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ä‚g,a bf,lafg%dksl ;dCIKh $Digital Electronics
wo bf,lafg%dksl Wmdx. ñ,° .ekSfï° th ä‚g,a ;dCIKfhka hq;= kï tys ñ, jeäjqj;a

yefudau th fkdmels,j ñ,° .ks;s' ta ä‚g,a ;dCIKfhka hq;a Wmdx. Wiia ;;ajfhka hq;= njg yefudau
okakd neúks'wo ldr®ñl fCIa;%fha muKla fkdj ix.S;" iskud" lDIsldr®ñl" ffjoH" ikaksfõok  jeks
iEu fCIa;%hlau tajdfha by<u  †hqKqj ,nd we;af;a  ä‚g,a ;dCIKh fhdod .ekSu ;=,sks'

ä‚g,a Wmdx. j, Wiia ;;ajh .ek yefudagu ye£ula we;;a ä‚g,a ;dCIKh ms<sn|j
wjfndaOh we;af;a ta yd ls%hdlrk ;dCIK Ys,amSkayg mu◊' tafia fkdue;sj fmd≥fõ ldg;a wjfndaOhla
,nd.; yels whqre fuu ä‚g,a ;dCIKh ms,sn|j idudkH y∫kd .ekqula muKla uq,skau ,nd .ksuq'

ä‚g,a hkqfjka wm y∫ka jkafka ;j;a tla NdIdjla muKla nj Tn fkdokakd jkakg mqΩjk'
th idudkHfhka wm oel we;s isxy," fou<" bx.S%is jeks NdIdjlg iul, yels jqj;a tys tla fjkila
we;' idudkHfhka ieu NdIdjlgu hï wCIr ixLHdjla iys; fydaähla we;=,;a w;r .Kka ls˙u iy
.Kka iE†u jeks .ks;uh  lghq;= i|yd 0 isg 9 olajd jQ b,lalï oyhla fhdod .efkhs'

iEu NdIjlgu fhdod .lkakd b,lalï oyh tlu jqj;a wl=re .Kk iudk fkdfõ' ksoiqkla
f,i isxy, bx.S%is fydaähg wl=re we;af;a 26 la jqj;a isxy, NdIdjg wl=re 56 la ;sfí' fuf,i wl=re
.Kk jeä ksid bx.S%is NdIdfjka fjk;a NdIdjl jpkhla ,sùu fukau WÉpdrKh ksj/†j l, fkdyels
jj;a isxy, NdIfjka  ´kEu jpkhla ksj/† WÉpdrKh ,efnk f,i ,sùug fukau lshùugo yels
nj wms oksuq'

by; wdldrhg wo f,dj ìysj we;s iEu NdIdjla yd ii|k úg ä‚g,a NdIdj ;=, úYd,
fjkialï /ila oelsh yels fjhs' fuys m%Odk;u fjkia lï folla oelsh yels jk w;r bka tlla
jkafka fuu NdIdjg wl=re folla muKla we;=,;a ùuhs' fojk m%Odk fjki b,lalï Ndú;d fkdjk
w;r ishΩ .ks;uh lghq;=o fhdod .;a tu wl=re fol u.skau is≥ùuhs' ;jo fuu wl=re fol wjia:d
folla f,i ie,lsh yels w;r th yqkd .ekqug  ixfla; jYfhka ´kEu wl=re fyda i<l=Kq folla
fhdod .; yel' ksoiqkla f,i th iq≥$ lΩ" Ok $iDk  1/0 ,  ON /OFF jeks i<l=Kq fhdod .;
yels fjhs' wE; w;S;fha  w;S;fha fï i|yd fujka úúsO wCIr fhdod .ekqk;a wo th 1 /0 fyda high
/Low hk wdldr folg muKla fhdod .efka' thg fya;=j miqj úia;r flfr®'

■ ä‚g,a iy wekf,d.a fjki

wekf,d.a ógr mqjrej

ä‚g,a ógr mqjrej

ä‚g,a ;dCIKh ìysjQ miq fmr
meje;s ;dCIK l%uh wekf,d.a (Analog)
f,iska ye|ska jqks' fudagr® ldr®ñlhska yeáhg
fuu ä‚g,a iy wekf,d.a w;r fjki
myiqfjka jgyd.; yels ksoiqkla fuys olajd
we;'  fuys by<ska olajd we;s wekf,d.a ógr
u.ska mdGdxl wvq jeäùu olajkq ,nkafka l%u
l%ufhks' tfy;a my;ska olajd we;s ä‚g,a
ógr u.ska fuu ñkqï olajkq ,nkafka
mshjfrka mshjrh' fï wkqj jhska ls¯fuka
ls%hdlrk Trf,daiqj  wh;a jkafka wekf,d.a
j._hg jk w;r wo nyq,j Ndú;djk
ú≥,sfhka ls%hdlrk wxl u.ska fõ,dj olajk
Trf,daiq j._h wh;a jkafka ä‚g,a j._hgh'
fuys° wekf,d.a j._fha Trf,daiqjlska ;;amr
ld,la nd.hla jeks wxl folla w;r w.hla
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fudaia fldaâ l%uhg wkqj bx.S%is fydaäh ixfla;j;a
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ä‚g,a hkq kúk ;dCIKhla f,i
yeskaúh yels jqj;a fuu ä‚g,a NdIdj wE;
w;S;fha† mjd fhdod f.k ;sfnhs' thg fyd|u
ksoiqk uq,skau ≥ï˙h kej;=ï fmd,j,a w;r
Ndú;dh i|yd fhdod .;a fudaia m◊jqv l%uhhs'
(Mo˙e c∞e) th 1835 jifr®° muK Samuel Mo˙e
kue;a;d úiska y∫kajd fok ,oaols' ta ms<snj
uQ,sl oekqula ,ndf.ku kúk ä‚g,a ;dCIKhg
fhduq fjuq'

