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fmrjok

j¾I 2009 isg l%shd;aul jk fcHIaG oaú;Shsl mdi,a uÜgfï 13 fY%aKsh úÿ,sh

bf,lafg%daksl úoHdj yd f;dr;=re ;dCIKh kj úIh ks¾foaYhg wod< isxy, niska

,shejqKq uQ,dY% .%ka: imhd .ekSfï wmyiqj wju lsÍu i|yd kQ;k wjYH;dj,g iß,k

uQ,dY% fmd;la t<soelaùug ,eîu .ek i;=gq fjó'

21 jk ishjfia mek ke.S we;s wNsfhda.j,g id¾:l f,i uqyqK osh yels ¥ orejkaa

msßila iudchg odhdo lsÍu j¾;udk mdi, i;= ne?reï j.lSuls' ;reK isiq$isiqúhka

;=< kQ;k ;dCIKsl oekqu" l=i,;d" hym;a .;s.=K" isß;a úrs;a yd wdl,amj,ska fyì

olaI;d m%.=K lsÍu w;HjYH fõ'

rfÜ wd¾Ól ixj¾Okhg Tjqkaf.a odhl;ajh ,nd .; yels ùu úfYaI m%;s,dNhla

fia ie,fla' kQ;k /lshd fjf<|fmdf<a wjYH;djg .e<fmk úIhhla jk úÿ,sh

bf,lafg%daksl úoHdj yd f;dr;=re ;dCIKfõoh yodrK orejkag wod< oekqu yd l=i,;d

wka;¾.; uq,dY% fmd;la jk fuu .%ka:h .=reNj;=kag o jeo.;a fõ'

fuu uQ,dY% fmd; ukdj mßYS,kfhka iudcSh wjYH;dj,g .e<fmk u;= mrmqrla

ìys ùu fuka u Wiia wOHdmkhg wjYH miqìu o ks¾udKh jkq we;ehs uf.a ye`.Suhs'

fuu uQ,dY% fmd; ilia lsÍfï oS uQ,sl j l%shdl< cd;sl wOHdmk wdh;kfha úoHd

yd ;dCIK mSGfha ;dCIK wOHdmk fomd¾;fïka;=jg;a  fuu .%ka:h ilia lßug odhl

jQ  f,aLl uKav,hg;a  udf.a m%Kduh mqo lrñ'

uydpd¾h wfír;ak nKavdr"

wOHCI ckrd,a'



ix{dmkh

w'fmd'i'^W'fm<& l,d úIhh Odrdj hgf;a oDV ;dlaIK fõoh úIhh ioyd uQ,dY%

.%ka:h cd;sl wOHdmk wdh;kfha úoHd yd ;dlaIK mSGh u.ska t<soelaùug ,eîu ms<sno

j i;=gq fjñ' 13 jk fY%aKsfha oS úÿ,sh bf,lafg%daksl úoHdj yd f;dr;=re ;dCIKh

yodrK ¥ orejkaf.a wOHdmk wfmalaIdjka idlaId;a jk mßÈ fuu .%ka:h ;=< úIhh

lreKq we;=<;a j we;ehs wfmalaId lrñ'  ;dlaIKfõoh ms<sn| uQ<sl ye|skaùu u`.ska

wdrïN jk fN!;sl úoHjg" ridhksl úoHdjg yd cSj úoHdjg wod< ;dCIKfõohka fuu

uQ,dY% .%ka:hg w;=<;a j ;sìu úfYaI;ajhls' mßirh wdrCId lsÍu" iajdNdúl wdmod wju

lsÍu" tajdhska wdrCId ùu jeks oE kQ;kfha w;HjYH bf.kqï w;aoelSï fõ' fujka

jgmsgdjl cSj;a jk orejka idodpdrd;aul .=Kdx.hkaf.ka imsß wNsudkj;a mrmqrla

f,i iudchg fhduq lsÍu i|yd fuka u kQ;k f,dalfha /lshd i|yd iQodkï ore msßila

iudchg odhdo lsßfï Ndr ¥r j.lSu wOHdmkh i;=j we;' fuu l%shdj,shg il%Sh

odhl;ajhla ,nd oSu i|yd wjeis u. fmkaùu úÿ,sh bf,lafg%daksl úoHdj yd f;dr;=re

;dCIKh úIh ;=<ska bgqfõ hehs wfmaCId lrñ'

,d,a tÉ úfcaisxy"

iyldr wOHCI ckrd,a



ye|skaùu

w'fmd'i ̂ W'fm<& l,d úIh Odrdfõ" 13 fY%aKsh" úÿ,sh bf,lafg%daksl yd f;dr;=re

;dCIKh úIhh bf.k .kakd orejkag wod< f;dr;=re ,nd .ekSu i|yd isxy, NdIdfjka

,shjqKq fm< fmd;a" uQ,dY%hka fyda fjk;a wdY%s; .%ka: fkdue;s ùu wvq mdvqjls'

th u. yerùu i|yd cd;sl wOHdmk wdh;kfha ;dCIK wOHdmk fomd¾;fïka;=j

u.ska úIh ks¾foaYhg wod< úIh lreKq yd f;dr;=re iïmsKavkh lr"  uQ,dY% fmd;la

f,i t<soelaùug yels ùu ms<sn| j i;=gqfjñ'

fujeks uQ,dY% fmd;la orejka w;g m;a lsÍu bf.kqï-b.ekaùï l%shdj,sfha fhfok

.=reNj;=kag o uy;a rel=,la jkq we;' tfuka u iajhx wOHhkfha fhfok orejkag o ish

ld¾hh uekúka bgqlr .ekSug yelshdj ,efí' fuu uQ,dY% fmd; mßYS,kh lsÍfuka" ta

yd ine|s kHdhhka fuka u ir, m%dfhda.sl l%shdldrlï w;ayod ne,Sfuka ,o bf.kqï

w;aoelSï u.ska ish oekqu" l=i,;d" wdl,am fuka u ksmqK;d j¾Okh lr.;a orejka

msßila iudchg fhduq lsÍug yels jkq we;ehs úYajdi lrñ'

úúO ;dlaIKsl l%shdj,Ska ms<sn|j úIh ks¾foaYhg we;=<;a kHdhhka" isoaOdka;

yd ixl,am .fõIKd;aul j fidhd ne,Su o b;d jeo.;a fõ' tfuka u wod< f;dr;=re

iïmsKavkh fldg fuys olajd we;s w;r fjk;a fmd; m; mßYs,kh lsÍfuka bf.kqï

w;aoelSï ;yjqre lr .ekSug o yelshdj we;'

12 jk fY%aKsfha oS ;dCIKfõoh úIh yodrK isiqkag 13 fY%aKsfha oS iqúfYaI

;dCIKSl úIh fCIa;%hla f;dard .ekSug wod< uQ,sl iqodku 12 fY%AKsfha oS ,nd oSug

wjYH mßirh o ilia fldg we;' fï u.ska ;d¾lsl Ñka;kh" úYaf,aIK yelshdj"

ks¾udKYS,S yelshdj jeks .KSh l=i,;d ̂Genaric Skills& ixj¾Okh lr .ekSfuka w'fmd'i

^W'fm<& úNd.hg id¾:l j uqyqK oSug yelshdj ,nk Tng rgg .e<fmk jevodhs

mqrjeisfhl= njg m;a ùug o yelsfõjd hS m%¾:kd lrñ'

ã'tï' lS¾;sr;ak

wOHCI" ;dCIK wOHdmk fomd¾;fïka;=j"

cd;sl wOHdmk wdh;kh'
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   1' iaÓ;s úoHq;h

iaÓ;s úoHq;a lfIa;%hiaÓ;s úoHq;a lfIa;%hiaÓ;s úoHq;a lfIa;%hiaÓ;s úoHq;a lfIa;%hiaÓ;s úoHq;a lfIa;%h
wdfrdamKh .eka jQ jia;=jla wi, fjk;a iaÓ;s úoHq;a wdfrdamK iys; jia;=jla

;enQ jg tajd w;r wdl¾IK fyda úl¾IK n, mj;sk nj uq,a fYa%Ksj, § Tn y÷kd f.k

we;'  Ok wdfrdams; jia;=jla wi, Ok wdfrdamKhla ;enq úg th u; úl¾IK n,hla

fuka u RK wdfrdams; jia;=jla wi, Odk wdfrdamKhla ;enQ úg wdl¾IK n,hla ls%hd

lrhs'^rEmh 1&

  Ok wdfrdams; jia;=j     úl¾IK n,h

    iDK wdfrdams; jia;=j            wdl¾IK n,h

rEmh 1

fuhska fmkS hkafka wdfrdams; jia;=jla wjg wjldYh ;=<" iaÓ;s úoHq;a wdfrdamKhla

;enQ úg th u; iaÓ;s úoHq;a n,hla ls%hd lrk njhs'

fï wkqj iaÓ;s úoHq;a wdfrdamKhla u; iaÓ;s úoHq;a n,hla we;s l< yels wjldYh"

iaÓ;s  úoHq;a lafIa;%hla fjhs'

iaÓ;s úoHq;a lafIa;%hl rEmSh ksrEmKhiaÓ;s úoHq;a lafIa;%hl rEmSh ksrEmKhiaÓ;s úoHq;a lafIa;%hl rEmSh ksrEmKhiaÓ;s úoHq;a lafIa;%hl rEmSh ksrEmKhiaÓ;s úoHq;a lafIa;%hl rEmSh ksrEmKh

iaÓ;s úoHq;a lafIa;%hla ;=< Ok wdfrdamKhla ;enQ jg th u; ls%hd lrk iaÓ;s

úoHq;a n,fha l%shd f¾Ldj" n, f¾Ldj kñka y÷kajuq'  iaÓ;s úoHq;a lafIa;%hla ;=< tjeks

n, f¾Ld wkka; jQ ixLHdjla ks¾udKh l< yels fõ'  ^rEmh 2&

+

+

+

-

+ -

 rEmh 2
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+   +

+    +

+   +

+   +

+   +

+   +

-   -

-    -

-   -

-   -

-   -

-   -

tjeks n, f¾Ldj,ska kss¾ñ; lafIa;% ;=< n, f¾Ld me;sÍ we;s wdldrh wkqj tajd

úúO kïj,ska y÷kajhs'  ^Wod ( wÍh lafIa;%" iudka;r lafIa;%&

,laISh fyda f.da,Sh wdfrdams; jia;=jla u.ska we;s jk iaÓ;s úoHq;a lafIa;%h wÍh

lafIa;%hla fjhs'

fujka wÍh lafIa;% ;=< n, f¾Ld wkka;h lrd úysfoa'  ;, mDIaG u; wdfrdamK

mj;sk úg bka f.dvkef.k iaÓ;s úoHq;a lafIa;%h ;=< mj;akd n, f¾Ld tlsfklg

iudka;r j mj;S'  tjka iaÓ;s úoHq;a lafIa;%hla iudka;r lafIa;%hla f,i y÷kajhs'

rEmh 3

lafIa;% m%n,;djlafIa;% m%n,;djlafIa;% m%n,;djlafIa;% m%n,;djlafIa;% m%n,;dj (E)

iaÓ;s úoHq;a lafIa;%hla ;=< wdfrdams; jia;=jla ;enQ úg th u; ls%hd lrk n,h

iaÓ;s úoHq;a lafIa;%hl m%n,;dj f,i y÷kajhs'  wjldYfha mj;akd n, f¾Ldj, m%udKh

fï flfrys n,mdkafka hhs lshkq ,efí'  iaÓ;s úoHq;a lafIa;%hla ;=< mj;akd n,

f¾Ldjka Y%djh f,i y÷kajuq  ̂ rEmh 4& ta wkqj iaÓ;s úoHq;a lafIa;%hlg ,ïnl j mj;akd

talSh yrialvla ;=<ska .,k Y%dj m%udKh iaÓ;s úoHq;a lafIa;% m%n,;dj f,i o y÷kajkq

,efí'
n, f¾Ld

fCI;%hg ,ïnl

yrialv

rEmh 4
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úoHq;a lafIa;% ms<sn| kshuúoHq;a lafIa;% ms<sn| kshuúoHq;a lafIa;% ms<sn| kshuúoHq;a lafIa;% ms<sn| kshuúoHq;a lafIa;% ms<sn| kshu

wdfrdamK folla w;r we;s jk n,h ta wdfrdamK fol w;r f¾Çh ÿfrys j¾.hg

m%;sf,dau j iudkqmd;sl jk nj 1875 oS l+f,daï úiska fidhd .kq ,eìKs'

 q
1

    q
2

ta wkqj"           r

   F -       wdfrdamK w;r n,h o

          wdfrdamK fol w;r f¾Çh ÿr o jk úg

tfuka u fï n,h wfrdamKj, úYd,;ajfha .=Ks;hg wkqf,dau j iudkqmd;sl fõ'

q
1
 - tla wdfrdamKhl úYd,;ajh

q
2
 - wfkla wdfrdamKfha úYd,;ajh

wdfrdamK m%udKh uksk tallh  l+f,dau fõ'  weïmshr tll Odrdjla .,dhk

ikakdhlhl yrialvla yryd ;;amrhla ;=< .,d hk wdfrdamK m%udKh l+f,dau tlls'

   ksid

   K hkq ksh;hhs'  fuys oS

f,i w¾: olajkq ,efí'

fuys ∈ hkq wdfrdamK ;nd we;s udOHfha mdrfõoH;djhs'

fï wkqj"      

  yS tallh" j¾. ógrhg ksõgkhg l+f,dau j¾. fõ' (C2 m-2 N-1)

ßla;lfha mdrfõoHd;j 
0
 f,i yd udOHhl mdrfõoH;dj  f,i ie,l+ úg

idfmalaI mdrfõoH;dj 
r
 kï

 
r 
 =   ε     h'   tu ksid"  ε = ε

r
 ε

0 
 fõ'

                     
ε

0
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udOHhl mdrfõoH;dj ßla;hl mdrfõoH;dj fuka lS .=Khla o hkak idfmalaI

mdrfõoH;dj u.ska ksrEmKh fõ'

Q wdfrdamKhla u.ska f.dv kef.k iaÒ;s úoHq;a lafIa;%hla ;=< 

r

 ÿßka jQ ,laIHhl

Ok wdfrdamKhla ;nkak'  talSh Ok wdfrdamKhla u; n,h lafIa;% m%n,;dj (E) f,i

y÷kajk neúka

                  

lafIa;% m%n,;dj E jQ lafIa;%hla ;=< q wdfrdamKhla ;enQ úg th u; n,h

iaÓ;s úoHq;h wdYs%; ixl,am ^ld¾h$Yla;sh$úNjh&iaÓ;s úoHq;h wdYs%; ixl,am ^ld¾h$Yla;sh$úNjh&iaÓ;s úoHq;h wdYs%; ixl,am ^ld¾h$Yla;sh$úNjh&iaÓ;s úoHq;h wdYs%; ixl,am ^ld¾h$Yla;sh$úNjh&iaÓ;s úoHq;h wdYs%; ixl,am ^ld¾h$Yla;sh$úNjh&

úúO yev we;s mßjdrl fuka u ikakdhl jia;+ka o wdfrdamK .ekaúh yels nj

Tn fï jk úg Tn wOHhkh lr we;'

lsishï jia;=jla wdfrdamK .ekaùug Tnyg lsishï ld¾hhla l< hq;= fjhs'  ta

i|yd Tn jeh lrk Yla;sh wdfrdams; jia;=j ;=< úoHq;a Yla;sh f,iska .nvd ù mj;S'

tfia .nvd ù we;s úoHq;a Yla;shg újO ld¾hhka l< yels fjhs'  tjeks ld¾h lsysmhla

my; oelafõ'

• wdikakfha we;s wdfrdams; jia;= weo .ekSu fyda bj;g ;,a¨ lsÍu'

• .nvd ù we;s wdfrdamK fjk;a ia:dkhlg .,d hdug ie,eiaùfuka úÿ,s nqnq`:

oe,aùu'

 Ok f,i wdfrdams; jia;=jl wdfrdamKh by< kxjk úg"  th lrd Ok wdfrdamKhla

/f.k tau l< hq;= jk ld¾h m%udKh by< hhs'  tfia u RK f,i wdfrdams; jia;=jl

wdfrdamKh by< kxjk úg th lrd Ok wdfrdamKhla /f.k taug l< hq;= jk ld¾h

RK f,i by< hhs

wdfrdams; jia;=jla u;g tall Ok wdfrdamKhla wkka;fha isg /f.k tafï § l<

hq;= jk ld¾h m%udKh" wdfrdams; jia;=jl iaÓ;s úoHq;a úNjh f,i w¾: olajkq ,efí'

ta wkqj Tn lsishï Ok f,i wdfrdams; jia;=jla wdfrdamK .ekaùfï § tys úNjh

o by< hhs'
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wdfrdams; jia;=j Ok wdfrdamKfhka hqla; jk úg" tys úNjh Ok  ^+ & w.hla

.kakd w;r wdfrdams; jia;=j RK wdfrdamKfhka hqla; jk jg" tys úNdjh RK ^-&

w.hla .kS'  tfia jkafka tlS ls%hdj i|yd ndysßka l< hq;= jk ld¾hfha iajNjh wkqj

h'

wdfrdamK ,nd §u iuÕ jia;=jl .nvd jk iaÓ;s úoHq;a úNjh by< hk nj wms

oksuq'  ta nj my; m%ia;drfhka oelafõ'

 úNjh ^V&

V

                   

Q
  wdfrdamK ^Q&

m%ia;drh wkqj wdfrdamKh ,nd oSu;a iuÕ úNjh f¾Çh f,i jeä fõ'  thska

fmfkkqfha jia;=fõ wdfrdamKh jeä ùu;a iuÕ thg wdfrdamKhla /f.k tau i|yd

jeä ld¾hhla l< hq;= jk njhs'  tneúka jia;=jlg Q wdfrdamKhla ,nd §u ksid V

úNjhla lrd t<fUk úg l< hq;= uq`M ld¾h m%udKh

QVw
2

1
)( =

jYfhka oelaúh yels h'

fuu ld¾h m%udKh iaÓ;s úoHq;a Yla;sh f,i jia;=fjys .nvd fjhs'

rdYsh tallh    ixfla;h

wdfrdamK l+f,daï C

ld¾h$Yla;sh cQ, J

úNjh fjda,aÜ V

iaÓ;s úoHq;a úNjh jia;=jl mDIaÁh

úYd,;ajh u; r|d mj;S'  f.da,Sh

ikakdhl ji a; =jl a m s< sn| j l<

wOHhkhl m%;sM,h my; m%ia;drfhka

oelafõ'  ta wkqj wrh úYd, jQ jia;=jlg

yd wrh l=vd j Q ji a; =jlg iudk

wdfrdamKhla ,nd oSfï oS wrh úYd, jia;=j

wvq úNjhlg t<efUk nj;a wrh l=vd

jia;=j jeä úNjhlg m;a jk nj;a

fmfka'

iaÒ;s úoHq;a úNjh

wrh
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iaÓ;s úoHq;a ixl,amj, fhoSïiaÓ;s úoHq;a ixl,amj, fhoSïiaÓ;s úoHq;a ixl,amj, fhoSïiaÓ;s úoHq;a ixl,amj, fhoSïiaÓ;s úoHq;a ixl,amj, fhoSï

iaÓ;s úoHq;h m%fhdackj;a f,i fhdod .kakd ksmehqï w;ßka Pdhd msgm;a hka;%h

wmg nyq, j oelsh yels WmlrKhls'

  fuys ls%hdldß;ajh ir, j ú.%y lruq'fuys ls%hdldß;ajh ir, j ú.%y lruq'fuys ls%hdldß;ajh ir, j ú.%y lruq'fuys ls%hdldß;ajh ir, j ú.%y lruq'fuys ls%hdldß;ajh ir, j ú.%y lruq'

Pdhd msgm;a hka;%h ;=< mßjdrl wdf,amhla fh¥ is,skavrhla mj;S'  tys mDIaGh

wdikakfha by< fjda,aàh;djla mj;akd ikakdhl lïìhla ;nd N%uKh l< úg is,skavr

mDIaGh wdfrdamKh fjhs'  fuu mßjdrl wdf,amfha mj;akd úfYaI;ajh kï  wdf,dalhg

ixfõoS ùu yd wdf,dalh jegqKq úg wdfrdamK WodiSk ùuhs'

fuu wdfrdams; is,skavr mDIaGh u;g igyka iys; uq,a lvodisfha m%;sìïnh jefgkakg

ie,eiajQ úg tys w÷re ;eka wdfrdams; j u mj;sk w;r wdf,dalu;a ;ekaj, wdfrdamKh

WodiSk fjhs'

is,skavr mDIaGh wdfrdamKh .ekaùu i|yd wdfrdamK ,nd oSug by< úNj iemhqula

,nd oS ld¾hh lrkq ,enQ w;r wdfrdamKh ùfuka is,skavrh u; Yla;sh .nvd úh'

is,skavrh u; wdfrdamK b;sß j we;s ia:dk wi,g fgdak¾ keue;s wdfrdamKh úh

yels l=vq iam¾Y lrjQ úg tajd is,skavrdldr mDIaGh u;g weo .kS'  thska fmkS hkafka

is,skavrh u; jQ wdfrdamKj,g ld¾h l< yels njhs'

fuhska uq,a lvodisfha igykaj,g wkqrEm igykla is,skavrh u; f.dv kef.a'

fuu is,skavrhg iam¾Y j lvodishla .uka lrjñka yd ndysr úNj iemhqï

lïì u.ska is,skavrh u; jQ wdfrdamKh WodiSk fldg is,skavrh u; jQ fgdak¾ lvodish

u;g m;a lr .kS'  túg lvodish u; fgdak¾j,ska wod< msgm; f.dv kef.a'  fgdak¾ l=vq

r;alr lvodishg w,jd .kq ,eîfuka Pdhd msgm; ilid .kq ,efí'

uq,a msgm;

wdf,dal

loïnh

ldph

wdf,dalhg

ixfõoS mßjdrl

mg,hwdfrdamK .ekaùfï

wêfjda,aàh;d

ikakdhlh

lvodish

;dm uq,djhj iys; frda,

fgdak¾ l=vq

fgdak¾ ny¨u
fgdak¾ iemhqï frda,

is,skavrh u; fgdak¾ weo .ekSfï úNj iemhquf;rmqï frda,
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f,day ;yvq u; wdf,amk fh§fï kQ;k l%ufõohls l=vq wdf,amk (Powder Coat-

ing)  l%uh'  iaÓ;s úoHq;a l%ufõohla jk fuh we¨ókshï k<" jdyk n| wdÈh j¾K

.ekaùug fhdod .kS'

fuys § f,day mDIaGh b;d fyd¢ka msßisÿ lr by< úNj iemhqula u.ska wdfrdamKh

.kajkq ,efí'  wdf,amkh i|yd fhdod .kakd úfYaIs; l=vq j¾.h iqúfYaI úisrlhla

u.ska f,day mDIaGh u;g biskq ,efí'  úisrlh ;=< § wdfrdamKh .ekafjk l=vq f,day

;yvqj u;g wdl¾IKh lr .kS'  f,day ;yvqjg tldldr f,i me;sÍ we;s l=vq f,dayhg

w,ajd .ekSu i|yd f,day by< WIaK;ajhla iys; fmdarKqjla ;=<ska hjkq ,efí'

123456
123456
123456
123456
123456f,day

mDIaGh

úisrlh

wdf,amkh i|yd fhdod

.kakd l=vq

wêfjda,aàh;d iemhqu
+ HV

- HV

iaÓ;s úoHq;a Odß;djiaÓ;s úoHq;a Odß;djiaÓ;s úoHq;a Odß;djiaÓ;s úoHq;a Odß;djiaÓ;s úoHq;a Odß;dj

jia;=jl iaÓ;s úoHq;a úNjh tall tllska kexùug wjYH jkakd jQ wdfrdamK

m%udKh iaÓ;s úoHq;a  Odß;dj f,i y÷kajhs'

ta wkqj jia;=jlg Q wdfrdamKhla ,nd ÿka úg tys úNjh V njg  m;afõ kï

tys Odß;dj f,i oelaúh yel'

wdfrdamKh l+f,daïj,ska  (Q) o úNjh fjda,aÜj,ska (V) o ukskq ,nk úg iaÓ;s

úoHq;a Odß;dfõ tallh fjda,aghg l+f,daï (QV-1) fjhs' th *erâ (F)  hk ;ks tallfhka

m%ldY lrhs'

Odß;%lOdß;%lOdß;%lOdß;%lOdß;%l

wdfrdamK /ialr ;nd .ekSug Odß;%l Ndú; lrhs'

tlsfklg uqyqK,d mj;sk f,i tlsfklg mr;rhla

;enQ f,day ;yvq hq.,la Odß;%lhla f,i fhdod .kS'

Odß;%lhl tla ;yvqjla u;g wdfrdamKh ,nd ÿka

úg wfkla ;yvqj fma%rKfhka wdfrdamKh fõ'
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by; rEmj,ska oelafjk wdldrhg wfkla ;yvqj N+.; lsÍfuka úl¾IKh jk

wdfrdamK N+.; fjhs'  túg ;yvq u; tlsfklg m%;súreoaO wdfrdamk /ia j mj;S'  fuhska

Odß;%lh wdfrdamKh ù we;ehs lshuq'

Odß;%lh iaÓ;s úoHq;a Odß;djsOdß;%lh iaÓ;s úoHq;a Odß;djsOdß;%lh iaÓ;s úoHq;a Odß;djsOdß;%lh iaÓ;s úoHq;a Odß;djsOdß;%lh iaÓ;s úoHq;a Odß;djs

wdfrdamKh .eka jQ Odß;%lhl w.% w;r úNj wka;rh tall tllska by< kexùug

wjYH wdfrdamK m%udKh Odß;%lhl iaÓ;s úoHq;a Odß;dj f,i y÷kajuq'

        Odß;%lhl Odß;dj my; idOl u; r|d mj;s'

• ;yvq w;r mr;rh (d)

;yvq w;r mr;rh jeä jk úg Odß;dj Bg wkqrEm j wvq fõ'

• ;yvqjl ls%hdldÍ j¾.M,h (A)

;yvqjl ls%hdldÍ j¾. M,h jeä jk jg Bg wkqrEm j Odß;dj jeä fõ'

• udOHfha mdrfõ§;dj (ε )

udOHhl iajNdjh u; r|d mj;sk idOlhls'  mdrfõoH;dj jeä ùug wkqrEm j

Odß;dj jeä fõ'  tu idOl weiqßka iudka;r ;yvq Odß;%lhl Odß;dj (C) i|yd my;

m%ldYkh bÈßm;a lrkq ,efí'

                              

fndfyda bf,lafg%dksl mßm:j, Odß;%l fhdod .kS'  tajd úúO Odß;dj,ska hqla;

fõ'  Odß;dj *erâ tlla hkq úYd, w.hla fjhs'  tneúka nyq, j wmg olakg ,efnk

Odß;%l PF isg µF w;r mrdih ;=< mj;akd jákdlïj,ska hqla; tajd fjhs'

Odß;%l j¾.

