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CD4017 (LX)
5-stage Johnson Decade Counter

Product  Specification
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1. General Description
The CD4017 is a 5-stage Johnson decade counter with ten spike-free decoded active HIGH outputs (QO to

Q9), an active LOW carry output from the most significant flip-flop (65-9), active HIGH and active LOW
clock inputs (CPO, 6P1) and an overriding asynchronous master reset input (MR).

The counter is advanced by either a LOW-to-HIGH transition at CPO while CPlis LOW or a
HIGH-to-LOW transition at CP1 while CPO is HIGH.

When cascading counters, the (55-9 output, which is LOW while the counter is in states 5, 6, 7, 8, and 9,
can be used to drive the CPO input of the next counter. A HIGH on MR resets the counter to zero (QO=(§

5-9=HIGH; Q1 to Q9=LOW) independent of the clock inputs (CPO, CE’l).

Automatic counter code correction is provided by an internal circuit: following any illegal code the
counter returns to a proper counting mode within 11 clock pulses.

It operates over a recommended Vpp power supply range of 3V to 15V referenced to Vss (usually ground).
Unused inputs must be connected to Vpp, Vss, or another input.

Features:

Wide supply voltage range from 3V to 15V
Automatic counter correction

Tolerant of slow clock rise and fall times

5V, 10V, and 15V parametric ratings
Standardized symmetrical output characteristics
Specified from -40°C to +125°C

Packaging information: DIP16/SOP16/TSSOP16
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RS CD4017-LX-Al7

Ordering Information:
Tube packing specifications:

Packaging Marking Tube Boxed Boxed Packing Packing
Type form code uantit tube uantit box uantit Notes
number q y guantity 9 Y| number | 9 y
Dimensions of
lastic enclosure:
25 40 1000 10 10000 | P
D4017BE(LX DIP16 CD4017BE
CDA0LTBE(LX) PCS/tube | tube/box | PCS/box | box/pack | PCS/pack | L9-0mm>6.4mm
Pin spacing:
2.54mm
Reel packing specifications:
Type number Pat;kagmg Marking code Ree! Boxed reel Packlng Notes
orm guantity guantity guantity
Dimensions of plastic
4000 8000 64000 enclosure:
CD4017BM(LX SOP16 CD4017BM
(LX) PCS/reel PCS/box PCS/pack | 10.0mm>3.9mm
Pin spacing:1.27mm
Dimensions of plastic
5000 10000 80000 enclosure:
CD4017BPW(LX)| TSSOP16 CD4017
(LX) PCS/reel PCS/box PCS/pack | 5.0mm>4.4mm
Pin spacing:0.65mm

Note: If the physical information is inconsistent with the ordering information, please refer to the actual

product.
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2. Block Diagram And Pin Description
2.1, Block Diagram
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Q6 —5
15— INMR oy -
QBl—=
Q9 fF—11
O549f—12

Figure 1. Logic symbol
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Figure 2. IEE logic symbol
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Figure 3. Functional diagram
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Figure 4. Logic diagram
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Figure 5. Timing diagram
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2.2+ Pin Configurations

s [1] 6] Voo
o [z [15] mr
o0 [3] 4] cPO
az [4] [13] TP
s[5 [12] G592
a7 [6] [11] as
o3 [7 [10] 4
Vss [2] 9] as
2.3+ Pin Description
Pin No. Pin Name Description
1 Q5 decoded output
2 Q1 decoded output
3 Q0 decoded output
4 Q2 decoded output
5 Q6 decoded output
6 Q7 decoded output
7 Q3 decoded output
8 Vss ground (OV)
9 Q8 decoded output
10 Q4 decoded output
11 Q9 decoded output
12 (35-9 carry output (active LOW)
13 CP1 clock input (HIGH-to-LOW edge-triggered)
14 CPO clock input (LOW-to-HIGH edge-triggered)
15 MR master reset input
16 Vbb supply voltage
2.4, Function Table
Input
= Operation
MR CPO CP1
H X X Q0=0Q5-9=H: Q1 to Q9=L
L H ! counter advances
L 1 L counter advances
L L X no change
L X H no change
L H 7 no change
L ! L no change
Note: H=HIGH voltage level; L=LOW voltage level; X=don’t care;
T=positive-going transition; | =negative-going transition.
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3. Electrical Parameter

3.1, Absolute Maximum Ratings
(Voltages are referenced to Vss (ground=0V), unless otherwise specified.)

