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;dr®lsl oajdr iy nq,shdkq ùc .◊;h;dr®lsl oajdr iy nq,shdkq ùc .◊;h;dr®lsl oajdr iy nq,shdkq ùc .◊;h;dr®lsl oajdr iy nq,shdkq ùc .◊;h;dr®lsl oajdr iy nq,shdkq ùc .◊;h

oYl lsysmhlg fmr fpia lS%vd ls¯u" f,aLkhl jHdlrK fyda

wCIr f∞aI fiùu" .sKqul y˙ je/† ne,Su wd° lghq;= ñksidg

muKla l< yels jqj;a jr®;udkfha ° ta ishÆ lghq;= m˙.Kl

uÛska bgq lr.; yels h' ñksia fud<h uÛska ;r®ldkql+, j is;d

n,d bgq l< tjeks ldr®hhka is,slkaj,ska (Silicon) ksr®ñ;

ix.Dys; m˙m: (IC) tla fldg ;ekQ hka;%hla jk m˙.Klh

flfia bgq lrkafka o hkak Tng o .egÆjla úh yels h'

Bg ,efnk ms<s;=r f;areï .ekSug kï tys nQ,shdkq ùc

.◊;h ms<sn|j ≤k isáh hq;= fõ' 19 jk Y;jr®Ifha ueo

Nd.fha ° fcdar®– nQ,a (George Boole) úiska f.dvkxjk ,o

neúka fuu .◊; l%uh nQ,shdkq ùc .◊;h (Boolean alge-
bra) f,i kï lr we;'

m˙.Klhla ;=< is≥ jk ishÆ u ;r®ldkql+, ls%hdjka fuu

nQ,shdkq ùc .◊;h u; mokï ù we;' m˙.Klj, fuka u

uhsfl%dfldkafg%da,r l< o hïlsis ;r®ldkql, ls%hdjka is≥ lr

.ekSug wjYH jQ úgl fuu .◊; l%ufha iydh ,nd .; hq;=

fõ' W∞yrKhla f,i b,lalï folla iudk ≤ hs ne,Su" w.fhka

jeä b,lalu f;dard .ekSu wd° lghq;= ≤laúh yels h' tu ksid

uhsfl%dfldkafg%da,r Ndú; lrñka ;rula ixlSr®K ksr®udK ls¯ug

hdfï ° nq,shdkq ùc .◊;h ms<sn|j ≤k isàu w;HjYH fõ'

fuu ,smsh ;=<ska wm idlÉcd ls¯ug n,dfmdfrd;a;= jkafka

nQ,shdkq ùc .◊;fha uQ,sl ls%hdjka jk NOT, OR, NOR,
AND, NAND, XOR iy XNOR ms<sn|jhs' tu ls%hdjka bgq

ls¯ug fhd∞ .kakd ;dr®lsl oajdr (Logic gates) yd Bg w∞<

i;H;d j.= (Truth tables) o ta iuÛ u b†˙m;a lr we;'

uhsfl%dfldkafg%da,r ms<sn|j Wkka≥jla olajk Tng fuka u Wiia

fm< fN!;sl úoHdj y∞rk isiqkag o fuu lreKq jeo.;a úh

yels h'

wm idudkHfhka Ndú; lrk 0 isg 9 olajd jQ b,lalïj,ska

ìx≥j iy tl ^0 iy 1& muKla nQ,shdkq ùc .◊;fha ° Ndú;

fõ' tajd ms<sfj<ska i;H fkd fõ" i;H fõ f,i o ye¢kafõ'

m˙m:hl ° kï §0¶ yeÛùug 0V fjda,aàh;djla o §1¶ yeÛùug

5V fjda,aàh;djla o Ndú; l< yels h'

nQ,shdkq ùc .◊;fha m%∞k (Inputs) yd m%;s∞k (Outputs)
f,i fldgia folla we;' wm m%∞khka f,i fokafka o tfuka u

