TOSHIBA

Features:

TC74AC161/163
Synchronous Presettable 4-bit Counter

161: Binary, Asynchronous Clear
163: Binary, Synchronous Clear

» High Speed: f,, = 1770MHz (typ.) at Vo = 5V
» Low Power Dissipation: | = 8¢tA (max.) at Ta = 25°C
+ High Noise Immunity: V=V =28% V¢ (min.)

- Symmetrical Output Impedance: Il 1 = |5 = 24mA
{min.). Capability of driving 502 transmission lines.

» Balanced Propagation Delays: t, . =t

» Wide Operating Voltage Range: V(opr)=2V~5.5V

» Pin and Function Compatible with 74F161/163

+ AC161 and AC163 Available in DIP, SOIC, and SSOP

Packages

Pin Assignment
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TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC.

The TC74AC161, and 163 are advanced high speed CMOS
SYNCHRONOUS PRESETTABLE COUNTERs fabricated
with silicon gate and double-layer metal wiring C*MOS tech-
nology.

They achieve the high speed operation similar to equiva-
lent Bipolar Schottky TTL, while maintaining the CMOS low
power dissipation.

The TC74AC161/163 are 4 bit binary counters.

The CK input is active on the rising edge. Both LOAD
and CLR inputs are active on low logic level. Presetting of all
four ICs is synchronous to the rising edge of CK.

The clear function of the TC74AC163 is synchronous to
CK, while the TC74AC161 is cleared asynchronously.

Two enable inputs (ENP and ENT) and CARRY OQUTPUT
are provided to enable easy cascading of counters, which
facilitates easy implementation of n-bit counters without
using external gates.

All inputs are equipped with protection circuits against
static discharge or transient excess voltage.
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TC74AC161,163 Synchronous Presettable 4-bit Counter

Absolute Maximum Ratings

PARAMETER sYMBoL vaLUE i  From Ta - 657015 0. deratng facor o

Supply Voltage Range Voo -05-7.0 v -10mW/°C should be applied up to 300mwW.
DC Input Voitage Vi 05-Vge+05 v
DC Output Voltage Vaur 0.5~V +05 v
Input Diode Current ik 20 mA
Qutput Diede Current lok 150 mA
DC Output Current lout 50 mA
DC V/Ground Current Ing 125 mA
Power Dissipation Po 500 (DIP} */180 (SCP) mw
Storage Temperature Tsg -65~150 °C
Lead Temperature 10sec T 300 °C

Recommended Operating Conditions

PARAMETER SYMBOL VALUE UNIT
Supply Voltage Voo 2.0-5.5 v
Input Voltage Viy 0-Veg v
Qutput Voliage Vour 0~V v
Operating Temperature Toor -40~85 °C
) ) 0-100 (Vee = 3.3£0.3V)
Input Rise and Fall Time dt/dv nsfv

0-20 (Vo =5 +05V)

DC Electrical Characteristics

Ta = 25°C Ta = -40-~85°C
PARAMETER SYMBOL TEST CONDITION UNIT
Vee Min, Typ. Max. Min. Max.
20 150 — — 1.50 —
High-Leve! Input Voitage Viy — 30 210 - — 210 — v
55 385 — — 385 —
2.0 — — 0.50 — 0.50
Low-Level Input Voltage Vi — 30 — — 0.90 — 090 v
55 — — 165 — 165
20 19 20 — 19 —
Igyy = -50pA 30 29 30 — 29 —
High-Leve! Output Voltage Vou Viw =V o Vil 45 i 45 — 44 — v
Ion = -4mA 3.0 258 — — 248 —
low = -24mA 45 394 — — 3.80 —
Ign = -75mA* 55 — — — 385 —
2.0 — 0.0 0.1 — 0.1
I, = 50pA 30 — 0.0 0.1 — 0.1
45 — 0.0 0.1 — 0.1
Low-Level Output Voltage VoL Vin=Vigor ViL =12 0 — — 03 — oa v
lot = 24mA 45 — — 0.36 — 044
lpt = 75mA* 55 — — — — 165
Input Leakage Current lin Vi = Ve or GND 55 — — .1 — #.0
Quiescent Supply Current Ieg Viy=Vgc or GND 55 -— — 8.0 — 80.0 w

" This spec indicates the capability of driving 50Q transmission lines.
One output should be tested at a time for a 10ms maximum duration.

