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CMOS Ripple-Carry
Binary Counter/Dividers
High-Voltage Types (20-Volt Rating)

CDA4020B — 14 Stage
CD4024B — 7 Stage
CDA4040B — 12 Stage

& CD4020B, CD4024B, and CD4040B
are ripple-carry binary counters. All counter
stages are master-slave flip-flops. The state
of a counter advances one count on the
negative transition of each input pulse; a high
level on the RESET line resets the counter to
its all zerosstate, Schmitt trigger action on
the input-pulse line permits unlimited rise
and fall times. All inputs and outputs
are buffered.

The CD4020B and CD4040B types are

Features:

% Medium-speed operation

w Fully static operation

& Buffered inputs and outputs

® 100% tested for quiescent current at 20 V

= Standardized, symmetrical output characteristics

8 Fully static operation

® Common reset

2 5-V, 10-V, and 15-V parametric ratings

B Maximum input current of 1 uA at 18 V
over full package-temperature range;
100 nA at 18 V and 25°C

m Noise margin (over full package-tempera-

ture range): 4y at Vpp=5V
2VatVpp=10V
25VatVpp=15V
® Meets all requirements of JEDEC Tentative

Standard No. 138, "Standard Specifications
for Description of ‘B’ Serles CMOS Devices™

supplied in 16-lead hermetic dual-in-line Applications:
ceramic packages (F3A suffix), 16-lead ® Control counters = Frequency dividers
dual-in-line  plastic packages (E suffix), ® Timers ® Time-delay circuits

16-lead small-outline packages (NSR suffix),
and 16-lead thin shrink small-outline
packages (PW and PWR suffixes).

The CD4024B types are supplied in 14-lead
hermetic dual-in-line ceramic packages (F3A
suffix), 14-lead dual-in-line plastic packages
(E suffix), 14-lead small-outline packages (M,
M96, and NSR suffixes), and 14-lead thin
shrink small-outline packages (PW and PWR
suffixes).

MAXIMUM RATINGS, Absclute-Maximum Values:
DC SUPPLY-VOLTAGE RANGE, (Vpp)

Voltages referenced to Vgg Terminal) ....... ..ottt iiiiniiiienaviarriaroarrnanenns 0.5V 1o 420V
INPUT VOLTAGE RANGE,ALLINPUTS ... ... ittt iiiieirarnenaanes ~0.5Vio Vpp +0.5V
DG INPUT CURRENT, ANY ONEINPUT ... . . iiiiiarer i inirariranierateiroeanscaananss +10mA

POWER DISSIPATION PER PACKAGE (Pp):
ForTp =-559C to +100°C

ForTp = +100°C to +125°C
DEVICE DISSIPATION PER OUTPUT TRANSISTOR
FOR Tp = FULL PACKAGE-TEMPERATURE RANGE (All Package Types).......... P RPN 100mwW
OPERATING-TEMPERATURE RANGE (TA). .. vouie i i eie i e ~5509C to +125°C
STORAGE TEMPERATURE RANGE (Tgtg).. ..ot il -659C to +150°C
LEAD TEMPERATURE (DURING SOLDERING):
Atdistance 1/16 £ 1/32inch {(1.59 £ 0.79mm) from casefor 10s max ........oovuiriiiianincnnnns +265°C
TERMINAL ASSIGNMENTS
Ccb4020B CD40248 CD4040B
S S
qi2 —{1 Voo =11 14 —vpg arz—) 16 —vpp
a3 —2 1 RESET — 2 13 —Ne Q6—2 t5 —atl
Q4 —{3 QIC er— 3 12 —0 Q5-——3 14 —0I0
Q6 —4 Q8 Q66— 4 0 —q2 Q7— 4 15 —a8
as —s Q9 as—{ s 10— ne w“—s 12 F—q9
a7 —s RESET Q46 9 }— Q3 o3—6 1 |—r
Q4 — 7 [ Vgg— 7 8 |— NC Q22— 7 10—¢
vss —a —
s @ TOP VIEW s ¢ e
TOPVIEW NC» NO CONNECTION TOP VIEW

