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CD4020B, CD4024B, CD4040B Types

CMOS Ripple-Carry Features: e

. & Medium-speed operation Tu

Binary Counter/Dividers s ruiy sistc operstion 1o s 0y,
. . & Buffered inputs and outputs it [ 7 qe | 5
High-Voltage Types {20-Volt Rating) 8 100% tested for quiescent current at 20 V ie: §
a - Ll =L g
CDA020B — 14 Stage : :‘a':'l::::iz:d, syu:mtrica! output characteristics - % ar E
operation = as
CD4024B — 7 Stage & Common remet A [eo [F
. —eg| =
CD40408B — 12 Stage ®5-V, 10-V, and 15-V parametric ratings H3 qu | &
8 CD4020B, CD4024B, and CD4040B ™ Maximum input current of 1 A at 18 V 2 o
are ripple-carry binary counters. All counter over full package-temperature rangs; NESET B
stages are master-slave flip-flops, The state 100 nA at 18 V and 25°C y
of a counter advances one count on the = Noise margin (over fult package-tempera- ,L - W
negative transition of each input pulse; a high ture range): gy ¢ Vpp=6V CD40208
jevel on the RESET line rasets the counter to 2vatVpp=10V FUNCTIONAL DIAGRAM
its all zeros state, Schmitl trigger action on 25VavVpp=18V
the input-pulse line permits unlimited rise ® Meets all requiremants of JEDEC Tentative
and fall times. All inputs and outputs Standacd No. 138, “Standand Specificalions
are buffered. for Description of B’ Senes CMOS Devices”™
The CD4020B and CD4040B types are supplied . Yoo
in 161ead hermetic dual-in-line ceramic Applications: b
packages (F3A suffix), 16-lead dual-in-line ® Control counters & Frequency dividers \
plastic  packages (E suffix), 16-lead ® Timers ® Time-delay circuits 2_ 4
small-outline  packages (NSR suffix), and INPYT | " %‘
16-lead thin shrink small-outline packages (PW PULSEST ] . oz 5
and PWR suffixes). The CD4040B type also is »-3TAGE L] ﬂ"
supplied in 16-lead small-outline packages (M RESETme—et MiPFLE | 0l &
and M96 suffixes). counter [ w
[
The CD4024B types are supplied in 14-lead a s §
hermetic dual-in-line ceramic packages (F3A o
suffix), 14-lead dual-inine plastic packages (E | & %,
suffix), 14-lead small-outline packages (M, MT,
M96, and NSR suffixes), and 14-lead thin shrink NC= B8, 08 i
small-outline packages (PW and PWR suffixes). ¥ss
MAXIMUM RATINGS, Absolute-Maximum Values: COA024B SRL5 -Z505IR 4
DC SUPPLY-VOLTAGE RANGE, (Vop) FUNCTIONAL DIAGRAM

Voltagas refarenced o Vgg Terminall . .............ioiaieunnniniiesnnans ke e 0.5V fo +20V
INPUT VOLYAGE RANGE, ALLINPUTS .. __........... PR Ve aaaaas -0.5V to Vpp +0.5V
DCINPUT CURRENT, ANY ONEINPUIT L. . i iirnsurnruar s ianrturarsiansarsioasrioassians +=10mA
POWER DISSIPATION PER PACKAGE {Pp):

ForTg=-559Cto+100%C .. _.............0... SO0MW

ForTa = +100°C o +125°C Doarste Linsarity al 12mW/SC 1o 200mw s
DEWVICE DISSIPATION PER OUTPUT TRANSISTOR 1 -

FOR Tp = FULL PACKAGE-TEMPERATUAE RANGE {AllPackage Typss) .. ...coovvvr i vnninrineniees 100mW 16
OPERATING-TEMPERATURE RANGE (Tal. .- .o oot i it ceeia e e ~55°C lo +1250C Irl -
STORAGE TEMPERATURE RANGE (Tgig) .. .+ .v o ov e tonevimtieiaeaeeaneemtaenaaemeainnns -659C 10 +150°C AUl8Es Lo
LEAD TEMPERATURE (CURING SOLDERING): z:: E

