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.!K Flip Flop:-

JK Ftip-flop dt d inprts ild B- a-Or J, s(set) ffi-f A?fl i(, R(Reset) ar -or$ s-{f,I t 3fl{ input clock-

pulse e.i d output, q3fr-{ 06H $ ,rO Flip-flop, feedbacl<connection mr:rr$q ffi-{f,I t $e-S

ATfq-f ?16 t fr output Qit input ,fi connect ft;-4T ArAl t.

sR Ftip-flop di s=R=1 cR sR Flip-flo1: #l state, invalicl 6l-S 8 q-f trera \rfr- sR Flip-flop mt .lr rtip-

ftop t't qRgfficT s-{i t HFITtrrI 4[ ar H-fi-& 8 ft{ di tr rtip-rlop t blocl< cliagram qt q?fi-qt

arqT t.
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'Ii'utir Tablc:

J
t,r\ a State

0 0 NC No Change

0 t 0 Reset

L 1 Set

1 1 Toggle Toggle
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NMDC DAV POLYTECI-INIC DANTEWADA
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6tf clock=o ftal $, .fq d;ii ruarrrD gates t output tI{ 1 m-a etAr S, gffl' S=R=1 fr} *
6rur a 3flrffi {* sr+E21 fr fi qiim S, :+ul-a No change state di q-d-dT t

$-S srmT-{ gq qdrm" ctock=l ilat t-, nd- at;il NAND gates t output q-{ CI qlc"f, 6t-dT B, 3l?I: JK

Flip-flop ka outputJ,K,QA?dTO t eru .fq ftatt mq-J B-

iltt J:0 iI€rI K=0 d'-dr B3fr{clock=l rtar B' 
'-

ir{ output $ rtc *- It"rna l6-en E, 3{?I: 5-w No change condition ry{t B-, $qtfl Q q{ *}t WlTd

a-& qsat t.

sltt J=0 ?I{IT K=1 dlAT t3ft{clocl<=l fen B':-

;6I NAND Gates-f input.J=0(low) :+*{ K=1(high)il41"8, fr*4Flip-flopresetconclition fr 6}-dT B,*rqtf
outputa=0ilfl|- t

ultr 5=1 crfi R=0 SAT t3f{clock=1 fffr t'-

dE[ NAND Gate HiT input J=1(hish) 3fl'd K=0(low) 6htT t f,-s Flip-flop set conditiorr fr ddl $, 3la;14

outputa=1Sfl B-

;[nr S=1 ifrff R=1 dAI t 3f{ rnable{EN) = r ftfir B:-

3G[ NAND Gate ffi-f input S=1(high) 3i'-{ R=1(high) 6l-f,T t, f,q output Q qi-i em+ q-.+m' clock pulse

& e"n q-ffid etai q6-fl B', gqta \i-6 clock pulse di zero(o) t at q$It clock pulse T{ one(1)

&ff :r+fen mt toggle strt. m-64 H.
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Race Around ConditiCIn:-

Race Around Condition, Jl( F:llp-flop di qfqT af ,al t'. ;Tq" J:K=l &fl t, ctq JK Flip-ftop s-l-

output, toggle mode * .rOn ;n,n" 8, &fr trqfr ft clock-pulse=l frdi €t gq-mT output q dt

qftgffi-d 6t aral B, ?Tfr clock-pulse(tp) #l ffi propagation delay (At) S HBfi EtS t ir) output

r'*" * cqKr s6 togste SS t, t-S trzrB- di output *-r Ht;r Tj-&-H-Er q-oi a-& 6tf,t, 3rfl, R?ifr
6t Race Around Condition O-Oi Am $.

Race Around condition *t fr-+ fr Aefi-ff qqT tG-ST tp> At t.

