_ . Technical Data
File Number 1683 CD54/74HC4024
- CD54/74HCT4024

T45-23-/7
High-Speed CMOS Logic '

HARRIS SEMICOND SECTOR 2?E D 4302271 DDL?B‘IU b EHAS o S
. [%  7-Stage Binary Ripple Counter
P a3
LI Type Features: )
5 ® Fully static operation:
wd e Commaneer ;
3 a7 ® Typical fuax =50 MHz @ Vee =5V, C.=15 pF, TA—25°C

92CS-~38450Rt
CDS4/T4HC4024, HCT4024
FUNCTIONAL DIAGRAM

The RCA-CD54/74HC4024 and CD54/75HCT4024 are 7- Famlly Features:
stage ripple-carry binary counters. All counter stages are » Fanout (over temperature range):
master-siave flip-flops. The state of the stage advances one Standard outputs’- 10 LSTTL loads™ =
count on the negative transition of each input pulse; a high Bus driver outputs - 1§ LSTTL loads
voltage level on the MR line resets all counters to their zero ® Wide operating temperature range:
state. All inputs and outputs are buffered. CD74HC/HCT: -40to 7+85°C

8 Balanced propagation delay and
The CD54HC4024 and CD54HCT4024 are supplied in 16- transition times

lead hermetic dual-in-line ceramic packages (F suffix). The s Significant power reduction compared ¢t
CD74HC4024 and CD74HCT4024 are supplied in 16-lead LSgTTL ,og,f: st n compared to

dual-in-line plastic packages (E suffix) and in 16-lead dual- . ) - )
in-line surfaF::e moﬁnt pl%stit(: packaz;es (M suffix). Both ® Alternate source is Phlllps/Slgnet/cs )
types are also available in chip form (H suffix). ® CO84HG/CD74HC types: :
210 6 V operation .
High noise immunity: Nu.— 30%, N=30% of Ve
@ Vec=5V
8 CD54HCT/CD74HCT types: - - .
4.5 to 5.5 V operation s ) . T
Direct LSTTL inputlogic compatibility’
ViL=0.8 V max., Vin=2 V min.
CMOS input compatibility
h=<1uA @VoL, Vou : - .

TRUTH TABLE

. MRVV OUTPUT STATE
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_/- L ’ No Chan‘gg
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£ | Advance to Next State

H. CAll Outputs are Low

3 H = high level (steady state)
NC18,10,13 ar Q2 Q3 Q4 Qs Qs Q7 L =low level {steady sfate)
X='don't care .

92CM-3845IR3 o -

Fig. 1 - Logic diagram for the CD54/74HC/HC T4024. C : . ) -
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Technical Data _ T-45_—2§jl7 ,
CD54/74HC4024 | T
CD54/74HCTA4024 : S

MAXIMUM RATINGS, Absolute-Maximum Values:
DC SUPPLY-VOLTAGE, (Vec):

RECOMMENDED OPERATING CONDITIONS
For maximum reliability, nominal operating conditions should be selected so that operallon is always wlthln
the following ranges: . -

7]
<t
I
<0
= {Voltages referanced 10 ground) ... ....iuiuie ettt enetsesesorerariosrsosarssesaresesssnseenssses viesresiserrrisesrini=0.510 47V
0" pc INPUT DIODE CURRENT, Iix (FOR Vi< -05VORVI>Vee *0.5 V) 1oineiiiiiniiieinineeiincnrannsonaess seadieininiiaiiies 220 mA -
l:? DC QUTPUT DIODE CURRENT, loxk (FOR Vo <-05VOR Vo> Vec*0.5V) ouiviiiinieinervinrnsenrasees .......-.;f.........d:ZOmA N
- DC DRAIN CURRENT, PER OUTPUT (lo) (FOR -0.5 V < Vo, < Ve +0.5 V) . Cessivieen 25 mA . . -
£ DC Voc OR GROUND CURRENT, (Ice) - vvvveevrnnrrnrininrnneiinernnseiseerasesmmeenenas P I ...._.ﬂ:s,omA, . o
3 POWER DISSIPATION PER PACKAGE (Po): . _ g .
FOrTa=-4010 +80°C (PACKAGE TYPE E) .. .uiiuiiiiieanaenaratnerertrtnsenenarssnsssetsrnsetonaencs siae irvears ...500mW -

=) FOr Ta=+601t0 +85°C (PACKAGE TYPE E) .....viiiriiiiiieiiivrisnenennennns arate Llnearly at 8 mW/°Cto 300 mW .
[ ForTa=-551t0 +100°C (PACKAGE TYPE F. H) ...iviiiiniiieniineniinnneeannas e v s e s iavasavaes s 500 MW :
n For Ta=+1001t0 +125°C (PACKAGE TYPE F, H) ....iviriniinininininenaneneans Derate Linearly at 8 mW/°C to. 300 mW
g FOr Ta = 4010 +70°C (PACKAGE TYPE M) .. vneneeene e et e e eiaaa serer o A00 MW
m  ForTa=+7010 +125°C (PACKAGE TYPEM) ...........coiiiiiiiiiiiii Derate Linearly at 6 mW/°C to 70 mW
o OPERATING-TEMPERATURE RANGE (Ta):

PA K AGE TYPE Fo H. ittt iiiititiittsttetaae e reaetnaeasesaneeusessecaossnneantossesssssnssnnsontostsens ... =55 to +126°C

PACKAGE TYPE E, M ceeesss 40 t0-+85°C
! STORAGE TEMPERATURE (Tatg) -t ot vrveenserntetsetiesenraneenesenssuneanssiosssnenssonassnsene Gesieretnasiesns +-65t0 +150°C

LEAD TEMPERATURE (DURING SOLDERING): i .

