PERFORMANCE SEMICONDUCTOR

COUNTERS

c0E D

P54/74PCT161/A-P54/74PCT163/A
SYNCHRONOUS PRESETTABLE BINARY

W 70L2597 0000717 4 W

PRELIMINARY

T~46-23-p5"

b
FEATURES

R Full CMOS Implementation

B Low Power Operation .

N |, =48 mA (Commerclal) and 32mA (Military)
M Fully TTL Compatible Input and Output Levels

A

B Produced with PACE Technology™

M Compact Pinout
~ 16-Pin 300 mil DIP, SOIC
- 20-Pin 350 mil sq. LCC

b
DESCRIPTION

The P54/74PCT161/A and P54/74PCT163/A are high-
speed synchronous modulo-16 binary counters. They
are synchronously presettable for application in
programmable dividers and have two types of count
enable inputs plus a terminal count output for versatility in
forming synchronous multi-staged counters. -The
P54/74PCT161 and P54/74PCT161A have a
asynchronous Master Reset input that override all other
inputs and force the outputs LOW. The P54/74PCT163
and P54/74PCT163A have a Synchronous Reset input
that override counting and parallel loading and allows the
outputs to be simultaneously reset on the rising edge of
the clock. -

A

The P54/74PCT161/A and P54/74PCT163/A Is
manufactured using PACE Technology™ which is
Performance Advanced CMOS Engineered to use 0.8
micron effective channel lengths giving 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 eventupset
protection, and is supported by a Class 1 environment
volume production facility.

*For a fan-in/fan-out of 4, at 85°C Junction temperature and 5.0V,

~
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PERFORMANCE SEMICONDUCTOR 2CE D MW 70L2597 0000719 & m

P54/74PCT161/A—P54/74PCT1 63/A

ABSOLUTE MAXIMUM RATINGS'? T-4U5-23-05

Symbol Parameter Value  |Unit Symbol Parameter Value Unit
Tsta Storage Temperature | ~65 to +150 | °C loureur | Current Applied 100 mA
T, Amblent Temperature | 55 t0 +125 | °C | to Output .
Under Bias Vi Input Voltage 0510V, +05| Vv
Vcc Voc Potential to Ground | -0.5to +7.0 \"/ VOUT Voltage Applied -0.51t0 Vcc +05| Vv
In Input Current -30t0+5.0 | mA to Qutput
Notes: 157370l 01 1573 Thl 02
1. Operation beyond the limits set forth In the above table may impair 2.Unused inputs must always be connected to an appropriate logic

the uselul life of the device. Unless otherwise noted, these limits voltage level, preferably either V¢ or ground.
are over the operating free-alr temperature range.

RECOMMENDED OPERATING CONDITIONS

Free Alr Amblent Temperature Min Max Supply Voltage (Vee) Min Max
Military -55°C | +125°C Military +4.5V | 455V
Commercial 0°C | +70°C Commercial +4.75V | +5.25V
T i n
DC ELECTRICAL CHARACTERISTICS (Over recommended operating conditions)
Symbol Parameter Min | Typ' Max |Units| V.. | Conditions
Vi Input HIGH Voltage 2.0 Vee+ 05| V
V. input LOW Voltage -0.5 0.8 \4
v, Hysteresis , ' .35 Y All inputs
Veo Input Clamp Diode Voltage -1.2 V |MIN|i,=-18mA
Voo =3V, V= 0.2V, or Veo— 0.2V Ve = 0.2 v loy = —321A
Output | Military/Commercial (CMOS) Vee— 0.2 V IMIN |1, = -300uA
Vou HIGH Military (TTL) 24 V IMIN |1, =-12mA
Voltage | Commercial (TTL) 2.7 V [MIN| I, =—-15mA
Veo =3V, V= 0.2V, or Vee— 0.2V 0.2 v Iy, = 300pA
Output | Military/Commercial (CMOS) 0.2 V [MIN} I, = 300uA
Voo Low Military (TTL) 0.5 V IMIN| i, = 32mA
Voltage | Commercial (TTL) 0.5 V_IMIN| I, = 48mA
by Input HIGH Current 5 HA IMAX| V=V,
b Input LOW Current -5 HA IMAX| V,, = GND
by Input HIGH Current? 5 A [MAX] Vg, = 2.7V
b Input LOW Current? -5 HA [MAX]| Vg, = 0.5V
los Output Short Circuit Current? ~60 MA [MAX] Vg, = 0.0V
Cn Input Capacitance?® 5 10 pF All inputs
Cour | Output Capacitance? 9 12 pF All outputs
Notes: 1573 Tbl 05
1. Typical limits are at Vo= 5.0V, T, = +25°C ambient, operational values. Otherwise prolonged shorting of a high eutput
2, Not mare than one output should be shorted at a time. Duration of may raise the chip temperature well above normal and thereby
short should not exceed one second, The use of high speed test cause Invalid readings in other parameter tests. In any sequence
apparatus and/or sample and hold techniques are preferable in of parameter tests, |, tests should be performed last.
order to minimize internal chip heating and more accurately reflect 3. This paramater is guaranteed but not tested.
4-25
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DC CHARACTERISTICS (Over recommended operating conditions unless otherwise specified.)

