TOSHIBA

TC74HC160/162AP/AF
TC74HC161/163AP/AF/AFN

Synchronous Presettable 4-Bit Counter
TC74HC160 Decade, Asynchronous Clear
TC74HC161 Binary, Asynchronous Clear
TC74HC162 Decade, Synchronous Clear
TC74HC163 Binary, Synchronous Clear
The TC74HC160A,161A, 162A and 163A are high speed
CMOS SYNCHRONOUS PRESETTABLE COUNTERS fabri-
cated with silicon gate C?MOS technology.
They achieve the high speed operation similar to equivalent
LSTTL while maintaining the CMOS low power dissipation.
The 74HC160A/162A are BCD decade counters and the
TC74HC161A/163A are 4 bit binary counters.
The CLOCK input is active on the rising edge. Both
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COAD and CTLEAR inputs are active on low logic level. F

Presetting of all four IC’s is synchronous to the rising
edge of CLOCK. —

The clear function of the TC74HC162A/163A is synchro- CLEARI[} Ve v
nous to CLOCK, while the TC74HC160A/161A are cleared crock2(] 5 “outeur
asynchronously. A3 10

Two enable inputs (ENP and ENT) and GARRY OUTPUT oaTA| 840 13 out.
are provided to enable easy cascading of counters, which cs 120
facilitates easy implementation of n-bit counters without 080 " G
using external gates. ENABLE P 7] 10ENABLE T

All inputs are equipped with protection circuits against anos] § Loap
static discharge or transient excess voltage. (ToP VIEW)

Features

¢ High Speed: tya = 63MHz(Typ.) at Vs = 5V

¢ Low Power Dissipation: I = 4uA(Max.} at Ta = 25°C

¢ High Noise Immunity: Vy = Vi = 28%V(Min.)

¢ Output Drive Capability: 10 LSTTL Loads

* Symmetrical Output Impedance: ligyl = I, = 4mA{Min.)
¢ Balanced Propagation Delays: t,, = t,

* Wide Operating Voltage Range: Vs(opr) = 2V ~ 8V

¢ Pin and Function Compatible with 74LS160 ~ 163

Pin Assignhment
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TC74HC160/162AP/AF

TC74HC161/163AP/AF/AFN

C2MOS Logic TC74HC/HCT Series

TC74HC160A TC74HC161A TC74HC162A TC74HC163A
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IEC Logic Symbol
Truth Table
TC74HC160A/161A TC74HC162A/163A
Qutputs
Inputs Inputs Function
TIR 1] ENP | ENT cK (#1:] D ENP | ENT CK 0, Qg Q; G,
L X X X X L X X X T L L L L Reset To “0"
H L X X T H L X X T A B c D PRESET Data
H H X L r H H X L r No Change No Count
H H L L r H H L X T No Change No Count
H H H H T H H H H r Count Up Count
H X X X 1 X X X X 1 No Change No Count
X: Don’t Care

A, B, C, D: Logic Level of Data Inputs
Carry: CARRY = ENT+Q¢Tg*Tc*Qp -....(TCT4HC 160A/162A)
CARRY = ENT+Q,*Qg*Qc*Qp .....{TCT4HC161A/163A)
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TC74HC161/163AP/AF/AFN

c2Mos Logic TC74HC/HCT Series TC74HC160/162AP/AF
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Timing Chart (TC74HC160A/162A: Decade Counter)
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TC74HC160/162AP/AF

TC74HC161/163AP/AF/AFN

C2MOS Logic TC74HC/HCT Series
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Timing Chart (TCHC161A/163A: Binary Counter}
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TC74HC161/163AP/AF/AFN

c2mos Logic TC74HC/HCT Series TC74HC160/162AP/AF
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Logic Diagram Logic Diagram
Truth Table of Internal F/F Truth Table of Internal F/F
TC74HC160A TC74HCG162A TC74HC161A TC74HC163A
D|CK|R|O|T|D|Cck|R|aQ|T D|ICK!R|(a|O|D|ck|R|(Q|T
X | x| v L | H]|x r L L | H X | X[ L L] H]|X r L L | H
S I o8 L L L B O L B S IO LI L O O S BB O
A IS L L B L o B L A P T O A R VI R I
X 1 H | NOCHANGE | L 1 H | NoChange X 1 H | NocHaNGE | L 1 H | NoChange
X: Don’t Care X: Don't Care
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TC74HC160/162AP/AF

