo =5.0V, T, =25°C, f = 1.0MHz)
Symbol Parameter Conditions | Typ. | Unit Symbol Parameter Conditions| Typ.| Unit
Cwn Input Capacitance | V,, =0V 5 | pF Cour  |Output Capacitance | Vo, =0V | 7 | pF
1550 Tht 068 1550 Tbl 07
Notes:

1. Stresses greater than those listed under MAXIMUM RATINGS

may cause permanent damage to the device. This is a stress
rating only and functional operation of the device at these or any
other conditions above those indicated in the operational sections
of this specification is not implied. Exposure to MAXIMUM rating

conditions for extended pariods may affect reliability.

—100mA,

ly, are permissibl

4. This parameter is sampled and not 100% tested.
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2. Extended temperature operation guaranteed with 400 linear feet
per minute of air flow.

3. Transient inputs with V, and |, not more negative than -3.0V and
i for pulse widths up to 20ns.



P4C151

POWER DISSIPATION CHARACTERISTICS

Over recommended operating temperature and supply voltage®

P4C150
Symbol Parameter Test Conditions Unit
Min Max
leo Dynamic Operating V¢ = Max,, f = Max., Mil. — n/a mA
Current — 10, 12 Outputs Open Com'l. — 120
lec Dynamic Operating Vg = Max,, 1 = Max,, Mil. —_ 120 mA
Current — 15, 20, 25,35 | Outputs Open Com'l. — 100
n/a = Not Applicable 1550 Tbi 08 n
AC CHARACTERISTICS—READ CYCLE
(Vge = 5V £ 10%, All Temperature Ranges)?
-10* -12 -15 -20 -25 -35
Symbol Parameter uUnit
Min | Max | Min | Max | Min |Max | Min | Max | Min | Max| Min | Max
tac Read Cycle Time 10 12 15 20 25 35 ns
taa Address Access 10 12 15 20 25 35| ns
Time
tou Output Hold from 2 2 2 2 2 2 ns
Address Change
toe Output Enable to 7 9 10 14 15 20| ns
Data Valid
toz Qutput Enable to 1 1 1 2 2 2 ns
Output in Low Z
toz OQutput Disable to 5 7 9 11 13 17 ns
Output in High Z
*V =5V + 5% for -10 1550 Tbl 09
TIMING WAVEFORM OF READ CYCLE NO. 1 (ADDRESS Controlied) ¢
the © >
ADDRESS }( k
” ™ o
toH
DATA OUT PREVIOUS DATA VALID ( X X DATA VALID
1550 03

Notes:

6. WE is high for READ cycle.

6. TS and OF are low for READ cycle.
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READ CYCLE WAVEFORM NO. 2 (OE Controlled) ®

Notes:

tRe
ADDRESS )( )(7
taa
oe ;;;;;;:;ii /_;;;;;;;/
’:;5 ‘_tOH—W
DATA OUT { /<X>_

7. ADDRESS must be valid prior to, or concident with, TS transition
low, t,, must still be met.
8. Transition is measured +200 mV from steady state voltage prior to
change, with loading as specified in Figure 1.

AC CHARACTERISTICS—RESET CYCLE

(Vg = 5V + 10%, All Temperature Ranges)®

1550 04

9. Read Cycle Time is measured from the last valid address to the first
transitioning address.

-10* -12 -15 -20 -25 -35
Symbol Parameter Unit
Min { Max | Min | Max | Min [Max | Min | Max | Min | Max| Min | Max

tare Reset Cycle Time 20 24 30 40 50 70 ns

tyer | Write Enable Highto | 0 0 0 (] 0 0 ns
Beginning of Reset )

toe Reset Pulse Width 10 12 15 20 25 30 ns

tws | Write Enable Hold 10 12 15 20 25 40 ns
after End of Reset

taz Reset High to 0 0 0 0 0 0 ns
Output in Low Z

touz Reset Low to 0 8 0| 10 0| 12 0| 16 0| 20 0| 25 ns
Qutput in High Z

*V,q =5V 5% for -10

TIMING WAVEFORM OF RESET CYCLE

ADDRESS :>
we 7/111 111/ /A

(DATA OUTPUT)

XXX XX XXX XXX

twER

trp

KANANNY

1550 Tbi 10

thwR

RS

\R\\

N

/

/

01-0,

tRHZ ALz
zcoccococcccccccccca HIGH IMPEDANCE N OUTPUT VALID ZERO

MATCH

X

INACTIVE

X
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P4C151

AC CHARACTERISTICS—COMPARE CYCLE
(Vee =5V £ 10%, All Tsmpgrature Ranges)®

-10* -12 -15 -20 -25 -35
Sym. Parameter - - Unit
Min | Max | Min | Max | Min | Max | Min | Max | Min [Max | Min | Max

t.c | Compare Cycle Time 12 15 19 25 30 40 ns

thes | Read Command 0 0 0 0 0 ‘ 0 ns
Set-up

tzen | Read Command Hold 0 0 0 0 0 0 ns

tees | Compare Command 3 4 5 7 8 10 ns
Set-up

teey | Compare Command 0 0 0 0 0 0 ns
Hold

tocs | Compare Access after 6 8 9 12 15 20| ns
Data—in Valid

t,ca | Compare Access after 12 15 19 25 30 35| ns
Address Valid

toey | Compare Hold after 1 1 2 3 3 . 3 ns
Data—in Change

tyen | Compare Hold after 3 3 4 5 5 5 ns
Address Change

*Vg = 5V + 5% for -10 1550 Tbl 11
COMPARE CYCLE WAVEFORM
tec
ADDRESS )( ADDRESS VALID )(
-+ locs e 4—-‘ocu-1

o= [///7T[/ /1111111 1F EANMANRNNY

tacs— te—— tRcH —hI

_ [
w 77777777777 AN
DATA )( VALID DATA-IN )(

M- tpca tacH
e——— taoa «— oo
MATCH ACTIVE

1550 08
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AC CHARACTERISTICS—WRITE CYCLE
(Vee = 5V £ 10%, All Temperature Ranges)®

