CMOS Decade
Counter/Divider

Plus 10 Decoded Decimal Outputs

The RCA-CD4017A consists of a 5-tage
Johnson decade counter and an output de-
coder which converts the Johnson binary
code to a decimal number. Inputs include a
CLOCK, a RESET, and a CLOCK INHIBIT
signal.

The decade counter is advanced one count at
the positive clock signal transition if the
CLOCK INHIBIT signal is low. Counter ad-
vancement via the clock line is inhibited
when the clock INHIBIT signal is high. A
high reset signal clears the decade counter to

its zero count. Use of the Johnson decade
counter configuration permits high speed
operation, 2-input decimal decode gating,
and spike-free decoded outputs. Anti-lock
gating is provided, thus assuring proper
counting sequence. The 10 decoded outputs
are normally low and go high only at their
respective decimal time slot. Each decoded
output remains high for one full clock cycle.
A CARRY-OUT (CouT) signal completes
one cycle every 10 clock input cycles and is
used to clock the succeeding decade directly
in a multi-decade counting chain,

These types are supplied in 16-lead her-
metic dual-in-line ceramic packages (D and
F suffixes), 16-tead dual-in-line plastic
packages (E suffix), 16-lead ceramic flat
packages (K suffix), and in chip form (H
suffix).

MAXIMUM RATINGS, Absolute-Maximum Values:

STORAGE-TEMPERATURE RANGE (Tseg)

OPERATING-TEMPERATURE RANGE (Tp):
PACKAGE TYPES D, F, K, H
PACKAGE TYPE E

DC SUPPLY -VOLTAGE RANGE (Vpp)

(Voltages referenced to Vgg Terminal) . . . ... ..

POWER DISSIPATION PER PACKAGE (Pp):
FOR Tp = —40 to +60°C (PACKAGE TYPE E)
FOR Tp = +60 to +85°C {PACKAGE TYPE E!}

FOR T, = -55to +100°C (PACKAGE TYPES D, F, K)
FORT, = +100 to +125°C (PAGKAGE TYPES D, F, K)
DEVICE DISSIPATION PER OUTPUT TRANSISTOR

~65 to +150°C

-55 to +125°C
-40_to +,86°C

...................... 0.5 +15 V.

......................... 500 mwW
...... Derate Linearly 8t 12 mW/°C t0'200 mwW

...................... 500 mwW
. Derate Linearly at 12 mW/°C to 200 mW

FOR Tp = FULL PACKAGE-TEMPERATURE RANGE [ALL PACKAGE TYPES) . ...... 100 mw

INPUT VOLTAGE RANGE, ALL INPUTS
LEAD TEMPERATURE [DURING SOLDERING):

.................. 0510 Vpp +05 V

At distance 1/16 ¢ 1/32 inch {1.69 * 0.79 mm) from case for 10smax. . .. ... ........ +266°C
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Fig. 1 — Lagic dragram.
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CD4017A
FUNCTIONAL DIAGRAM

Features:

® Synchronous decade counter plus 10 de-
coded outputs

® .Fully static operation

& Medium speed operation. . .
...6MHz (typ.) at VDD —~Vss =10 V

Quiescent current specified to 15 V

B_Maximum input leakage current of 1 uA
at 15 V {full package-temperature range
range)

®  1-V noise margin (full package-tempera-

ture range)

Applications:

® Decade counter/decimal decode display

® Frequency division

= Counter control/timers

= Divide by N counting

N =2 — 10 with one CD4017A and one
one CD4001A

N > 10 with multiple CD4017A"s

For further application information, see
ICAN-6166 “CMOS MSI Counter
and Register Design & Applications”
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Fig. 2 — Timing diagram.
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CD4017A Types