At distance 1716 £ 1/32 in. (1.59  0.79 mm) from €ase fOr 108 MAX. . .\.evrruerunranneevessnsosarsnsennsan '........n..., +265?,Q
~ Unit inserted into a PC Board (min. thickness 1/16 in., 1.59 mm) : -
W with solder contacting 18ad tips ONIY .....ouiiiirn st iieeerrte et eensneeennnneennnaeens teesretassanrens Civeiases,. #300°C
~ :
i

LIMITS .
o CHARACTERISTIC MIN. MAK. UN,ITs,r_
< Supply-Voltage Range (For Ta=Full Package Temperature Range) :
t Vee:® L i
(Y] CD54/74HC Types 2 6 v
1 CD54/74HCT Types 4.5 5.5 )
& DC input or Output Voltage, Vi, Vo 0 Vee - v
b4 Operating Temperature, Ta: : .
= CD74 Types -40 +85 : i - S . .
- CD54 Types -55 +125 L NE 7 o
- Input Rise and Fall Times, t,t: . .
Lt at2v 0 1000 - -
A atd45y 0 500 " ns
I ate v 0 400 )
L]
254 ‘Unless otherwise specified, all voitages are referenced to Ground. -
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FLIP-FLOP DETAIL
92CM-38452R1

Fig. 2 - Flip-flop No. 1 detail. Fig. 3 - Detail for flip-flops 2 through 7. -~




T-45-23-17

Technical Data

< CD54/74HCA4024 o
B CD54/74HCT4024
- STATIC ELECTRICAL CHARACTERISTICS ' ’
n CD74HC4024/CD54HC4024 CD74HCT4024/CDSAHC T4024 -
2 TEST T4HC/S4HC | T4HC | S4HC TEST TAHCT/S4HCT | TAHCT . | S4HCT R
= CONDITIONS TYPE TYPE | TYPE | CONDITIONS - TYPE TYPE | TYPE .
g CHARACTERISTICS —1— T 1 UNITS
40/ -85/ ) U T 1
o 128°C . | -
- il +05°C | +125°C o - 188°C | +125°C
~ Vi lo |Vee vi Veo _ .
v AV v v | - . B
rnL.ll m Min [Typ [Mn Min [Max |Min [Max Min [Typ [Max [Min _Mu’ _Mln Max |-
% High-Level 2 |t5|—fj— 15| — 15— 4.5 .
- Input Voltage Vi 45 Ja1s{ — | — [3.15] — [3.15] — - o {2 |[=|=2|—]2)—-].V
42 | — |~ a2} = |a2 |~ 5.5 |
Low-Lavel 2 |—|~—~106]—J05]~]05 4.5 .
Input Voltage Vi 45| — | — }1.35]| — |1.35] — [1.35 - to |—{—j08}=- jo8|— o8| V
A 6 |- |—|18]—]18]— 118 55 )
L High-Level Vi 2 19—~ —J19f—~[19]— Vu )
n’j OutputVoitage Vo | or |-002 |45 aa]— | — |aa|— faa[— or a5 aaf—|—laa|=[aa]=] v
CMOS Loads Vi 8 50| — |~ |59} |s9]— Vin ) ] )
Vo Vi - 3
TTL Loads or | 4 laslses]| —~ |- [384| — {37 |~ or 45 [398) = |~ paa|— |a7 | = v
o Va |52 | 8 [548) — | — |s34] — 52— Vin )
<o Low-Level Vo 2 {—|=lot{=tfo1]|=}o1 Vi i
!— .
Output Voltage Vau or 002 [45]—~ |~ fjOo1|— Jor]— jOI or 45 |~ | —~-|01 ]|~ jo1 | = {01 v
u B - -
L&J, CMOS Loads Vi 6 |—[—lo1]—Jo1j— lo1 Vin , ) . o
Vi Vi 3 - i N o - S
; TTL Loads or | & |as|— |— lo2e| ~ losa] — |os or 45 | — |~ [o28]| — Josa| — jos | v i
S Ve |52 |8 |— {— lo2e| — Joas|— |oa | ww ' : _ )
g Input Leakage Any
= Current h Vee Voitage . . g
or 6 |— | — HON| —~ |21 ]— |21 | Botween | 55 | — | — ROV} — &V | — | £t HA
Ll
Pz Gnd Vee and .- - _
Gnd _
ﬂ Quiescent Device
o Current lee Vee Vee .
x or o e ] —|—]8|—]e80]— [160 or 65 | — | — |8 |~ |80 |~ |160] pA
< Gnd Gnd -
X
Additional
Quiescent Device 45 )
Current per Vee 21 to- | — |100 360 | — [450 | — }490 vA :
Input Pin: 55 - -
1 Unit Load Alee’ )
*For dual-supply system- theoretical worst case {V; = 2.4 V, Vec = 5.5 V) specilication is 1.8 mA.
HCT Input Loading Table Py
MR -
Input Unit Loads* B
©ar
? ,MR 0.5 Qs
a5 .
*Unit Load is Alee limit Q4
specified in Static GND - . - o
Characteristics Chart, TOP VIEW - : ; :
0.g., 360 A max.@25°C. 8205 <38453RI ’

