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The RCA-CD4024A consists of an INPUT ANVANVAQYA roses . ,E,
PULSE shaping circuit, RESET line driver ol el e} = . e
circuitry, and seven binary counter stages. ‘/"-;l “ F'F'azz mo, W,;: Resey 4 o)
The counter is reset to ““zero’ by a high level I i ;i 5 -2 g 5
on the RESET input. l:iach counter stageisa , * Voo TERMINAL No.1@ TO Voo 2 ae|™~
static master-slave flip-flop. The counter TERMINAL No. 7 TO VsS 3 .
state is advanced one count on the negative- RESET ¥aLL INPUTS ARE e e 7
going transition of each INPUT PULSE. 'c’:o%ﬁ:g:n:rvccnou NCe8,10,13 ’
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These types are suppliedin 14-lead hermetic Fig. 1 — Functional disgram for CD4024AD, *% s2cs-2000im:
dual-in-line ceramic packages (D and F vss AE, AF,
suffixes), 14-lead dual-in-line plastic pack- " o s 5 o o
age (E suffix), 12-lead hermetic TO-5-style . oo
package (T suffix) 14-lead ceramic flat pack- N 1
ages (K suftix), and in chip form (H suffix). o 5
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Applications: ra " e F,,?Z ol ©_ o
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= Frequency-dividing circuits neser=2 e
™ * 5 o
= Counr contral S o> rEm e 2 To a2 .
RESET
W D/A counter and switch on one chip * __ sacemsorsm e
:;(L”‘gg?;g A:E Fig. 2 — Functional diagram nexe d
€05 /MOS PROTECTION for CD4024AT. v aose
MAXIMUM RATINGS, Absolute-Maximum Values: ves
STORAGE-TEMPERATURE RANGE (Tapg) . . - . o v oo ov o eece ot e oo -85 10 +150°C

OPERATING-TEMPERATURE RANGE (Ta):

PACKAGETYPES (D.F. K, TH) ... ... ........... e —55 to +126°C

PACKAGE TYPE E —40 10 +85°C
DC SUPPLY-VOLTAGE RANGE, (Vpp)

(Voltages referenced to Vg Terminal}: . . . . .. ... .. ... ... —0S5t0 +15 V
POWER DISSIPATION PER PACKAGE (Pp)

FOR Ta= —40 10 +60°C (PACKAGE TYPE E) . .. ..o\t e e 500 mW

FOR Ta=+60 to +85°C (PACKAGE TYPEE) . .. ...... Derate Linearly at 12 mwW/°C to 200 mw

FOR Tp =55 10 +100°C (PACKAGE TYPES D, F.K,T) ... .. ... . ... .. ... .. 500 mw

FOR T, = +100 to +125°C (PACKAGE TYPES D, F, K,T) . . . .Derste,Linearly at 12 mW/°C to 200 mW
DEVICE DISSIPATION PER OUTPUT TRANSISTOR

FOR Ta= FULL PACKAGE-TEMPERATURE RANGE (ALL PACKAGE TYPES) . . . . ... .. 100 mW

INPUT VOLTAGE RANGE, ALLINPUTS . . .. ... ... ... i
LEAD TEMPERATURE {DURING SOLDERING):
At distance 1/16 £1/32 inch {1.59 £0.79 mm) fromcase for 10smax. . . . . .. .. .. ..... +265 C

RECOMMENDED OPERATING CONDITIONS at Tp = 25°C, Except as Noted.
For maximum reliability, nominal operating conditions should be selected so that
operation is always within the following ranges.

LIMITS
CHARACTERISTIC Voo ; D.EKT.H £ UNITS
V) Packages Package
Min Max. | Min. | Max.
Supply-Voltage Range {For Ta = Full
Package-Temperature Range) 3 12 3 12 Vv

Clock Pulse Width, tyy 5 330 - 500 - ns
10 125 - 165 -

Clock tnput Frequency, foy 5 dc 1.5 dc 1 MHz
10 dc 4 de 3

Clock Rise or Fall Time, t,CL, t;CL 5 15 - 15 - us
10 15 - 15 -

Reset Pulse Width, tw 5 500 - 600 - ns
10 300 - 350 -

Features:

8 Medium-speed operation . . . .
.. 7-MHz (typ.) input pulse rate at
VDD - Vss =10V
¥ L ow high-andow level output impedance
.. 70082 and 50052 (typ.), respectively at
Vpp — Vgs = v
Fully static operation
Common raset
Quiescent currant specified to 15 V
Maximum input leakage current of 1 UA
at 15 V (full package-temperature range)
® 1.V noise margin (full package-temper-
ature range)

AMBIENT TEMPERATURE (Ta) <25 °C
TYPICAL TEMPERATURE COEFFICIENT FOI

ORAIN MILLIAMPERES (Ip)

i [
DRAIN-TO- SQURCE VOLTS { Vpg}
s2¢1- 17008

Fig. 3 — Typical output n-channel! drain
characteristics.
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CD4024A Types