fudaia m◊jqv yqjudre l%uho ksr®udKh
ù we;af;a 0$1 "  high/low jeks ä‚g,a wCIr
follsks' tys° fuu wCIr fol 0$1 fjkqjg ;s;
iy br (dot / dash) f,i f.k we;'  bkamiq
wm wo lrkjdla fukau bx.S%is fydaäfha wl=re
26 iy b,lalï 10 fuu ;s; iy br u.ska
ixfla;j;a lr we;' ieuqfj,a fudaia kï úoaj;d
úiska y∫kajd ≥ka fuu ix« l%uh yªkajkq
,nkafkao Tyqf.au kñks' fuu jïmi igyfkka
olajd we;af;a tu fudaia fldaâ l%uhhs'

by; olajd we;s fudaia fldaâ l%uhg
wkqj bx.S%is wl=re  wmg wog .e,fmk f,i 0$1
f,i ä‚g,a wCIr j,skao ±laúh yel' ta wkqj
A= 01, B=1000, C = 1010 f,i ±laúh

by; fudaia m◊jqv l%uh ikaksfõokh ls¯ug  Yíoh" y~ jeks udOHhkao .; yelsh' fmr
hqo lghq;= j,° fuu l%uh  ryia ix« l%uhla f,igi fhdod f.k we;' tys° rd;S% ld,fha kï fgdaÉ
tlla fowdldrhlg ±,aùfuka fyda wdldr follg flfrk msma$mSma (pip/peep) jeks flá k,d y~
u.skao fuh mj;ajdf.k we;' tfy;a ta wdldrhg fuh ikaksfõokh l, yelafla lkaol isg wfkla
lkaog jeks flá ≥rlgh' tfy;a ú≥,s ;dCIKh fhdod b;d ir, f,i fuh tla ≥ï˙h ia:dkhl isg
wfkla ≥ï˙h ia:dkhg jeks b;d ≥rlgo ikaksfõokh flfrk f,i kùlrKh jqks' fuhg  dot/dash
wCIr fol fhdod f.k we;af;ao tys°h' fuh uE;la olajd fhdod .ekqkq w;r yuqod ix« l%u iy
;eme,a fiajdj, fhdod .;a fg,s.%d*a fiajdj thg ksoiqkls' fuh .=jka ú≥,s ix« u.skao Ndú;hg
.ekqks' tfy;a fuf,i kùlrKh jQfha 1835 wdrïN jQ fudaia m◊jqv l%uhu jk w;r ó<Û igyfkka
±lafjkafka wE; w;S;fha°  fudaia úiska fhdod .;a tu ir, Wml%uh tu wjêfha°u fhdod ≥ria: m◊jqv
,sÅ;j ,nd.;a wdldrhhs'

jqjo lshúh yels kuq;a ä‚g,a l%ufha° ;;amrhlska miq B<Û ;;amrhg tljr fjkia fjhs' tfy;a
thska ä‚g,a l%uhg wvq mdGdxl  w.hka lshùug fkdyels njla woyia fkdflfr®' wjYHkï fï
wdldrhgu ;;amrho ;j;a fldgia 100 lg fnod lshùug fuys° yels fjhs' tfy;a tho mshjfrka
mshjrgh'

ä‚g,a NdIdfõ fhdod .kakd wCIr fol ;r®l tkï f,d‚la (Logic) wjia:d f,io i,l=kq
,efí' thg fya;=j ;r®lhlo we;af;a wjia:d folla neúks' ksoiqkla f,i hï ;r®lhl ms,s;=r y˙o@
jer†o@$ hkjdo@ keoao@ $ ñ,° .kakjdo@ fkd.kakjdo @ hkd† jYfhka wjia:d follg isud jk
neúks'ta wkqj wms iEu ;SrKhlau .kafka ;r®lhlska miqj nj jegfykq we;'  ta wkqj ä‚sg,a NdIdfõ
fhd∞ .kakd 1 iy 0 hk wCIr fol f,d‚la 1 iy  f,d‚la 2 hkqfjka jHjydr fõ' (Logic-1/ Logic0)

