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National
Semiconductor

CD40192BM/CD40192BC Synchronous 4-Bit Up/Down 
Decade Counter

CD40193BM/CD40193BC Synchronous 4-Bit Up/Down
Binary Counter

General Description
These up/down counters are m ono lith ic  com plem entary 
MOS (CMOS) integrated circu its. The CD 40192BM  and 
CD 40192BC  are BCD  counters. While the C D 40193BM  
and CD 40193BC  are binary counters.

Counting up and counting down is performed by two 
count inputs, one being held high while the other is 
clocked. The outputs change on the positive-going 
transition o f this clock.

These counters feature preset inputs that are enabled 
when load is a logical " 0 "  and a clear w h ich  forces all 
outputs to " 0 "  when it is at logical " 1 " .  The counters 
also have carry and borrow  outputs so that they can be 
cascaded using no external c ircu itry .

A ll inputs are protected against damage due to static 
discharge by clamps to V q q  and Vgs-

Features
■ Wide supply voltage range 3 V t o 1 5 V

■ High noise im m un ity  0.45 V d d  (typ.)

■ Low  power T T L  co m pa tib ility  fan out o f 2
driving 7 4L  

or 1 driving 74LS

■ Carry and borrow  outputs fo r easy expansion to N -b it 
by cascading

■ Asynchronous clear

■ Equivalent to  M M 54C192 /M M 74C192
and M M 54C 193 /M M 74C 193

Connection Diagram
Dual-ln-Line Package

INPUTS OUTPUTS ' INPUTS

INPUTS 

TOP VIEW

Cascading Packages

TO NEXT 
STAGE
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Absolute Maximum Ratings
(Notes 1 and 2)
V d d  dc Sup p ly  V o ltage  - 0 . 5 t o + 1 8 V p c
V | n  Inpu t Vo ltage  - 0 .5  to  V q q  + 0.5  V q q
Tg  Storage Tem peratu re  Range -6 5 ° C  to  +150°C
P q  Package D iss ipa tion  500 mW
T[_ Lead Tem peratu re, (So ldering , 10 seconds) 3 00°C

Recommended Operating Conditions!
(Note 2)
V q q  dc S up p ly  Vo ltage  
V||\j Inpu t Vo ltage  
T/\ Operating  Tem peratu re  Range 

C D 4 0 1 9 2 B M , C D 4 0 1 9 3 B M  
C D 4 0 1 9 2 B C , C D 4 0 1 9 3 B C

3 to 15 V qq  
0 to V q q  V qq

—55°C  to  +125°C 
-4 0 °  C  to  +85° C

DC Electrical Characteristics (Note 2> cd40192bm/cd40193bm

P A R A M E T E R CONDITIONS
-55° C 25°C 125°C

UNITS
MIN M A X MIN T Y P M A X MIN M A X

• d d Quiescent Device Current V d D = 5V 5 5 150 fiA
v D d  = i o v 10 10 300 MA
V d d = 15V 20 20 600 p A

V O L Low Level Output Voltage V D D = 5V  ' 0.05 0.05 0.05 V
V D D= io v 0.05 0.05 0.05 V
V d d  = 15V 0.05 0.05 0.05 V

VOH High Level Output Voltage V D D = 5V 4.95 4.95 4.95 V
v D d = io v 9.95 9.95 9.95 V
V p D  ~ 15V 14.95 14.95 14.95 V

V |L Low Level Input Voltage V d d  = 5V, V o  = 0.5V or 4.5V 1.5 1.5 1.5 V
V q d = 10V, V o =  1V  or 9V 3.0 3.0 3.0 V
V q d  = 15V, V o   ̂ 1.5V or 13.5V 4.0 4.0 4.0 V

V|H High Level Input Voltage V D D  ~ 5V, V 0  = 0.5V or 4 .5V 3.5 3.5 3.5 V
V q d = 10V, V o =  1V  or 9V 7.0 7.0 7.0 V
V q d  = 15V, V o  = 1.5V or 13.5V 11.0 11.0 11.0 V

