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TC74HC160P - TC74HC161P CMOS DIGITAL INTEGRATED CIRCUIT

TC74HC162P - TC74HC163P

TENTATIVE

SYNCHRONOUS PRESETTABLE 4-BIT COUNTER

TC74HC160P DECADE, ASYNCHRONOUS CLEAR
TC74HC161P BINARY, ASYNCHRONOUS CLEAR
TC74HC162P DECADE, SYNCHRONOUS CLEAR
TC74HC163P BINARY, SYNCHRONOUS CLEAR

The TC74HC160, 161, 162 and 163 are high speed CMOS SYNCHRONOUS PRESETTABLE COUNTERS
fabricated with silicon gate C2MOS technology.

It achieves the high speed operation similar to equivalent LSTTL while maintaining the
CMOS low power dissipation.

The TC74HC160/162 are BCD decode counters and the TC74HC161/163 are 4 bit binary
counters.

The CLOCK input is active on the rising edge. Both TOAD and CLEAR inputs are active
on "L" level.

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

Clear function on the TC74HC162/163 is synchronous to CLOCK, while the TC74HC160/161
counters are cleared asynchronously.

Two enable inputs (TE and PE) and CARRY output are provided to enable easy cascading
of counters, which facilitates easy implementation of N-bit counters without using
external gate.

All inputs are equipped with protection circuits against static discharge or transient

excess voltage.
FEATURES: 1
. High Speed..... Ceeea e . Eyax=50MHz(Typ.) at Vee=5v
Low Power Dissipation..... c...lgcmbnA(Max.) at Ta=25°C
., High Noise Immunity....... . os JVNTHEVNIL=28% Voo (Min.) .
. Output Drive Capability...... .10 LSTTL Loads
Symmetrical Output Inpedance..|IgH!=IpL=4mA(Min.) 16
. Balanced Propagation Delays...tpLH==tpHL 1
. Wide Operating Voltage Range..Vgc(opr)=2V~6V DIP (5-22E)
., Pin and Function Compatible with 74LS160 ~163.

INPUT and OUTPUT EQUIVALENT CIRCUIT PIN ASSIGNMENT
GLEAR 1{] voe
Vee
oLOCK &[] CARRY OUTOUT
(A =[] Ga
INPUT O- - ~—0 OUTFUT vata 8| g “8| curpurs
¢ ¢ ag
p &[] an
ENABLE P 7] ENABLE T
aND GND ad — TOAD
(TOP VIEW)
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TC74HC160P - TCT4HC16T.
TC74HC162P - TC74HC163P

TRUTH TABLE

TC74HC160/161 TC74HC162/163 OUTPUTS
INPUTS INPUTS FUNCTION
ctR| D |PE | TE | ck [CIR|TD |PE | TE | CK {Qa | Q | Qc | QD
L ® ® * # = | _F L L L RESET TO "0"
H [ L | = » | £| H L » | 0= | _F B C D | PRESET DATA
H| H | = L| | 8] H = | L | _§ NO CHANGE NO COUNT
H H L « | | H H L = | NO CHANGE NO COUNT
H H H H| §f | H H H H | _f COUNT UP COUNT
H ® ® s | | e * » « | T NO CHANGE NO COUNT
Note % o pon't Care
A B G D; Logic level of data inputs
Carry  CARRY =TE-Q -Gg-Qg-Qp """ (TC74HC160,7162)
CARRY = TE Qg Qg Qg Qp "' (TC74HC161,7163)
TIMING CHART (TC74HC160/162 : DECADE COUNTER)
CLEAR L_[
i
LOAD : I l
1
A 7 1% DON'T CARE UNTIL LOAD GOES LOW 4
i
owta tpurs|”  zd 72227727720
h
¢ ) | A A GAIAAA I
v TZZA iz 727227
j
cLOCK LUy ULy
1 1
ENABLE P b \ | 1 ——
' | [} :
ENABLE T i : 1 o
‘ \ { . \
w Za4aA 1 LI
|
A 1 1 R
OQUTPUTS |
- - I
ac A7 11 |
1 [}
w ZA A 1| L F
1 ' 1 ' t
CARRY OUTFUT L i [ |
' i 1'7 8 9 9] 1 2 3
ASYNC SYNC PRESET COUNT — INHIBIT ———
CLEAR CLEAR
(160) (162)
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TC74HC160P - TC74HC161P
TC74HC162P - TC74HC163P

