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CD4024
7-stage binary counter
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1. General Description
The CD4024 is a 7-stage binary ripple counter.

Features:

® Supply voltage range: 3V to 15V

® Temperature range:-40°C to +125C

® Packaging information: DIP14/SOP14/TSSOP14

Ordering Information:
Tube packing specifications:

Packaging | Marking | Type Boxed | 5 oq

; tube A
form code quantity quantity guantity

Part number Notes

Dimensions of

plastic enclosure:

25 40 1000
D4024DA14.TB DIP14 D4024
D40 D40 PCS/tube | tube/box [ PCS/box é?nosrgggf;mm

2.54mm

Dimensions of

plastic enclosure:

50 200 | 10000
CD4024SA14TB | SOP14 | CD4024
PCS/tube | tube/box | PCS/box ?}ﬁ";&?,;gf"m

1.27mm

Dimensions of

plastic enclosure:

96 200 19200
CD4024TA14.TB | TSSOP14 | CD4024
PCS/tube | tube/box | PCS/box | 2:0Mm>4.4mm

Pin spacing:
0.65mm
Reel packing specifications:
Packaging Marking Reel Boxed reel
Part number . . Notes
form code quantity guantity
Dimensions of
plastic enclosure:
4000 8000
CD4024SA14.TR SOP14 CD4024

PCSireel | PCShbox | o./mm>3.9mm
Pin spacing:
1.27mm
Dimensions of

lastic enclosure:
5000 10000 | P
CD4024TA14.TR TSSOP14 CD4024

PCSireel | PCS/box | 2.omm>.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

o . FFOi FF N FF o | FF FF N
16 r 2 r 3 r 6 r 7
Co

MR%>¢ [ [ [ [ I

Y v Y Yo Y

00 o1 02 05 05

Figure 1. Functional diagram

2.2~ Pin Configurations

cPl1| O 14| Voo
MR [ 2 | 13|/ NC
06| 3 12| 00
054 11] 01
045 10| NC
036 9|02
Ves | 7. 8| NC

2.3+ Pin Description

Pin No. Pin Name Description
1 CP clock input
2 MR master reset output
3 06 buffered parallel output
4 05 buffered parallel output
5 04 buffered parallel output
6 03 buffered parallel output
7 Vss ground supply voltage
8 NC not connected
9 02 buffered parallel output
10 NC not connected
11 01 buffered parallel output
12 00 buffered parallel output
13 NC not connected
14 Vb supply voltage
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2.4, Function Table

Input Output
CP MR On
X H L
1 L No Change
! L Advance to Next State

Note: H=HIGH voltage level; L=LOW voltage level.

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 V
input voltage V| all inputs -0.5 Vpp+0.5 \Y/
DC input current lik any one input - 0 mA
storage temperature Tsg - -65 +150 [
. DIP 245
soldering temperature TL 10s SOP/TSSOP 260

3.2. Recommended Operating Conditions

Parameter Symbol Conditions Min. | Typ. | Max. | Unit
supply voltage Vop - 3 - 15 \Y/
ambient temperature Tamb in free air -40 - +125 T

3.3+ Electrical Characteristics
3.3.1. DC Characteristics 1
(Tamp=-40°C to +85°C, voltages are referenced to Vss (ground=0V), unless otherwise specified.)

Parameter Symbol Vob Conditions Min. | Typ. | Max. | Unit

evel 5V - 3.5 - - \Y

HIGH-leve \V 10V - 7 - - \%
input voltage

15V - 11 - - Vv

level 5V - - - 15 \Y%

'LOW-leve Vi 10V - - - 3 v
input voltage

15V - - - 4 \Y%

HIGH-level 5V |lo|<1uA 4.95 - - \Y

GH-leve Vor 10V llo|<1uA 995 | - - i
output voltage

15V |lo|<1uA 1495 | - - Vv

LOW-level 5V [lo]<1uA - - 0.05 \

“Ieve VoL 10V llo|<LuA - - o005 | Vv
output voltage

15V [lo|<1uA - - 005 | V

5V Vo=4.6V - - -0.34 | mA

HIGH-level I 5V Vo=2.5V - - -1.3 mA

output current on 10V Vo=9.5V - - | 055 | mA

15V Vo=13.5V - - -1.65 | mA
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LOW-level 5V Vo0=0.4V 0.34 - - mA
-leve - _ -

output current loL 10V Vo=0.5V 0.46 mA
15v Vo=1.5V 1.4 - - mA

input leakage _
current I 15V V=15V or GND - - 2 UA
5V V=5V or GND;lo=0A - - 7.5 UA
supply current lop 10V V=10V or GND;lo=0A - - 15 UA
15v V=15V or GND;lo=0A - - 30 uA

3.3.2. DC Characteristics 2
(Tamp=-40°C to +125°C, voltages are referenced to Vss (ground=0V), unless otherwise specified.)

