CMOS DIGITAL INTEGRATED CIRCUIT
PRELIMINARY DATA TENTATIVE

TC74HC4017

TC74HC4017p DECADE COUNTER/DIVIDER
GENERAL DESCRIPTION

The TC74HC 4017 is a high speed CMOS DECADE JOHNSON COUNTER fabricated with
silicon C2MOS 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
lexcess voltage.

FEATURES :

* High Speed ................ fmax=36MHz (Typ.) at Vgg=5V

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

» High Noise Immunity ......... VNTH=VNIL=28% Vcc(Min.)

* Qutput Drive Capabiliry ............... 10 LSTTL Loads

+ Symmetrical Output Impedance ..... |Toyl=Igr=4mA(Min.) ,/// ™
* Balanced Propagation Delays .........c.evn. tpLH= tpHL 7 — 7ﬂg'
¢ Wide Operating Voltage Range ....... VgC(opr.)=2VV 6V e ;ﬁfﬁfﬂr&

+ Pin and Function Compatible with 4017B 1

DIP(5~22E)
ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT
Supp\y Voltage Range 0.5~ 7 v
rrrrrrrr e e — A———=—1 FIN ASSIGNMENT
DL Input Voltage —O SWJVCc+O 5 v
DC Output Voltage ) C \ ) as 1 jls Voo
[nput Dlode Current +20 mA )
. falahel Q1 2 []1s cumax
Output Dmde Current +20 mA
.......... - 03 ’
DC Outpur Current +25 mA N e croox
D¢ Veg/Ground cUrrent 50 mA az ¢ HEERCH
|Pover Dissipation T 500% miv a6 5 e
| N Qv 6 []i1 as
Ltorage remperature Tstg -657150 °c Qs v [:]1) Qs
Lead Temperature 10sec | TL 300 °C
GND 8 do as

* 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
until 300mW.

(TOP VIEW)
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) TC74HCA4017P

TRUTH TABLE

CLOCK CE CLEAR DECODE OUTPUT (H)
X X H Q0 .
X :DON'T CARE
L X L Qn
Qn:NO CHANGE
X H L Qn
_f . L an+l
_i_ L L Qn
H Ry L Qn
H i L Qo+l
LOGIC DIAGRAM
Qo0 Q6 Qz Qs o4
3 5 4 9 10
. __.__E
D aq IR D A D q D Q11
— 153 = L) cK § cxk  gH cx Qb CK g
CE 5 s 1 g s g
I I
Do
cLock A2
CLEAR —————90—[15
1 2 6 k4 11 12
Qs Q1 [ Q3 @9 CARRY
ouT
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TC74HC4017P

TIMING DIAGRAM

CLIAR ]
orock LT LALLMy |
o pipinininte
Qo I
Q1 i
Qs —
[
Q4
Qs
Q6 —
[
Q8
Qo ]
CARRY OUT
INPUT and OUTPUT
RECOMMENDED OPERATING CONDITIONS EQUIVALENT CIRCUIT
PARAMETER SYMBOL LIMIT UNIT
Supply Voltage Vee 2v6 v Voo Voc—e-e-q
Input Voltage VIN 0~ Ve v ]J !
E\Itput Vol?age S Vout 0~ Ve \Y — ?
T)R)erating Temperaturerii Topr o 40~ 85 °C DU ——
S — 1INPUT | OUTPUT
Input Rise and Fall Time |ty, tg|01000(Vee=2.0V) |
0 2 500(Vee=4.5V)  ns 1 F
0 ~ 400(Vee=6.0V) GND _¢4_1
GND
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) TCTAHCA017P

