SN54HCA4017, SN74HCA017
DECADE COUNTERS/DIVIDERS
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SCLS025

Carry-Qut Qutput for Cascading
Divide-by-N Counting

DC Clock Input Circuit Allows Slow Rise
Times

Package Options Include Ceramic Ghip
Carriers and Standard Plastic and Ceramic
300-mil DIPs

Dependable Texas Instruments Quaiity and
Reliability

description

The 'HC4017 is a 5-stage divide-by-10 Johnson
counter with ten decoded outputs and a carry-
out bit, High-speed operation and spike-free
outputs are obtained by use of the Johnson
decade counter configuration.

The ten decoded outputs are normally low and
go high anly at their respective decimal time
periods. A high signal on CLR asynchronously
clears the decade counter and sets the carry
output and YO high. With CLKEN low, the count
is advanced on a low-to-high transition at CLK.
Alternatively, if CLK is high, the count is
advanced on a high-to-low transition at CLKEN.
Each decoded output remains high for one full
clock eycle. The carry output CO is high while
Y0, Y1,Y2,¥3, or Y4 is high, then is low while
YE, Y6, Y7, YB, or Y3 is high.

The SN54HC4017 is characterized for operation
over the full military temperature range of
—-55°C to 125°C. The SN74HC4017 is
characterized for operation from —-40°C to
85°C.
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Pin numbers shown are for J and N packages.

PRODUCTION DATA documants contain information
current a3 of publication date, Preducts conform 1o
specifications per the terms of Texas Instrumsnts
standard warranty. Production procassing does not
necessarily includa tasting of all parametars.

Copyright @ 1989, Taxas Instruments Incorporated
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SN54HC4017, SN74HC4017
DECADE COUNTERS/DIVIDERS

logic diagram (positive logic)
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Pin numbers shown are for J and N packages.
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SN54HC4017, SN74HCA017
DECADE COUNTERS/DIVIDERS

typical clear, count, and inhibit sequences
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absolute maximum ratings over operating free-air temperature ranget

Supply vOHBgE, VO ot e e e -0.6Vtio 7V
Input clamp current, Ijjg (V] < QO 0r VI > VECC) ot it et et +20 mA
Qutput clamp current, loK (VO < 0orVOQ > Vo) - oo oo e oo +20 mA
Continuous output current, 10 (VO = 010 VO] - - o oottt e et i et 25 mA
Continuous current through Voo or GND pins . .. ... ... . o i +50 mA
Lead temperature 1,6 mm (1/16 in) from case for 60 s: FK or Jpackage ............... 300°C
Lead temperature 1,6 mm (1/16 in) from case for 10 s: Npackage........... ... ... 260°C
Storage temperature TaNGE . . ... vt vttt it et et e et ettt —65°C to 150°C

T Stresses beyand those listad under *‘absolute maximum ratings’* may causa permanant damage to the device. These are stress ratings
only, and functional operation of the device at these or any other conditions beyond those indicated under *‘recommended oparating
conditions’” is not implied. Exposure to absglute-maximum-rated conditions for extended periods may affect device raliability.
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SN54HC4017, SN74HCA017
DECADE COUNTERS/DIVIDERS

recommended operating conditions

SN54HCA017 SN74HC4017 UNIT
MI NOM  MAX MIN NOM MAX
Ve Supply voltage 2 5 6 2 5 6 v
vee =2V 1.8 1.5
Vi High-level input voltage Veg =45V 3.15 3.18 v
Voo = B 4.2 4.2
Ve = 2V O 0.3 0 Q.3
VL  Low-level input voltage Voo = 4.5V 0 0.9 0 0.9 v
Vee =8V 0 1.2 0 1.2
N input voltage 0 vee 8] Voo v
Vg  Output voltage 0 Vee ] Vee W
Voo = 2V 0 1000 Q 1000
tt Input transition (rise and fall) times Voo = 45V v 500 a 500 ns
Veg = 6V o 400 Q 400
Ta  Operating free-air temperature -55 125 | —40 856 °C

electrical characteristics over recommended operating free-air temperature range {unless otherwise
noted)