(

TIMING CHART (TC74HC161/163 :

BINARY COUNTER)

-

CLEAR __]

LOAD ! u

A %

"

|
B A

DATA INPUTS !
c 7|

;

1

A 4

ASYNC SYNU

CLEAR CLEAR
(161) (1632)

1z 15 14 15 0
[ I
A [ COUNT
PRESET

=t INHIBIT ——
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TC74HC162P - TC74HC163P

) TC74HC160P - TC74HC161P

LOGIC DIAGRAM
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TC74HC163P <

LUGIC DIAGRAM

TC74HC162P -
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TC74HC160P « TCT4HC16T\
TC74HC162P - TC74HC163P

SWITCHING CHARACTERISTICS TEST WAVEFORM

COUNT MODE CLEAR MODE (TC74HC160P/161P)
twH  Twl
- Vee /————————— Vee
CLOCK 50% - 150%—\_ CLEAR 50%
—-/ ‘\—-u—/ @ND ’\ @GND
kit Pl 1231
N 9(;5%7' 3 902 Vo . T Voo
4 50¢ 50 CLOCK 50
CARRY \
10% 10 v
oL GND
tpLH TpHI 4 | trem
z [ — ———— VoH
Q.
CARRY 0% /
YpHL Vou
P

PRESET MODE

/—4 —— Vceo
TOAD 50
% oD CLEAR MODE (TC74HCL62P/163P)
th th
Vand — /S Voc
A~D 50% CLEAR 50% 50%
\._4 GND
th
—I Voo ——— Veo
CLOCK +- 50% CLOCK 50%
— n————/——f— GND —_— ——— OND

S Vou N \ Vou
Q )\_{ CARRY \__

VoL

COUNT ENABLE MODE CASCADE MODE
(Fix Maximum Count)
Vg
T8 -
PR TE 50%
- e GND
—— Von
CLOCK C ARRY 50%
- \— Vo
BHL
Q
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TC74HC160P - TC74HC161P
TC74HC162P - TC74HC163P

DC ELECTRICAL CHARACTERISTICS

{ Ta=25°C Ta=-40~85°C
PARAMETER SYMBOL, TEST CONDITION UNIT
Voo | MIN. | TYP.| MAX.| MIN. | MAX.
2.0 - 0.0 | 0.1 - 0.1
Vi IoL=202A 4.5 - 0.0 | 0.1 - 0.1
Low-Level 3
Output Voltage VoL e or v 6.0 - 0.0 | 0.1 - 0.1 v
I 1L} 151 =4ma 4.5 | - 10.17 |0.32 | - [0.37
Tgp=5.2mA | 6.0 - ]0.18 ]0.32 ~ ]0.37
Input Leakage _
Current ITN Vin=Vgc or GND 6.0 - - $0.1 - t1.0 A
Quiescent | oo _ _ _
Supply Current ice ‘vm Voo or GND 6.0 4.0 40.0
AC ELECTRICAL CHARACTERISTICS (C=50pF, Input tp=tg=6ns)
Ta=25°C Ta=-40~85°C
PARAMETER SYMBOL |TEST CONDITION UNIT
Voo | MIN. | TYP.| MAX.| MIN.| MAX.
—_ 2.0 - 30 75 - 90
Output Tramsition ‘ 4.5 - 8 15 - 13
THL
Time 6.0 | - 71 13| - 16
tpLH 2.0 - 75 | 165 - 200
Propagation Delay Time N 4.5 - 22 33 - 40
HL
CLOCK - Q b 6.0 | - 19| 281 - 34
2.0 - 95 | 200 - 240
toL .
t" . 4.5 | - 26 | 40| - 48
- HL
CLOCK - CARRY P 6.0 _ . 34 _ 41
ns
Epin 2.0 - 40 | 100 - 120
. 4.5 - 13 20 - 24
- HL
TE ~ CARRY P 6.0 | - 1| 17| - 21
2.0 - 90 { 185 - 225
. tpHL 4.5 - 24 37 - 45
CLEAR - Q 6.0 | - 2| 32 - 39
2.0 - 105 | 210 - 260
o EPHL 4.5 - 28 42 - 51
CLEAR - CARRY 60| - | 26l 36] - | s
2.0 5 9 - 4 -
Maximum Clock fMAX 4.5 25 45 - 20 - MHz
Frequency 6.0 | 20| 83| - 23| -
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TC74HC160P - TC74HC161P
TC74HC162P - TC74HC163P

