3 HARRIS CD4017B, CD4022B Types

CMOS Counter/Dividers

High-Voltage Types (20-Volit Rating) Features:
CD40178—Decade Counter with = Fully static operation .
10 Decoded Outputs ® Medium-speed operation . . . CLOCK-‘T:q E
CDA4022B—O0ctal Counter with 10 MHz (typ.) at Vpp = 10 V mc:x:";—s o H
v -] 2
8 Decoded Outputs = Standardized, symmetrical output RESET— ' _‘_ E
8 CD40178 and CD4022B are 5- characteristics s _’_ a
stage and 4-stage Johnson counters having ® 100% tested for quiescent current at 20 V ——°le
10 and 8 decoded outputs, respectively. ® 5.V, 10-V, and 15-V parametric ratings L b
Inputs include a CLQCK' a RES_ET' 3!“’ a u Meets all requirements of JEDEC Tentative 2o
CLOCK INHIBIT signal. Schmitt trigger Standard No. 13A, “Standard Specifications Vag 6 1 _ege
action in the CLOCK input circuit provides No- 1SA, stanc e tlons vss <8 P
pulse shaping that allows unlimited clock for Description of ‘B’ Series CMOS Devices oanmr
input pulse rise and fall times. Applications: our rvorent
. 208 - T2
These counters are advanced one count at & Decade counter/decimal decode displa co40178
the positive clock signal transition if the piay Functional Diagram

CLOCK INHIBIT signal is tow. Counter

completes one cycle every 10 clock input
cycles in the CD4017B or every 8 clock
input cycles in the CD4022B and is used to

® Binary counter/decod

advancement via the clock line is inhibited aF M ‘";.ef( ecocer

when the CLOCK INHIBIT signal is high. requency division

A high RESET signal clears the counter to ® Counter control/timers c.ocx 4

its zero count. Use of the Johnson counter % Divide-by-N counting Icuch.-'('.i .

configuration permits high-speed operation, " For further application information, reser 2] 3

2-input decode-gatllng and _spd‘(e-freev de- see ICAN-6166 “COS/MOS MSI s

coded outputs. Anti-lock gating is provided, c d Reai Desi d H

thus assuring proper counting sequence. The °“"_‘°' an . egister Design an S 8 &

decoded outputs are normally low and go _ Applications e = =

high only at their respective decoded time rlpple-clockthesucceeding deviceina multi- ) 3 ‘lg

siot. Each decoded output remains high for device counting chain. "j:': T =

one full clock cycle. A CARRY-OUT signal The CD4017B and CD4022B-series types are ) L3
w >
=
3
o

RECOMMENDED OPERATING CONDITIONS

(CD4017B)

supplied in 16-lead hermetic dual-in-line
ceramic packages (D and F suftixes), 16-
lead dual-in-line plastic package (E suffix),
16-tead ceramic flat packages (K suftix), and
in chip torm (H suffix).

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

Functional Disgram

920825 P3N

CD4022B

is always within the following ranges: . oo
I 2 RESEY
CHARACTERISTICS VoD LIMITS UNITS| 2 Joveol
(V) Min. Max. s CARRY QUT
L3 9
Supply-Voltage Range (For Tp = Full Package- 7 .
Temperature Range) 3 18 v e *
5 _ 2 5 92C3-244590)
Clock Input Frequency, foy 10 — 5 MHz
15 — 5.5 TOP VIEW
CD40178
5 200 - TERMINAL DIAGRAM
Clock Pulse Width, tyy 10 90 - ns
15 60 —
5
Clock Rise & Fall Time, t.c(, tcL 10 UNLIMITED* ) Yoo
15 0 RESET
2 CLOCK
5 [230 | - H cammeout
Clock Inhibit Setup Time, tg 10 100 - ns ": ;
15 70 - vss n
5 260 - 920524464
Reset Puise Width, tqy 10 110 — ns
15 60 - TOP VIEW
NC - no connection
5 400 - €040228
Reset Removal Time, t .4 10 280 - ns TERMINAL DIAGRAM
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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Fig. 4 — Timing diagram for CD40228.

*cLocK

* ALL INPUTS PROTECTED BY
CIMOS PROTECTION NETWORK

92CL-28746R3

*CLOCK
INHIBIT

Fig. 3 — Logic diagram for CD40228B.
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CD4017B, CD4022B Types

MAXIMUM RATINGS, Absolute-Maximum Values:
DC SUPPLY-VOLTAGE RANGE, (Vpp}

Voltages referenced to Vgg Terminal)
INPUT VOLTAGE RANGE, ALL INPUTS ..
DC INPUT CURRENT,ANY ONEINPUT ............. .
POWER DISSIPATION PER PACKAGE (Pp):

ForTp =-559C 1o +100°C

ForTA=+1009Ct0+1250C. . iiviiiniiniiniinnaiinnannns
DEVICE DISSIPATION PER OUTPUT TRANSISTOR

FOR Tp = FULL PACKAGE-TEMPERATURE RANGE (All Package Types)...................... 100mW

-0.5V to +20V
-0.5Vto Vpp +0.5V
+10mA

AMBIENT TEMPERATURE (Ta}+25°C TT7
cherfaene :

