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CD4029BM/CD4029BC Presettable Binary/Decade 
Up/Down Counter

General Description
The C D 4 02 9B M /C D 4 02 9B C  is a presettable up/down 
counter which counts in either b inary or decade mode 
depending on the voltage level applied at binary/decade 
input. When binary/decade is at logical " 1 ," th e  counter 
counts in b inary, otherw ise it counts in decade. S im ila rly , 
the counter counts up when the up/down input is at 
logical " 1 "  and vice versa.

A  logical " 1 "  preset enable signal a llows in fo rm ation  at 
the " ja m " inputs to  preset the counter to  any state 
asynchronously w ith  the c lo ck . The counter is advanced 
one count at the positive-going edge o f the c lo ck  if the 
carry in and preset enable inputs are at logical " 0 ."  
Advancem ent is inh ib ited  when either or both o f these 
tw o inputs is at logical " 1 . "  The carry out signal is 
norm ally  at logical " 1 "  state and goes to  logical " 0 "  
state when the counter reaches its m axim um  count in

the " u p "  mode or the m in im um  coun t in the "d o w n "  
mode provided the carry input is at logical " 0 "  state.

A ll inputs are protected against static discharge by diode 
clamps to both V q d  and VgS-

Features
■ W ide supply voltage range 3 V t o 1 5 V
■ High noise im m un ity  0.45 V q d  (typ.)

■ Low  power fan ou t o f 2
T T L  co m p a tib ility  driv ing 7 4 L

or 1 driv ing 7 4 LS
■ Parallel jam inputs
■ B inary  or BCD  decade up/down counting
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Absolute Maximum Ratings Recommended Operating Conditions
(Notes 1 and 2) (Note 2)

V q q  dc S u p p ly  V o ltage —0.5  to  +18 V D Q V q q  dc S u p p ly  V o ltage 3 to  15 V q q

V|(\| Inpu t V o lta g e -0 .5  to  V q q  + 0-5 V q q V||\j Input V o ltage 0 to  V q q  V q q

T §  S torage T em pe ra tu re  Range -6 5 °  C  to  + 150°C T/\ O pera ting  Tem pe ra tu re  Range
P q  Package D iss ip a tion 5 00  mW C D 4 0 2 9 B M -5 5 °  C to  + 125°C
T i_  Lead  Tem pe ra tu re  (So ldering , 10 seconds) 3 00 °C C D 4 0 2 9 B C -4 0 °  C  to  +85° C

DC Electrical Characteristics c d 4029b m  (N ote  2)

P A R A M E T E R C O N D IT IO N S
-5 5 °  C 25° C 125°C

U N IT S
M IN M A X M IN T Y P M A X M IN M A X

Iq D Q u iescen t Dev ice  C u rren t V q q  = 5 V 5 5 5 150 » A

V q q  = 10V 10 10 300 / iA

V q q  = 15V 20 20 600 H A

V o l  L o w  Level O u tp u t Vo ltage l l o l  <  1juA 

V q q  = 5 V 0 .05 0 0.05 0 .05 V

V q q = 10V 0 .05 0 0 .05 0.05 V

V q q  = 15V 0 .05 0 0.05 0.05 V

V(DH H igh Leve l O u tp u t Vo ltage I l o K  1juA 

V q q  = 5 V 4 .95 4 .95 5 4.95 V

V q q  = 10V 9.95 9 .95 10 9.95 V

V q q  = 15V 14.95 14.95 15 14.95 V

V|[_ L o w  Level Inpu t Vo ltage V q q  = 5 V , V q  = 0 .5 V  or 4 .5 V 1.5 1.5 1.5 V

V q q  = 10V , V o  = 1 V o r ? V 3.0 3.0 3.0 V

V q q  = 15V , V o  = 1 .5V  o r 13 .5V 4.0 4 .0 4.0 V

V |H  H igh Leve l Inpu t Vo ltage V q q  = 5 V , V 0  = 0 .5 V  o r 4 .5 V 3.5 3.5 3.5 V

V q q  = 10V , V o  = I V  o r 9 V 7.0 7.0 7.0 V

V q q  = 15V , V q  = 1 .5V  o r 13 .5V 11.0 11.0 11.0 V

lO L  L o w  Leve l O u tp u t Cu rren t V q q  = 5 V , V o  = 0 .4 V 0.64 0.51 0 .88 0.36 m A

V q q  = 10V  V o  = 0 .5 V 1.6 1.3 2 .25 0.9 m A

V q q  = 15V , V q  = 1 .5V 4.2 3.4 8.8 2.4 m A

lO H  H igh Level O u tp u t C u rren t V q q  = 5 V , V o  = 4 .6 V -0 .6 4 -0 .5 1 -0 .8 8 -0 .3 6 m A

