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CMOS Counter/Dividers

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

10 Decoded Outputs
CD40228—0ctal Counter with

8 Decoded Outputs

® CD40178 and CD4G22B are 5-
stage and 4-stage Johnson counters having
10 and 8 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 signat 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

B 100% tested for quiescent current at 20 V

5-V, 10-V, and 15-V parametric ratings

u Meets all requirements of JEDEC Tentative
Standard No. 13A, “Standard Specifications
for Description of ‘B’ Series CMOS Devices”

Applications:

® Decade counter/decimal decode display
({CDa017B)
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’’

The CD4017B and CD4022B-series types are
supplied in 16-lead hermetic dual-in-line
ceramic packages (D and F suffixes), 16-lead
dual-in-line plastic package (E suffix), 16-lead
small-outline package (NSR suffix), 16-lead
ceramic flat packages (K suffix), and in chip
form (H suffix).

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 - 5.5
5 200 -
Clock Pulse Width, ty 10 90 - ns
15 60 -
5
Clock Rise & Fall Time, t,cp. ticL 10 UNLIMITED*
15
5 230 -
Clock [nhibit Setup Time, tg 10 100 - ns
15 70 -
5 260 -
Reset Pulse Width, tpy 10 110 - ns
15 80 -
5 400 -
Reset Removal Time, 1,5 10 280 - ns
15 150 | - -

*Only if Pin 14 is used as the clock input. I 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: [ TAMBIENT TEMPERATURE [TA1=28°C 1] LTT]] 1T T o
DC SUPPLY-VOLTAGE RANGE, (Vpp) : BN HEHH HI 1 H
Voltages referenced 10 Vgg TrmInal) .........ooiiiiiieiioiiiviiinnineeanaiananans -0.5V to +20V iy :%f RN THIE B Rt
INPUT VOLTAGE RANGE, ALLINPUTS ....oeiiiti it iinieetoespaanns -0.5Vto Vpp +0.5V B O T GaTe o Soumce VOLTAGE Vg8 v § 1111
DC INPUT CURRENT, ANY ONEINPUT ... uiteitttennettianttoninnssornnsecisaeiaesrenns £10mA PO B L ST PRI sazrss BESI IR 1 ber eaas:
POWER DISSIPATION PER PACKAGE (Pp) C B i {}{»f% : aEsggesass
For T m ~S50CH0 #1000 1o uuut e e et itatette et ae e ara e iaae e 500mW £ PR }} o
FOrTaA=+1000C 10 +128%C. ...ovvvrnniinniiniinicnnnnes Derata Linearity at 1 2mW/°G to 200mW g : s i
DEVICE DISSIPATION PER OUTPUT TRANSISTOR : B
FOR Tp, = FULL PACKAGE-TEMPERATURE RANGE (All Package Types)...................... 100mW 5 of
QPERATING-TEMPERATURE RANGE (TA) .« -« ovvvenve oo aiaiitisnrerarnnnss -550C to +1259C § SR
STORAGE TEMPERATURE RANGE (Tgig) ..o v v o cvnonneinniaettnaninianns -85°C 10 +150°C 2 aat,
LEAD TEMPERATURE {DURING SOLDERING): iR : :
At distance 1/18 = 1/32inch (1.58 £ 0.79mm) from casefor10smax .............oovivrinanns +265°C ORAIN-TO-SOURCE VOLTAGE (Vps)—V wacs.2emems
Fig. 5— Typicel output low (sink)} current
characteristics.
AMBIENT TEMPERATURE {Tple25°C
I
]
8
Elz, _GATE - 0- SOURCE VOLTASE (vgg)=15 v F1HH
&
STATIC ELECTRICAL CHARACTERISTICS H Hio
0 TS 5
T
CHARAC- CONDITIONS LIMITS AT INDICATED TEMPERATURES (°C) | ° | |5 I
TERISTIC : : _ 7| (5=
Vo | Vin|Vop +25 s R
V) | ]| (v|-55 | —a0 | +85 [+125 [min. | Typ. |Max. T e O8I e s
Fig. 6— Minimum output low (sink) current
Quiescent - 0.5 5 5 5 150 150 | — 0.04 5 characteristics.
fggeM";;( _ - jois{1s| 20] 20| 600/ 600 - | 004| 20 e e ey
- 020 20 | 100 100 | 3000| 3000 | - 0.08 | 100 e A R HEH A
GATE- VOLTAGE (Vggh -5V s ?
0,5 5| 0. 0.61 0427 036 X 1] - P H{
Output Low 04 64 0.51 & HH k
{Sink) Current| 0.5 0,10| 10 1.6 1.5 1.1 09 1.3 26{ - 135335482 HH '.f',
loL Min. 1.6 Jo1s| 15| a2 a| 28| 24| 34| e8] - S n 3
-y 2010
. -0.64| -061 | —0.42|-0.36 [~ -1] - e Al
Output High 6 0,5 5 [-0.641 -0.61 0.42] -0.36 | —-0.51 1 mA Y f “é
{Source) 25 05| & -2| -1.8| -t3|-118} —16| -32]| - i i
=I5V
f""e&‘j‘; taos |oi1of10]| -16] -185| —1.1] -09]| -1.3] -26]| - H H s
OH™™ 1735 [o1s| 15| —a2| —a| -28| -24| —34| 68| - 3
Output Voltage: 05| 5 0.05 - 0]0.05
Low-Level, 0,10] 10 0.05 _ olo005 Fig, 7— Typical output high (source) current
V Max. characteristics.
oL - |oas] s 0.05 — 0]005]
Output - 05| 5 4.95 495 5| - e g
Voltage: AT (Al E
H‘gh- Leve|' 0, 1 0 10 9.95 9.95 10 - AAI'LI_IH'II TITHT Hml:lrl‘&I‘%‘l.LI’Ia : ?
Vo Min. - 0,15] 15 1495 14.95 15| - T H
. S g
0545] - 5 15 - - 1.5 5
Input Low g
Voltage 1.9 - 10 3 — - 3 o # 5
VieMax.  45135] - |15 4 - - 4]y H
lnput ngh 0A5,45 - 5 35 3.5 - - -15 wit] ‘§
Voltagg. 1.9 - 10 7 7 - - 5
ViuMin. Be 138 — | 18 1 nl -1 - i H 5
Input Current —5 s2CE-FaRmg
- 0,18 | 18 | 0.1 *0. +1 1 - +10 +0.1§ uA
1N Max. 01 # Fig. 8— Minimum output high {sourcel current
characteristics.
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CD40178, CD4022B Types