újO wjYH;dj,g .e<fmk wdldrhg Odß;%l ks¾udKh lrkq ,efí'  tajdfha

Ndú;h ks¾udKh yd iajNdjh iy tys mdr úoHq;a øjH wkqj tajd j¾. l< yels fõ'

           Odß;%l

        úp,H         iaÓr

        Variable Fixed

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

-

-

-

-

-

+

+

+

+

+

-

-

-

-

-

+

+

+

+

+

-

-

-

-

-

+Q

+Q -Q

+Q
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• úp,H Odß;%l hkq tajdfha Odß;dj wjYH f,i fjkia lr .; yels f,i ks¾udKh

lrkq ,enQ tajd fõ'  tlaflda ;yvq w;r mr;rh fjkia l< yels f,i" ke;akï

;yvqj, ls%hdldÍ j¾.M,h fjkia l< yels f,i fïjd nyq, j ks¾udKh lrhs'

rEmfha oelafjkafka w¾O jD;a; f,i ilid

.;a f,day ;yvq fhdod f.k ;ekQ úp,H

Odß;%lhls'

tla f,day ;yvq lÜg,hla wfkla f,day ;yvq lÜg,h w;r tlsfkl fkd .Efjk fia

;nd uqyqKg uqyqK,d mj;akd ls%hdldÍ j¾.M,h fjkia lr .ekSfuka wjYH Odß;djh

,nd .kshs'  we;eï úp,H Odß;%l fmr ieliQ Odß;%l f,i ksujkq ,efí'

úp,H Odß;%lhl ixfla;h -

fmr ieliQ úp,H Odß;%lhl ixfla;h -

• iaÓr Odß;%l hkq Odß;dj fjkia l< fkd yels whqßka ksud jQ Odß;%l fõ'

iaÓr Odß;%lhl ixfla;h -

      iaÓr Odß;%l

   úoHq;a úÉfþoH ^O%eùh&       úoHq;a úÉfþoH fkd jk ^wO%eùh&

úoHq;a úÉfþoH Odß;%l

mdrúoHq;a øjH f,i úoHq;a úÉfþoH fhdod f.k ;ekQ Odß;%l fõ'  l=vd whqßka ;ekQ

úYd, Odß;d iys; Odß;%l ;ekSug" nyq, j mdrúoHq;a øjH f,i f,day Tlaihsv ia:rhla

Ndú; lrhs'  fï i|yd we¨ókshï Tlaihsâ fyda gexg,ï fmkafgdlaihsâ nyq, j fhdod

.kS' tla ;yvqjla úoHq;a úÉfPaoH .=K olajk ridhksl øjHhls'  tneúka

úoHq;a úÉfþoH Odß;%lj, Ok w.%h iïnkaO l< hq;af;a Ok iemhqug h'

Al
2
O

3
 ;Ügqj ^mdr úoHq;a øjH&

Al Al
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+      -           -      +

tu ksid fuu Odß;%l O%eùh;djhla olajk Odß;%l f,i o ye¢ka fõ'  iemhqï

w.% udre jqjfyd;a th ;=< fhdod we;s ridhk øjH úoHq;a úÉfÊokh msgjk jdhqj

ksid mSvkh jeä ù mqmqrd hdug bv we;'

úoHq;a úÉfþoH fkd jk Odß;%l

mdrúoHq;a øjH i|yd firñla" ma,diaála" fmd,s;Ska" jdhq jeks udOH fhdod .;a Odß;%l

fuu j¾.hg wh;a fõ'

úoHq;a úÉfþoH Odß;%l fhdod f.k O%eúh;djla fkd fmkajk f,i ;ekQ Odß;%l

tl,ia l< yels h'  fïjd w.% yqjudre lr Ndú;fhka ydks fkdfõ'  ;j o m%;H j¾;

iemhqïj,g fhdod .; yels h'

wO%eùh úoHq;a úÉfþoH Odß;%l ;ekSfï § O%eùh Odß;%l hq.,la rEmfha oelafjk

f,i iïnkaO lr .; yels h'

nyq, j oelsh yels Odß;%l lsysmhla my; rEmj,ska oelafõ'
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C
1

C
2

C
3

V

C
1
       C

2
      C

3

V

Odß;%l weuqKqï l%u

Odß;%l iïnkaO lsÍfï uQ,sl l%u 2 la fjhs'

• iudka;r.; iïnkaOh

• fYa%Ks.; iïnkaOh  f,i oelaúh yels h'

iudka;r.; iïnkaOh

Odß;dj C
1
, C

2
, C

3 
........jQ Odß;%l tajdfha

w.% fjk fjk u tlg iïnkaO lsÍfuka

iudka;r.; Odß;%l moaO;shla ilid .;

yels h'  fuu moaO;sfha iul Odß;dj  (C)

my; m%ldYfhka oelafõ'

                                                 C =  C
1
+ C

2
 + C

3 
+ ........

fYa%Ks.; iïnkaOh

Odß;dj C
1
, C

2
, C

3
jQ Odß;%l rEmfha wdldrhg

iïnkaO lsÍu fYa%Ks.; iïnkaOhhs'  fujeks

moaO;shl iul Odß;dj (C) my; m%ldYfhka

oela fõ'
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    2' ir, Odrd yeisrùu

fldaI iy negrsfldaI iy negrsfldaI iy negrsfldaI iy negrsfldaI iy negrs

tosfkod cSú;fha oS wmg úúO wjYH;d i|yd úÿ,sh ,nd .ekSug isÿ fõ'  fuys oS

wms l%u folla wkq.ukh lruq'

1' fldaI uÕska úÿ,sh ,nd .ekSu'

2' úÿ,s ckl ^vhskfuda& u.ska úÿ,sh ,nd .ekSu'

fuys oS wm i,ld n,kafka fldaIj,ska úÿ,sh ,nd .kakd wdldrh .ek h'  úÿ,sh

,nd .ekSu i|yd úúO fldaI Ndú; flfrhs'

fldaI m%Odk jYfhka j¾. follg fnfohs'  tkï" m%d:ñl fldaI yd oaú;Shsl

fldaI hkqfjks'  m%d:ñl fldaI hkq jrla Ndú;fhka miq bj;a l< hq;= fldaI fõ'

oaú;Shsl fldaI hkq kej; kej; wdfrdamKh lsÍfuka úÿ,sh ,nd .; yels fldaI fõ'  ta

wkqj m%d:ñl fldaI kej; wdfrdamKh l< fkd yels fldaI fõ'

wo nyq, j Ndú; flfrk fldaI lsysmhla my; oelafõ'

1' iskala ldnka úh<s fldaI ^f,la,dkaÉ fldaI&

2' laIdÍh úh<s fldaI

3' ksl,a leâñhï fldaI

4' Bhï wï, fldaI

5' u¾lß Tlaihsâ fldaI

6' is,aj¾ Tlaihsâ fldaI

by; ish¨ u fldaI ridhksl fldaI fõ'  tfia jkafka tajd ;=< isÿ jk ridhksl

m%;sls%hd fya;=fjka úoHq;a .dul n,hla we;s lsÍuhs'  ta úoHq;a .dul n,h fya;=fjka úNj

wka;rhla ^fjda,aàh;djla& we;s flfrhs'

ridhksl fldaIhla uq,ska u ks¾udKh lrk ,oafoa wef,laiekav¾ fjda,agd úisks'

Tyq l< mÍlaIKj, m%;sM,hla jYfhka ir, fldaIh ìys úh'

rEmh 4

ldnka l+riskala l+r

;kql i,amshqßla wï,h
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ls%hdldß;ajh w;ska ir, fldaIh ÿ¾j, h'  tys ÿ¾j,;d fufia oelaúh yels h'

• fkd lvjd tl os.g úÿ,s Odrdjla ,nd .; fkd yels ùu'  fuhg fya;=j jkafka

O%ejKh kï ls%hdjhs'

• iskala l+r l,la .; jk úg ;kql i,amshqßla wï,fha osh ù hdu'

• ;ek ;ek /f.k hdfï wmyiq j'

ldnka iskala úh<s fldaIhldnka iskala úh<s fldaIhldnka iskala úh<s fldaIhldnka iskala úh<s fldaIhldnka iskala úh<s fldaIh

by; ÿ¾j,;d uÕ yrjd f.k ;kd we;s fldaIhls f,la,dkaÉ úh<s fldaIh'  fuh

wo nyq, j Ndú; flfrk fldaI j¾.hls'  fuuÕska  ,nd.; yels fjda,aàh;dj 1'5v la

fõ'   Ndú;hg myiq ksid úh<s fldaI f¾äfhda" le,alshqf,ag¾"  lS%vd NdKav wdosfha nyq,

j fhdod .efkhs'

fï úh<s fldaI j¾.fha 9V  la ,nd .; yels PP3 kï fldaIhla o we;'  th ilid

we;af;a 1.5V fldaI 6la fYa%Ks.; j msysgqjd ;ks tallhla f,i ilia lsÍfuks'

+
+

+
+

1.5

v

1.5

v

1.5

v

1.5

v

UM4

AAA

UM3

 AA

UM2

   C

UM1

   D

(UM cmka

ixfla;h&

+

9V
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úh<s fldaIhl ieleiau my; rEmfha oelafõ'

ldnka iskala fldaIh m%d:ñl fldaIhls'  úi¾ckh ùfuka miq j kej; Ndú;hg

.; fkd yels h'

Bhï wï, fldaIhBhï wï, fldaIhBhï wï, fldaIhBhï wï, fldaIhBhï wï, fldaIh

Bhï wï, fldaIh"  welshqñf,agrh hkqfjka o y÷kajhs'  fldaIfha fjda,aàh;dj

2v  la muK fõ'  ̂ fyd|ska wdfrdamKh l< úg 2'2v ls&'  fï fldaIh uÕska úYd, Odrdjla

tl jr ,nd .; yels ùu úfYaI jdishls'  fuh kej; kej; wdfrdamKh l< yels oaú;Shsl

fldaIhls'  idudkHfhka fï fldaI ;ks fldaIhla f,i Ndú; fkd flfrhs'  fndfyda úg

fldaI 3 la fYa%Ks.; j tallhla f,i msysgqjd f.k 6v  negßhla f,i o" ke;s kï fldaI

6 la fYa%Ks.; j tallhla f,i msysgqjd f.k 12v negßhla f,i o Ndú;hg .efka'

fï fldaI rn¾ fyda ma,diaála fyda weiqreula ;=< msysgqjkq ,nhs'  úoHq;a úÉfþoHh

jkafka ;kql i,amshqßla wï,hhs'  wdfrdams; ;;ajfha we;s úg wï,fha idfmalaI >k;ajh

1'28 la fõ'  fldaIh úi¾ckh ùfï oS idfmalaI >k;ajh 1'15 ls'   Ok ^+& bf,lafg%davh

f,i r;= f,â ^Pb
3
O

4
& o iDK ^-& bf,lafg%davh f,i f,â Tlaihsâ ^Pbo & o fhdod

.efkhs'  fï bf,lafg%dav oE,sil wdldrhg ^j¾. M,h jeä lsÍu i|yd& ;kd ta w;rg

mßjdrl øjH ;nd b;d lsÜgqfjka msysgqjd we;'  Bhï wï, negßhla wdfrdamKh lsÍu

i|yd negß wdfrdamlhla ̂ Battery  Charger& Ndú; lrhs'  wdfrdamlfha Ok ̂+) iemhqu iEu

úg negrsfha Ok ̂ +) w.%hg iïnkaO l< hq;= h'  wvq Odrdjla hgf;a jeä ld,hla negßh

wdfrdamKh lsÍu negßfha wdhq ld,h jeä lsÍug fya;=jla fõ'

yosis wdf,dalk myka i|yd úfYaI Bhï wï, fldaIhla ;kkq ,efí'  tajd uqød ;nd

we;'  we;=<; wï, ødjKhla fjkqjg wï,fhka fmd`.jk ,o lvodiS fhdod we;'

+
ms;a;, jeiau

ldnka l+r

wefudakshï laf,darhsâ

mdmamh

ldnka l=vq + ueka.kSia

vfhdla ihsâ l=vq

;=;a;kd.ï fldmqj

oe,a fros u,a,
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ksl,a leâñhï fldaIhksl,a leâñhï fldaIhksl,a leâñhï fldaIhksl,a leâñhï fldaIhksl,a leâñhï fldaIh

ksl,a leäñhï fldaIh oaú;Shsl fldaIhls'  fjda,aàh;dj 1'25v fõ'  úoHq;a úÉfþoHh

f,i fmdgEishï yhsfv%dlaihsâ ødjKh fhdod .efkhs'

laIdÍh uex.kSia fldaIlaIdÍh uex.kSia fldaIlaIdÍh uex.kSia fldaIlaIdÍh uex.kSia fldaIlaIdÍh uex.kSia fldaI

laIdÍh uex.kSia fldaIh m%d:ñl fldaIhls'  fjda,aàh;dj 1'6v fõ'  fuh idudkH

AA, D wd§ m%udKhg ;kkq ,nk w;r fnd;a;ï fldaI f,i o ;kkq ,efnhs'

is,aj¾ Tlaihsâ fldaIis,aj¾ Tlaihsâ fldaIis,aj¾ Tlaihsâ fldaIis,aj¾ Tlaihsâ fldaIis,aj¾ Tlaihsâ fldaI

is,aj¾ Tlaihsâ fldaI b;d l=vdjg fnd;a;ul yevhg ;kd we;'  w;a T¾f,daiq

wdosfha Ndú; flfrhs'  úoHq;a úÉfþoHh laIdÍh ødjKhls' Ok (+)  w.%h u¾lßTlaihsâ

jk w;r RK (-)  w.%h iskala fõ' fuh o m%d:ñl fldaIhls'

iQ¾h fldaIhiQ¾h fldaIhiQ¾h fldaIhiQ¾h fldaIhiQ¾h fldaIh

iQ¾h fldaI wo ckms%h fjñka mj;sk fldaI úfYaIhls'  iQ¾h Yla;sh" úÿ,s Yla;sh

njg yerùu fuys uQ,sl ls%hdjhs'  fï i|yd w¾O ikakdhl ^is,slka& fhdod .efkhs'  P

j¾.fha yd N j¾.fha w¾O ikakdhl ;yvq folla tlg ;eîfuka ilia lr we;'  iQ¾h

fldaIhlska 0'5v la muK fjda,aàh;djla ,nd .; yels h' fldaIfha úYd,;ajh wkqj ,nd

.; yels Odrdj fjkia fõ'  idudkHfhka iQ¾h fldaI mek,hla" f,i ielfihs'  tkï"

l=vd iQ¾h fldaI rdYshla fYa%Ks.; j yd iudka;r.; j iïnkaO lrhs'
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moaO;sfha fo fl<jr úNj

wka;rh ̂ V&

tla tla m%;sfrdaOlfha fo fl<jr

úNj wka;rj, tl;=j

V   = I R

V
1
 = I R

1

V
2
 = I R

2

V
3
 = I R

3

V

I

=

v
1 v

2
v

3

V

R
1

R
2 R

3

I

R

úoHq;h ms<sn| uQ,sl kshuúoHq;h ms<sn| uQ,sl kshuúoHq;h ms<sn| uQ,sl kshuúoHq;h ms<sn| uQ,sl kshuúoHq;h ms<sn| uQ,sl kshu

´ï kshuh´ï kshuh´ï kshuh´ï kshuh´ï kshuh

m%;sfrdaOlhla ;=<ska .,k Odrdj tys fo fl<jr úNj wka;rhg wkqf,dau j

iudkqmd;sl fõ hkak ´ï kshuhhs'  ikakdhlhl fo fl<jr úNj wka;rh V o" th

;=<ska .,k Odrdj  I o jk úg

V  α  I

tu ksid V =  ksh;hla fõ' K

    I

                                 rEmh 1

fuys K hkq iudkqmd;sl ksh;h fõ'

fï ksh;h ikakdhlfha úoHq;a m%;sfrdaOhg iudk fõ'

´ïf.a kshuh weiqfrka fYa%Ks.; yd iudka;r.; m%;sfrdaO moaO;shl´ïf.a kshuh weiqfrka fYa%Ks.; yd iudka;r.; m%;sfrdaO moaO;shl´ïf.a kshuh weiqfrka fYa%Ks.; yd iudka;r.; m%;sfrdaO moaO;shl´ïf.a kshuh weiqfrka fYa%Ks.; yd iudka;r.; m%;sfrdaO moaO;shl´ïf.a kshuh weiqfrka fYa%Ks.; yd iudka;r.; m%;sfrdaO moaO;shl

iul m%;sfrdaOh fiùiul m%;sfrdaOh fiùiul m%;sfrdaOh fiùiul m%;sfrdaOh fiùiul m%;sfrdaOh fiùuuuuu

fYa%Ks.; iïnkaOh

R
1
, R

2
, R

3
, .......kï jQ fYa%Ks.; m%;sfrdaO moaO;shl iul m%;sfrdaOh R kï

m%;sfrdaO moaO;sfha fo

fl<jrg V úNj

wka;rhla fh¥ úg ta

;=<ska I Odrdjla .,hs

kï

Tïf.a kshuh wkqj

V=V
1
 + V

2 
+V

3

          tu ksid"     I R = I R
1
 + I R

2
 + I R

3

R = R
1
 + R

2
 + R

3  
+ ..........
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by; m%ldYh wkqj fYa%Ks.; m%;sfrdaO moaO;shl iul m%;sfrdaOh m%;sfrdaO ish,af,a

u ftlHhg iudk fõ' tu ksid wvq w.hlska hq;a m%;sfrdaOl fhdod jeä w.hl m%;sfrdaO

w.hla ,nd .ekSug wjYHh kï wod< m%;sfrdaOl fY%aKs.; j iïnkaO l< hq;= h'

iudka;r.; iïnkaOhiudka;r.; iïnkaOhiudka;r.; iïnkaOhiudka;r.; iïnkaOhiudka;r.; iïnkaOh

R
1
, R

2
, R

3
, ......m%;sfrdaO moaO;shla iudka;r.; f,i iïnkaO fldg tys fo fl<jrg

úNj wka;rhla fh¥ l< úg tla tla m%;sfrdaOh ;=<ska ms<sfj<ska 

2, ii

 yd 

3i

 Odrd .,kafka

kï yd ta Odrdj, tl;=j fyj;a moaO;sfha .,d hk uq`: Odrdj I kï

Tïf.a kshuh wkqj

by; m%ldYh wkqj iudka;r.; m%;sfrdaO moaO;shl iul m%;sfrdaOfha mriamr

w.h tla tla m%;sfrdaOfha mriamrj, ftlHhg iudk fõ' tu ksid by< w.hlska hq;a

m%;sfrdaOl lsysmhlska wvq m%;sfrdaO w.hla ,nd .ekSug wjYHh kï wod< m%;sfrdaOl

iudka;r .; j iïnkaO l< hq;=hs'

m%;sfrdaO i|yd jk fla;m%;sfrdaO i|yd jk fla;m%;sfrdaO i|yd jk fla;m%;sfrdaO i|yd jk fla;m%;sfrdaO i|yd jk fla;

m%;sfrdaOj, w.h fla; weiqfrka m%ldY lrkq ,nk úg fhdod .kakd úúO iïu;

fla; l%u mj;S'  ta w;=frka j¾K fla; l%uh nyq, f,i fhdod .kakd fla; l%uhls'

m%;sfrdaOlhl oelaùu i|yd j¾K 4 lska j¾K 5 lska iy j¾K 6 lska hq;a fla;

l%u iys; m%;sfrdaOl j¾;udkfha Ndú; flf¾'

I  =   V

         
R

I
1
 =  V

        R1

I
2
 =  V

        R2

I
3  

=  V

        R3

V R
1

R
2

R
3

1i2i3i

I

R
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j¾K 4 fla; l%uh

fï fla; l%ufha oS m%;sfrdaOl u;

tla fl<jrlska werö tlsfklg

wdikakfha j¾K ;Sre ;=kla o tajdg

wE;ska tla j¾K ;Srh o fhdod we;'  m%:u

j¾K ;=k uÕska m%;sfrdaO w.h o y;r

jk j¾Kh uÕska  w.h fjkia úh yels

m%;sY;h fyj;a iyk w.h o oelafõ'

my; m%ldYh  mßos m%;sfrdaOlhl w.h .Kkh lrkq ,fí'

m<uq jk fo jk ;=ka jk y;r jk

j¾K ;Srh j¾K ;Srh j¾K ;Srh j¾K ;Srh

Wod #

     A      B      C       D

   r;=    oï    r;=    rka

     2                         7                      00                                +5%   = 2700 Ω  +5%

   = 2.7K Ω  +5%

     A                     B                      C                    D

j¾Kh m<uq jk    fo jk    ;=ka jk      y;r jk

j¾K ;Srh     j¾K ;Srh    j¾K ;Srh      j¾K ;Srh

l`: 0 0 100

ÿUqre 1 1 101

r;= 2 2 102

;eô,s 3 3 103

ly 4 4 104

fld< 5 5 105

ks,a 6 6 106

oï 7 7 107

w`: 8 8 108

iqÿ 9 9 109

rka - - 10-1 +5%

ßoS - - 10-2 +10%

wj¾K - - - +20%

A  B   C  D
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j¾K 5 fla; l%uh

fuys oS m%:u j¾K y;r uÕska m%;sfrdaOfha w.h o" mia jk j¾Kh uÕska iyk w.h

o oelafõ'

m<uq j¾K fo jk ;=ka jk y;r jk mia jk

;Srhg j¾K ;Srhg j¾K ;Srhg j¾K ;Srhg j¾K ;Srhg

wh;a w.h wh;a w.h wh;a w.h wh;a w.h j¾K ;Srhg

     A      B                         C                           D                           E

fld<    ks,a ;eô,s       r;== rka

 5    6    3        00  +5%

= 56300 Ω  +5%

= 56.3 KΩ  +5%

 m%;sfrdaOfha w.h  =  ABC x 10D  E%

fï j¾K fla; l%ufha oS jvd;a ksjeros w.h mldY lsÍfï yelshdj we;'  ksjeros;dj

jeo.;a jk wjia:dj, oS fujeks m%;sfrdaOl Ndú; flf¾'

j¾K 6 fla; l%uhj¾K 6 fla; l%uhj¾K 6 fla; l%uhj¾K 6 fla; l%uhj¾K 6 fla; l%uh

fuh j¾K 5 la iys; fla; l%uhg iudk jk w;r WIaK;ajh wkqj fjkia jk

m%udKh oelaùu i|yd ;j;a j¾K ;Srhla fhdod we;' ùfYaIfhka ixlS¾K WmlrK

;ekSfï oS fuu m%;sfrdaO Ndú; lrhs'

l¾fpd*a Odrd kshuh

úÿ,s mßm:hla ixjD; jQ úg ´kEu ikaêhla fj; .,d tk Odrdj, ftlHh bka

bj;g hk Odrdj, ftlHhg iudk fõ'

ikaêh fj; I
1 
" Odrdjla o" bka bj;g

I
2  
yd I

3 
Odrdjka o .,d hhs kï"

I
1 
   =   I

2
 + I

3

I
2

I
1

I
3

A   B   C  D
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úoHq;a Yla;sh yd cjhúoHq;a Yla;sh yd cjhúoHq;a Yla;sh yd cjhúoHq;a Yla;sh yd cjhúoHq;a Yla;sh yd cjh

lsishï udOHhla ;=<ska úÿ,sh .,d hdfï oS ;dmh WmoS'  WodyrKhla f,i iQ;s%ld

mykla i,luq'  iQ;s%ld mykg úÿ,sh iemhQ úg wdf,dalh o" ;dmh o Yla;sh jYfhka

W;ai¾ckh fõ'  fufia W;ai¾ckh jk ;dmh ukskq ,nkafka cQ,a ̂ J & kue;s tallfhks'

ikakdhlh ;=<ska Yla;sh W;ai¾ckh jkqfha th ;=<ska Odrd .e,Sug lsishï

ndOdjla mj;sk ;dla muKs'  tkï m%;sfrdaO w.hla mj;skafka kï muKs'

 Odrdj hkq wdfrdamK .e,Sula nj Tn okS'  ta wkqj lsishï wdfrdamKhla fjk;a

;eklg f.k hkq ,nkafka ikakdhlfha fo fl<jr we;s úoHq;a mSvk fjki ke;skï

úNj fjki fya;= fldg f.k h'

Q wdfrdamKhla V úNj wka;rhla ;=< .uka lsÍfï oS ksoyia jk Yla;sh"

wdfrdamKfha;a" úNj wka;rfha;a .=Ks;hg iudk nj iaÒ;s úoHq;h hgf;a Tn wOHhkh

lr we;'

ta wkqj Yla;sh = Q.V

tall ld,hl oS .,kakd jQ wdfrdamKh Odrdjg iudk neúka

tneúka V úNj wka;rhla hgf;a mj;akd m%;sfrdaOhla ;=<ska  ld,hla ;=<  

Odrdjla .e,Sfï oS ckkh jk Yla;s m%udKh

V, I yd t ys .=Ks;hg iudk fõ'

   Yla;sh  = VI.t  fõ'

V = IR ksid

Yla;sh = I2 Rt f,i o

=   f,i o m%ldY l< yels h'

tall ld,hl oS Wmojk Yla;s m%udKh cjh^CIu;dj& f,i ye|skafjhs'

ta wkqj" cjh   =   Yla;sh

            ld,h
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 cjh 

P    =  VI

cjh uekSu i|yd fhdod .kakd tallh ;;amrhg cQ,a fyj;a fjdÜ ^W&

jYfhka olajkq ,fí'

ir, Odrdfõ ;dmk M,hir, Odrdfõ ;dmk M,hir, Odrdfõ ;dmk M,hir, Odrdfõ ;dmk M,hir, Odrdfõ ;dmk M,h

ir, Odrdj m%;sfrdaOlhla ;=<ska .,d hdfï oS ;dmh W;ai¾ckh fõ'  tfia u

we;eï wjia:dj, oS wdf,dalh o uqla; lrk njg w;aoelSï we;'  fuhska fmkShkafka

uqla; lrk iuia; Yla;sfhka we;eï úg uq`:ukska u fyda bka fldgila fyda ;dmYla;sh

úh yels nj h'

fndfyda WmlrK Ndú;fha  oS ksoyia jk cjh wjYH Yla;sh wdldrfhka u ,nd

.ekSu W.yg h' fufia msg jk wkjYH Yla;sh tu WmlrKh i|yd ydks jk Yla;shls'

fï ksid Yla;s ydksh wju lr .ekSu i|yd ks¾udKlrefjda fndfyda úg Wkkaÿ fj;s'

ú,dhl Ndú;hú,dhl Ndú;hú,dhl Ndú;hú,dhl Ndú;hú,dhl Ndú;h

ú,dhlhla hkq lsishï iSudldÍ Odrd .e,Sula blau ùu fya;=fjka WKqiqï ù øj

njg m;ajk ikakdhl fldgila fhdod f.k mßm:h úikaê lrùug ilia lr we;s

Wmdx.hls'

ú,dhl ;ekSfï oS ;Uj,g jvd øjdxlh wvq áka jeks f,day ñY% flf¾'  fï i|yd

f,day f;dard .ekSfï oS i,lkq ,nk ;j;a .=Kdx. lsysmhls'

• WKqiqï ùu iuÕ Tlaihsv fkd iEoSu

• m%;sfrdaOh wvq ùu

• øjdxlh my< w.hla ùu

ú,dhl ;ekSfï oS tajd laIKsl j fyda fiñka  øj jk f,i ksmojd we;s ksid

ld¾hhg .e<fmk ú,dhl j¾.hla f;dard .ekSu jeo.;a fõ'  ú,dhlhl m%u; w.h

^Rating  Value& m%ldY lr we;af;a" fN!;sl ;;a;ajh fjkia fkdù" ta ;=<ska .,d hd yels

Wmßu Odrdj u.sks'  ^Wod (100mA, 2A, 10A&
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ir, Odrdfõ ridhksl M,hir, Odrdfõ ridhksl M,hir, Odrdfõ ridhksl M,hir, Odrdfõ ridhksl M,hir, Odrdfõ ridhksl M,h

wdï,sl" NdIañl fyda ,jK ødjK ridhksl ødjK  f,i ie,fla'  fujeks

ødjKhla ;=<g ikakdhl hq.,hla .s,ajd ta ikakdhl hq., úÿ,s iemhqulg iïnkaO l<

úg ødjKh ;=<ska úÿ,s Odrdjla .,d hhs'  fï ls%hdfõ oS ødjKh úoHq;a úÉfþoHh f,i

y÷kajk w;r ikakdhl hq., bf,lafg%dav f,i kï flf¾'  iemhqfï Ok ^+& w.%h yd

iïnkaO ikakdhlh wefkdavh f,i;a RK ^-& w.%h yd iïnkaO ikakdhlh lef;davh

f,i;a ye|skafjhs'

úoHq;a úÉfþoHh ;=<ska Odrdj .e,Sfï § úúO

ridhksl ls%hd isÿ jk nj my; WodyrKj,ska

wjfndaO lr .; yels h'

c,Sh fidaähï laf,darhsâ" ldnka bf,lafg%dav fhdod

úoHq;a úÉfþokh lsÍu

fuys § ødjKh ;=< jQ Na+,Cl-, H+  yd OH-

whk w;ßka H+ whkh lef;davh uÕska

bf,lafg%dav ,nd f.k mrudKq njg m;a ù

bka wk;=re j H
2

 wKqjla jYfhka ksoyia

fõ'  Cl - whkh wefkd avh fj;g

bf,lafg%dakhla ,nd § Cl mrudKqjla njg

m;a j wk;=re j Cl
2
 wKqjla f,i ksoyia

jk w;r ødjKh ;=< Na+ yd oH- tla ù

fidaähï yhsfv%dlaihsâ (NaoH)we;s fõ'

l¾udka; lafIa;%fha NaoH ksIamdokhg fï

úoHq;a úÉfþok  l%uh Ndú; flf¾'

wefkdavh
lef;davh

úoHq;a

úÉfþoHh

rEmh -6

C
C

Nacl + H
2
O

rEmh - 7
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fldm¾ i,afmaÜ CuSo
4
 ødjKhla wefkdavh f,i ;U yd lef;davh f,i

ldnka bf,lafg%dav fhdod úoHq;a úÉfþokh lsÍu

fuys § lef;davh uÕska bf,lafg%dak ,nd

.kakd Cu+2 whkh Cu f,i bf,lafg%davh

u; ;ekam;a fõ'  wefkdavfha we;s Cu

bf,lafg%dak folla bf,lafg%davh fj; ,nd

§ Cu+2f,i ødjKhg tl;= fõ' fuu.ska Cu

;U ;yvqfõ wdf,amhla f,i ;ekam;a jk

w;r ødjKfhka bj;a jk Cu whk i|yd

;U ;yvqfjka Cu whk ,nd fohs'