yelsh' ta whq˙kau 0$1 muKla fhdod bx.S%is fmd;la jqjo ,súh yelsh' fï wdldrhgu wmg isf;k ́ kEu
wdldrhlg isxy, wl=reo ä‚g,a wCIr f,i f.k tys°o fuu ymkalu l, yelsh'
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fuu hka;%fha lvodis frda,la
fÜma frfldavrhl fÜma tl fuka lerflk
iamQ,a tll ksh; fõ.fhka t;Sug
i,iajd we;s w;r tys lvodis máh u;g
iómj by;  igyk whqre mekai,hla
hlv ≥kq máhl iú lr we;' ≥kq máhg
my<sska úoHq;a pqïnlhla iúlr we;s
w;r tys isg fndfyda ≥˙ka neg˙h;a S
iaúph;a ;ekam;a lr ;sfí' fuu S iaúph
iïnkaO lrk úg ≥kq máh iu. mekai,
my;aù lvodis máh u; brla wef|a'
iaúph ;o lrk ld, iSudj wkqj fuys° lvodish u; ;s;la fyda brla we¢h yel'
fï wkqj ;s; (dot) iy br (dash) ä‚g,a wCIr fol f,i f.k fudaia fldaâ
tlg wkqj ́ kEu m◊jqvhla fuys° ,sÅ;j ikaksfõokh l, yelsh' ksoiqkla f,i
fuys° MY AGE IS... hk jdlHl uq,a fldgi ikaksfõokh ls¯fï° th lvodis
máfha igykajk whqre  my; olajd we;'

fudaia fldaâ l%uhg wkqj igyka jQ wl=re fm<la

M Y A G E I S

11  1011         01   110   0            00   000

by; igyfka ;s; iy br fhdod ,shd we;s jpk fm<  wo wm Ndú;dlrk whqre 0$1 fhdodo
,súh yels nj tys my;ska fmkajd we;' ä‚g,a ;dCIKh t;rï ixlSr®K fkdjk nj;a th w;s;fha°
mjd fhdod .;a nj;a fuys° Tng fmkS hkq we;'

■ wms okakd ä‚g,a Wmdx.

wekf,d.a yd ä‚g,a WmlrK wm fndfyda oel ;sfí'  hï ógrhl mdGdxl oelaùu i|yd
or®Ylhla fhdod we;akï th wekf,d.a jr®.fha ógrhla f,io"  mdGdxl olajkafka iDcqju b,lalï
j,ska kï tkï fijka fi.aukaÜ (Seven segment) LED  fyda LCD  fldgia j,ska kï th ä‚g,a
jr®.fha ógrhla f,io wms y∫kajkafkuq' th fuhg fmr fudagr® r: ógr mqjre folla ikaikaokfhkao
fmkajd ≥ksuq' tfy;a fuf,i or®Yl lgq iys; ógr wekf,d.a f,iu mejisug kùk ä‚g,a ;dCIKfha°
uola wmyiqfjhs' ukao fuys olajd we;s ógr mqjrefõ we;s ógr ish,a, ä‚g,a ls%hdld˙;ajfhka hq;=
m˙m:hlska ls%hd;aul jqj;a tys or®Yl b,lalï fjkqjg or®Yl lgq fhdod we;s neúks'

by; olajd we;s ksoiqkg wu;rj wmg b;d ióm;u ä‚g,a WmlrKhla f,i le,alshqf,agrh
ye¢kaúh yelsh'  tfy;a fuf,i fijka fi.aukaÜ LCD fyda LED b,lalï ;snqkq ksidu th ä‚g,a
Wmdx.hla f,i  ye|skaùu ksj/† fkdfõ' ksoiqkla f,i kùk fudagr® r:j, Ndú;djk iEu fudfg%dksla
tka‚ulau ä‚g,a ;dCIKfhka hqla; jk nj wms ljqre;a okafkuq' tfy;a tu ECU tallh ;=, we;s
uhsfl%dfm%dfiirhg fijka fi.aukaÜ LED fyda LCD fhdod ke;' fuys° wm Ndú;dl, fijka fi.aukaÜ
b,lalï hkq l=ulaoehs we;efula fkdokakjd úh yel' ta wkqj uq,skau wms th y∫kd .ksuq'

S

≥kqa máhmekai,

úoHq;a

pqïnlh

➜

+-

➤

fudaia m◊jqv fiajho f,d‚la 1 iy 0 wdlrhg iliaj we;s whqre
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■ fijka fi.aukaÜ b,lalï ksr®udKh
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ä‚g,a b,lalï ksr®udKh jk whqre

fuys olajd we;af;a ä‚g,a
Wmdx. j, b,lalï ilialr we;s
wdldrhhs' fuu  ä‚g,a wl=re l%uh
le,alshqf,agr iy ä‚g,a Trf,daiq
Ndú;fha° wmg ks;r yuqfjhs' fuu
A igyk whqre a isg g olajd
kïlr we;s os.eá LED y;lska
fuu tla wl=rla ielfik neúka th
Seven segment LED f,iska

ye¢kafjhs' B igyk whqre tu.ska 2 b,lalu ieliSug f  iy c hk LED fol yer b;s˙ LED
myu oe,aúh hq;=fjhs' ta wdldrhgu Cigyk whqre b LED tl yer b;s˙ ish,a, oe,aùfuka 6 b,lalu
†iafõ' fï wdldrhg 0 isg 9 olajd ishΩu wl=re fuu.ska myiqfjka u;=lr.; yels whqre my; ±lafõ'
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N, X, Y, M, ZN, X, Y, M, Z

