P4C164/P4C164L

ULTRA HIGH SPEED 8K x 8

AL 7%+

COMPONENTS

STATIC CMOS RAMS (SCRAMS)
=

FEATURES
m Full CMOS, 67 Cell B Single 5V+10% Power Supply
m High Speed (Equal Access and Cycte Times) & Data Retention with 2.0V Supply, 10 pA Typical
- 12/15/20/25 ns (Commercial) Current (P4C164L Military)
- 20/25/35/45 iti
20/25/35/45 ns (Military) w Common Data /0
i Ml
. E%‘;g:&igfg?}1°2n1(§°mmerda iitary) m Fully TTL Compatible Inputs and Outputs
- 680743 mW Active — 20 ® Produced with PACE Il Technology™
— 485/575 m\W Active — 25, 35,45
- 193/220 mW Standby (TTL Input) =® Standard Pinout (JEDEC Approved)
- 5.5mW Standby (CMQOS Input) P4C164L (Military) — 28-PIn 300 mll DIP, 5OJ
‘ — 28-Pin 600 mil Ceramic DIP
® Output Enable and Dual Chip Enabile Control _ 98-Pin 350 x 550 mil LCC
Functions
b
DESCRIPTION

The P4Ci84 and P4C164L are 65,5346-bit uitra high-
speed static RAMs organized as 8K x 8. The CMOS
memories require no clocks cr reireshing and have equal
access and cycle times, inputs ars fully TTL-compatible.
The BAMsopearate from asingle 5V£10% tolerance power
supply. With battery backup, da:a integrity is maintained
with supply voltages down to 2.0V, Current drain is typi-
cally 10 pA from a 2.0V supply.

Access timas as fast as 12 nanoseconds are avzilable,
parmitting greatly erhanced system operating speeds.
CMGS is used to raduca powar consumption to a low 770
mW active, 183 MW standdy. in full standby moge with

CMOS inputs, power consumption is only 5.5 mW for the
PAC184L. The P4C164 and PAC164L are membersof a
tamity of PACE RAM™ products offering superfast access
times never before aveilatle at these complexity levelsin
TTL-compatible bipctar or CMOS technolegies. The
P4C164 and P4C1e<4L are manufactured with PACE i
Technalogy.

The P4C1564 and PAC184L are available in 28-pir 300 mil

CIP and SOJ, 28-p'n 820 mil ceramic DIP, and 28-pin 350

% 550 mil LCC packages providing excelient board ievel
densities.

oty
FUNCTIONAL BLOCK DIAGRAM

PIN CONFIGURATIONS
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pP4C184/184L
~

