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Sequential Circuit :- sequential circuit * circuit 6l& H, ftmrt output a *;e-a sq-e q-d=fiTa input tt{
ftst{ 6-{flI t, qfu qt srarzn(state) q-r aff fuf{ q.ril t $SRr' ?16 m-6 q-m-& S B- sequentiat

circuitt'i output S input q-q s-fl tr m-q (rfi feedbacl< path 61HT t aql:{t-fi history st storem-ffr

& mT memory elements d-e B- Sequential Circuit 6I blocl< diagram E{ di q?il-ul q-qT t. Flip-Ftops,

resistors f,2IT counters Sequential C.ircuits FH B-

'x#a
Fte{t r[!E*]{

Difference between Sequential Circuits and Combinational Circuits.

Sequential Circuits Q.i Combinational Circuits *I ilfl-mr ffifrH ffifua H

{ lrint hin;*t ir uiri
[.n*ir {lircr,rir

h{L:nlt)t'Y
ii.rl*rrruutr

$equential Circuits Combinational Circuits

1) SequentiaI Circuits S-l output, i#'frTfl

input f,?dl Tf output qq ftdR E;{flT t
Sequential Circuit m-JT $ 4is{ (rtr

memory 3klwT 6].ff H

Sq-mt Combinational Circuit t fuS-dK

qgRT d"{rfl srflT t
$q-fi Speed, Mater clocl< (dRf tsUl-kA

6r Hrfr H

{gdi Combinational Circuit fl' 5q-*rT

m-q 8i{ ffiIFi hardware ffI Hrcf?q.Fcil

6rfr H

Flip Flops, Counters and Resistors 311ft

$u-t 3-dTil{nT t

2)

?\

4)

s)

6)

1) Combinational Circuits S-i output, A-SfifdT

input q-{ G-}l{ fi-{"T t
Combinational Circuits * ffiI$ memory

3rflrd ;r& 6tdT t
Sgfr1 qT{f$ffr logic circuit t 6anr ffitlzrf

H]ET B

$g& Speed, Circuit * q-qf+ B-u q-tr

etements tr{ ftsk +-{S t
f+rfr grmm. hardware fr $rEqerq-cn 6tfr
6

Adders, Subtractor and Code converters 3{Jfr

$H-* ffirf,$ry t

2)

3)

4)

s)

6)
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LatCh:- Un-clocked Flip Flop mt Latch e;f,t B', Mi ctock ptuse A-fi B{T Anar t, T6 q.6- Basic

Memory etement t at #r qr4- bit *t stor" ffi-{-&- di q-rr?i B
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s R a State
0 0 NC No Change
0 1 0 Reset
1, 0 T 5et
1, t ln va lid

Truth Table

i,:. j Tr.Ljtlt t.iri:,ii:

6tt S=0 tt?IT R-0 6}At B',-

irs output Te rau *" gqra {-6-dT il, 3t?I, fls No change condirion 66-d 8", Hqtf, e q{ +t4i qsila

;rfr qgar t
aq s=0 i[2]-I R=1 6]ar 8",-

E6f NAND Gate6-f inputS=O(low) $f{ R=1(high)ilfl-t, il{'Flip-ftopresetconrJition fr 6t-dT t sfelia
outputa=06}dr H

Stt S=1 il?l'I R=0 gi"fr t'-

36[ NOR Gate S-I input S=1{high) *lk R=O(tow) f],lr- t, ffS Ftip-ftop set condition fr 6iar H, Eirti?{

outputa=1ilil| t

frE s=l tr?rT R=l ft-Ar B',-

GGr NoR Gate s-I input S=1(high) 3ft.{ R=0(tow) Ftdr t, Aq e AzIr O *di output, 1(high) $fi B-

?16 3{RI{ 3{zrcefi( unstable State) t fA, ?16 (rs- invatid state s-f,fl-fr S.
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Flip Flop:-

Flip Flop t'* t-*fr logic circuit t st (rfi bit st store 6-{fr e' R! s-{t fi arsrf,r q-gfrT 
B-

rs-sl output tr?r{ 6ldT t sF* qr* s+ q} affi (0 H?rcfl 1) 6t Hq-& S n-t high creTl row,

voltage + E-dR-I Aeti-fl srar B'.