(A) (B) (C)

(D)

fuu A iy B igyka fol u.ska olajd we;af;a fijka fi.aukaÜ wdldrhg  0 isg 9 olajd
jQ fvisu,a wxl 10 ksr®udKh jk wdldrhhs' fuhg fmr igyfka wdldrhg a isg g olajd jQ LED y;
wjYH whqre fjka fjkaj oe,aúh hq;= fjhs'

ä‚g,a kdu mqjre j, bx.S%is wl=reo †iajk whqre wm oel we;s w;r ta i|ydo fuu fijka
fi.aukaÜ l%uh hï muKlg fhdod.; yels fjhs' tfy;a N,X,Y,M,Z jeks wCIr fï wdldrhg fijka
is.aukaÜ u.ska ksr®udKh wmyiqjk w;r th D igyfkka olajd ;sfnhs' fujka wjia:dj,° D igyfkau
ol=Kq miska olajd we;s wdldrhg fijka fi.aukaÜ j,g wu;rj l;srhla f,i wu;r LED fhdod
.ekqfuka th úi|d ;sfnhs'
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■ ä‚g,a NdIdj nhskras wxl u; f.dv kef.k whqre

wo mj;sk bf,lafg%dksla ;dCIKh uQ,sl f,i wekf,d.a (Analogue) iy ä‚g,a (Digital)
jYfhka m%Odk fCIa;% follg fnod ;sfnhs' fr®äfhda rEmjdyskS wd†h wekf,d.a fCIa;%hg wh;a jQ tajd
fõ' tfy;a †hqKq fndfyda rgj, fuu fCIa;% folu ä‚g,a ;dCIKh olajd †hqKqlr lr ;sfnhs'

 ä‚g,a ;dCIKh mokï ù we;af;a oaúHdx.S tkï nhsk˙ (binary) .◊;h mokï lrf.kh'
tfy;a wm t†fkod „ú;fha° bf.k .kq ,nkafka;a" tjf.au Ndú;hg .kafka;a oyfha mdofha .◊;hhs'
th fvisu,a (Decimal) wxl l%uh kñka ye¢kafõ' tfy;a fuys° oaúhHdx.S tkï nhsk˙ hkqfjka
ye|skafjkafka fofla mdofhka hq;a .◊; l%uhlss' ä‚g,a ;dCIKh bf.k .kakd wm fofla mdofhka
.ekSu;a b†˙fha° oyifha mdofhka .ekSu;a bf.kSu l< hq;=fõ'

ä‚g,a hkq isxy," bx.S%is" yska† jeks ;j;a tla NdIdjla f,io ie,lsh yelsh' tfy;a fuu
iEu NdIdjlgu jpk ,sùug wl=re úYd, m%udKhla iy ixLHd m%ldY ls¯ug b,lalï 10 la fhdod
.efkhs' tfy;a fuu ä‚g,a NdIdfõ fjki fuu wCIr fukau b,lalï i|ydo  1$0 jeks b,lalï
folla muKla fhdod .ekquhs'

ä‚g,a ;dCIKh mokï jQ oaúHdx.S .◊;fha Ndú;djk b,lalï fol  f,d‚la  1 iy f,d‚la
0 hs' wm oekg Ndú;d lrk fvisu,a tkï oyfha mdofha .◊;fha ìka≥fõ isg kuh olajd b,lalï
10 la we;s ksid jvd wudre .◊; l%uh tkï oekg wm Ndú;d lrk fvisu,a wxl l%uh fïjk úg;a
wm yodrd wjika we;s nj jegfykq we;' ta wkqj wmg oeka wOHhkh i|yd b;s˙j we;af;a 1 iy
0 hk wxl fol muKla we;=,;a jvd;a myiq .◊; l%uhls' uq,skau wms oekg Ndú;dlrk fvisu,a
wxl nhsk˙ wxl njg yrjk wdldrh jgyd .ksuq'

