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'luuwtq::ndiabaaqsu"ua~mdia 7 

8.2 3aorhlnrglunoaituu3saanndu 
Binary Ripple Counters 

wqs6  magiuaaaaiia~dmula'lua~~~~aGa41~~usaai ~rda::Eu~nA $1 

tjhaqsriu vii~iiirnis~t'uvlia~n~ ~assriu~ruuffiu~n~+~dfla::il"u duniiwss 
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g, 
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(An). ij s::~Pluolssn o 61 Q ~3uarsn 0, ij .;~::~~uolrsn 1 ( idn)  
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311 8.2 ain~m~n~riajoo.n~ilsriu 

, '* 
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Id$33lo R~iiu~&+ain$s.2 (b) L ~ ~ ~ ~ J M ~ U ~ ~ C ~ ~ ~ V ~ ~ ~ ~ $ ~ ~ M P I ~ J ~ G U ~ ~ O L I  

A ~$rn~an . j i iA~ud~au  B ~:n~n~nn~~~nu~iuua. j~n"anw"nd ? ~ ~ ~ d r l f i ~ ~ l a a u  A 
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8.2.2 24 Q%fd"fl ddflflfd"fla4 (Count-Down Counter) 
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pulses 

1- 
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0 0 0 0  
1 1 1 1  
1 1 1 0  
1 1 0 1  
1 1 0 0  
1 0 1 1  
1 0 1 0  
1 0 0 1  
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0 1 1 1  
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0 1 0 1  
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0 0  2 .  1 
0 0 2 0  
0 0 0 1  
0 0 0 0  
1 1 1 1  
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0  W ~ O  16 

15 
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Modulus Counter 
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0s 1 
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Imoehanga 
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@ 8.6 1595%l Mod-6 \ ~ d ~ ~ ~ T l % J ~ ~ i l ' I ~ ~ l l ~ l ~ ~ i l  
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nii~aadm5andCasinKamg~qm ~lndil1n~u~aOild~1qil:: IM"ddqd8~~ii~ld~~~~&a;0d 
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8.3.2 ~qo~uirr~.rtrnrhniun'i Jfl~d~uudM'i~'tdda%g~uara~ (counter 

Reset For Binary Equivalent Count) 
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Nf1 (u!&~L) L, P PM~O L~R>N~~~~\R$u~~~P.L$~,L~uMIsEo~u~~ P P wrn 6 kn>ULOP$MgEyRpPy 

neupngp L uiropu~pg+ uenurcgnu~~unpap n -I np~utnine o = 

n~l~~w~ou:bu~nn!? nt n (0101 = KNL~) n O$ n~n>~pnh+1:bp1\@pn>e~ .Z 

(1001 = 

n>Lp) 6 $~>E~~BP~~L~R~~~L~~LL~~~E~L~~>K>~~EL$~~~~M~~~~~ w '2 

nlzln>rLun@m+i:b$~@,sMn,nrort (oooo = v~p) n>rbrtupgrLunt$ -1 

~P~~~LUIJL We nlzlnernlo I ~pnptr~rluprtrgyn 6 ry o pip L nnrin~n~l Pn PXP 

iV$LU#lP~~UUL~L~t~11 n Lj) 91 P~~1\L~~~P~~~I(U@U%~~11~~SOEL~~~LOEt @Np1 

uuyukpnln>ntn~o~y nn$~fiLg~buin\n>~p~ rs $nl or -POW ny~rt > 
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ilil:wCGndrwu 7 l d i  kv(Guv(anuynC9 i?mlI#8qj~i~*~in 0 rwn:dimsmdn6 
aa~$iu~fiudig~ ~~hn. j~msrndi~i~us:ni i~~iu ~?niaa~7"u#am nsfihv~~uvlnau~n 
d a 
5L+?SYl&3~'1~~8qj~1tUd1dl (active-low clearing) ~kdaa~<u~amdiodu13wa~~u~dil : :  

d w  d C: d i~#nv(Buv(nousr?nnnqn d~d~m-~du: ~(iiurlnaunin~ 2l LLn: r3 iviiuunqni~3n 
A a udynv(Guv(naui~4n LW ~~~u~n'nds:n"uiisa~~nisu'u~~bi 6u6u nn::&qudir?u oooo 

3ailriiuaQni~%MniX~1G#i]~~uz dr::nir fla 
I.  diriuduin~uilusr~fin~~at~:n'au~il::l11r~~~iu,vi~#n , 

2. 3Jil7flEId#<~#i]91 L L ~ ~ d i ~ ~ a ' s l ~ . j ~ ? ~ ~ 7 ~ 1 3 ~ ~ d 3 . j n 7 ' 1 ~ 3 0 ~ w ' n ~ ~ M ' L ~ ~ 1 ~ ~ ~  



8.3.3 w o ~ u i r r Q a B M ~ u ~ 1 4  (Direct Reset Counter) 
d a ! l l d ~ ~ u ~ ~ a d i ~ d i ~ ~ ~ ~ ~ s u ' u ~ ~ m ~ ~ ~ n ~ ~ u o l z ~  

i 
? J B S ~ U ~ U  (Mod-10 or Decade counter) ~ o l l ~ ~ n l ~ ~ U d l 6 ~ ~ l ~ d 1 ~ ~  

D C B A  
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J - 1  c - Q  0 J - 1  