92C5-24462RI

92C5-24466R: 92CS-20747R2
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CD4020B, CD4024B, CD4040B Types
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CD40208B, CD40248B, CD40408B Types

RECOMMENDED OPERATING CONDITIONS at T = 25°C, Unless Otherwise Specified

For maximum reliability, nominal operating conditions should be selected so that operation
is always within the following ranges:

CHARACTERISTIC Vpp | Min. Max. UNITS
Supply Voitage Range (at T o = Full Package- )
Temperature Range) 3 18 Vv
5 | - | 35 v
Input-Pulse Frequency, 17 10 - 8 MHz *on FIRST STROE ONLY R
15 - 12 Fig. 4 — Detail of typical fiip-fiop stage.
5 140 -
Input-Pulse Width, tw 10 60 - ns
15 40 - -
5 [ [AMBIENT TEMPGRATURE (TA)s 28 °C
o
Input-Pulse Rise or Fall Time, g g 16 | Unlimited us I
15 .:._ﬁ we_-_’fﬁ'—guma‘m TAGE (Vgg)=13 V
5 | 200 2 o i
Reset Puise Width, tw 10 80 - ns .
: ; 15 | 60 & FHE
. 5 (350 | - 5 pe
Reset Removal Time, tREM 10 150 - ns t “HHgtHH
15 | 100 - 3 9 S § 3
i T = : S w
o i ORAIN-TO-SOURCE VOLTAGE (Vp§)—V - -<-l g
FFia Fig. 5 — Typical output low [sink) current 23
= charactaristics. w >
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CD4020B, CD4024B, CD40408B Types

STATIC ELECTRICAL CHARACTERISTICS : ‘ - s " - DRAIN-TO-SOURCE YOLTAGE (vpsi—Y
' : ‘ ‘ Frseaima AR
: CONDITIONS LIMITS AT INDICATED TEMPERATURES (°C) | ale-To-sdukct VoLtast (el S v
CHARACTER- , C . UNITS R 4
ISTIC vo Tvin Voo : T ‘ ' : f i
) v) Jowvy|iv)| -56 |40 | +85 | +126 | Min. | Typ. | Max. HHH ‘é‘
Quiescent Device | - os| 5| 5 | s [wo]wsof - [o0a] s ! 3 Hog
Current, - 0,40 10 | 10 10 300 | 300 { - 004 | 10 . %
10D Max. — |08 15| 20 | 20 | 600 [ 600 ] — | ooa | 20| “° : 5
— "lo20] 20| 100 { 100 | 3000 | 30001 - 0.08 | 100 e
Output Low 04 | 06| 5 | 064 061 | 042 | 036|061 | 1 | - g
(Sink) Current {05 |0,10] 10 16 | 15 | 11 | 08 |13 | 26 | :
oL Min. 15 _1015] 15 | a2 | 4 | 28 | 24 |34 | 68 | - . o aes-zseme
OutpatHigh | 46 | 05 | 5 | -064]—061] 042 -036|-081] —1 | - | ma | F& 8~ Minimum outout high fsource) current
{Source) -~ .| 25 |o5] 6] -2 [-t8 |-13 [-1.15|-16 | -32 | -
c‘;‘;:'“;in 95 |010[ 10 |16 |-16 [-11 | 08|13 | -26 | -
» 135 |015| 15 [-42 | -4 | 28 | -24 |-34 | 68 | —
Qutput Voltage: - 05 | & 0.05 - o |oo0s 1
Low-Level, ~ |e10] 10 0.0 Z 0 o005 E
VoL Max. =
, — |016] 15 0.05 hn o Joo5] , ||z
Output Vortage: - |os| 5. a9 495 | 5 - '
High-Level, - [oea0] 10 9.96 995 | 10 | - o
VOH Min. B YT TR 14.95 1895| 15 | - &
Input Low 0545 - | 5 15 - | - 15 g
Voltage, t,9 | - [10 3 — | = 3 s
ViLMax 8338 < | 15 2 "
Input High 05,45 — 5 35 35 - e v 0 20 40 60 80 00
Voitage, 1.9 _ 10 7 7 _ — LOAD CAPACITANCE (C) )~pF o2c5-24322
ViH Min. 15136 — 15 T 1 — — Fig. 9 ;:::t;aalp:crair;::;:?umeuafunctmn of
lnlp;ur: S:Lr-enx _ 0,i8{ 18 | 0.1 | 0.1 +1 + - |#10-5] 01| wa
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-Dimensions and Pad Layout for CD40248H.