Parameter Symbol Conditions Min. Max. Unit
supply voltage Vb - -0.5 +18 \Y,
DC input current lik any one input - +0 mA
input voltage V| all inputs -0.5 Vpp+0.5 \Y/
storage temperature Tsg - -65 +150 °c
total power
dissipation Prot ) ) 00 mw
device dissipation P per output transistor - 100 mw
Soldering DIP 245 o
temperature T 10s SOP 250 C
Note:

[1] For DIP16 packages: above 70°C the value of Py derates linearly with 12mW/K.
[2] For SOP16 packages: above 70°C the value of Py derates linearly with 8mW/K.
[3] For (T)SSOP16 packages: above 60°C the value of Py derates linearly with 5.5mwW/K.

3.2+ Recommended Operating Conditions

Parameter Symbol Conditions Min. | Typ. | Max. | Unit
supply voltage Vbb - 3 - 15 \Y,
te;rgg:zpl}re Tamb in free air -40 - +85 °C
. Vpp=5V - - 2.5 MHz
Cf'°°k nput for Voo=10V i i 5 | MHz
requency
Vpp=15V - - 55 MHz
Vpp=5V 200 - - ns
clock pulse width tw Vpp=10V 90 - - ns
Vpp=15V 60 - - ns
. VDD:5V -
clo]salilr:is;:nd teL, tieL Vpp=10V unlimited -
VDD:15V -
o Vpp=5V 230 - - ns
C'S‘;fl'jp' rt‘i?T']z't e Vop=10V 100 | - N
Vpp=15V 70 - - ns
Vpp=5V 260 - - ns
reset pulse width trw Vpp=10V 110 - - ns
Vpp=15V 60 - - ns
Vpp=5V 400 - - ns
resels r‘;rgo"a' trec Vop=10V 280 | - ~ [ s
Vpp=15V 150 - - ns
Address:808, West Building, Feiyada Building, No. 163, Zhenhua Road, Huahang Community, Huagiang North Street, T H14 W
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3.3+ Electrical Characteristics
3.3.1, DC Characteristics 1
(Tamb=25°C, voltages are referenced to Vss (ground=0V), unless otherwise specified.)

Conditions (V) Tamp=25°C .
Parameter Symbol - Unit
y Vo Vin Vb Min. Typ. Max.
- 0,5 5 - 0.04 5 uA
supply current Ibp - 0,10 10 - 0.04 10 UA
- 0,15 15 - 0.04 20 uA
LOW-level 0.4 0,5 5 0.51 1 - mA
“leve lo 05 0,10 10 13 2.6 - mA
output current
15 0,15 15 3.4 6.8 - mA
4.6 0,5 5 -0.51 -1 - mA
HIGH-level | 2.5 0,5 5 -1.6 -3.2 - mA
output current o 9.5 0, 10 10 -1.3 -2.6 - mA
135 0,15 15 -3.4 -6.8 - mA
LOW-level - 0,5 5 - 0 0.05 Vv
-leve
output voltage VoL - 0,10 10 - 0 0.05 \%
- 0,15 15 - 0 0.05 Vv
level - 0,5 5 4.95 5 - Vv
HIGH-leve Vo - 0,10 10 9.95 10 - Y,
output voltage
- 0,15 15 14.95 15 - Vv
L OW-level 05,45 - 5 - - 15 Vv
_LOW-leve Vi 1,9 - 10 - - 3 Y,
input voltage
15,135 - 15 - - 4 Vv
level 05,45 - 5 3.5 - - \Y
HIGH-leve Vi 1,9 i 10 7 i i Y,
input voltage
15,135 - 15 11 - - \Y
input leakage \ i 5
current I 0,15 15 0 0.1 uA

3.3.2 . DC Characteristics 2
(Tamp=-40°C to +85°C, voltages are referenced to Vss (ground=0V), unless otherwise specified.)

