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SN54HC4024, SN74HC4024
ASYNCHRONOUS 7-BIT BINARY COUNTERS

0 00 SN54HC40240 [0 O

SCLS159

02804, MARCH 1984 —REVISED JUNE 1303

® Package Options Include Plastic “'Small
Outline”’ Packages, Ceramic Chip Carriers,

SNS54HC4024 . . . J PACKAGE
SN74HC4024 . . . D OR N PACKAGE

and Standard Plastic and Ceramic 300-mil (TOP VIEW)
DIPs ok {7 Uhal vee
® Dependable Texas Instruments Quality and CLR [z 3[]NC
Reliability Qs s :2[Joa
ar []a 1[]ag
description Qe s 1wo[INC
. ! Qp [ls stlac
The 'HC4024 is an asynchronous 7-stage binary GND [ s NC

counter designed with an input pulse-shaping
circuit. The outputs of all stages are available

externally. A high clear signal asynchronously SNS4HC4024 . . . FK PACKAGE

clears the counter and resets all outputs low. The (TOP MIEW)

count is advanced on the high-to-low transition T 8

of the clock pulse. Applications include time- DOZ>=Z

delay circuits, counter controls, and frequency- 4 "‘3"3’ AT ?ol ‘-1—9'
dividing circuits. ag [a 18
The SN54HC4024 is characterized for operation NC s 17 E NC
over the full military temperature range of Qr []s 6[jop
—55°C to 1256°C. The SN74HC4024 is NC []7 15[ NC
characterized for operation from —40°C to Qe [I8 14[INC
85°C. 1011 12 13
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TThis symbol is in accordance with ANSHIEEE Std 91-1984 and
IEC Publication 617-12.

Fin numbers shown are far D, J, and N packages.

PRODUCTION DATA documents contain information
current as of publicatien dats. Products conform to
specifications per the tarms of Texas Instruments
standard warranty. Production processing does not
necessarily include testing of &l parameters.

Copyright © 1989, Texas Instruments Incorporated
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SN54HC4024, SN74HC4024
ASYNCHRONGUS 7-BIT BINARY COUNTERS

logic diagram (positive logic)
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Pin numbers shawn are far D, J. and N packages.
typical clear and count sequence
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SN54HC4024, SN74HC4024
ASYNCHRONOUS 7-BIT BINARY COUNTERS

absolute maximum ratings over operating free-air temperature range’

Supply voltage, VG - o oo o e -05Vto7V
Input clamp current, K (V] < 0 0r Vi > VCC) -« vttt e e e e +20 mA
Gutput clamp current, 10K (VO < 0 0r VO 2 VO « v v oo e e e e e e e +20 mA
Continuous output current, IQ (VQ = O to VO -+« o oo oo i e +25 mA
Continuous current through VoC or GND BiNS . . . oottt et e e e e +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: D or Npackage ............... 260°C
Storage temMpPerature MANGE . . .. .\ vv vttt e e e e e et -65°C to 150°C

1 Stressas beyond those listed under ‘’absolute maximum ratings’* may cause permanent damage to the device. These are stress ratings
only, and functional operation of the device at these or any othar canditions beyond those indicated under '‘recommended oparating
conditions’’ is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect davice reliability.

recommended operating conditions

SNG4HCA4024 SN74HC4024 UNIT
MIN NOM MAX MIN NOM MAX
Ve Supply voitage 2 5 4] 2 5 6 A
Voo =2V 1.5 1.5
Vg High-level input voltage Vge =45V 3.15 3.15 v
Ve = BV 4.2 4.2
Voo = 2V N 0 0.3 0 0.3
VL  Low-level input voltage Vo = 45V o} 0.9 0 C.9 v
Voo =6V 0 1.2 0 1.2
Vi) input valtage 0 vee 0 Veo v
Vo  Qutput voltage 0 vee 0 veo v
Vee = 2V 0 1000 ) 1000
tr Input transition (rise and fall} times Voo = 45V 0 500 o} 500 ns
Veg = 6V 0 400 0 400
Ta Operating free-air temperature -55 125 - 40 B5 °C

