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7.1 AWMU

sesfineainsunudluvunriou n duwiuunTInUsEas  (combinational
cireuit) B0funsnaiifianign w omeln o SuagriuBuwrdanng o auzamtiu g
wiiiu  nanldinasrieitldfenumananlunisaas (memoryless)  1WIELL
Fanaauanvnarlsnavfmanduing  dfsimmatiinatuiiweneiud
Ve Sumesmivuiiiastiwoudun (sequential cireuin) TU 7.1 WEUNKRITHNERY
(block diagram) ¥BIIRTEFTWETLA
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Fudwenuidadluifnsomguaasfiarinn  wesdauledmiumanfeu
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vsindliuneafudadddiu 3 Ussem masowsmusEDTTEIeT A

1. wetludgwda dadlawamad (bistable multivibrator circuit) M3aWRuwaay
(Mlip-Nlop) FROMEERES 2 A00E

2. pavslaluandin Jadlausmed (monostable multivibrator circuit) Winfaifia
Tom (single-shot) HEOTMSIEDTET 1 HHE

1, wssecawlla Sadliusmed (astable multivibrator circwit) W32 AREA
(clock) LsiEAmusEting

7.2 Wlauvlaoy

Flip-Flop
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7.2.1 RS Wauvlaou (RS Flip-Flop)
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RTRANTIRENULY (crosscoupling)  TINABAGENIAEY (collector) TINTIH:
fawaindalufiunramrudaweiindimis  vilRfansilaunduriiouin
(positive feedback) AauuMTUER MBS T, Ba (sawrate) wsaduRaainmefang
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wastidwiufvnillfuldnudamedfimasidad  uoedmaarnioutu
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FITI 7.0 MITHATIHATMEMEI RS WHuWasy

g £ B Ariban
Lum

a 5] rapll Bio change

Li] | 1 -

1 ] 5] A

1 1 ¥ Forbickden

Watmenadilsiui s WiuweawEhamuninl¥azdnl e 1
fauwlofimurasmainnasiulfavhmduem o uardaduwnfisnmamainy
a0 Saezvihilianiyweamanmnid 1

yinmmeeaad (e 71 @8 R =0, S = 0 0 Aduwnvamanlai
wada@iwreasn WiuvWsauarmEruedseesTy o TlwRsuuas

Wa R = 0.5 = 1 @nwniamann B grinldiusdud (maan o) Guwm
vorasvatuann A wsider  Salfanhynduaseduge maann dudu 1 F
fuwn s Saludvvifuvaey Wdaouseiins 0 = 10 = )

o k=1 s=0 dodvilhifiulfaniweamarm a d (@300
Suwnfsdasamainy B sueiideh ilianiwraeaiuge (rasn 1) dalu 1 4
uwr R SunldilSdmiduraay Wiedlfaouesiios 0 =0 w3 =1

fe R =1 5=1 dunmidasna emehdlilbewweme o
dustruzen A2 0 = 0 usr O = o lwamidiriy SendafiaiugeaaRuraey
11 0 dunamBunenn 0 GouluduliSlinad Sdndawladuiduilios
ymapanmeras o 18 famematiddwdaasouimy () Wlumneemaeds

71 7.4 usmaWAURBUATIRINUMIIAY Bl naran fausnmannuany
wWivwaaulugl 7.3 ez dunwiuraaugy 7.4 h RS Wiuvaey

A3 o
J & T | Leioeeee
—lF o} LI
P 1 ]m
B —F &= 0 o | 7iPorkdden)
:‘a—
le] PoaheDl gate wich i) Logk wymbol icl Truth tebie
U 74 RS Wiunaey

PH 428 iap



walkdlammhnusanseth smdnh unduditopls Suwmilons
unwinnaefiulfawiwnesaiuduusdugs ez dlaBuwnlespssaauuuinniiu
usiugs niymazdh dla § duusediud lElEniuieey © = 1.8 = o)
do R duuseiusheedumeddvdunasy © = 0. 0 = 1) Wi R usz § g
wivwaauazaagfidmusuniowniidiu nedl R une 5 Shusdndiiegdund
daahn dasmndumsilii o uar 0 duusaiugolas

TrtldauAameddnfsummmamifuraaugl 74 serenmouled RS wWiuvaey
Wdlw rs wauwaeuldfagl 7.5