Ta = 25°C SNS4HC4017 | SN74HC4017
PARAMETER TEST CONDITIONS Vee MN_ TYP MAXK | MIN MAX | MIN _MAX UNIT
2v 1.5 1.998 1.9 1.9
V|l = Viqor Vi, lpop = —20 sA 45V 4.4 4,493 4.4 4.4
VOH 6v | 509 5988 5.9 5.9 v
VI = ViHor Vi, gy = -4 mA 45V | 398 4.30 3.7 3.84
V| = Vijor V|, IgH = —5.2 mA 6V | 548 6580 5.2 5.34
2V 0.002 0.1 Q.1 0.1
V) = ViHor Vi, oL = 20 A 4.5V 0.001 0.1 0.1 0.1
VoL 8V 0.001 0.1 0.1 0.1 v
Vi = Viqor Vi, lgL = 4 mA 4.5V 0.17 0.26 0.4 0.33
Vi = Vigor Vi, lpL = 5.2 mA 6V 0.15 0.26 0.4 0.33
] V| = Vegor O &8V +0.1 100 + 1000 + 1000 nA
Ice Vi =Vggorl, Inp=0 6V B 160 BO pR
Ci 206V 3 10 10 10 | pF
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SNH4HC4017, SN74HCADY
DECADE COUNTERS/DIVIDERS

timing requirements over recommended operating free-air temperature range {unless otherwise noted)

PARAMETER Vee Ta = 25°C SN54HC4017 | SN74HC4017 UNIT
MIN MAX | MIN MAX | MIN MAX
2v 0 6 0 4.2 0 3
folack Clock frequency CLKT or TIKEN# 4.5V 0 3 0 20 o} 25 | MHz
gV o 36 0 25 0 29
CLK high of low Tor 2v 8o 120 100
TLKEN high ar low? 45V 16 25 20
tw Pulse duration bV 14 20 17 ns
2V 80 120 100
CLR high 45Y 16 24 20
6V 14 20 17
CLKEN low before 2V 50 75 683
CLKAT or CLK high 45V 10 15 13
. Setup time before CLKENIF 6V ) 13 11 s
™ CLR inactive befare 2V 50 75 63
CLKtT or TIKEN? &SV 10 15 13
6V 9 13 11
CLKEN low after 2y 5 5 5
th Hold time CLK1? or CLK 4.5V 5 5 5 ns
high after CLKEN4 6V 5 5 5

TThesa conditions apply if clocking is being performed via the CLK input,
*These conditions apply if clacking is being perfarmed via the CLKEN input.

switching characteristics over recommended operating free-air temperature range (unless otherwise
noted), C{_ = 50 pF (see Note 1)

PARAMETER FROM T0 vee Ta = 28°C SN54HCA017 | SN74HCA017 oNIT
[INPUT) (QUTPUT) MIN TYP MAX | MIN MAX MIN  MAX

2V 6 10 4.2 5

fmax 45V N 50 20 25 MHz
[:BY 36 55 25 29
2V 90 230 343 290

thd Any Y or CO 45V 23 a6 69 58 ns
6V 20 39 58 49
2V 125 250 373 315

tpd CLKEN Any Y or CO 4.5V 25 50 75 83 ns
6V 21 43 63 54
2v 90 230 343 290

tnd Any Y 4.5V 23 46 69 58 ns
6V 20 39 58 49
2V 80 230 343 290

tPLH €a 4.5V 23 46 692 58 ns
€V 20 39 58 49
2V 38 75 110 95

4 Any output 4.6V 8 15 22 8 ns
6V 6 13 19 16

l de Power dissipation capacitance l Na load, Ta = 25°C 60 pF typ J

NOTE 1: Load circuits and voltage waveforms are shown in Section 1.
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IMPORTANT NOTICE

Texas Instruments (TI1) reserves the right to make changes to its products or to discontinue any semiconductor
product or service without notice, and advises its customers to obtain the latest version of relevant information
to verify, before placing orders, that the information being relied on is current.

Tl warrants performance of its semiconductor products and related software to the specifications applicable at
the time of sale in accordance with TI's standard warranty. Testing and other quality control techniques are
utilized to the extent TI deems necessary to support this warranty. Specific testing of all parameters of each
device is not necessarily performed, except those mandated by government requirements.

Certain applications using semiconductor products may involve potential risks of death, personal injury, or
severe property or environmental damage (“Critical Applications”).

TI SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, INTENDED, AUTHORIZED, OR WARRANTED
TO BE SUITABLE FOR USE IN LIFE-SUPPORT APPLICATIONS, DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS.

Inclusion of TI products in such applications is understood to be fully at the risk of the customer. Use of Tl
products in such applications requires the written approval of an appropriate Tl officer. Questions concerning
potential risk applications should be directed to Tl through a local SC sales office.

In order to minimize risks associated with the customer’s applications, adequate design and operating
safeguards should be provided by the customer to minimize inherent or procedural hazards.

Tl assumes no liability for applications assistance, customer product design, software performance, or
infringement of patents or services described herein. Nor does Tl warrant or represent that any license, either
express or implied, is granted under any patent right, copyright, mask work right, or other intellectual property
right of Tl covering or relating to any combination, machine, or process in which such semiconductor products
or services might be or are used.

Copyright 00 1996, Texas Instruments Incorporated
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