úoHq;a úÉfþok ls%hdj,sh uQ,øjH ksiaidrKh lr .ekSug fuka u úoHq;a

f,daydf,amk lghq;= i|yd o fhdod .kS' by; l%shdj,sh úoHq;a f,daydf,amkhg WodyrKhls'

úoHq;a úÉfþokh uÕska úoHq;a Yla;sh ridhksl Yla;sh jYfhka .nvd lrkq

,nk wjia:d o we;'  ta i|yd WodyrKhla f,i oaú;Shsl fldaI wdfrdamKh lsÍu ye¢kaúh

yels h'

Cl
2

H
2

Cl- H+ e
e

H+
NaoH + H

2
O

el-

Cu

  CuSo
4 
+ H

2
O

C

rEmh 8
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   3' m%;Hdj¾;k Odrdj

m%;Hdj¾;k Odrd ckkh lrk wdldrh úu¾Ykh uÕska m%;Hdj¾;k Odrdfõ

iajNdjh myiqfjka jgyd .; yels h'

m%;Hdj¾; Odrdj ckkh flfrkafka pqïnl lafIa;%hla ;=< ia:dmkh lrk ,o

i, o`.rhl N%uK ls%hdj fya;= fldg f.k h'  fï lïì oÕrh wlaIhla jgd N%uKh fjhs'

oÕrfha fo fl<jßka m%;Hdj¾; Odrdj ckkh flf¾'

pqïnl O%ej fol w;r oÕrh 3600 la fyj;a tla jghla N%uKh ùfï oS isÿ jk

ls%hdj m%ia;drhlska oelaúh yels h'  fuys oS m%ia;drfha yevfhka úia;r flfrkafka

m%;Hdj¾; fjda,aàh;dfõ yeisÍuhs' ,efnk ;rx.h ihskdldr hhs lshkq ,efí'

               A                                  B                                  C                                  D

oÕrfha msysàu 00        oÕrfha msysàu 900    oÕrfha msysàu 1800   oÕrfha msysàu 2700

    PS iy QR                      PS iy QR PS iy QR                 PS iy QR ndyq

 n, f¾Ldj,g           n, f¾Ldj,g         n, f¾Ldj,g      900 wjia:dfõ

 iudka;r ksid         ,ïN ksid Wmßu         iudka;r ksid      N%uKh jk osYdjg

n, f¾Ld fkdlefma'  jYfhka n, f¾Ld   n, f¾Ld fkdlefma'  úreoaO osYdjg N%uKh

         0V                    lefma'                    0V          fjñka Wmßu jYfhka

              + V       n, f¾Ld lefma'

-V

rEmh 1

N S

y +

RL

P Q

S R

x -

N S

y -

RL

PQ

SR

x +
900

2700
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xy  ;U luì oÕrh olaIsKdjD; f,i N%uKh fõ' x g idfmaCIj y j, fjda,aàh;dj

fjkia jk wdldrh'

  rEmh 3

pqïnl O%ej fol w;r msysá pqïnl n, f¾Ld oÕrh uÕska lemSfï YS>%;dj N%uK

fldaKh wkqj fjkia fõ'  n,f¾Ld wju j lefmk úg fjda,aàh;dj 0 jk w;r l%ufhka

n,f¾Ld lemSu jeä ù oÕrh 900 msysàfï oS Ok f,i Wmßu fõ'   B<Õ 900 ys N%uKh jk

úg l%ufhka n,f¾Ld lemSï YS>%;dj wvq ù kej; fjda,aàh;dj 0 g meñfKa'  B<Õ 900 oS

fyj;a jg 3$4 la olajd N%uKh jk úg Odrdj .,k osYdj udrefjñka fjda,aàh;dj RK

f,i Wmßu fõ'  b;sß 900 fyj;a wjYH jg 1$4 ;=< oS keje; n, f¾Ld lemSu wvq ù

fjda,aàh;dj 00g meñfKa'  fuh fkd lvjd isÿ ùfuka by; ;rx. yevh iys; wLKav j

m%;Hdj¾;k fjda,aàh;djla we;s ù osYd udre fjñka .,k Odrdjla we;s fõ' x WodiSk

ikakdhl jk w;r y icsù ikakdhl fõ'

m%;Hdj¾; fjda,aàh;dfõ ,dlaIKsl w.h (

1' Wmßu w.h

y
x

θ
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by; ;rx. wdldrh ksÍlaIKh lsÍfï oS ir, Odrdfõ oS fuka m%;Hdj¾; Odrdfõ

fyda fjda,aàh;dfõ fyda ksYaÑ; w.hla m%ldY l< fkd yels nj fmkS hkq we;'

tneúka m%;Hdj¾;k Odrdfõ iy fjda,aàh;djfha w.hhka lsysmhla w¾: olajkq

,efnhs'  my; ;rx. igyfka oelafjk mßos ihskdldr ;rx.h ;=< ,efnk Wmßu

úia;drh fjda,aàh;dfõ Wmßu w.h f,i w¾: oelafjhs'

        rEmh 5

Vp -  fjda,aàh;dfõ Wmßu w.h peak voltage

Vp-p  fjda,aàh;dfõ WÉpdka;r w.h    peak to peak voltage

Wmßu folla w;r w.h WÉÉdka;r w.h f,i oelafjhs'

Vp-p = 2Vp

2'2'2'2'2' idudkH w.h fyj;a uOHkH w.hidudkH w.h fyj;a uOHkH w.hidudkH w.h fyj;a uOHkH w.hidudkH w.h fyj;a uOHkH w.hidudkH w.h fyj;a uOHkH w.h

ihskdldr ;rx.hl idudkH w.h ie,lSfï oS w¾O ;rx.hla i,ld idudkH w.h

.Kkh flfrhs'  th m%;Hdj¾; fjda,aàh;djfha ir, Odrd fjda,aàh;d w.hg iudkh'

iïmQ¾K ;rx.h i,ld idudkH w.h .; fyd;a th Y+kH fõ' tkï iuñ;sl m%;Hdj¾;

fjda,aàh;djhl ir, Odrd fjda,aàh;dj Y+kH fõ' idudkH w.h Wmßu w.hg olajk

wkqmd;h 0'636 fjhs'  idudkH w.h  yd Wmßu w.h w;r iïnkaOh my; m%ldYkfhka

oelaúh yels h'

ihskdldr w¾O jl%hl idudkH w.h Wmßu w.fhka  2  ^0'636& w.hls'

 
 π

Vav = 0.636 Vp

Vav hkq fjda,aàh;dfõ idudkH w.hhs'  Odrdj i|yd o fï m%ldYkh my; mßos

fhosh yels h'

Iav = 0.636 Ip

3.   j¾. uOHkH uQ, w.hj¾. uOHkH uQ, w.hj¾. uOHkH uQ, w.hj¾. uOHkH uQ, w.hj¾. uOHkH uQ, w.h     (Root  Mean Squre Value)

únrlg m%;Hdj¾; Odrd iemhqula iïnkaO l< úg uqla; jk cj m%udKhg iudk

cj m%jdyhla msg jk ir, Odrd w.h by; fhdok ,o m%;Hdj¾; Odrdfõ   j¾. uOHkH
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uQ, w.hg iudk fõ' fuu w.h m%;Hdj¾; fjda,aaáh;dfõ iM, w.h fyj;a cj w.h

f,i ye|skafõ' fjda,aàh;dfõ Wmßu w.h yd j¾. uOHkH uQ,  w.h  w;r iïnkaOh

my;  m%ldYkfhka  oelaúh  yels h'

                                                                  neúka

                                                   neúka

Odrdj i|yd o fï m%ldYkh my; mßos fhdod .; yels h'

cj uQ,slj, i|yka lr we;af;a fjda,aàh;djfha j¾. uOHk uQ, w.h hs'

Wod# 230V, 33000V

4'4'4'4'4' ixLHd;hixLHd;hixLHd;hixLHd;hixLHd;h (f)

;rx.hl ;;amrhla ;=< oS we;s jk jl% m%udKh ixLHd;h f,i w¾: oelafjhs'

ixLHd;h uekSu i|yd Ndú; flfrk talh y¾Üia  ^H
Z
& jk w;r y¾Üia tlla hkq

;;amrhg jl% tlls'  úúO ld¾h i|yd fhdod .kq ,nk ;rx. j¾.SlrKfha oS ixLHd;h

mdol lr f.k ;rx. mrdij,g fjka flfrhs'  ,xldfõ cj uQ,sl iemhqfï ixLHd;h

50H
Z
 fõ'

5'5'5'5'5' ld,dj¾;hld,dj¾;hld,dj¾;hld,dj¾;hld,dj¾;h (T)

;rx.hl tla jl%hla ^tla ;rx. wdhduhla& we;s ùug .; jk ld,h ld,dj¾;h

f,i ye¢kafjhs'  ld,dj¾;h T uÕska olajk w;r ld,dj¾;h yd ixLHd;h w;r iïnkaOh

my; m%ldYkfhka oelafõ'

50 H
Z 
jQ ,xldfõ cj uQ,sl iemhqfï ld,dj¾;h fufia .Kkh l< yels h'

                                   

úúO wjYH;d i|yd ihskdldr fkd jk m%;Hj¾;  ;rx. Ndú; jk wjia:d we;'

 VP =   2  Vrms  ,     2           1.414 

 

VP = 1.414 Vrms 

 

 

VP =    1  Vrms 

                   2 

 

Vrms = 0.707 VP 

V
rms

V
p
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tjeks ;rx. yev lsysmhla my; oelafõ'

y;/ia ;rx. ;s%fldaKdldr ;rx.

lsh;a oe;s wdldr ;rx.
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wlS%h Wmdx. Ndú;fhka m%;Hdj¾; Odrdj yeisrùuwlS%h Wmdx. Ndú;fhka m%;Hdj¾; Odrdj yeisrùuwlS%h Wmdx. Ndú;fhka m%;Hdj¾; Odrdj yeisrùuwlS%h Wmdx. Ndú;fhka m%;Hdj¾; Odrdj yeisrùuwlS%h Wmdx. Ndú;fhka m%;Hdj¾; Odrdj yeisrùu

rEmh 1

^1& yd ^2& mßm:j, R m%;sfrdaOlh B úÿ,s myk yd iemhqï fjda,aàh;dj tlla

wfklg  iudk h'  ̂ 1& mßm:h i|yd ir, Odrd iemhqula ,nd § we;s w;r ̂ 2& mß:h i|yd

m%;Hdj¾; Odrd iemhqula ,nd oS we;'

by; wdldrhg mßm: tl,ia lr myfkaa §ma;sh ksÍlaIKh l<fyd;a myka fofla

u §ma;sh iudk nj ksÍlaIKh l< yels h'  thska meyeÈ,s jkafka mßm: fofla u Odrdj

.e,Sug ndOdj fia ls%hd lr we;af;a m%;sfrdaOl w.h muKla nj h'  tkï m%;Hdj¾; Odrd

yd ir, Odrd  iemhqï folg u m%;sfrdaOh tl fia ls%hd lrk nj h'

m%;Hdj¾; Odrd iemhqug Y=oaO m%;sfrdaOlhla muKla iïnkaO lr we;s úg

fjda,aàh;dj yd Odrdj my; oelafjk mßÈ iu l,dfõ ^in phase& msysghs' ^tljr Wmßu

fõ'&

my; oelafjk ^1& mßm:fhka fma%rlhla yryd ir, Odrdjla  iïnkaOlr we;s

wdldrh;a " ̂ 2& mßm:fhka m%;Hdj¾; Odrdjla iïnkaO lr we;s wdldrh;a oelafõ' fm%arlh

ilia lr we;s lïìj, m%;sfrdaOhla wvx.= fõ'

rEmh 2

B B
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fuys ̂ 1& mßm:fha we;s myfka §ma;shg jvd ̂ 2& mßm:fha we;s myfka §ma;sh wvq nj

ksÍlaIKh l< yels h'  thska meyeÈ,s jkafka m%;Hdj¾; Odrdfõ oS fm%arlfha we;s

m%;sfrdaohg wu;r j fjk;a ndOdjla o we;s lrk njhs'  tu ndOdj fma%rl m%;sndOkh

kñka y÷kajhs'  ̂ Inductive reactance&

th XL uÕska oelafjk w;r tu w.h iemhqfï ixLHd;h ̂ f& yd fma%rlfha fma%r;dj

^L& u; r|d mj;S'  fma%rl m%;sndOkh o ´ï ^ & j,ska ukskq ,nk w;r th my;

m%ldYkfhka oelaúh yels h'

Y=oaO fma%rlhla m%;Hdj¾;k Odrdjlg iïnkaO l< úg my; oelafjk mßÈ Odrdj

fjda,aàh;djg 900 la msgqmiska ^miq oeßj&  ^Lag& msysghs' ^Y=oaO fm%arlhla hkq m%;sfrdaOh

rys; fm%arlh ls'&

       ixLHd;h yd fma%rl m%;sndOkh w;r  iïnkaOh my;  m%ia;drfhka oelaúh yels h'

X
L

f
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m%ia;drh wkqj ixLHd;h jeä jk úg fm%arl m%;sndOkh jeä fõ'

my; oelafjkafka Odß;%lhla yryd m%;Hdj¾; Odrdjla yd ir, Odrdjla iïnkaO

lr we;s wjia:d folls'

fuys ̂ 1& mßm:fha n,anh fkd oe,afjk w;r ̂ 2& mßm:fha muKla n,anh oe,afõ'

thska fmkS hkafka ir, Odrdj Odß;%lh ;=<ska .,kafka ke;s njhs'  Odß;%lh ksid

m%;Hdj¾; Odrdjg olajk ndOdj Odß;%l m%;sndOkh ̂Capacitive reactance&" f,i y÷kajk

w;r  tu w.h tu Odß;%lfha Odß;dj ^c& yd ixLHd;h ^f& u; r|d mj;s'  th my;

m%ldYkfhka ,nd .; yels h'

m%;Hdj¾;k Odrdjlg Odß;%hla muKla iïnkaO l< úg my; oelafjk wdldrhg

Odrdj fjda,aàh;djg jvd 900 la bÈßfhka isáhs'  tkï fmroeß j ^Lead& msysghs' ir,

Odrdj i|yd Odß;%l m%;sNdokh wkka; fõ'

iemhqfï ixLHd;h yd Odß;%l m%;sndOkh w;r iïnkaOh my; m%ia;drfha oelafõ'

900

rEmh 8

C C
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fï wkqj ixLHd;h jeä jk úg Odß;%l m%;sndOkh wvq jk nj fmkS hhs'

m%dfhda.sl mßm:hl § Y=oaO fma%rl;djla mej;sh fkd yels h'  wksjd¾hfhka u

mßm:fha ikakdhlj, we;s m%;sfrdaOh jeä fõ' tneúka  fm%arl mrsm:hl fma%rl m%;sndOkh

iy m%;sfrdaOh hk idOl 2 lu ;sìh yels h'  túg ta m%;sndOk yd m%;sfrdaO ksid we;s jk

uq`: ndOdj iïndOkh ̂ Impednce& kñka ye¢kafjhs'  th z j,ska oelafjhs'  fm%arlhla tys

we;s Y=oaO fm%ar;djh;a" m%;sfrdaOh;a fY%aKs.; jQ mßm:lhg iudkh'

Odß;%l yd m%;sfrdaOl fY%aKs.; mßm:hl iïNdokh

Odß;%l  fma%rl yd m%;sfrdaOl iys; mßm:hl iïndOkh

rEmh 10

Xc

Z

R

X
L

R

rEmh 9

rEmh 11

2

X
C

X
L

R

( X
L
 -X

C
 )
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m%;sfrdaOl" Odrs;%l yd fma%rl iys; mrsm:j, cj idOlhm%;sfrdaOl" Odrs;%l yd fma%rl iys; mrsm:j, cj idOlhm%;sfrdaOl" Odrs;%l yd fma%rl iys; mrsm:j, cj idOlhm%;sfrdaOl" Odrs;%l yd fma%rl iys; mrsm:j, cj idOlhm%;sfrdaOl" Odrs;%l yd fma%rl iys; mrsm:j, cj idOlh

il%Sh yd m%;sl%Shl cjh il%Sh yd m%;sl%Shl cjh il%Sh yd m%;sl%Shl cjh il%Sh yd m%;sl%Shl cjh il%Sh yd m%;sl%Shl cjh (Active and reactive power)

m%;sfrdaOlhl cj W;ai¾ckh we;s jk kuq;a fma%rlhl fyda Odß;%lhl fyda cj

W;ai¾ckhla we;s fkdfõ'  tfy;a tla tla Wml%uh ;=<ska úÿ,sh .,dhdfï oS  fjda,aàh;d

yd Odrd w.hla we;s ksid  fï rdYsj, .=Ks;fhka cj w.hla ,efí'  tu ksid Odrdjka

.,k mßm:hl cjh P = VI uÕska oelaúh yels h'

m%;sfrdaohla ;=<ska m%;Hdj¾; Odrdjla .,d hk úg ;dm ydkshla we;s fõ' tu

ydksh kej; ,nd .; fkd yels neúka il%Sh cjh f,i ye|ska fõ' Y+oaO fm%arlhla ;=<ska

m%;Hj¾; Odrdjla .,d hk úg iy Odß;%lhla fj;g m%;Hdj¾; fjda,aàh;djla fhÿ úg

ckkh jk pqïnl yd úoHq;a lafIa;% i|yd iemhqfuka cjhla ,nd .kS' tfy;a fuu

lafIa;% ldkaÿ fkdfõ hehs Wml,amkh l< úg Odrdjka iy fjda,aáh;djhka Y+kH ùfï

oS ,nd .;a cjh kej; iemhqug ,efí' fuu cjh m%;sl%Shl cjh f,i ye|ska fõ'

l=uk wl%Sh Wmdx. mßm:fha ;snqk o thg ,nd .kakd fjda,aàh;dfõ yd Odrdfõ

.=Ks;h oDYH cjh ^S& f,i w¾: oelafjhs'  tneúka S = VI  f,i oelaúh yels h'

oDYH cjh ^apparent power& i|yd fjda,aÜ weïmsh¾ (VA) hk ixhqla; tallh

Ndú; flfrhs'

ta ksid fm%arl iy m%;sfrdaOl fyda Odß;%l iy m%;sfrdaOl wvx.=  mrsm:hl oDYH

cjh yd ilS%h cjh w;r wka;rhla we;s fjhs'  thg fya;=j by; i|yka ixhqla; mßm:

j,g fjda,aáh;dja fhÿ úg .,d hk Odrdj iul,dfõ fkd msysáuhs'

fï wjia:d fofla § u Odrdj ms<sfj<ska fmrgq  yd miq jk ksid Wmdx. fol ;=<

we;sjk cjh tl;= l< fkdyel' Y=oaO fm%arlhla iy m%;sfrdaOlhla fY%aKs.; jQ wjia:djla

i,luq' túg tu Wmdx. fol fj; iemhqï fjd,aàh;djhla fhÿ úg tla tla Wmdx.h

yryd fjda,aàh;djhka tlsfklg Rcq fldaKsl j msysghs'

A, B, C ;%sfldaKh fjda,aáh;d ffoYsl igyfkka bj;a l< úg ol=Kq mi we;s

ffoYsl igyk ,efí' fuu rdYSka ;=k u mßm:h ;=<ska .,d hk Odrdfjka .=K l< úg

cj ;%sfldaKhla ,efí' th my; igyfkka olajd we;'

V
S

V
L

V
R

φ

 

L                   R

V
L
                V

R

 V
S A

B

C

V
S

V
R

φ

V
L

V
S
I

S

V
R 
I

S

φ

V
L
I

S

V
S
  

 
  = iemhqï fjda,aàh;dj

I
S
  

 
   = iemhqï Odrdj

V
S
I

S 
 = oDYH cjh ̂ mßm:h ,nd .kakd cjh& ̂VA&

V
R
I

S 
 = i;H cjh ̂ il%Sh cjh - mßm:fhka jeh jk cjh& ̂ W&

V
L
I

S 
 = m%;sl%Shl cjh ̂ mßm:fhka ;djld,slj ,nd .kakd cjh& ̂VAR&
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oDYH cjh hkq fjda,aÜ ógrhlska iy weógrhlska uefkk w.fha .=Ks;h hs'

túg ilS%h cjh P fokq ,nkafka ^Active or real power&

P = V
S
I

S
 Cos 

 

∅

uÕsks'  m%;slS%hl cjh ^Reactive power& Q fokq ,nkafka

Q = V
S
I

S
 Sin  

∅

uÕsks'

fuhska fmkS hkafka fm%arl fhÿ úg il%Sh cjh ,nd .ekSug Bg jvd jeä cjhla

iemhqfuka ,nd.; hq;= njhs'

ish¨u w.hka i|yd Odrdfõ yd fjda,aàh;dfõ j¾. uOHkH uQ, w.h (r.m.s.

Values) fhdod .efka'

ilS%h cjfhys tallh fjdÜ ^Watt& o" oDYH cjfha tall VA o" m%;slS%hl cjfhys

tall 'VAR' o fõ'

úYd, cjh w.hka m%ldY lsÍfï § ilS%h cjh KW yd MW uÕska o m%;sl%Shl cjh

KVAR yd MVAR uÕska oelafjhs'

cj idOlh

 cj idOlh hkq oDYH cjfhka fldmuK m%udKhla il%Sh cjh f,i Ndú;

lrkafka o hkakhs' tkï ilS%h cjfha yd oDYH cjfha wkqmd;hhs'  ihskdldr iemhqula

i|yd cj idOlh fokq ,nkafka Cos φ uÕsks'

cj idOlh  =     il%sh cjh     =     
V

R
I

S

 
    = COS φ

           
oDYH cjh 

         VS
I

S

fï fya;=j ksid fjda,aàh;dj yd Odrdj w;r l,d fldaKfha ihska w.h  cj

idOlh kñka ye¢kafjhs'

fma%rlhla i|yd jQ m%;slS%hl cjh + kï Odß;%lhla i|yd jQ m%;slS%hl cjh - fõ'

wkqrEm fjda,aàh;djg Odrdj fmrgq ùu wkqj ^Lead & fyda mud ùu ^Lag& cj

idOlh fmrgq fyda mud  fyda fõ'

tneúka fma%rl ksid cj idOlh mud jk w;r Odß;%l ̂ Odrs;dj& ksid cj idOlh

fmrgq fõ'  ̂ bÈßfha msysghs& tneúka fm%arlhka ksid mudjk cj idOlhla Odß;%l fh§fuka

fmrgq lr .; yels h'
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tkï cj idOlh oshqKq lr lr .; yels h'

cj idOlh oshqKq lr .ekSfuka oDYH cjhg wdikak ilS%h cjhla ,nd .; yels

h'  th jdis odhl fõ'  tu ksid cj idOlh oshqKq lr .ekSu i|yd úYd, cjhla Ndú;

lrk l¾udka;Yd,d wdÈfha Odß;%l leka ^Capasitor bank& fhdod .efka'

cj idOlh" 1 ̂ tl& jqjfyd;a ilS%h cjh oDYH cjhg iudk fõ'  tfy;a m%dfhda.sl

f,i cj idOlh 1 njg m;a lsÍu wiSre fõ'

Wod (  mdßfNda.slfhl= ,nd .kakd 500kw l únr cj idOlh 0'71 ls'  Tyqf.a únr

cj idOlh 0'9 olajd ÈhqKq lr .ekSug fhÈh hq;= Odß;%lj, w.h .Kkh lruq'

túg
 
          yd

        fõ'

fhosh  hq;= Odß;dj, w.h  253'76  KVAR  fjhs'

A

B

C

O
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tl,d ^;ks l,d& yd f;l,d ^;s%l,d&tl,d ^;ks l,d& yd f;l,d ^;s%l,d&tl,d ^;ks l,d& yd f;l,d ^;s%l,d&tl,d ^;ks l,d& yd f;l,d ^;s%l,d&tl,d ^;ks l,d& yd f;l,d ^;s%l,d&
úÿ,s iemhqï iy tajdfha  Ndú;úÿ,s iemhqï iy tajdfha  Ndú;úÿ,s iemhqï iy tajdfha  Ndú;úÿ,s iemhqï iy tajdfha  Ndú;úÿ,s iemhqï iy tajdfha  Ndú;

ksjdi" fjf<| wdh;k" mdi,a" l¾udka;Yd,d wd§ ia:dkj, we;s úÿ,s WmlrK yd

bf,lafg%dksl WmlrK ls%hd;aul lrùug cj uQ,sl ^m%Odk& úÿ,sh n,h wjYH fõ'  fï

i|yd tl,d ^Single Phase& yd f;l,d ^Three Phase & úÿ,sh Ndú; flfrhs'  tl,d úÿ,s

n,h 230v fjda,aàh;djla o" f;l,d úÿ,s n,h 400v  fjda,aàh;djla o hqla; h'

idudkH l=vd mßudKfha ksjdi" wdh;k wdÈfha lghq;= i|yd tl,d úÿ,sh m%udKj;a

h'  fuys § úÿ,sh wêldßh uÕska iÔù yd WodiSk hk lïì follska úÿ,s n,h imhd

fohs'  idudkH ksfjil we;s ish¨ u úÿ,s WmlrK i|yd tl,d úÿ,sh m%udKj;a fõ'

tl,d úÿ,s n,fha we;s jdishla jkafka lïì folla muKla Ndú; lr ksfji ;=<

mßm:h ilia l< yels ùu h'  tl,d úÿ,s n,fha we;s wjdis my; oelafõ'

• jeä uy;lska hq;a lïì wjYH ùu'

• tl,d úÿ,s fudag¾j, m%udKh úYd, ùu'

• tl,d fudag¾j, werUqï oÕrhla ;sìh hq;= ùu'

• tl,d úÿ,sh RcqlrKfha § Odß;dj jeä Odß;%l wjYH ùu'

f;l,d úÿ,s n,h ,nd .ekSug lïì ;=kla fyda y;rla fyda wjYH fõ'  fuh

wjdishls'  kuq;a f;l,d úÿ,s mßm:j, wvq uy;lska hq;a lïì Ndú; l< yels h'  th

jdishls'

f;l,d úÿ,s fudag¾j, lafIa;% oÕr t;Sfï oS werUqï oÕr wjYH fkdfõ'  tfuka

u ÿjjk oÕrfha lïì uy;ska wvq lr .; yels h'  fï ksid tl,d úÿ,s fudag¾ iuÕ

iei|Sfï oS f;l,d úÿ,s fudag¾ cjfhka  iudk jqj o m%udKfhka yd nßka tl,d úÿ,s

fudag¾j,g jvd l=vd h'  f;l,d úÿ,s fudag¾j, jHdj¾;h jeä fõ'  lafIa;% oÕrj,

iemhqï w.% yqjudre lsÍfuka f;l,d fudagrhl N%uK ÈYdj myiqfjka udre l< yels fõ'

f;l,d úÿ,sh RcqlrKfha oS th iqug lsÍu i|yd wvq Odß;djla we;s Odß;%l

m%udKj;a h'

l¾udka; Yd,dj, úúO WmlrK yd hka;% Ndú; flf¾'  fïjd ls%hd;aul ùfï oS

wk;=re we;s ùug we;s tla fya;=jla kï tajdfha we;eï p,k fldgia p,kh jk nj fkd

fmkSu h'  fuh  N%fïlaI   M,h kï fõ'  fufia fkd fmkk wjia:djla jkafka m%;soSml

mykaj, wdf,dalh hgf;a tajd ls%hd lsÍfï § h'  fndfyda l¾udka; Yd,dj,
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wdf,dallrKh i|yd m%;soSml myka Ndú; lrhs'  idudkH weig fkd fmfkk uq;a  fuu

mykaj,ska wdf,dalh msgjkafka  .eiaiSula we;sj h'

f;l,d úÿ,sfha iemhqï ;=kg fjk fjk u myka iïnkaO lr wdf,dalh ,nd§fuka

N%fïlaI M,h uÕ yrjd .; yels h'  tfia jkafka f;l,d úÿ,sfha tla tla l,dj 1200

l mudjlska miq we;s ùuhs'  tla mykla ksfjk úg wfkla myk oe,aù mej;Su ksid

wdf,dalh taldldÍ j ,efí'
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  4' ñkqï WmlrK