AC ELECTRICAL CHARACTERISTICS (Cp=50pF, Input ty=tf=6ns)

PARAMETER SYMBOL |TEST CONDITION Ta=25"C Ta=-40~857C| oy
vee | MIN.| Tve.| max.] min.| max.
2.0 - 30 75 - 90
L . tw(L)
Minimum Pulse Width 4.5 - 8 15 - 18
tw(H)
CLOCK 6.0 - 7 13 - 16
2.0 - 30 75 - 90
_ tw(L) 4.5 - 8 15 - 18
CLEAR 6.0 | - 71 13| - 16
2.0 - 50 125 - 150
Minimum Set-up Time tg 4.5 - 14 25 - 30
LOAD’ PE, TE 6.0 - 12 22 - 27
2.0 - 35 75 - 90
te 4.5 | - 8| 15| - 18
A, B, C, D 6.0 | - 7| 13| - 16 | ns
2.0 - 35 75 - 90
- ts 4.5 | - 8| 15| - 18
CLEAR 6.0 | - 7| 13] - 16
2.0 - - 0 -
Minimum Hold Time th 4.5 - - 0 -
6.0 - - 0 -
2.0 - - 75 - 90
Minimum Removal Time trem 4.5 - - 15 - 18
CLEAR © 6.0 - - 13 - 16
Input Capacitance CIN - 5 7.5 - 7.5
— - pF
Power Dissipation -~ - - - -
Capacitance Cpp(1) 37

Note (1) Cpp is defined as the value of internal equivalent capacitance of IC which
is calculated from the operating current consumption without load (refer to
Test Circuit),
Average operaring current can be obtained by the equation hereunder.

Icc(opr)=Cpp-Vee- f1ntlce

(2) * for TC74HCl60/161 only
*» for TC74HCL62/163 only
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TC74HC160P - TC74HC161P
TC74HC162P « TCT4HC163P

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT # 500mW in the range of
Ta=-40°C~ 65°C.
Supply Voltage Range Vee -0.5~7 v and from Ta=65°C up to
DC Input Voltage VIN -0.5~Vgcct0.5 v 85°C derating factor
of -10mW/°C shall be
DC Output Voltage Vour -0.5~Vggt0.5 \Y applied until 300mW.
Input Diode Current I1K +20 mA
Output Diode Current Iok 120 mA
DC Output Current IouT 25 mA
DC Vgc/Ground Current Icc 150 mA
Power Dissipation Pp 500% mW
Storage Temperature Tsty -65~ 150 °
Lead Temperature 1Osec TL 300 °
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL LIMIT UNIT
Supply Voltage Vee 2~6 A
Input Voltage VIiy 0~V¢e v
Output Voltage Vourt 0~ Vee \
Operating Temperature Topr -40~ 85 °c
Input Rise and Fall Time tr,tf 0~ 500 ns
DC ELECTRICAL CHARACTERISTICS
=25° =—4(~85°
PARAMETER SYMBOL TEST CONDITION Ta=25"C Ta=-40-857C UNIT
Vee | MIN. | TYP. | MAX. | MIN. | MAX.
2.0 1.5 - - 1.5 -
High-Level I _ _ -
Input Vortage | VIH 4.5 [3.15 3.15 v
6.0 4,2 - - 4.2 -
2.0 - - 0.5 - 0.5
Low-Level
Input Voltage VIL 4.5 - - 1.35 - |1.35 \Y
6.0 - - 1.8 - 1.8
2,0 1.9 2.0 - 1.9 -
S Iog=-202A | 4.5 4.4 4.5 - 4.4 -
i oh=Len INT
High-Level Vou 6.0 | 5.9 |e.o | - |59 | - v
Output Voltage v or Vir
IH IL) 1op=-4mA 4.5 [4.18 J4.31 - l4.13 -
Iog=-5.2mA | 6.0 [5.68 (5.80 - |5.63 -
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TC74HC160P - TC74HC161P
TC74HC162P - TC74HC163P

