P4C164/P4C164L

ULTRA HIGH SPEED 8K x 8

STATIC CMOS RAMS (SCRAMS)

A2 7%+

COMPONENTS

X
FEATURES

B Full CMOS, 67 Cell B Single 5V+10% Power Supply
m High Speed (Equal Access and Cycle Times) ¥ Data Retention with 2.0V Supply, 10 pA Typleal
- 12/15/20/25 ns (Commercial) Current (PAC164L Military)
-~ 20/25/35/45 iti
20/25/35/45 ns (Military) m Common Data 'O
i fal/Milit
. Eo_f'»;oﬁxegggeer-a_t102n1(5Commerc alitilitary) B Fully TTL Compatible Inputs and Qutputs
- 680743 mW Active - 20 W Produced with PACE Il Technology™
- 435/575 mW Active — 25, 35,45
~ 193/220 mW Standby (TTL Input) ® Standard Pinout (JEDEC Approved)
- 5.5mW Standby (CMQOS Input) P4C164L (Military) - 28-Pin 300 mli DIP, SOU
‘ - 28-Pin 600 mil Ceramic DIP
® Output Enable and Dual Chip Enabie Control — 28-Pin 350 x 550 mil LCC
Functlons
by
DESCRIPTION

The P4C1i84 and P4C164L ars 65,536-bit uitra high-
speed static RAMS organized as 8K x 8. The CMOS
msmaories require no clocks or reireshing and have equal
access and cycle times, Inputs ar2 fully TTL-compatible.
Thz RAMs operate fromasingla 5VZ10% tolerance power
supply. With battary backup, da:a integrity is maintained
with supply voliages down to 2.6V, Current drain is typi-
calty 10 pA from g 2.0V supply.

Access times as fast as 12 nanoseconds are avzilable,
parmitting greatly erhanced system oparating speeds.
CMOS isused o raguce powsr consumption to a low 770
mwW active, 183 mwW ctanddy. in full standby mode with

CMQOS inputs, power consumgtion is only 5.5 mwW for the
PaCieal, The P4C 164 and P4C164L are members of &
family of PACE RAM™ products offering superfast 2¢cess
times never before avzilatle at these cormplexity levels in
TTL-compztible ktipclar or CMQOS technolegies, The
P4AC164 and P4C162L are manufactured with PACE 1}
Technalogy.

The P4C184 and P4C184L are available in 28-pir 300 mil

DIP and 5QJ, 28-p'n 890 mil ceramic DIP, and 28-pin 350

x 550 mil LCC packages providing excelient board lavel
densities.