V q q  = 10V , V o  = 9 .5 V -1 .6 -1 .3 -2 .2 5 -0 .9 m A

V q q  = 15V , V o  = 13 .5V -4 .2 -3 .4 -8 .8 -2 .4 m A

I IN Inpu t C u rren t V q q  = 15V , V |N  = 0 V -0 .1 - 1 0 - 5 -0 .1 - T O m a

V q q  = 15V , V | N = 15V 0.1 10- 5 0.1 1.0 m A

DC Electrical Characteristics cd4029bc (Note 2)

P A R A M E T E R C O N D IT IO N S
-4 0 °  C 25° C 85°C

U N IT S
M IN M A X M IN T Y P M A X M IN M A X

Iq q  Q u iescen t Dev ice C u rren t V q q  = 5 V 20 20 150 UiA

V q q  = 10V 40 40 300 HA

V q q  = 15V 80 80 600 V *

V o l  L o w  Leve l O u tp u t V o ltage H o K  1/iA  
V q q  = 5 V 0 .05 0 0 .05 0 .05 V

V q q  = 10V 0 .05 0 0 .05 0 .05 V

V q q  = 15V 0 .05 0 0 .05 0 .05 V

V q h  H igh Leve l O u tp u t Vo ltage I l o K  1m A
V q q  = 5 V 4 .95 4 .95 5 4.95 V

V q q  = 10V 9.95 9 .95 10 9.95 V

V q q  = 15V 14.95 14.95 15 14.95 V
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P A R A M E T E R C O N D IT IO N S
-4 0 °  C 25° C 85° C

U N IT S
M IN M A X M IN T Y P M A X M IN M A X

V |L Lo w  Level Inpu t Vo ltage V D D  = 5 V , V q  = 0 .5  o r 4 .5 V 1.5 1.5 1.5 V

V q D = 10V , V o =  1V  o r 9 V 3.0 3 .0 3 .0 V

V q D = 15V , V o  = 1 .5V  o r 13 .5V 4.0 4 .0 4 .0 V

V |H High Leve l Inpu t Vo ltage V d D = 5 V , V o  = 0 .5 V  or 4 .5 V 3.5 3.5 3 .5 V

V q D = 10V , V o =  1V  or 9 V 7.0 7.0 7 .0 V

V d D = 15V , V o  = 1 .5V  o r 13 .5V 11.0 11.0 11.0 V

'O L Low  Level O u tp u t C u rren t V d D = 5 V , V o  = 0 .4V 0 .52 0.44 0 .88 0 .36 m A

V d D = 10V , V o  = 0 .5V 1.3 1.1 2 .25 0 .9 m A

V q d  = 15V , V o  = 1 .5V 3.6 3 .0 8 .8 2.4 m A

'O H H igh Level O u tp u t C u rren t V D D  = 5 V , V o  = 4 .6V -0 .5 2 -0 .4 4 -0 .8 8 -0 .3 6 m A

V q d  = 10V , V o  = 9 .5V -1 .3 -1 .1 -2 .2 5 -0 .9 m A

V q d  = 15V , V o  = 13 .5V -3 .6 -3 .0 - 8 .8 -2 .4 m A

i IN Input C u rre n t , V q d  = 15V , V |N  = 0 V -0 .3 - 1 0 “ 5 - 0 .3 - 1.0 MA

V p D  = 15V , V |N  = 15V 0 .3 10- 5 0 .3 1.0 a/a

AC Electrical Characteristics t a = 25°c , c l = 5 0 p f , RL=2ook, inpu t t rCL = t fc L = 2o n s ,
u n le s s  o th e rw ise  sp e c if ie d

P A R A M E T E R C O N D IT IO N S M IN T Y P M A X U N IT S

C L O C K E D  O P E R A T I O N

tP H L  o r tP L H Propagation  D e lay  T im e V d D = 5 V 200 400 ns

to  Q  O u tpu ts v D d  = i o v 85 170 ns

V D D = 15V 70 140 ns

tP H L  o r tp L H Propagation  D elay  T im e V D D = 5 V 320 640 ns
to  C a rry  O u tp u t V q d  = 10V 135 270 ns

V D D =  15V 110 220 ns

tP H L  o r tP L H Propagation  D elay  T im e V d D = 5 V , C l  = 15 pF 285 570 ns
to  C a rry  O u tp u t V D D  = 10V , C l  = 15 pF 120 240 ns