■ Decimal wxl Binary wxl njg yerùu
fofla mdofhka tkï nhsk˙ l%ufhka wm Ndú;dlrk

idudkH fvisu,a wxl tkï oyfha mdofha wxl ,shk wdldrh jgyd
.ekqug ir, ksoiqkla fuys olajd we;' ´kEu ixLHdjl 0 n,h
1 la nj wms oksuq' ta wkqj 20n,ho 1 ls' by< igyfka ol=Kq
fl<jfr® th olajd we;' ta wdldrhg 23 n,h olajd muKla wxl
y;rla fuys olajd we;' ksoiqkla f,i fuys 22 n,h 4 lao
(2x2=4),  23 n,h 8 lao (2x2x2x=8) lao fõ' fï wdldrhg fofla
mdo j, uq,a f,d‚la wxl 4 la .;a úg tu.ska wmg idudkH fvisu,a
wxl 15 olajd nhsk˙ l%uhg ,súh yel' my;ska olajd we;s j.=fjka
th meye†<sj y∫kd.; yelsh'

fuys kej;;a by<skau olajd we;af;a fuhg fmr igyfkka
wm wjfndaO lr.;a f,d‚la wxl 4 jk w;r tu wxl y;r muKla
fhdod.ekqfuka wmg 0 isg 15 olajd  fvisu,a wxl 16 la nhsk˙
l%uhg tkï oaú mdo l%uhg ,súh yelsfjhs' fuys jï miska tu
wxl 16 ms<sfj,ska olajd we;' fuu igyk weiq˙ka fvisu,a wxlhla
nhsk˙ wxlhla f,io nhsk˙ wxlhla fvisu,a wxlhla f,igo
yrjd .kakd whqre meye†<s flfrhs' ksoiqkla f,i fuu igyk
whqre 11 wxlh  nhsk˙ l%uhg wkqj ±laùfï° lr we;af;a th
8+2+1=11 f,i f.k tu 8"2"1 hk wxl  2 mdo j,g yrjd  0/
1 hk f,d‚la w.hka u.ska muKla ±laùuls' tkï th 1011 fõ'
fuu 1 fyda 0 f,d‚la wxlhla y∫kajkafka ìÜ (bit) tlla f,isks'
ta wkqj  ä‚g,a l%ufha° ìÜ 4 la .;aúg tu.ska ±laúh yels Wm¯u
w.h 15 fõ' tfukau wms ìÜ 3 la fhdod .;af;a kï ±laúh yels
Wm˙u  w.h 7 fõ' tfiau 15 g jeä jQ w.hla ±laùug ìÜ 5
la fhdod .; hq;= w;r túg tu.ska 31 olajd jQ w.hla .;yelsh'

by; wdldrhg fofla mdofhka b,lalï ,shk úg b,lalï
jeä .Kkla fhdod .; hq;=fjhs' fuhg ms<shula f,i oyih
mdofhkao .◊k l%uhla ä‚g,a ;dCIKhg fhdod .efkk w;r th
wms miqj y∫kd .ksuq'
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wms 1$0 hkqfjka f,d‚la ìÜia fojr®.h ye¢kajqjo tu wjia:d
fol m˙m:hl .uka lrúh hq;af;a fjda,aàh;d w.hka folla f,isks'
fuu igyk whqre 0V-0.8V olajd wvq fjda,aàh;d w.hla fuys°
f,d‚la 0 f,igo 2.V isg 5.0V olajd fjda,aàh;d w.hla f,d‚la
1 f,io .Kka .kq ,efí' ta wkqj f,d‚la 1 High (H) f,io f,d‚la
0 Low (Ld) f,igo .efkk neúka f,d‚la 1 fjkqjg H wl=ro
f,d‚la 0 fjkqjg L wl=ro fhdod .efkk wjia:d fndfyduhla fõ'

■ ä‚g,a f,d‚la wxl fjda,aàh;djhlska oelaùu

f,d‚la wxl fjda,sàh;d w.fhka

 idudkHfhka ä‚g,a NdIdj yefrkakg wfkl=;a NdIdj,
wl=re úYd, .Kkla iy b,lalï 10la fukau tl;= ls¯ï .=K ls¯ï

whsâ, iaúph

*q,a f,daâ  iaúph

■ f;%dg,a iaúÉ ix«j ä‚g,a wdldrhg ,nd °u

① ➁ ➂
f;%dg,a iaúÉ ix«j ä‚g,a wdldrhg iemhSu

jeks úOdk i|ydo i<l=Kq /ila fhdod .efka' tfy;a ä‚g,a NdIdfõ° ixLHd muKla fkdj wl=reo
,shfjkafka 0 iy 1 hk ìÜ fol weiq˙ks' fï w;r fvisu,a fyj;a oyfha mdofhka wms .Kka lrk
wdldrh mdo follska tkï ä‚g,a wdldrhg fhdod .kakd whqreo fmr msgqfõ  úia;r úh' fuu nhsk˙
ìÜ l%uh yryd wxl muKla fkdj fjk;a ix«o b;d myiqfjka hjk wdldrh jgyd .ekqug wmf.a
fudagr® r: fCIa;%fhkau ksoiqka f.k n,uq'

