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ft Register Counters

“ghift registers wi -
das g1sters With the gerial outputs connected back to the

b aine d
i s in order to p;;ssl'lf?eda Particylar sequence.”
igters are C 1fed as ¢q i
Ores%lates- unters because they exhibit a specified
0 cé b of two types
0 1 )’ counter
L (1) hnson counter
1
o 1 ; Ring Counter
0 32.4
0 4 .« an synchronous counter A
— 3 fioe cou:;:rilzput of the first lip-lop as s s RS iy foeciest
0 g to ; own in below diagram. As it is
1 4 ba;chronous one, the clock pulse of all flip-flop is samg i
s
PPle coum preset l L L
f r >
oo sidl_Lip, Qs D, QpF——D, Q Q
Q, Q, inpult 1 A Do 9
0 o :
04 Clock —T7 A P D
1.0 P L= ' o '-
1 1 Q A = Q ;
3 Q 0
0 o i 2 s I ‘
? ; Clear - \
' Fig. 4.154.
/ Qs Q, Q Qy Counts
(MSB) - (LSB)
On Reset (Initially) | 0~ | O 0 e o |0 J
 Ist clock pulse 1 B | ™0 "‘---..__H 0 1 J
2nd clock pulse 0 e i S -
—_— ol
T A B bl A
4th clock pulse 0 e | 1 B
o ClOCk = — z 0 —— 0 RBCYC].G m
Pulse ® or repetition
s

to one oOr arrival of 1st clock pulse with the help of

Peset in ‘ i Jeared to ‘0’ with clear input=0".
put and on reset all flip-flop are cleare '  clet
Asthe positive edge of clock i arrived flip-flop with shifts its output to the

lp-ﬂop 2 and simi i . ves its output to the flip-flop 1 and so on.
similarly flip-flop 2 g1ves ! p :
he working can ge easily understand by the help of state diagram and

e
forms a5 shown below-

The output of FF-3 is set




i

\10 000 Initial value

-

-~ @
L‘ =3

Fig. 4.155. State diagram of 4 bit ring counter

Reset

GIRY- CK2 , CIK3 CIK4 ik CIK5 e CK 6 CKg

> Lt I

03= —"‘ ) II I :
(MSB) - g i Wi :
02=0"_|__ ] |

1 I
Fig. 4.156.
Note: If we use 4 flip-flop then number of states i.e., modules is ‘4 (e,
counts from 0, 1, 2, 3 and then repeats).
Advantages of Ring Counter

Th_____e major advantage of a ri ; i :
S oL TIng counter over a bin counter is a self decodins
counter. No extra decodj Witis e — —————

18 in Dg circuit is needed to determine what state the counté

Clear —

Clock
Clock - 1st
Clock - 2nd
Clock - 3rd .
Clock - 4th
Clock - 5th _
Clock - 6th
Clock - 7th _

Clock - 8th

Disadvantage of Ring Counter

Ring ter is : . |
examp]e_f?: IIIVIOD 4 . mﬁﬁ%ﬁ_ﬁ}grms of state usage. Let us t’ake&’f |
e I, maximym states I:oossiblé are 16 (as ‘4 fhip flor |

unte
are used so, 24 Le., 16 out 1 atates
used. So it is really inefﬁf' WWstates are Present) out of which only ‘4’ state

ent in termg of states usage.
_4_.;3 JOHNSON COUNTER (TWISTE

This counter jg similar to Ring Coy

it we feedback @ instead of Q, to

nter but only one difference is there !
the Berigl input (‘DS)‘

D RING COUNTER/MOEBIUS COUNTERL

s

The stat
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Lod' st o e i

f i i
2" 1 the flip-flops are in reg _
(¥ & of Qy is shifted to Q 5 e S
i, outP 2 the output of Q, is shifted to @;, @, to Q,

¢ f @, is shifted to @ .

£ utv o 0 3 and S L 5

utlisthe, out clock pulses. oo m ?epg_atf;d after

== dge triggered 4-bit twigteq . . )

o #99" 51P0) in which last out ettt iaghn helow: JEivan
Lﬁregi ster S Put (Q, ) is feedback to the serial input (D).
_ MDA oy :

‘0 0 0 0", After each clock

f
i

R
@
P Jpas . ——dﬁ
SB”?I 1 Da Qs D2 02 j\]D‘l Q1
inpy
cock T FF3 > FF2 e
—|
\u Clear
' = Q?-:(MSB) 02 Ou]put 01 9.0 [LSB)
l.' Fig. 4.157.
. Truth Table
: /cloﬁ_-I Q3 Q, Q, Qp ll Counts J 5
—
| Initially o e g : 0 J
i Clock - 1st 1 *\*0\\‘ |0~ ] 0 1 J
Clock - 2nd 1 1 0 “"‘\..:\‘ 0 9 J
! | = " o
: (lock - 3rd 1 i 1 e 1 ] 0 3 J
rraer TR I 1 1 B! 4 \
Clock - 4th s ~ =
: Clock - 5th 0; 1 T e 5 k.
1 e o T
; Clock - 6th 0 | ™jo—0 1 ‘\*1 6 B
Clock - 7th T 0 b 1 7 B
s is ‘4’ (Le, Clock - 8th 0 0 =0 0 0 — Repeats or
l Recycles
. 1 :« shown as follows:
olf decoding The state diagram 18 S
the counter




Digital og; =
. J
/;;;ter is capable of coung;

i . : : U
Note: As shown 31))0;_;2;08 if ‘N’ flip-flop twisted ring counte, is ¢ g
g are used).

§
. h Bl%

‘ ter (If N flip-flo Y
(if 4 flip ﬂg‘}f} states which is double of ring coun e there_tlk‘n
froounis 2 ares) ;

is shown a8
eform is sh K., CIKé _, CIKS | CIKS_: CIK‘LFCIKB c
i | I

|
(K1, OK2 ) O T

]

|

Fig. 4.159.

Disadvantage of Jonson counter

In Johnson counter maximum available states are not fully utilized. Agjy
4-bit twisted ring counter/Johnson counter only 8 of 16 states are being used

4.34 COMPARISON BETWEEN RING COUNTER AND JOHNSON COUNTER

— Aring counter is a circular shift register with only one flip-flop being set
any particular time, all others are cleared. The single bit is shifted fron
one flip flop to the other to produce the sequence of timing signals wheress
Johnson ring counter is modified ring counter where the complement

output of the last flip flop ig connected to the input of the first flip flop.
— Ring counter ig a]

€ reset condition. .
ber of states is ‘N’ where ‘N’ is the number of lp
Johnson counter the number of states 1s 2N.

e te
s Divide by N counter whereas Johnson couP
N counter.

4.35 PRESETTABLE COUNTERs

— Inring countey the num
flops whereas in case of
— Ring counter is known g
18 known ag Divide by 2

The cir

Clor
Inpi
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