NMDC DAV POLYTECHNIC DANTEWADA

Education City, Jawanga Geedam

JK Flip Flop:-

JK Flip-flop Hoar inputs ET?T %} EF@'T J, S(set) &I AT K, R(Reset) &hl ST HIAT ?,ﬁ? input clock-
pulse Ud &l output, Q3R ggia §. TE Flip-flop, feedback connection T 3TN AT & ERars]
RIGE] Ig & T output Sl input H connect THAT FATAT E.

SR Flip-flop & S=R=1 W SR Flip-flop @ state, invalid g1 &. I§ T¥U T SR Flip-flop T IK Flip-
flop & gREfdT & ¥ AT T 51 Thar & T & IK Flip-flop F block diagram &I LT
IRAT .

ik .

o

Truth Table:

J | k| a |state
U % 0 0 NC No Change
: 0 1 0 Reset
Y. ; 1 0 1 Set
i 3 " 1 | Toggle Toggle
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NMDC DAV POLYTECHNIC DANTEWADA
Education City, Jawanga Geedam

S clock=0 EaT &, a9 &l NAND gates & output 9X 1 WTST BIAT §, 37d: S=R=1 gl &
FROT Q 39 & HEEAT # § @A §, AT No Change State H &l &.

=8 YHR AT Foileh clock=1 g1AT §, I« &lal NAND gates & output WX 0 WItd BIdT §, 3d: IK
Flip-flop ka output J,K,Q AT Q & IR TR AR & §.

39 J=0 TdUT K=0 Il %3ﬁtclock=1 s‘faf% -

dd output q‘:é‘ T & AT I8dT &, 37d: ST No change condition &gd g 31a7Tg Q W FS gHg

S J=0 dUT K=1 grdr ¢ 3 clock=1 grdT &:-

ST NAND Gate @l input J=0(low) 3R K=1(high) 8TdT &, dd Flip-flop reset condition & BT &, AT

output Q=O%ﬁ?ﬁ ?

S S=1 aUT R=0 graT & 3T clock=1 gaT &:-

STd NAND Gate T inputhl(high)3ﬂT K=0(low) grar %‘, dd Flip-flop set condition pay BT &, 37T

output Q = lﬁﬂT ?

S S=1 dUT R=1 gdT § 3R Enable(EN) = 1 81T &:-

STd NAND Gate &T input S=1(high) 31X R=1(high) &IdT &, O output Q T HT Tl clock pulse
& a1 gRafdd gt Wwar & 3UTT TF clock pulse & zero(0) & T GERT clock pulse 9T one(1)
UAT 37GEAT &I Toggle State e g.
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NMDC DAV POLYTECHNIC DANTEWADA
Education City, Jawanga Geedam

Race Around Condition:-

Race Around Condition, JK Flip-flop H 9T AT g S J=K=18IdT & dd JK Flip-flop <pT
output, toggle mode A T ST %, o g A clock—pulsezlmﬂﬁ & SHST output Q P=)
gRafdd & SIar &, IS clock-pulse(ts) T TBTS propagation delay (At) ¥ 3718 gYdy & & output
Wﬁm%togg!em% @ﬁ@%ﬁoutputﬂ%ﬂﬁ—ﬂﬁﬂﬂﬁﬁ, a: RBufa
&Y Race Around Condition hal SITdT %

Race Around Condition hT & & g2ar aw=m ?GT@T tp> At §
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Race Around Condition T &I (Eliminating Race Around Condition):-
1). Edge Triggering

2). Master Sléve Flip-flop.
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NMDC DAV POLYTECHNIC DANTEWADA
Education City, Jawanga Geedam

Edge Triggering:- Edge Triggering @l WehIX &I Bl . Positive edge triggering 31X negative edge
triggering. Clock pulse & &&d gé,' edge &I positive edge Fgdt § IR FRAT g’é edge @I negative
edge HEd ¢. ‘

Tirme —————»

Edge triggeringﬁ output f&% Positive edge triggering IT negative edge W & Toggle &Y

TFdT &, 38 edge W Gate T Ush 37cAd HH FHT HcRTel HI voltage HEATg & AT &, Fclel
&F TAT F output Teh & ST R toggle wIgl X Hhdl &.
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NMDC DAV POLYTECHNIC DANTEWADA
Education City, Jawanga Geedam

Mater Slave Flip Flop:-

Race around condition @&l g¥ &%t & T Mater flip-flop & u<ier f3Fam STaT . Mater Slave
flip-flop H & UhR & IK Flip-flop 8Id &, fSeg Mater flip-flop AT Slave Flip-flop Hgd &. MS Flip-
flop Har inputs Eﬁ %" a%’T J, S(set) ST TUT K, R(Reset) &hT FIT FHIAT %,3-7‘]1’ input clock-pulse
g ar output, Q 3k @@ﬁ ? Slave & output & mater & input Px) ST ST % ST feedback
connection &gd & '

Input clock-pulse & positive cycle & T Mater flip-flop, active BIAT &, ST& Mater flip-flop, active
grdar %* dd Slave Flip-flop, inactive BldT & Q:lﬂ IR F9 Input clock-pulse negative cycle & foIw
Slave Flip-flop, active 31?!‘[ %* dd Mater flip-flop, inactive graT ?i I arar flip-flop T T é‘r clock-
pulse GdRT operate fopar Srar %\’ mﬁrf Ueh complete cycle P=) output Fae TH RBGIES toggle
gIaT §. 31d: 39 YK Race around condition gx Bl ¢,
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NVIDC DAV POLYTECHNIC DANTEWADA
Education City, Jawanga Geedam

Truth Table:
[ K Q | State
0 0 NC No Change
0 1 0 Reset
1 0 i Set
1 1 | Toggle Toggle

S clock=0 AT &, d« alsll NAND gates & output WX 1 9Tcd gIar g, 37d: S=R=1 gl &
HRUT Q T qF T # & TedT ¢, 37T No Change State H TglT &.

Ul g ST Folld clock=1 glar §, dd 2¥aT NAND gates & output T 0 UItd giar & 37d: JK
Flip-flop ka output J,K,Q & § & IR 9T 18R a=d ¢.

39 J=0 aUT K=0 grdT & 3 clock=1 grar & -

ds output t{\‘d" Tee & AT Igal §, Hd: SH No change condition Fgd &, 3T Q W Wé THTT
CRICESINS '

ST J=0 AT K=1 &xar & 3 clock=1 grar &:-

S/d NAND Gate &T input J=0(low) 31X K=1(high) 8T §, o« Flip-flop reset condition # grar g 31
output Q=0 ETHT ?

59 s=1 aUT R=0 graT & 3 clock=1 & &:-

g NAND Gate &bl inputhl(high)?yﬂI K=0(low) BT §, d9 Flip-flop set condition H giar %’, S EIr]
outputQ = 1§IF|I %’

ST S=1 YT R=1 graT & 31X Enable(EN) = 1 81aT &:-

STd NAND Gate ST input S=1(high)3ﬁ”{ R=1(high) grar %\’, dd output Q hl HleT gl clock pulse
¥ arg gRafda gar @ g, 37ATd TS clock pulse H zero(0) & @r gal clock pulse X one(1)
U TEAT &I Toggle State Fed .

DEPARTMENT OF ELECTRICAL ENGINEERING