0V

0.8V

2,0V

5.0V

Logic-0

Not used

Logic-1

a b

 whsâ,
 iaúph

 *q,a f,daâ
 iaúph

A B
on off

onoff
offoff

on on

 whsâ,ska

mdr®Ü f,daâa

*q,a f,daâ

A B
1 0

10

00

1 1

������

■ ìÜ iy nhsÜ / bit & bite
olajd we;s nhsk˙ ixLdjl ;ks b,lalula ìÜ tlla f,i ye¢kafõ' nhsk˙ ixLHdjl ;ks

b,lalula f,iska fuys mejiqjdg th 0 fyda 1 nj wms oksuq' fï wkqj 0110 hk nhsk˙ ixLHdfõ we;s
ìÜ .Kk 4 ls' ;j;a whqrlska mjikjd kï th 4 -bit word tlls' fuys° ixLHdj word f,iska oelaúug
fya;=j ä‚g,a NdIdfõ° ixLHd muKla fkdj ishΩ o;a;hka fukau jdlHhkao  ,shfjkafka  nhsk˙ ixLHd
u.ska neúks' ta wkqj 101100 hkq 6-bit word tlla jk w;r 10110010 hkq 8-bit word tlls'

Ndú;h myiqùu i|yd wms idudkH ñkqï l%u j,° l=vd ñkqï lsysmhla tla lr úYd, w.hlska
hq;a f,dl= ñkqula fhdod .kafkuq' ksoiqkla f,i fuá%la l%uhg .%Eï tlla hkq nr uksk l=vd w.hla
jqj;a tu ñkqfuka ksjig wjYH yd,a msá jeks ≤ fj<| ie,lska ,nd .ekqu wmyiqh' ta ksid .%Eï
oyila lsf,da .%Eï tlla f,i i,ld wms tajd lsf,da .%Eï j,ska b,a,kafkuq' fï wdldrhgu ä‚g,a
;dCIKfha° nhsk˙ ixLdjl fyda jpkhl we;s ìÜ .Kk jeä kï ìÜ wgl ixLdjla (8-bit word)
nhsÜ byte tlla f,i i,ld lghq;= lrkq ,efí'

10110
1st bit
2nd bit
3rd bit
4th bit
5th bit

nhsk˙ ixLHdjl wvx.= ìÜ .Kk w;=˙ka hï ìÜ tlla
muKla ye¢kaùug wjYH jk úg th m<uq ìÜ tl fyda isõjk
ìÜ tl hk wdldrhg ye¢kaúu is≥fõ' fuys° ol=Kq mi isg jï
mig ìÜ .eksu is≥jk w;r fuu igyk u.ska th jgyd.; yelsh'

ä‚g,a ixLHdjl jïmi uq,au ìÜ tl MSB kñkao wjika
wCIrh LSB  f,iskao y∫kajkq ,efí' ìÜ tll we;s jákdlu
wkqj fuu kï ls¯u is≥j ;sfnhs' fujka ixLHdjl w.g we;s ìgqfõ
we;af;a wvqu w.hla neúka th Least significant Bit (LSB )
f,i f.k we;s w;r by<u w.h we;s uq,a ixLdj Most
significant Bit(MSB) kñka ye¢kafõ'
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fmg%,a bkafclaIka l%ufha° ,eïvd md,kh" whsâ,ska iageì,hsiska ls%hdld˙;ajh jeks lreKq
lsysmhla i|yd tka‚ka md,k tallhg whsâ," mdr®Ü f,daâ iy *q,a f,daâ hk wjia:d ;=k y∫kd.;hq;=
w;r ta i|yd fhdod .kakd f;%dg,a iaúph fuys wxl 1 igyfkka olajd we;' fuys° uhsfl%d fm%dfiirhla
iys; tka‚ka md,k tallhg fuu ix« y∫kd.; yelafla ä‚g,a wdldrhg muKla jk w;r igyk
my;ska th ielfik whqre olajd we;' fuys° iaúph iïnkaO jqkq wjia:d ;r®l "1" tkï  f,d‚l
"1" af,igo th úikaê jQ wjia:d f,d‚la "0"  f,igo Ndú;d jk w;r ta weiq˙ka f,d‚la wjia:d
4 la md,k tallhg ,nd.; yelsfõ' igyk wkqj thska whsâ,ska wjia:dj  nhsk˙ 1 iy 0 f,igo
mdr®Ü f,daâ wjia:dj 0iy 0 f,igo *q,a f,daâ wjia:dj 0 iy 1 f,igo y∫kd .efka' fuys° 1iy
1 hkqfjka ;j;a w;sfr®l ;r®l wjia:djla we;s kuq;a th fuys fhdod .ekSug wjYH fkdfõ'

by; olajd we;s ksoiqk wkqj iaúÉ folla tkï ìÜ folla we;akï thska wmg f,d‚la wjia:d
4 la ,nd.; yels fõ' fï wdldrhg ìÜ 3 la tkï iaúÉ ;=kla fhdod .;af;a kï tu.ska wmg wjia:d
8 la ,nd.; yels jkq we;' ta i|ydo fudagr® r: weiq˙kau ksoiqkla f.k n,uq'

(A) (B)

fuys olajd we;af;a bf,lafg%dksla
md,k Tfgda .shr moaO;shl isf,lagr® iaúpfha
isg md,k tallh olajd tys P.R.N.D.3.2.1.
hk wjia:d 7  ±kqï ≥ka uq,au wdldrhhs' fï
i|yd isf,lagr® iaúphg iaúÉ 7 la we;=,;a jQ
w;r ta fjkqfjka tu frdg˙® iaúph isg md,k
tallhg jhr® 7 la iïnkaO l, hq;=úh' tfy;a
fuh miq ld,fha° iaúÉ ;=kla fhdod .ksñka
jhr® ;=kla yryd ,nd†h yels f,i ilia jk
w;r ó<ÛZ msgqfjka th olajd we;'