Parameter Symbol Vb Conditions Min. | Typ. | Max. | Unit
5V - 35 - - \
HIGH-level Vi 10V B 7 - - Vv
input voltage
15v - 11 - - \Y
L OW-level 5V - - - 15 \Y
-leve
input voltage Vie 10V - - - 3 v
15v - - - 4 \Y
HIGH-level 5V [lo|]<1uA 4.95 - - \Y
-leve
output voltage VoH 10V ||o|<1UA 9.95 - - Vv
15V |lo|<1uA 1495 | - - \Y
L OV/elevel 5V [lo|<1uA - - 0.05 Vv
“leve VoL 10V llo|<1uA - - o005 | Vv
output voltage
15V llo|<1uA - - 005 | V
5V Vo=4.6V - - -0.3 mA
HIGH-level | 5V Vo=2.5V - - -1.15 | mA
output current oHt 10V Vo0=9.5V - - | -045] mA
15V Vo=13.5V - - -1.4 mA
level 5V Vo0=0.4V 0.29 - - mA
L OW-leve loL 10V Vo=0.5V 038 | - - | ma
output current
15V Vo=1.5V 1.2 - - mA
input leakage I 15V V=15V or GND - - 44 | UuA
current
5V V=5V or GND;lo=0A - - 7.5 uA
supply current Ibp 10v V=10V or GND;lo=0A - - 15 UuA
15V V=15V or GND;lo=0A - - 30 uA
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3.3.3v AC Characteristics 1
(Tamb=-40°C to +85°C, Vss=0V, unless otherwise specified.)

Parameter Symbol Vb Conditions Min. | Typ. | Max. | Unit
On t0 On+1 5V - 60 120 ns
HIGH to LOW 10V - 25 50 ns
propagation teHL
. 15V - 20 40 ns
delay time
On to Ons1 5V - 50 100 ns
LOW to HIGH toLn v - 20 40 ns
propagation 15V - 15 30 ns
delay time
CP to O0 5V - 100 200 ns
HIGH to LOW oL 0V - 40 75 ns
péggag;tri]oen 15V CL=50pF - | 25 | 50 | ns
=% see Figure 4
CP to O0 5V - 105 210 ns
LOW to HIGH 10V - 45 85 ns
propagation oLk
. 15V - 30 60 ns
delay time
MR to Qn 5V _ 120 | 240 ns
HIGH to LOW ¢ 10V _ 45 90 ns
. PHL
propagation
5V - 60 120 ns
transition time | tru, trin 10V - 30 60 ns
15V - 20 40 ns
Minimum 5V 60 120 - ns
clock twern 10V 30 | 60 - ns
pulse
width;HIGH 15v 20 | 40 | - ns
Minimum MR sV _ 80 40 - ns
pulse twmRH 10V see Figure 5 35 20 - ns
width;HIGH 15V 25 15 - ns
R - 5V 20 10 - ns
ecovery time
for MR trRVR 10V 15 5 - ns
15V 15 5 - ns
Maximum 5V - 5 10 - MHZ
clock pulse fmax 10V - 13 25 - MHZ
frequency 15V - 18 35 - | MHZ
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3.3.4. AC Characteristics 2
(Tamb=-40"C to +125°C, Vss=0V, unless otherwise specified.)

Parameter Symbol Vb Conditions Min. | Typ. | Max. | Unit
On to On+1 5V - - 144 ns
HIGH to LOW 10v - - 60 ns
propagation tohL
. 15V - - 48 ns
delay time
On to On+1 5V - - 120 ns
LOW to HIGH oL v - - 48 ns
propagation 15V ) ) 36 ns
delay time
CP to 00 5V - - 240 | ns
HIGH to LOW oL 10v - - 90 ns
Propagation 15v CL=50pF, . - | 60 | ns
=gy Ime see Figure 4
CP1to O0 )\ - - 252 ns
LOW to HIGH 1oV - - 102 ns
propagation oLk
. 15V - - 72 ns
delay time
MR to Qn 5V - - 288 ns
HIGH to LOW ¢ 10V _ _ 108 ns
R PHL
propagation
delay time 15v ) ) 72 ns
5V - - 144 ns
transition time | tru, trom 10V - - 72 ns
15V - - 48 ns
Minimum 5V 72 - - ns
clock twepn 10V 36 - - ns
pulse
width;HIGH 15V 24 - - ns
Minimum MR sV _ 96 - - ns
pulse twmRH 10V see Figures 42 - - ns
width;HIGH 15V 30 - - ns
R i 5V 36 - - ns
ecovery time
for MR trRvR v 18 - - ns
15V 18 - - ns
Maximum 5V - 4 - - MHZ
clock pulse fmax 10V - 12 - - MHZ
frequency 15V - 17 - - | MHZ
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4. Testing Circuit
4.1, AC Testing Circuit

