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CMOS Counter/Dividers

High-Voltage Types (20-Volt Rating)
CD4017B—Decade Counter with

10 Decoded Outputs
CD4022B—0Octal Counter with

8 Decoded Outputs

B CD40178 and CD4022B are 5-
stage and 4-stage Johnson counters having
10 and B decoded outputs, respectively.
Inputs include a CLOCK, a RESET, and a
CLOCK INHIBIT signal. Schmitt trigger
action in the CLOCK input circuit provides
pulse shaping that allows unlimited clock
input pulse rise and fall times.

These counters are advanced one count at
the positive clock signal transition if the
CLOCK INHIBIT signal is low. Counter
advancement via the clock line is inhibited
when the CLOCK INHIBIT signal is high.
A high RESET signal clears the counter to
its zero count. Use of the Johnson counter
configuration permits high-speed operation,
2-input decode-gating and spike-free de-

coded outputs. Anti-lock gating is provided,

thus assuring proper counting sequence. The
decoded outputs are normally low and go
high only at their respective decoded time
slot. Each decoded output remains high for
one full clock cycle. A CARRY-OUT signal
completes one cycle every 10 clock input
cycles in the CD4017B or every 8 clock
input cycles in the CD4022B and is used to
ripple-clock the succeeding device in a
multi-device counting chain.

RECOMMENDED OPERATING CONDITIONS

CD4017B, CD4022B Types

Features:

Fully static operation

Medium-speed operation . . .

10 MHz (typ.) at Vpp = 10V
Standardized, symmetrical output
characteristics

100% tested for quiescent current at 20 V
§-V, 10-V, and 15-V parametric ratings
Meets all requirements of JEDEC Tentative
Standard No. 13A, “Standard Specifications
for Description of ‘B’ Series CMOS Devices”

Applications:

The CD4017B and CD4022B types are supplied in
16-lead hermetic dual-in-line ceramic packages
16-lead dual-in-line plastic package
(E suffix), 16-lead small-outline packages (NSR suffix),
and 16-lead thin shrink small-outline packages (PW and
PWR suffixes). The CD4017B types also are supplied in
16-lead small-outline packages (M and M36 suffixes).

(F3A suffix),

Decade counter/decimal decode display
(CD4017B)

Binary counter/decoder

Frequency division

Counter control/timers

Divide-by-N counting

For further application information,
see ICAN-6166 “"'COS/MOS MSI
Counter and Register Design and
Applications”

For maximum reliability, nominal operating conditions should be selected so that operation

is always within the following ranges:

CHARACTERISTICS Vpp —LIMITS uniTs|
(V) Min. | Max.
Supply-Voltage Range (For T = Full Package-
Temperature Range) 3 18 Vv
5 - 25
Clock Input Frequency, fo 10 - 5 MHz
15 - 55
5 200 -
Clock Pulse Width, tyy 10 90 - ns
15 60 -
5
Clock Rise & Fall Time, t,c|. tfcL 10 UNLIMITED"
15
5 230 -
Clock Inhibit Setup Time, t 10 100 - ns
15 70 -
5 260 - .
Reset Pulse Width, tgy 10 110 - ns
15 60 -
5 400 -
Reset Removal Time, 1., 10 280 - ns
15 150 -

*Only if Pin 14 is used as the clock input. If Pin 13 is used as the clock input and Pin 14 is tied high (for advancing
count on negative transition of the clock), rise and fall time should be < 15 us.
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CD4017B, CD4022B Types
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CD4017B, CD4022B Types

