with 10 Decoded Outputs

with 8 Decoded Outputs

General Description
The CD4017BM/CD4017BC is a §-stage divide-by-10 John-
son counter with 10 decoded outputs and a carry out bit.

The CD4022BM/CD4022BC is a 4-stage divide-by-8 John-
son counter with § decoded outputs and a camry-out bit.

&Nﬂtional Semiconductor

Features
m Wide supply voltage range
B High noise immunity
m Low power
TTL compatibility

March 1988

CD4017BM/CD4017BC Decade Counter/Divider

CD4022BM/CD4022BC Divide-by-8 Counter/Divider

3.0V o 15V

0.45 Vpp (typ.)
Fan out of 2 driving 74L
or 1 driving 74LS

TL/F/5860-1
Top View

These counters are cleared to their zero count by a logical @ Medium speed oparation 5.0 MHz (typ.)
“1” on their reset line. These counters are advanced on the with 10V Vpp
positive edge of the clock signal when the clock enable sig- B Low power 10 pW (typ.)
nal is in the logical “0” state, m Fully static operation
The configuration of the CD4017BM/CD4N7BC and . .
CD4022BM/CD4022BC permits medium speed operation  ApPplications
and assures a hazard free counting sequence. The 10/8  m Automotive
decoded outputs are normally in the logical “0” state and g0 m |Instrumentation
to the logical “1” state only at their respective time slot. g Madical alectronics
Each decoded putput ramains high for 1 full clock cycle. o Alarm systems
The carmry-out signal completes a full cycle for every 10/8 m Indusrial electronics
clock input cycles and is used as a ripple carry signal to any )
succeeding stages. B Remote metering
Connection Diagrams
CD4017B cDh40228
Dual-In-Line Package Dual-In-Line Package
DECODED OUTPUT "5” L —U i Yoo DECODED DUTPUT “1” L U i Voo
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DECODED OUTPUT & — = carmv-out OECODED DUTPUT 5 —] L2 carrvaur
DECODED DUTPUT “¥" —E' l DECODED DUTFUT “9~ NC _E l DECODED GUTPLT 4%
DECODED OUTPUT 3" = ' peconen ouTeuT 4 DECODED QUTPUT “3" wmied LY EcogED DuTRUT 7
Vg A LY necanen outrur 5 Vs 8] K-

Top View

Order Number CD40178 or CD40228
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Absolute Maximum Ratings (Notes 1 8.2)
If Military/Aerospace specified devices are required,
please contact the National Semiconductor Sales
Office/Distributors for availability and specifications.

Recommended Operating
Conditions mots 2)

DC Supply Voltage (Vpp) +3Vpgto +15Vpg

DC Supply Voltage (Vpp) —0.5Vpgto +18Vpg
Input Voltage (Vi) —0.5Vpe toVpp +0.5Vpe
Storage Temperature (Tg) —65°Cto +150°C
Power Dissipation (Pp)

Duakin-Line 700 mW

Small Outline 500 mW
Lead Temperature (T()

(Soldering, 10 seconds) 260°C

Input Voltage (V)

Operating Temperature Range (Ta)
CD4017BM, CD4022BM
CD4017BC, CD4022BC

DC Electrical Characteristics coao17em, cp4ozzem Note 2)