úÿ,s mßm:hl .,d hk Odrdj iy tu Odrdj .,d hdug fya;= jk fjda,aáh;dj

uekSug m%Odk jYfhka ñkqï WmlrK Ndú; fõ' Bg wu;r j m%;sfrdaOh" ixLHd;h"

fjda,aáh;dj wdoSh uekSug o ñkqï WmlrK Ndú; fõ' w.h lshùfï l%uh wkqj uekqï

WmlrK m%Odk jYfhka fldgia follg fnfoa'

1' m%;siu

mßudKhla u; .uka lrk o¾Ylhla u`.ska w.h fmkajhs'

2' ixLHdxl

ixLHd;aul w.hla f,i fyda tjeks mshjr l%uhlska LED " LCD fyda tjeks wxls;

l%uhlska w.h olajhs'

m%;siu f,i ñkqï ,nd .ekSug o¾Ylhla fj; hï n,hla ^N%uK jHdj¾;hla&

fhosh hq;= h' tu n,h" uekSug wjYH rdYsfha úYd,;ajh wkqj fjkia fõ' fhdokq ,nk

tu N%uK jHdj¾;hg m%;súreoaO j l%shdlrjkq ,nk md,k jHdj¾;hla u`.ska o¾Ylh

lsishï fldaKhlska W;al%uKh ù kj;S' tfia fkd jqk fyd;a o¾Ylh fkd lvjd N%uKh

fõ' N%uK jHdj¾;h ,nd .ekSug m%Odk l%u folla wkq.ukh lrhs' tajd"

1' i, o`.r

2' i, hlv "  kï fõ

i, o`.r ñkqï WmlrKi, o`.r ñkqï WmlrKi, o`.r ñkqï WmlrKi, o`.r ñkqï WmlrKi, o`.r ñkqï WmlrK

pqïnl fCI;%hla ;=< msysá ikakdhl o`.rhla ;=<ska úÿ,s Odrdjla .,d hdug

ie,eia jQ úg o`.rh lrleùug wjYH n, hq.auhla fhfoa' ̂ *af,ñxf.a ju;a kshuh&' fuu

N%uK jHdj¾;h md,kh lsÍug wjYH md,k jHdj¾;h imhkq ,nkafka o`.rh ueoska

hk wCI oKavg iïnkaO ÿkq follsks' fuys oS pqïnl fCI;%h we;s lrkqfha iaÒr pqïnl

u`.sks' fujeks moaO;shla PMMC (Permenent Magnet Moving Coil) f,i oela fõ' my; a

rEmfhka o< igykla fmkajd we;' tys p iaÒr pqïnl jk w;r c hkq ikakdhl o`.rh

fõ' A bifla ÿkq jk w;r' B f,day udOHh fõ'
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o`.rh u;ska we;s lrk W;al%uK jHdj¾;h ta ;=<ska .,k Odrdjg;a" o`.rh N%uKh

jk wjldYfha pqïnl Y%dj >k;ajhg;a wkqf,dau j iudkqmd;sl fõ'

W;al%uKh jHdj¾;h  Odrdj  Y%dj >k;ajh

 ^tldldr Y%dj >k;ajhla i|yd&

 o`.rh ;=<ska .,k Odrdj

  ys ksh;h

tfuka u md,k jHdj¾;h" fldaKsl W;al%uKhg wkqf,dauj iudkqmd;sl fõ'

md,k jHdj¾;h  fldaKsl W;al%uKh

ÿkq ksh;h

fldaKsl W;al%uKh

W;al%uKh ia:djr jQ miq

     md,k jHdj¾;h 

=

 W;al%uK jHdj¾;h

fï wkqj o`.rfha W;al%uKh o`.rh ;=<ska .,k Odrdjg wkqf,dau j iudkqmd;sl

fõ' tu ksid .,k Odrdj i|yd mßudKh taldldr f,i fnod l%udxlkh l< yels fõ'

o`.rh T;d we;s yrfha f.dvkef.k iq<s Odrdj ksid we;s jk mßukaokh wju

lsÍu i|yd úúO Wml%u fhdod we;' flfia fj;;a fujeks 

PMMC

 j¾. iqÿiq jkafka

50µA  olajd jQ Wmßu Odrdj Rcq f,i uekSu i|yd h' thg jvd jeä Odrdjka ueksfï oS

Wm m: fhdod .ksñka jeäuk;a Odrdj" Wmm:h yryd .,d hdug i,iajhs' iuia; Odrdj

g iudkqmd;sl jk f,i l%udxlkh isÿ lrhs' fuu Wm m:h (s) i|yd ueka.kska ^;U"

uex.ksia iy ksl,a& jeks m%;sfrdaOfha WIaK;ajh ix.=Klh fkd i,ld yeßh yels ;rï

l=vd jQ  ñY% f,day Ndú; lrhs'

PMMC

r

S
T T

I
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r m%;sfrdaOfha WIaK;ajh ksid PMMC  ys isÿ jk m%;sfrdaO fjkia ùu ksid we;s jk fodaI

bj;a lrkq ,efí'

ueka.kska fyda fjk;a wdldrhl m%;sfrdaOhla PMMC  g fY%aKs .; lr fjd,aáh;dj

uekSug ilia l< yels h' mßudKh l%udxlkh lrkafka TT w.%j,g ,nd fok fjda,aáh;dj

uekSug h' ,nd fok fjda,aáh;djg ,efnk W;al%uKh iudkqmd;sl ksid f¾Çh mßudKhla

Ndú; l< yels h'

i, o`.r WmlrKhl jdis #i, o`.r WmlrKhl jdis #i, o`.r WmlrKhl jdis #i, o`.r WmlrKhl jdis #i, o`.r WmlrKhl jdis #

•  ixfõoS;dj b;d by< w.hla .kS'

•  mßudKh taldldr fõ'

•  ndysr pqïnl fCI;%j,ska ,efnk n,mEu b;d wvq fõ'

wjdis #wjdis #wjdis #wjdis #wjdis #

•  idfmaCI j ñ, wêl h'

•  ir, Odrd fjda,aáh;djla uekSug muKla Ndú; l< yels h'

2'  i, hlv ñkqï WmlrK2'  i, hlv ñkqï WmlrK2'  i, hlv ñkqï WmlrK2'  i, hlv ñkqï WmlrK2'  i, hlv ñkqï WmlrK

i, hlv ñkqï WmlrK j¾. folls'

•  wdl¾IK j¾.h ( fuys oS uDÿ hlv ;yvqjla mßkd,sldjla fj;g wdl¾IKh ùug

   i,iajkq ,efí'

•  úl¾IK j¾.h ( uDÿ hlvj,ska idok ,o l+re folla mßkd,sldjla ;=< ;nd tajd ;=<

   fm%arKh jk pqïnl fCI;%h u`.ska úl¾IKh ùug i,iajkq ,efí'

wdl¾IK j¾.hwdl¾IK j¾.hwdl¾IK j¾.hwdl¾IK j¾.hwdl¾IK j¾.h

A - mßkd,sldj B - uDÿ hlv ;yvqj S - bifla ÿkq

I - o¾Ylh D - W;al%uK jHdj¾;h C - md,k jHdj¾;h

M - mßukaokh bj;a lrk msiagkh
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 uekSug wjYH Odrdj mßkd,sldj fj; fhduq l< úg th ;=< ckkh jk pqïnl

fCI;%h  fya;=fjka uDÿ hlv ;yvqj mßkd,sldj fj; wdl¾IKh fõ' M j,ska o¾Ylh

iqug f,i .uka lsÍu isÿ jk w;r W;al%uK jHdj¾;h;a" md,k jHdj¾;h;a iudk jk

ia:dkfha k;r fõ'

W;al%uK jHdj¾;h  kï

      

I - mßkd,sldj ;=<ska .,k Odrdj

L - mßkd,sldfõ fm%ar;dj

θ - W;al%uK fldaKh

md,k jHdj¾;h kï  = C θ

iu;=,s; wjia:dfõ oS"

fuys Odrdj ^I& tys j¾. uOHkH uQ, w.hg iudk h' tu ksid m%;Hdj¾; Odrd

uekSug o fhdod .; yels h' W;al%uK fldaKh Odrdfõ j¾.hg iudkqmd;sl jk ksid

mßudKh wf¾Çh iajNdjhla .kS' ;j o mßkd,sldfõ pqïnl fCIa;% ;Sj%;dj tkï W;al%uK

jHdj¾;h tys weïmsh¾-fmdg .Kk u; r|d mj;S' tu ksid úúO Odrdjka uekSug fmdg

.Kka T;d ilia l< hq;= fõ'
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úl¾IK j¾.húl¾IK j¾.húl¾IK j¾.húl¾IK j¾.húl¾IK j¾.h

A mßkd,sldj ;=< T kue;s jl%dldr l%ufhka m<,ska jeä jQ uDÿ hlv ;yvqjla

;nd we;' B hkq iqug mDIaGhla u; r|jd we;s wlaIhg iïnkaO lrk ,o ;j;a ;=kS

;yvqjls' fuu ;yvq fol u mßkd,sldj Odrdj iemhQ úg we;s jk pqïnl fCI;%fhka

fm%arKh ù iudk O%ej iys; pqïnl njg m;a fõ' túg tlsfklska úl¾IKh jk neúka

wCIh N%uKh ù o¾Ylfha W;al%uKhla ,nd .; yels h' md,k jHdj¾;h bifla ÿkq

j,ska ,nd .; yels h'

i, hlv WmlrKj, md,k jHdj¾;h .=re;ajdl¾IKfhka o ,nd .kS' túg

tjeks óg¾ wksjd¾hfhka isria j ia:dmkh l< hq;= fõ' l¾udka; Yd,dj, md,k mqjre

i|yd fuu j¾.fha i, hlv ñkqï WmlrK Ndú; fõ' i, hlv ñ,s weógrhlg

fY%aKs.; lr m%;sfrdaOhla iïnkaO lsÍfuka fjda,aÜ ógrhla f,i Ndú; l< yels h'

jdis #jdis #jdis #jdis #jdis #

•  idfmaCI j ñf,ka wvq h' ksudj ir, h '

•  r`M f,i ksmojd we;'

•  ir, iy m%;Hdj¾; Odrd ñkqï i|yd Ndú; l< yels h'

wjdis #wjdis #wjdis #wjdis #wjdis #

•  ndysr pqïnl fCIa;% ksid mdGdxl fjkia úh yels h'

•  ir, Odrd i|yd Ndú; lrk úg ukaodhk ydks we;s fõ'

•  mßkd,sldfõ fm%ar;dj ksid m%;Hdj¾; ñkqï ,nd .ekSfï oS tys ixLHd;h ie,lsh hq;=

   n,mEula lrhs'

•  ;U lïìj,ska mßkd,sldj T;d we;s ksid WIaK;ajh wkqj mdGdxlh fjkia úh yels

    h'

•  mßudKh wf¾Çh fõ'
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u,aá ógrhu,aá ógrhu,aá ógrhu,aá ógrhu,aá ógrh

m%;Hdj¾; iy ir, Odrd fjda,aáh;d iy

Odrdjka uekSug;a" m%;sfrdaOh uekSug;a tl u

PMMC Ndú; lr nyqudkh fyj;a u,aáógrh

ilikq ,efí' ;j o tla tla rdYsfha úúO

mrdihka uekSug o PMMC Ndú; l< yels fõ'

Odrdj uekSfï oS úúO mrdihka i|yd úúO

w.fhka hqla; mßm: fhosh yels h' Odrdj uekSfï

oS Wmm: i|yd fhdok m%;sfrdaOj, w.hka

fnfyúka wvq fõ' 1 rEmfha i|yka mßm:fha

PMMC úúO Odrdjka uekSug fhdod we;s wdldrh

oela fõ'

fjda,aáh;dj uekSfï oS úúO mrdihka i|yd úúO w.hkaf.ka hq;= m%;sfrdaO

PMMC g fY%aKs.; l< hq;= fõ' fï i|yd ijqk;a (Tapped) lrk ,o m%;sfrdaO fhosh yels

h' 2 rEmfha i|yka mßm:fhka PMMC ys úúO fjda,aáh;d uekSu i|yd fhdod .; yels

wdldrh oelafõ'

ir, Odrd fjda,aáh;dj iy Odrdj uekSfï oS C W;al%uKh i|yd Odrdj ,nd

fokafka ndysr mßm:fhks' tu ksid Odrdfõ osYdj udre jqjfyd;a i, o`.rh úreoaO osYdjg

p,kh ù bifla ÿkq os. yef¾' bka miq ,nd .kakd mdGdxl ksjeros fkdfõ' tu ksid fuu

ñkqï ,nd .ekSfï oS O%eùh;dj udre ùu je,ela ùug ta i|yd taIKs (Probes) r;= iy l¿

j¾Kj,ska fhdod we;' ;j o tajd iïnkaO lrk ia:dkfha + iy -  f,i i|yka lr we;'

m%;sfrdaOh uekSfï oS PMMC ys W;al%uKh i|yd ir, Odrd iemhqula iïnkaO l<

hq;= h' ta i|yd fY%aKs.; l< úh,s fldaI folla fyda jeä .Kkla  PMMC g fY%aKs.;

j fhdod we;'

rEmh 1

R
V

rEmh 2
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B iy R f,i olajd we;af;a l¿ iy r;= taIKs fol fõ' X hkq ueksh hq;= m%;sfrdaO

hhs' taIKs fol ndysr j iam¾Y l< úg m%;sfrdaOh Y+kH jk ksid tys oS Wmßu Odrdjla

PMMC ;=<ska .,d hk neúka Wmßu W;al%uKhla ,efí' tuksid mßudKfha ol=Kq

fl<jr Y+kH ,l=K i|yka lr we;'  fY%aKs.; lrk ,o fldaIfha fjda,aàh;dj u; .,d

hk Odrdj fjkia jk neúka Y+kH ,CIHhg o¾Ylh iïmd; fkdfõ' túg .,d hk

Odrdj md,kh lsÍug úp,H m%;sfrdaOhla fY%aKs.; lr we;' (V
R
)  th iSreudre lsÍfuka

m%;sfrdaO mßudKh Y+kH lrd <.d lr .; yels fõ'  iEu m%;sfrdaO mßudKhl oS u fuu

Y+kH iSreudrej ilia l< hq;= fõ' fuu úp,H m%;sfrdaOh iSreudre lsÍfuka o¾Ylh Y+kH

lrd f.k taug fkd yels kï tys woyi jkafka fldaI ÿ¾j, ù we;s njhs'

fuu mßudKfhka ;j;a wu;r ld¾hhla bgq lr.; yels h' w¾O ikakdhl Wmdx.

mßCId lsÍfï oS ta i|yd wjYH fjda,aàh;dj taIKs foflka ,nd .; yels fõ' tys oS by;

mßm:h wkqj l¿ taIKssfhka + fjda,aàh;dj;a r;= taIKsfhka  - fjda,aàh;dj;a ,efnk

nj fmfka'

ta wkqj w¾O ikakdhlfha O%eùh;dj fuka u tys ikakdhl;dj;a mßCId l< yels

fõ' taIKs fol újD; j we;s úg m%;sfrdaO wkka; neúka i, o`.rh ;=<ska Odrdjla .,d

fkdhhs'  tuksid o¾Ylh W;al%uKhla fkdolajk neúka mßudKfha jï fl<jf¾ ∞

^wkka;h& i,l=K i|yka lr we;'

m%;Hdj¾; Odrdjka iy fjda,aàh;djka uekSfï oS RcqlrKh lsÍfuka miq i,

o`.rh fj; fhduq lrkq ,efí' túg m%;Hdj¾; Odrdjg fyda fjda,aáh;djg iudkqmd;sl

j ,efnk ir, Odrdj ksid W;al%uK jHdj¾;hla ,efí' tneúka mßudKh Bg wkqrEm j

l%udxlkh l< yels fõ'

u,aá óg¾ j¾.SlrKhu,aá óg¾ j¾.SlrKhu,aá óg¾ j¾.SlrKhu,aá óg¾ j¾.SlrKhu,aá óg¾ j¾.SlrKh

u,aá óg¾

m%;siu ixLHdxl

úoHq;a hdka;%sl bf,lafg%daksl

m%;siu u,aá óg¾j, w.h lshùu i|yd PMMC fhdod we;' úoHq;a hdka;%sl m%;siu

óg¾ iy bf,lafg%daksl m%;siu óg¾ w;r m%Odk fjkia lï 3 ls'

1'  ixfõos;dj #- fjda,aáh;dj uekSu i|yd mrdi f;darKh fhduq l< úg ñgrh ;=<ska

.,k Odrj wvq kï by< ixfõos;djla we;s ógrhla f,i ye|skafõ' tkï fjda,aáh;dj

uekSug wjYHh mßm:h ;=<ska b;d l=vd Odrdjla .,d hk úg oS" tu Odrdj m%;sfrdaOhla
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;=<ska .,d hk úg m%;sfrdaOh fomi fjda,aáh;dj ksjeros j ueksh yels óg¾ fõ' fjda,aáh;dj

uekSfï oS ógrhla ;=<ska Odrdj .,d fkd hkafka kï tkï m%Odk m%;sfrdaOh wkka; kï

th mßmQ¾K fjda,aÜ ógrhla f,i ye|skafõ' tfy;a PMMC i|yd b;d l=vd Odrdjla

wjYH fõ' ta wkqj m%odk m%;sfrdaOh b;d by< kï tjeks óg¾ ksjeros ñkqula f.k fok

ñg¾ fõ' fufia fY%aKs.; jk m%;sfrdaê w.h óg¾ uQKf;a i|yka lr we;' th fjda,Ü 1

lg kΩ fyda MΩ f,i ye|ska fõ' mrdi f;darKh úúO mrdij,g fhduq lrk úg

fY%aKs.; jk m%;sfrdaê w.h fu u`.ska fiúh yels h'

úoHq;a hdka;%sl m%;siu óg¾j, ixfõos;dj 2 kΩ/v isg 50 kΩ/v  olajd fõ'

idudkHfhka bf,lafg%daksl ;dCIKfha oS 20kΩ/v ixfõos;dj iys; ógrhla j;a Ndú;

l< hq;= fõ'  bf,lafg%daksl m%;siu óg¾j, ixfõos;dj 10 MΩ/v jeks by< w.fhka hqla;

h'

2' wHNka;r úNj iemhqu

úoHq;a  hdka;%sl m%;siu ógrhlg wNHka;r úNj iemhqula wjYH fkdfõ' m%;sfrdaOh

uekSfï oS muKla wNHka;r iemhqula u`.ska úÿ,sh imhd m%;sfrdaOh ;=<ska .,k Odrdj

PMMC  ;=<ska .,d hdug i,iajd tu Odrdj wkqj m%;sfrdaOh ;SrKh lrkq ,nhs'

bf,lafg%daksl m%;siu óg¾j, PMMC l%shd;aul lsÍu i|yd wNHka;r bf,lafg%daksl

mßm:hla fhdod we;' fuu mßm:h i|yd úÿ,s n,h ,nd oSug wNHka;r iemhqula

w;HjYH fõ' tu iemhqu mßm:hg iïnkaO lsßu i|yd ON/OFF iaúphla fjku u

iúlr we;' úoHq;a hdka;%sl ógrhl fujekakla fkdue;'

3' ´ï mrdih

úoHq;a hdka;%sl ógrhl ́ ï mrdih ol=fKa isg jug msysghs' bf,lafg%daksl u,aáóg¾

j, tu mrdih jfï isg ol=Kg lshjk mßos wNHka;r mßm:fhka fjkia lr we;'

lef;dav lsrK k<hlef;dav lsrK k<hlef;dav lsrK k<hlef;dav lsrK k<hlef;dav lsrK k<h

;rx.dldrhla ksÍCIKh lsÍug iy tys w.hka uekSug lef;dav lsrK k<h

Ndú; l< yels h' ixLHd;h iy úia;drfha Wmßu w.h fuys ueksh yels w.hhka fõ'

weógrhlska fyda fjda,aÜ ógrhlska Rcqj uekSug fkd yels fuu w.hhka u`.ska úúO

f;dr;=re ,nd.; yels fõ'

ßla;hla ;=< bf,lafg%dav folla ;nd thg úNj wka;rhla iemhq úg myiqfjka

bf,lafg%dak Odrdjla .uka lrhs' bf,lafg%dak msg lrk w.%h lef;davh f,i o ,nd

.kakd w.%h wefkdavh f,i o ye|ska fõ' fuu bf,lafg%dak .uka lrk ud¾.fha úoHq;a

fCI;%hla msysgq ùfuka bf,lafg%dak .uka lrk ud¾.h fjkia l< yels h' ;ajrK cd,h

iy kdNs.; cd,h u`.ska bf,lafg%dak loïnhla njg m;a l< yelsh' ;srig ;yvq folla
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;nd tla ;yvqjlg idfmaCI j wks;a ;yvqj + fyda - fjda,aàh;djla iemhSfuka tu ;yvq

fol w;r úoHq;a fCI;%hla ks¾udKh l< yels fõ' fuu ;yvq foflka N+.; fkd jk

;yvqjg lsh;a oe;s ;rx.hla ,nd oSfuka jfï isg ol=Kg fifuka fifuka bf,lafg%dak

.uka lr ùug ie,eiaúh yels h' lsh;a oe;s ;rx.fha ixLHd;h wkqj loïnh jfï isg

ol=Kg .uka lrk jdr .Kk fjkia fõ' fï w;r isria w;g ;nk ,o ;yvq foflka

tlla N+.; lr wfkla ;yvqjg fjk;a yeve;s ;rx.hl fjda,aàh;djla ,nd oSfuka ;srig

.uka lrk bf,lafg%dak loïNh isrig ,nd ÿka ;rx.hg wkqj by<g iy my<g .uka

lrhs' fuf,i ;rx.dldrh lef;dav lsrK k<fha uqyqKf;a igyka fõ'

Odrd iy úNj mßKdulOdrd iy úNj mßKdulOdrd iy úNj mßKdulOdrd iy úNj mßKdulOdrd iy úNj mßKdul

wêfjd,aáh;d iy wêOdrd idudkH PMMC lska fyda i, hlv ógrhlska uekSu

i|yd fuu mßKdul Ndú; fõ' ;j o ÿr ñkqï (TELEMETERING) i|yd o fïjd

Wmfhda.s lr .; yels h'

Odrd mßKdulh #-Odrd mßKdulh #-Odrd mßKdulh #-Odrd mßKdulh #-Odrd mßKdulh #-

by< Odrdjla uekSug fl<ska u PMMC fhosh fkd yel' ta i|yd Odrd mßKdul

fhdod .kS' tys m%d:ñlh i|yd fndfyda úg Ndú; lrkafka wêOdrd f.k hk lïìh hs'

oaú;Shslh i|yd isyska lïìfhka jeä fmdg ixLHdjla T;d  th lïìh jgd fhdojd we;'
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wêOdrd f.k hk ikakdhlh jgd ckkh jk úp,H pqïnl fCIa;%h u`.ska

oaú;Sl h lemSfuka tys fm%aß; úoHq;a .dul n,hla ckkh fõ' th u`.ska        PMMC

l%shd;aul fõ' mßudKh l%udxlkh lr we;af;a wêOdrd ueksh yels jk mßos h'

fjda,aàh;d mßKdulhfjda,aàh;d mßKdulhfjda,aàh;d mßKdulhfjda,aàh;d mßKdulhfjda,aàh;d mßKdulh #- #- #- #- #-

wêfjda,aàh;d uekSug fl<ska u fjda,aÜ ógr Ndú; l< fkd yels fõ' fï i|yd

fjda,aàh;d mßKdul fhdod .kS' tys m%d:ñlh i|yd jeä fmdgj,a .Kkla isyska lïìhlska

T;d .kq ,nhs' oaú;Shslh i|yd wvq fmdg ixLHdjla fhdod .kS'

wêfjda,aàh;d /yeka ud¾.fha fjda,aàh;djg idfmaCI j .,d hk Odrdj u`.ska

we;s lrk pqïnl fCIa;%h oaú;Shslh lemSfuka fm%aß; fjda,aàh;djla oaú;Shslfha we;s

lrhs'  fuu fjda,aàh;dj ksid .,d hk Odrdj ñ,s weógrhlska lshúh yels h' tfy;a th

l%udxlkh lr we;af;a ud¾.fha fjda,aàh;djg h' wêfjda,aàh;d iys; úÿ,s /yeka ÿßka

;nd  fjda,aàh;d mßKdul u`.ska ,nd .kakd l=vd fjda,aàh;dj md,k ueosß ;=< we;s

md,k mqjrej,g imhkq ,efí' tu`.ska wêfjda,aàh;d ksid we;s jk wk;=re j,lajd .;

yels h'

lsf,da fjdÜ meh ógrhlsf,da fjdÜ meh ógrhlsf,da fjdÜ meh ógrhlsf,da fjdÜ meh ógrhlsf,da fjdÜ meh ógrh

iemhqulska ,nd .kakd tall m%udKh uekSu i|yd fuu ógrh Ndú; fõ' fuu

ógrh ;=< Odrd o`.rhla iy fjda,aàh;d o`.rhla fhdod we;' tjdfha iïnkaO;d my;

oelafõ'
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Odrd o`.rfha iemhqu yryd .uka lrk  Odrdjg wkqrEm j pqïnl fCIa;%hla

yg.kS'  fjda,aàh;d o`.rfha iemhqï fjda,aàh;djg wkqj pqïnl fCIa;%hla yg.kS' fï

fol u úp,H pqïnl fCIa;%hka fõ' fuu pqïnl fCIa;%hka u`.ska ieye,a¨ we¨ñkshï

(Al) ;yvqj ;=< iq<s Odrd we;s fõ' fuu iq<s Odrd ksid we;s jk pqïnl fCIa;%fhka ;eáh

úl¾IKh fõ' tys m%;sM,h jkafka ;yvqj új¾;kh jgd N%uKh ùuhs' túg .,d hk

Odrdj jeä jk úg N%uK fõ.h jeä fõ' túg tys wCIhg iïnkaO lr we;s hdka;%Kh

u`.ska N%uK jdr .Kk igyka fõ' th lsf,dafjdÜ mehj,ska l%udxlkh lr we;' fufia

kshñ; oskhla ;=< jeh lrk tall .Kk igyka fõ'

u,aá ógrhla f;dard .eksfï oS ie,lsh hq;= lreKqu,aá ógrhla f;dard .eksfï oS ie,lsh hq;= lreKqu,aá ógrhla f;dard .eksfï oS ie,lsh hq;= lreKqu,aá ógrhla f;dard .eksfï oS ie,lsh hq;= lreKqu,aá ógrhla f;dard .eksfï oS ie,lsh hq;= lreKq

1'1'1'1'1' ixfõos;dj ixfõos;dj ixfõos;dj ixfõos;dj ixfõos;dj #- hï ld¾hhla i|yd u,aá ógrhla f;dard .ekSfï oS tys ixfõos;dj b;d

jeo.;a fõ' ixlS¾K mßm: rEm igykaj, ñkqï ,ndf.k we;s fjda,aÜ ógrh l=ula oehs

i|yka lr we;' tjeks mßm:hla mßCId lsÍfï oS wod< ixfõos;dj iys; ógrhla Ndú;

l< hq;= h'  idudkH ld¾hhka i|yd u,aá ógrhla ñ, oS .ekSfï os o ixfõos;dj

ie,ls,a,g .; hq;= h'

2' ñkqï mrdih 2' ñkqï mrdih 2' ñkqï mrdih 2' ñkqï mrdih 2' ñkqï mrdih # -   yels ;rï ñkqï mrdi jeä ñgrhla jvd iqÿiq fõ' ksjeros ñkqula

,nd .ekSug kï mrdih l=vd úh hq;= h' túg mßudKfha mr;rhka úYd, jk neúka

lshùu myiq fõ' mrdih l=vd jk úg mrdi .Kk jeä fõ'

idudkHfhka u,aáógrhlska d.c-V , d.c-A , a.c-V iy m%;sfrdaOh uekSu i|yd

myiqlï we;'
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 5' úÿ,s n, ckkh" iïfma%IKh yd fnod yeÍu

úÿ,s n, ckkh Electrical Power Genaration

úÿ,s n, ckkh i|yd úúO n,Yla;Ska Ndú; lrhs'  fhdod .kakd n, Yla;sh wkqj

fhdod .kakd l%ufõoh wkqj n,d.dr j¾.SlrKh l< yels h'  m%Odk jYfhka úÿ,s

n,d.dr my; j¾. follg fjka l< yels h'

1 c, úÿ,s n,d.dr

2' ;dm úÿ,s n,d.dr

;dm úÿ,s n,d.dr Ndú; lrk Yla;s m%fNaok wkqj kej; j¾.SlrKh l< yel'

1' ãi,a úÿ,s n,d.dr (Diesel Power Plant)

2' jdhq úÿ,s n,d.dr  (Gas Power Plant)