DYNAMIC ELECTRICAL CHARACTERISTICS
At Tp = 25°C, Input .ty = 20 ns, C_ = 50 pF, R|_ = 200 k(2
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Fig. 10 — Typical transition time as a function
of load capacitance.
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Fig. 11 — Typical propagation delay time as a

function of load capacitance {clock
to decode output).

CHARACTERISTIC CONDITIONS LIMITS UNITS
' Vpop (V) Min.| Typ.lMax.
CLOCKED OPERATION '
_ ) 5 — |325 |650
Propagation Delay Time, tpyL. tpy i 10 - 1135 1270
" Decode Qut 15 — | 8 [170 ns
5 - [ 300 (600
Carry Qut 10 - — 125 |250
15 — 80 [160
{ Transition Time, t1h . tTLH 12 - 123 388
‘ R - ns
Carry Out or Decode Qut !.lne 15 _ | a0 80
: _ ‘ 5 25| s -
Maximum Clock Inpqt Frequency, foLs 10 5] 10] - MH2z
. 15 55| 11| -
5 — |100 |200
Minimum Clock Pulse Width, w 10 — 45 { 90 ns
- . _15 — 30 | 60
Clock Rise or Fatl Time, 1,CL, t;,CL 5,10, 15 UNLIMITED
Minimum Clock Inhibit 13 - 1;3 fgg ns
to Clock Setup Time, - -
C up Time, t, 15 B 35| 70
Input Capacitance, Cypy Any Input - 5 - pF
RESET OPERATION 7
Propagation Delay Time, tpyy , tp 5, ~ |65 [330
Carry Out or Decode Out Lines 10 - 115 j230 ns
~ 15 — 85 [170
5 — {130 |260
Minimum Reset Pulse Width, tw 10 - b5 |110 ns
15 = 30| 60
5 — 200 |400
Minimum Reset Removal Time 10 - |40 j280 ns
: 15 — 75 |150
* Measured with respect to carry autput line.
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AMBIENT TEMPERATURE (Tp}=25"C