■ Tfgda.shr isf,lagr® iaúph äs‚g,a wdldrhg fhdod   .ekqu

Tfgda .shrisf,lagr® iaúph u.ska .shr wjia:d ,nd°u

fuys olajd we;s whqre kùk fndfyda r:j, Tfgda .shr frdg˙®
iaúph f,i fhdod .kq ,nkafka iaúÉ ;=kla iy jhr® ;=kla mu◊' tu iaúÉ
;=k A,B,C hkqfjka olajd we;'  tys° 1 iy 0 we;=,;a  ìÜ ;=kla weiq˙ka
tlsfklg fjkia jQ wdldr  8 la .; yels kuq;a fuys Ndú;hg f.k   we;af;a
thska wdldr  7 la mu◊' tu wdldr mdr®lska" ˙jia"  kshqg%,a hk wdldrhg
y∫kd .ekqug yels f,i md,k fldïmshqgrh ie,iqï lr ;sfnhs'

fuf;la úia;r l, wdldrhg iaúÉ tkï ìÜ folla we;akï wmg
,nd.; yelafla wdldr 4 ls' ^22& fuhg fmr b†˙m;a l, f;%dg,a iaúÉ
ksoiqfkka th fmkajd ≥ks' tfiau iaúÉ tkï ìÜ 3 la  we;akï wdldr  8
la ,nd.; yelsfjhs' ^23& fï wdldrhg f.k ne¨ úg iaúÉ .Kk 2 n,h
f,i .;aúg bka ,nd.; yels wdldr .Kk fidhd .; yelsfjhs' ksoiqkla
f,i  ìÜ .Kk f,i .;fyd;a bka ,nd.; yels wjia:d .Kk 2 fõ'
;j;a whqrlska mjikjd kï tla iaúphla iys; tla jhrhlska heúh yels
o;a; wjia:d ̂0 iy 1& .Kk folla jk w;r iaúÉ folla iy jhr® follska
wjia:d 4 la heúh yelsfõ' fuf,i jhr® 10 la olajd heúh yels f,d‚la
wjia:d my; olajd ;sfí'

■ Tfgda.shr isf,lagr® iaúph äs‚g,a wdldrhg fhdod   .ekqu

fuf;la wm wOHhkh lf,a ä‚g,a wdldrhg tla tla
wjia:d oekqï fok wdldrhhs' fuys 0 fyda 1 hk tla wjia:djla
ìÜ tlla f,i ye¢kafõ' fhdod .ekqfï myiqj ;ld fuu ìÜ
8 la nhsÜ (byte) tlla f,i ye¢kafjk nj fmr úia;r úh'

A B C

1 0 1P

1 01R

10 1N

1 0 0D

0 0 13

0 1 02

1 1 11

0 0 0

P
R
N
D
3
2
1

01 = 02

02 = 04

03 = 08

04 = 16

05 = 32

06 = 64

07 = 128

08 = 256

09 = 512
10 = 1024

nhsk˙ l%uhg tla tla wjia:d fyda wCIr ikaksfõokh lrk wdldrh oeka wms y∫kd .;af;uq'
ksoiqkla f,i fmr i|yka jQ .shr isf,lagr l%ufha° Park wjia:dj i|yd P wl=r fukau 2 jk .shr
wjia:dj i|yd 2 wCIrho oekqï ≥kafka 1 iy 0 hk f,d‚la wjia:d foflks' fï wdldrhgu wm Ndú;d
lrk idudkH oyfha mdofha fvisu,a wxlhla nhsk˙ wdldrhg fmr,d .uka lrjk wdldrh;a kej;
tu nhsk˙ wxl fvisu,a wxl f,ig yrjk wdldrh;a fuys° wjfndaO lr .; hq;=h'

������
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■ nhsk˙ w.hka fla; lrKh iy úfla; lrKh
Encording & Decording Binary Numbers

idudkH oyfha mdofha fvisu,a wxl fofla mdofha tkï nhsk˙ wxl f,ig yerùug;a kej;
tu nhsk˙ wxl fvisu,a wxl njg yerùug is≥jk wmg ióm;u Wmdx.hla f,ig le,alshqf,agrh
ye¢kaúh yelsh' tys° wm le,alshqf,agrfha h;=re mqjrej  u.ska .Kka iE°u is≥ lrkafka idudkH
fvisu,a wxl j,sks' tfy;a wmf.a úOdkhkag wkqj tu .Kk le,alshqf,agrh ;=, we;s fikag%,a fm%dfiiska
hqksÜ (CPU) tl u.ska úi|kafka nhsk˙ wxl l%ufhks' ta wkqj wmg h;=re mqjrej  u.ska ,ndfok
fvisu,a wxl uq,skau nhsk˙ wxl njg yerúh hq;= fjhs' fla;lrKh (Encording) f,i th ye¢kafõ'
fï w;r wm úiska h;=re mqjrej yryd CPU tlg imhk oyfha mdofha fvisu,a wxl iy CPU tl
u.ska imhk ms,s;=reo äiamaf,a tl u; or®Ykh úh hq;af;a fvisu,a wxl j,sks' fï i|yd kej; nhsk˙
wxl fvisu,a wxl j,g yerùu úfla; lrKh (Decorder) kñka ye¢kafjhs' fuu ls%hdld˙;ajhka
le,alshqf,agr ie,iqu u.skau th y∫kd .ksuq'