s
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MAXIMUM RATINGS™
Symbol"L Parameter Vaiue ‘[Unh Symbol! Parameter value Unh
Ve tpower Supply Pinwith | =0.510 +7 ] v Tews | TeMperature Under | -55t0 +125 | °C
i Respect to GND , ' Bias
iTerrnina! Vokage with 051 | Tere | Stocage Temperature i 85104150 | °C
Voga, | Respect 1o GND Veg #0.5 1 V P, | Power Dissipation 1.0 W
" (up to 7.0V) | =
. ~ ‘ laur | DC Qutput Current 50 mA
T, | Onerating Temperature | =35t0 +125° °C -
1518 ¢t
RECOMMENDED OPERATING TEMPERATURE AND SUPPLY VOLTAGE
| Amblent " Amblent |
Gmd@ﬂé Temperature ‘ GND { Vee Grade ‘Tbmpemune( GND | Vee
Miltary | -5510+125°C ; OV | 5.0V 10% Commercial, 0°C10470°C | OV ! 50V 10%
t¥e 3 1510 0
DC ELECTRICAL CHARACTERISTICS
Over recommended eperating temperature and supply veltage™
. [{ Test Condit | P4C164 | PaCie4l Uni
P st Conditlons P~ . : n
Symbo | arameter i © D Min | Max | Min | Max
V,, ' Input High Voltage | | 22 1V+05 | 22 |V+05| V
Vi (nput Low Voltage —0.5@ 08 | 05¥ , 08 |V
V,.  CMOS Input High Voliage | Ve 0.2 1Vet0.5 [V 0.2 [V 4051 V
Vi CMOS Input Low Voltage 05 [ o2 | 05 | 02 [V
Ves input Clamp Diode Voltags, Vo =Min., |, =-18 mA f | -1.2 l L2 Vv
Vo Output Low Voltage | lo = +8 MA, V. = Min, l . 64 | B
. (TTL Load) i | L | |
Vo | Output High Vottage o= —4 MA, Vg = Min. 24 D24 | Y
| (TTL Load) , | | | |
L, | Input Leakage Curren: Ve, = Max. Mil, | =10 | +10 © =5 | 45  uA
: . V= GND o V.. Com'l. -5 ! + | na ;| nia (
. | Qutput Leakage Current | V.= Max, CE=V,, M, =10 . #10 ' =5 | 45 pA
! | Vgur= GND to V. Coml’ -5 5 | ma na |
1518 98
CAPACITANCES®
{Vee = 5.0%, T, = 25°C, { = 1.0MH2)
Symbol :  Parameter Eonditions "Typ. }Unu Symbol'!  Parameter ‘Candltions Typ.' Untt
Cu }Tnput Capacitance  V, =CV i 5 | pF Cour IOutpu*. Capac‘rtance§ Vo-=0V | 7 ‘ pF
TR 0R 131947
Notes:

1. Stresses greater than those listed under MAXIMUM RATING
may causa permanent damage o the device. Thisis a stress
rating only and tuncticnal operation of the device at these or any
smer sonditons above those indizated in the operatianal sectcns
of tus specifcation is nat implied. Expasure ta MAXIMUM rating
conginons for extended periods may affec! reliability,

4592

TI4a352

2. Extended temperature operatian guarantzed with 400 inear feet
peor minute af air flow,

3. Transient inputs with V_ang j_not more regative than -3.0V and
-1C0mA, respaclively, are pormissibie for puise widths ue tg 2068

4. This pargmetar is samplad and nat 100%: tesied.

11.82.1395
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PAC1641E4L

POWER DISSIPATION CHARACTERISTICS

Over recommendead operating lemgerature and supoly voltage™

| ‘; rost Condt PaCi64 |  P4aCi64L | f
} P eter est CondRions —  Unit
Symbo aram Min | Max | Min | Max
lee - Bynamic Operating V. = Max, [ = Max, M, — n/a - f na ol mA
! Current— 12,15 Qutputs Ogen Com'l. _ 140 —_ i na
i, | Dynamic Operating Vg = Max., f = Max., Mil | — 135 | — | 135 | mA
; Current - 20 Qutputs Open Com’l. — | 120 — | wa |
l. | Dynamic Operating IV, = Max., f = Max,, ML — | 105 1 — J 105 | mA
L < Current = 25,35, 45 | Qutputs Opzn Comt;, — | 90 —_ 'a
I, | Siandby PowerSupply | CE 2V, or ML — 40 — ' 40 | maA
- Current (TTL Input Levels) | CE, €V Vo =Max, Comi| — 35 — n'a
| —20,25,35 45 i = Max., Outputs Open j
l., | Standby PowerSupply | CE 2V, or ]
g Current (TTL Input Levels) | CE, =V , V. =Max,, Coml  — 45 1 — na } mA
P =12,15 f = Max., Outputs Open f ;
le. | Standby Power Supply CE 2V or A — 25 | — 1] mA
i Current CE, sV, V,.=Max, Coml, — . 23 - na {
| {CMOS Input Levels) f = 0, Quiputs Open, } l
: ViN e V'.c orV, 2 Vie ] |
r/a » Nzt Azchzadle w5
DATA RETENTION CHARACTERISTICS (PAC164L, Military Temperature Only)
| Cooh TR M
Symbol Parameter | Test Condition ' Min | Vo= | V= ; Unit
: | : 20V 30V 20V 3.0V
V,. V. for Data Retention 20 | : ! ; Ly
Oe— — - T
coh zta Retention Current | CE 2V, -02Var j | i P15 1 200 | 330 0 pA
: CE, <02V, V, 2V =02V — , : , ;
1.q ' Chip Desalect to [ erv,s02v ] 0 ' .’ ! | i ns
Dzta Retention Time : ' :
. . I . ! |
iy ! Operation Recovery Time | st : ? ! L ons
5'.=_. - Rzag Tyze Time b
Triz 32521505 guatiees bal &ict lastsd.
DATA RETENTION WAVEFORM
r——- OATA RETENTION MODE e
i
Voo 4.5-«\ Vo 2 2 % 45V
b 023 —aie -— 1R —_
gz / // ‘ Voa { \\
//F \. / BN
cE. 1,/‘_: VLC}7—7"
N 2 .
4-53 4637
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P4C164/164L
P