180 TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC.



Synchronous Presettable 4-bit Counter

TC74AC161,163

Truth Table
TC74AC161 TC74AC163
OUTPUTS
INPUTS INPUTS FUNCTION
CLR| LD [ENP | ENT | CK |[CLR| LD |ENP |ENT| CK | @y | Qg | Q¢ | Qp

L X X X X L X X X f L L L RESET T0 “0"
H L X X f H L X X f A B ¢ D PRESET DATA
H H X L f H H X L f NO CHANGE NO COUNT
H H L X f H H L X f NO CHANGE NO COUNT
H H H H f H H H H f COUNT ypP COUNT
H X X X { X X X X | NO CHANGE NO COUNT

X : Don’t care

A,B,C,D :Logic Level of Data Inputs

Carry . CARRY=ENT*Q,*Qg*Qr*Qp*e***(TC74AC160/162)

CARRY=ENT*Q4*QgeQceQpee*o+(TCT4AC161/163)

Timing Chart (TC74AC161/163: Binary Counter)
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TC74AC161,163 Synchronous Presettable 4-bit Counter

System Diagram

TC74AC161/TC74AC163

CLR

ENT -
ENP

LOAD

CARRY QUT

Qp

= 1
e >
2
CK —4' >o——({ ——

TC74AC161 TC74AC163
D|(ck|R|a|T|D|ck|R]|O]|Q
* Truth Table of Internal F/F X X m [ r X _r__ i v
Ll e ool
H ||| L[] faftL
X |_F| L |NOCHANGE| L [ {71 L | NOCHANGE
X : Don't Care
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Synchronous Presettable 4-bit Counter

TC74AC161,163

Timing Requirements (Input t, = t; = 3ns)

Ta=25°C Ta = -40-85°C
PARAMETER SYMBOL TEST CONDITION uNIT
Ve Typ. Max. Max.
Minimum Pulse Width ™ ' 33403 — 70 7.0
K ) Fig. 1

(CK) Uik 50405 — 5.0 5.0

Minimur Pulse Width \ Fig.4 33403 - 0 70

R Wi ' 50205 — 50 50

Minimum Set-up Time ; Fio.2.3 33403 — 1.0 130

{LOAD, ENP, ENT) s 9.4 50505 — 70 70

Minimum Set-up Time ‘ 3343 — 80 80

{ Fig. 2
(A,B,C.D) s 9 50405 — 40 40 "

Minimum Set-up Time ‘ Fig 5 33403 — 60 60

R ** s 50+05 — 40 40

-~ , _ 33403 — 10 10
Minimum Hold Time th Fig.2,3,5

50£05 — 10 10

Minimum Removal Time . Fig 4 3343 — 60 60

(CLRY" e ' 50405 — 40 40

TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC.
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TC74AC161,163 Synchronous Presettable 4-bit Counter

AC Electrical Characteristics (C_ = 50pF, R = 5009, Input t, = t; = 3ns)

Ta=25°C Ta = -40~85°C
PARAMETER SYMBOL TEST CONDITION UNIT
Vee Min. Typ. Max. Min. Max.
Propagation Delay Time o Fig 1 3303 - 88 15.8 1.0 180
(C&-Q) ot ' 50405 — 65 956 10 110
Propagation Delay Time ok fig 1 33103 — 10.4 184 1.0 21.0
(CK-CARRY, Count Mode) ToHl ' 50405 — 8.1 138 10 135
Propagation Delay Time o Fig.2 33403 — 129 224 10 55
(CK-CARRY, Preset MODE) G ) 5.0405 — 9.1 132 10 150
ns
Propagation Delay Time oLk Fig 6 33403 - 75 132 10 15.0
(ENT-CARRY) ot 50:05 — 58 83 10 95
Propagation Delay Time t ot 33103 — 106 18.4 10 210
(CLR-0) o ' 50£05 - 77 114 10 130
Propagation Delay Time ( Fig 4 3343 — 120 210 10 240
(CLR-CARRY) * oHL ' 50205 — 856 127 10 145
, 3303 50 10 — 50 —
Maximum Clock Frequency fmax — MHz
50405 90 140 — 90 —
Input Capacitance Cin — — — 5 10 — 10 pF
Power Dissipation Capacitance Cep' — — — 85 — — —

Note (1):  Cpp is defined as the value of the internal equivalent capacitance which is calculated from the operating current consumption without load.
Average operating current can be obtained by the equation: Ioc gpn = Cep ® Vec * fin + e

(2): *For TC74ACT161 only.
**For TC74 ACT163 only.
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Synchronous Presettable 4-bit Counter

TC74AC161,163

Switching Characteristics Test Waveform

Count Mode (Fig. 1)
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Clear Mode (TC74AC160/161)

(Fig. 4)
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Clear Mode (TC74AC162/163)
(Fig. 5)
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TC74AC161,163 Synchronous Presettable 4-bit Counter

Typical Application

Parallel Carry N-bit Counter

H : COUNT R
L : DISABLE
INPUTS INPUTS INPUTS

D ABC D D A B C D D A B C D

ENP | enp L__|ene
H : COUNT ENT GARRY ENT CARRY ENT CARRY ——— — . L NEXT STAGE
L : DISABLE o< oK o

CLR Qa Qg Q¢ Qp CLR Qa Qg Q¢ Cp CLR Qa Qg Qc Qp

CK

186

OUTPUTS

QUTPUTS

FTTT

—
OUTPUTS

TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC.