m%;s∞k f,i wmg ,efnkafka o tl yd ìx≥j fõ' nQ,shdkq ùc

.◊;fha tk .◊; lr®u is≥ ls¯u i|yd ;dr®lsl oajdr (Logic
gates) fhd∞.kS' tla tla .◊; lr®uhkag w∞< j ;dr®lsl oajdr

tlla fyda lsysmhl tlla j;a ≤lsh yels h' tuÛska w∞< .◊;

lr®uhg wkqj m%∞khkag wkqrEm m%;s∞k ,nd foa'

fï hgf;a úia;r l< yels ir, u .◊; lr®uh NOT fõ'

th Inverter f,i o ye¢kafõ' fuys ° m%∞khka tlla muKla

olakg ,efnk w;r m%;s∞k o we;af;a tlls' tajd ms<sfj<ska A
yd Q f,i kï fldg we;' m%∞kh jk A i|yd 0 fyda 1 hk

wjia:d foflka ´kE u tlla ;sìh yels h' m%;s∞kh f,i

,efnkqfha m%∞kfha úf,dauhhs' tkï m%∞kh f,i 0 we;s úgl

m%;s∞kh f,i 1 ,efnk w;r m%∞kh 1 jQ úgl m%;s∞kh 0 fõ'

fuh Q A  =  f,i iólrKhlska ≤laúh yels h' rEmigyk

wxl 1 uÛska w∞< ;dr®lsl oajdrh jk NOT oajdrh ixfla;j;a

lrk wdldrh iy m%∞khkag wkqrEm m%;s∞k olajk i;H;d j.=j

(Truth table) b†˙m;a fldg we;'

A Q
0 1
1 0

Q A  =

rEm igyk wxl 1 rEm igyk wxl 1 rEm igyk wxl 1 rEm igyk wxl 1 rEm igyk wxl 1 NOT oajdrh iy i;H;d j.=j oajdrh iy i;H;d j.=j oajdrh iy i;H;d j.=j oajdrh iy i;H;d j.=j oajdrh iy i;H;d j.=j

OR kue;s .◊; lr®ufha ° m%∞khka folla ;sfnk w;r

tla m%;s∞khla mj;S' tajd ms<sfj<ska AB iy Q f,i kï fldg

we;' fuys ° tu .◊; lr®uh Q = A+B f,i ksrEmKh flfr®'

tkï A yd B m%∞khka foflka tlla fyda i;H kï ^§1¶ kï&

m%;s∞kh i;H fõ' tfia fkdue;s kï m%;s∞kh wi;H fõ' ^§0¶

fõ& rEm igyk wxl 2 uÛska w∞< ;dr®lsl oajdrh iy i;H;d

j.=j ≤lafõ'

A B Q
0 0 0
0 1 1
1 0 1
1 1 1

rEmigyk wxl 2 rEmigyk wxl 2 rEmigyk wxl 2 rEmigyk wxl 2 rEmigyk wxl 2 OR oajdrh iy i;H;d j.=j oajdrh iy i;H;d j.=j oajdrh iy i;H;d j.=j oajdrh iy i;H;d j.=j oajdrh iy i;H;d j.=j

fuys ° A fyda B fyda AB fol u ;dr®lsl 1 ^i;H& fõ kï

m%;s∞kh 1 ^i;H& fõ' idudkH .◊;fha ° 1 ¤ 1ys w.h 2 jqj;a

nQ,shdkq ùc .◊;fha ° tjekakla is≥ fkd fõ' tys ° Q = A+B
wkqj A yd B fol u 1 jk úg;a Qys w.h 1 u fõ'

ó<Ûg OR ls%hdfjys úf,dauh f,i NOR ls%hdj y∫kajd †h

yels h' A yd Bys úúO ixfhdackhkag OR ls%hdfõ ° ,enqKq

m%;s∞kh Qj, úf,dauh fuys ° ,efí' fuh OR oajdrhl

m%;s∞khg NOT oajdrhla iú ls˙ug iudk fõ' rEm igyk

wxl 3 n,kak'