MAXIMUM RATINGS™

Symbol"l Parameter Value i Unk Symbol! Parameter | value Unit
Ve { Power Supply Pinwith | 0510 +7 ’ v Tons | TEMparature Under | -55to +125 | °C
j Respect to GND , Bias
| Terminat Vottage with 051 | Toe | Storage Temperature | —65t0 +150 | °C
Vogay | Respec’.ols GND - Vg 05 1 v P, " Power Dissipation 1.0 W
"upto 7. ‘ —
P ) _ : lr | DC Output Current 50 mA
T, iOperating Temperature | =35t0 +125 °C —
1519 81
RECOMMENDED OPERATING TEMPERATURE AND SUPPLY VOLTAGE
|  Amblent 1 @ Ambient ‘ |
Grade® | Temperature ‘ GND | Vee Grade | Temperature | GND | Vee
Military 1 =55 t0 +125°C 'i eV J 5.0V £ 10% Commercial i 0°C 10 +70°C 1 ov ! 5.0V 10%
tye 3 1510 04
DC ELECTRICAL CHARACTERISTICS
Over recommended aperating temperature and supply voltaga™®
: ‘ Test Condit | Pacied | PaciedL |
Symbaol Parameter est Condltions ' ) : - n
y | i D Min | Max | Min | Max
V, ' Input High Voltage | | 22 1Vr05 | 22 |Ver0S ) V
Vi (nput Low Voltage 05 c8 | -05% ¢ 08 |V
V.,  CMOS Input HighVoltage | V0.2 | Vet0.5 V0.2 [V 0.5 V
Ve CMOS Input Low Voltage , —0.59 0.2 | 05" 1 0.2 \Y
N A i ! i
Veo input Clamp Diode Voltage, Ve = Min. |, =—18 A 3 | 12 S v
Va Qutput Low Voltage | lou=+8 MA, Ve = Min, ‘ R | e LV
; {TTL Lead) i | ‘, |
Vo | Output High Voltage | lon= —4 MA, Vg = Min. | 24 24 | Y
| (TTL Load) | :, | | | |
I, | Input Leakage Current | Vg, = Max. Mil, | =10 | +10 - =5 ! 45 | uA
» V.= GND o Ve, Com'l. -5 1 + | e ;| nia 1
o T Oulput Leakage Current | Vo= Max, CE=V,, Mi. | -0, <10 0 =5 1 45 pA
’ I Vur= GND to V. Comtl. -5 { +5 | na na |
] H 1 . { R |
AT
CAPACITANCES®
(Ve =50V, T, =25°C.f = 1.0MH2)
Symbol ;  Parameter [ Conditions ' Typ. | Unit Symbol'|  Parameter  Conditions Typ. Unlt
Can Emput Capacitance V,=CV | 5 | pF Cour  Cutput Capac‘rtancegl V=GV | 7 1 pF
R 0R 131947
Notes:
1. Stresses greater than those listed under MAXIMUM BATING 2 Extanded tomperatre operatian guarantsed with 400 lincar fea!
may causa germanent damage o the device. Thisis a siess per minute af gir flow,
rating only and tunciicnal operation of the device at thesa or any 3. Transient inputs with V|_and | _not more negative tan 3.0V anc
smer sonditions atove these indizated in the operatonal sectoas —1C0mA, respactively, are pormissible fer puise widths us ta 2063
gf iz specifcalion is nat implied. Expaosure to MAXIVUM ratng 4. This parametar is sampled and nat 100% tested.
eonditions for extended periods may aftest reliabiity,
592 4-54
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PACI641E4L

POWER DISSIPATION CHARACTERISTICS

Over recommended operating lemgerature and supo’y voltage™

1

]

| | condht PaCi64 P4C164L :
Test Conditions 1+ Unit
Symbo!% Parameter Min Max Min Max
l. . Oynamic Operating 'V = Max [ =Max, Mil. | — n/a — na | mA
| Current — 12,15 Quiputs Open Com'l. _ 140 —_ na
o - Dynamic Operating \,/cc =Max., f=Max, Mil. — 135 — 135 mA
. Current - 20 Outputs Open Com'l. — 120 — | wva |
les w Dynamic Operating Ve, = Max., i=Max., ML —_ 105 — 1C3 mA
¢ Current — 25,35, 45 | Qutputs Op2n Comi;, — 90 [ — rn'a
., | Siandby Power Suply | CE, 2V, or YT R— 40 | - 40 mA
- Current (TTL Input Levels) | CE, £V, V. =Max., Com'l. — 35 ‘ — n‘a
| —20,25,35,45 f = Max., Outputs Open
.. | Standby Power Supply | CE zV,or |
| Current (TTL Input Levels) | CE, 5V, Voo =Max., — Coml | — 45 1 — ma | ma
P =12, 15 { = Max., Outputs Open
bsq Standby Power Supply CE a2V, or gl — 25 — 3 mA
i Current CE, <V, V., =Max, Coml, — . 23 - nva
 (CMOS tnput Levels) f = 0, Quiputs Upen, }
i ViN < V‘.C or VIN 2 VHC ‘ |
r/a » Not Asghicadle N,
DATA RETENTION CHARACTERISTICS (P4C164L, Military Temperature Only)
: ' | ! Typ.* C Max '
Symbol Parameter Test Condition ! Min | V= I | Unit
; i 2.0V 3.0V 20V 3.0V
V,. .V for Data Retention 20 | ' ; Y
:: o : - o ! P T - ann T
locan zta Retention Current | CE 2V, -02var . | 10 15 | 200 | 390 1 HA
: £, 5029,V 2V, -02V — : ——
.., . Chip Desalectto | orV,s02V | @ E | Lons
Data Relention Time i : _ .