Atdistance 1/16 £ 1/32inch (1.59 £ 0.79mm)Irom case for TOB MAX ..o yiivriieiiaiiarneironins +26500 L 2as ';;'

G 2o |8
COUNTER -ﬁ-a? g
—_] ™
TERMINAL ASSIGNMENTS -li.qg 5
14
| -
rest o
s
CD4024B veg  92CS-TB0BeRZ
CD40408
oz —] Yoo o P S o12— FUNCTIONAL DIAGRAM
o —] Ql RESET == 2 13 (—Ng G8—
o — @ic ar— 3 V7 —0al 9% -
GH — LT Q68— 4 W op—2 Q7 —
a5 — LY @5—s 19— Ne 44—
o7 — AESET e4—& 9 =03 a3—]
Qs — * Vgg— 7 B HC 92—
W, — —
b @ TOP VIEW Yes
ATCE-EALEIN HC Tt HO CONNECTION TOP ViEW
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CD40208, CD40248B, CD40408B Types

RECOMMENDED OPERATING CONDITIONS at Ta= 25°C, Unless Otherwise Specifiod
For maximum relisbility, nominal operating canditions showld be selected so that operation

is always within the following ranges:

CHARACTERISTIC Vpp | Min. | Max. | UNITS
Supply Voltage Range (at T 4 = Full Package-
Temperature Range) 3 18 v
o o 5 - 35
Input-Pulse Frequency, f¢ 10 - 8 - MHz
: 15 - 12
b 140 -
Input-Pulse Width, ty 10 60 — ns
15 .40 -
. 5
Input-Pulse Rise or Fall Time, tepe Lig 10 Unlimited Hs
15
: : 5 200
Raset Pulse Width, ' tw 10 80 — ns
- : 15 60
: ] i : 5 350 -
Resat Removal Time,' _ tREM 10 150 - ns
. _ . 15 100 —

CO$/MOS PROTECTION
HETWORK

Vgs
Fig. 1 — Lagic disgrer for CD40208.
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Fig. 3 — Lopic diagramn for CD4040B.
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CD40208, CD40248B, CD40408B Types

STATIC ELECTRICAL CHARACTERISTICS . : L oo oty
- =13 .
. CONDITIONS LIMITS AT INDICATED TEMPERATURES (°C} BRI )
CHARACTER- o _ s 3
e T Voo : 25 . u B
] [\] V)| iv)| 56 {1 40 | 485 | +1286 | Min. | Typ. | Max. g
Quiescent Device | — osl s | s [ s [tse[150] = [o0s | s ol
Current, - ol w]| 0 [ 10 {30 [300] — | oos | 10 g
10D Max. o] 15| 2 |2 [0 [ew = [om [ 2] “* i, :
{727 lo20] 20 | 100 | 100 | 3000 | 3000 — | €.08 | 100 .
Output Low 04 [o5]| 5 |o6a |06 [ 042 | 036 | 051 T _ i) §
(Sink) Current 05 [(gw|iw|16 |15 [ 17 JTos|[13] 28| - H
‘oL Min. 15 loys| 18|42 | 4 | 28 | 2a |34 | 68 | - B T
OutputHigh | 46 {05 | 6 | 064 061|042 |-036]-051] -1 | - | ™ Fia. 8- ::,mmm‘ @ curant
{Source} - [ 285 |05 5| -2 |[-18 | -13 |[-1.15|-16 | -32 | - a
Current, 95 |010[ 10 |16 |45 [ 1.1 | 08 |-t3 | -26 | -
IQH Min. |
oH 135 |015| 15 | 42| -4 | —z6 | 24 |-3a | 68 | -
OutputVoltsge: | - |05 5 0.05 — | o Joos i
Low-Level, =~ le10] 10 0.05 — 0 |o05 -3
VoL Max. . =
. - |o1sf 15 T 0.05 — a_[oo8] | F
Qutput Vohage: - |05} 8 " 495 495 5 -
High-Level, - ™ —[G10] 10 9.05 5% | 10 | - i
VOH Min. — lois| s 1 14.95 1895 15 | -
input Low 05 45| - 5 15 —~— K 15
Voltage, 9 | - [0 3 o 3 :
- ViLMax. e ssl = | 1s 4 -1 = 7Yy :
Input High 0545| — | 5 35 s | = [ = | ¥ . o
VO'W. 1.9 Z 10 7 7 y_ — LOAD camrlm Sy b SRCI-T43TE
Vi Min. 15135 T 1 e a a : Fig. 8 — ’:yzccm;:n rime o1 a function of
'“ﬂ";ﬁ::’f“' - Joxs 1w |01 | 0P | - |21075]| 01| wa