Conditions (V) Tamp=-40°C Tamp=+85°C _
gameter Symbol Vo Vin Vb Min. | Max. | Min. | Max. unit
- 0,5 5 - 5 - 150 uA
supply current lop - 0,10 10 - 10 - 300 uA
- 0,15 15 - 20 - 600 uA
0.4 0,5 5 0.61 - 0.42 - mA
Obtg;’:’éhexg:]t lo 0.5 0, 10 10 15 - 1.1 - mA
15 0,15 15 4 - 2.8 - mA
4.6 0,5 5 -0.61 - -0.42 - mA
HIGH-level | 2.5 0,5 5 -1.8 - -1.3 - mA
output current o 9.5 0, 10 10 -15 - -1.1 - mA
13.5 0, 15 15 -4 - -2.8 - mA
LOW-level Vv - 0,5 5 - 0.05 - 0.05 V
output voltage ot - 0, 10 10 - 0.05 - 0.05 Vv
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- 0,15 15 - 0.05 - 0.05 \%
- 0,5 5 4.95 - 4.95 - \%
HIGH-level )y, i 0,10 10 | 995 | - |95 | - | v
output voltage
- 0,15 15 14.95 - 14.95 - \Y
05,45 - 5 - 15 - 15 \Y
LOW-level Vi 1,9 i 10 i 3 i 3 | V
input voltage
15,135 - 15 - 4 - 4 \%
05,45 - 5 35 - 3.5 - \%
HIGH:-level Vi 19 _ 10 7 - 7 - \Y;
input voltage
15,135 - 15 11 - 11 - \%
input leakage ! : 0,15 15 e T R R T TV
3.3.3 . AC Characteristics
(Tamb=25°C, Vss=0V, t;, t=20ns, C.=50pF, R . =200k, unless otherwise specified.)
Parameter Symbol Conditions Min. Typ. Max. | Unit
CPO, CP1 to Q0 to Vop=5V - 325 650 ns
Q9; Vop=10V - 135 270 ns
see Figure 7 Vpp=15V - 85 170 ns
) _ _ Vpp=5V - 300 600 ns
p(;ggiggf;%” tone, toL Cpgéecfz’il 0 Q59 ™ ypp=10v i 125 | 250 | ns
gure 7 Vop=15V i 80 160 | ns
Vop=5V - 265 530 ns
MR to QO to Q9; Vop=10V i 115 | 230 | ns
see Figure 7
Vpp=15V - 85 170 ns
Vpp=5V - 100 200 ns
transition time te see Figure 7 Vpp=10V - 50 100 ns
Vpp=15V - 40 80 ns
Vpp=5V - 100 200 ns
pulse width tw see Figure 8 Vpp=10V - 45 90 ns
Vpp=15V - 30 60 ns
. VDD:5V -
cIo;:aITIr;is;:nd el tieL - Vpop=10V unlimited -
VDD:15V -
maXimum Vpp=5V 2.5 5 - MHz
clock foL see Figure 8 Vpop=10V 5 10 - MHz
frequency Vpp=15V 5.5 11 - MHz
_ Vbp=5V - 115 230 ns
setup time ts CPO to CPL, Voo=10V - 50 100 | ns
see Figure 9 Voo=15V - 35 70 ns
) _ Vpp=5V - 200 400 ns
resetremoval |y Rt [ Weslov | - | 140 | 280 | s
Vpp=15V - 75 150 ns
capg]cggnce C any input i 5 i PF

Note: t; is the same as tr.y and tryL.
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4. Testing Circuit
4.1, AC Testing Circuit

| by
VITER Yy 0%

nagative
puilse Vi Vi
oV 10 % 10 %
-l |..— | b |
- 1, |__ —-{ |-
Vi
" 90 % a0 %
postive
pulse Vi Vi
oy 10 % A i‘l:l W

twy

a. Input waveforms

b. Test circurt

Figure 6. Test circuit for switching times
Definitions for test circuit:
DUT=Device Under Test.

C_=Load capacitance including jig and probe capacitance.
Rr=Termination resistance should be equal to the output impedance Z, of the pulse generator.

4.2 . AC Testing Waveforms

Vi
CPOinput -!\.-'“
vss —— S -
Vi ﬁ
CP1input -E\U“ / ) /
Vag
— gy —= ~—tpH—=
Vo “|
Q1-0Q%8
TV
output i M

VoL

— i —= Fe—tpp —
Vou I |
Q0,05 - 09 i |
output

Vi

- —trn = =t

Figure 7. Waveforms showing the propagation delays for CP0, CP1 to Qn, Q5-9 outputs and the output
transition times
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Figure 8. Waveforms showing the minimum pulse width for CPO, CP1and MR input; the maximum

frequency for CPO and CP1 input; the recovery time for MR and the MR input to Qn and (55-9 output
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Figure 9. Waveforms showing hold times for CPO to CP1 and CP1 to CPO

]

4.3, Measurement Points

Supply voltage Input Output
Voo Vm Vm
SVio 15V 0.5%Vpp 0.5%Vpp
4.4, TestData
Supply voltage Input Load
Voo Vi tr, tr CL
5V to 15V Vss or Vpp <20ns 50pF
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5. Package Information
51. DIP16