-

8 B
<]

o
o
O

2
=]

s

3
i

~n
Q
o

-]
o
T
1
1

PROPAGATION DELAY TIME {1p) y.tpyy, ) — nt

T T T
T AP FE NI NS ERE
11T I ITITTT

I1
20 0 40 30 €0 70 80 90 100
LOAD CAPACITANCE (C| } —pF

o
=)

92C5-30946
Fig. 12 — Typical propagation delay time as a
function of load capacitance Iclock

to carry-out).
10%| AMBIENT TEMPERATURE
(Tylr22°c
= INPUT 8, =152 20ns A
. . “ V. V4 y
I 10 e v
o '.\" &
-3 S/ P T
z a5 Ae /
g 3| Vé; 4 17’;
glo n“’\ —
@ *4 —
2 1t Va4 LOAD CAPAGITANCE [ 14
: | _,}\'9/ /1 H Cp *15 pFma =m L[]
I tZdlD Cf * 50 pF =mmmeet
3101 #
o
L
/!
[l+) "4 .
) 0 1ot 0¥ 0* [

INPUT CLOCK FREQ [ f ) —kHz 2203-30947

Fig. 13 — Typical dyar jc power dissipation as &
function of clock input frequency.



CD40178B, CD4022B Types
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Fig. 18 - Cascading the CD4017B.
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CD4017B, CD4022B Types

CHIP DIMENSIONS AND PAD LAYOUTS

87-95
(2.210-2.413)

510 om0 I
0.102-0. 102- 1O

{2.591-2.794)

92C5-35064

CD4017BH

90~

80

70

60

50 -

15

CDa0228H

Dimensions in parentheses are in mullimeters and
are derived from the basic inch dimensions as in-
dicated. Grid graduations are in mils 110~ 2 inch).
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, modifications,
enhancements, improvements, and other changes to its products and services at any time and to discontinue
any product or service without notice. Customers should obtain the latest relevant information before placing
orders and should verify that such information is current and complete. All products are sold subjectto TI's terms
and conditions of sale supplied at the time of order acknowledgment.

TI warrants performance of its hardware products to the specifications applicable at the time of sale in
accordance with TI's standard warranty. Testing and other quality control techniques are used to the extent Tl
deems necessary to support this warranty. Except where mandated by government requirements, testing of all
parameters of each product is not necessarily performed.

Tl assumes no liability for applications assistance or customer product design. Customers are responsible for
their products and applications using Tl components. To minimize the risks associated with customer products
and applications, customers should provide adequate design and operating safeguards.

Tl does not warrant or represent that any license, either express or implied, is granted under any Tl patent right,
copyright, mask work right, or other Tl intellectual property right relating to any combination, machine, or process
in which T1 products or services are used. Information published by Tl regarding third—party products or services
does not constitute a license from Tl to use such products or services or a warranty or endorsement thereof.
Use of such information may require a license from a third party under the patents or other intellectual property
of the third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of information in Tl data books or data sheets is permissible only if reproduction is without
alteration and is accompanied by all associated warranties, conditions, limitations, and notices. Reproduction
of this information with alteration is an unfair and deceptive business practice. Tl is not responsible or liable for
such altered documentation.

Resale of Tl products or services with statements different from or beyond the parameters stated by Tl for that
product or service voids all express and any implied warranties for the associated TI product or service and
is an unfair and deceptive business practice. Tl is not responsible or liable for any such statements.