MAXIMUM RATINGS, Absolute-Maximum Values: [ T JAMBIENT TEMPERATURE [Ta1s £3°C. T TR
DC SUPPLY-VOLTAGE RANGE, (Vpp) PRt R R i e ] 18582
Voltigen rafannntid WOVEE TN icisasis it oo 0.5V to +20V i ?%: : i H "I R B e e
INPUT VOLTAGE RANGE, ALLINPUTS ...vovsernenennrneeeeneneneenesenssanens 0.5V to Vpp +0.5V B sop T HTe To-soumce VLGt Tea-8v 11T
DC INPUT CURRENT, ANY ONEINPUT ..ottt iiiiiiiiiiiiiniiiin et sn s eaaans £10mA PR Ed saes b Sae Y. pfe T
POWER DISSIPATION PER PACKAGE (Pp): £ 14 fiiid fEses
FOrTAm =580CH0 +100%C 11 uuvururnnresrnnnesmenstertesertteseseiernstenbertassans 500mW : T eissess
ForTA = +1000C 10 +1250C. ...uuuvininiinniianeieaaaiaians, Derate Linearity at 12mW/°C to 200mW A i 5159, 53473 dapan HF
DEVICE DISSIPATION PER OUTPUT TRANSISTOR 3 R
FOR Tp = FULL PACKAGE-TEMPERATURE RANGE (All Package Types) ...................... 100mW 5 ofr
OPERATING-TEMPERATURE RANGE (TA). ... ..o vvvieneiineeeeite ittt neanaee -550C 10 +1259C 5 BT
STORAGE TEMPERATURE RANGE (Tgig) . ++x <o vvnvreinnnnuinenniinnseienansas -659C to +150°C et
LEAD TEMPERATURE (DURING SOLDERING): g : :
Al distance 1/16 £ 1/32 inch (1.58 £ 0.79mm) from case for 108 Max ........cevvvirvrnvrrnanns +265°C ORAIN-TO-SOURCE VOLTAGE (Vpsi—V N
Fig. 5— Typicel output low (sink) current
characteristics.
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i
i
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STATIC ELECTRICAL CHARACTERISTICS i HF HH T
u @ 75 I § 5
CHARAC- CONDITIONS LIMITS AT INDICATED TEMPERATURES (°C) o § A o w
TERISTIC VR R e
R 22
Vo | +25 s AT 23
DRAIN-TO- SOURCE VOLTAGE (vpg)—V w >
) (V)| (v)|-55 | —40 | +85 [+126 |Min. | Typ. |Max. = -]
Fig. 6— Minimum output low (sink) current §
Quiescent - ob1 6 s L 150] 150 - 0.04 5 characteristics. *=
:‘;u"eMn:_u _ 015| 15 20 20 600 600 | — 0.04 20 onm-t;_;-;ouac: n?.;me l\v‘oglj: "
. [AMBIENT TEMPERATURE (To1"25°C[ 4] T e
oe — lo20[ 20| 100[ 100 3000] 3000 - | 0.8 100 iR P
7 i 61| 042 0. - Tt 3 il
Qi Lo 04 05| 5| 064 06 0.36 | 051 1 f + ‘ _a:‘ng
(Sink) Current| 0.5 0,10 10 16| 15 1.1] 09| 13| 26| - : e H4 E
hoL Min. 15 |o15| 15| 42 a| 28| 24| 34| e8| - R 2
ety ST TRIES B )
4, -0. -0, -0.42| -0. - = 1 i
Output High 6 05| 5 |-0.64|-0.61{-0.42|-0.36 [—0.51 1 mA : SEHHEREEE .3
{Source) 25 05| 5 -2| -1.8| -13|-115| 16| -32| - ! § i i
15 v w
f“"EM“i‘é 95 |o10[ 10| -18] <15 —1.1] 09| 1.3 -28] - i IS
OH™™ 135 [o01s| 15 | —a2| -4 | —28| —24| —34] —68] - T 3
Output Voltage: 05| 5 0.05 - 0|005 _
Low-Level, 0,10 10 0.05 5 0]0.05 Fig. 7— Typical output high f: ) t
VoL . - foas| s 0.05 = 0[00s| crerestenus
-TO-SOURCE VOL et
Output ; 05| 5 4.95 495 5| — S N
Voltage: etrerdre el
High Level, 0,10 | 10 9.95 9.95 10| - SAT N0 S0 Vouraa ge)--3 VLT ¥
Von Min. = 0,151 15 14.95 14.95 15| - H#H 3
m=s ]
0545| - 5 1.5 - — 1.5 HHH 2
Input Low g 5
Voltaw 1,9 — 10 3 — - 3 =10V, o
VieMax. 15135 - |15 4 2 -1 4y 08
; g
Input High 0545| - 5 35 35 -1 - By o
Voltage, 1.9 - 10 7 7 = ]| = - | 5
ViuMin. e 338 — | 15 1 n| -1 - T il
Input Current 6 szcy-2asziar
= 0,18 0.1 | 20 +1 + - | +0.1 .
Iin Max. 18 0 0.1 ! 10 A Fig. 8— Minimum output high (source) current
characteristics.




DYNAMIC ELECTRICAL CHARACTERISTICS

CD40178B, CD4022B Types

At'l'A=25°G.Inputt,,tf-20ns.c|_-50pF.RL=ZOOkS?.