Dimensions and Pad Layout for CD40208H. Dimensions and
pad layout for CDAD408H are identicsl. :
Dimensions’ in parentheses sre’in millimeters and

are derived from the basic inch dimensions as in-
dicated. Grid graduations are in mils (10—3 inch).




CD40208B, CD40248B, CD40408B Types

DYNAMIC ELECTRICAL CHARACTERISTICS at Ty, = 259C, Input t,. t4= 20 ns,

Cy =50 pF, Ry = 200 k2

LIMITS
CHARACTERISTIC TEST Vpp UNITS
CONDITIONS | (v} Min. Typ. Max,
Input-Pulse Operation
5 -} 1
Propagation Delay Time, ¢ tol 80 360
Q1 Out: t t 10 L= 80 160 ns
1 YUt 1PHL. TPLH
15 - 65 130
5 - 100 330
CntoQy+t; 0 | - 20 | 80 ns
tppy, t
PHL: 'PLH 15 — 30 60
Transition Time, 1(5) - "5)2 1222
tTHL tTLH - ns
15 — 40 80
5 - 70
Minimum Input-Pulse 110
Width, tyy 10 - 30 60 ns
15 - 20 40
5
Input-Pulse Rise or Fall 10 Unlimited s
Time, g tf¢ 15
. 5 35 7 -
Maximum input-Pulse 3 3 3 MH
Frequency, f¢, 0 - 6 _ z
15 12 24 -
Input Capacitance, C; Any Input - 5 1% pF
Reset Operation
P tion Del 5 - 140 280
ro io
oo JeaY 0 | - 60 | 120 ns
ime, tpy
15 - 50 100
Minimum Reset Pulse S - 100 200
. 10 - 40 80 ns
Width, tw
15 - 30 60
5 - 175 350
Reset R | Time,
esteF.E emoval Time 0 - 75 150 ns
M 15 | - 50 | 100
Voo Voo
oo t t
INPUTS INPUTE_ QUTPUTS
Ve ViR - b
= e o] - et
vll. -— [ _‘
! NOTE:

Vs

P20%- 2T40IR|
Fig. 13 — Quiescent davice
current test circuit.

TEST ANY COMBINATION
OF INPUTS

92CS-2T44 IR

Fig. 14 — Input voltage test circuits.
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Fig. 12 — Dynamic power dissipation test circuit

for CD40208.
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J (R—GDIP—Txx) CERAMIC DUAL IN—LINE PACKAGE
14 LEADS SHOWN

PINS *x

ol 14 16 18 20
B 0.300 0.300 0.300 0.300
762) | (762 | (7.62) | (7.62)

14 8 BSC BSC BSC BSC
aiaiaialaiala B MAX 0.785 | .840 | 0.960 | 1.060
T (19,94) | (21,34) | (24,38) | (26,92)

D C B MIN — | — | — | —
l C A 0.300 | 0.300 | 0.310 | 0.300
VIVAVAVIVEVEY (7,62) | (7,62) | (7.87) | (7,62)
1J L 7 0.245 | 0.245 | 0220 | 0.245

0.065 (1,65) C MN : : : :
0015 (174 (6,22) | (6,22) | (559) | (6,22)

0.060 (1,52
—» |e— 0.005 (0,13) MIN Wﬁ% |<— —»‘

— 0.200 (5,08) MAX
— —Y ¢ Seating Plane

* 0.130 (3,30) MIN

J L7 026 (0,66)
0.014 (o 36) 015"
[0.100 (2,54)] 0.014 (0,36)

0.008 (0,20)

4040083 /F 03/03

NOTES:  A. All linear dimensions are in inches (millimeters).