V D D = 15V , C]_ = 15 pF 95 190 ns

t T H L o r t j L H T ran s it io n  T im e /Q  or V D D = 5 V 100 200 ns
C a rry  O u tp u t V d D = 10V 50 100 ns

V d D =  15V 40 80 ns

tw H  or tw L M in im um  C lo c k  Pulse V D D = 5 V 160 320 ns
W id th v D d  = i o v 70 135 ns

V D D = 1 5 V 55 110 ns

t r C L o r t f C L M ax im um  C lo c k  R ise and V D D = 5 V 15 MS
Fa ll T im e v D d  = i o v 10 MS

V d D =  15V 5 MS

XS U M in im um  Set-Up T im e V D D = 5 V 180 360 ns

V d D = 10V 70 140 ns

V D D =  15V 55 110 ns

fC L M ax im u m  C lo c k  F requency V D D = 5 V 1.5 3.1 M H z

v D d  = i o v 3.7 7.4 M H z

V D D = 15V 4.5 9 M H z

C IN Average Inpu t Capacitance A n y  Inpu t 5 7.5 pF

C PD Pow er D iss ip a tion  C apac i­ Per Package, (N ote  3) 65 pF
tance

P R E S E T  E N A B L E  O P E R A T I O N

tP H L  o r tp L H Propaga tion  D e la y  T im e V q D = 5 V 285 570 ns
to  Q  O u tp u t v D d  = i o v 115 230 ns '

V D D = 1 5 V 95 195 ns
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AC Electrical Characteristics ( c o r n  d  > t a  = 2 5 ° c ,  c L = 50 pF, t rC L  = t fC L  = 20 ns, unless otherw ise specified

P A R A M E T E R C O N D IT IO N S M IN T Y P M A X U N IT S

P R E S E T  E N A B L E  O P E R A T I O N  (con 't)

t P H L o r t P L H  Propagation  D elay T im e V D D = 5 V 400 800 ns

to  Ca rry  O u tpu t v D d  = 10V 165 330 ns

V d D = 15V 135 260 ns

ty\/H M in im um  Preset Enab le V D D = 5 V 80 '160 ns

Pulse W id th v D d  = i o v 30 60 ns

V d D =  15V 25 50 ns

tR E M  M in im um  Preset Enab le V q d  = 5 V 150 300 ns

Rem oval T im e V d D = 10V 60 120 ns

V D D =  15V 50 100 ns

C A R R Y  IN P U T  O P E R A T IO N

t P H L o r t P L H  Propagation  D e lay  T im e V D D = 5 V 265 530 ns

to  Ca rry  O u tp u t V d D = 10V 110 220 ns

V d D =  15V 90 180 ns

tp|-|L* tP L H  P ropagation  D elay  T im e V D D  = 5 V , C[_ = 15 pF 200 400 ns

to  C a rry  O u tp u t V d D = 10V , C L = 15 pF 85 170 ns

V q D = 15V , C l = 15 pF 70 140 ns

N o te  1: " A b so lu te  M ax im um  R a tin g s " are those  values beyond  w h ich  the safety o f the dev ice  canno t be guaranteed. E x cep t fo r 
"O p e ra t in g  Tem pera tu re  R ange" th ey  are no t m eant to  im p ly  tha t the devices shou ld  be opera ted  at these lim its . The  tab le  o f 
"E le c t r ic a l C h a ra c te r is tic s "  provides co n d it io n s  fo r  ac tua l dev ice  op e ra tion .
N o te  2: V g s  = OV unless otherw ise  spec ified .
N o te  3: C p p  determ ines the  no load ac pow er con su m p tion  o f any C M O S  device. F o r com p le te  e xp la na tio n , see 5 4C /7 4 C  F a m ily  
Cha ra cte ris tics  ap p lica t ion  note, A N -9 0 .

Connection Diagram

D u a l- ln -L in e  Package 

JAM INPUTS

V DD CLOCK J3 J2 Q2
BINARY/ 

UP/DOWN DECADE

TOP VIEW
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Cascading Packages

Parallel Clocking

Ripple Clocking

JAM INPUTS

i r  i i •

JAM OMPIJTS

i ... r . i  i

j r

U'D PE J1 J2 J3 JT 

n  CO 

BO CIK 0! 02 Q3 Q4
j r

U'D PE 31 J2 J3 JT 

Cl CO 

13 0 CL K Q1 Q2 Q3 01

M i l M i l
OUTPUTS OUTPUTS

Carry out lines at the 2nd or later stages may have a negative-going sp ike due to d if­
ferential internal delays. These sp ikes do not affect counter operation, but if the carry 
out is used to trigger external c ircu itry the carry out should be gated with the clock.
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