Symbol| . Parameter Typ' Max Units Conditions®
Qulescent Power Supply Com'l .003 03 |. mMA | Vg=MAXV,<02Vor
lecac Current (CMOS inputs)  Mit .003 0.5 mA V2 Vg — 02V, 1=0,
Qutputs Open
locar | Quiescent Power Supply 2.0 mA | Vo= MAX, V= 3.4V?
Current (TTL inputs) f = 0, Outputs Open
V.= MAX, One Bit Toggling,
" Load Mode, 50% Duty Cycle,
| Dynamic Power Supply Current? 0.25 m MR = V¢ = SR,
cee y PRy mHz | V< 0.5V or V= Voo 0.2V,
Qutputs Open,
CEP =CET=PE=CGND
Vo= MAX, f, = 10MHz, Load
Mode, 50% Duty Cycle, Outputs
7.75¢ mA Open, Four Bit Toggling at f, =
| SMHz, CEP = GET = PE = GND,
MR =V, =SR
V.. < 0.2V or V= Voo — 0.2V
| Total Power Supply Current® - N-_co
o PR Vo= MAX, f, = 10MHz, Load
Mode, 50% Duty Cycle, Outputs
Open, Four Bit Toggling atf, =
4 nli®h
1275* | MA | 5yiz CEP = CET = PE = GND,
MR =V, =SR
) V, = 3.4V or V, =GND
Notes: R 1573 Tbl 06
1, Typical values are at Vo, = 5.0V, +25°C ambient and maximum lecor = Power Supply Current for a TTL High Input (V,, = 3.4V)
loading. D, =Duty Cyclefor TTL inputs High

2. Per TTL driven input (V,, = 3.4V); all other inputs at V. or GND.

3. This parameter is not directly testable, but is derived for use in
Total Power Supply calculations.

4. Values for these conditions are examples of the | formula.
These limits are guaranteed but not tested.

5' IGO =“IQUIES(:EN'I' + lINI"!-I'IS + lDYNAMIC
loo  =locac * fecarPaNr + loeolle/2 + fN)

lecac=Quiescant Current with CMOS input levels

TRUTH TABLE
Operating Inputs Outputs
Mode ce| CE| D o
Load “1" T I h H
Load 0" T l | L
D hi T h X | No Change
Hold (Do Nothing) X H X | No Change
H = HIGH Valtage Level 1673 Tol 07
h = HIGH Voltage Level ane setup time prior to the LOW-to-HIGH
Clock Transition
L LOW Voltage Level
|

LOW Voltage Level one setup time prior to the LOW-to-HIGH
Clock Transition

Immaterial

LOW-to-HIGH Clock Transition

oo

X
T

N; =Number of TTL Inputs at D,

=Dynamic Current Caused by an Input Transition Pair (HLH
or LHL)

f, =Clock Frequency for Register Devices (Zero for Non-

Register Devices)

f,  =Input Frequency

N, =Number of Inputs atf,

Al currents are in milliamps and ali frequencies are in megahertz.

IGGD

6. MR for 'PCT161, SR for '‘PCT163

4-26
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P54/74PCT161/A—P54/74PCT163/A

AC CHARACTERISTICS | T-45-23-05

P54/74PCT161 P54/74PCT161A
P54/74PCT163 P54/74PCT163A -
m. Parameter o ' =4+25° its| L2
Sy amete Jc*::fss ol i comL \.'r:c: | i comL |Units| o,
Typ. |Min.'|Max. |Min.}| Max. Typ. |Min}| Max.| Min.!| Max.
tay | Propagation Delay 7.0 20 11151 2.0 | 11.0 4.5 20 75| 20 72| ns | 1
tae | CPtoQ, 7.0 2.0 |115( 20 | 11.0 45 20| 75} 201 72| ns | 5
(PE Input HIGH) ,
t. | Propagation Delay 7.0 2.0 [10.0] 20 | 95 45 20| 65|20 62 ns | 1
t, | CPto Qg 7.0 20]100) 20| 95 45 20/ 65] 20| 62 ns | 5
(PE Input LOW)
ta | Propagation Delay 100 | 2.0 165 2.0 [ 15.0 6.5 20 |108] 20| 98| ns | 1
te | CPtoTC 10.0 2.0 |165| 2.0 | 15.0 6.5 20 (108] 20| 98| ns | 5
t.y | Propagation Delay 4.5 15190115 | 85 3.0 151 659 16| 55| ns | 1
tan | CETto TC 4.5 1590 ] 15| 85 3.0 15| 59| 15]| 55| ns | 5
toy | Propagation Delay 9.0 2.0 1140 2.0 { 13.0 5.9 201 91|20 85| ns | 1
MRtoQ (PCT161)] 9.0 2.0 |14.0| 2.0 | 13.0 59 201 911 20| 85| ns | 6
tw. | Propagation Delay 8.0 20 (125 20 | 115 5.2 20 82120/ 75| ns | 1
MR to TC ('PCT161)| 8.0 20 (125( 20 [ 115 5.2 20| 821 20) 75| ns | 6
Note: Minimum limits are guaranteed but not tested on Propagation Delays. 1573 Tht 08
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A