TC74HC161/163AP/AF/AFN

C2MOS Logic TC74HC/HCT Series

Absolute Maximum Ratings

Parameter Symbol Value Unit
Supply Voitage Range Vee -05-~7 v
DC Input Voltage Vin -05-VYoc+05 v
DC Cutput Vottage Vour -05-Veo+05 v
Input Diode Current I 20 mA
Output Diode Current lo 20 mA
DC Output Current lour 25 mA
DC Vc/Ground Current leo 150 mA
Power Dissipation fo 500(DIP)*/180(MFP) mw
Storage Temperature Totg -65 ~ 150 ¢
Lead Temperature 10sec T 300 °C

*500mW in the range of Ta = -40°C ~ 65°C. From Ta = 65°C to 85°C a
derating factor of -10mW/°C shall be applied until 300mW.

Recommended Operating Conditions

Parameter Symbol Value Unit
Supply Voltage Vee 2~-6 v
Input Voltage Vin 0-Veo )
Output Voltage Vour 0-Vee v
Operating Temperature Topr -40~ 85 °C

Input Rise and Fall Time

tote

0~ 10000¥Vgc = 2.0V)
0-500Vec=45Y) | ns
0 - 400Veo = 6.0V)

DC Electrical Characteristics

Ta=25°C Ta=-40 ~ 85°C )
Parameter Symbol Test Condition Unit
Vee | Min. Typ. Max. Min. Max.
. 20 17 - - 1.7 -
High-Level Viy _ 45 36 _ - 36 _ v
Input Voltage 6.0 48 - - 48 -
20 - - 03 - 0.3
Low Level Vo - 5| - - 09 - 09 v
Input Voltage 60 B B 12 B 12
20 18 20 - 18 -
) lo = -20pA 45 40 45 - 40 -
High-Level Vo Vin= 6.0 55 59 - 55 - v
QOutput Voltage Vi orV,
POt R on=-amA | 45 [ 418 431 - 413 -
lou=-52mA | 60 [ 568 5.80 - 563 -
20 - 0.0 02 - 0.2
loL=20iA | 45 - 0.0 05 - 05
Low-Level Vo Vin= 6.0 - 01 05 - 05 v
Output Voltage - Vi or V)
vpae M o =4ma | 45 - 0.17 0.26 - 033
I, =5.2mA 6.0 - 0.18 0.26 - 0.33
Input Leakage Current It Vi =V 0 GND 6.0 - - .1 - 0 "
Quiescent Supply Current lee Vin = Vg 0r GND 6.0 - - 40 - 40.0
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TC74HC161/163AP/AF/AFN

c2mos Logic TC74HC/HCT Series TC74HC160/162AP/AF
Timing Requirements (Input t, = t, = 6ns)
Ta =25 Ta=-40 ~ 85°C
Parameter Symbol Test Condition Unit
Veo Typ. Limit Limit
Minimum Pulse Width i) ) 20 - 2 %
(CLOCK) d Fig. 1 45 - 15 19
Wik 80 - 13 16
Minimum Pulse Width | Fig. 4 fg i 172 fg
m * WL - - -
) 6.0 - 13 16
Minimum Setup Time \ Fig.4 3(5) - 12%] 12255
{TORD, ENP, ENT) s 60 - 7 o
- ) 20 - 75 9%
?:’"é"‘g"‘ofe‘“p fime t Fig 2 45 - 1 19 s
B 6.0 - 13 16
Minimum Set-up Time ) 20 B 7 %
(CTERRY ly Fig.5 45 - 15 19
6.0 - 13 16
2.0 - 0 0
Minimum Hold Time t, Fig2,3.5 45 - 0 0
6.0 - i 0
Minimum Removal Time ' fig4 52 ~ ?g ?g
U EER’ * rem -
{ ) 6.0 - 9 1
20 - 6 5
Clock Frequency f - 45 - 3 25 MHz
6.0 - 36 29
AC Electrical Characteristics (C, = 15pF, V. = 5V, Ta = 25°C, Input t, = , = 6ns)
Parameter Symbol Test Condition Min. Typ. Max. Unit
QOutput Transition Time :TLH Fig. 1 - 4 8
THL
Propagation Delay Time totH ) B
(€LOCK-0) o Fig. 1 13 21
Propagation Delay Time i
{CLOCK-CARRY) “"-H Fig.1 - 16 26
(Count Mode) pHL
Propagation Delay Time lon - 18 30 s
(CLOCK-CARRY) Fig. 2
(Preset Mode) foHe - 20 35
Propagation Delay Time torH v _
{ENT-CARRY) o, Fig 6 10 1
Propagation Defay Time .
(C[‘EA%_ ar Y v, Fig.4 - 17 %
Propagation Delay Time . _
(CTERR- GARRY)" toL Fig. 4 20 3
Maximum Clock Frequency frmax - 36 63 - MHz
*: for TC74HC160A/161A only
**: for TC74HC162A/163A only
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TC74HC160/162AP/AF
TC74HC161/163AP/AF/AFN c2mos Logic TC74HC/HCT Series

