P4C116/P4C116L

ULTRA HIGH SPEED 2K x 8

GF7-244

STATIC CMOS RAMS (SCRAMS)

b4
FEATURES

M Full CMOS, €T Cell

M High Speed (Equal Access and Cycle Times)
- 12,15/20/25/35 ns (Commerclal)
~20/25/35 ns (Mliiltary)

B Low Power Operatlon (Commercial/Miiitary)
- 633715 mW Actlve — 12,15, 20
—550/633 mW Active — 25,35
~ 133/220 mW Standby (TTL Input)

— 1.1 mW Standby (CMOS Input) P4C116L

B Output Enable Contral Function

B Single 5V=10% Power Supply

B Data Retention with 2.0V Supply, 10 pA Typlcal
Current

M Caommon Data /O
H Fully TTL Compatible Inputs and Outputs
M Produced with PACE Il Technology™

8 Standard Pinowt (JEREC Approved)
- 24-PIn 300 mit DIP, SOIC, SOJ

b
DESCRIPTION

The P4C116 and P4C116L are 18,384-bit ultra high-
speed static RAMs organized as 2K x 8. The CMOS
memories require no clocks or refreshing and have equal
access and cycle imes. tnputs are tully TTL-compatible.
The RAMs operate from a single 5Vk10% tolerance
power supply. With battery backup, data integrity is main-
tained for supply voltages down to 2.0V. Currentdrain is
typically 10 pA trom a 2.0V supply.

Access tlimes as fast as 12 nanoseconds are available,
- permitting greatly enhanced system operating speeds.
CMOS is used lo reduce power consumption to a low 833

4

mW active, 183 mW standby. In full standby mode with
CMOS inputs, power comsumptionis anly 1.1 mwW for the
P4C116L. The P4C116 and P4C116L are members of 2
family of PACE RAM™ products offering super fast access
times never before available at these complexily levels in
TTL-compatible bipoiar or CMOS technologies. The
P4C116 and P4C116L are manufactured with PACE |l
Technology.

The P4C116 and P2C116L are avaiiable in 24-pin 300 mil
DIP, SOJ and SCIC packages providing excellent board
level denstties.

X

FUNCTIONAL BLOCK DIAGRAM

PIN CONFIGURATIONS
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MAXIMUM RATINGS"™
—
Symbal| Parameter ' value |unt Symboli Parameter ! Value ]LTn'rt
V.. | Power Supply Pinwih | ~051+7 | V Towe | Temperature Under 5510 +125 | °C
| Aespect to GND | ! Bias |
| Terminal Vottage with {05t | Tere | Storage Temperaiure ; —65lo +150 l °C
Ve, - Respecttc GND , Ve ®05 LV P. Power Dissipation 1.0 i W
 (up to 7.0V) ! ; :
i - lour | OC Cutgut Current | 50 ©mA
T, T Operating Temperature | =55 10 +125! °C ' 15;6 —
1526 Tbi 01 R
RECOMMENDED OPERATING TEMPERATURE AND SUPPLY VOLTAGE
| Ambient . o Amblent | | |
] |
Grade(!l !I Temperature } GND ! VCC Gl’ade l Temperature | GND !. VCC ‘
Miltary | —35to +125°C ov | 5.0v=10% Commercial | 0°Cto+76°C . OV | 5.0V 10%
1526 Tol 03 1825 7o 04
DC ELECTRICAL CHARACTERISTICS
Ovsr recommandad cperating temperature and supply voltage®
l rest Condit P4C116 |  P4C116L !u |
e nditlans : Unit
Symboll Parameter Min | Max P Max |
Vi Input High Voltege 22 1V +05 | 22 [V +05| V
Vi | Input Low Veltage -0.5% | 08 | 059 0.8 \
V,c ., CMOS Input High Vottage ! V0.2 | Vo #0.5 | V0.2 [V #0.5 | V
Vi CMOS Input Low Voltage | | —05% 1 0.2 —-0.5® | 0.2 Vv
Veo | Input Clamp Oioce Voltage Ve = Min, 1, = —18 mA -1.2 -1.2 \s
Vo | Output Lew Voltage lo = +8 MA, V. = Min. 0.4 0.4 v
. (TTL Lead) '
Ve ‘ Output Migh Voliage b e, = =4 MA, Vg, = Min. 2.4 2.4 LV
(TTL Load) | | I
I, | Input Leakage Current - Vg = Max. Mil. =19 +10 -5 +5  pA
\ | V,=GNDtoV Comi] =& | +5 , -2 +2
i " Output Leakags Currant ! Vee= Max.,CE=V, Mi. Lo=10 1 +10 f -5 +5 wA
D Voq= GND 1o V. Com‘l.l =5 Lo -2 +2 |
1825 T35 05
CAPACITANCES®
(Voo =5.0V, T, = 25°C, t = 1.0MHz)
Symbol |  Parameter Condltions | Typ. ‘;Unlt Symbol Parameter lConditions| Typ.! unit
Cu Input Capacitance | V=0V | 5 | pF Cowr  |Output Capactance | Vo, =0V | 7| eF
Notes: 1526 7ol 06 1526 T 67