N —
AC OPERATING REQUIREMENTS -48.23-05
P54/74PCT161 P54/74PCT161A
P54/74PCT163 P54/74PCT163A -
Sym. Parameter =425° =425° g
y ame Witeoy| ML | comL Voasov| ML comr |YnS| No.
) Typ. |Min.'|Max. |Min."| Max. Typ. |Min.!| Max.| Min.!| Max.
t(H) | Set-up Time, 50 |55|— |50] — 40 | 45| — 40| —| ns
t(L) {HIGH or LOW 5.0 55| — 1560 ]| — 4,0 45| — | 40| —| ns | 4
P, to CP
t,(H) | Hold Time, 2.0 20| — |16 | — 15 20 —| 15| — | ns
tyl) |HIGH or LOW 2.0 20| — |18 | — 1.5 20| — |18 —1 ns | 4
P,to CP
tgu(H) | Set-up Time, 11.0 135| — |115]| — 9.0 18| — ] 95 — | ns
tgu(L) | HIGH or LOW 11.0 |135| — [115] — 9.0 115y — | 95| —| ns | 4
PEorSRto CP
t,(H) |Hold Time, 2.0 15| — 115 | — 1.5 16| — | 15| — | ns
t,(L) {HIGH or LOW 2.0 15] — |16 | — 1.5 i5( — | 15| — | ns | 4
. |PEorSR1to CP
tsu(H)| Set-up Time, - 11.0 30| — |115]| — 9.0 {10 — | 95| — | ns
tgu(L) | HIGH or LOW 11.0 |13.0f — (1156} — 9.0 110 — | 95| —| ns | 4
CEP or CET fo CP
t,(H) | Hold Time, 0 0| — 0 — 0 0 —1 0 — | ns
ty(L) |HIGH or LOW 0 0| — 0 — 0 0 —1 0 — | ns | 4
CEP or CET to CP )
t,(H) | Clock Pulse Width 5.0 50| — |50 | — 4.0 40| — | 40| — | ns
t,(L) | (Load) 5.0 50| — | 50| — 4.0 40| — | 40| — | ns | 5
HIGH or LOW
t,,(H) | Clock Pulse Width 6.0 80| — 170 | — 5.0 70| —| 60| — | ns
tu(l) | (Count) 6.0 80| — |70 | — 5.0 70| — | 60| — | ns | 58
HIGH or LOW
t,(L) | MR Pulse Width 5.0 50 — | 50| — 4.0 40| — | 40| — | ns
LOW (PCT161) 5.0 50 — | 50| — 4.0 4.0 — { 40| — | hs 6
taew | Recovery Time 6.0 60| — [ 60| — 5.0 50| — | 50| — | s | &
MR to CP ('PCT161) 6.0 60| — | 60 | — 5.0 5.0 — | 50} —| ns
Note: Minimum limits are guaranteed but not tested on Propagation Delays. 1573 Tbl 09
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PERFORMANCE SEMICONDUCTOR 20E D MmN ?70bL2597 0000723 T
P54/74PCT161/A—P54/74PCT163/A

DEFINITION OF FUNCTIONAL TERMS T-45-23- 05
Pin Names Description
CEP Count Enable Parallel Unit
CET Count Enable Trickle Input
cP Clock Pulse Input (Active Rising Edge)

MR ("161) Asynchronous Master Reset Input (Active LOW)

SR ('162) Synchronous Reset input (Active LOW)
Py Parallel Data Inputs
PE Parallel Enable Input (Active LOW)
Qpq Flip-Flop Outputs
TC Terminal Count Output
1573 Tol 10
TRUTH TABLE n
=1 BE Action on the Rising
(1)
SRU PE | CET | CEP Clock Edge(s)
L X X X Reset (Clear)
H L X X Load (P,—Q,)
H H H H Count (incremental)
H H L X No Change (Hold)
H H X L No Change (Hoid)
Notes: 1573 Tol 11

1. For PCT163/163A only.
2, H = HIGH Voltage Level. L = LOW Voltage Level. X = Don't Care

ORDERING INFORMATION

PxxPCT XXXX X X X
Temp. Class  Device type Package Temperature  Processing

L

MIL-STD-883, Class B

0°C to +70°C
-55°C to +125°C

Plastic DIP

CERDIP

Small Qutline IC
Leadless Chip Carrler

rOov ZTO ®©

161 Synchronous Binary Counter with
Asynchronous Master Reset

163 Synchronous Binary Counter with
Synchronous Reset

161A  Fast Synchronous Binary Counter
with Asynchronous Master Reset

163A  Fast Synchronous Binary Counter
with Synchronous Reset

}74 Commercial
|54 Mititary 1573 03
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