Mailing Address:
Texas Instruments

Post Office Box 655303
Dallas, Texas 75265

Copyright 00 2002, Texas Instruments Incorporated
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CD4022B, CMOS Octal Counter with 8 Decoded Outputs
DEVICE STATUS: ACTIVE

PARAMETER NAME | CD4022B

Voltage Nodes (V) | 5, 10, 15

Vce range (V) 3.0 to 18.0
Input Level CMOS
Output Level CMOS
FEATURES aBack to Top

Fully static operation
Medium speed operation...10 MHz (typ.) at Vpp = 10 V
Standardized, symmetrical output characteristics
1009%o tested for quiescent current at 20 V
5-V, 10-V, and 15-V parametric ratings
Meets all requirements of JEDEC Tentative Standard No. 13B, "Standard Specifications for Description of 'B’ Series
CMOS Devices"
Applications:
o Decade counter/decimal decode display (CD4017B)
o Binary counter/decoder
o Frequency division
o Counter control/timers
o Divde-by-N counting
o For further application information, see ICAN-6166 "COS/MOS MSI Counter and Register Design and
Applications”

DESCRIPTION aBack to Top

CD4017B and CD4022B are 5-stage and 4-stage Johnson counters having 10 and 8 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 siganl 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
decoded outputs. Anti-lock gating is provided, thus assuring proper counting sequence. The decoded output 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 on 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.

The CD4017B and CD4022B-series types are supplied in 16-lead hermetic dual-in-line ceramic packages (D and F suffixes),
16-lead dual-in-line plastic package (E suffix), 16-lead small-outline package (NSR suffix), 16-lead ceramic flat packages (K
suffix), and in chip form (H suffix).

TECHNICAL RESOURCES aBack to Top
To view the following documents, Acrobat Reader 4.0 is required.
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Product Folder: CD4022B, CMOS Octal Counter with 8 Decoded Outputs

To download a document to your hard drive, right-click on the link and choose 'Save'.

DATASHEET

aBack to Top

Full datasheet in Acrobat PDF: cd4022b.pdf (275 KB,Rev.A) (Updated: 03/14/2002)

APPLICATION NOTES

aBack to Top

View Application Reports for Digital Logic

Evaluation of Nickel/Palladium/Gold-Finished Surface-Mount Integrated Circuits (SZZA026 - Updated: 06/20/2001)

RELATED DOCUMENTS

aBack to Top

Advanced Bus Interface Logic Selection Guide (SCYT126, 448 KB - Updated: 01/09/2001)

Documentation Rules (SAP) And Ordering Information (Rev. B) (SZZU001B, 13 KB - Updated: 05/06/1999)

Logic Selection Guide First Half 2002 (Rev. Q) (SDYUO001Q, 3368 KB - Updated: 12/17/2001)

MicroStar Junior BGA Design Summary (SCET004, 167 KB - Updated: 07/28/2000)

More Power In Less Space - Technical Article (Rev. A) (SCAUOO1A, 850 KB - Updated: 03/01/1996)

Overview of IEEE Std 91-1984, Explanation of Logic Symbols Training Booklet (Rev. A) (SDYZ001A, 138 KB - Updated:

07/01/1996)
SAMPLES aBack to Top
ORDERABLE DEVICE PACKAGE PINS TEMP (°C STATUS DSCC NUMBER SAMPLES
CD4022BE N 16 -55 TO 125 ACTIVE Request Samples
PRICING/AVAILABILITY/PKG aBack to Top
BUDGETARY PRICE
ORDERABLE DEVICE | PACKAGE | PINS | TEMP (°C) STATUS US$/UNIT PACK QTY | DSCC NUMBER | PRICING/AVAILABILITY/PKG
QTY=1000+
CD4022BE N 16 | -55TO 125 ACTIVE 0.29 25 Check stock or order
CD4022BF J 16 | -55TO 125 ACTIVE 2.72 1 Check stock or order
CD4022BF3A J 16 | -55TO 125 ACTIVE 3.18 1 Check stock or order
CD4022BNSR NS 16 | -55TO 125 ACTIVE 0.53 2000 Check stock or order
CD4022BPW PW 16 | -55 TO 125 | OBSOLETE
CD4022BPWR PW 16 | -55 TO 125 ACTIVE 0.29 2000 Check stock or order

Table Data Updated on: 4/28/2002
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