•OL Low Level Output Current V d D = 5V, V o  = 0.4V 0.64 0.51 0.88 0.36 mA
V d d  ~ 10V, V 0  - 0.5V 1.6 1.3 2.25 0.9 mA
V q d  = 15V, V q  = 1.5V 4.2 3.4 8.8 2.4 mA

•o h High Level Output Current V d d  = 5V, V q  = 4.6V -0 .64 -0.51 -0 .88 -0 .36 mA
V d d  = 10V, V 0  = 9.5V -1 .6 -1 .3 -2 .25 -0 .9 mA
V d d  = 15V, V q  = 13.5V -4 .2 -3 .4 -8 .8 -2 .4 mA

• in Input Current v D d  = 15V, V |N = o v -0.1 -1 0 -5 -0.1 -1 .0 pA
V d d  = 15V, V|M = 15V 0.1 10~5 0.1 1.0 p a

DC Electrical Characteristics (Note 2> c d 40192b c /c d 40193b c

P A R A M E T E R CONDITIONS
-4 0  C 25°C 85 C

UNITS
MIN M A X MIN TYP M A X MIN M A X

• d d Quiescent Device Current VDD = 5V 20 20 150 PA
v Dd  = io v 40 40 300 AlA
v d d  = 15V 80 80 600 LiA

VOL Low Level Output Voltage v d d  = 5V 0.05 0.05 0.05 V
v Dd = io v 0.05 0.05 0.05 V
v d d  = 15V 0.05 0.05 0.05 V

VOH High Level Output Voltage VDD = 5V 4.95 4.95 4.95 V
v d d  = io v 9.95 9.95 9.95 V
v d d  = 15V 14.95 14.95 14.95 V

V|L Low Level Input Voltage V DD = 5V, Vo  = 0.5V or 4.5V 1.5 1.5 1.5 V
V d d  = 10V, Vo  = IV  or 9V 3.0 3.0 3.0 V
V d d  = 15V, Vo  = 1 5V or 13.5V 4 0 4.0 4.0 V

V|H High Level Input Voltage V d d   ̂ 5V, V o  = 0 5V or 4 5V 3.5 3 5 3.5 V
V d d  = 10V, V o  -- 1 V or 9V 7.0 7.0 7.0 V
V d d  = 15V, Vo  ■ 1 5V or 13 5V 11.0 11.0 11.0 V

•OL Low Level Output Current v d d  = 5v, v o  = o.4v 0.52 0.44 0.88 0.36 mA
v d d  = io v , v o  - o 5v 1.3 1.1 2.25 0.9 mA
v d d  = 15V, v o  -- 1 5v 3 6 3.0 8.8 2.4 mA

•o h High Level Output Current V DD " 5V, V q  4 6V -0 52 -0.44 -0 88 -0.36 mA
V d d  = 10V, V q  9 5V 1.3 -1 1 -2.25 -0.9 mA
V d d  " 15V, V q  13 5V -3.6 -3.0 -8.8 -2.4 mA

• in Input Current v Dd = 15V, V |N ov -0.3 -10~5 -0.3 -1 0 pA
V DD - 15V, V |N - 15V 0.3 10~5 0.3 1 0 PA
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A C  Electrical Characteristics ta = 25»c , c l = 50p f , r l = 2 ooi<q, input tr=t,=20ns,

unless otherwise 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 ITS

tp LH Propagation Delay T im e From  Coun t Up V D D = 5V 250 400 ns
or Or Count Down To Q v D d  = i o v 100 160 ns

tP H L V d d  = 15V 80 130 ns

tP LH Propagation Delay T im e From  Coun t Up V d d  = 5V 120 200 ns
or To Carry v D d  = i o v 50 80 ns

tP H L V d d  = 15V 40 65 ns

tP LH Propagation Delay T im e From  Count V d d  = 5V 120 200 ns
or Down To  Borrow v D D = i o v 50 80 ns