CHARACTERISTIC CONDITIONS LIMITS UNITS
' Vpp (V) Min.l Typ.lMax.
CLOCKED OPERATION
X 5 - |325 |650
Propagation Delay Time, tpy_. tpH 10 - |135 [270
Decode Qut 15 - 85 [170 fis
5 - | 300 |600
Carry Out 10 - 1125 | 250
15 — 80 |160
Transition Time, tTHL, tTLH ‘3 - 122 ﬁ
; : 1 = ns
Carry Out or Decode Out !I_me 15 | a0 80
_ 5 25| 5] -
Maximum Clock Input Frequency, foLs 10 5| 10| - MHz
. 15 55| 11| -
5 — | 100 {200
Minimum Clock Pulse Width, W 10 - 45 | 90 ns
_ 15 — |1 30 | 60
Clock Rise or Fall Time, 1,CL, 1,CL 5,10, 15 UNLIMITED
Minimum Clock Inhibit 13 e 1;3 fgg .
to Clock i -
o Clock Setup Time, t¢ 15 _ 3% | 70
Input Capacitance, Cypy Any Input - 5 — pF
RESET OPERATION
Propagation Delay Time, TPHL, 'PPLH 8 — 265 [53¢
Carry Out or Decode Out Lines 9 = |15 |20 ns
Z 15 — B5 [170
5 ~ 130 |260
[Minimum Reset Pulse Width, tw 10 - | 55 |110 ns
16 - 30 | 60
5 — 200 J400
inimum Reset Removal Time 10 — 1140 |280 ns
15 — 75 150

* Measured with respect to carry output line.
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CD40178B, CD4022B Types

Yoo

LA T

Fig. 14 = Quisscent-device
currant test clrcuit

C b —~
1—L*— 1 ] i3
L] [}
3 "
4 o
] | 3
[ 1
N—r L]
L] *
- -
BRCH- 30900

‘t"w
m’l.!;’_-
Yoo - MOTE
NEASUREL INPUTS
:"’@" SEQUENTIALLY,
Ve = TO BOTH Vipp AND Vgg:
-~ COMMECT ALL WD
) BPUTS TO EITHER
v # 1 Voo OR Vgg
' Vs

WrCE-arean

Fig. 1£ -~ inputjeakege current.

Fig. 18 — Divide b, N caunter (N < 10) with N

Yo

meuTy | qutrers
Yin

N e h?
'"_ ad o
v N -

™ cogmte
Fig. 18 — Input-voltege test elrowit.

When the Nh decoded output is resched
INth clock pulse) the S-R flip fiop (con-
structed from two NOR gates of the
CD4001B) generates a reset pulss which
clears the CD4017B or. CD4022B 1o its zero
count. At this time, if the N' dacoded out-
put is greater than or agual to 8'ln the CD-
40178 or § in the CD4022B; the Coy line
goes high to clock the next CD40178B or CD-
4022B counter section. The "0 decoded
output 2lso goes high at this time. Coinci-
dence of the clock low and decoded "0"
output low resets the S-R flip flop to enable
the CD4017B or CD40228. It th: Nth g

Fig. 17 — Dynamic power dissipation test circuit, decoded outputs. coded output is less than 6 (CD4(.17B) nr 5
(CD4022B), the Cqyyt line will not go high
and, therefore, cannot be used. in this case
"0" decoded output may be used to perform
the clocking function for the next counter.
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MECHANICAL DATA

0.125 (3,18) MIN

N (R—PDIP—T**) PLASTIC DUAL-IN—-LINE PACKAGE
16 PINS SHOWN
PINS **
- A »
o 14 16 18 20
16 ’ 0.775 | 0.775 | 0920 | 1.060
o e B e I e W o B e B T ACMAX 1 19,69) | (19,69) | (23,37) | (26,92)
0.745 | 0.745 | 0.850 | 0.940
) %ﬁgfg)) ACMING 1 18,92) | (18,92) | (21,59) | (23,88)
MS—001
P2 SN S s e s e A VARIATION AA BB AC AD
w J L 8
0.070 (1,78)
0.045 (1,14) A
0.045 (1,14) 0.325 (8,26)
> r 0,030 (0.78) 0.020 (0,51) MIN 0.300 (7,62)
I | \ 5 0.015 (0,38)
| | —
1 1 0.200 (5,08) MAX Tcouge Plane
\. ‘ ‘ \)Jl i Seating Plane
(B ¥ (0,25) NOM

0.021 (0,53)
0.015 (0,38)

[4]0.010 (0,25) @]

—pf —

)

U M/WE_% Pin Only A

= 20 Pin vendor option

J 0.430 (10,92) MAX

4040049/E  12,/2002

NOTES:  A. All linear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.

@ Falls within JEDEC MS—001, except 18 and 20 pin minimum body length (Dim A).

@ The 20 pin end lead shoulder width is a vendor option, either half or full width.
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