MEi CK MIS CK- M/S CK #-.l, MIS 
CK-2; 

4; ulll 4 5  Kll 
0 1 2  3 4 5 8 7 8 9 1 0 1 o r 0 1  

l nput 
p u b  

@ 8.8 ? ~ Q ~ % L I ~ L I \ $  MIS JK *I~%~*IRDu 



a aaesiiunn (Modd Counter) ~ 9 1 1 ~ l 4 n ? ~ i i u 6 ~ ~ 1 ~ d l a u  

.nnwinanisr?lr e:du<i A L ~ u ~ ~ u w ~ I u u ~ ~ u L L ~ ~ : : ~ ~ ~ w ~ " ~ ~  B n h ~ n a i  
vlnmkd A iddouqin 1  flu o un~?udo  c $74 1 l a  B nanniu:ir& ABuAnau c 
n a ~ m u : i ~ ~ v ~ n n k d  A ~dLouein i ~4% o oniTu&a B d u  i ~ o ~ n m d i f i l f l u n i s  
aanLruuaa-~s¶iu Mod-6 lmol# JK Ai\ydaau6a:d 8.9 (a) I P I U ~ ~ ~ ~ R ~ ! U P ~ J ~ ~  8.9 (b) 

6 1 3 ~  

C B A 

'a J 1 a J- a J-1 

MIS CK * MIS GK -1 M/S CK E 

B K - 1  i i -5  K - - 1  a K-1 
- 

C B A  

- Input 

0 1 2 3 4 5 6 b O l  
Input 
p u l r  

$8.9 94973U Mod4 1% MIS JK V6UdFi~l.l 



7 4 8 3 i i ~  7 (Moe-7 Counter) ~011514nl3~lI&4Vll¶4 8.8 

Vll514 8.8 ~ l l 5 1 4 ~ 3 ~ ~ ~ 4 7 4 8 S u ' ~  Mod-7 



0 I 2 S 4 5 6 7 (or 0) 

Input 
pul- 

Synchronous or Parallel or Ckscked Counter 
c Y .r~qsriuuuuauiu~~u~~ssiiuA~n 7 v(Gv(nau~nnin  tnaswsauriw airiir 

x Y waa'~daad~dn:~ftudna~auadn'u~nn~1~~u~ (gating input or synchronous input) 





rr 1 uwn 1 s n n d n i f i r ~ l ~ i c u u d ~ ~ ~ ~ ' ~ ~ u d ~ ~ ~  3 65 \u?o~sriu~oanuuu6 

8 i u rl uun 2 L ~ U U ~ J I S L ~ ~ ~ R U V ~ ~ U ~ ~ U ' U ~ ~ ~ J  6 dQtnislk&dld 8.12 
rr i run 3 6uumn~~d~.s:naudi?u'i(n~u:i~~~~'u nmu:ouinol~m:~u~n%adrl~~vJnau 

nuuh.smihd~n~8on , JK v(51jv(nw n n m i  7 ~nii~nnt~~nals~wiru%ad 
JK * ~ b ~ n o u p i ~ d  . 



fig 8.1 3 (b) 

t! 4 run o dew~rsciuuuuauiu .ba$u 6 d i m ~ ~ d i a ~ n i d  8.1 3 -- (c) 

C 0 A Clock 

,+ 

pJ 8.11 ? ~ m i u  6 uuunuiu (a) @ i ~ t n i 7 ~ ~  (b) niiuad~~iw (c) awuniwarsmssn 



8.4.2 n i~aanl luu?~~nPt , t  10 II'UUSIWIM 
A 

?J?.ilkI 10 LLUUDUlU (parallel nod-10 (decade) counter) B J L ~ ~ U C ( Q ~ I I ~ ~ ~ ~ % J  
r r lv  lnul#AGuAaau 4 83 <mlflMiCu to ~ i r m o ~ n i 5 6 d  6a 

duuaam6~$ 8.14 (c) 

aoiurilil?Gu 
D(t) C(f) B(t)A(t) 

0 0 0 0  
0 0 0 1  
0 0 1 0  
0 0 1 1  
0 1 0 0  
0 1 0 1  
0 1 1 0  
0 1 1 1  
1 0 0 0  
1 0 0 1  

- 

aoiuzilu1~1~1 
D(f+l )lC(t+l) B(t+l)A(t+l) 

0 0 0 1 
0 0 1 0 
0 0 1 1 
0 1 0 .  0 
0 1 0 1 
0 1 1 0 
0 1 1 1 
1 0 0 0 
1 0  0 1 
0 0 0 0 

- 

~ U W M ~ M ~ ~ U A ~ E ~ L I  

iJD(t)K (t) 
D 

i 

JA(t)KA(t) 

1 d  

1 d  
d l  
1 d  

1 d  
d l  
1 d  

JC(t)KC(t) 

0 d O d O d  
O d O d l d d l  
O d O d d O  
O d l d d l  
O d d O O d  
O d d O l d d 1  
O d d O d O  
l d d l d l  
d O O d O d  
d l O d O d d 1  

J&t)KB(t) 









1 I - L - Clock 

8 ,  s ~ a o n u u u ~ ~ ~ f i i u ~ m ~ u ~ a ~ a u i m  3 Cn d~ubiufii 5 uas 7 

8.9 s ~ d u u ~ n i u n a c ~ ~ ~ n i u  12 sQmi~4hTmuns.r 