3' .,a wÕ=re úÿ,s n,d.dr (Coal Power Plant)

4' iajdNdúl jdhq úÿ,s n,d.dr

5' N+ ;dm úÿ,s n,d.dr

fuys § fïjdhska m%Odk jYfhka .,a wÕ=re úÿ,s n,d.dr yd øj bkaOk Ndú; jk

úÿ,s n,d.dr yd c, úÿ,s n,d.dr ms<sn| idlÉPd flf¾'

óg wu;rj my; oelafjk wdldrj,g o úÿ,sh ckkh lrhs'

1' iq<x úÿ,s n,d.dr  (Wind Power Plant)

2' uqyqÿ ;rx.j, Yla;sh Ndú;fhka (Tidle Power)

3' Woï r< Ndú;fhka

fïjd ms<sn| j 12 fYa%Ksfha § idlÉPd lr we;'

c, úÿ,s n,d.dr (Hydroelectric Power Stations)

Wia ia:dkhl we;s c,fha .nvd ù we;s úNj Yla;sh my<g .,d hdfï oS pd,l

Yla;sh njg mßj¾;kh ùu Wmfhda.S lrf.k wE; w;S;fha isg u c, frdaohla N%uKh

lrjd .ekSu u.ska úúO hka;% ls%hd lrùu isÿ úh'

19 jk ishji uq,a Nd.fha § c, frdaoh jeä ÈhqKq lr ;,nuk (Turbines) ksmojd

;,nukhg iïnkaO lr we;s úÿ,s cklhla (Electric Generator) u.ska úÿ,sh ksmojd

.ekSu isÿ úh'
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;dm úÿ,s n,d.drj,g idfmalaI j c, úÿ,s n,d.drhkays we;s my; oelafjk jdis

odhl;ajhka c, úÿ,s n,d.dr jHdma; ùug fya;= úh'

• .,d hk c,h mqk¾ckkh l< yels m%Njhla ùu'

• .,a wÕ=re" Lksc f;,a yd jdhq ,nd .ekSu i|yd  fuka u lekSï yd m%jdykh i|yd

úhoï oeÍug isÿ fkd ùu'

• úÿ,s n, ckkhg Ndú; l< c,h mdkSh yd jdßud¾. lghq;= i|yd fhdod .; yels

ùu'

• ;dm úÿ,s n,d.drj,g idfmalaI j kv;a;=j myiq ùu yd úhoï wvq ùu'

• ;dm úÿ,s n,d.drj,g jvd b;d by< ld¾hlaIu;djla mej;Su'  ^80] la muK&

• ;dm úÿ,s n,d.drj,g idfmalaI j b;d È.= l,la mj;ajd f.k hd yels ùu'

• c, úÿ,s n,d.dr ;dm úÿ,s n,d.dr fuka fkdj laIKsl j ls%hd wdrïN lsÍu (Start)

yd kej;aùu (Shut Down)  l< yels ùu'

• úÿ,sh ksmo ùu i|yd jk úhou b;d wvq ùu'

• c, úÿ,s n,d.dr i|yd wjYH c,dY bos lsÍï ksid w;=re M, f,i ëjr l¾udka;h

ÈhqKq ùu yd .xj;=r md,kh ùu'

c, úÿ,s n,d.dr bos lsÍfï § wjdisodhl ;;a;ajhla jkafka bos lsÍï i|yd úYd,

m%d.aOkhla jeh ùu yd bos lsÍï i|yd È.= ld,hla .;ùuhs'

c, úÿ,s n,d.drhla bos lsÍug iqÿiq ia:dkhla f;dard .ekSfï § ie,ls,su;a

úh hq;= lreKq

• c,h imhd .ekSfï  myiqj

• fyd| j¾Idm;khla iys; j¾Ih mqrd u m%udKj;a ;rï c, iemhqula iys; c, ud¾.

iys; m%foaYhla ùu' ^c, fmdaIs; m%foaY&

• c,h .nvd lsÍug we;s yelshdj" m%udKj;a ;rï c, Odß;djla .nvd lr ;eîug iqÿiq

c,dYhla bos lsÍug we;s yelshdj" wod< c, Odß;dj i|yd m%foaYfha N+ úoHd;aul

idOl .e,mSu'

• c, ysic, ysic, ysic, ysic, ysi     (Water Head)

c, ysi hkq c,dYfha fõ,af,a isg úÿ,s n,d.drhg we;s Wi m%udKhhs'  c, ysi

jeä jk ;rug úNj Yla;sh jeä fõ'

• úÿ,s n,d.drh msysgq jk ia:dkfha isg cd;sl úÿ,s n, cd,hg (National Power Grid)

we;s ÿr

fuu ÿr wju jQ ;rug wêfjda,aàh;d iïfma%IK ud¾. i|yd jk úhou w j u

lr .; yels h'

• úÿ,s n,d.dr jev ìug <Õd ùfï myiqj
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ÿïßh ud¾. fyda uyd ud¾. wdikakfha msysàfuka bos lsÍï i|yd wjYH WmlrK yd

øjH m%jdykhg myiq fõ'

•    c, úÿ,s n,d.dr j¾.SlrKh

     (Classification of Hydroelectric Power Stations)

wdldr lsysmhlg j¾.SlrKh lrhs'

1'  c, úÿ,s .=Kdx. u; mokï jQ j¾.SlrKh (Classification of Hydrolic Features)

•  idïm%odhsl c,úÿ,s n,d.dr idïm%odhsl c,úÿ,s n,d.dr idïm%odhsl c,úÿ,s n,d.dr idïm%odhsl c,úÿ,s n,d.dr idïm%odhsl c,úÿ,s n,d.dr (Conventional Hydroelectric Plant)

fuys § c, myrla yria lr fõ,a,la bos lr /ia lrk ,o c,h my< uÜgulg

f.k tafuka úÿ,sh ckkh lrkq ,nhs'  fuh idudkHfhka Ndú; lrkq ,nk

l%uhhs'  YS% ,xldfj Ndú; jkafka o fuu l%uhhs'

• fmdïm u.ska c,h .nvd l< yels úÿ,s n,d.dr fmdïm u.ska c,h .nvd l< yels úÿ,s n,d.dr fmdïm u.ska c,h .nvd l< yels úÿ,s n,d.dr fmdïm u.ska c,h .nvd l< yels úÿ,s n,d.dr fmdïm u.ska c,h .nvd l< yels úÿ,s n,d.dr ^̂̂̂̂Pump Storage Plant)

fuys § úÿ,sh ckkh lr msg jk c,h úÿ,s b,a¨u wvq fõ,djka ys §  (off peak

hours)   úÿ,s fmdïm u.ska kej; by<g fmdïm lr kej; úÿ,sh ckkh i|yd

Ndú; lrhs'

• c, ;rx. úÿ,s n,d.dr c, ;rx. úÿ,s n,d.dr c, ;rx. úÿ,s n,d.dr c, ;rx. úÿ,s n,d.dr c, ;rx. úÿ,s n,d.dr (Tidle Power Plant)

uqyqÿ c,fha we;s jk c, ;rx.j, úNj Yla;sh Ndú;fhka úÿ,sh ckkh lsÍu

fuu l%uhhs'

2' c,h .nvd lsÍu u; mokï jQ j¾.SlrKh (Classification of Storage

and pondage)

•  c,h .nvd lsrSu i|yd c,dYhla bos lsrSuc,h .nvd lsrSu i|yd c,dYhla bos lsrSuc,h .nvd lsrSu i|yd c,dYhla bos lsrSuc,h .nvd lsrSu i|yd c,dYhla bos lsrSuc,h .nvd lsrSu i|yd c,dYhla bos lsrSu

j¾Ih mqrd taldldÍ j c,h .,d hk c, myrla fkdue;s úg c,dYhla bos lr c,

myf¾ c,h wvq ld,hg o wjYH ;rï c, Odß;djla mj;ajd .kS'  uyd mßudK c,

úÿ,s n,d.drj, fuu l%uh Ndú; fõ'

• ;djld,sl c,h r|jd .ekSu i|yd l=vd c,dYhla fyda gexlshla bos lsÍu;djld,sl c,h r|jd .ekSu i|yd l=vd c,dYhla fyda gexlshla bos lsÍu;djld,sl c,h r|jd .ekSu i|yd l=vd c,dYhla fyda gexlshla bos lsÍu;djld,sl c,h r|jd .ekSu i|yd l=vd c,dYhla fyda gexlshla bos lsÍu;djld,sl c,h r|jd .ekSu i|yd l=vd c,dYhla fyda gexlshla bos lsÍu

j¾Ih mqrdu taldldÍ j c,h .,d hk c, myrla we;s úg wjYH mSvkh ,nd

.ekSug muKla ;djld,sl j c,h .nvd lr .ekSu i|yd l=vd c,dYhla fyda

gexlshla b¢ lrkq ,nhs'  fuu gexlsh f*dafí gexlsh (Forebay tank) kñka

y÷kajhs'  l=vd mßudK c, úÿ,s n,d.drj, fuu l%uh Ndú; lrhs'
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3'  Odß;dj u; mokï jQ j¾.SlrKh (Classification of Capacity) )

my; oelafjk wdldrhg Odrs;dj wkqj j¾.SlrKh lrhs'

• b;d wvq Odß;d n,d.dr 0.1MW olajd

Very Low Capacity Plants

• wvq Odß;d n,d.dr -  1MW olajd

Low Capacity Plants

• uOHu Odß;d n,d.dr -  10MW olajd

Medium  Capacity Plants

• wêOdß;d n,d.dr -  10MW g jeä

High  Capacity Plants

4'  c, ysi wkqj  j¾.SlrKh (Classification of Water Head)

idudkHfhka my; oelafjk wdldrhg j¾.SlrKh l<;a fuu Wi m%udK fjkia úh

yel'

c, ysi hkq c,dYfha fõ,af,a isg úÿ,s n,d.drhg we;s Wfiys mr;rhhs'

• wvq ysi iys; n,d.dr

Low Head Plants <15m

• uOHu ysi iys; n,d.dr

Medium Head Plants 15 - 70m

• by< ysi iys; n,d.dr

High Head Plants 71 - 250m

• b;d by< ysi iys; n,d.dr

Very High Head Plants >250m

• by< ysi iys; n,d.drj, fm,agka j¾.fha ;,nuk Ndú; lrk w;r uOHu ysi

iys; n,d.drj, *e/kaisia (Francis) flma,dka (Kaplan) yd fm%dfm,¾ (Propeler) j¾.fha

;,nuk Ndú; lrhs'  c, Odß;dj wvq c,dY i|yd by< ysi iys; n,d.dr jvd;a iqÿiq

jk w;r b; úYd, c, Odß;djla iys; c,dYhla we;s úg uOHu ysi iys; n,d.dr

iqÿiq fõ'
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uqyqÿ ;rx. Ndú;fhka yd .Õl c,fha .,d hdu (Run off river) Ndú;fhka bos flfrk

n,d.drj,g wvq ysi iqÿiq fõ'

5' bos lsÍfï l%uh u; mokï jQ j¾.SlrKh

(Classification of Constructional Method)

idudkHfhka my; oelafjk wdldrhg j¾.SlrKh l<;a fuu Wi m%udK fjkia úh

yel'

1. .,d hk c, myrla u.ska ls%hd;aul n,d.dr ^̂̂̂̂Run - off - Riever Plant)

.Õl .,d hk c, myr u.ska N%uKh ùug iúlr we;' m%dfhda.sl j t;rï Ndú;

fkd jk l%uhls'  fï uÕska ckkh l< yels úÿ,s Odß;dj b;d wju jk w;r

ls%hdldß;ajh c, myf¾ fõ.h u; r|d mj;S'

2' fõ,a,la ne£u uÕska c, myr yria lr c,dYhla bos lsÍfï l%u folls'

1' c,dYfha fõ,a, mduq, úÿ,s n,d.drh msysgqjk l%uh

;eks;,d m%foaYhl § fuu l%uh Ndú; lrhs'  fuys § c, ysi jkafka fõ,af,a

Wihs'  Wod ( Wvj,j c,dYfha msysgqjd we;s n,d.drh

11' c,dYfha isg my<g c,h f.k f.dia my< m%foaYhl msysgqjd we;s n,d.drhl

úÿ,sh ksmoùu

Wod ( ,xldfõ m%Odk úÿ,s n,d.dr iEu tlla u mdfya fuu .Khg wh;a h'

;, nukh

cklh

c, myr
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by; i|yka wdldrfha úÿ,s n,d.drhl msßie,eiau ̂ Layout& my; oelafõ'

by; msß ie,eiaug wkqj c, úÿ,s n,d.drhl ls%hdldß;ajh fufia úia;r l< yel'

c,dYfha we;s c,h mSvk WuÕla uÕska c, ysila ,nd .; yels ia:dkhlg /f.k

hhs'  c,dYfha fõ,af,a isg Rcqj u c, ysila mj;S kï mSvk WuÕ wjYH fkdfõ'

tneúka úlafgdaßhd" rkafoKs., yd rkagefò úÿ,s n,d.drj, mSvk WuÕla fkdue;'

c,dYfha isg Rcq ju c, ysila ,nd .; fkd yels Wl=fj," fld;auf,a" by< fld;auf,a

jeks n,d.drj, mSvk WuÕla we;' mSvk Wuf.ka miq  fldgq  fodr (Penstock) kñka

ye¢kafjk k< ud¾.hla Tiafia c,h my;g f.k ths'   fldgq fodr wdrïN jk ia:dkfha

i¾ck gexlshla bos lr we;'  i¾ck gexls fldgq fodr my< fl<jf¾ o msysgqjd we;'

i¾ck gexls uÕska c,fha le,Uqu (Water hammering) ksid fldgq fodr k< u; we;s jk

mSvkh wju lsÍu isÿ lrk w;r tu i¾ck gexls mSvkh ksoyia lrk lmdghla (Pressure

Relief Valve)  f,i o ls%hd lrhs'

;j o úYd, úÿ,s ì| jeàul § iïmQ¾Kfhka u úÿ,s ckkh ls%hd;aul lsßu

kj;ajkq ,nhs'  fuys § úÿ,s cklh ls%hd;aul ùu kj;ajkqfha ;,nukh fj; iemfhk

c, iemhqu jid oeófuks'  fuys § we;s jk wêl mSvkh ksid fldgq fodrg ydks úh yel'

fujeks wjia:djl § we;s jk mSvkh ksoyia lr fldgq fodr wdrlaId lr .ekSug o i¾ck

gexls WmldÍ fõ'

fldgq fodr Tiafia .,d tk c,h lmdg ^Valve& Tiafia ;,nukh fj;g fhduq

fõ'  ;,nukh fj; fhfok c,fha mSvkh u; th N%uKh jk fõ.h tkï ñks;a;=jg

lerlefjk jdr .Kk  (r.p.m.)  ;SrKh fõ' r.p.m w.h u; ckkh jk úÿ,sfha ixLHd;h

r|d mj;S'  fuu ixLHd;h ksh; w.hl mj;ajd .; hq;= hs'  (50Hz)

cklfha m%;sodkfhka ,nd .kakd nerh wvq jeä jk úg ;,nukfha fõ.h

fjkia fõ'  fuh j<lajd .ekSug ;,nukh u; fhfok c, mSvkh wvq jeä lsßu i|yd

Vicate gate fhdod we;'  fïjd i¾fjda fudag¾ (Servo motor) u.ska iajhxlS%h j wefrñka

jefiñka ;,nukh N%uKh jk fõ.h taldldÍ j ;nd .kshs'
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Servo Motor j, úfYaI;ajh jkafka b;d iqug j fõ.h md,kh l< yels ùu yd

laIKsl j keje;aùu" wdrïN lsßu yd N%uKh jk ÈYdj udre lsÍfï yelshdjhs'

fuu iajhxlS%h md,kh ksid úÿ,sh wvqfjka mßfNdackh lrk úg Vicate gate

u.ska c,dYfhka uqod yßk c, m%jdyh wvq ùfuka c,dYfha c,h b;sß lr .; yel'

c, úÿ,s n,d.drj, Ndú; jk ;,nuk my; oelafjk mßÈ j¾.SlrKh l< yel'

;,nuk øj m%d:ñl pd,lhla (Hydrolic Prime Mover) f,i o y÷kajhs'

;,nuk

Turbine

m%;slS%hl j¾.h wdfõ.S j¾.h

Reaction Type Impulse Type

*%ekaisia wjr fm;s fm,agka ù,a

Fransis   Propelar                                 Pelton Wheel

ia:sr fm;s iys; (Fixed)    fjkia l< yels fm;s iys;  (Kaplan)

m%;sl%Shl j¾.fha ;,nuk ;sria wlaIfha (Vertical) N%uKh jk w;r ;,nukh isria

j msysgqjd we;'  uOHu ysila iys; n,d.drj, nyq, j Ndú; jkafka m%;sl%Shl ud¾.fha

;,nuk fõ'  ,xldfõ we;s c, úÿ,s n,d.dr fndfyduhla uOHu ysi iys; n,d.drfõ'

fïjdhska jeä m%udKhl Ndú; jkafka m%;sl%Shl j¾.fha ;,nukhla jk *%Ekaisia j¾.fha

;,nuk fõ'

wdfõ.S j¾.fha ;,nukhla jk fm,agka ù,a ;,nukh by< ysi yd my< ysi iys;

c, úÿ,s n,d.drj, Ndú; fõ'  ,xldfõ we;s l=vd mßudKfha c, úÿ,s n,d.dr fndfyduhl

fm,agka ù,a j¾.fha ;,nuk Ndú; fõ'  fïjd isria wlaIfha N%uKh jk w;r ;,nuk

;sria j msysgqjd we;'
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fm,agka ù,a

lma,dka ;, nukh

*%ekaisia ù,a ;, nukh

;dm úÿ,s n,d.dr

;dm úÿ,s n,d.drhl § lsishï Wml%uhlska ;dmh Wmojd f.k ta ;dmh uÕska c,h

jdIam lr c, jdIam uÕska ;,nukhla (Turbine) lrljd ;,nukhg iïnkaO lrk ,o

úÿ,s cklhla uÕska úÿ,sh ckkh lr .ekSu isÿ lrhs'
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 fndfyda rgj, c, úÿ,s W;amdokh n,Yla;sh i|yd úhoula fkdue;s neúka ,dNodhS

jqj o fndfyda rgj, c, úÿ,s n,d.dr bos lsÍug wjYH c, ysila (Water head)  fkdue;s

ksid ;dm úÿ,s n,d.dr f,dj mqrd nyq, j jHdma; j we;'

;dm úÿ,s n,d.drhl m%Odk Wmdx. (Major Component)  oelafjk leá igykla

my; oelafõ'

by; leá igykg wkqj c,dYhl we;s c,h fmdïmhla uÕska fmdïm lr

fndhsf,arejla ;=<ska hjd r;a lrhs'  fndhsf,arejg ;dmh ,nd §u i|yd úúO bkaOk

Ndú; lrhs'  Ndú; lrk bkaOkh wkqj ;dm úÿ,s n,d.dr kej; j¾.SlrKh l< yel'

r;a jQ c,fhka ckkh jk c, jdIam wêl ;dmkh (Super heating) uÕska ;j ÿrg;a

r;alr f;;a c, jdIam úh<s c, jdIam njg m;a lr mSvkhla hgf;a ;,nukhg fhduq

lrhs'  fï uÕska ;,nukh lrlefjk w;r tys wlaIhg iïnkaO lr we;s úÿ,s cklh

o lrleùfuka úÿ,sh ckkh lrhs'  ;,nukh N%uKh ù msg jk c, jdIam ix>kSldrlhla

(Condencer)  ;=<ska hjd isis,a lr c,h njg m;a lr kej; fmdïmhla uÕska c,dYhg uqod

yÍ'

fuys ls%hdldß;ajh r|d mj;skafka f;dard .;a c, jdIam pl%h (System cycle)  u; h'

fï ksid ;dm úÿ,s n,d.dr jdIam úÿ,s n,d.dr (Steam power station) kñka o y÷kajhs'

;dm úÿ,s n,d.drhla msysgq ùu i|yd iqÿiq mßY%hla f;dard .ekSfï § my; i|yka

lreKq ms<sn| j ie,ls,su;a úh hq;= h'

1' wjYH bos lsÍï yd wkd.;fha § flfrk jeä ÈhqKq lsÍï i|yd m%udKj;a bvï

m%udKhla fjka lr .; yels ùu'

2' fndhsf,are i|yd yd ix>kSldrl (Condencer) isis,kh i|yd iqÿiq c,h myiqfjka

imhd .; yels ùu'
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3' fndhsf,are Wÿka i|yd wjYH bkaOk myiqfjka yd wvq úhoulska m%jdykh lr

.ekSfï myiqlï iys; ùu'

4' kd.ßl m%foaYhlska wE;aj msysàu'

;dm úÿ,s n,d.drj, Ndú; jk ;,nuk my; oelafjk wdldrfha

tl u wlaIhg ;,nuk ;=kla iú l< úfYaI wdldrhlska ilid we;'

H P -  wêmSvk ;,nukh

IP -  uOHu mSvk ;,nukh

LP -   wvq mSvk ;,nukh

              fuu ;,nuk ixhqla;fha m%;sls%hd j¾.fha (Reaction type) yd wdfõ.S j¾.h

(Impulse type) hk j¾. fofla u ;,nuk we;'  fuu ;,nuk ixhqla;h ksid c,

jdIamj, we;s úNj Yla;sh Wmßu ld¾hlaIu;djlska hqla; j pd,l Yla;sh njg

mßj¾;kh lsÍug yelshdj ,eî we;'

;dm úÿ,s n,d.dr Ndú; lrk bkaOk j¾.h wkqj kej; my; oelafjk mßÈ

j¾.SlrKh l< yel'

1' .,a wÕ=re n,d.dr (Coal Power Plant)

2' Lksc f;,a ^ãi,a" oeú f;,a& n,d.dr

3' iajdNdúl jdhq (Natural gas )

4.  kHIaál n,d.dr (Nuclear Power Plants)

•       .,a wÕ=re n,d.dr

f,dalfha bÈ lr we;s ;dm úÿ,s n,d.drj,ska fndfyduhla .,a wÕ=re bkaOkh

jYfhka Ndú; lrhs'

.,A wÕ=re n,d.dr msysgqùfï È .,a wÕ=re myiqfjka m%jdykh lr .; yels ia:dkhl

n,d.drh ia:dmkh lsÍu jdis odhl h' .,a wÕ=re ksê we;s rgl kï .,a wÕ=re m;,aj,g



59

wdikakfha n,d.drh msysgqjkq ,nk w;r .,a wÕ=re fkdue;s rgl kï myiqfjka fjk;a

rglska m%jdykh lr .; yels jk fia jrdhla wdikakfha msysgqjhs'

WodyrKhla f,i ,xldfõ mq;a;,u fkdfrdÉfpdaf,a msysgqjd we;s .,a wÕ=re

n,d.drh uqyqÿ fjr< wdikakfha msysgqjd we;'  fkdfrdÉfpdaf,a jrdhla fkdue;s neúka

keõj,ska f.k tk .,a wÕ=re wE; uqyqfoa § n;a;,aj, mgjd f.dvìug f.k tkq ,nhs'

.,a wÕ=re jir ;=klg muK wjYH m%udKh .nvd lr ;nkq ,nhs'  .nvd lsÍfï

§ m%foaYfha WIaK;ajh wêl kï c,h iuÕ ñY% lr .nvd l< hq;=hs' ke;fyd;a wêl

WIaK;ajh ksid .nvd lr we;s .,a wÕ=re oykh ùug yelshdj we;'  fkdfrdÉfpdaf,a §

o .nvd lrkq ,nkafka c,h iuÕ ñY% lsÍfuks'

fndhsf,arejg ;dmh imhkq ,nkafka bkaOk oykfhks'  lsishï bkaOkhl tall

ialkaOhlska ,nd .; yels kshñ; le,ß m%udKhla we;'  fuh wvqu ydkshlska tkï by<

laIu;djlska ,nd .; hq;= hs'

bkaOk caj,k wxlhg meñKSu myiq lsÍu i|yd l=vd wxY= njg m;a lsÍu l<

hq;=hs'  .,a wÕ=re Ndú;fha È (Crusher)  u.ska 25mm fldgiaj,g lvk w;r bka miq

(Ball mill) Ndú;fhka l=vq (Powder)  njg m;a lrhs'

l=vq njg m;a lrk ,o .,a wÕ=re odylhla ;=<g hjkq ,nhs'  odylfha m%Odk ld¾h

jkafka jd;h yd bkaOk wjYH wkqmd;hg ñY% lr mQ¾K oykhla we;s lsÍuhs'

jdhq ;dmlh (Air Heater) uÕska n, .ekajQ jdhq m%jdyhla (Drafting Air) oyk l=àrhg

,nd § oykh ld¾hlaIu lrjhs'  fï wdldrhg fndhsf,arejg ,nd fok ;dmh uÕska c,h

jdIam njg m;a lrhs'

fndhsf,arejg imhk c,h b;d msßisÿ ;;ajfhka ;sìh hq;= hs'  tu c,fha >k

wmøjH fyda Lksc ,jK wvx.= jqjfyd;a ;,nukfha ;,j,g (blade) ydks isÿ úh yel'

tu ksid fï i|yd Lksc ,jK bj;a lrk ,o (Deminaralized)  wdiD; c,h (Distil

Water) Ndú; lrhs'

;,nuk N%uKh lrùfuka miq msg jk c, jdIam ix>kSldrlhka (Condencer)

;=<ska hjd isis,a lrhs'  fuu ix>kSldrlh isis,a lsßu i|yd ix>kSldrlfha msg;ska we;s

ngj,g msáka we;s ;j;a ng moaO;shla yryd c,dYhlska ,nd .kakd c,h .,d hdug

i,iajhs'  ^,xldfõ fkdfrdÉfpdaf,a § fï i|yd uqyqÿ c,h Ndú; lrhs'&
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ix>kSldrlfhka ;dmh Wrd f.k WKqiqï jk fuu c,h isis,k l=¨klg hjd isis,a lr

kej; c,dYhg ^uqyqog& uqod yßhs'  fuys § c,h ,nd .;a c,dYfha fyda uqyqfoa c,fha

WIaK;ajhg iudk f,i uqod yßk c,fha WIaK;ajhg wvq lr uqod yeßh hq;= hs'

oeka ix>kSldrlh ;=<ska .uka lrk c, jdIam >kSNjkh ù c,h njg m;a fõ'

fuu c,h fmdïmhla uÕska (Boiler feed pump / BFP) fndhsf,arejg fmdïm lrhs'

.,a wÕ=re oykfhka msg jk jdhqfõ wvx.= i,am¾ yd >k ldnka yd i,am¾ wxY=

mßirhg uqod yeÍu ydkslr h'  tu ksid ta i|yd úfYaI Wml%u fhdod we;'

oykfhka msg jk msgdr jdhqj msg jk Ññksfha Electrostatic pacipitator/ESP hla

iú lr we;'  fuys we;s iaÓ;s úoaHq;a wdfrdamKh fya;=fjka msgdr jdhqfõ we;s ishqï i,am¾

iy ldnka wxY= ì;a;sh fj;g weof.k Ññksh my<g f.k ths'  my<g tk fuu wmøjH

(Bottam Ash)  kñka y÷kajk w;r fïjd isfuka;s ksIamdokh i|yd Ndú; lrhs'

by<g hk jdhqfõ we;s wmøjH (Fly Ash)  kñka y÷kajk w;r tu jdhqj o uqyqÿ

c,h ;=<ska hjd fia§ulg ,la lrhs'  tys§ o ;jÿrg;a i,am¾ bj;a fõ'  bkamiq 150m  la

muK by<ska wjldYhg msgdr jdhqj uqod yßhs'  uqodyßk msgdr jdhqfj 0'4] la  muK

i,am¾ b;sß fõ'

2' Lksc f;,a n,d.dr

fï i|yd ãi,a yd oeúf;,a m%Odk jYfhka Ndú; lrhs'  f;,a Ndú; lsÍfï § .,a

wÕ=re Ndú;hg jvd jdishla jkafka øjhla ksid Ndú;h yd .nvd lsÍu myiq ùu h'

;j o f;,aj, tall ialkaOhl wvx.= le,rs m%udKh o .,a wÕ=rej, fuka 1 1$2

.=Khla muK fõ'

kuq;a .,a wÕ=rej,g jvd Lksc f;,a ñ, by< neúka Lksc f;,a Ndú;fhka úÿ,s

ckkfha § jeä úhoula oeÍug isÿ fõ'

Lksc f;,a oykfha § o Êj,k wxlhg meñKSfï myiqj i|yd l=vd wxY= njg m;a

lsÍu isÿ lrkq ,nhs' fuh Atom Ignition kñka y÷kajhs'  fuys § o wfkla ls%hdj,Ska by;