999
(242-2519)

L—m 103-Fana

&4 - 72
11.626- 1828} |

SCM MHED |

S2Cw- 35085

5 =113
: [2.6%?-28?01

-Dimensions and Pad Layout for CD40248H.

mmwwhmthﬂm#ﬂ Dmm:ronsmd ) T oL
-.pqdfmfurm:‘fmldmﬁw : o - L

Dis ;i ':'n,.. mmm:ﬂ-mm:ond
* ane desived from the-batic ipch dimensions as in-
dicated. Gridf graduations are in mits (10—3 ineh).
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CD40208B, CD40248B, CD40408B Types

DYNAMIC ELECTRICAL CHARACTERISTICS st Ty, = 25°C, Input t,, t; = 20 ns,

C =50 pF, Ay = 200 kO
LIMITS
CHARACTERISTIC TEST Voo UNITS
CONDITIONS | (V} Min. Typ. | Max,
Input-Pulzs Operation
5 —
Propagation Delay Time, ¢ to) 180 . 360
Qr Out: tpHL. tpLH 0 | - 80 160 ns
15 — B5 130
5 - 100 330
CntoQn+1; 10 | - 40 | 80 ns
t 1
PHL- 'PLH 15 — 30 e
Transition Time, 105 - 120 fgg
'THL tTLH - 0 m
15 - 40 80
Minimum Input-Pulse 5 — 70 140
16 | - 20 40
5
Input-Pulse Rise or Fall 10 Unlimited us
Time, Yo g 15
35 7 -
Maximum input-Pulse 15 T -
Frequency, f¢ 0 _ 8 - z
15 12 . 24 -
Input Capacitance, G, Any Input - L 15 pF
Reset Operation
5 - 140 280
Pr. ion Del
opagation Deley w0 | - 60 | 120 ns
ime, tpHL
15 - 80 100
Minimum Reset Pulse 1: 2 123 233
Width, ty et ns
5 | - 30 60
. 5 - 175 | 350
R R I Fime,
este';E emoval Time, 0 - 75 150 ns
M ® | - | 50 | 100
V’w vm
v t
{NPUTS Il’llfi_ _EE'I'PUTS
W Vi - -
v :‘e—l- < = hd
YiL - - -
) woTE:
Vg5 TEST AKY COMPIATION
OF INPUTY
? SICE-ATALNI

Fig. 13 — Quisscent device

current test circut,

Fig. 14 — Input voltage test Circuits.
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PACKAGE OPTION ADDENDUM

28-Feb-2005

PACKAGING INFORMATION

Orderable Device status @  Package Package Pins Package Eco Plan ® Lead/Ball Finish MSL Peak Temp ©
Type Drawing Qty
89271AKB3T OBSOLETE CFP WR 16 None Call TI Call Tl
89274AKB3T OBSOLETE CFP WR 16 None Call Tl Call Tl
CD4020BE ACTIVE PDIP N 16 25 Pb-Free CU NIPDAU  Level-NC-NC-NC
(RoHS)

CD4020BF ACTIVE CDIP J 16 1 None Call Tl Level-NC-NC-NC
CD4020BF3A ACTIVE CDIP J 16 1 None Call Tl Level-NC-NC-NC
CD4020BNSR ACTIVE SO NS 16 2000 Pb-Free CU NIPDAU " Level-2-260C-1 YEAR

(RoHS) Level-1-235C-UNLIM
CD4020BPW ACTIVE TSSOP PW 16 90 Pb-Free CU NIPDAU Level-1-250C-UNLIM
(ROHS)
CD4020BPWR ACTIVE TSSOP PW 16 2000 Pb-Free CU NIPDAU  Level-1-250C-UNLIM
(RoHS)
CD4024BE ACTIVE PDIP N 14 25 Pb-Free CU NIPDAU Level-NC-NC-NC
(RoHS)