1. Sresses groatar than thasa listad uncer MAXIMUM RATINGS
may cause permanen: damege @ te device. This is a stress
radng only and funcssnal aperation of he device at thesa ar any
other concitions aBove thosa indicated in he operational sections
af this specification is not implied. Expesure to MAXIMUM rating
conditians tor extendad pericds may attect retiability.

\
P
N
EYS

4/6/92

2. Extended temperamre oparaias guaraniced with 400 linear feet
per minute of air Hlow.

3. Transient inputs win V, and |, aot more negative than ~3.0V and
—100mA, respectively, are permissible for pulse widths up 1© 20ns.

4. This parameter is sampled and not 100% tasted. - :
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PACI1&/T16L
POWER DISSIPATION CHARACTERISTICS
Over recommended operating temperature and supply voltage™
. bo[ . rost Candit pac116 | P4acriel | o
mbol est Conditions — Un
d arameter Min | Max | Min | Max |
lc | Dynamic Operating V g = Max., t=Max., Mil. | — 130 — 130 ; mA
Current —12, 15,20 Cutputs Open Coml. — 115 — 115 1
le | Dynamic Operating Ve = Max, 1 = Max., Mil.] — 115 - 115 | mA
Current - 25, 35 Outputs Open Com'l. — 100 — 100
l, | Standby Power Supoly CE2V, Mil.| — 40 — 40 | mA
Current (TTL Input Levels)} Ve = Max., Com'l, —_ 35 — 35
f = Max., Outputs Open
l,, | Standoy Power Supply CE2V, MiL | — 18 — ] A
Current Ve = Max,, Coml| — 17 - 0.2
(CMOS Input Levels) f = 0, Outputs Open,
VesVeorVyz Ve
n/a = Not Applicabla 1528 Tol 68

DATA RETENTION CHARACTERISTICS (P4C116L Only)

i | | Typ." | Max |
Symbol. Parameter , Test Condition i Min Vo= | Ve P unit
; ; ] | 2.0v " 3.0V 20V 3.0V,
Va: | Vg for Data Retention | 120 | ’I | '| Y
Icon | Data Retention Current | Ml | 90 | 15 | 200 ‘| 300 ! A
: Cam'l. | | 10 | 15 *© &0 g0 | pA
o |
to,y | Chip Deselect1o L CE2 Vg - 0.2V, EN | ! ! e
| Data Retention Time | V2 Ve = 0.2V ‘ | : [ i
t7  Operation Recovery Time | or V< 0.2¢ M | ! . s
T s 1525 T%: 09
9‘* » Feoe Cycte Tima
TTh:s paramaeter is guaranteed But nat tested.
DATA RETENTION WAVEFORM
DATA RETENTICN MOOE —#
\ ]
Vee a8V Vga 22V j(:.SV
e tcon >l b 0 -
&/ i Y \
= Tr \ o / AN
1526 93
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AC ELECTRICAL CHARACTERISTICS—READ CYCLE
(Ve = SV £ 10%, All Temporature Ranges)?