0to Vpp Voo

—55°Cto +125°C
—40°C to +85°C

Symbol Parameter Conditions —55°C +25° +125°C | s
Min | Max | Min Typ Max | Min | Max
Ipo Quiescent Device | Vpp = 5V, V|y = Vpp or Vss 5 0.3 5 150 A
Current Vpop = 10V, V| = Vpp orVgs 10 0.5 10 300 pA
Vpp = 15V, VN = Vpp orVss 20 1.0 20 800 pA
VoL Low Level llol < 1.0 pA
Output Vollage | Vpg = 5V 0.05 o | 005 005 | V
Vpp = 10V 0.05 o | 005 005 | v
Vpp = 15V 0.05 0 0.05 0.05 \
Vo High Level [la] < 1.0 pA
Output Voltage | Vpg = 5V 495 495 5 4.95 Y
Vop = 10V 9.95 9.95 10 9.95 A
Vpp = 18V 14.95 14,95 15 14,95 \
ViL Low Level llol < 1.0 pA
Input Voltage Vpp = 5Y, Vg = 0.5V or 4.5V 15 1.5 15 | v
Vop = 10V, Vg = 1.0V or 9.0V 3.0 3.0 30 | v
Vpp = 15V, Vg = 1.5V or 13.5V 40 40 40 | v
ViH High Level llo] < 1.0 pA
Input Voltage Vpp = 5V, Vo = 0.5V or4.5v 3.5 35 35 A
Vop = 10V, Vg = 1.0Voro.0v | 7.0 7.0 7.0 v
Vop = 15V, Vg = 15V er13.5V | 11.0 1.0 1.0 v
loL Low Level Qutput | Vpg = 5V, Vg = 0.4V 084 051 | oss 0.36 mA
Current (Note 3) | Vpg = 10V, Vo = 0.5V 1.6 13 | 2.25 0.9 mA
Vpp = 15V, Vg = 1.5 42 34 | 88 24 mA
lon High Level Output | Vpp = 5V, Vg = 48V —-0.25 -02| —036 -0.14 mA
Current (Note 3) | Vpg = 10V, Vg = 8.5V -0.82 —05| -09 —0.35 mA
Vop = 15V, Vg = 135V -1.8 —15| —-35 11 mA
I Input Current Vpp = 18V, V|y = OV -0 —-10-5| —041 —-1.0| pA
Vop = 15V, Wiy = 15V 0.1 10-5 | 041 10 | pA
DC Electrical Characteristics cpio178c, cpa0228C (Note 2)
Symbol Parameter Conditions —40C +2% +85°C Units
Min Max Min Typ Max Min Max
Ipp Quiescent Device Vpp = 5V 20 0.5 20 150 pHA
Current Vpp = 10V 40 10 | 40 300 | pA
Vpp = 15V 80 5.0 80 800 pHA
VoL Low Level llol < 1.0 pA
Output Voltage Vpp = 5V 0.05 0 | 005 0.05 v
Vpp = 10V 0.05 0 0.05 0.05 v
Vop = 15V 0.05 o | 005 0.05 v
VoH High Level [lo] < 1.0 A
Output Voltage Vpp = 5V 495 495 5 495 v
Vpp = 10V 9.95 9.95 10 9.95 v
Vop = 15V 14,95 1495 | 15 14,95 W

Note 1: “Absolute Maximum Ratings” are those valuas beysnd which the safety of the devica cannct be guaranteed, they are not maant to imply that the devices
should be oparated at thasa limits. The table of “Recommanded Oparating Conditions” and “Electrical Characteristics” provides conditions for actual device

operation.
Nate 2: Vgg = 0V unless otharwise spacified.
Nate 3: g and loy are tested one output at a tima.




DC Electrical Characteristics cpaoi17ec, cp40228C (Note 2) (Continued)

Symbol |  Parameter Conditions —do'c +25° *85C_ | ynits
Min | Max Min Typ Max Min Max
ViL Low Level llol < 1.0 nA
Input Voltage Vpp = 5V, Vo = 0.5V or 4.5V 1.5 15 1.5 v
Vpp = 10V, Vg = 1.0V or 9.0V 3.0 3.0 3.0 v
Vpp = 15V, Vg = 1.5V or 13.5V 4.0 4.0 4.0 \i
Vi High Level llgl < 1.0 uA
Input Voltage Vpp = 5V, Vg = 0.5V or 4.5V 35 35 35 v
Vpp = 10V, Vg = 1.0V or 9.0V 7.0 7.0 7.0 \
Vpp = 15V, Vo = 1.5V or 135V | 11.0 11.0 11.0 \i
loL Low Leval Qutput | Vpp = 5V, Vg = 0.4V 052 044 0.88 0.36 mA
Current (Note 3) | Vpp = 10V, Vg = 0.5V 1.3 1.1 2.25 0.9 mA
Vpp = 15V, Vg = 1.5V 36 3.0 8.8 2.4 mA
loH High Level Qutput | Vpp = 5V, Vg = 4.6V -0.2 -0.16 | —036 -0.12 mA
Current (Note 3) | Vpp = 10V, Vg = 9.5V -0.5 -04 | —-09 -0.3 mA
Vpp = 15V, Vg = 13.5V -1.4 —-1.2 | —-35 -1.0 mA
Iy Input Currant Vpp = 15V, V|y = OV —0.3 —-10-5| —0.3 —1.0| pA
Vpp = 15V, Viy = 15V 0.3 10-5 | 03 1.0 pA

Note 1: “Absoluta Maximum Ratings” ara those valuas bayond which the sataty of tha davica cannct ba guarantaad, thay are not maant to imply that tha davicas
should ba oparatad at thasa Iimits. Tha table of “Recemmandad Oparating Conditions™ and “Elactrical Charactaristics™ providas condtions for actual davice

operation.

Nate 2: Vg = 0V unlass ctharwise spacified.
Note 3: I and Ioy ara tastad one output at a tima.