.,a wÕ=re n,d.drj, ls%hdldß;ajhg iudk fõ'
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3' kHIaál úÿ,s n,d.dr

kHIaál úÿ,s n,d.drj, § wvq wuqøjH m%udKhla Ndú; lr jeä cjhla ,nd .;

yels h'  kHIaál úÿ,s n,d.drj, leá igykla my; oelafõ'

fuu n,d.drj, bkaOk f,i Ndú; jkafka úlsrKYS,S uQ, øjHhla jk hqf¾kshï

h'  hqf¾kshï m%;sls%hdldrlhla ;=< m%;sls%hd lsÍug i,iajhs'  fuu m%;sls%hdfõ § kshqfg%dak

msg lrñka úYd, ;dmhla msg lrhs'  fufia msg jk kshqfg%dak úYd, fõ.hlska .uka

lrhs'  fufia wêl fõ.hlska .uka lrk kshqfg%dakhla B<Õ m%;sls%hdj i|yd hqf¾kshï

mrudKqjla iuÕ fyd¢ka .eàu n,dfmdfrd;a;=  úh fkd yel'  tneúka fï i|yd

kùldrlhla Ndú; lrhs'  kùldrlhla hkq wvq mrudKql ialkaOhkaf.ka hq;a H, He,C

hkdÈfhka ilid .kakd ,oaols'  idudkHfhka ñksrka ner c,h iuÕ Ndú; lrhs'

isis,k ldrlh

by; m%;sls%hdj wLKav j isÿ jk w;r wêl ;dmhla ckkh fõ'  fuu ;dmh

m%;sls%hdldrl ;=<ska hjk ,o øjhla fyda jdhqjla ̂ Wod ( c,h CO
2 
& uÕska ,nd f.k msgg

f.k ú;a fndhsf,arejg ;dmh ,nd fohs'  fuh isis,k ldrlh (coolent)  kñka y÷kajhs'

fï uÕska msg;g ;dmh ,nd .ekSu fuka u l=àrh ;=< WIaK;ajh my; fy,Su o lrhs'

md,k o`vq  (Control & Rods)

fuh uÕska kshqfg%dak i%djh md,kh lrhs'  isis,k ldrlhg Wrd .; yels m%udKhg

muKla ;dmh ksmofjk whqre m%;sls%hd isÿ lsÍu i|yd kshqfg%dak i%djh md,kh l<hq;= h'

tkï kshqfg%dak i%dj >k;ajh md,kh l< hq;= h'  idudkHfhka fï i|yd fndafrdaka

ldnhsÜ (Boron Carbite) u, fkd nef|k jdfka fyda leâñhï iuÕ Ndú; lrhs'
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by; rEm igyfka oelafjk m%;sls%hdldrlhl isis,k ldrlh f,i jdhqj Ndú;

lrhs'  fuys § wêl mSvkhla hgf;a bkaOk o`vq ^úlsrKYS,S uQ,øjH& yryd CO
2
  jdhqj

fmdïm lrkq ,nhs'  fuu r;a jQ jdhqj uÕska fndhsf,arefõ we;s c,h yqud,h njg m;a

lr ;,nuk ls%hd lrjhs'

jdhqj fjkqjg isis,k ldrlh f,i c,h fhdod .kakd m%;sls%hd ldrl o we;'

fuys § c,h mSvkhla hgf;a fndhsf,arejg fmdïm lrkq ,efí'  tys § yqud,h ksmo fõ'

óg wu;r j yqud,h ksmoùug .kakd c,h uÕska u isis,k ls%hdj,sh isÿ lr .; yels

wkaoug ilid we;'

m%;Hdj¾;k Odrd úÿ,s ckl  (A.C. Electric Genarator)

by; úia;r lrk ,o ́ kEu l%uhlska ;,nukhla N%uKh lrùfuka ;,nukfha

wlaIhg iïnkaO lrk ,o úÿ,s cklhla N%uKh lrùfuka úÿ,sh ckkh l< yels h'

pqïnl lafIa;%hla ;=< tu pqïnl lafIa;%h lefmk fia ikakdhl oÕrhla p,kh

lrùfuka ikakdhl oÕrh fo fl<jr úoHq;a .dul n,hla ckkh l< yels nj 12

fYa%Ksfha § bf.k f.k we;'

l=vd mßudKfha úÿ,s cklj, pqïnl lafIa;%h ksh; j ;nd tu pqïnl lafIa;%h
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 lefmk f,i ikakdhl o`.rh N%uKh lrjkq ,efí'  kuq;a úÿ,s n,d.drj, Ndú; jk

úYd, m%udKfha cklj, ikakdhl oÕr folla fomiska ksi, j ;nd pqïnlh N%uKh

lrkq ,nhs' fïjdfha pqïnlh i|yd o`.rhla Ndú; lrkq ,nk w;r tajdg ndysr úÿ,shla

imhd úoHq;a pqïnl njg m;a lrhs'

fï i|yd negß moaO;shlska (Battary Bank) ndysßka ,nd fok ir, Odrdj fyda

RcqlrKh lrk ,o m%;Hj¾; Odrdj ldnka we;s,s yd uqÿ uÕska pqïnl o.r fj; ,nd

fohs'

tl,d cklhl § pqïnl oÕrj, tla N%uKhl § tla o`.rhl tla jrla ne.ska

fjda,aàh;djh Wmßu fõ'  ikakdhl o`. iïnkaO lr we;s wdldrh wkqj 3600 la jk

N%uKhl § fjda,aàh;dj tla Ok Wmßuhlg;a RK Wmßuhlg;a m;a fõ'

úÿ,s n,d.drj, we;s f;l,d cklj, o`.r fcdavq ;=kla 1200 l mr;rhlska hq;=j

ia:dhqlfha msysgqjd we;'  fuys § tla N%uKhl § tla tla o`.rfhka ckkh jk úoHq;a

.dul n,hka ;=k fjk fjk u ndysr mßm:j,g ,nd .kS'

fuu fjda,aàh;d ;=k Wmßu w.hg m;ajkafka 1200 l ld, fjkila iys; j h'

tkï tla tla fjda,aàh;d w.hka 1200 lg jrla Wmßu fj'

ia:dhqlfha  1200l mr;rhlska hq;= j o`.r msysgqjd we;s wdldrh yd l,d fjkila

iys; l,d ;=fka fjda,aàh;d msysgk wdldrh my; rEm igykaj, olajd we;'  l,d ;=k

L
1
, L

2  
yd L

3 
j,ska olajd we;'

by; rEm igyfka oelafjk mßÈ ia:dhqlfha msysgqjd we;s l,d ;=k i|yd jQ o`.r

;=fkka w.% 6la msg;g meñfKa'  fuu w.% 6 ikakdhl ;=fka f;l,d iemhqula fyda

WodiSkh iys; ikakdhl y;f¾ f;l,d iemhqula f,i msg;g .ekSug my; oelafjk
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iïnkaOk l%u fol Ndú; lrhs'

1' ;re iïnkaOh

úÿ,sh ksmojk ia:dkfha isg úÿ,sh Ndú;h i|yd fnod yßk úg fuu l%uh

Ndú; flf¾'  fuys § l,d ;=kg u fmdÿ w.%h N+.; lr tu ia:dkfhka WodiSk iïnkaOh

,nd .kS'  f;l,d moaO;sfhys by; tla o`.rhl fo fl<jr fjda,aàh;dj l,d fjda,aàh;dj

f,i y÷kajk w;r th V
P
 j,ska olajhs'  o`.r folla w;r fjda,aàh;dj ux fjda,aáh;dj

f,i y÷kajk w;r th V
L
 j,ska olajhs'

l,d fjda,aàh;dj hkq tl,d fjda,aàh;dj jk w;r ux fjda,aàh;djh hkq l,d

folla w;r fjda,aàh;djhs'  fuh f;l,d fjda,aàh;djh f,i o y÷kajkq ,efí'  ;re

iïnkaOfha § l,d fjda,aàh;dj yd ux fjda,aáh;dj w;r iïnkaOh my; oelafjk mßÈ

fõ'

fuys ux Odrdj   l,d Odrdjg  iudk fõ'

    =  
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2' oe,a iïnkaOh

fuys § WodiSk iïnkaOh ,nd .; fkd yel'  úÿ,sh ckkh lrk ia:dkfha § u

Ndú;hg .kq fkd ,nk úg fuu iïnkaOh Ndú; lrhs'  úÿ,sh iïfma%IKh i|yd

WodiSk iïnkaOh wjYH fkdfõ'  ,xldfõ úÿ,s n,d.drj, we;s  cklj, Ndú;

lrkafka fuu l%uhhs'

fuu l%ufha È ux fjda,aàh;dj l,d fjda,aàh;djhg iudk fõ'

ux Odrdj yd l,d Odrdj w;r iïnkaOh my; oelafjk mßÈ fõ'

úÿ,s  n,d.drj, ckkj, o`.r by; oela jQ oe,a wdldrhg iïnkaO lr m%;sodkh

,nd .kS'  ,xldfõ úÿ,s n,d.drj, ckk fjda,aàh;djka 11 kV  yd  12.5  kV  fõ'

fï wdldrhg ckkh lrk úÿ,sh cd;sl úÿ,s n, cd,hg iïnkaO lsÍfï § cd;sl

úÿ,sn, cd,h;a iu. iu uqyQ¾;kh l< hq;= h'  fuys § my; i|yka rdYska iuuqyQ¾;kh

l< hq;= hs's

1' l,d wkq ms<sfj<'

2' fjda,aàh;dj'

3' ixLHd;h'

n,d.drfha cklj, m%;sodkh cd;sl úÿ,sn, cd,hg iïnkaO lrk wjia:dfj §

cd,fha mj;sk by; rdYSkaf.a w.hhka iuÕ ckkh lrkq ,nk úÿ,sfha by; rdYSkaf.a

w.hhka iudk lsßu iuuqyQ¾;fha § lrkq ,nhs'   fuys § iuuqyQ¾f;alaIh (Sycnoronize

Scope) u.ska cklfha m%;sodkfha by; rdYSkaf.a w.hhka yd cd;sl úÿ,s n, cd,fha

mj;sk w.fhys iuuqyQ; ùu ksÍlaIKh lrhs'
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úÿ,s n, iïfma%IKh yd fnod yeÍu

úÿ,sn, iïfma%IKfha § u;= jk m%Odk .eg¨jla jkafka ikakdhlj, m%;sfrdaOh

ksid we;s jk cj ydkshhs'  ikakdhlhl m%;sfrdaOh ksid we;s jk cj ydksh hkq

ikakdhlh ;=<ska Odrdjla .,k úg tu ikakdhlfha m%;sfrdaOh ksid W;ai¾ckh jk

cjhhs'  th ikakdhlh ;=<ska .,k Odrdfõ j¾.fha yd ikakdhlfha m%;sfrdaOfha .=Ks;hg

iudk fõ'

tkï" W;ai¾ck cjh P = I2 R fõ'  by; m%ldYkhg wkqj Odrdj yd m%;sfrdaOh jeä

jk úg isÿ jk cj ydksh jeä jk neúka m%;sfrdaOh wvq lsÍu fyda Odrd wvq lsÍu fyda

uÕska cj ydksh wju lr .; yels fõ'  m%;sfrdaOh wvq lsÍug kï Ndú; flfrk

ikakdhlj, yria lv j¾.M,h jeä l< hq;= h'  th m%dfhda.sl j wmyiq yd úhoï wêl

ld¾hhls'  tneúka Odrdj wju lr .ekSug Wml%u fhdokq ,efnhs'

úoHq;a cjh fjda,aàh;dfõ yd Odrdfõ .=Ks;hg iudk fõ'  tkï"  P = VI fõ'

tneúka tl u cjhla wvq fjda,aàh;djlska iïfma%IKh l< úg jeä fjda,aàh;djlska

iïfma%IKh lrk wjia:djg jvd jeä Odrdjla .,hs'  tneúka fjda,aàh;dj jeä lr wê

fjda,aàh;djla njg m;a lr iïfma%IKh lrkq ,efnhs'

WodyrKhla f,i 100KW  l cjhla 250 V fjda,aàh;djlska iïfma%IKh lrk

wjia:djla i,ld n,uq'  fuys § .,k Odrdj my; oelafjk mßÈ .Kkh l< yels fõ'

P = VI

I = P/V

  = 100 x 103

      250

I = 400 A

tu cjhu 100 kV fjda,aàh;djla hgf;a iïfm%aIKh lrkq ,nk wjia:djl .,k

Odrdj .Kkh lruq'

fï wkqj tl u cjh jeä fjda,aáh;djlska iïfma%IKh lrk úg .,k Odrdj wvq

jk nj meyeÈ,s h'  Odrdj wvq jk úg cj ydksh o wvq fõ'
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;j o úÿ,s n,h jeä ÿrlg iïfma%IKh lsÍfï § ikakdhlhl È. jeä jk úg

m%;sfrdaOh jeä ùu ksid fjda,aàh;d neiaula we;s fõ' wvq fjda,aàh;djlska iïfma%IKfha

§ fï fjda,aàh;d neiau iemhqï fjda,aàh;dfjka ie,lsh hq;= fldgila fõ'  tfy;a wê

fjda,aàh;djla Ndú; lrk úg we;s jk fjda,aàh;d neiau iemhqï fjda,aàh;dj wkqj

fkd i,ld yeßh yels h'

wvq Odrdjla yd jeä fjda,aàh;djla Ndú; jk ksid iufma%IKfha § wvq yria lv

m%udKhla iys; ikakdhl Ndú; lsÍug yels fõ'

,xldfõ úÿ,s n,d.drj, ckk fjda,aàh;djka 11KV  yd 12.5KV fõ'  iïfma%IKfha

§ fï fjda,aàh;dj wêlr mßKduk Ndú;fhka wêfjda,aàh;djka njg m;a flfrhs'

,xldfõ 220KV yd 132KV jYfhka iïfma%IK fjda,aàh;dj folla Ndú; flfrhs'

le<Ks .Õ wdYs%; j we;s c, úÿ,s n,d.drj, 132KVNdú; flfrk w;r uyje,s .Õ

wdYs%; j we;s c, úÿ,s n,d.dr yd Bg miq j bos jQ iy bos jk iEu n,d.drhl u 220KV

fjda,aàh;dj Ndú; flfrhs'

fuys § fjda,aàh;dj jeä lr .ekSug  mßKdul Ndú; flfrk neúka mßKdulj,

ls%hdldß;ajh yd j¾. ms<sn| j úuid n,uq'

mßKdul tl,d (Single Phase)  yd f;l,d (3 Phase)  jYfhka o wjlr yd wêlr

(Step up)  f,i o uQ,sl jYfhka j¾.SlrKh l< yels h'
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mßKdulhl wdia;D; hlv yr  u; lïì oÕr folla T;d we;'  tla oÕrhla m%d:ñl

oÕrh f,i ye¢kafjk w;r ta oÕrhg úÿ,sh imhk w;r wfkla oÕrh jk oaú;Shsl

oÕrfhka úÿ,sh ,nd .efka'

wjlr mßKdulfha § m%d:ñl oÕrhg jeä fjda,aàh;djla iemfhk w;r oaú;Shsl

oÕrfhka wvq fjda,aàh;djla ,nd .efka'  wêlr mßKdulhl m%d:ñl oÕrhg wvq

fjda,aàh;djla iemfhk w;r oaú;Shsl oÕrfhka jeä fjda,aàh;djla ,nd .efka'

mßKdulhl m%d:ñl oÕrhg m%;Hdj¾;k Odrd úÿ,shla iemhQ úg oÕrh jgd úp,kh

jk pqïnl lafIa;%hla ^O%eùh;dj udre jk& we;s fõ'  fï pqïnl lafIa;%fha yeisÍug

udOHfha ^yrfha& m%n,;dj u; r|d mj;S'  tneúka fï i|yd uDÿ hlv yrhla Ndú;

flfrhs'

fuu oaú;Shsl oÕrh jgd msysgk fï úp,kh jk pqïnl lafIa;%h ksid ta úp,khg

iudk ixLHd;hlska hq;a m%;Hdj¾;l Odrdjla oaú;Shsl oÕrfha fma%rKH fõ'

m%d:ñl oÕrfha yd oaú;Shsl oÕrfha fmdg w;r wkqmd;h wkqj fjda,aàh;dj ;SrKh

fõ'

;ksl,d wjlr yd wêlr mßKdulj, ixfla; my; oelafjk mßÈ fõ'

m%d:ñl oaú;Shsl          m%d:ñl oaú;Shsl

oÕrh oÕrh          oÕrh oÕrh
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mßKdulhl fmdgj,a w;r wkqmd;h yd fjda,aáh;d wkqmd;h w;r iïnkaOh my;

m%ldYkfhka oelaúh yels h'

Vp - m%d:ñl fjda,aàh;dj

Vs - oaú;Shsl fjda,aàh;dj

Np - m%d:ñlfha fmdgj,a .Kk

Ns - oaú;Slfh fmdgj,a .Kk

WodyrKhla f,i m%d:ñl fjda,aàh;dj 240 V jQ mßKdukhl m%d:ñlfha fmdgj,a

2000 la T;d we;a kï tys oaú;Shslfha  12V l fjda,aàh;djla ,nd .ekSu i|yd wjYH jk

fmdgj,a .Kk by; m%ldYkh Ndú;fhka fidhuq'

mßKdulhla mßmQ¾K hehs ie,l=jfyd;a m%d:ñlfha cjh iïmQ¾Kfhka u oaú;Shslhg

yqjudre úh hq;= hs'  tkï" cj ydkshla isÿ fkd úh hq;= h'  tkï" mßKdulhla mßmQ¾K

hehs ie,l+ úg

m%d:ñlfha cjh oaú;Shslfha cjh

V
P
    x     I

P
= V

S
  x  I

S
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tkï" mßKdulhla mßmQ¾K ieis ie,l+ úg by; m%ldYh Ndú;fhka m%d:ñlfha

yd oaú;Shslfha fjda,aàh;d yd Odrd w;r iïnkaOh ,nd .; yels h'

by; m%ldYhg wkqj wjlr mßKdulhla i,ld ne¨jfyd;a m%d:ñlfha fjda,aàh;d

jeä ksid wvq Odrdjl=;a oaú;Shslfha fjda,aàh;d wvq ksid jeä Odrdjl=;a msysghs'

m%d:ñlfha fjda,aáh;dj jeä ksid jeä fmdgj,a .Kkl=;a Odrdj wvq ksid yrialv

j¾.M, wvq lïìhl=;a Ndú; flfrhs'  fuys § fhdod .kakd lïìh È.ska jeä yd yria

läka wvq ksid jeä m%;sfrdaOhla olajhs'

tfuka u  oaú;Shslfha wvq fjda,aàh;dj ksid wvq fmdgj,a .Kkl=;a jeä Odrdj

ksid  yria lfvka jeä lïìhl=;a Ndú; flfrhs'  fuys § fhdod .kakd lïìh È.ska

wvq fyda yria läka jeä ksid wvq m%;sfrdaOhla olajhs'

wjlr mßKdulhl m%d:ñl yd oaú;Shsl oÕr w;r we;s by; ;;a;ajh ksid

u,aáógrfha ́ ï mrdih Ndú; lr m%;sfrdaOh uekSfuka m%d:ñl yd oaú;Shsl oÕrh fjka

lr y÷kd .; yels h'

m%dfhda.sl j by; oelajQ wdldrfha mßmQ¾K mßKdul yuq fkdfõ'  m%d:ñlfha isg

oaú;Slhg cjh mßKdukfha § cj ydkshla isÿ fõ'  we;s jk cj ydks my; mßÈ

j¾.SlrKh l< yels h'

1'   hlv ydksh 1'   hlv ydksh 1'   hlv ydksh 1'   hlv ydksh 1'   hlv ydksh (Iron Loss)

yrh fya;=fjka we;s jk hlv ydks fï .khg wh;a fõ'  hlv ydks wdldr folls'

² iq<s Odrd ydksh

yrh ;=<ska pqïnl i%djh .,d hk úg yrh ;=< úoHq;a pqïnl  fma%rKh

fya;=fjka Odrd we;s fõ' yrh >khla f,i ilia ù we;s úg yria lvfha tla

fl,jrl isg wks;a fl<jrg Odrdj .,d hhs' fï Odrd iq<s Odrd f,i ye¢kafjhs'

ta ksid m%d:ñlfha cjfhys fldgila fï úÿ,s Odrd i|yd jeh fõ'  yrfha

yrialv j¾.M,h jeä jk úg iq<s Odrdfõ úYd,;ajh o jeä fõ'  ta ksid yrh

wdia;rKh lrk ,o ;=kS ;yvq .Kklska ilia lr we;'  ta u`.ska iq<s Odrd yg

.ekSu wju lr .; yels h'

² ukaodhk ydksh

yrfha we;s pqïnl wKq wl%uj;a j msysghs'  m%;Hdj¾;k Odrdfõ Ok

w¾Ofha § yrfha we;s pqïnl wKq tla;rd ms<sfj<lg ilia fõ'



71

B <Õg fjda,aàh;dfõ Y+kH jk úg laIKsl j uq,ska msysá wdldrhg ^wyUq

f,i pqïnl wvq msysàug& m;a fkdfõ'

Bg miq RK w¾O jl%hg udre jk úg pqïnl wKq m%;súreoaO ÈYdjg

yerùug kej; uq,a msysgq ùug f.k taug wu;r cjhla iemhqfuka ,nd .;

hq;= h'  ta ksid cj ydkshla isÿ fõ'  fï cj ydksh ukaod.; ydksh kñka

ye¢kafõ'

    2'   ;U ydksh

lïì oÕr T;d we;s ;Uj, we;s m%;sfrdaOh ksid isÿ jk cj ydkshhs'

f;l,d mßKdul
f;l,d mßKdulhl l,d ;=k i|yd t;=ï ;=kla we;'    fï t;=ï ;=k iïnkaO

lrk wdldr folls'

1'     oe,a iïnkaOh (Delta Connection)

2' ;re iïnkaOh ^ Star Connection&

by; oÕrj, A
1
,B

1
,C

1
  uÕska t;=fï wdrïNh o  A

2
, B

2
, C

2
  u.ska t;=fï wjidkh

o olajd we;'  t;=ïj, wdrïNl yd wjika fmdg by; wdldrj,g iïnkaO lsÍfuka

wod< iïnkaO;d wdldr fol f.dvkeÕsh yels h'

m%d:ñlfha yd oaú;Shslfha we;s t;=ï iïnkaO jk wdldrh wkqj f;l,d mßKdulh

my; oelafjk mßÈ j¾.SlrKh l< yels h'

1' ;re" ;re 3' ;re" oe,a

2' oe,a" oe,a 4' oe,a" ;re

A
1

C
1

B
1

A
2

B
2

C
2
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  6' úÿ,s hka;%  yd WmlrK

fudag¾j, ls%hdldß;ajh yd md,k Wml%u

tl,d yd f;l,d fudag¾j, mrdñ;sl w.h

fudag¾j, mrdñ;sl w.hka iuyrla my; oelafõ'

tl,d f;l,d

1' tl,d o f;l,d o hk j. 1∅ 3∅

2' fjda,aàh;dj 230V 400V

3' ixLHd;h 50Hz 50Hz

4' laIu;dj ^cjh& ...H.P/W/kW ...H.P/..W/kW

5' t;=ï msysgk wdldrh . - C
1
   A

1
  B

1

A
2
   B

2   
C

2

6' fudagrh ñks;a;=jg lrlefjk jg .Kk .......rpm .....r.p.m.

7' ia:dhql tlg iïnkaO jk wdldrh - Y/∆ / Y∆

tl,d o" f;l,d o hk mrdñ;sfhka fudagrhg iemhsh hq;af;a tl,d iemhqula o

f;l,d iemhqula o hkak oek .; yels h'

fjda,aàh;dj hk mrdñ;sh uÕska fudagrhg ydkshla fkdù kshñ; ls%hdldß;ajh

,nd .ekSug wjYH fjda,aàh;dj iemhSug yels h'  ixLHd;h oelaùu uÕska fudagrh

kshñ; ls%hdldß;ajh ,nd .ekSug wjYH iemhqfï ixLHd;h oek .; yels h'  fuh y¾Üia

j,ska ukskq ,efnhs'  ,xldfõ cj uQ,sl iemhqug iïnkaO lrk fudagrhla kï tys

ixLHd;h 50Hz úh hq;= hs'

fudagrh ñks;a;=jlg lr lefjk jg .Kk r.p.m. (Revolution per minute) uÕska

oelafjhs'  fï wkqj wjYH;djg .e<fmk r.p.m. iys; fudagrhla f;dard .; yels h'

t;=ï iïnkaOh oelaùu uÕska fudagrhg msg; oS iïnkAOl fmÜáfha § (Junction

Box) wjYH mßos t;=ï iïnkaOh ilid .; yels h'  fuh wod< jkafka f;l,d fudag¾j,g

muKs'  thg fya;=j oe,a$;re j¾.fha fudag¾ wdrïNl Ndú;fha oS ^Delta/ Star Motor

Startor& fudagr wdrïNlhg fudagrfha t;=ï w.% iïnkaO lsÍu i|yd t;=ï w.% msysgk

wdldrh oek isàu wjYH neúks'
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l%shdldÍ uQ,O¾u yd fudag¾j, Ndú;hkal%shdldÍ uQ,O¾u yd fudag¾j, Ndú;hkal%shdldÍ uQ,O¾u yd fudag¾j, Ndú;hkal%shdldÍ uQ,O¾u yd fudag¾j, Ndú;hkal%shdldÍ uQ,O¾u yd fudag¾j, Ndú;hka

1' tl,d m%;Hdj¾;l Odrd fudag¾1' tl,d m%;Hdj¾;l Odrd fudag¾1' tl,d m%;Hdj¾;l Odrd fudag¾1' tl,d m%;Hdj¾;l Odrd fudag¾1' tl,d m%;Hdj¾;l Odrd fudag¾

b;d nyq, jYfhka Ndú; flfrk m%;Hj¾;l Odrd fudag¾" fma%rK j¾.hg ^In-

duction type& wh;a fõ'

tl,d fma%rK fudagrhl uQ,sl fldgia my; rEmfha olajd we;'

fuys we;s ia:dhqlh ^Stator& ;=< t;=ï r|jd we;'  ia:dhqlfha we;s t;=ï ixLHdj

fudagrfha O%ej ixLHdjg iudk h'  fuys oS t;=ï ixLHdj f,i ie,eflkafka wdrïN fyda

t<jqï t;=fï we;s t;=ï ixLHdjhs'  wdrïNl yd t<jqï t;=ïj, t;=ï ixLHd tlsfkl

iudk h'

fma%rK fudagrhl we;s jk pqïnl lafIa;%fha N%uK fõ.h tys O%ej ixLHdj u;

yd ixLHd;h u; r|d mj;S'  fï fõ.h fudagrhl iuuqyQ¾;k fõ.h kñka ye|skafõ'  th

my; oelafjk iólrKfhka ,nd .; yels h'

N =   fõ.h ñks;a;=jg jg j,ska

P =   O%ej ixLHdj

f =  ixLHd;h

fï wkqj O%ej ixLHdj 2 la jQ fudagrhl Bg wkqrEm fõ.h my; oelafõ'

N     =      120  X  50      = 3000    ñks;a;=jg jg

                2

flakaødmidß iaúph ia:dhqlh N%ulh t<jqï lmamsh

isis,k mxldj

cj iemhqu

fnhdßu

iïnkaOl fmÜáh
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O%ej

ixLHdj

2

4

6

8

10

iuuQyQ¾;k fõ.h

^pqïnl lafIa;%fha fõ.h&

3000

1500

1000

750

600

fma%rK fudagrhl  N%ulfha fõ.h ̂ fudagrh lrleúfï fõ.h& ia:dhqlfha pqïnl

lafIa;%fha iuuqyQ¾;k fõ.hg jvd wvq fõ' fuu fõ. w;r fjki fm%arK fudagrhl

,siaiqu ̂ slip& kñka y÷kajhs'

fm%arK fudag¾j, N%ulfha t;=ï fhdod ke;'

ta fjkqjg we¨ñkshï má fhdod my; rEmfha i|yka

f,i ilia lr we;' tu ie,eiau f,ak l+vqjla f,i

fmfkk ksid f,ak l+vQ N%ul ^Squirrel cage rotor &

f,i o ye|skafõ'

fma%rK fudagrhla hkq  N%ulhg úÿ,s iemhqula iïnkaO lr fkdue;s yd ia:dhqlfha

md,k Odrdfjka úoHq;a pqïnl fma%rKh fya;=fjka N%uKfha Odrdjla we;s lrk j¾.fha

fudag¾ fõ'

tl,d fudagrhl tl  u ia:dhql t;=ula we;s ksid oÕr ;=<ska .,k Odrdj l,d

wka;rhla fkdue;s neúka lerleùu wdrïN ùu i|yd wdrïNl n,hla ̂ wdrïNl jHdj¾;h&

(Starting Torque)  iajhxj ,nd .; fkdyels h'  wdrïNl jHdj¾;h ,nd .ekSu i|yd

úfYaIs; l%uhla Ndú; l< hq;= hs'  ta i|yd Ndú; flfrk l%uh wkqj my; mßos

j¾.SlrKh lr we;'

tl,d fudag¾ my; oelafjk mßos j¾.SlrKh lr we;'tl,d fudag¾ my; oelafjk mßos j¾.SlrKh lr we;'tl,d fudag¾ my; oelafjk mßos j¾.SlrKh lr we;'tl,d fudag¾ my; oelafjk mßos j¾.SlrKh lr we;'tl,d fudag¾ my; oelafjk mßos j¾.SlrKh lr we;'