STATIC ELECTRICAL CHARACTERISTICS

LIMITS AT INDICATED TEMPERATURES {°C)
CONDITIONS
D, F, K, H PACKAGES E PACKAGE UNITS
CHARACTERISTICS - Voo
Vo |Vin |VDD +25 +26 1
wi [ o | % Trve Jume ] 7251 40 Tyve Tomr | % weurs |
Yoo NOTE
- - 5 5 03 5 300 50 0.5 50 700 ‘\,_@_. :: MEASURE iNPUTS
Quiescent Device ° SEQUENTIALLY,
Corren, 1, Max. - - ta| 10 05 10 600 | 100 1 100 | 1400 | pA ves :: mcu'mmvu
- - 15 50 1 50 2000 | 500 5 500 | 5000 MPUTS TO EITHER
i Vop OR Veg-
Output Voltage: Vss
- 5 5 0 Typ.; 0.05 Max.
Low-Lavel, a1cs- 27002
VoL - 10 10 0 Typ.: 0.05 Max.
High Love _ o | s .95 Min.: 5 Typ. v Fig. 10 — Input-leakage-current test circuit,
VoH - 0 |0 9.95 Min.; 10 Typ.
Noise Immunity: 42 | - 5 1.5 Min.; 2.25 Fyp.
Inputs Low,
VNL 9 - 10 3 Min.; 4.5 Typ.
v
Inputs High 0.8 - & 1.6 Min.; 2.25 Typ.
VNH 1 - 10 3 Min.; 4.5 Typ.
Noise Margin 45 — 5 1 Min.
inputs Low
Vi 9 - 10 . 1 Min, v
Inputs High, 05 - 8 1 Min. Voo
VNMH 1 - 10 1 Min, t
INPUTS ouTPUTS
Qutput Drive VeV, ™
Current: 00" "NM - o .
N-Channel (Sink) o b bl ?_
VL - e
Decoded 0s | — s [ 006 | 00 005 | 0.035| D03 | 0.1 00257 0.02 - |-
IpN Outputs 05 | - 10 | 012 | o4 0.1 0.07 (<0085 04 007 | 0.055 ¥ woTe "
Min Vss gllf::::rso-m TIoN
Carry 05 | — § | 0188 | 04 | 015 | 0n05| DO9S| 04 | 008 |-0065
Output 05 | - | 10 | 045 |1 036 | 025 | 0.3 | 1 026 | 02 i
P Channel {Source) mA Fig. 11 — Noiss-immunity test circuit.
Decoded a5 | — 5 |-0.0375/—0.075 |-0.03[~0.021 (0.018 |0.075|-0.015 |-0.012
P Outputs 95 | — 10 (<012 |-02  [-0.1 [|-0.07 |-DOB5{-02 }-0.07 |-0.055
Min | Carry a5 | - 5 |-0.185 |-04 |-0.356 |-0.10% -0.085[-04 [-0.08 |-0.065
Output 95 | - 10 1045 |1 -0.35 |-0.25 1—&3 -1 ~0.24 |-0.20
Input Leakage Any Input
Current, - - 15 210‘5 Typ., 1 Max. HA
M
When the Nth decoded output is reached
. (Nth ciock puise) the S-R flip flop (con-
Etz: e T structed from two NOR gates of the
1= CLOCK - .
INMIBT comra RESET “"  CD4001A) generates a reset pulse which
\ ][z] [ . clears the CD4017A to its zero count. At
o this time, if the Nth decoded output is
ouTPUTS 0 DECODEG QUTPUT :;E:'_“Z'ju‘?;ﬂ greater than or equal to 6, the CQUT line
t-cock:n o goes high to clock the next CD4017A
Y1 1 counter section. The “0” decoded output
I I . - . . .
! also goes high at this time. Coincidence of
! the clock low and decoded “0" output low
! resets the S-R flip flop to enable the
1 CD4017A. if the Nth decoded output is
L ' gossasazmi  less than 6, the CouT line will not go high

and, therefore, cannot be used. In this case

Fig. 12 — Divide by N counter (N < 10) with N "0 deco‘:"ed outpu‘t may be used to perform
decoded outputs. the clocking function for the next counter.
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RECOMMENDED OPERATING CONDITIONS at T4 = 25°C, Except as Noted.
For maximum reliability, nominal operating conditions should be selected so that

operation is always within the following ranges:

LIMITS
CHARACTERISTIC VDD D,F,K,H E UNITS
v) PACKAGES PACKAGE
MIN. | MAX. | MIN. | MAX.
Supply Voltage Range (For Ta=Full 3 12 3 12 v
Package-Temperature Range}
Clock Inhibit 5 500 - 700 -
Setup Time, tg 10 200 - 300 - ns
. 5 500 - 830 -
Clock Puise Width, ty 10 170 _ 250 _ ns
5 dc ? dc 0.6
Clock Input Frequency, fo 10 de de 2 MHz
, . 5 - 15 - 15
Clock Rise or Fall Time, t,CL, t§CL 10 _ 15 _ 15 s
. 5 500 - 830 - ns
Reset Pulse Width, ty, 10 165 _ 250 _
. 5 750 - 1000 -
Reset Removal Time 10 25 _ 275 _ ns
AMBIENT TEMPERATURE (T, ) «28¢C e PAMBIENT (Ty) = 25°CH i_i__. Bat T
TYPICAL TEMPERATURE #on trvmeac + 29
E1500| ALL VALUES OF Vpn=0.3 %/°C 300 |FOR AL VALUES OF Vpn =03 %/°C ing
lé Hy | 1 I Y i ‘ —E
‘S H ;zoc H : oS
i ie T \'5 :F 1‘\“‘# > 4
H LS o M A W 8 il
5 I Ot f I = 1 =
= s“'\' ” ; 100 ]
P it ¢ -
(] 0 ‘!0 : 5:)” ;]a” 0 L] o 10 20 30 40 50‘ T‘CD 70‘ !0’”
LOAD CAPACITANCE {C, 1—pF sacsirezs LOAD CAPACITANCE (Cy )— pF sacsrersmt