TERMINAL ASSIGNMENT S -
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Technical Data » - o : T;45-é3—17,-’ S

CD54/74HC4024 I
CD54/74HCT4024 S e

SWITCHING CHARACTERISTICS (Vcc=5 V, Ta=25°C, Input t,4,=6 ns) ’ T T :

_TYPICAL VALUES, -~ |~ = ;
CHARACTERISTIC SYMBOL Cv. (pF) HC - HCT - - [UNITS .
Propagation Delay tent, 15 11 .17 - .
@ toQt' teLn s cel 7
ten 15 6. - -8 | n§- )
Qn to Qn+t teun - . ) 3
teHL 15 14. -17
MR to Qa ten I T TR -
Power Dissipation Capacitance® Cro — 30 - .80 | pF
*Ceo is used to determine the dynamic power consumption, per package. . ;
Po = Ceo Vec? fi + T (Cu Vec? fi/M) where:
M=2'2%2%2% 2% 2% 27
Ci=output load capacitance
fi=input frequency
Prerequisite for Switching Function
25°C -40°C to +85°C -55"C'to +125°C | ]
CHARACTERISTIC | SYMBOL | Vee HC HCT 74HC 74HCT | 54HC | 54HCT |UNITS |
Min. {Max. [Min. [Max.[Min. [Max.[Min. [Max. [Min. [Max.[Min. |Max. !
Maximum Input 2 6 |- | —[—=-1]s5—-]1—-1—14]=1|=1]= g
Pulse Frequency frax 45 (30 | — (25| — |24 | — |20 | — |20} — |16 | — | MHz
6 B | — |- — |29 =]~ —]24 | -]~ |=
Input Pulse Width tw 2 80— |—|— |10 —{—|—=1120}— ] —-|—
45 |16 — |20 — |20|— 25| —]24:] =~ |30 =
6 [l —|—-|—-|17|=|=|=-120|—|=|=
Reset Removal Time tRem 2 0| —|—|—|68}]—~[—~|—|75]—]|—=]=
45 (10| — |10 ]| —[|18]—|18| =168 =1 =] bns
6 9 |- |=|=I1]=|=|=1m|=|—-1=] . ) L
Reset Pulse Width tw 2 80 [—-—[—J00]—]—{—=1120] —{—=1="]. - cT : -
45 |16 | —J20 | — 20| — |25 | — |24 | — |30 | — T N
6 1wl =l=]=jur|l=-]=-|=]2o|=-]~=]|=
SWITCHING CHARACTERISTICS (C.=50 pF, Input t,1i=6 ns) 7
25°C -40°C1o +85°C | -55'C 1o £125°C
CHARACTERISTIC | SYMBOL | Voo HC HCT 74HC 74HCT | S54HC 54HCT |UNITS
Min. [Max.[Min. Max. [Min. [Max. |Min. [Max.|Min. [Max. Min, [Max. B
Propagation Delay, teun 2 — |10 — | — =751 —]— =210 — = ;
# to Q1' Output tor 45 | — |28 | — |40 | — |36 | — |50 —|az|—=1{60] ns | .- R -
6 — |24 | — | —|—=]30 |-} —{=13836}|=1]— . - . . ) B
Propagation Delay [P 2 p— 75 | — — — g5 — — ~ 10 — 1 —" - - -
Qn to Qn+1 towt 45 | — |15 | — |15 | — |19 |~ [19] = |22| =122 ]| ns : : ,
6 — |8 |- |- | =J1B8|=f=~]=f19]—=|= A . -
Propagation Delay [ 2 — -] =—=1J25[ === e85} — | = = . -
MR to Qn 45 | — |3 | — |40 |~ |43 |~ |50 |— |BI|~= |60 ns
6 — 19| === |27|—|=—|=|43|=|~]" .
Output Transition tren 2 — | -1t —T—=—T19%1=1T—=1]—=[110}] =1]—<="
Time trm 4.5 — (15 =115 — 119 [ — |19 | = 22| — | 22°| -ns- -
6 — Bl —-|=]—-J6]—]—=]=—f10]|=|=]"_
Input Capacitance Ci —_ — |10 | —-]10|—{10]|~[|10] =110 =T 10 pi:‘
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54/74HC §4/74HCT
input Level Vce v
Switching Voltage, Vg 50% Vee 13V

Fig. 4 - Input Pulse pre-requisite mes, propagation delays
and output transition times.

Fig. 5 - Master Reset pre-requisite énd Rropagation delays.