1' me<s l,d j¾.h (Split Phase Motors)

2' Odß;%l fudag¾ (Capacitor Motors)

3' id¾j fudag¾ (Universal Motors)

4' wdjß; O%ej fudag¾ (Shaded Pole Motors)

1.  me<s l,d fudagrh (Spilt Phase Motor)

Supply - iemehqu

1' t<jqï t;=u ^m%Odk t;=u&

Running winding (Main winding)

2' werUqï t;=u

Starter winding



75

t<jqï t;=u Rcq j u iemhqug iïnkaO lr we;'  t<jqï t;=fï m%;sfrdaOh wju

jk w;r fma%rl;dj by< fõ'  wdrïNl t;=fï m%;sfrdaOh by< jk w;r fma%rl;dj wju

fõ'

ia:dhqlh ;=< t<jqï t;=ug 900 l fjkila isák fia wdrïNl t;=u msysgqjd we;'

fudagrhg úÿ,sh iemhQ úg wdrïNfha § t;=ï fofla we;s jk l,d wka;rh ksid wdrïNl

jHdj¾;h ,eî fudagrfha N%uKh wdrïN fõ'  fudagrfha N%uKh wdrïN ù kshñ;

fõ.hg meñKs úg wdrïNl t;=u ;jÿrg;a wjYH fkd jk neúka yd wdrïNl t;=u r;a

ù thg ydks isÿ ùu je<elaùug;a fudagrh ls%hd;aul ùfï § wkjYH jeä Odrdjla ,nd

.ekSu je<elaùug;a flakaødmidß iaúÉÑh u.ska wdrïNl t;=u úikaê flfrhs'

flakaødmidß iaúÉÑh hkq fudagrh N%uKh ùfï § we;s jk flakaødmidÍ n,h

fya;=fjka újD; jk fia ieliQ iaúÉÑhls'  fudagrfha N%uKh keje;a jQ úg kej;

flakaødmidÍ iaúÉÑh uq,a msysgqùug m;a fõ'

2'  Odß;%l fudag¾ Odß;%l fudag¾ Odß;%l fudag¾ Odß;%l fudag¾ Odß;%l fudag¾  (Capacitor Motors)

1' Odß;%l werUqï fma%rK fudagrh (Capacitor Start Indouction Motors)

Odß;%l fudag¾ j¾. lSmhls' tajd kï

² Odß;%l werUqï fudagrh

² iaÓr Odß;%l fudag¾

² id¾j fudagrh

C -  Odß;%lh

fuh by; úia;r lrk ,o me<s l,d ̂ Split phase& fudagrhg fndfyda fihska iudk

h'  fjkilg we;af;a flkaødmidÍ iaúÉÑh yryd wdrïNl t;=ug fYa%Ks.; j Odß;%lhla

iïnkaO lr ;sîuhs'  fudagrhg úÿ,s iemhqu iïnkaO l< úg wdrïNfha § Odß;%lh yd

flakaødmidÍ iaúÉÑh yryd wdrïNl t;=ug Odrdj .,k w;r fudagrh iuuqyQ¾;k

fõ.hg t<eô úg flakaødmidÍ iaúÉÑh uÕska wdrïNl t;=u úikaê flf¾'  fï j¾.fha

me<s l,d fudagrhlg jvd jeä wdrïNl jHj¾;hla ,nd .; yels h'  c, fmdïmj,

^Water Pumps& fï j¾.fha fudag¾ Ndú; flfrhs'
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2' Odß;%l werUqu yd Odß;%l t<jqï fudagrh  (Capaciton Start and Capaciton runing

motor)

by; úia;r lrk ,o Odß;%l werUqï fudagrfha we;s fldgiaj,g wu;r j rEm

igyfka oelafjk wdlrhg wdrïNl t;=ug fYa%Ks.; j we;s flakaødmidÍ iaúÉÑhg yd

t<jqï t;=ug iudka;r.; j ;j;a Odß;%lhla iïnkaO lr we;'  wdrïNfha § flakaødmidÍ

iaúÉÑh ixjD; j we;s ksid ta ;=<ska Odrdj .uka lr Bg fYa%Ks.; j we;s Odß;%lh yryd

werUqï t;=ug iemhqu iïnkaO fõ'  fuys oS fyd| wdrïNl jHj¾;hla fudagrhg ,efí'

bka miq fudagrfha fõ.h jeä ù kshñ; fõ.hg ̂ iuuqyQ¾;k fõ.hg& meñKSu;a iu. u

flakaødmidÍ iaúÉhlska Bg fYa%Ks.; j we;s Odß;%l wdrïNl fudagrh fuka werUqï t;=u

mßm:fhka bj;a jkafka ke;'  Bg fya;=j wdrïNl t;=ug fYa%Ks.; j ;j;a Odß;%lhla

iïnkaO lr ;sîuhs'  tuÕska fudagrh Odjkh jk wjia:dfõ oS o oaú l,d ;;a;ajhla we;s

flfrhs'  tneúka by; i|yka l< fudagrj,g jvd fyd| wdrïNl ;;a;ajhla fuka u

Odjk ;;a;ajhla o fï fudagrhg we;'  tfuka u fï j¾.fha fudag¾j,g ksh; fõ.hla

mj;ajd .; yels h'

idudkHfhka fma%rK fudagrhl we;s m%Odk;u wjdishla jkafka fudagrhg fhfok

Ndrh fjkia jk úg fõ.h ksh; j ;nd .ekSug fkd yels ùuhs'  fuu l%uh fhdod

.ekSfuka fudag¾j, fuu wjdisodhl ;;a;ajh bj;a fldg we;'    ta ksid weUreï hka;%

^Grinders& úÿï hka;% ̂Drilling mechines& OukS lr fyj;a íf,dajr ̂ Blowers&" YS;lrK yd

jdhq iólrKj, Ndú; flfrk fudagr ̂Refrigeration and Air Conditioning motors& i|yd

fï j¾.fha fudagr Ndú; flfrhs'  fï j¾.fha fudagrhl fldgia kï lrk ,o rEm

igykla my; oelafõ'
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 Odß;%l werUqï yd t<jqï fudagrhl fldgia kï lrk ,o rEmOdß;%l werUqï yd t<jqï fudagrhl fldgia kï lrk ,o rEmOdß;%l werUqï yd t<jqï fudagrhl fldgia kï lrk ,o rEmOdß;%l werUqï yd t<jqï fudagrhl fldgia kï lrk ,o rEmOdß;%l werUqï yd t<jqï fudagrhl fldgia kï lrk ,o rEm

igykla my; oelafõ'igykla my; oelafõ'igykla my; oelafõ'igykla my; oelafõ'igykla my; oelafõ'

wxl ;yvqjwxl ;yvqjwxl ;yvqjwxl ;yvqjwxl ;yvqj

iïnkaOl fmÜáhiïnkaOl fmÜáhiïnkaOl fmÜáhiïnkaOl fmÜáhiïnkaOl fmÜáh

w.% mqjrej iys;w.% mqjrej iys;w.% mqjrej iys;w.% mqjrej iys;w.% mqjrej iys;

w.% fmÜáhw.% fmÜáhw.% fmÜáhw.% fmÜáhw.% fmÜáh

fnhdðufnhdðufnhdðufnhdðufnhdðu

wlaIhwlaIhwlaIhwlaIhwlaIh

wrUqï Odß;%lhwrUqï Odß;%lhwrUqï Odß;%lhwrUqï Odß;%lhwrUqï Odß;%lh

iis,k mxldj ydiis,k mxldj ydiis,k mxldj ydiis,k mxldj ydiis,k mxldj yd
wdwdwdwdwdrlaIl wdjrKhrlaIl wdjrKhrlaIl wdjrKhrlaIl wdjrKhrlaIl wdjrKh

ia:dhqlhia:dhqlhia:dhqlhia:dhqlhia:dhqlh
;ksl,d fud agrh;ksl,d fud agrh;ksl,d fud agrh;ksl,d fud agrh;ksl,d fud agrh

Odß; %lhOdß; %lhOdß; %lhOdß; %lhOdß; %lh

kexjqï wdOdrlhkexjqï wdOdrlhkexjqï wdOdrlhkexjqï wdOdrlhkexjqï wdOdrlh
h;=re u. iy BId h;=rh;=re u. iy BId h;=rh;=re u. iy BId h;=rh;=re u. iy BId h;=rh;=re u. iy BId h;=r

Odrs;%l t,jqï fudagrhOdrs;%l t,jqï fudagrhOdrs;%l t,jqï fudagrhOdrs;%l t,jqï fudagrhOdrs;%l t,jqï fudagrh

Odß;%l t,jqï yd werUqï fudagrhOdß;%l t,jqï yd werUqï fudagrhOdß;%l t,jqï yd werUqï fudagrhOdß;%l t,jqï yd werUqï fudagrhOdß;%l t,jqï yd werUqï fudagrh

fmrgq ksjdrlhfmrgq ksjdrlhfmrgq ksjdrlhfmrgq ksjdrlhfmrgq ksjdrlh

fnhdðufnhdðufnhdðufnhdðufnhdðu

mxldjmxldjmxldjmxldjmxldj

t,jqï Odß;%lht,jqï Odß;%lht,jqï Odß;%lht,jqï Odß;%lht,jqï Odß;%lh

ndysr j<,a,ndysr j<,a,ndysr j<,a,ndysr j<,a,ndysr j<,a,

mxld wdjrKhmxld wdjrKhmxld wdjrKhmxld wdjrKhmxld wdjrKh

wdka; uqødjwdka; uqødjwdka; uqødjwdka; uqødjwdka; uqødj

l+vq j<,a,l+vq j<,a,l+vq j<,a,l+vq j<,a,l+vq j<,a,

iajdh qlhiajdhqlhiajdhqlhiajdhqlhiajdhqlh

iïnkaOl fmÜáhiïnkaOl fmÜáhiïnkaOl fmÜáhiïnkaOl fmÜáhiïnkaOl fmÜáh

flakaødmidÍ iaúphflakaødmidÍ iaúphflakaødmidÍ iaúphflakaødmidÍ iaúphflakaødmidÍ iaúph
wNHka;r j<,a,wNHka;r j<,a,wNHka;r j<,a,wNHka;r j<,a,wNHka;r j<,a,
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² ia:sr Odrs;%l fudag¾  ̂ Permanent  Capacitor motor&

fï j¾.fha fudag¾j, flakaødmidÍ iaúÉphla fkdue;'  werUqï t;=u Odß;%lhla

iuÕ fYa%Ks.;j iïnkaO lr we;'  fï Odß;%l fudagrh t<jqï wjia:dfõ oS o Odjk

;;ajfhka ̂ Running Condition& iaÒr j iïnkaO ù we;'  fuys wdrïNl jHj¾;h b;d wvq

h'  iS,sï úÿ,s mxld yd fïi úÿ,s mxldj, Ndú; flf¾'

²  id¾j fudag¾ia (Universal Motors)

fï j¾.fha fudag¾j, úfYaI;ajh jkqfha ir, Odrd fyda m%;Hdj¾;k Odrd fyda

iemhqulska ls%hdlr ùug we;s yelshdjhs'  fïjdfha Ndrh fjkia ùfï È fudagrfha fõ.h

ia:djr j ;nd .; yels h'

fuys N%ulfha o t;=ula we;'  ia:dhql t;=u rEmfha oelafjk mßÈ N%ul t;=u yd

fYa%Ks.; j iïnkaO lr we;'

S = ia:dhql t;=ï

(Stationary  Windings)

fï j¾.fha fudag¾" l=vd w;aúÿï hka;%" ^Small hand drills& uyk ueisï ^Sweing

Machines&" íf,kav¾ ̂ Blender& ñlaiap¾ ̂ uqiql=re& ̂ Mixer& jeks uq̀M;eka f.hs WmlrKj,

^Kitchen appliances& fhdod f.k we;'
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4'  wdjß; O%ej fudag¾ (Shaded pole Motors)

fï j¾.fha fudag¾j, ia:dhqlfha t;=ug wu;r j rEm igyfka mßos yrfha uy;

lïìj,ska jg folla muK T;d we;' m%Odk t;=ug iemhqu iïnkaO l< úg fjkia jk

pqïnl fCI;%hla yrfha we;s jk ksid tu pqïnl fCIa;%fhka yrfha fhdod we;s o`.r

lemSfuka úÿ,s Odrjla ckkh fõ' fuu Odrdj ksid we;s jk pqïnl fCIa;%fha l,dj

m%Odk t;=u ksid we;s jk l,djg fjkia jk ksid wdrïNl jHdj¾;h ,nd.; yels h'

fuu fudag¾ b;d wvq cjhla wjYH ld¾hhka i|yd fhdod .kS' ^ Wod# l=vd mxld" má.;

lrk hka;% &

yrh

yrhg fhdod we;s t;=u

m%Odk t;=u
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tl,d fm%arK fudagrhl N%uK ÈYdj udre lsÍutl,d fm%arK fudagrhl N%uK ÈYdj udre lsÍutl,d fm%arK fudagrhl N%uK ÈYdj udre lsÍutl,d fm%arK fudagrhl N%uK ÈYdj udre lsÍutl,d fm%arK fudagrhl N%uK ÈYdj udre lsÍu

iemhqfï WodiSk yd icSù w.% udre lsrSfuka fï fudag¾j, N%uK osYdj udre

fkdfõ'  tl,d fma%rK fudagrhl N%uK ÈYdj udre lsÍug tyss werUqï t;=fï fo

fl<jr udre lsÍfuka l< yels h'  Wod (  my; olajd we;s werUqï t;=fï t;=u wdrïN

l< ia:dkh S
1
 f,i;a t;=u wjika l< fl<jr S

2 
f,i;a olajd we;'

my; A rEmfha oelafjk wdldrhg t;=u iïnkaO l< úg fudagrh tla ÈYdjlg;a

B rEmfha oelafjk wdldrhg t;=u iïnkaO l< úg Bg m%;súreoaO ÈYdjg;a fudagrh

N%uKh fõ'

f;l,d fudagrhf;l,d fudagrhf;l,d fudagrhf;l,d fudagrhf;l,d fudagrh

f;l,d fudag¾ j¾. lsysmhla we;'  fï iEu fudag¾ j¾.hl u fudagrh ls%hd;aul

úug n,mdk m%Odk wjYH;dj f;l,d iemhqulska N%uKh jk pqïnl lafIa;%hla we;s

lr .ekSuhs'  l,d ;=k i|yd ia:dhqlfha T;d we;s oÕr lÜg, uÕska fufia N%uKh jk

pqïnl lafIa;%hka we;s flfrhs'

f;l,d fudagrhl tl,d fudagrhl fuka wdrïNl jHdj¾;h ,nd .ekSfï

.eg¨jla we;s fkdfõ'  thg fya;= jkafka iEu l,d folla w;r u 1200 l l,d

wka;rhla mej;Suhs'  fï l,d wka;rh uÕska wdrïNl jHdj¾;h ,nd foa'  f;l,d

fudagrhl N%uKh jk osYdj udre lsÍu o iemhqfï ́ kEu l,d folla udre lsÍfuka l<

yels h'
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f;l,d fma%rK fudagrhf;l,d fma%rK fudagrhf;l,d fma%rK fudagrhf;l,d fma%rK fudagrhf;l,d fma%rK fudagrh (Threephase Induction Motors)

jeä jYfhka olakg ,efnkafka fï fudag¾ j¾.hhs'  mßKdulhl m%d:ñl yd

oaú;Shsl t;=ïj, isÿ jk fma%rl ls%hdjg iudk ls%hdjla fï j¾.fha fudag¾j, olakg

,efí' fï fudagrh fma%rK fudagrh hkqfjka kï lrhs'

mßKdulhl kï m%d:ñl oÕrhg imhk fjda,aàh;dj ksid yg .kakd pqïnl

lafIa;%h uÕska oaú;Shsl oÕrfha fma%rK n,fhka úoHq;a .dul n,hla we;s fõ'

fï j¾.fha fudagrj, ia:dhql oÕrj,g imhkq ,nk fjda,aàh;dj  ksid we;s

jk pqïnl lafIa;%h uÕska N%ulfha we;s ikakdhl fldgiaj, úoHq;a .dul  n,hla

fma%rKh fõ'  fï úoHq;a .dul  n,h ksid N%ulfha o pqïnl lafIa;%hla  we;s fõ'  fuys

N%ulh o ;ks l,d fma%rK fudag¾j, fuka f,aka l+vq j¾.fha ^Squirrel Cage& N%ulhls'

f;l,d iemhqu ia:dhql t;=ug iïnkaO l< úg ia:dhqlfha pqïNl lafIa;%h

N%uKh fõ'  fï N%uKh jk fjki pqïnl lafIa;%fha iuuqyq¾;k fõ.h kñka ye¢kafõ'

fï lrlefjk pqïnl lafIa;%h ksid fma%rKh uÕska N%ulfha o pqïnl lafIa;%hla we;s fõ'

N%ulfha yd ia:dhqlfha pqïnl lafIa;% tlsfkl ls%hdlr N%ulfha N%uK n,hla ̂ jHdj¾;hla&

we;s fõ'  ta n,h ksid N%ulh È.g u N%uKh fõ'  N%ulh N%uKh jk fõ.h oÕrj, we;s

jk pqïnl lafIa;%fha  iuuqyQ¾;k fõ.hg jvd wvq h'  fu fõ. w;r wka;rh fma%rK

fudag¾j, ,siaiqu f,i ye|ska fõ'

f;l,d iuuqyQ¾; fudagrhf;l,d iuuqyQ¾; fudagrhf;l,d iuuqyQ¾; fudagrhf;l,d iuuqyQ¾; fudagrhf;l,d iuuqyQ¾; fudagrh ̂ 3 Phase Synchronomy motor&

fï j¾.fha o uQ,sl jYfhka ia:dhqlfha f;l,d t;=ula we;'  fï t;=u o f;l,d

fma%rK fudagrhl ia:dhql t;=ug iudk h'  fuys N%ulfha o t;=ula we;s w;r tys udOHh

wdia;rKh lrk ,o hlv  ̂Laminated  Iron& j,ska ksujd we;'  N%ulfha we;s oÕr t;=ïj,

w.% we;s,s uqÿ ̂ Slip ring& folla uÕska fudagrfha iïnkaOl fmÜáh ̂ Terminal Box& u;g

f.k ;sfí'

ia:dhql t;=ug f;l,d iemhqula iïnkaO l< úg ia:dhqlh jgd iuuqyQ¾;l fõ.fhka

pqïnl lafIa;%h N%uKh fõ'  msg;ska imhk ir, Odrd  iemhqula uÕska N%ulfha we;s

oÕrfha O%ej 2 la fyda lsysmhla msysgk wdldrhg pqïnl lafIa;%hla we;s fõ'

fuys È ia:dhqlfha N%uKh jk pqïnl lafIa;%hg iudk fõ.hlska N%ulfha pqïnl

lafIa;%hka o N%uKh fõ'  tkï" iuuqyQ¾;k fõ.fhka u N%ulfha pqïnl lafIa;%h o

N%uKh fõ'  túg N%ulh ia:dhqlfha pqïnl lafIa;%fha ÈYdjg u N%uKh fõ'
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f;l,d fudagrhl ia:dhql t;=ï iïnkaO jk wdldrf;l,d fudagrhl ia:dhql t;=ï iïnkaO jk wdldrf;l,d fudagrhl ia:dhql t;=ï iïnkaO jk wdldrf;l,d fudagrhl ia:dhql t;=ï iïnkaO jk wdldrf;l,d fudagrhl ia:dhql t;=ï iïnkaO jk wdldr

f;l,d fudagrhl l,d fol i|yd ia:dhql t;=ï ;=kla we;'  fï t;=ï ;=k

iïnkaO lrk wdldr folls'

• ;drld iïnkaOh ^ine÷u&

A
1
, B

1
, C

1
, t;=ïj, wdrïNl fl<jr

A
2
, B

2
, C

2
, t;=ïj, wjika fl<jr

• oe,a iïnkaOh ^ien÷u&

iuyr fudag¾j, by; wdldr foflka tllg t;=ï iïnkaO lr w.% ;=kla muKla

iïnkaOl fmÜáh fj;g ^Terminal Box& iïnkaO lr we;'  iemhqu iïnkaO lsÍfï §"

fudagrfha olajd we;s wdldrhg l,d wkql%uh ^Phase Sequence& msysgk mßÈ iemhqu

iïnkaO l< hq;= hs'  ke;fyd;a fudagrh N%uKh úh hq;= osYdj udre fõ'

iuyr f;l,d fudag¾j, t;=ï ;=fkys w.% yh u msg;g ^iïnkaOl fmÜáhg&

f.k we;'  tajdfha msg;ska my; oelafjk wdldrhg wjYH iïnkaOh fhdod .; yels h'
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fudag¾ iïnkaO wdrïNl yd fõ. md,lfudag¾ iïnkaO wdrïNl yd fõ. md,lfudag¾ iïnkaO wdrïNl yd fõ. md,lfudag¾ iïnkaO wdrïNl yd fõ. md,lfudag¾ iïnkaO wdrïNl yd fõ. md,l

m%Odk jYfhka fudag¾ wdrïNl j¾. folls'

1' Direct on line starter (D.O.L. Starter)

2'  ;re oe,a wdrïNl

(STAR DELTA STARTER)

iïnkaOl fmÜáfha § t;=ï iïnkaO lrk wdldrh my; rEmfha oela fõ'

      ;re iïnkaOh oe,a iïnkaOh

A
1                           

B
1                              

C
1

B
2                              

C
2                               

 A
2

L
1                                

L
2                                 

L
3

A
1                           

B
1                              

C
1

A
2                           

B
2                                 

C
2

L
1                                

L
2                                 

L
3

A
1                          

B
1                       

C
1

B
2                          

C
2                       

 A
2

L
1                           

L
2                        

L
3

A
1                           

B
1                              

C
1

A
2                           

B
2                                 

C
2

L
1                                

L
2                                 

L
3
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1 '1 '1 '1 '1 ' D.O.L. Starton

fuu j¾.h tl,d yd f;l,d fudag¾ foj¾.hg u Ndú; lrhs'

tl,d fudagrhla i|yd Ndú; lrk D.O.L. wdrïNlhl rEm igykla my; olajd

we;'

fudag¾ fõ. md,lfudag¾ fõ. md,lfudag¾ fõ. md,lfudag¾ fõ. md,lfudag¾ fõ. md,l

fudag¾j, fõ. md,kh i|yd újO Wml%u fhdod .efka'  fï w;=ßka .dyia: j

nyq, j Ndú; flfrk isú,sx úÿ,s mxld fudagrfha yd fïi úÿ,s mxld fudagrfha fõ.

md,kh i|yd fhdod f.k we;s Wml%u ms<sn| j idlÉPd lruq'

isú,sï úÿ,s mxldfõ fhdod f.k we;s fõ. md,k Wml%uhisú,sï úÿ,s mxldfõ fhdod f.k we;s fõ. md,k Wml%uhisú,sï úÿ,s mxldfõ fhdod f.k we;s fõ. md,k Wml%uhisú,sï úÿ,s mxldfõ fhdod f.k we;s fõ. md,k Wml%uhisú,sï úÿ,s mxldfõ fhdod f.k we;s fõ. md,k Wml%uh

isú  ,sx úÿ,s mxld i|yd Ndú; flfrkafka iaÓr Odß;%l j¾.fha fudagrhls'

fuys § fudagrhg ndysßka iúlrk ,o úÿ,s mxld hdulhla ̂ fan regulator& uÕska fjda,aàh;dj

fjkia lr fõ. md,kh isÿ flfrhs'

fï i|yd my; rEm igyfka olajd we;s wdldrfha iajhx mßKdulhla ^Auto

transformer& Ndú; flfrhs'

1- t<jqï t;=u

1

2
2- werUqï t;=u
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kQ;kfha úÿ,s mxldj, fõ. md,kh i|yd bf,lafg%dksl Wmdx. fhdod ilia

lrk ,o bf,lafg%dksl mßm: iys; fõ. md,l o Ndú; flfrhs'

bf,lafg%dksl mßm:hla iys; mxld hdulhl mßm: igyk my; olajd we;'

fïi úÿ,s mxld fudagrhl fõ. md,lhfïi úÿ,s mxld fudagrhl fõ. md,lhfïi úÿ,s mxld fudagrhl fõ. md,lhfïi úÿ,s mxld fudagrhl fõ. md,lhfïi úÿ,s mxld fudagrhl fõ. md,lh

fïi úÿ,s mxld fudagrhl ia:dhql t;=fï werUqï t;=u yd t<jqï t;=ug wu;r

j fõ. md,kh i|yd  hdul t;=ula o ^regulating/Winding& we;'  my; mßm: igyfka

oelafjk mßÈ hdul t;=u fõ. md,lh f,i fhdod f.k we;'



86

   7' .Dy úÿ,s mßm:

úÿ,s n,h ckkh lrk wdldr" iïfma%IKh yd fnod yeÍu ms<sn| j fï jk úg

wms bf.k f.k we;af;uq'  úÿ,sh fufyhjd wfma wjYH;d bgq lr .ekSu i|yd wm

ksjig" ld¾hd,hg fyda mdi,g l%udkql+, j ilia lrk ,o úÿ,s mßm:hla wjYH fõ'

fujeks úÿ,s mßm:hla .Dy úÿ,s mßm:hla kï fõ' .Dy úÿ,s mßm:hla iïnkaO Wmdx.

wdrlaIK l%u" md,k l%u" ie,iqï lsÍu" Ndú;fha § wdrlaIdj yd kv;a;=j ms<sn| j wm

oekqj;a úh hq;= h'

úÿ,s mßm:hl Ndú; flfrk Wmdx.

•   iaúÉ j¾.