W | Operation Recovery Time | | 1af | ! ' s
5'.:;- Feac Zear Time o
TTris 335205 i5 guasatteas bl nic! lagtsd.

DATA RETENTION WAVEFORM
6ATA RETENTION MCRE \
i
Yoo Vag 22V _/("'SV
E-‘ & -‘|
gz ¥aa { A\
/S RN
CE, el /] )/
: /[
4-53 4637
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PaCr64/1640
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AC ELECTRICAL CHARACTERISTICS—READ CYCLE

(Ve = SV £ 10%, All Temperature Ranges)®

-12* -15 20 | -2S -35 -45
Sym. Parameter T [ i ' unh
Min | Max| Min| Max; Min| Max! Min | Max | Min | Max| Min | Max
t.. | Read Cycie Time q2 15 ! 20 | 25 | 35 45 ns
t, | Address Access 1 15 20 | 25 35 45 | ns
Time
t,c | Chip Enable 15 20 25 35 45 i ns
Access Time
toq | Output Hold from 2 2 3 3 3 ns
Address Change
t, | Chip Enableto 2 2 3 3 3 ns
Qutput in Low Z
t_ | Chip Disable to 8 8 L 10 15 20 | rs
Output in High Z 1
te | Output Enable g 10 13 18 . 20 | ns
Low to Data ,
Valid
toy | Qutput Enable 2 2 3 3 3 ns
Low to Low Z ,
towz | Qutput Enable 9 8 12 15 20 | ns
High to Migh Z
t,, | Chip Enabie to 0 0 0 0 Q ns
Power Up Time |
1, | Chip Disable to 15 20 20 20 25 | ns
Power Down ! |
Time )
Advance \nfermaticn e
*Vee =5V £ 5%
READ CYCLE NO. 1 (OE CONTROLLED) ™
]
tac "‘l
ADDRESS %
{ tan
aE y
% AWK T,
lce Mo~ tOH
—_— |- IOLZ"‘ —_— -/ /' 7 / /
AN FLT AT
[
e /7 R ~ %
w [/f AUALERRRARANRSSE
+ tac " ‘ ot
1z | T —’l
DAYA QU7 :

MNoles:
5. WE is HIGH for READ eycle.
8. CE, is LOW, C&, is HIGH and TE is LOW for AEAD cydle.

13 Q

8. Transition is measured £ 200 mV rom steady state voftage prar to
change. with loading as specifiad in Figure . This paramater is

7. ADDRESS must be valid pricr 1o, or coincident with GE, transition

LOW and CE_ ransition HIGH.

4,892

RECEIVED FROM

T349902
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samepled and not 100% testad.

2342



11-01-95 19: 44 7340062 PERFORMANM & SENL s-- FURCE 1ECH EMGLA @uub- uo9

P4C164/164L
READCYCLE»K)Z(ADDRESSCONTROLLEDﬂ‘”
o
r tRe et
ADORESS Xﬁ *’
e taa >
E————_KOH<———I b
T 7
DATA OUT PAEVICUS DATA VALID ZK >\ >t<' ‘X DATA VALID
13t @
READ CYCLE NO. 3 (CE,, CE, CONTROLLED) 79
[+— tre >
C_= ‘ ,-
N\
cE, /- wk
“ IAC(W‘ - S !HZ‘!'M
(8.30)
opr—— 117
T
DATA QUT : DATAVALIO _/FiGA IMPEDANCE
‘ 1P0(10)
Vo SUPBLY 1
CURRENT
1519 Od
Notes: .
9. READ Cycle Time is measured fram the last valid addrass 10 the first 15, Transisons caused by a chip enable controi have similar delays
wramsitioning address. irespectve of whether CE, or CE, causes them,
4-57 UeTZ
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‘;‘&Ci 64/164L