STATIC ELECTRICAL CHARACTERISTICS

DRAM - ¥O- SOURCE VOLTS (Vpy)

ry R
Conditions _ ’:.ivrnl::t ::n:iuud Tompor;tu:s I: C) H
. , F, K, T, H Packages ackage 2
Characteristic Vo [VinlVob +25 s 25 o Units i £
v) [ (V)] (v) Typ. |Limit Typ. [Limit : §
Quiescent Device L — 1 — | 5 | 5 [03] 6 | 300 | s0 | 06| 50| 700 Y §
Current Iy Max] — | — | 10 | 10 |05 | 10 | 600 | 100 1 1100 | 1400 | uA ST cissnas: H
-~ |1—115 | 50 1 650 | 2000 | 500 5 | 500 | 5000 tss28382828202 1!
AMBINT TEMPERATURE (T3 +23°C
Output Voltage: - 5 5 0 Typ.; 0.05 Max, TYPICAL TEMPERATURE COEFFICENT FOR Ip+-03% /*C
Low-Level,
VoL - |10} 10 0 Typ.; 0.05 Max. v secsirese
High Level, - 0 5 4.95 Min.; 5 Typ. Fig. 4 — Typicsl output p-channe! drain
VoH - {ot10 9.95 Min.; 10 Typ. characteristics.
Noise Immunity: _—
Inputs Low, 42| - 5 1.6 Min.; 2.25 Typ.
VNL 9 | -]t 3 Min.; 4.6 Typ. v O
AMBIENT TEMPERATURE (T, ¢ 23°C H
Inputs High, 08|15 1.5 Min.; 2.25 Typ. o TTHCAL TEMPERATIAL CCEPHCUNT fon To:-03%C
Vi - 3Min; 45 Typ. : S
Noise Margin: a5 | - | 5 1 Min. E‘ Gate - VOLTS (Vg 118 THET]
Inputs Low, ¥s
VNML 9 |- |10 1 Min. v §
tnputs High, 05 | — 5 1 Min. H
VNMH 1 |- |10 1 Min. z” e
Output Drive a2 .
Current: mesa] L'aE 'maz.‘.cotozuz .-
?éQh:)nne' 05— | 5 |031]/056}0.25[0.175 | 0.15 | 0.5 |0.120.095 ° naro-sumer ars vpgr
ink}, cs-morom
; Fig. 8§ — Minimum output n-chennel drsin
IDN Min. -haracteristics.
05— |10 fo62| 1 05035031 ) 1 J025] 02 | characteristics.
p-Channel 45 |- | 5 [-0.18]-0.3{-0.16|-0.105]-0.145 | -0.3 |-0.12|-0.095
(source) DRAIN -TO- SOURCE YOLTS (¥}
1DP Min. 85— | 10 -0.45T-0.7 -0.35 |-0.25 { -0.31 | -0.7 |-0.26| -0.2 — e o3 2
Input Leakage Any input - T
Current, —f=-11s +10~5 Typ.; 21 Max. HA HH H
e UiH H-io 2 i
- H
£
3
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sm:'vsfn 9, FEE AMBIENT TEMMERATURE (7a)e 28%C -
. wasren ] TrcAL TEMPERATIE COEPRICIENT FOR Lo -0.3%/%C
’ SECTION 3 ssch‘y‘féN WPUlS 1o
¢ _L 2nd STAGE 92CS-1907IR)
. 16 s Fig. 6 — Minimum output p-channel drain
’_,j : characteristics.
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Fig. 7 — Lagic block diagram (puise shaper
and 1 binary stage).

20 3 4 % 0
LOAD CAPACITANCE (Cy)—oF
s2cs- 17010

Fig. 8 — Typicel propagation delay time vs. C;.

526

This Materi al

.

Copyrighted By Its Respective Manufacturer



DYNAMIC ELECTRICAL CHARACTERISTICS at T4 = 26°C, Input t,, t¢ = 20 s,
Cy = 15 pF, R = 200 k§2

LIMITS
TEST D, F K TH '3
CHARACTERISTIC CONDITIONS Packages Package UNITS
V(")/',’ Min. | Typ. |Max. | Min. | Typ. | Max.
¢ INPUT OPERATION
Propagation Delay Time; 5 — |175 1360 | — |175 | 400 ns
PLH: tPHL 10 - 80 |125 | - 80 | 150
Transition Time; 5 — [175]226 | - |175 | 250 ns
ITHL- TTLH 10 - 80 | 126 | — 80 | 150
Maximum Puise Input 5 16 | 25 - 1 2.5 — MHz
Frequency, f¢, 10 4 7 — 3 7 _
Minimum Input Pulse 5 — 200 (330 | — [200]500] o
Width, tyy 10 - 140 | 125 | — [140 [ 165
Input Pulse Rise & 5 - — 15 - - 15 s
Fall Time, t,4.t¢g 10 - - 10 = - 10
Average Input Any Input - 5 — - 5 - pF
Capacitance, Ci
RESET OPERATION
Propagation Delay Time; 5 — 600 { 700 | —- | 500 | 800 ns
TpLH: TPHL 10 | — [250 350 [ — |250] 400
Minimum Reset Pulse 5 — | 375 | 500 | ~ |375 {600 ns
Width; ty 10 [ - |200|300] — |200 {350
* Propagation delay time is from input pulse to Q4 output.
Voo
Voo f Voo
o, INPUTS t
o INPUTS _O.U'PUYS
v Voo Vhu -] .
}-— - lo =
VAL -l - =
) nove:
Vss TEST ANY COMBINATION
92CS-27441
Fig. 12 — Duimnr—davica-c;umm tast Fi o . o
circuit. ig. 13 — Noise-immunity test circuit.
Voo
t
INP\ILS_‘
Voo - NOTE
\»—@-— - MEASURE INPUTS
° SEQUENTIALTY,
vss - 70 BOTH Vpp AND Vgs
- CONNECT ALL UNUSED
INPUTS TO EITHER

vss

Vpp OR Vgg

92¢s- 27802

Fig. 14 — input-leakage-current test circuit.
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Fig. 9 — Typical transition time vs. Cy.
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Fig. 10 — Typical dissipation charscteristics.

TRRINT TEMPERATURE [T, 1 -28°C
LOAD CAPACITANCE IC.) * 18 oF

(NPUT PULSE FREQUENCY (14)- MMz

° 3 3 20
UPRLY VOLTS (Vpg!
[UTRTIIEe

Fig. 11 ~ Typical input pulse frequency vs. Voo
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