AC Electrical Characteristics (C_ = 50pF, Input t, = , = 6ns)

Ta=25C Ta =-40 ~ 85°C .
Parameter Symboi Test Condition - Unit
Veo Min. Typ. Max. Min. Max.
' 2.0 - 25 75 - 95
Output Transition Time tTLH - 45 - 7 15 - 19
THL 6.0 - 6 13 - 16
Propagation Delay Time toLh . 20 - 48 125 i 155
(CLOCK-0) i Fig. 1 45 - 16 2 - 31
pHL 6.0 - 14 2 - 26
Propagation Delay Time : 20 - 57 150 - 190
(CLOCK-CARRY) IDLH Fig. 1 45 - 19 30 - 38
{Count Mode} pHL 6.0 - 16 26 - 33
20 - 66 175 - 220
) tou 45 - 2 35 - 44
Propagation Delay Time 60 _ 19 0 _ 37
(CLOCK-CARRY) Fig.2 ns
(Preset Mode) 20 - 72 200 - 250
tort 45 - 2% 4 - 50
6.0 - 20 34 - 43
Propagation Delay Time o ! 20 - 3 100 - 125
(ENT-CARRY) l" Fig. & 45 - 13 20 - 2%
PHL 6.0 - ik 17 - 21
Propagation Delay Time ) 20 - & 150 B 190
(CLEAR- Q) Ll Fig. 4 45 - 20 30 - 38
6.0 - 17 26 - 3
Propagation Delay Time ) Fig.4 ig - ;24 24? B 255:
( EﬁR. HL . X - -
CARRY) g 6.0 - 20 Y - 43
20 6 18 - 5 -
Maximum Clock Frequency ax - 45 3 53 - 25 - MHz
6.0 36 62 - 29 -
Input Capacitance Cin - - 5 10 - 10 oF
Power Dissipation Capacitance Croll) 1) - K2} - - -

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:
leciopy = Cro * Voo * fin + oo .
When the outputs drive a capacitive load, total current consumption is the sum of CPD, and ICC which is obtained from the following formula:
In case of TC74HC160A/162A:
Blee = fox * Ve (Coa + Coa + Coc + Cop + Sool
2 5 10 10 10
In case of TC74HC161A/163A:

Alge = fox ® Voo Cga + Cap + Coc + Cap + Ceol
2 4 8 16 16

Caa ~ Cqp and Ceq are the capacitances at QA ~ QD and CARRY OUT, respectively.
fek is the input frequency of the CLOCK

B

* for TC74HC180A/161A only
** for TC74HC162/163A only
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TC74HC161/163AP/AF/AFN
C2MOS Logic TC74HC/HCT Series TC74HC160/162AP/AF

Clear Mode (TC74HC160A/161A) (Fig. 4)
Count Mode (Fig. 1)
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— Vee Clear Mode (TC74HC162A/163A) (Fig. 5)
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Switching Characteristics Test Waveform
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TC74HC160/162AP/AF
TC74HC161/163AP/AF/AFN

C2MOS Logic TC74HC/HCT Series
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Typical Application
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