AC CHARACTERISTICS—WRITE CYCLE
(Voo =SV 10%, All Temparatura Ranges)®

| 122 4 1S 20 | 25 a5 | 45
Sym. Parameter T ’ . - 1 unit
"Min | Max| Min]Max| Min | Max' Min | Max Min | Max | Min |Max |
e | Write Cycte Time ] 115 ] t 200 | 25 35 | | 45 L ns
t., |Chip Enable : 12 15 | 18 25 1331 |ns
Tima to End of ' i ' |
' write . | '
1., |Address Valid1o 12 15 18! 25 L33 ] ns
End of Write | | 1
te . Address Setup ol 10 | 0 0 0 l ns
Time l : I
tye | Write Pulse 12, 15 18 | 20 25 | ns
| Width 1 L .
t,. |Address Hold 0 L0 o. oo 6 |ns
| Time | L | !
. DataValidto 3 - 11 EENEE R ns
End of Write I R
t,, !|DataHold Time 0 0 o Lo |0 ns
tup |Write Enable to 7 8 10 14 | 18 l ns
Qutput in High Z . | ‘ | ,
tow | QuipUt Active 3 L3 3 | 5 51 ins
from End of Write ' | | ! | | |
1511
Advance Information
*Vee =5V £ 5%
WRITE CYCLE NO. 1 (WE CONTROLLED) ('Y
(4]
twe -‘
ADDSESS ,-\ X
vr¢ ch S |
e ! 7 "7/ 7 7
CE‘X\\\\\& /J‘//////// ////Lz
/ K \\ Ay A} -\\ T
« /)] /f FAARARAEHEAREAN
taw -
i—- (wr . YN ———a
|
—_E- \\\\\\ ' {
s TAS po- low : Yo ~I
DATAIN * DAYA YALID X
e 1y [ ‘Owu-z-a-
[t 4 wz-—] 4'/—-———-——
DATA OUT 0aTA UNDRECINED
—A HIGH IMPEDANCE \————————
Nates:
11, CZ, and WE must be LOW. and CE_ HIGH tar WRITE cycle. 14. Write Cyclu Time is maasared fram the last vaiid addrass © the first
12. OF is LOW for this WRITE cycis Ic shaw i, and t,, ransitioning agdress.

13. It TE, goes HIGH, or CE, goes LOW, simuitaneously with WE
HIGH, the autaut ramains in a high impeaance state.

Liea2 4-58
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P4C164/164L

TIMING WAVEFOQRM OF WRITE CYCLE NO. 2 (CE CONTROLLED) n

(14)