i -12 -15 20 | -25 -35
Sym Parameter , l unit
Min ! Max | Min jMax | Min | Max' Min: Max| Min | Max
t.e | Read Cycle Time |12 1 15 NI 35 " ns
L Address Access Time ' | 12 L 15 | 20 | 25 35 | ns
Lo Chip Enable Access Time i 12 15 | 20 ' 25 | a5 ns
te, | Output Hold trom Address Change | 2 2 2 | | 3 3 ns
t, Chip Enable to OQutputin Low Z L2 R - 2 I a | 3 " ons
te Chip Disable to Qutput inHighZ | .| 6 | 7 | 10 15 | ns
tee Output Enable Low to Data Valid  |:. . | "8’ | 10 10 | 15 20 | ns
taz | Cutput Enable Low to Low Z sof o0 0 boo | 0! ns
tae | Output Enable High to High Z el & 8 | - 9 | | 12 15 ns
t,, | ChipEnableto PowerUpTime |-:0 Josl 0 0 | | 0 0 ns
Yap Chip Disable to Power Down o 32 20 | 20 ] |20 | 20 | ns
1526 Tbi 10
Advance Information
TIMING WAVEFORM OF READ CYCLE NG.1 (OE CONTROLLED) ¢
- lacm _‘l
ADDRESS ><_ X
- LAA > ‘
& WA f //////////////
oe
J— { L ‘OLZm -~
& \\ | /1 ///////////////
lac \ r’——-‘tOH.w
{ 12 o s
DATA OUT / m___._
1526 04
Notes:
5. WE is HIGR for READ cyde. 8. Transition is maeasurec = 200 mV kam steady state voltage prer 1o
6. CE is LOW and CE is LOW for READ eyde. change, with leacing as spacified in Figure 1, This parameter is
7. ADDRESS must be valid prior 1o, or coincidant with CE tansition sampled ang nct 10C% tested,
LOW.

L5 : 4-18



P2Ci16/116L

TIMING WAVEFORM OF READ CYCLE NO. 2 (ADDRESS CONTHOLLED) %

®) .

. *

I\
[:——lcu——-o- ‘
DATA OUT PREVIOUS DATA VALID Xﬁ ><; )(;_)%: DATA VALID

ACDRESS

1525 05
TIMING WAVEFORAM OF READ CYCLENOG.3 (CE CONTROLLED) 7
S— tre »
ce - 4
N / "
1AC b 12—t
—— lu(m———"l
!
DATA OUT 1<> <X><X>O<;5,< DATA VALID A HIGH IMPEDANCE
. L— tpy -“ L——— ts0
VegSUPPLY =T T T T 7T
CURRENT _!ea i
1525 .06
Notes:
s. READ Cycle Tima is measured from the last valid addrass ta the first
wansitioning addeess.
4892

4-17
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AC CHARACTERISTICS—WRITE CYCLE
(Voo = SV =10%, All Temperature Rangas;®

Advance Information

TIMING WAVEFORM OF WRITE CYCLE NO. 1 (WE CONTROLLED) !

(1%

sym. | Parameter 12 i a5, 20 -25 | 35 | umi
i Min! Max' Min Max| Min |Max | Min; Max| Min | Max’
L, . Write Cycle Time | 51 20 ' 25! 13| 1 ns
t., | Chip Enable Time to End of Write 12 15 | | 18 | 25 ' ns
t,, | Address Validte End of Write 12 15 | 181 | 25 | ns
te Address Set-up Time 0 0 | lof | o0 Loons
., | Write Pulse Width 12 15 t1e! 20 I ns
t,, . Address Hold Time 0. | 0 | o, | o | ns
t,, | Data Vaiidto End of Write 10 | D12 ! 15 ER T s
t,, | DataHold Time o' o | o, 0 ¢ ns
tr Write Enable to Qutput in High Z 8 { [10 I | 15 l 15 ' ns
tow Output Active from End of Write ¢! I 0 l 0 i 0 [ ns
1526 Thi 11

ADDRESS )C )(v
. tow —
% | i\i{ A1
- T f
e 143 ! | iow T {ou
DATA IN X CATA VALIO ! X
}‘——iwzm — tow

DATAGUT CATA UNCEFINED ——:J jr‘

A

Notes:

10. TE and WE must e LOW for WRITE cycle.

11, OE is LOW for mis WRITE cycle 1o shaw Lo and ¢,

12. It CE goes HIGH simultanscusly with WE BIGH, $ie outputremans

"
s

A

4192

HIGH IMPECANCZ

in 3 high impedance state
13. Write Cycle Time is measured rom the last valid address 1o the firsl
ransitioning address.