13 "op o8 R I o
I—E: :F o :}'—-——a 0 O | bastosae
W s, ) T e 1|
1 1] [}
i 11 | iForsden
B aal ..
_E;I i 5 B —0 x 8
B
W) 5477400 ih) Syl “

11] 7.5 MU ms wWELwWaay

Rs Wiuwaaulupl 73 (uairw) wse 7.5 (wuwinn) Wiasdawiudana
anuafasuimiy walddgdnednrnmilaudy

7.2.2 naon RS Wauvlasy (Clocked RS Flip-Flop or Synchronous or
Strobe or Gated RS Flip-Flop)

Wallasfumsdsdionadiunmens Rs WitwasuAndome  Taumafisem
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(clock pulse : CP) Winiu U 76 udnandion RS winneey Falsenauduwanfu-
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7.2.8 D Waurasy (D Rip-Flop)

D wiuasulugl 77 Bumesdauaenanedon ks Whusasy  wwwnn
1wz 2 liu Rs WAuWaRURugM 1nm 3 A 4 deudadddiflundan Rs
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7.2.4 JK Wiurasu (JK Fip-Flop)

K viiuWseudlumaiigs rs  WhuWasulnsfidoaada R = 1,
$ = 1 winuriu mwnsoiieald v IK Whuveey Swwn J uae K dsewnfinde
BuWn § uae R A ¥in uasinfed (Tdn) wWivwasy (lu Jk Wauwaoy 1 mnefly
i ues K wanefaeded) da 1 =1, K =1 wiawru wWhiuWaauazaind g
amurrmmivudessouedniowladium dufe fdn 0 = 1 whuwasue:
fintlig 0 = o waslumanduriu
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T i w_ i ' [
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R ¥
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wwremBursavdifiatagindiu g wWui 0 = 1. WwiwrssmanLs
neudfiu 1 AodunAuasueylwamuandied © = 0) 1 0 = 1. wiwnees
wanirmdnsanaiudu 1 uﬁ:ﬂiuﬂaﬂuay‘luﬂmu:ﬁﬂ (@ = 1) nanldhamu
wwemRUWaEUgnaaunE e

7.2.5 T viduvlaou (T Flip-Flop)
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7.3 mininmaivaurasy

Triggering of Flip-Flops
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Lifinstu thermeamiuwasumdufmuadusnsfiemimeanamsmisas
SaflaugBuwnrasnduwraugndadiluBnwnendaniad  dywassdmzam
Bnwaraidlasmulffianiwresmbuasudilldudunfuuut ssaundiad Suwn
asndud o e lawRuWRaURIdnmMITRIMSUNAIYGNte  (signal propagation
delay) TINBHAMFEWIMEINTIENGRMBIRAS (pube duration) FEvSadalinils
lddrnmmbfioenzay  felddminnaddinddlumalusamiduraay
Tneldfinamiavhiuniosannhtuameested  SEREnHRlummstpmsme
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FinilafinsvilfWiunsnunouauasianmuddusesiad (rouvaaiad)
winiu Aamadandalaudiy (capacitive coupling) [9tl§2393 RC (resistor-capacitor)
TddlunderBummuamainaoy westiasnfmiadunan « epike)  helivauviaoy
aaumuasram T iuuulaidhefrnedygpniuyn  snnnsasiadinadanns
RC IWiadunanehewn (positive spike) uazaouAuWWARUMANETARL (negative
spike) WALWasuREgnasnuulfiiedunasidunils  ussgrrininaflaeiad
wnnBndufimianiniu Brftvilesimminneflassaueaniadfide maddodmad-
dv WALWAEY (master-slave fip-flop)

7.3.1 wamei-marl Wauraoy (Master-Slave Flip-Flop)

adwed-mavWiuasuafennwiuseay 2 dudladusnmmad And
fuaed dhathagu rs wdwmed-sen Whureeu lupl 7.z dendarviag cp
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wnzianwnessdudamed = o da cp nduluiien o Twiin, anAweTWRLWREY
whivhou  fadwmadipaiuduwmammenanlailiden  auwiiuwaeussiutoys
vnsdmeiiuaey (Wuaauiemiagfismusiinri)

5 5 L P g
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] " r I ] a
cp Du—
MASTER-BLAVE FLIF-FLOF
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T 7.2 THANEME R e iunaey
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7.5 Ilumamianad hiusiaed
Monostable Multivibrator or Single-Shot
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7.6 ezamiliaiiad hissmefuaznsnnndyaoiad
Astable Multivibrator
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