TC74HCA017P/F

TC74HC4017P/F DECADE COUNTER/DIVIDER

The TC74HC 4017 is a high speed CMOS DECADE JOHNSON COUNTER fabricated with
silicon C?MOS technology. It achieves the high speed operation similar to equivalent
LSTTL while maintaining the CMOS low power dissipation. It contains 5-stage divided-
by-10 Johnson counter with 10 decoded output (Q0 - Ql0) and carry-out bit,

This counter is advanced on the positive edge of clock signal when CE input is held
low, or it is advanced on the negative edge of the clock enable signal (CE) when CLOCK
input is held high, and selected one of ten outputs goes high. Holding high the CLEAR
input, this counter is cleared to its zero state without regard to the other input
conditions.

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

FEATURES :

* High Speed ........ Ceeeeen fMax=45MHz(Typ. Y at Vgc=5V

+ Low Power Dissipation ..... . Icc=4vA(Max.) at Ta=25°C

+ High Noise Immunity ......... VNIH=VNIL=28% Vcc(Min.)

« Qutput Drive Capability ...............10 LSTTL Loads

+ Symmetrical Output Impedance ..... |1onl=1or=4mA(Min.)

+ Balanced Propagation Delays ............... CpLHFIpHL DIP16(3D16A-P)

*+ Wide Operating Voltage Range ....... VcC(opr.)=2V ™6V
« Pin and Function Compatible with 4017B 16

1
ABSOLUTE MAXIMUM RATINGS

MFP16(F16GC-P)

PARAMETER SYMBOL VALUE UNIT
Supply Voltage Range Vee -0.5~7
PIN ASSIGNMENT
DC Input Voltage VIN 0.5~ Vect+0.5
DC Output Voltage Vour ~0.5~Vocet+0.5 \Y as 1 E N ]16 Voo
Input Diode Current Ik +20 mA
a1 2 [ [J15 cLEAR
Qutput Diode Current Tok +20 mA
o3 K
DC Output Current Tour +25 mA N 1 s croc
DC Vcc/Ground Current Icc +50 mA ez « ] 13 CE
Power Dissipation Pp 500(DIP)* oW a6 5 ] N1z caney
L 180(MFP) Q7 5[ :Ill Q9
T - °
Storage Temperature stg 65" 150 c Qs 7 ] Tio e
Lead Temperature 10sec | TL 300 °C
anp 8 [] e <8
* 500mW in the range of Ta=-40°~65°C and from Ta=65°C

up to 85°C derating factor of -10mW/°C shall be applied (TOP VIEW)
until 300mW.
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TC74HCA4017P/F

TRUTH TABLE
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TIMING DIAGRAM

TC74HC4017P/F
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RECOMMENDED OPERATING CONDITIONS

INPUT and OUTPUT
EQUIVALENT CIRCUIT

PARAMETER SYMBOL LIMIT UNIT
Supply Voltage Vee 216 v
Input Voltage VIN 0~ Ve v
Output Voltage Vout 0~ Vee
Operating Temperature Topr 40 85 °C
Input Rise and Fall Time |ty, tg|0~1000(VcCc=2.0V
0 ~500(Vce=4.5V ns
0 ~ 400(Vce=6.0V
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TC74HCA017P/F

DC ELECTRICAL CHARACTERISTICS

Ta=25°C ITa=-40~85°C UNIT
PARAMETER SYMBOL TEST CONDITION Voo [ MIN. | TYP. | MAX. | MIN. | MAX.
2.0 1.5 - - 1.5 -
’I”gh'[‘:‘";l Viy s|aas]| - | - st - | v
t tage
nput Toltag 6.0 (4.2 | - | - |42 | -
2.0 - - 0.5 - 0.5
Low-Level v 4.5 - - 1.35 - 1.35] v
IL
Input Voltage 6ol - _ 1.8 _ 1.8
2.0 11.9 2.0 - 1.9 -
= 4.5 4.4 4.5 - 4.4 -
VIN=VIH Iog=-20vA .
High-Level v ! 6.0(5.9 [6.0 | - |59 ]| - v
Output Voltage OH or VL
Iog=-4mA 14.5 |4.18 |4.31| - |4.13] -
Iog=-5.2mA|6.0 | 5.68 | 5.80 - 5.63( -
2.0 - 0.0 0.1 - 0.1
= 4.5 - 0.0 0.1 - 0.1
VIN=V Iy Io1,=20uA .