4-18
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:461 168/116L

ORDERING INFORMATION

P4C 1186 I —_— $S

——— Temperature Range

L Package Code

i Speed (Access/Cycle Time)

| Low Power Designation
| Blank = None; L = Low Power

- Device Number

{ Static RAM Prefix

| = Ultra-low standby power designator L, if available.
ss= Speed (access/cycle time in ns), e.g., 13,20,
p = Package code, i.e., P, §, D, J.

t = Temperature range, i.e., C, M, MB. e
PACKAGE SUFFIX TEMPERATURE RANGE SUFFIX
P;(;l::)g(e l Description ;zr:gee?&;{ii | Description
P Plastic DIP, 300 mil wice standard C | Commercial Temperature Range,
s | Plastic SOIC, 300 mil wice standard l 0°C 1o +70°C.
D | CERDIP, 300 mil widse standard M | Military Temperature Range,
J | Plastic SOJ, 300 mil wide standard . —=55°C to +125°C.
' o 14 MB } Mil. Temp. with MIL-STD-8830
¢ Class B compliance

1526 Ty 12

SELECTION GUIDE

The PAC116/L is available in the foliowing temperature, speed and package options. The P4C116L s only available
with access times of 25ns or slower. The P4C116 is available to Standardized Mililtary Drawing 5962-8963C. Check
Mil-Buk103 for current listing of part types.

Temp. | Speed (ns) | 1 : !
Range  |Package | 12 15 i 20 | 25 . 3
Com'l  !Plastic DIP 2pC | -18PC | -20PC | -25PC | -35PC
| Plastic SOIC -125C 15SC 20SC | -255C | 35SC
! Plastic SOJ -12JC .. -15JC -204C | -25JC -35JC
| CERDIP -120C 1 -15DC -200C -250C -35DC
Mil, Temp. | CERDIP ] NIA N/A .200M | -25DM -350M
Miltary | CERDIP TNA N/A .200M3 -250M8 -350M8
Proc'd® AR |
* Military temperature range with MIL-STD-283 Hevision D, Clags B pracessing. ' 1T 1
N/A = Not available b

3 Acdvance intarmation

e 4-20
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TIMING WAVEEQRM OF WRITE CYCLE NO. 2 (CE CONTROLLED) %
‘WC(“) _-1
ADDRESS f
Tag T lew -, l
G | X ot
— Taw _"
—_— S\ v 7777
m TUNAANNVN AT
i
e tow — r— ton
DATA IN ‘X DATA VALID %
gataoutih
HIGH IMPEDANCE 155 08
AC TEST CONDITIONS TRUTH TABLE
Input Pulse Levels | GNDtg 3.0V Mode |CE  OE |WE| VO | Power
| Input Rise and Fall Times | 3ns Standoy| H , X | X | Highz | Stancby
Input Timing Reference Level 1.5V 80;.1? di | | L ]
o e ;. . .
Qutput Timing Reference Level 1.5V Isable [ L ' H 1 H I High Z | Athve
Qutput Load See Figures 1and 2 Read | L jL | HI Door | Active
1525 Tol 12 wite 'L x | L | HighZ | Active
1526 Tht 13
-5V
|
5 R, » 16650
4220 Ve
Co.t '—v——f Cour ——T-"\/V\«— Vi = 173V
2550 + 300F° (SoF"tor t .t g  tgug: == WeFT(SpFTlort Ltz
T .2 twz 3¢ tow! ] toz twz are low)
/77
+526 09 1528 10

Flgure 1. Output Load

* inciuéng scope and test tixtura.

Nate:

Because af (he ultra-high speed of the PAC118/L, care must be
takan when esiing this device; an nadequale salup can cause &
normat lunctioning pan 1o ba rejocted as faulty. Long high-induc-
tancs leacs that causa supply bounce must b aveided By bringing
the V., and graund planes directy up to the contactor fingers. A
0.01 uF nigh fraquency capacitar is aiso required detween V. and

Figure 2. Thevenin Equlivalent

ground. To avoid sigral reflectians, proper lacmination must he
used: lorexamgle, 2 5051 test enviranment should be terminaiod inta.
a 50£) load with 1.73V (Thevanin Voltage) at the comparatcr input,
and a 116Q resistar must be usad in series with D, to maich 1660
(Thevenin Resistance).