DC ELECTRICAL CHARACTERISTICS
Ta=25°C Ta=-40185°C -
S o .
PARAMETER SYMBOL TEST CONDITION FVCC MIN. | TYp. | MAX. | MIN. | MAX. IT
High-Tevel 2.0 1.5 - - .5 -
Viy 4.5 ] 3.15 - - 3.15 - s
Input Voltage
6.0 | 4.2 - - 4.2 -
2.0 - - 0.5 - 0.5
Low=-lLevel VoL 4.5 _ _ 1.135 _ 1.135 v
Input Voltage 6.0 B _ 1.8 B 1.8
i 2.0 11.9 2.0 - 1.9 -
— Tou==20uA |4.5 | 4.4 |45 | = |4 | -
High-level Vig=Vin | 10 B
Voi 6.0(5.9 |6.0 | - ]5.9 v
OUth[ VO] Cag(‘, () Or V}I }‘ - 7 R T T " T |
: Top=-4mA 14,5 | 4,18 | 4.31 | - 4,130 -
*’ Tou=-5-2mA[6.0 [ 5.68 [5.80 | - [ 5.63] -
{ 2.0 - 0.0 0.1 - 0.1
, | = - 0.0 0.1 - 0.1
ViN=Y1H 1oL 20 A 4.5 .
Tow-lLevel v ‘ 6.0 - |o.0 |o0.1 - o
ape oL o - - o =V
Output Voltage or Vit | ygp=ama 45| - o017 )0.032) - | 0.37
J ]OL='§.2mA 6.0 - 0.181 0.32 - 0.37
Input Leakage RTINS 7 ,7 - 7 _ - 0 N :7 ol
Current TN ViN=Vee or GND 6.0 0.1 1.
- - 8 - — pA
Quiescent o Ving=V e GND _ _ - ,
Supply Current oe INTVeC O 6.0 4.0 40.0
AC ELECTRICAL CHARACTERISTICS (CpL=50pF, INPUT ty=tf=6ns)
Ta=25°C Ta=-40"85°C
PARAMETER SYMBOL| TEST CONDITION } i UNIT
Ve | MIN. | TYP. | MAX. | MIN. ' MAX.
. 2.0 - 0 -
it 3 75 90
Output Transition Time 4.5 - 8 15 - 18
CTHL 6.0 | - 7 1 13| - 16
Propagation Delay Time | tpLy 2.0 - 110 205 - 250
4.5 - 30 41 - 50 ns
CLOCK - CARRY) tpHL
¢ Ry P 6.0 | - 26 | 35 | - 42
Propagation Delay Time | tpLH 2.0 | - 110 | 225 - 1270
(CLEAR CARRY) | 45 - 29 o) >4
LEAR - Q, CpHL 6.0 1 - 25 | 39 | - 46
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TC74HC4017P

AC ELECTRICAL CAHRACTERISTICS (Continued)

PARAMETER i Ta=25°C Ta=-40785°C 0
SYMBOL [ TEST CONDITION (y—Temn. Togp. Tmax. | min. | wax. | "
Maximum Clock p 2.0 4 8 - 3 -
Frequency MAX 4.5 20 33 - 16 - MHz
6.0 | 23 38 - 17 -
N B e N—
Minimum Pulse Width (L) 2.0 -~ 30 75 - 90
(CLOCK) o () 4,5 1 - 8 15 - 18
g W (H
S 6.0 ) - _{¥LJ 1 3,4 = _4_J_6‘_
Minimum Pulse Width 2.0 - 30 75 - 90
(CLEAR) tw(H) 4.5 1 - 8 15 - 18
6.0 - 7 13 - 16
2.0 -~ 0 - 0
ns
Minimum Set-up Time ts 4.5 - - 0 - 0
6.0 - L-T 0 - 0
B 20| - W | 5] - 90
Minimum Hold Time th 4.5 _ 8 15 _ 18
F_ 6.0 - 7 13 - 16
Minimum Removal Time 2.0 - 30 75 - 90
trem - -
N HEEE:
- : - 4 ﬁB.F. - —
Input Capacitance Cin - 5 10 _ 10
Power Dissipation L‘ﬂi—f‘“"# T
Capacitance Cpp(1) - 74 - - -

Note (1) Cpp is definec¢ 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 * Vee * fIN + Icc



TC74HC4017P

SWITCHING CHARACTERISTICS TEST WAVEFORM

[\ L\ o
CLOCK A-50% \_ 5%—\_— CLEAR
GND GND
triH TTHL
73 Vou Von
Qn 50% a1 ~ a8 50%
|10% S S ' o
A VoL tpHL VoL
CplLH _teHL
Veeo Q0, Vo
CLOCK 7 50% \_ 50% CAgg% / 500%
Zannd GND VoL
CTLH . brHL CpLH
- o Vi
CARRY SOk 0H
ouT 50%
A 104 \
LiLH TpHL VoL
il T
[ Vee
CLOCK £ 0% _
/ o
GND
_ g ———g———— Ve
cB 50% A
CLOCK
-t = —d———— aND
tg th
ST T Vou ===~ Vou
/ an ’
Qn / /
L /
Vo Vou
ICC(opr.) TEST CIRCUIT
R % : INPUT WAVEFORM IS THE SAME AS
’ CLOCK — THAT IN CASE OF SWITCHING
* i CHARACTERISTICS TEST.
B JOUTPUTS
’ 1
1
CLEAR 1

——7L
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TC74HCA4017P (

Toy CHARACTERISTICS

IgL, CHARACTERISTICS

HIGH LEVEL OUTPUT VOLTAGE Vg —Vag ()
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LOW LEVEL OUTPUT VOLTAGE Vg, (V)
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PROPAGATION DELAY TIME
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BUPPLY VOLTAGE Vog(V)

terH, UTHL - CL CHARACTERISTICS (TYP.)

tprH, tpHL - CL CHARACTERISTICS (TYP.)
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) TC74HC4017P

fyax — Voo CHARACTERISTICS (TYP.)
1 e

MAXIMUM FREQUENCY

T 1 SL=50p¥
- Ta=25C
~ 50
: .
30—
v ‘
= . A
A V
M
o
310 —
o
-
5
0 1 2 5 ¢ 5 3
SUPPLY VOLTAGE Vg (V)

369