ADDRESS X - - )"\ﬁ
e, il \:\ iy SE—
.. - -—/r AW QR

L - A —

tow — oK
DATA IN DATA YALID

pATA OUT( D)
HIGH IMPEDANGCE 1515 %
AC TEST CONDITIONS TRUTH TABLE
¥ ——— e ——— '
input Pulse Levels GNO to 3.0V Mode CE, | CE, | OE f WE 1O \ Power
Input Rise and Fall Times ans Standoy | H | X | X | X | HignZ] Stancby
input Timing Reference Level 1.5V Standby | X | L | X | X | HignZ, Standby
Output Timing Reterence Level 1.5V gom el Ll wl ! wlk
- isable ! . igh Z | Active
Output Load Ses Figures 1 and 2 | gncot Ac
151912 Read L H L, H DOUT Active
Write Ll H | X! L |HghZ| Aclive
193¢1%
+5V
Rry = 1665Q
480Q
Cour Vo = 1,73V
Daur
== 30pF* (SpFrlort 5.1 5.t
25582 == 30pF" (BpF'fcrt o b5 tanz” HZ® LI QkZ
He' Lz OrZ towz twz 2% tow!
\ torz twz ¢ tow!
77
1519 @ AEALN-
Figure 1. Output Lead Figure 2. Thevenin Equivalent
* inciuding scopa anc test fixture,
Note:
Beeause of the ultra-high speed of e P4C184/L. cate must be ground, To avoid signal reflactions, propar temmination must be
takan when tosting this davice; an inagdequata setup @n ause 3 used: for example, a 504 test 2nvicanment shouid be terminated ino
normal hunctianing part to b rejected as faulty. Leng high-indue- a 500 load with 1,73V (Thevanin Voliage) at the cemparaier inpul,
mnree leads that cause supply bounce must te avoided By ornging anc a 1160 rasislor must be usad in saries with D, to matsh 1680
the V . and ground olanes direztly up to the contactar fingers. A {Thevenin Resistanaa).

0.01 gF high frequency capacitar is also requirad between YV and

4-59 4id92
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T PACiSaNsLL -
=
ORDERING INFORMATION
Performance Semiconducter's part numbsring schema is as tollowe.
paC 184 | —_ ss p !
| T TT7T71
A
‘ Temperziuta Hange
Fackage Code
Spead (Access/Cycla Time)
Low Power Designation: Blank = Nana, L = Low
Cevica Number
Siatic RAM Prefix
| = Ultra-low standby pawar designator L, if availabie.
ss = Speed (access/cycle time in nsj, 8.d., 25, 35
p = Package code,je., P, J,C,0OW, L
t = Temgerature range, i.a., C. M, MB. 1918 X
PACKAGE SUFFIX TEMPERATURE RANGE SUFFIX
Package \ Temperatute
Suffix | Description Range Suffix Description
P | Plastic DIP, 300 mil wide standard c '1 Commercial Temperature Range,
J ‘ Plastic SO, 300 mil wide standard | 0°C to +70°C.
C | Sidesrazed DIP, 300 mil wide M - Military Temperature Range,
DW | CERDIP, 500 mil wide | ~55°C10 +125°C.
L i Leadless Chip Carrier (ceramic) ME © Mil. Temp. with MIL-STD-8320
D | CERDIP, 30¢ mil wide standard | | Ciass B compliance

181 L4

SELECTION GUIDE

151900

The P4C164 is avaiiable inthe following temperatura, speed and packaga options. The P4C184L is available for military
femperatures with access times of 25ns and slower. The P4C164/154L is availahle to Standardized Military Crawings

5962-85525 and 5552-38294. Check Mil-Bul-103 for current lising of part types.

Temp. | T—___  Speed’ ! '\ | ! !
Range  Package T~ | ‘ 15 | 2 ' 25 | 3 | 4
Com| ' Plastic OIP 1SPC . -20PC | -25PC © N/A 1 N/A
| Plastic SOJ 4s0c | -2 250 | NwaA | Nm
| CERDIP (360 mi) 48DC 1 200C | -250C - NA - N/A
- LCC 45LC | -20LC ' -2SLC | NdAL L NAA
Mil. | CERCIP (200 mi) N/A  ; -200M | -25DM  -35DM . -45DM
Temp  CERDCIP (600 mil) N/A | -200WM  -250WM | -350WM \ -45DWM
, LeC NJA | -20LM , -25LM ¢ -B5LM | 45LM
Mifkary | CERDIP (300 mi) N/A | -20DMB | -250MB | -350MB | -45DMB
Proc’d’ , CERTID (600 mil; N/A  |-200WMB -25DWMB’ -35DWME' -45DWMB
| LCC N/A | -20LMB | -25LM8  -35LMB . -45LMB

= Advance lnicrmation e

* Miliary temperature rarge with M _-3TD-283 Revisien 0. Clzss B proceseng
N/A » Nat availabie
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