AC ELECTRICAL CHARACTERISTICS—READ CYCLE
(Vee = 5V £ 10%, All Temperature Ranges)®

-12” -15 20 | 25 -35 45
Sym. Farameter Min | Max| Min| Max! Min| Max! Min | Max | M unt
M E | Max | Min | Max| Min | Max
tc | Read Cycle Time 4 ' | 25 | | 35 45 | ns
t,, |Address Access } 20 | P25 | 35 | 45 | ns
Time i
t,. |Chip Enabie 20 ; 25 35 45 ns
Access Time ; }
oy | Output Hold from 3 3 3 ns
Address Change
t, | Chip Enable to 3 3 3 ns
Output in Low Z
t; |Chip Disable to 8 L 10 15 20 | rs
Qutput in High Z ;
toe |Output Enable 10 13 18 . 20 | ns
Low to Data ; ;
Valid
o, | Qutput Enable 3 3 3 ns
Low to Low Z
towz | Quiput Enable 8 12 15 20 | ns
High to High Z |
., | Chip Enabie to 0 0 Q ns
Power Up Time |
s | Chip Disable to 20 20 20 25 | ns
Power Down i ‘
Time |
% Advance !nfermation e
*Vee =5V 5%
READ CYCLE NO. 1 (OE CONTROLLED) &
]
the "‘l
ADDRESS X
{ fan
& AWK AT,
e O 7
— et [QLZ"‘ — -/ /' 7 / /
&\ FL A
. 77 T < TN SN
ct //f JEUARRRLARRESARS
+ tac " 1 — ] !
i 18 !
Wz | S l
DATA OUT 4@/{ )
Moles: | e e
5. WE is HIGH fer READ ¢ydle. 8. Transltion is measured £ 200 mV from steady siste voltage pror t2
8. CE, is LOW, CE, is HIGH and TE is LOW for HEAD cydle. change. with loading as specified in Figure 1. Thic paramater is
7. ADDRESS mus! be valid prier to, or caincident with CE, transition sameled and not 100% tesiad.

LOW and CE_ ransition HIGH.

4892 4-58

RECEIUVED FRAM 73433252 11,82, 1335 @3:442 P 5



P4C164/164L
READ CYCLE NO. 2 (ADDRESS CONTROLLED) &9
tRC ® ey
ADDRESS )L k
taa -
ton ———m ’
DATA OQUT PAZVICUS DATA VALID 2{ X \/ﬁ/ % DATA VALID
13 |

READ CYCLENO. 3 (CE,, CE, CONTROLLED) (5719

. tre »
ce, 4 Y
oo R
1AC gl e
[Lz"“m
DATA OUT , DATA VALID FIGH IMPEDANCE

(1)

9
loe - Tpd 4-‘ L— )
VggSUPPLY - T T T T T T
CURRENT '3 ;