Fig. 5 — Typical trensition time vs. Cy for

decoded outputs.
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Fig. 8 — Typicsl dissipation cheracteristics.

Fig. 6 — Typical transition time vs. Cy for
carry output.
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AMMENT TEMPERATURE (7,1 - 285¢ T
2 TYMCAL TEMPERATURE COEFFICIENT FOR -1 ..
| 1300}ALL WALUES OF wpp + 0.3% /°C SeaN
E 284
H i
b 33253881
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Fig. 3 — Typical propagation delay time vs.
Cy for decoded outputs.
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Fig. 4 — Typical propagation delay time vs. Cy.

for carry output.

—_—

AMBIENT TEMPERATURE (T,) +23°C S 1]113 T
LDAD CAPCITANCE (€ 1+ IS pF J.' e
i frofathnn
J g + i
g B
38 . I
i i
£ S i
3 TR
§ e
2 HEtr
- PR e
§ sas SR8 boRs]
d oy rv:
it
;H{} jill

0 20

LY VOLTS (Vpo) 22C5-i9N6T

Fig. 7 — Typical clock input frequency vs. Vop.

Test parformed with the following
sequence of “'1's and “‘O’s’" at each switch.

@-0-204 92

S3 S1 Sz 53
1 o 1 o
0 [ [} o
0 [ 1 1}
1] 0 [}} o
[} [ 1 5}
o [ 0 1}

o 1 [

Fig. 9 — Quiescent device current test circuit.
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CD4017A Types

DYNAMIC ELECTRICAL CHARACTERISTICS

At T = 250C, Input t,t; = 20 ns, C| = 15 pF, R|_ = 200 k2

LIMITS
TEST
CHARACTERISTIC | CONDITIONS D.F, K H E UNITS
PACKAGES PACKAGE
Voo
v) MIN. [ TYP. ] MAX. | MIN. | TYP. I MAX.
CLOCKED OPERATION
Propagation Delay
Time; tpHL tPLH
5 - 350 1000 - 350 1300
Carry Out Line
10 - 125 250 - 125 300
ns
5 - 500 1200 - 500 1600
Decode Out Lines
10 - 200 400 - 200 500
Transition Time;
ITHL. tTLH
5 - 100 300 - 100 350
Carry Out Line
10 — 50 150 - 50 200
ns
5 - 300 900 - 300 1200
Decode Out Lines
10 - 125 350 - 125 450
Maximum Clock Input 5 1 215 ¥ 0.6 2.8 - MHz
Frequency, 'CL. 10 3 5 - 2 5 ~
Minimum Clock Pulse 5 -~ | 200 500 - | 200 830 ns
Width. 0| - |10 [ 170 | - |10 | 250
Clack Rise & Fall Time; 5 = | - 15 - |- 15 s
1, CL, :CL 10 _ _ 15 ” _ 15
Minigaim Clack _Inhibit 5 - {175 500 - |78 700 e
S 10 — 75 2| - |75 | 300
Average |nput _ _ _ _
Capacitance, C Any input 5 5 pF
RESET OPERATION
Propagation Detay
Time; tpHy_
5 - 350 1000 - 350 1300
To Carry Out Line
10 - 125 250 - 125 300
ns
5 - 450 1200 - 450 1600
To Decode Qut Lines
10 - 200 400 - 200 500
Minimum Reset Pulse 5 - 200 500 - 200 830 s
Width. ty 0 | - {100 | 165 | - [1w00 | 250
Minimum Reset Removal 5 - 300 750 - 300 1000 ns
Time 10 - |00 | 228 ) - |10 | 218

*Measured with respect 10 carry output line
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