A B
0 0 1
0 1 0
1 0 0
1 1 0

rEm igyk wxl 3 rEm igyk wxl 3 rEm igyk wxl 3 rEm igyk wxl 3 rEm igyk wxl 3 NOT oajdrh iy i;H;d j.=joajdrh iy i;H;d j.=joajdrh iy i;H;d j.=joajdrh iy i;H;d j.=joajdrh iy i;H;d j.=j

fuys ° w∞< .◊; lr®uh Q A B  = +  f,i ksrEmKh lr

we;' A +Bg by<ska ;sfnk br uÛska Q i|yd A+Bys úf,dauh

,eìh hq;= nj olajhs' tfuka u OR yd NOT oajdr foll

tl;=jla fjkqjg OR oajdrfha m%;s∞k ,nd fok me;a;g ìx≥jla

§0¶ we°fuka NOR oajdrh i|yd ixfla;hla ;kdf.k we;'

ó<Ûg wms AND ls%hdj .ek n,uq' fuys ° o m%∞k folla

we;s w;r m%;s∞k we;af;a tlla mu◊' tajd ms<sfj<ska A, B iy

Q f,i kï fldg we;' fuys ° m%;s∞kh f,i 1 ,efnkqfha A
iy B hk m%;s∞k fol u 1 ^i;H& jQ wjia:dfõ ° mu◊' wka

ishÆ wjia:djkays ° u m%;s∞kh §0¶ ^wi;H& fõ' rEm igyk

wxl 4 uÛska NOT oajdrhl ixfla;h yd w∞< i;H;d j.=j

≤lafõ'

A B Q
0 0 0
0 1 0
1 0 0
1 1 1

rEm igyk wxl 4 rEm igyk wxl 4 rEm igyk wxl 4 rEm igyk wxl 4 rEm igyk wxl 4 AND oajdrh iy i;H;d j.=j oajdrh iy i;H;d j.=j oajdrh iy i;H;d j.=j oajdrh iy i;H;d j.=j oajdrh iy i;H;d j.=j

fuys ° A iy B fol u tl u jQ úg muKla m%;s∞kh Q
tl fõ' tfy;a NAND ls%hdfõ ° tys úf,dauh is≥ fõ' tkï A
iy B fol u 1 jQ úg muKla m%;s∞kh ìx≥j jk w;r wka

iEu úg u m%;s∞kh Q tl f,i mj;S' fuys ° o AND oajdrhg

NOT oajdrhla iïnkaO lr NAND oajrhla id∞.; yels h'

tfy;a ta fjkqjg AND oajdrfha m%;s∞kh ≤lafjk me;a;g 0la

tl;= lr ;ks ixfla;hla f.dvkxjd we;' rEm igyk wxl 5

uÛska w∞< ixfla;h iy i;H;d j.=j ≤lafõ'

A B Q
0 0 1
0 1 1
1 0 1
1 1 0

rEmigyk wxl 5 rEmigyk wxl 5 rEmigyk wxl 5 rEmigyk wxl 5 rEmigyk wxl 5 NAND oajdrh iy i;H;d j.=j oajdrh iy i;H;d j.=j oajdrh iy i;H;d j.=j oajdrh iy i;H;d j.=j oajdrh iy i;H;d j.=j

 ó<Ûg XOR fyj;a Exclusive OR ls%hdj i,luq' fuys °

o m%∞khka folla we;s w;r m%;s∞k we;af;a tlla mu◊' tajd

ms<sfj<ska A, B yd Q f,i kï fldg we;' A yd B m%∞khkays

w.hka wiudk jQ úg muKla m%;s∞kh 1 fõ' A yd B iudk jQ

úg m%;s∞kh Qys w.h §0¶ fõ' fuu .◊; lr®uh is≥ ls¯ug

fhd∞ .kakd XOR oajdrfha ixfla;h;a tu .◊; lr®uhg w∞<

i;H;d j.=j;a rEm igyk wxl 6ka ≤lafõ'