fuys olajd we;af;a le,alshqf,agrhl
we;=,; ie,iqu jk w;r ksoiqkla f,i th
u.ska wxl 5 iy 4 tl;= lrk wdldrh(5+4=9)
fidhd n,uq' fï i|yd uq,skau h;=re mqjrefõ
we;s wxl 5 fnd;a;u wms ;o l, úg tu iaúph
u.ska wxl 5 ä‚g,a wdldrhg nhsk˙ l%uhg
CPU tlg oekqï fokafka tkafldavrh
(Encorder) kï fldgi u.sks' 5 jk msgqfjka
fuf,i fvisu,a wxl nhsk˙ wxl f,ig yrjk
wdldrh úia;r l, w;r ta wkqj wxl 5 fuys°
fla;j;a flfrkqfka 0101 f,ig nj wms oksuq'

le,alshqf,agrhl uQ,sl ksr®udKh

wxl 5 olajk whqre

CPU fldgig fuf,i h;=re mqjrej yryd wxl 5 nhsk˙ f,iska
(0101) ,nd≥ka ú.i md,k tallh tu wxlh fvisu,a wxl 5 f,ig kej;
yrjd or®Yk ;Srfha i|yka l< hq;=fjhs' ta i|yd or®Yk ;Srfha we;af;a
wm fmr msgqfjkaa wOHhkh l, fijka is.aukaÜ äiamaf,a wxl lsysmhls'
fuu fijka is.aukaÜ ;=, wvx.= LED fjka fjkaj oe,aùfuka wjYH wxl
u;=lr .; yels w;r fuu igyfkka olajd we;af;a tys° wxl 5 olajk
wdldrhhs' ta i|yd b iy e yer b;s˙ LED ish,a, oe,aúh hq;= fjhs'

b
a

f

g

c
e

d

 by; wdldrhg wxl 5 oekqï °fuka  miq ó<Ûg tl;= ls¯fï
i,l=K (+) fnd;a;u ;o l, hq;= fjhs' tys° tu + ,l=Kg wh;a nhsk˙
wxlh by; wdldrhgu CPU tlg ,efnk w;r bka woyia lrkafka ó<Ûg
oekqï fok wxlh fmr oekqï ≥ka 5 wxlhg tl;= ls¯u nj CPU tl oek
.kS' oeka wms kej;;a thg tl;= l, hq;= wxl 4 fnd;a;u ;o l, úg
tys nhsk˙ wxlh jk 0100 f,iska tkafldavrh yryd m˙jr®;kh ù CPU
tlg ,efnk w;r CPU tl ta iuÛu tu nhsk˙ wxlh äfldavrh yryd
fvisu,a wxlh 4 njg yrjd äiamaf,a tfla olajkq ,nhs' ta i|yd fuu igyk
whqre f,g,iy b.c hk LED y;r ±,aúh hq;= fjhs' wxl 4 olajk whqre

b

a

f

g
ce

d

oeka wms le,alshqf,agrhg wxl 5" + ^tl;= ls¯u& iy wxl 4 we;=,;a
lr we;s w;r W;a;rh ,nd .ekqug h;=re mqjrefõ we;s =,l=K we;s fnd;a;u
tìh hq;=fjhs' tu = úOdkh;a iuÛ wxl 5 g 4 tl;= lrk CPU tl tys
W;a;rh 9 nj or®Yk ;Srfha fmkakqï lrhs' fuu W;a;rh tkï wxl 9 CPU
tl u.ska ksl=;a jkafka 1001 f,iska nhsk˙ wdldrhg jk w;r äfldavrh u.ska
th fvisu,a wxl 9 f,iska or®Yk ;Srfha olajkq ,nhs' ta i|yd fuu igyk
whqre e,  LED tl yer b;s˙ LED  ish,a, o,ajkq ,efnhs' fuu tkafldavrh
iy äfldavrh fjka fjka jYfhka jQ IC folla ;=, ls%hd;aul jk w;r th
ó<Û ksnkaOkfhka úia;r flfrkq we;' wxl 9 olajk whqre

b

a

f

g
ce

d

���
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DECIMAL  5

BINARY 0101 BINARY 0101

DECIMAL  5

ENCORDER DECODER

CENTRAL PROCESSING UNIT

1 2 3 4
5 6 7 8
9 0 = #

+

%

X

input/ keyboard output/ 7 segment Display
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