CD4024BF ACTIVE CDIP J 14 1 None Call Tl Level-NC-NC-NC
CD4024BF3A ACTIVE CDIP J 14 1 None Call Tl Level-NC-NC-NC

CD4024BM ACTIVE SOIC D 14 50 Pb-Free CU NIPDAU Level-2-260C-1 YEAR

(RoHS) Level-1-235C-UNLIM
CD4024BM96 ACTIVE SOIC D 14 2500 Pb-Free CU NIPDAU Level-2-260C-1 YEAR
(RoHS) Level-1-235C-UNLIM
CD4024BMT ACTIVE SOIC D 14 250 Pb-Free CU NIPDAU  Level-2-260C-1 YEAR
(RoHS) Level-1-235C-UNLIM
CD4024BNSR ACTIVE SO NS 14 2000 Pb-Free CU NIPDAU  Level-2-260C-1 YEAR
(RoHS) Level-1-235C-UNLIM
CD4024BPW ACTIVE TSSOP PW 14 90 Pb-Free CU NIPDAU  Level-1-250C-UNLIM
(RoHS)
CD4024BPWR ACTIVE TSSOP PW 14 2000 Pb-Free CU NIPDAU  Level-1-250C-UNLIM
(RoHS)
CD4040BE ACTIVE PDIP N 16 25 Pb-Free CU NIPDAU  Level-NC-NC-NC
(RoHS)

CD4040BF ACTIVE CDIP J 16 1 None Call Tl Level-NC-NC-NC
CD4040BF3A ACTIVE CDIP J 16 1 None Call Tl Level-NC-NC-NC

CD4040BM ACTIVE SOIC D 16 40 Pb-Free CU NIPDAU  Level-2-260C-1 YEAR

(RoHS) Level-1-235C-UNLIM
CD4040BM96 ACTIVE SOIC D 16 2500 Pb-Free CU NIPDAU  Level-2-260C-1 YEAR
(RoHS) Level-1-235C-UNLIM
CD4040BNSR ACTIVE SO NS 16 2000 Pb-Free CU NIPDAU  Level-2-260C-1 YEAR
(RoHS) Level-1-235C-UNLIM
CD4040BPW ACTIVE TSSOP PW 16 90 Pb-Free CU NIPDAU  Level-1-250C-UNLIM
(RoHS)
CD4040BPWR ACTIVE TSSOP PW 16 2000 Pb-Free CU NIPDAU  Level-1-250C-UNLIM
(RoHS)
JM38510/05653BEA ACTIVE CDIP J 16 1 None Call Tl Level-NC-NC-NC
JM38510/05655BCA ACTIVE CDIP J 14 1 None Call Tl Level-NC-NC-NC

O The marketing status values are defined as follows:
ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

Addendum-Page 1



®iP Texas PACKAGE OPTION ADDENDUM

INSTRUMENTS
www.ti.com 28-Feb-2005

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in
a new design.

PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ Eco Plan - May not be currently available - please check http://www.ti.com/productcontent for the latest availability information and additional
product content details.

None: Not yet available Lead (Pb-Free).

Pb-Free (RoHS): TI's terms "Lead-Free" or "Pb-Free" mean semiconductor products that are compatible with the current RoHS requirements
for all 6 substances, including the requirement that lead not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered
at high temperatures, Tl Pb-Free products are suitable for use in specified lead-free processes.

Green (RoHS & no Sb/Br): Tl defines "Green" to mean "Pb-Free" and in addition, uses package materials that do not contain halogens,
including bromine (Br) or antimony (Sb) above 0.1% of total product weight.

® MSL, Peak Temp. -- The Moisture Sensitivity Level rating according to the JEDECindustry standard-classifications, and peak solder
temperature.

Important Information and Disclaimer:The information provided on this page represents TI's knowledge and belief as of the date that it is
provided. Tl bases its knowledge and belief on information provided by third parties, and makes no representation or warranty as to the
accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and continues to take
reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on
incoming materials and chemicals. Tl and TI suppliers consider certain information to be proprietary, and thus CAS numbers and other limited
information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by TI
to Customer on an annual basis.