tP H L v D D = 15V 40 65 ns

tSU T im e Prior To Load That Data Must v D d  = 5V 100 160 ns
Be Present

>onQO>

30 50 ns
v d d  = 15V 25 40 ns

tP H L Propagation Delay T im e From  Clear v D d  = 5V 130 220 ns
T o Q v D d  = i o v 60 100 ns

v DD = i s v 50 80 ns

tPLH Propagation Delay T im e F rom  Load V D D = 5V 300 480 ns
or To Q v d d  = i o v 120 190 ns

tP H L v d d  = 15V 95 150 ns

tT LH O utput Transition T im e V D D = 5V 100 200 ns
or v d d  = i o v 50 100 ns

tT H L v D d  = 15V 40 80 ns

fC L M axim um  Count Frequency V D D = 5V 2.5 4 M H z

v d d  = i o v 6 10 M H z

v D d  = 15V 7.5 12.5 M H z

tRCL Maxim um  Count Rise Or Fa ll T im e V D D = 5V 15 ps
or v d d  = i o v 5 ps

tfCL v D d  = 15V 1 ps

tWH,tWL M in im um  Count Pulse W idth V D D = 5V 120 200 ns

v D d  = i o v 35 80 ns
v D d  = 15V 28 65 ns

%  H M in im um  Clear Pulse W idth V D D = 5V 300 480 ns

v D d  = i o v 120 190 ns

v D d  = 15V 95 150 ns

*WL M in im um  Load Pulse W idth V D D = 5V 100 160 ns
v D d  = i o v 40 65 ns

V d d  = 15V 32 55 ns

C|N Average Input Capacitance Load and Data 5 7.5 PF
Inputs (A ,B ,C ,D )

Count Up, Count 

Down and Clear
10 15 pF

CPD Power D issipation Capacity (Note 3) 100 PF

Note 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 device canno t be guaranteed; they are no t m eant to  im p ly  
that the devices shou ld  be operated at these lim its . The  table  o f "R ecom m ended  O pera ting  C o n d it io n s "  and "E le c tr ic a l Cha ra cte r is tics "  p rovides 
con d it io n s  fo r  actual device opera tion .
Note 2: V g s  = OV unless otherw ise spec ified .
Note 3: C p D  determ ines the no load ac pow er co n sum 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  C haracte ris tics  
ap p lica t ion  note, A N -9 0 .
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Schem atic Diagrams

C A R R Y O U T  D|N Q q

C D 4 0 1 9 2 B M /C D 4 0 1 9 2 B C  S ynch ro no us  4 -B it  U p /D ow n  Decade C oun te r

C A R R Y  OU T °IN °0

C D 4 0 1 9 3 B M /C D 4 0 1 9 3 B C  S ynch ro no us  4 -B it U p /D o w n  B in a ry  Coun te r
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Timing Diagrams

Sequence:
1. C lear ou tpu ts  to  zero.
2. Load  (preset) to  B C D  seven.
3. C o u n t up to  e ight, n ine, ca rry , zero, one and tw o .
4 . C o u n t dow n  to  one, ze ro, borrow , n ine, e ight and seven.

C D 4 0 1 9 2 B M /C D 4 0 1 9 2 B C

CLEAR _
ULOAD I

A J
B

IiI
DATA <C J I!j “ “l°_r II '  ̂ 1 " ..

UP J U n J U L I
DOWN

Qa
qb ~|

|__J | | |
I 1 1 _ 1 1 1 1

OUTPUTS Oc HI 1 _ 1—. !
qd 1 .... 1

CARRY U
BORROW

SEQUENCE
0 13 14 15 0 1 2 _rn iIM T  HD - W-

u-----
1 0 15 14 13

ILLUSTRATED CLEAR PRESET
L U U IV 1 Ur ^ —-COUNT DOWN -—►

Sequence:
1. C lear ou tpu ts  to  zero.
2. Load  (preset) to  b in a ry  th irteen .
3. C o u n t up to  fou rteen , f ifte en , ca rry , ze ro , one and tw o .
4 . C o u n t dow n  to  one , zero, bo rrow , f ifte en , fou rteen  and th irteen .

C D 4 0 1 9 3 B M /C D 4 0 1 9 3 B C
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