Race Around Condition ?S IF'I.,[I (Eliminating Race Around Condition):-

1). Edge Triggering

2). Master Slave Flip-flop.
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Edge Triggering:- Edge Triggering d q-s"R *-r ft-Ar fi. Positive edge triggering 3fr{ negative edge

triggering. Clock pulse * q-.d-e S; edge st positive edge 6-6-A E ,ry- ffi 5_$ edge 4t negative

edge +-iS H.
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Edge triggering t'i output fHS" positive edge triggering 8T negative edge .ft & Toggle s.{

T1.fic{r t' fg edge rr{ Gate tr{' (,"ffi 3{€id ff-fl" {rff-q 3ia{rdI #l voltage S"Er{ #I ;ilrfr t, ilf,fr
Eil q'srq ii output rrq; S Gqrfl dK toggle a& ,nE e-s?T 8".
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Mater Slave Flip FIop:-

Race around condition qi W E(t + ffil- Mater ftip-ftop ry 5ryefra &-r11" ;1ril $. Mater stave
flip-flop fr A) q-*rT t Jr Ftip-ftop 6H 8", fut Mater ftip-ftop d-?trT Stave Fiip_ftop s-d-e t MS Ftip_

flop dt d inprtt EH B- a5i .t, s(set) frT a?IT K, R(Reset) qr m-rd" *-{f,I t 3ff1 input ctoct<.putse
q-d fr output, a 3ii.{ 0 6ld t. slaue *- output st mater *- input di 

"*:gT ;iar t frTS feedback
., 

-=_\ 
\Lconnectton +6cl 6

lnput clock-pulse &- positive cycre * frg uater frip-frop, active Etfl' t, EGI J1is1.,. frip-frop, active

6t'dT H ilS Slave Flip-flop, inactive ,6tf,f t *{ff 3f{ Bs[ lnpul ctock-pulse * negarive cycle *- frU
Slave Flip-flop, active 6taT t a6[ Materfrip-frop, inacrive 6tdT t 3lcr, ffii frip-frop at q-m-fi crock_

pulse ffif{1 operate f+-ql ;nil t ${ftmIr Q*fi 6smrlete cycte di output &qA. A-fi fr dR toggte

6til t ll?r: gqr g"h-t-{ Race around conclition qI 6t* t

1.,. .! 51:r',,r. ..-.i..
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'fruth Table:

l:i', ::iilr: :i]..; 'l

Br[ clock=O etaf H, Aq d;ii runfrrU gates * output * 1 q[td ffi
6Kq a 3rcrtr X* sia-ga11 t'i & q]idT $, :rul-a No Change state di q-O-a-i 8".

5*S q-fiR Gq f,diq; clock=1 6tf,r t", .r"q affi NAND gates t output q"{ 0

t, gra, s=R=1 S-e'*

qlw EtdT t, 3rf,", JK

Flip-flop ka outputJ,K,QA?rTO *" eif tl.{ ffi-st{ B*{A H

atr J=o ttttT K=0 d'frr t3{t{clock=l fr-m t ,-

irs output $ Ttz t gnra q-f,f,i" B-, srfr, {s No change condition s-ie S, }I?fl.f, Q q{ qt$ ffiiTa

a-& qs"T t.

;tq J=0 ?tfi K=1 6f"n t3it(clock=l S-or $',-

GG[ NAND Gateqil inputJ=0(tow) :]fl-{ K=1(high)6tf,r $, irqFlip-flop resetconc,lition fr Et-dI t rrqia

outputa=0dAI t

ffiI s=1 tr?rT R=0 dHT B3{t{clock=1 dfor $':-

o16i NAND Gate qit input J=1(high) 3fr-{ K=0(low) 6}flT t, d"s Flip-flop set condition fr d-fl' t, .$'Ird

outputa=1Sf,I t

ffir s=1 crgtT R=L dmr t 3ft{ Enalcle{EN} = r Stn $':-

G6[ NAND 6ate4rT inputS=l(high)3fl'-{ R=l(high) fffl'4, F-{ outputQ 6'1'fi"rfl'Tas.fi clockpulse

t qn qfuffi-fl etar qO-ar fi, *reftA (rffi clock pulse t'i zero(O) t d q${t clock pulse cl-{ one(1)

ffit g-+rzn mt toggle stute m-f,& $.

J K q State
0 0 NC No Change

0 1 0 Reset

1, 0 1 Set

1,
1 Toggle Toggle
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