Addendum-Page 2
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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) | (7.62) | (7.62) | :7.62)

14 8 BSC BSC BSC BSC
alaiaialaialia B MAX 0.785 | .840 | 0960 | 1.060
T (19,94) | (21,34) | (24,38) 1"(26,92)

D C B MIN — 1 — | — | —
l C A 0.300 {0.3004] 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
— N ¢ 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.. Al 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 DATA

N (R—PDIP—T**)

PLASTIC DUAL—IN—-LINE PACKAGE

16 PINS SHOWN
PINS **
< A
o 14 16 18 20
N ’ 0.775 | 0.775 | 0.920 |11.060
DR i W i W el W e W o B e W A MAX (1969) | (19,69 | (23.37) | (28,92)
0.260 (6,60) A MIN 0.745 0.745 0.850 0.940
) 0.240 (6.10) (18,92) | (18,92) | (21,59) |:(23,88)
A MS—001
= LSNP SN R S L S S e LS VARIATION AA BB AC AD
w J L 8
0.070 (1,78)
0.045 (1,14) A\
0.045 (1,14) 0.325 (8,26)
—» s - 3
r 0,030 (0.78) YO 0.020 (0,51) MIN — (7’62) —
I ‘ \ ? 0.015 (0,38)
\- T 0.200 (5,08) ‘MAX

I

y!

Seating. Plane

? Gauge Plane

t 0425 (3,18) MIN (0,25) NOM
—J 0.430 (10,92) MAX Lf
0.021 (0,53)
1 5.015 (0,38) . .
[4]0.010 (0,25) W] / \
\ !
\\ /’ 14/18 Pin Only
- 20 Pin vendor option @
4040049/E 12/2002
NOTES:  A. ‘Al linear 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 length (Dim A).
@ The 20 pin end lead shoulder width is a vendor option, either half or full width.

b TExAS

INSTRUMENTS

www.ti.com



MECHANICAL DATA

D (R-PDSO-G14) PLASTIC SMALL—-OUTLINE PACKAGE

l

j
/H bj bj {0 HH ‘
e e umm J L“ZO s

©10.010 (0,25 W]

ininininl Iy D N\
Toowo

L 0.069 (1,75) Max 0.004 (

0.010 (0,25)

0.007 (0y17) 1

Gauge Plane J— =—

# Seating Plane

0.010 (0,25)

4040047-3/F 07/2004

NOTES:  A. All linear 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 variation AB.

b TExAS
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MECHANICAL DATA

D (R-PDSO-G16) PLASTIC SMALL—-OUTLINE PACKAGE

0.394 (10,00)
0.386 (9,80)

DA AARAAA y

< - - 0.157 (4,00)
\ 0.150 (3,80)

/H ﬁ m 00oo
R R JL%&QS =

|§[Oo 025

~

—1

J )

JERi il i !
T

L 0.069 (1,75) Max 0004

0.010 (0,25)
0.007 (0,17)1
[_ 0.004 (0,10)
Gauge P\cmeJ——— \ S—

# Seating Plane

0.010 (0,25)

4040047-4/F 07/2004

. Al linear dimensions are in inches (millimeters).

NOTES: A
B. This drawing is subject to change without notice.
C
D

. Body dimensions do not include mold flash or protrusion not to exceed 0.006 (0,15).
. Falls within JEDEC MS—012 variation AC.
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MECHANICAL DATA

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

i I s
1A RAAAT

0,15 NOM

|
e

Gage Plane

O
NERELE

A

0,15

;LU_U_U_U_U_U_U_/;J%W Sedting PO S \ J[ )

— 2,00 MAX &[0.10

PINS
DIM

A" MAX

A~ MIN

4040062,/C 03,03

NOTES:® ~ A. All'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 (2[00 |
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 donot include mold flash or protrusion not to exceed 0,15.

Falls within JEDEC MO-153
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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 subject to TI's terms
and conditions of sale supplied at the time of order acknowledgment.

TI 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.

TI does not warrant or represent that any license, either express or implied, is granted under any Tl patent right,
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
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