Ion CHARACTERISTICS IoL CHARACTERISTICS
HIGH LEVEL OUTPUT VOLTAGE Vg -Vog (V) £ a0l vopmasv I i I ]
-5 -4 -3 -2 -1 0 = Ta = 25T (typ.)
0 2
r/ =]
z 2 © g0
‘ 2 2 /
=t -0 5 B 4
v = &
P e 7 e S 3 20
e y 28 Q- / Ta=85C (min.)
-20 &
Ta =85T (min.) / Sv 2 { S e s s
: y ©3 RS W B WL
A
V4 0 B g / z
g ;
L E ) . ’
L~ z (] 1 2 3 4 5
Voo =45V [-40 2 .
o =25 (yp. ce o LOW LEVEL OUTPUT VOLTAGE Vo (V)
tTLH, tTHL-Voe. CHARACTERISTICS  (TYP.) tpLH»tpHL-YcC CHARACTERISTICS (TYP.)
¢, = 50pF \ C1,=50pF
& Ta=25C @ Ta=25C
2 50 & 50 AV N
En o NS 1T
z 8 > & NN [ creex - carry
= 30 5~ 30
= 3 B g -
"—
2 E - \\ s
e
5. 2. N CLOCK~ Q
& \~ $8 TE*CARH‘Y\~\
55 1 AN 2.2 10 ™~
E < B
1) — =
(o] Ry
5 5
0 1 2 3 4 5 3 0 T 2 3 r 5 S
SUPPLY VOLTAGE Vgg (V) SUPPLY VOLTAGE Vgg (V)
trLHs tyrL~CL CHARACTERISTICS (TYP.) tpLH>tpHL-Cj, CHARACTERISTICS (TYP.)
i M| vce=5:l . sof “'0025_"
g Ta=25%C = Ta=25C
— —~ ,l ol ~
-2 e e
Moo
o — <~ 4
_. CARK
E = A é 2 o
) e
%] s // = ,_,Q' a1 cLOC o]
2Y 10 &% =0 +
o o 7 = o 1
= ] o ¢ ARRY
c g 53 15 - CARAL]
Do ,/ & — =t
= Vel 3 T
5 &
o [
0
19 B 160 % 50 100
LOAD CAFACITANCE ¢y, (PF) LOAD CAPACITANCE Cyp, (pF)
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TC74HC160P - TC74HC161P
TC74HC162P « TC74HC163P

fMax-Vec CHARACTERISTICS (TYP.) tg-Vcc (ID,TE,PE) CHARACTERISTICS (TYP.)
[~ Ta=25C — Ta=257C
o [ cp=15pF @
SR -t >~ 80
g}/\ - s
23 « / ® N
B2 g
¥ / -
o
Sf / 2 N
w10 E 10 !\~\\
=] . =
k=1
=
5 = 5
0 1 2. 3 4 5 6 0 1 2 3 4 5 6
SUPPLY VOLTAGE Vg (V) SUPPLY VOLTAGE Vg (V)
OPERATING CURRENT CONSUMPTION WITH
Igc(opr) TEST CIRCUIT LOAD CAPACITANCE
- — Vog=5V When the outputs drive capacitive load,
total current consumption is to be a sum
of the value calculated from Cpp and
v 4Icc obtained from the following formula
pE VCC
TH In case of TC74HC160/162
o Al Ca . ChaCo,Cd,C
LD B[~ e La Ce _ca>
PG o ac b 41cc fCK Vcc< 2 + 5 + 10 + 10 + 10
Q -
a g CD,_ In case of TC74HC161/163
a
3 c
w C. Cb C Cd C
> aw soemrexvoe (4 P 18 52
i Ca~Ceq are the capacitance at Qa~ CARRY
output.
TYPICAL APPLICATION
H . COUNT
L . DISABLE -
INPUTS INPUTS INPUTS
1111 L L i P
LD A B C D 1D 4 B C D LD A B C D
PE 1z PE
H . COUNT NEXT
L © DISABLE = ca B ca B ca - STAGE
’-—- CK —cK —ck
CLR Qa0 G Qp CLR Q4 B Q¢ QD CLRQ,4 Qp 9¢ QD
JT 11 IS NEENINS
OUTFUTS OUTPUTS OUTPUTS
TLEAR 4 4 --
GLOCK .-
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