A B Q
0 0 0
0 1 1
1 0 1
1 1 0

rem igyk wxl 6 rem igyk wxl 6 rem igyk wxl 6 rem igyk wxl 6 rem igyk wxl 6 XOR oajdrh iy i;H;d j.=j oajdrh iy i;H;d j.=j oajdrh iy i;H;d j.=j oajdrh iy i;H;d j.=j oajdrh iy i;H;d j.=j

fuys ° w∞< iólrKh Q =A + B f,i ksrEmKh fldg

we;' A yd B iudk jQ úg m%;s∞kh 0 o wiudk jq úg 1 o

fõ' tfy;a XNOR (Exclusive NOR) ls%hdfõ ° tys úf,dauh

m%;s∞kh f,i ,efí' rEm igyk wxl 7 uÛska Bg wkqrEm

MICROCONTROLLERS
10 fldgi - 2 ,smsh

A Qm%∞khm%∞khm%∞khm%∞khm%∞kh m%;s∞khm%;s∞khm%;s∞khm%;s∞khm%;s∞kh

A

B

m%;s∞khm%;s∞khm%;s∞khm%;s∞khm%;s∞khQ
m%∞khm%∞khm%∞khm%∞khm%∞kh

m%∞khm%∞khm%∞khm%∞khm%∞kh

Q = A+B

m%;s∞khm%;s∞khm%;s∞khm%;s∞khm%;s∞khQA

B

m%∞khm%∞khm%∞khm%∞khm%∞kh

m%∞khm%∞khm%∞khm%∞khm%∞kh

A

B

Q

Q A B  = +

m%;s∞khm%;s∞khm%;s∞khm%;s∞khm%;s∞khQA

B

m%∞khm%∞khm%∞khm%∞khm%∞kh

m%∞khm%∞khm%∞khm%∞khm%∞kh

Q=A×B

m%;s∞khm%;s∞khm%;s∞khm%;s∞khm%;s∞khQA

B

m%∞khm%∞khm%∞khm%∞khm%∞kh

m%∞khm%∞khm%∞khm%∞khm%∞kh

QA

B

;dr®lsl oajdrh iy i;H;d j.=j ≤lafõ'

A B Q
0 0 1
0 1 0
1 0 0
1 1 1

rem igyk wxl 7 rem igyk wxl 7 rem igyk wxl 7 rem igyk wxl 7 rem igyk wxl 7 XNOR oajdrh iy i;H;d j.=j oajdrh iy i;H;d j.=j oajdrh iy i;H;d j.=j oajdrh iy i;H;d j.=j oajdrh iy i;H;d j.=j

fuys ° i|yka l< nQ,shdkq ùc .◊; lr®u iy w∞< uQ,sl

;dr®lsl oajdr Ndú; lr ´kE u ixlSr®K ls%hdjla is≥ lr.;

yels h' tu ksid fuu lreKq b†˙fha ° jvd;a m%fhdackj;a fjhs'

fudrgqj úYajúoHd,hfha ú≥,s ixfoaY wxYfhafudrgqj úYajúoHd,hfha ú≥,s ixfoaY wxYfhafudrgqj úYajúoHd,hfha ú≥,s ixfoaY wxYfhafudrgqj úYajúoHd,hfha ú≥,s ixfoaY wxYfhafudrgqj úYajúoHd,hfha ú≥,s ixfoaY wxYfha

.dñ” chisxy

flda,s; Or®um%sh

A

A

m%∞khm%∞khm%∞khm%∞khm%∞kh

m%∞khm%∞khm%∞khm%∞khm%∞kh

m%;s∞khm%;s∞khm%;s∞khm%;s∞khm%;s∞khQ

Q = A + B

A

A

m%∞khm%∞khm%∞khm%∞khm%∞kh

m%∞khm%∞khm%∞khm%∞khm%∞kh

Q m%;s∞khm%;s∞khm%;s∞khm%;s∞khm%;s∞kh A

B

Q

Q = A + B

Q A B  = +