AC Electrical Characteristics*
Ta = 25°C, C_ = 50 pF, R, = 200k, oL and tig, = 20 ns, unless otherwise specified

Symbol | Parameter | Conditions | Min | Typ | Max [ units
CLOCK OPERATION
fpuL, teLH Propagation Delay Time
Carry Qut Line Vpp = 5V 415 800 0s
Vpp = 10V 160 320 ns
Vpp = 15V 130 250 ns
Carry Out Line Vpp = 5V 240 480 ns
Vpp = 10V } CL=15pF 85 170 ns
Vpp = 15V 70 140 ns
Decode Out Lines Vpp = 5V 500 1000 ns
Vpp = 10V 200 400 ns
Vpp = 15V 160 320 ns
trLHs tTHL Transition Time Carry Out
and Decode Qut Lines
LR Vpp = 5V 200 360 ns
Vpp = 10V 100 180 ns
Vpp = 15V 80 130 ns
trHL Vpp = 5V 100 200 ns
Vpp = 10V 50 100 ns
Vpp = 15V 40 80 ns
foL Maximum Clock Frequency Vpp = 5V Measured with 1.0 2 MHz
Vpp = 10V Respect to Carry 25 5 MHz
Vpp = 15V Qutput Line 3.0 8 MHz
i, twe Minimum Clock Vpp = 5V 125 250 ns
Pulse Width Vpp = 10V 45 90 ns
Vpp = 15V 35 70 ns
oL ticL Clock Rise and Vpp = 5V 20 ps
Fall Time Vpp = 10V 15 T3
Vpp = 15V 5 s
tsy Minimum Clock Inhibit Vpp = 5V 120 240 ns
Data Setup Time Vpp = 10V 40 80 ns
Vpp = 15V 32 65 ns
Cin Average Input Capacitance 5 7.5 pF




AC Electrical Characteristics*

Ta = 25°C, G = 50 pF, Ry = 200k, t,gL and tig, = 20 ns, unless otherwise specified

Symbol | Parameter \ Conditions Min Typ Max Units
RESET OPERATION
tPHL, tPLH Propagation Delay Time
Carry Qut Line Vpp = 5V 415 800 ns
Vpp = 10V 160 320 ns
Vpp = 15V 130 250 ns
Carry Out Line Vpp = 5V 240 480 ns
Vpp = 10V CL = 15pF 85 170 ns
Vpp = 15V 70 140 ns
Decode QOut Lines VYpp = 5V 500 1000 ns
Vpp = 10V 200 400 ns
Vpp = 15V 160 320 ns
tw Minimum Reset Vop = 5V 200 400 ns
Pulse Width Vpp = 10V 70 140 ns
Vpp = 15V 55 110 ns
tReM Minimum Reset Vpp = 5Y 75 150 ns
Removal Time Vpp = 10V 30 80 ns
Vpp = 15V 25 50 ns

*AC Paramaters are guarantsad by DC corrslated tasting.

Timing Diagrams
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Timing Diagrams (continusd)
cb40228
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Logic Diagrams

CD4017B
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Physical Dimensions inches (millimeters)
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CD4017BM/CD4017BC Decade Counter/Divider with 10 Decoded Outputs
CD4022BM/CD4022BC Divide-by-8 Counter/Divider with 8 Decoded Outputs

Physical Dimensions inches (milimeters) (Continued)
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Molded Dual-In-Line Package (N)
Order Number CD4017BMN, CD4017BCN, CD4022BMN, CD4022BCN
NS Package Number N16E

LIFE SUPPORT POLICY

NATIONAL'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF NATIONAL
SEMICONDUCTOR CORPORATION, As used herein:

1. Life support devices or systems are devices or 2. A critical compornent is any component of a life

systems which, (a) are intended for surgical implant
into the body, or (b) support or sustain life, and whose
failure to perform, when propery used in accordance

support device or system whose failure to perform can
be reasonably expected to cause the failure of the life
support device or system, or to affect its safety or

with instructions for use provided in the labeling, can effectiveness.
he reasonably expected to result in a significant injury

to the user.

National Semiconductor National Semiconductor
Ewrope
Fax: (+42) C-180-530 85 86
Email: cnjwge@1{sym2.nsc.com
Dsutsch Tsl: (+48) 0-180-530 85 85
English Tel: (+49) 0-180.632 78 32
Frangais Tel: (+48) -180-532 93 58
ltaliang  Tel (+49) 0-180-534 16 80

Nationa Semiconductor
Hong Koing Lid.

13th Floor, Straight Block,
Ocean Centre, 5 Canton Rd.
Tsimshatsu, Kowloon

Hong Kong

Tal (852) 2737-1600

Fax: (852) 2736-3960

National Semiconductor
Japan Ltd.

Tel: §1-043-239-2308
Fax 81-043-203-2408

o

1111 Wast Bardin Road
Adington, TX 76017
Tel 1(800) 272.9958
Fax 1(800) 737-7018
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