OUTPUT LOW {SINK) CURRENT (11 ~mA

OPERATING-TEMPERATURE RANGE (Tp) ..=559C to +125°C 37255500
STORAGE TEMPERATURE RANGE (Tgig) ..~659C to +150°C ait
LEAD TEMPERATURE (DURING SOLDERING): > S
Atdistance 1/18 = 1/32inch (1.5 £ 0.79mm) from casefor 10smax .................oovvun.t +265°C DRAIN-Y0-SOURCE VOLTAGE (Vps)—V aics-esiams
Fig. 65— Typical output low (sink) current
characteristics.
[AMBIENT (ale25°C HT
P
E !
z 2 -
STAYIC ELECTRICAL CHARACTERISTICS H ﬁo%
U ° "
N| B
CHARAC- CONDITIONS LIMITS AT INDICATED TEMPERATURES (°C) ) .
TERISTIC Se v
T 3 o™
Vo Vin |VDD +25 s 0 53 o [
V) | M (v)| -85 | —a0 | +85 [+125 |Min. | Typ. [Max. RN 0 SO VOTAE D81V oo
Fig. 6— Minimum output low (sink) current
Quiescent — 05 5 5 5 150 150 | - 0.04 5 characteristics.
Device - 0,10} 10 10 10 300( 300 | — 0.04 10 UA
furre'\rﬂ\t, _ 0,15 15 20 20 600 600 _ 0.04 20 onAm—w‘;soch VOL';AGE(VDS)fV
DD Max. AWBIENT TEWPERATURE (TAT 25 [T TR T
- 0,20 20 100 100 | 3000| 3000 | - 0.08 | 100 chb e LT T , ?
Output Low 0.4 05 5| 064 061 042| 036 0.51 L %g Y él“ 15 “1 LA 3
1 tr + E]
(Sink) Current| 0.5 0,10 10 16| 15 1.1 09| 13 26| - : : H
loL Min. 165 Jo1s| 15| a2] 4| 28] 24| 34 es| - 3
4. —0.64| -0. -0.42(-0.36 |- -1} - 23 <
Output High 6 0,5 5 [-0.64| -0.61 0.42]-0.36 | -0.51 1 mA é
{Source) 2.5 05| 5 -2 -18| -13[-115| 16| -32| - i 3
-9V T
Current, 95 01010 | -16{ -15| -1.1| ~09| —1.3| -26]| - SR 5
lgH Min THHETS 2
135 {015] 15 | 42 -4 -28| -24| 34} -68]| - HHR- R HEs 3
Je8 e diasassteasasiantaaaeti! )
Output Voltage 0.5 5 0.05 — 0]0.05 srie carar
Low-Level, 0,10 10 0.05 _ olo0s Fig. 7— Typical output high (source) current
Voo Max. characteristics.
0,15 15 0.05 — 01005 v
O 0 5 5 4 95 4 95 5 DRAIN-TO-SOURCE VOLTAGE (Vpgi—V
tput - . . . - -
Vonage 0.10] 10 09 o5l 10 T T
High-Level, B R R - EASEREAARAARARARATA Te
Vo Min. - 0,15] 15 1495 14.95] 15 - :S
0545( - 5 15 - -1 18 z
Input Low H
Voltage 19 - 10 3 — - Ty 2
ViLMax.  hsi35| - |15 a - - v ¢
" 3
Input High 0545] - 5 35 35 - - pAAN é
Voitage, 1,9 - |10 7 7 - | - Hih 5
VinMin- g3~ | 1s K n| - - i H §
1
Input Current _5 9265 243z
- 181 18 | 0.1 +0. *1 +1 - 1+10 +0.1| uA
N Max. 0. 01 H Fig. 8— Minimum output high (source) current
characteristics.