-10* -12 -15 =20 -25 -35
Symbol Parameter Unit
Min | Max| Min | Max | Min | Max | Min | Max| Min | Max | Min | Max

twe Write Cycle Time 10 12 15 20 ‘ 25 35 ns
t,w | Address Valid to 8 10 13 16 20 30 ns

End of Write
s Address Set-up Time | 0 1 1 1 2 3 ns

| tye | Write Pulse Width 8 10 11 13 15 20 ns

tu Address Hold Time 0 1 1 1 2 3 ns
tyr | Write Recovery Time | 0 1 1 1 2 3 ns
tow Data Valid to End 5 8 11 13 15 20 ns

of Write
tou Data Hold Time 0 1 1 1 2 3 ns
tyz Write Enable to 8 12 15 20 25 ns

Output in High Z
tow | Output Active from 2 2 2 3 3 3 ns

End of Write
*V ¢ = 5V £ 5% for -10 1550 Tbi 12

TIMING WAVEFORM OF WRITE CYCLE NO. 1 (WE Controlled) 9
!wc(m
ADDRESS )( )(
taw twp —
twp tan
WE /
we ]&\\ X ),
re— as tow M toH
DATA IN )k DATA VALID
t WZm OMI(" 1)
DATA OUT DATA UNDEFINED

Notes:

10. WE must be low for WRITE cycle.
11. Write Cycle Timing is measured from the last valid address to
the first transitioning address.
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P4C151

AC TEST CONDITIONS TRUTH TABLE
Input Pulse Levels GND to 3.0V Mode RS | OE | WE| MATCH | Output
input Rise and Fall Times 3ns COMPARE H|H]|H Valid High Z
Input Timing Reference Level 1.5V READ H|L|H Invalid Dour
Qutput Timing Reference Level 1.5V WRITE H! X L Invalid High Z
Output Load See Figures 1 and 2 RESET L | X | H{ Invalid High Z
1550 Tbi 13 Note: 1550 Thl 14
MATCH "Valid” means output is OFF if HIT,
output voltage is V,,_if MISS. Match output is
forced high during test.
+5V
480Q Ry, = 16650
Dout Doyt ﬂvm =173V
2550 30pF* (SpF* for 7.t 2 topze 30pF" (SpF™ or 0t 7. topize
Torz: twz 34 Tow) /;I; torz twz 3¢ low!
1550 08 1550 09

Figure 1. 0utpht Load

TESTPOINT Voo

250Q

FROM OUTPUT
UNDER TEST

30pF*

1550 10

Figure 3. Match Output Load Circut

* including scope and test fixture.

Note:

Due to the uitra-high speed of the P4C151, care must be taken when
testing this device; an inadequate setup can cause a normal
functioning part to be rejected as faulty. Long high-inductance leads
that cause supply bounce must be avoided by bringing the V.. and
ground planes directly up to the contactor fingers. A 0.01 uF high
frequency capacitor is also required between V. and ground.

Figure 2. Thevenin Equivalent

To avoid signal reflections, proper termination must be used, for
example, a 50Q test environment should be terminated into a 50Q
load with 1.73V (Thevenin Voltage) at the comparator input, and a
116Q resistor must be used in series with D, to match 166Q
(Thevenin Resistancs).
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ORDERING INFORMATION

pPac 151 —

—

ss p 1

Temperature Range

Package Code
Speed (Access/Cycle Time)

Device Number
Static RAM Prefix

ss = Speed (access/cycle time in ns), e.g., 10, 15
p = Package code, i.e., P, D.
t = Temperature rangs, i.e., C, M, MB.

1560 11

PACKAGE SUFFIX TEMPERATURE RANGE SUFFIX
Package Temperature
Suffix Description Range Suffix Description
P Plastic DIP, 300 mil wide standard C Commercial Temperature Range,
D CERDIP, 300 mil wide standard 0°C — +70°C.
1550 Tbl 15 M Military Temperature Range,
-55°C — +125°C.
MB Mil. Temp. with MIL-STD-883C

Class B compliance

1550 Tbt 16
SELECTION GUIDE
The P4C151 is available in the following temperature, speed and package options.
Temperature Speed (ns)
Range Package 10 12 15 20 25 35
Commercial Plastic DIP -10PC -12PC -15PC -20PC -25PC N/A
CERDIP N/A -12DC -15DC -20DC -25DC N/A
Military Temp. CERDIP N/A N/A -15DM -20DM -25DM -35DM
Military CERDIP N/A N/A -15DMB -20DMB -25DMB -35DMB
Processed*
* Military temperature range with MIL-STD-883 Revision C, Class B processing. 1550 Tol 17

N/A = Not available
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