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

PARAMETER TEST CONDITIONS Vee Ta = 25°C SNS4HCA024 | SN7IHCA023 UNIT
MIN TYP MAX | MIN MAX | MIN MAX
2V 1.9 1.998 1.9 1.9
Vi =VHor V), lgq = —-204A 45V 4.4 4.499 4.4 4.4
VOH 8v | 59 5999 5.9 5.9 %
Vi=ViHorV), log = —-4 mA 46V | 398 4.30 3.7 3.84
Vi=ViHor VL. IgH = —-56.2mA 6V | 548 580 5.2 5.34
2V 0.002 0.1 0.1 0.1
Vi = Vyor Vi, IgL = 20 pA 45V 0.001 0.1 0.1 0.1
VoL 6V 0.001 0.1 0.1 0.1 v
V= Vgqor V), gL = 4 mA 45V 0.17 0.28 0.4 0.33
Vi = Vigorvy, lgL =52mA 6V 0.15 0.28 Q.4 0.33
Iy V| = Vecor0 6V +0.1 =100 + 1000 + 1000 nA
lcc Vi=VccorQ, Ilg=0 6V 8 160 80 | A
C; 206V 3 1c 10 10 pF

TEXAS ‘-’f
INSTRUMENTS

POST OFFICE BOX 855012 = DALLAS, TEXAS 75265



SN54HC4024, SN74HC4024
ASYNCHRONOUS 7-BIT BINARY COUNTERS

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

Tp = 25°C SNE4HC4024 | SN74HCA024
Yce UNIT
MIN MAX | MIN MAX | MIN MAX
2v 0 5.5 o 3.7 o] 4.3
folock  Clock frequency 4.5V V] 28 0 19 0 22 | MHz
6V 0 33 ¢ 22 0 25
2v 90 135 115
CLK high or low 4.8V 18 27 23 ns
¢ Pulse GV 15 23 20
w duration 2V 8O 120 100
CLR high 4.5V 16 24 20 ns
BV 14 20 17
tey Setup time, CLR low a z :/" ?2 122 123 ns
before CLK} '
6V 14 20 17

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

FROM TO Tp = 25°C SNBAHCAD24 | SNT4HCA024
PARAMETER {INPUT) {OUTPUT) Vee MIN a TYP MAX | MIN MAX MIN  MAX UNIT
2v 5.5 10 3.7 4.3
frmax Qa 45V 28 50 19 22 MHz
6V 33 60 22 26
ZVv 56 120 180 150
tpa CLK aa a5V 16 24 36 30| ons
6V 12 20 31 26
2v 61 130 195 165
1PHL CLR Any 4.5V 17 26 30 32 ns
6v 13 22 32 28
2V 28 75 110 95
1 Qa 4.5V 8 15 22 19 ns
6V 6 13 19 16
[ de Power dissipation capacitance Mo load, Ta = 25°C 40 pF typ

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

Texas Instruments and its subsidiaries (TI) reserve the right to make changes to their products or to discontinue
any product or service without notice, and advise customers to obtain the latest version of relevant information
to verify, before placing orders, that information being relied on is current and complete. All products are sold
subject to the terms and conditions of sale supplied at the time of order acknowledgement, including those
pertaining to warranty, patent infringement, and limitation of liability.

Tl warrants performance of its semiconductor products 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, AUTHORIZED, OR
WARRANTED TO BE SUITABLE FOR USE IN LIFE-SUPPORT DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS. INCLUSION OF TIPRODUCTS IN SUCH APPLICATIONS IS UNDERSTOOD TO
BE FULLY AT THE CUSTOMER’S RISK.

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

Tl assumes no liability for applications assistance or customer product design. Tl does not warrant or represent
that any license, either express orimplied, 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. TI's publication of information regarding any third
party’s products or services does not constitute TI's approval, warranty or endorsement thereof.

Copyright 00 1998, Texas Instruments Incorporated