Low-Level 6.0 -~ [0.0 [0.1 | - |o0.1
Output Voltage VoL v
pu & or VIL | 1op=4mA 4.5 - [o0.17]0.26| - | 0.33

IoL=5.2mA (6.0 - 0.180.26 - 0.33
Input Leakage _
prene B Iy | Vin=Vec or GND 6.0 - - 0.1 | - (1.0 ,
u
Quiescent I Vin=V GND - - -
Supply Current cc IN=¥Ce oF 6.0 4.0 40.0
AC ELECTRICAL CHARACTERISTICS (CL=50pF, INPUT ty=tf=6ns)
Ta=25°C Ta=-40785°C
PARAMETER SYMBOL| TEST CONDITION 2 = =] UNIT
VCC | MIN. | TYP. | MAX. | MIN. | MAX,
2.0 - 75 -
1Ly 30 95
Output Transition Time 4.5 | - 8 15 - 19
CTHL 6.0 - 7| 13| - 16
Propagation Delay Time | tpLy 2.0 - 100 | 195 - 245
__ 4.5 - 25 39 - 49 ns
- t
(CLOCK, CE-Q, CARRY)| tpHL 6.0l a | as | - 42
Propagation Delay Time | tpLH 2.0 - 1001195 - 245
L RRY) 4.5 | - 25 39 - 49
(CLEAR - q, CA tpHL 6.0 - | 21 |33 | - | 42
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TC74HC4017P/F

AC ELECTRICAL CAHRACTERISTICS (Continued)

PARAMETER SYMBOL | TEST ¢ Ta=25°C Ta=—40n85°C|
EST CONDITION Vce | MIN. | TYP. | MAX. | MIN. | MAX. I
Maximum Clock . 2.0 5 10 - 4 -
Frequency MAX 4.5 25 41 - 20 - MHz
6.0 29 48 - 24 -
Minimum Pulse Width tw(L) 2.0 - 30 75| - 95
(CLOCK) ty(H 451 - 8 | 15 | - 19
v 6.0 | - 7 13 - 16
Minimum Pulse Width 2.0 - 30 75 - 95
(CLEAR) ty (H) 4.5 | - 8 15 - 19
6.0 - 7 13 - 16
2.0 - - 0 - 0
ns
Minimum Set-up Time tg 4.5 - - 0 - 0
6.0 | - - 0 - 0
2.0 - 30 75 - 95
Minimum Hold Time th 4.5 _ 7 15 _ 19
6.0 - 6 13 - 16
Minimum Removal Time 2,0 - 25 75 - 95
tre - -
(CLEAR) rem 4.5 6 15 19
6.0 - 5 13 - 16
Input Capacitance CIN _ 5 10 _ 10
pF
Power Dissipation
Capacitance Cpp(D) - 74 - - -

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 operating current can be obtained by the equation hereunder.

IcC(opr.) = Cpp * Voo * fIN + Icc
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SWITCHING CHARACTERISTICS TEST WAVEFORM

— Vee Vee
CLOCK Z:o%_\_/[swr\_ CLEAR 50%
— GND —-————' ¢ GND
1M LTHL w
VoH VoH
i 20% Ql ~ Q9 50%
_| L ‘
10% VoL ¢ pHL Vo,
LpLH LpHL
Vee Qo, / VoH
CLOCK 7 50% 750% mgg‘{. / 50%
aXD VoL
LUTLH CTHL tpLH
CARRY 9 7 Von
our 50%
3} %O%H -T'H VoL
pL pHL
/o Vee \ 5o Vee
CLOCK 7 50% . 50%
CE §
GND GND
v —_—— - -
—_ 7 cc Y v
CE 50% £ 50% N ce
_,/ CLOCK \
—— == GND i\
tg th tg n GND
F A Vou ST VoH
Qn / Qn /
L
VOL L VOL
ICC(opr.) TEST CIRCUIT
5 : * : INPUT WAVEFORM IS THE SAME AS
' CLOCK — THAT IN CASE OF SWITCHING
* ' CHARACTERISTICS TEST.
CE 10UTPUTS
]
]
CLEAR |
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