tw
V) ——o~ Y
negative 90%
pulse Vi Vi
Vss +10%
— tf f— tr f—
— tl’ fe— tf .
oV ¥90% L
positive / 3
pulse Vu Vi
Vss —10%7 S —
tw
V, O DUT L O Vext
C. I
Figure 3. Load circuit
Cv. includes probe and jig capacitance.
4.2, Test Data
Supply voltage Input Load VexT
Vb Vi tr =t CL tpLH/tPHL tpLz/trzL tpHz/trzH
5V to 15V Vbbb <20ns 50pF Open Vb Vss
4.3, AC Testing Waveforms
Vi
input Vwm Vi
Vss
~— tpHL ~— tpLH
Von 90% - —+90%
output 7§ Vu V-
VoL -10% 10%--
true b trn
Figure 4. Propagation delay, output transition time
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MR

_ 0
INPUT - S0%
<*— twMRH
*—trvR
CcP
INPUT
— oo

OO0 or On
OUTPUT \ 50%

Figure 5. Waveforms showing minimum MR and CP pulse widths and recovery time for MR.

4.4, Measurement Points

Supply voltage Input Output
Vbp Vm Vm Vx Vy
5V to 15V 0.5%Vpp 0.5%Vpp 0.1%Vpp 0.9%Vpp
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5. Package Information
5.1. DIP14

N Y P
D y

O
Dimensions (mm)
Symbol Min. Max.
A 3.05 3.60
b 0.33 0.56
c 0.20 0.36
D 18.80 19.40
E 6.20 6.60
e 2.54
eA 7.62 10.90
L 2.92 -
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5.2, SOP14

D
t \ A / )
D N s
Al |A2 C%%G J—LL—

M m
S HHEHEH A
HE i
Dimensions (mm)
Symbol -
y Min. Max.
A 1.50 1.75
Al 0.05 0.25
A2 1.30 -
b 0.33 0.50
c 0.19 0.25
D 8.43 8.76
E 5.80 6.25
El 3.75 4.00
e 1.27
0.40 0.89
0 0< 8<°
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5.3. TSSOP14
PD—»{
I
v A C % Il

TAW A2

- P
Tﬁ

AfdAAgd t
(7 A
M m
O
— T )
H i H H HQL
e b
Dimensions (mm)
Symbol -
y Min. Max.
A - 1.20
Al 0.05 0.15
A2 0.80 1.05
b 0.19 0.30
c 0.09 0.20
490 5.10
El 4.30 450
E 6.20 6.60
e 0.65
0.45 | 0.75
L1 1.00
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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 .

and y and lurg ent Polybro | minate | Dibutyl nzyl EIIE ® | Diisobu
Part name mercur and .| chromiu | minated | d phthala phthala Iy | i

lead 1y caami— biphenyl | biphen | t© te yhth | | Phthala

compo | compo | UM compoun| s yl phthala |

unds | unds comp 1 g ethers te

ounds

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
installed 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. Notes

We recommend you to read this chapter carefully before using this product.

The information in this chapter is provided for reference only and i-Core disclaims any express or implied
warranties, including but not limited to applicability, special application or non-infringement of third party
rights.

This product is not suitable for critical equipment such as life-saving, life-sustaining or safety equipment.
It is also not suitable for applications that may result in personal injury, death, or serious property or
environmental damage due to product malfunction or failure. 1-Core will not be liable for any damages
incurred by the customers at their own risk for such applications.

The customer is responsible for conducting all necessary tests i-Core’s application to avoid failure in the
application or the application of the customer’ s third party users. I-Core does not accept any liability.

The Company reserves the right to change or improve the information published in this chapter at any time.
The information in this chapter are subject to change without notice. We recommend the customer to
consult our sales staff before purchasing.

Please obtain related materials form i-Core’s regular channels and we are not responsible for its content if
it is provided by sources other than our company.

In case of any conflict between the Chinese and English version, the version is subject to the Chinese one.
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