COMMERCIAL CMOS

HIGH VOLTAGE ICs



CD4017B, CD4022B Types

DYNAMIC ELECTRICAL CHARACTERISTICS

= 250, = - - .
At Tp = 259C, Input t, ty = 20 ns, C = 50 pF, R|_ = 200 k{2 i
T
=
CHARACTERISTIC CONDITIONS LIMITS UNITS 5
. £
Vpp (V) Mm.I Typ.IMax. £
H
CLOCKED OPERATION c
S
5 — | 325 1650 %
. : 2
Propagation Delay Time, tpy, tpL 4 10 — 1135 1270 g
Decode Out 15 - | 85170 ns
5 — | 300 (600 i
Carry Out 10 - 125 |250 T s &0 ‘ o2 2axe
15 _ 80 ]60 LOAD CAPACITANCE {Cy )—pF
Fig. 10 — Typical transition time as a function
Transition Time, t t 5 — | 100 |200 of load capacitance.
Carry Out or DIEC-([;?ELE) T;LLH 10 — 50 {100 ns ’7 AMBIENT TEMPERATURE (Tg)= 25°C i T
H T
Y ut Line 15 - | 40| 80 } oo HEHTE ! :
5 25 5| — Feoo
Maximum Clock Input Frequency, foL* 10 51 10| — MHz z
15 55| 11| — £ %0
Z 400 HEEHH AR q
5 -~ |100 |200 - o voursoe tioel - Fh
T
Minimum Clock Pulse Width, tyy 10 - {45 | 90 ns 2 00114 e tH
15 — 1 3060 E ool ik i
3 seee Hiio
Clock Rise or Fall Time, t,CL, t;CL 5,10,15 UNLIMITED § o FHisv :
g % T +HH
+ T HH HH
Minimum Clock Inhibit 5 - {115 ]230 ns 5 2 36 a0 50 60 70 80 90 100
to Clock Setup Time, t 10 — 50 {100 LOAD CAPACITANCE (€ ) — oF gocs 30045
15 - 35 70 Fig. 11 — Typical propagation delay time as a
Input Capacitance, Cyy Any Input - 5 - pfF function of load capacitance (clock
to decode output).
RESET OPERATION
R AMBIENT TEMPERATURE (T,):25°C [T 1‘1 IREEs
_ € Lt : r t T
Propagation Delay Time, tpyy, tpy H 5 265 1530 1 roofE t e :
Carry Out or Decode Out Lines 10 - 115|230 ns O it B =
Y 15 ~ |8 170 $ooo
5 — 130 (260 = 0o
Minimum Reset Pulse Width, tyy 10 - 55 (110 ns Z 400
15 - 30 ( 60 g s00f
5 — |200 |400 & ool ! ShETEy
Minimum Reset Removal Time 10 — 140 |280 ns E’ 10 e
15 — 175 150 £ oo e
£ HH
T T HH
* Measured with respect to carry output line. e e 30 a0 50 60 R
LOAD CAPACITANCE (C) } —pF 225-30946
Fig. 12 — Typical propagation delay time as a
- t* 's function of load capacitance (clock
to carry-out).
eLock m
105] AMBIENT TEMPERATURE — T 1 t
(Tq)v25%C - ! )
- 4
siogs . g
| 104
RESET 14 \ e !
e Vi Il
e = ey - ienL - tppuL 5O A A T %
& T
s/ O\ /\ / SRR 720 dihi e Tl
'3 S H
DECODE 0" OR T T %02 ,lf i’ S TW T
OCATRNYT \ / g 2 % T { pRas|
uTPY PUES 2 e
= pgy 920530948 ;?/ : “ T K
o] | 1
DELAYS MEASURED BETWEEN 50 % LEVELS ON ALL WAVEFORMS | 10 102 10% 04 0%
INPUT CLOCK FREQ (fg) )—KkHz 9205 30947
Fig. 9 - Propagation delay, setup, and reset Fig. 13 — Typical dyanamic power dissipation as a

removel time waveforms.

function of clock input frequency.
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CD4017B, CD4022B Types

;w
INPUTS
Al
Yoo noTe
'\b_@_. MEASURE INPUTS
° SEQUENTIALLY,
vss - TO BOTH Vpp AND vgg
- CONNECT ALL UWUSED
WPUTS TO EITHER
I Voo OR Vey

vss

2cs-21002

Fig. 1€ -~ input-leakage current.

ALTERNATE Cout
N=2 T010
1eCLOCK + N

92C3-30949

Fig. 18 — Divide b, N counter (N < 10} with N

T
INPUTS QuTPLTS
- S
Vin - -
o e -t
°
Vi -— = =
-t Lo
{ e
v TEST
il COMBINATION
[
NCS-21e4IM

Fig. 16 — Input-voltage test circuit.

When the N™M decoded output is reached
(Nt clock pulse) the S-R flip flop {con-
structed from two NOR gates of the
CD4001B} generates a reset pulse which
clears the CD4017B or CD40228 to its zero
count. At this time, if the Nt dacoded out-
put is greater than or equal to 6 in the CD-
40178 or § in the CD40228, the Coy line
goes high to clock the next CD4017B or CD-
40228 counter section. The 0" decoded
output also 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 CD40178 cr CD40228. It th: Nth dg.

Fiy. 17 — Dynamic power dissipation test circuit. decoded sutputs. coded output is less than 6 (CD4C17B) ar 6
(CD40228), the CqoyT 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.

1 I
R R R
¢ cpaot7s ¢ cpao178 °  cpao178
CE CE CE
Qo Q1------ Q8 Q9 Q0 Qf------ Qs Q9| Qo Q1------ as Q9
H— 1 [
~
9 DECODED 8 DECODED 8 DECODED
OUTPUTS QUTPUTS OQUTPUTS
coex - 0T/
FIRST STAGE INTERMEDIATE STAGE LAST STAGE

Fig. 19 - Cascading the CD40178.
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CD40178B, CD4022B Types

CHIP DIMENSIONS AND PAD LAYOUTS

7-95
210-2.413)

87-95
210-2.413)

.
o _ 1 o [—T
" 10 ‘ .102-0.254)

| [0.102-0254) | 1o |

(2.591-2.794) 1
92€S-35064

87-95
(2.210-2.413) 1
2222222222

CD4017BH CD40228H

er v e imensions 3s in
ed  Grid graduations are in muls (103 inch)
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