1819 04
Notes: :
9. READ Cycle Time is measured from the last valid address to the first 18, Transitons caused by a chip enable contrei have similar delays
tramsitionifg addrass. irrespectve of whether CE, or C‘«’:’z causes them,
4-57 vew
RECEIUED FROIM 7349352 11,.92.1935  23:49 P. &
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AC CHARACTERISTICS—WRITE CYCLE
(Voo = 5V £ 10%, All Temparatura Ranges)®
s o t 12 1«15 20 | 25 35 | 45 | unit
i e . -
ym ! arameter Min | Max| Min|Max| Min | Max: Min | Max ! Min [Max'} Min Maﬂ
t,c ' Write Cycle Time 12 20, |25 | 35| 145 . ns
t., |Chip Enable 15 | 18 25 . i3l |ns
Time to End of o T ‘ |
' write [ .
t,,, |Address Validto 15 |18 25 ‘ © 33 ] ns
lEnd of Write , } ‘ 1
t,s . Address Set-up ‘ | 0 0 0 | 0 l ns
]Txme . ' | ‘ :
tee | Write Pulse P 15 18 | 20 { 25 | j ns
| Width ; | IL . .
tu. | Address Hoid ") Q- L0 [ o ns
| Time l R |
toe | Data Valid to 11 RER RN NPT i ns
End of Write } | l ,
ty, ! DataHold Time 0 c. o | 0 ns |
tyz | Write Enable to 7 | 8 |10 14 | 18 , ns
Qutput in High Z ' | | . ! | ,
tow | Output Active R 3 | s, [ 5] | ns
from End of Write i | [ | [ | !
1519 11
Advance Information
*Vee =5V £ 5%
WRITE CYCLE NO. 1 (WE CONTROLLED) ('Y
(4]
twe -‘
ADDSESS ,{ X
T¢ cw I |
= N ! L{— TTT T T
CE‘Q\;\& [///////77///’/
: . —
e L/ //F ANV
taw -
b Cwr - tam
| )ﬁ
we A% ; |
-“-_-‘AS.-—J [ P~ low - Tone ~Z
DATAIN ' * DAYAVALID X
L'——th"“‘—:] — ‘OW"..'.’;'...;
" |
oaTaour " DATA UNDEEINED ) {
t HIGH IMPEDANCE )

Motes:
1%
12.
13

CZ, and WE must be LOW, and CE_ HIGH tar WRITE cycle.
OF i5 LOW for this WRITE cysiz 1o staw $
It TE, goes HIGH, or CE, goes LOW, simuitascously with WE

W

cand

HIGH, the sutaut ramains in a high impeaance stae,

46792

RECEIUED FROM 7349382
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14. Write Cycly Time is maasares fram the last valid addrass ¢ the first
ransitioning address.



RECEIVED

P4C164/164L

TIMING WAVEFORM OF WRITE CYCLE NO. 2 (CE CONTROLLED) 'V

iﬁ 1\-«:(“)
ADDRESS _,X >{_‘
A o
N
CE, __/( —\R
= WO " 7777777,

paTA OUT(* D)

HIGH IMPEDANCE 1619 %
AC TEST CONDITIONS TRUTH TABLE
input Pulse Levels GNO 10 3.0V Mode | CE,| CE,j OE| WE| 1O | Power
Input Rise and Fall Times ans Sandby | H | X | X | X | Highz| Standdy
input Timing Reterence Level 1.5V Standby | X | L l X | X | HighZ| Standby
Output Timing Reference Level 1.8v 8‘omb| a4l L 9y y y oy '
* tive
Output Load See Figures 1 and 2 154518 i Hig Activ
151912 Read L H L, H DQUT Active
Write LI H | X! L |HghZj Active
1%5¢1%
+5V
Ry = 16650
480Q
o Cour Vo = 1,73V
QuT
) . . o= 30gF* (5pF° fortHz,t‘_z,tOHZ,
2550 = B0pF* (BpFriert p tig Tapz oLz ez 87€ (o)
! loz twz 2" tow /J;
77
1819 & 1519 oA