tr litr"r*ts

'-****+
ri

inputs fr q-fl-irfrT t $q-e outputs e+ qffia ft'qT srfl t $fl-€r inputs a :;# outputs ftip-

flop * q-fiR .rq ff-alr mlar B-. ur+n--qa q-ct6 ftip-ftop fi Ft outputs tines 5qer6,rr e}fi t q-6

ffi u+ Wt t rr{fi(compliments) &S t, B"t e aan 0 elq t qrri-qT arar B. output e (rs-

normal output EtdT t d.-sfu output Q , ttip-flop fl' (rfi inverted fiip-ftop etar B' (rfi flip-ftop d'

dr:n 3{B6 inputs 6t q-m-A $. inputs ffi srqi-aftip-ftop * output state & ff-"f,"di switch;ffS *
ftT F+-qr mar t. 5o.&. outprl ii qffia ffi{A * mr' gs-6 inputs dt ctock putse t?ft 61fi t
yql-a input pulse 6-d HrA * qrq r}fr output, 3{qd} fr.$ state fr car rf,al t, f,{T ar6 $ ftip-ftop,
(rfi memory etement t il$ q.rd ;nrar B. E-{ ii qq' flip-ftop qt aefu$ ilqT t. ?16l a *- uq fr
(rfi bit store 6tfr t.

Types of Flip Flops

1) RS FIip Flop

2) D Flip FIop

3) JK Flip Flop

4) T Flip Flop

5) Master Slave Flip Flop.

{}ulputr
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Flip Flop * Stlqhr( Apptications) :-

I).FH*I Jrrqt-at. store store m-q-& d E;ff arfrT B'.

2).F€.m 3q-qt-at" data 6t transfer anfr *i fr,qT ffifrT E.

3).W?il $rqt-lr tatch 8r il{6 6t'frT B

4).$TrfiI 3rrqt-rT frequency division fr ftqT arAr B'

s).{fl.fi'r Tq-*rT counters and resistr:r di B*rn arar B'

6).trs-fit 3rr+aT detay etenrent fr .rq-6 ft;qT arAr ts'
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RS Flip Flop:-

RS Flip Flop t'f qt inputs s(set)del R(Reset) 3ik dt output, e crqr 0 6H S. ns Ftip-ftop t urocr<

dlagram 6'l B'{ * Eqri-qT aqT t. dET d" output, e n"qr O di qkdd;d 3;r*- inputs s Jik n *.
qftd*fm qf ftff s'{cll t nsFlipFlop At.rosscoupledNoRGatesqT NANDGates fi qr6l-€rfl'*

Ctr-f, fu-qr frI q?rciT t. ns Flip Ftop ir+- WW Ftip Flop H +?Tfffi. s?zr Hs{T Ftip Ftop 6t S$1

*T e-fl-{rdT t e-arqr dr $EE?r 8 ns Ftip Ftop *t $ sn afi ffi6-& t
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Truth-l"able

s R q $tate
0 0 NC No Change

0 1 0 Reset

1. 0 1 Set

t 1, INV lnva lid
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frtI s=0 iferr R=0 6tdr t3{t{Enabte(EN) = r&fr t' ,-

6-s output [f Tt-i &- W+m q-{dT t 3]Tr, $T No change condition m-6-A B-, *rql-a e q{ at* q"ea-d

;r€i qsar t.

srcr s=0 ?IlrT R=1 dITr t3ikrnabte{EN} = rSf,r 8:-

G.q NAND GateQiT inputS=O(to*) Jfr-f R=1(high)dHT t H-SFiip-flopresetconrjition fr 6tdT B-,$efid
outputa=0d-dr t

frct s=1 derT R=0 dfdr BgflTrnante(EN) =1ilHI H:-

36[ NAND Gate S-f input S=L(high) 3fl{ R=O(tow) dfl t, fi-S Ftip-ftop set conclition di 6t-AT B-, frqta
output0=rstdl t

ffiq s=l ir?rT R=l dffn t 3fr{ Enatrte(rru; = r 6ttrr B',-

EGr NAND Gate6-f inputS=1(high)3lt{ R=0(tow) dAT t A-q e ArTr O Ctdi output, l(high) d-e t
z16' 3{tr?I{ 3rZr5qT1 unstable state) t :+-a, q-6- a-m- invatid state arf,eil-fi S.

ffitr Enable(rrul = o flfir t;-

irs output Te rle- *" gara q-d-dT H, 3til, {fi- No change condition m-it B-, 3{eti-fl e q'{ mt$ ffiil-{
a&.r.gdT S. inputs s 3it-{ R 6t-JTratst ffi fr output Nochange state{f,f,T S.
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