Bl

) S -
Ut

Dimensions In Millimeters Dimensions In Inches
Symbol - -
Min Max Min Max
A 3. 710 4.310 0. 146 0.170
Al 0.510 0.020
A2 3. 200 3. 600 0.126 0. 142
B 0. 380 0.570 0.015 0.022
=R 1. 524 (BSC) 0. 080 (BSC)
G 0. 204 0. 360 0.008 0.014
D 18. 80O 16. 200 0.740 0. 756
E 6. 200 6. 600 0.244 0. 260
El 7. 320 7.5920 0.288 0.312
£ 2. 540 (BSC) 0. 100 (BSC)
L 3. 000 3. 600 0.118 0.142
E2 g. 400 9. 000 0.331 0. 354
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52+ SOP16
[
ARAAARAR O
]
|
T e
A 1
Svnbol Dimensions In Millimeters Dimensions In Inches
Lot Min Max Min Max
A 1. 3320 1. 730 0.033 0. 069
A 0. 100 0.250 0. 004 0.010
A2 1. 350 1. 550 0.053 0. 061
b 0. 330 0. 510 0.013 0. 020
C 0.170 0. 230 0.007 0.010
D 9800 10. 200 0.386 0. 402
E 3. 800 4 000 0. 130 0. 137
E1 2. 800 6. 200 0.228 (. 244
g 1. 270 (BSC) 0. 050(BSC)
L 0. 400 1. 270 0.016 0. 050
|] Dc B:- Dc B:_
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53 TSSOP16

1]

J ( \ ':'_1, sk MILLIMETER
< ~ ¥ MIN NOM | MAX
imlmlali L AT 1. T
’ \ﬁ =/ 111 [ :L Al |oos | _ |ois
= L1 A2 | 090 | 1oo [ tos
A3 039 | 044 | 049
WS . b 020 | _ | 028
H H H H H H H = e B bl | 0.19 | 022 | 025
c 013 | _ |oa7
7 7 ; =l oy el 012 | 013 | 014
BASE METAL / : D 490 | 5.00 | 5.10
o b E | 620 | 640 [ 6.60
il o wf B WITH PLATING El 430 | 440 | 4.50
| SECTION B-B e | 0.65BSC
{? L 045 [ 060 [ 0.7
| | L | L1 1.00BSC
ik * Lo T-Tr
B B 2

v

6. Statements And Notes
6.1+ The name and content of Hazardous substances or Elements in the product

Hazardous substances or Elements
Cadm
Mercur | Hexaval Polybro .
Lead - Butylbe 9 B
y and | "M ent Polybro | minate | Dibutyl | 01 Di-2-et | 1yyicony
and and . - hthal Yy hylhex
Part name mercur | dmi | chromiu | minated | d phthala | ohthala | tyl
lead |y m biphenyl | biphen | t© y phthala
um te hthala
ﬁcrir(;]spo compo | - o | compoun| s yl ?e te
unds
ounds ds ethers
Lead frame o o o o o o o o o o
Plastic resin o o o o o o o o o o
Chip o o o o o o o o o o
The lead o o o o o o o o o o
Plastic sheet
instal Ied 0] o o O O O O o O O
o: Indicates that the content of hazardous substances or elements in the detection limit
explanation of the following the SJ/T11363-2006 standard. _
x: Indicates that the content of hazardous substances or elements exceeding the SJ/T11363-2006
Standard limit requirements.
6.2+ Notion

Recommended carefully reading this information before the use of this product;
The information in this document are subject to change without notice;

This information is using to the reference only, the company is not responsible for any loss;
The company is not responsible for the any infringement of the third party patents or other rights of
the responsibility.
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https://www.xonelec.com/mpn/lingxingic/cd4060bmlx
https://www.xonelec.com/mpn/lingxingic/cd4060belx
https://www.xonelec.com/mpn/xblw/sn74hc192nxblw
https://www.xonelec.com/mpn/lingxingic/cd4040bmlx
https://www.xonelec.com/mpn/lingxingic/cd4026bmlx
https://www.xonelec.com/mpn/lingxingic/cd40103bdrlx
https://www.xonelec.com/mpn/lingxingic/sn74ls192drlx
https://www.xonelec.com/mpn/lingxingic/sn74hc161drlx
https://www.xonelec.com/mpn/lingxingic/cd40193belx
https://www.xonelec.com/mpn/xblw/cd4060bdtrxblw
https://www.xonelec.com/mpn/lingxingic/sn74ls393dr
https://www.xonelec.com/mpn/lingxingic/sn74ls193nlx
https://www.xonelec.com/mpn/lingxingic/sn74ls193drlx
https://www.xonelec.com/mpn/lingxingic/cd4017bmlx
https://www.xonelec.com/mpn/lingxingic/cd40193bmlx
https://www.xonelec.com/mpn/lingxingic/sn74ls192nlx
https://www.xonelec.com/mpn/lingxingic/sn74ls160nlx
https://www.xonelec.com/mpn/lingxingic/sn74ls161nlx
https://www.xonelec.com/mpn/lingxingic/cd4024bmlx