Figure 1. Qutput Load

* iacluding scope and test fixwre,

Note:

Because of the uitra-high speed of e P2C164/L, care must be
takan when testing this device; an inadequata setup ¢an sause 3
narmal functioning part to ba rejected as faully. Leong high-indue-
znce leads that causa supply bounce must ce avoided 2y onnging
the V_. and grourd olanes directly up te the contactar fingers. A
8.01 uF tigh frequency capacitar is also required bemwesn V__ and

‘ee

FROM 72349382

4-59

Figure 2. Thevenin Equivalent

ground. Ta avoid signal reflections, peapaer temination must bo
used; for example, a 5C0 test snviconment shouid be wminated into
a 500 load with 1,73V (Thevanin Voltage) at the campara‘er input,
and a 1160 resislor must be used 11 ssries with O to malch 1680
(Thevenin Resistanes).

4i6/92

3
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T P4CIBANEAL -
=
ORDERING INFORMATION
Perfarmance Semiconductor's pant numbering schema is as tollows!
P4C 184 l — s p
| T
L
‘ Temperziuta Hange
ackage Code
Spaad (Access/Cycle Time)
Law Powsr Designation: Biank = Ners, L = Low
Cevica Number
Static RAM Prefix
= Ultra-low standby powar designater L, i availabla,
ss = Speed (access/cycle time in ns), 8.g., 25, 35
p =Package code,ie. P, J,C,0OW, L
1 =Temgerature rang¢, i.e, C, M, MB. 199 ®
PACKAGE SUFFIX TEMPERATURE RANGE SUFFIX
Package [ Temperature ! :
tl
suffx | Description Range Suffix } Description
P - Plastic DIP, 300 mii wide standard C i Commercial Temperature Range,
J ; Plastic SOJ, 300 mil wide standard | 0°C t0 +70°C.
C ' Sidebrazed DIP, 300 mil wide M . Military Temperature Range,
DW | CERDIP, 600 mil wide | ~65°C to +125°C.
L i Leadless Chip Carrier (ceramic) ME © Mil. Temp. with MIL-STD-883D
D | CERDIP, 30¢ mil wide standard | Class B compliance

Ve 15190

SELECTION GUIDE

The P4C164 is gvailable inthe following temperature, speed and package options. The P4C184L is available for military
temperatures with access times of 25ns and slower, The P4C184/164L is available to Standardized Military Crawings
5962-853525 and 5582-382%4. Check Mil-Bul-103 for curreat listing of pant types.

Temp. ' T~ Speed’ ! ; \ ! v
Range  Package T~ | 1 | 2 ' 25 | 3 | 45
Com'l | Plastic OIP ASPC | .20RC | -25PC NA 1 NAA
| Piastic SO q50C 1 20JC 250G | A | NA
| CERDIP (300 mii) A8DC 1 200C | -250C 1 NA T N/A
- LCC asLe | ow2ae Uo2sLC | NA ] NA
Mil. | CEROIP (200 mi) N/A | -20DM | -25DM  -350M . -45DM
Temp  CERCIP (600 mil) N/A l-zoowm -250WM | -350WM t -450WM
, Lce NiA | .20LM , -25LM ¢ -85LM | 45LM
Miltary | CERCIP (300 mi) N/A | -20DMB | -250MB | -350MB | -450M8
Proca® , CERSIP (600 mil} N/A  |-200WMB -25DWMB -35DWMS' -45DWMB
| Lcc N/A | -20LM3 | -25LM8  -35LMB - -45LMB

“r Advance lnicrmation e

* Miliary temperature rarge with M _.3TD.283 Bevisien 0, Clzss B processing
N/A » N3t availzbie

3
o
O