B. This drawing is subject to change without notice.

C. This package is hermetically sealed with a ceramic lid using glass frit.
D

E

Index point is provided on cap for terminal identification only on press ceramic glass frit seal only.
Falls within MIL STD 1835 GDIP1-T14, GDIP1-T16, GDIP1-T18 and GDIP1-T20.



MECHANICAL

MPDI002C — JANUARY 1995 — REVISED DECEMBER 20002

N (R-PDIP-T**) PLASTIC DUAL-IN-LINE PACKAGE
16 PINS SHOWN
PINS **
14 16 18 20
DIM
0.775 | 0.775 | 0.920 | 1.060
A A MAX 1 (10,69) | (19,69) | (23,37)| (26,92)
16 9 A MIN 0.745 | 0.745 | 0.850 | 0.940
e e T e T e T e | (18,92) | (18,92) | (21,59)| (23,88)
0.260 (6,60) MS-100
:) 0.240 (6,10) & VARIATION AA BB AC AD

uLuJLuJLuJLUJLUJLUJLJ

1
+‘ L, 0,070 (1,78) A

0.045 (1,14)

0.045 (1,14 ' ,
—» # 0.020 (0,51) MIN — 0.325 (8,26)
0.030 (0,76) 0.300 (7,62)

\ X 0.015 (0,38)
T 0.200 (5 08) MAX Gauge Plane

Seating Plane

r_—-—-\

0.125 (3,18) MIN 0.010 (0,25) NOM

0.100 (2,54) 44 0.430 (10,92) MAX L—

0.021 (0,53)
0.015 (0,38)

| -] 0.010(0,25) W

14/18 PIN ONLY A
\ / 20 pin vendor option

4040049/E 12/2002

NOTES: A. Alllinear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.

& Falls within JEDEC MS-001, except 18 and 20 pin minimum body Irngth (Dim A).
The 20 pin end lead shoulder width is a vendor option, either half or full width.

b TEXAS

INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 1



MECHANICAL DATA

MSO0I002B — JANUARY 1995 — REVISED SEPTEMBER 2001

D (R-PDSO-G*)

PLASTIC SMALL-OUTLINE PACKAGE

8 PINS SHOWN
0.050 (1,27) 4,‘ ’« —b‘ ’47 % 4 | 0.010 (0,25™
0.244 (6,20) 0.008 (0,20) NOM
0.228 (5,80)
0.157 (4,00)
0.150 (3,81)

v

Gage Plane _+_

o UL

v

0.010 (0,25)

[ 0.010 (0,25)

0.044 (1,12)
0.016 (0,40)

=)

Seating Plane

— 0.069 (1,75) MAX 0.004 (0,10) N 0.004 (0,10)
PINS **
8 14 16
DIM
0.197 0.344 0.394
A MAX (5.00) | (8,75) | (10,00)
0.189 0.337 0.386
AMN 1 4g0) | 855 | (9.80)
4040047/E 09/01
NOTES: A. Alllinear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.
C. Body dimensions do not include mold flash or protrusion, not to exceed 0.006 (0,15).
D. Falls within JEDEC MS-012
INSTRUMENTS
POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 1



MECHANICAL DATA

NS (R-PDSO-G**) PLASTIC SMALL-OUTLINE PACKAGE
14-PINS SHOWN

ol I s
1A RAAAT

0,15 NOM

|
r

Gage Plane

O
NERELE

A

0,15

;LU_U_U_U_U_U_U_/;J%W Seating Plone & \_JJ |__)

— 2,00 MAX ©lo0.10

PINS
DIM

A MAX

A MIN

4040062,/C 03,03

NOTES:  A. Al linear dimensions are in millimeters.
B. This drawing is subject to change without notice.
C. Body dimensions do not include mold flash or protrusion, not to exceed 0,15.




MECHANICAL DATA

MTSS001C — JANUARY 1995 — REVISED FEBRUARY 1999

PW (R-PDSO-G**)
14 PINS SHOWN

PLASTIC SMALL-OUTLINE PACKAGE

14 8

HHAHAA] T

4, )
4,30 6,20

50 6,6

o

“«—— A —»

L

e

HlHHHHHHY_J

0,15 NOM

!
:

Gage Plane i

— 120 MAX o [=]010 |
0,05
PINS **
8 14 16 20 24 28
DIM
A MAX 3,10 5,10 5,10 6,60 7,90 9,80
A MIN 2,90 4,90 4,90 6,40 7,70 9,60

4040064/F 01/97

NOTES: A.

OOw

All linear dimensions are in millimeters.

This drawing is subject to change without notice.
Body dimensions do not include mold flash or protrusion not to exceed 0,15.

Falls within JEDEC MO-153

{‘ TEXAS
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POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265



IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, modifications,
enhancements, improvements, and other changes to its products and services at any time and to discontinue
any product or service without notice. Customers should obtain the latest relevant information before placing
orders and should verify that such information is current and complete. All products are sold subjectto TI's terms
and conditions of sale supplied at the time of order acknowledgment.

Tl warrants performance of its hardware products to the specifications applicable at the time of sale in
accordance with TI's standard warranty. Testing and other quality control techniques are used to the extent Tl
deems necessary to support this warranty. Except where mandated by government requirements, testing of all
parameters of each product is not necessarily performed.

Tl assumes no liability for applications assistance or customer product design. Customers are responsible for
their products and applications using Tl components. To minimize the risks associated with customer products
and applications, customers should provide adequate design and operating safeguards.

Tl does not warrant or represent that any license, either express or implied, is granted under any Tl patentright,
copyright, mask work right, or other Tl intellectual property right relating to any combination, machine, or process
in which TI products or services are used. Information published by Tl regarding third-party products or services
does not constitute a license from Tl to use such products or services or a warranty or endorsement thereof.
Use of such information may require a license from a third party under the patents or other intellectual property
of the third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of information in Tl data books or data sheets is permissible only if reproduction is without
alteration and is accompanied by all associated warranties, conditions, limitations, and notices. Reproduction
of this information with alteration is an unfair and deceptive business practice. Tl is not responsible or liable for
such altered documentation.

Resale of Tl products or services with statements different from or beyond the parameters stated by Tl for that
product or service voids all express and any implied warranties for the associated TI product or service and
is an unfair and deceptive business practice. Tl is not responsible or liable for any such statements.

Following are URLs where you can obtain information on other Texas Instruments products and application
solutions:

Products Applications

Amplifiers amplifier.ti.com Audio www.ti.com/audio

Data Converters dataconverter.ti.com Automotive www.ti.com/automotive

DSP dsp.ti.com Broadband www.ti.com/broadband

Interface interface.ti.com Digital Control www.ti.com/digitalcontrol

Logic logic.ti.com Military www.ti.com/military

Power Mgmt power.ti.com Optical Networking www.ti.com/opticalnetwork

Microcontrollers microcontroller.ti.com Security www.ti.com/security
Telephony www.ti.com/telephony
Video & Imaging www.ti.com/video
Wireless www.ti.com/wireless

Mailing Address: Texas Instruments
Post Office Box 655303 Dallas, Texas 75265

Copyright 00 2003, Texas Instruments Incorporated
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