úÿ,s WmlrKhlg úÿ,sh ,nd Èu" úikaê lsÍu i|yd fhdod .efka'  úÿ,s mßm:j,

ì;a;sh u;= msg iú lrk iaúÉÑ j¾.h fyda ì;a;shg .s,ajk iaúÉÑ j¾.h fyda fhdod

.efkhs'  wo fndfyda úg fhdod .kq ,nkafka ì;a;shg .s,ajk ̂ Sunk Type & iaúÉp j¾.hhs'

fhdod .kakd wjia:dj wkqj iaúÉÑ j¾. l< yels h'

• ;ks O%ej ;ksux  ̂ S.P.S.T. - Single Pole - Single Throw&

tla mykla oe,aùug fyda ksùug

fhdod .efka'  fjf<|fmdf<a fï

iaúÉÑ ;ks ldKavfha ^Single Gang&

isg ldKav my ̂Five Gang& olajd we;'

• ;ks O%ej foux ̂ S.P.D.T. - Single Pole Double Throw&

tla mykla fyda lsysmhla fyda ia:dk

follska md,kh lsÍug fhdod .efka'

• oaú O%ej ;ksux ̂ D.P.S.T. - Double Pole Single Throw &

m%Odk iaúÉÑfhys ^Main Switch&

fhdod we;'
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• w;r ueos jyrejw;r ueos jyrejw;r ueos jyrejw;r ueos jyrejw;r ueos jyrej     ̂ Inter mediate switch&

tla mykla fyda lsysmhla fyda ia:dk

follg jvd jeä .kKlska md,kh

lsÍug fhdod .efka'

• tnqï fnd;a;ïtnqï fnd;a;ïtnqï fnd;a;ïtnqï fnd;a;ïtnqï fnd;a;ï ^Push Button&- j¾. follsj¾. follsj¾. follsj¾. follsj¾. folls

     idudkH újD; j¾.h  N/O idudkH ixjD; j¾.h N/C

idudkH újD; j¾.h .Dy úoq,s mßm:j, úÿ,S iSkq ^Electric Bell& i|yd fhdod

.efka' fuu iaúÉÑ ì;a;sfha iú lsßu i|yd .s,ajk fmÜá ̂ Sunk Box & fhdod .; hq;= fõ'

tajd ma,diaálaj,ska ksujd we;'

• myka j¾.myka j¾.myka j¾.myka j¾.myka j¾.

wdf,dalh ,nd .ekSu i|yd úÿ,s mßm:j, újO myka j¾. Ndú; flfrhs'  tajd

ls%hdldß;ajh" ksIamdok l%uh" ld¾hlaIu;dj wd§ lreKq wkqj tlla wfklg fjkia fõ'

• iQ;s%ld mykaiQ;s%ld mykaiQ;s%ld mykaiQ;s%ld mykaiQ;s%ld myka

wog;a nyq, j Ndú; flfrhs'  ùÿre n,anhla ;=< gxiagka iQ;s%ldjla we;=<;a

lsÍfuka ksmojd we;'

myka Odrlhg ^Holder& iú lrk fldgi l+re iys; j fyda fmdg iys; j fyda

ksIamdokh flfrhs'  gxiagka iQ;%sldj ;=<sska úÿ,sh Odrdj .,d hdfï § tys WIaK;ajh by<

f.dia ;dm §ma; ù wdf,dalh msg flfrhs'  ;dm ydksh wêl neúka ld¾hlaIu;dj wvq h'

úúO cjj,ska ^25w , 60w, 75w & ksmojd we;'
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• m%;s§ml mykm%;s§ml mykm%;s§ml mykm%;s§ml mykm%;s§ml myk ̂̂̂̂̂ Fluoresent Lamp&&&&&

ish/ia ng  myka kñka o y÷kajk w;r wvq úÿ,s cjhlska jeä wdf,dalhla ,nd

.ekSug fhdod .efkhs'  fuys we;s ng myk idudkH wdldrhg oe,aúh fkd yels ksid

úfYaI Wmdx. iys; mßm:hlska iukaú; fõ'

A - wkqndOl oÕrh (Choke)

B - *af,drikaÜ ngh (Flourcent Tube)

C - wdrïlh (Starter)

• wkqndOl oÕrhwkqndOl oÕrhwkqndOl oÕrhwkqndOl oÕrhwkqndOl oÕrh

hlv ;yvqj, mßjD; ;U lïì t;Sfuka ;kd we;'  myfka cjhg .e<fmk f,i

th 20w  fyda 40w fyda f,i ks¾udKh flfrhs'

• ng mykng mykng mykng mykng myk

gxiagka iQ;s%ld follska hq;a ùÿre nghls'  iQ;s%ld fol ngfha fo fl<jr msysgqjd

we;'  ngh we;=<; ì;a;sfha fmdiamr ñY%s; ridhksl l=vq úfYaIfhla wdf,am lr we;'  fï

l=vqj,g tla tla ridhksl ixfhda. tla lsÍfuka újO j¾K wdf,dalh ,nd .; yels h'

ngh ;=< wvq mSvkhla we;s w;r wd.ka jdhqj yd riÈh iaj,amhla wvx.= lr we;'

• wdrïNlhwdrïNlhwdrïNlhwdrïNlhwdrïNlh

ùÿre nghla  ma,diaála fldmqjla ;=< nyd ,Sfuka ;kd we;'  ùÿre ngh ;=< wvq

mSvkhla iys; ksIalS%h jdhqjla ^yS,shï" wd.ka& we;s lr tlsfklg wdikak jk fia

bf,lafg%dav folla we;' ma,diaála fldmqj ;=, u bf,lafg%dav folg iudka;r fhÿ

Odß;%lhla we;'

wdrïNlh ls%hd lrk fudfydf;a È wkjYH .=jka úÿ,s ;rx. we;s ùu je<elaùug

Odß;%lh fhdod we;'

m%;s§ml ng myk ls%hd lrk wdldrh úuid n,uq'  m<uq j mßm:hg úÿ,sh iemhQ

úg iam¾Y w.% w;r l=vd ysoi ;=<ska bf,lafg%dak úfudapkh ùu ksid wdrïNlh ;=<
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we;s jdhqj WKqiqï ù oaúf,day iam¾Y ù ndOdjlska f;dr j úÿ,sh .,d hhs'  túg

wdrïNlh ;=< we;s jdhqj isis,a ù oaú f,day máh wfkla bf,lafg%davfhka fjka fõ'  fï

wjia:dfõ oS mßm:fha .,k Odrdj CIKsl j ì| jefÜ' tneúka wkqndOlh ;=< wêl

fjda,aàh;djla fma%rKh fõ'  fï fjda,aàh;dj 600v muK fõ'  fï wêl fjda,aàh;dj

ksid ngfha fo fl<jr we;s iQ;s%ld w;r bf,lafg%dak .uka lrjhs'   fuys oS we;s jk

mdrcïnq, lsrK ngh ;=< ì;a;sfha we;s *af,darikaÜ l=vqj, jeoSfuka wdf,dalh ksl=;a

flfrhs'  fï bf,lafg%dak .uk myiq lsÍug ngh ;=<g riosh iaj,ahla we;=<;a lr we;'

myk oe,aùu wdrïN jQ úg wêl fjda,aàh;djla wjYH fkdfõ'  fï wjia:dfõ wkqndOlh

yryd 150v  muK fjda,aàh;djla we;'  fï wjia:dfõ wvq úÿ,shlska jeä wdf,dalhla

,efí'  fï myk jvd;a ,dNodhS fõ'  tfy;a wkqndOl oÕrh uÕska Yla;s ydkshla isÿ fõ'

fï ksid wmg ,efnkqfha ,eìh hq;= cjhg  jvd wvq cjhls' thg fya;=j fma%rlhla fhdod

we;s ksid cj idOlh^Power factor& my< neiSuhs'  fuh uÕ yrjd .ekSug iÔù /yek yd

WodiSk /yek iïnkaO jk wdldrhg Odß;%lhla iïnkaO lrkq ,efí' Odß;%lhla fhoSfuka

cj idOlh oshqKq lr.; yelsh'

• myka Odrlmyka Odrlmyka Odrlmyka Odrlmyka Odrl  (Lamp Holders)

fïjd t,a,k Odrl ̂ Pendent Holder& ndjr Odrl ̂ Batton Holder& yd wdk; ndjr

Odrl ^Angle Batton Holder& hkqfjka j¾. ;=kls'  wjYH;dj wkqj by; myka Odrl

j¾.hla Ndú; l< yels h'

• flfjks msgqjdkflfjks msgqjdkflfjks msgqjdkflfjks msgqjdkflfjks msgqjdk (Out let Socket)

úÿ,s WmlrKhlg úÿ,sh ,nd .ekSug fhdod .efkhs'  flfjks msgqjdkl .s,a¨ï

fmÜá uÕsaka ì;a;shg iú flfrhs'  ,nd .; hq;= Odrdj wkqj 5A, 13A yd 15A hkqfjka

j¾. lr we;'  iÔù yd WodiSk lïìj,g wu;r j N+.; /yek^Earth cable& o iïnkaO l<

hq;= fõ'  flfjks msgqjdklska  úÿ,sh ,nd .ekSug iqÿiq fmakq wdOdrlhla ̂ mdoula& ̂ Plug

Base& Ndú; l< hq;= fõ'  15A flfjks msgqjdk Ndú; lrkq ,nkafka kdk ldur

t,a,k (Pendent) j¾.h

isú,sï myka i|yd iqÿiq fõ'

wdk; ̂ Angle Batton& ndjr j¾.h

ì;a;s jeks isria Odrlhlg iú

lrhs'

ndjr (Batton) j¾.h

,S fyda fldkalS%Ü jeks ;Srej Odrl

we,a,Sug iqÿiq h'
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yd uq¿;ekaaf.h i|yd h'  jeä Odrdjla ,nd .kakd úÿ,s WjdrK fïjdg iïnkaO flf¾'

úÿ,s mßm:hl /yeka weoSu i|yd PVC (Conduit Tubes) ng" flaiska yd miqre fhdod

.efkhs'  P.V.C  ng úúO úIalïNj,ska we;'  wÕ,a 3$4" 1" 1 1$2 jYfhks'  tla tla

úIalïNfhka hq;a nghla ;=<;a heúh yels Wmßu /yeka ^Cable& m%udKhla we;'  nghla

;=<g we;=`: l< hq;= ikakdhl lïì m%udKhg jvd jeä m%udKhla we;=`: fkd l< hq;= h'

thg fya;=j jkafka ikakdhl ;=<ska Odrdjla .e,Sfï oS ;dmh ckkh ùuhs'  ngh ;=<

wjldYhla ;enQ úg Wmosk ;dmh wjldYhg .,d hhs'  ta ksid ikakdhlj,g isÿ úh yels

ydksh bj;a fjhs'  ng ì;a;sh ;=< .s,aùu fyda ì;a;sh u;=msáka msysgqùu fyda l< yels h'

PVC  ng Ndú; lsÍfï oS wjYH;dj wkqj  kdhsks keñ (Conduit Bend) iïnkaO;d kdhsks

flfjks ̂ Conduit Socket& ikaê fmÜá  (Juntion Box) wdosh fhdod .; hq;= fõ'

/yeka weoSu i|+yd ì;a;s u;= msg iú lrk flaisx  ̂ Casing& kï me;,s ng j¾.hla

o we;'  fïjd Ndú;h myiq h'  fïjd úúO m<,ska ^wÕ,a 1" 1 1$2" 2'''& ksujd we;'

ikakdhl lïì oej fldgia u; ^mrd," nd,al wdoS& iú lsÍfï oS ta i|yd lïì

miqre ̂ Wiring Clips& Ndú; flfrhs'  fïjd we¨ókshï f,dayfhka ;kd we;'

    rEmh 11

ákafglaia weK uÕska fïjd oej fldgia u; iú flfrhs'  ta i|yd wÕ,a 5$8

ákafglaia weK fï i|yd iqÿiq h'  wosk ikakdhl lïì m%udK wkqj lïì weoSï miqre

fjkia m%udKj,ska ksmojd we;'

úÿ,s /yeka  2 la i|yd os. wÕ,a 1 1$4 ls'

úÿ,s /yeka  3 la i|yd os. wÕ,a 1 1$2 ls'

úÿ,s /yeka  4 la i|yd os. wÕ,a 1 3$4 ls'

úÿ,s /yeka  5 la i|yd os. wÕ,a 2 ls'

idudkH /yeka weoSï miqre folla w;r mr;rh 150mm  muK úh hq;= h' fuu

mr;rh fhdod we;s /yeka m%udKh u; fjkia fõ'

rEmh 12



91

úÿ,s /yeka j¾.úÿ,s /yeka j¾.úÿ,s /yeka j¾.úÿ,s /yeka j¾.úÿ,s /yeka j¾. ^Cablea&

úÿ,s mßm: weoSfï oS úúO úÿ,s /yeka j¾. Ndú; lrhs'  wjYH;dj wkqj yd lïì

;=<ska .,k Odrdj wkqj úÿ,s /yeka j¾. lr we;'  úÿ,s /yekaj, ;U fyda we¨ókshï

fyda f,dayfhka ;kd we;s w;r msg; úÿ,s mßjdrlj,ska wjdrKh lr we;' my; oelafjk

mßÈ úÿ,s /yekl wdjrK 2 la we;'

     rEmh 13

N+.; /yek i|yd hdka;%sl wdjrKh muKla fhdod we;'

my; oelafjk j.=fjka úÿ,s /yeka j¾." tajdfha yrialv j¾.j, Ndú;hka

úia;r fõ'

fuá%la m%udKh

mm

1$1'13

7$0'67

7$1'04

7$1'35

ikakdhl yria

lïìfha j¾. M,h

mm2

1

2'5

6

20

úÿ,s

Odß;dj

A

12A

17A

37A

51A

wdikakj

ñkqu wÕ,a

1$0'044

7$0'029

7$0'044

7$0'52

      Ndú; /yeka

mykaj,g úÿ,s /yeka

weoSu 5A flfjks mßm:

13A/15A flfjks mßm:

i|yd ìï .ekakqï /yek

i|yd 7$0'67 hdka;%sl

wdjrKh muKla we;s

/yeka Ndú; fõ'

m%Odk iemhqï /yeka i|yd

jeä Odrdjla ,nd .kakd

iemhqï i|yd
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úÿ,s /yeka w.% Wmdx.hlg iú lsÍfï È tys w.%h lïìhg ydks fkd jk wldrhg

ilia l< hq;= h' ;ks /yekla fhdok úg my; oelafjk wdldrhg ilia l< hq;= h'

  rEmh 14

/yeka lsysmhla tla ia:dkhlg iú lrk úg 1.5 cm la muK mßjrKh bj;a lr

keùulska fyda weUÍulska f;drj iú l< hq;= h' mßjrKh bj;a lsÍfï § o úÿ,s ld¾ñl

msyshla ̂ Electrician Knife& Ndú; lr my; oelafjk wdldrhg mßjrKh bj;a l< hq;=h'

w`vqj Ndú;fhka mßjrKh bj;a lsÍu fkd l< hq;= h'

ke;fyd;a mßjrKh bj;a lsÍu i|yd úfYaIfhka ilia lr

we;s jh¾ iaá%m¾ ̂ Wire Stripper& keue;as úfYaI wdjqoh Ndú;

l< hq;=hs'

ikakdhl lïì i|yd iïu; j¾K Ndú; flfrhs'

       j¾Kh

ikakdhl lïìh merKs     kj

iÔù r;=     ÿUqre

WodiSk l`:     ks,a

N+.; fld<$ly     fld<

idudkH merKs ikakdhl lïìj, wod< j¾Kh osia jkqfha hdka;s%l wdjrK bj;a

l< miq h' ^N+.; lïì yer& tfy;a kQ;kfha fjf<| fmdf<a we;s lïìj, hdka;s%l

wdjrKh wod< j¾Kfhkaa ;kd we;'  fï ksid lïì rdYshla fhfok wjia:djl § y÷kd

.ekSfï myiqjla we;'

md,k Wml%umd,k Wml%umd,k Wml%umd,k Wml%umd,k Wml%u ^Control Devices&

md,k Wml%u úÿ,s mßm:hl we;=<;a úh hq;= wksjd¾h wx.hls'  wfma wjYH;dj

wkqj mßm:h md,kh ^ikaê$úikaê& lsÍu fyda mßm: fodaIhla fya;=fjka iajhxlS%h j

md,kh ̂ úikaê& ùu fyda isÿ úh hq;= h'  fï i|yd Wml%u lsysmhla Ndú; flfrhs'      fï

Wml%u md,k Wml%u yd wdrlaIK Wml%u hkqfjka j¾. flfrhs'

m%Odk iaúÉÑhm%Odk iaúÉÑhm%Odk iaúÉÑhm%Odk iaúÉÑhm%Odk iaúÉÑh  ^̂̂̂̂Main Switch +&+&+&+&+&

ksjfia we;s iuia; úÿ,s mßm:h md,kh lsÍug m%Odk iaúÉÑh fhdod .efkhs'

idudkH myka iaúÉÑhl iÔù lïìh muKla ikaê$úikaê lsÍu l< yels kuqÿ m%Odk

iaúÉÑh uÕska iÔù yd WodiSk lïì fol ikaê$úikaê lsÍu isÿ fõ'  merKs ksIamdokhg

jvd fjkia wdldrfha m%Odk iaúÉÑ j¾.hla wo Ndú; flf¾'  th ;ksl+rej ^Isolator&

kñka ye|skafõ'
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wdrlaIK Wml%u ^wdrlaIK Wml%u ^wdrlaIK Wml%u ^wdrlaIK Wml%u ^wdrlaIK Wml%u ^Protection Devices&&&&&

wdrlaIK Wml%u hgf;a wêOdrd wdrlaIK Wml%u yd ñysldkaÿ  Odrd wdrlaIK  Wml%u

Ndú; flfrhs'

wêOdrd wdrlaIK Wml%u ^wêOdrd wdrlaIK Wml%u ^wêOdrd wdrlaIK Wml%u ^wêOdrd wdrlaIK Wml%u ^wêOdrd wdrlaIK Wml%u ^Over Load Protection Devices&&&&&

fï hgf;a fiajd ú,dhlh" Wmmßm: ú,dhl fyda  isÕs;s mßm: ì|+sk wh;a fõ'

fiajd ú,dhlh ^fiajd ú,dhlh ^fiajd ú,dhlh ^fiajd ú,dhlh ^fiajd ú,dhlh ^Servise Fuse&&&&&

fiajd ú,dhlh .Dy úÿ,s mßm:hl wdrïN ia:dkfha tkï" fiajd iemhqï /yek

ksfjig iú lrk ia:dkfha msysgqjd we;'  th 30A l Wmßu úÿ,s Odß;djlg hg;a fõ'

fuys whs;sh úÿ,sn, wêldßh i;= jk ksid mdßfNda.slhdg fuys fjkialula l<  fkd

yels h'

Wmmßm: ú,dhlWmmßm: ú,dhlWmmßm: ú,dhlWmmßm: ú,dhlWmmßm: ú,dhl

.Dy úÿ,s mßm:fha úfnÿï fmÜáfha Wmmßm: ú,dhlh fhdod we;'  tla tla

Wmmrsm:fha Wmmrsm: ú,dhlhlska wdrïN fõ'  th iÔù lïìhg iïnkaO h'  th 5A"

10A,  15A wdoS Odrdj,g .e<efmk fia ilia lr we;'  msÕka ueá Odrlhl iqÿiq ú,dhl

lïì we;=<;a lsÍfï Wmmßm: ú,dhlh ;kd we;'  wê Odrdjla .e,Sfuka ú,dhl lïìh

^Fuse& oeù .sh úg kshñ; m%ñ;sfha w¨;a ú,dhl lïìhla iú l< hq;= h'

isÕs;s mßm: ì|skisÕs;s mßm: ì|skisÕs;s mßm: ì|skisÕs;s mßm: ì|skisÕs;s mßm: ì|sk  ̂M.C.B. Miniture Circuit Brakr&

l,ska olajd we;s Wmmßm: ú,dhl fjkqjg kQ;kfha fhdod .kq ,nk WmlrKh

isÕs;s mßm: î|skhhs'  Wmmßm:hla ;=<ska wêl Odrdjla .e,Su isÿ jqj fyd;a fï WmlrKH

iajhxlS%h j ls%hd;aul ù mßm:h is| ,hs'  mßm: fodaIh uÕ yrjd kej; WmlrKh

ixjD; l< yels h'  tneúka jßka jr ú,dhl lïì fhoSu jeks wjysr;d we;s fkdfõ'

fuh 6A" 10A, 13A" 16A wdoS Odrdj,g .e<efmk fia ;kd we;'

ñysldkaÿ Odrd wdrlaIK Wml%uñysldkaÿ Odrd wdrlaIK Wml%uñysldkaÿ Odrd wdrlaIK Wml%uñysldkaÿ Odrd wdrlaIK Wml%uñysldkaÿ Odrd wdrlaIK Wml%u

iuia; .Dy úÿ,s mßm:fha hï fodaIhla u; Odrd ldkaÿ ùula ^N+.; ùula& isÿ jQ

úg mßm:h iajhxlS%h j is| ,Su fu uÕska isÿ fõ'  tneúka mqoa., yd foafmd< wdrlaIdj

ie,fihs'  .Dy úÿ,s mßm:hl fï Wml%u Ndú; lsÍu wksjd¾h fjhs'

fï wdrlaIl Wml%u fohdldr h'  tkï" Odrd ls%hdldÍ mßm: ì|k yd fjda,aàh;d

ls%hdldÍ mßm: ì|k hkqfjka j¾. folls' Odrd l%shdldÍ j¾.h fYaI Odrd mßm: ì¢kh

kñka o y÷kajhs'
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fYaIOdrd mßm: ì|skfYaIOdrd mßm: ì|skfYaIOdrd mßm: ì|skfYaIOdrd mßm: ì|skfYaIOdrd mßm: ì|sk ̂ R.C.C.B/  Residual Current Circuit Braker &

oekg nyq, j Ndú; flfrk fYaIOdrd mßm: ì|skh ls%hdldß;ajh w;ska jvd

úYajdiodhl h'  30mA g jeä Odrd ldkaÿjla jQ laIKsl j fï WmlrKh ls%hd;aul ù

mßm:h is|,hs'  th mqoa.,hl=g úÿ,s ier jeoSula fyda N+.; ùula fyda úh yels h'  fï

WmlrKh Rcq j u N+.; lïìhg iïnkaO fkdfõ'  N+.; lïìh wjeis jkqfha flfjks

i|yd muKs'  tfuka u tla N+.; lsÍula m%udKj;a h'  ksfjil úÿ,s mßm:fha fhfokqfha

30mA  la ldkaÿ Odrdjlg ls%hd;aul jk mßm: ì|skhla h'

A - fodaI wkdjrK oÕrh

B - mekakqï oÕrh

C - m%Odk oÕr

D - hlv yrh ̂ uqødj&

R - mÍlaIl m%;sfrdaOh

T - mÍlaIl fnd;a;u

R - Ndrh

by; rEm igyfka olajd we;af;a WmlrKhl ie,eiauhs'  fuys ls%hdldß;ajh

úuid n,uq'  hlv yrh u; C kï i¾j iu oÕr folla tlsfklg úreoaO osYdjlg T;d

we;'  ta oÕr folg iÔù yd WodiSk lïì iïnkaO h'  idudkH wjia:djl iÔù lïìh

;=<ska .,k Odrdj oÕrh yryd f.dia .Dy mßm:h yryd .uka lr keje; WodiSk lïìh

;=<ska .uka lr o`.rh yryd .uka lrhs'  oÕr fol úreoaO osYdj,g T;d we;s ksid iÔù

j Odrdj yd WodiSk Odrdfõ pqïnl n,mEï tlsfkl WodiSk flf¾'

tfy;a iÔù lïìfhka fyda WodiSk lïìfhka fyda N+.;h olajd fodaI iys;

mßm:hla we;s jqj fyd;a by; iunr;dj .s,syS hhs'  iunr fkdjQ Odrdj ksid fYaI

pqïnl;ajhla yrh ;=<ska ksmeofjhs'  ta ksid fodaI wkdjrl oÕrh ;=<ska Odrdjla .uka

lr mekakqï oÕrh uÕska mekakqï hdka;%Kh ls%hd;aul flfrhs'  túg mßm:h úikaê fõ'

WmlrKh ksjeros j ls%hd;au fõoehs mÍlaId lr ne,Su i|yd msßlaiqï fnd;a;ula we;'  th

tnQ úg WmlrKh ksjeros kï ls%hd;aul fõ'
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N+.; lsrSuN+.; lsrSuN+.; lsrSuN+.; lsrSuN+.; lsrSu

úÿ,s mßm:hl N+.; iïnkaO lsÍu b;du jeo.;a fõ'  by;ska olajd we;s R.C.C.B.

fyda E,L,C.B. fyda mßm: ì|sk iajhxlS%h f,i ls%hd;aul ùug  bjy,a fõ'  ksis f,i N+.;

fkdjQ úÿ,s mßm:hla ksid flfkl=g úÿ,s ier jeoSu   ksid wk;=re isÿ úh yels h'  N+.;

lsÍu i|yd fhdod .kqfha wÕ,a 2 - 2 1$2 l muK úIalïNh iys; wä 5 - 6la muK os.

.e,ajkhsia hlv nghls'  fuh f;;uk iys; fmdf<djla hgg .s,aúh hq;= h'  ngh ;=<

mia fkd ;sìh hq;= w;r úh<s foaY.=Khla mj;sk ld, j,§ jßka jr ngh ;=< c,h

oeófuka ngh yd fmdf<dj w;r fyd| iïnkaOhla mj;ajd .; yels h'  N+.; /yek ;oska

N+.; nghg iïnkaO l< hq;= h'  fï i|yd iqÿiq ìueis ls,sm ̂ Earth Clip& fjf<|fmdf<a

we;'

úÿ,s ier je§uúÿ,s ier je§uúÿ,s ier je§uúÿ,s ier je§uúÿ,s ier je§u

wmg úÿ,s ier jeoSu fohdldrhlg isÿ úh yels h'  tkï" Rcq úÿ,s ier jeoSu yd

wkshï úÿ,s ier jeosu hkqfjks'  iÔù ikakdhlhla fyda thg iïnkaO WmlrKhla fyda

iam¾Y ùu Rcq úÿ,s ier jeoSug fya;= fõ'  WmlrKhl lsishï fodaIhla ksid úÿ,s ier

jeoSu wkshï úÿ,s ier jeoSula fõ'  ^WmlrKhg iudka;rj mqoa.,hd iïnkaO ùu& wm

;=<ska Odrdjla .e,Sug kï wm YÍrfha ia:dk folla w;r úNj wka;rhla we;s úh hq;= h'

wm fmdf<dj u; mh iam¾Y jk fia isg YÍrfha hï fldgila uÕska iÔù lïìhla iam¾Y

jq úg ta ia:dkfha 230 V l muK úNj wka;rhla we;s fõ'  fmdf<dfõ fjda,aàh;dj Y+kH

fõ'  ta ksid wm foayh yryd úÿ,s Odrdjla .,d hhs'  .,k Odrdj wkqj wmg jk ydksh

úúO úh yels h'  my; oelafjk rEm igyfkka th meyeos,s fõ'

• 1mA  - 2mA - hka;ñka oefka' ydks lr fkdue;'

• 5mA  - 102mA - úis fõ'  fõokdldÍ oekSula we;s fõ'

• 10mA - 15mA - uiams`vq fmrf<a'  fi,úh fkdyels h'

• 20mA - 30mA - Yajikh wvq fõ'

• 50mA  - by< - by< yDofha fldaIsl .eySu yd urKhg m;a ùu'
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úÿ,s mßm:hla ie,iqï lsÍuúÿ,s mßm:hla ie,iqï lsÍuúÿ,s mßm:hla ie,iqï lsÍuúÿ,s mßm:hla ie,iqï lsÍuúÿ,s mßm:hla ie,iqï lsÍu

wmg wjYH úÿ,s mßm:hla ia:dmkh lsÍug m%:u th ie,iqï l< hq;= fõ'  w¨;ska

ksfjila idok úg ta i|yd ie,eiaula we|Su w;HjYH h'  tuÕska ksjfia boslsÍï lghq;=

mshjfrka mshjr f.dv keÕsh yels h'  tfuka u ta ie,eiqu iuÕ ksjfia úÿ,s mßm:fha

ie,eiaula o ms<sfh< l< hq;= h'  ;ukaf.a wjYH;dj wkqj th ie,iqï l< yels w;r th

wka;¾ cd;sl úÿ,s ;dlaIKsl fr.=,disj,g (I.E.T.Regulation) wkql+, úh hq;= h'

úÿ,s mrsm: ie,iqï lr we|Sfï oS ta i|yd iïu; ixfla; Ndú; flfrhs'  úÿ,s

mßm:hla wdldr ;=klska ie,iqï l< yels h'  tkï"

• msßie,iqï - Layout

• Odrd ud¾. ie,iqï - Current Path

• /yeka weoSfï ie,iqï - Wiring

        hkqfjks'

msßie,iqï

ksjfia ie,eiau tys ldur" id,h" uq`:;ekaf.h wdoS lreKq ie,ls,a,g .ksñka

wod< ia:dkj, wjYH myka" flfjks" iSkq" mxld jeks oE igyka l< hq;= h'  kshñ;

ixfla; fhdod f.k ie,iqu ili l< yels h' msßie,iqï we¢fï § Ndú;d lrk ixfla;

j, o fjkila we;' wod< ixfla; 12 fY%aKsfha oS Tn wOHhkh lr we;'

msßie,iqï mßm:h

   rEmh 18
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Odrd ud¾. mßm:h

rEmh 19

lïì weoSfï mßm:h

        rEmh 20
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úfYaI mßm:úfYaI mßm:úfYaI mßm:úfYaI mßm:úfYaI mßm:

foux iaúp mßm:foux iaúp mßm:foux iaúp mßm:foux iaúp mßm:foux iaúp mßm: ^̂̂̂̂Two way circuit&&&&&

tla úÿ,s mykla ia:dk follska  md,kh lrk wjia:dj, § Ndú; fõ' Ndú; jk

wjia:d f,i fouy,a f.dvke.s,a,l msh .eg fm< uOHfha we;s myk my< ud,fha isg

yd by< ud,fha isg md,kh lrk wjia:d;a" È. fldßfvdajl we;s mykla fldßfvdafõ

fofl<jr isg md,kh jeks wjia:d;a oelaúh yel'

msß ie,eiau

/yeka we§fï ie,eiau

j,hdldr mßm: j,hdldr mßm: j,hdldr mßm: j,hdldr mßm: j,hdldr mßm: ^̂̂̂̂Ring Circuit&&&&&

f.dvke.s,a,l tlsfklg wdikakfha flfjks úYd, ixLHdjla iú lsÍug isÿ jQ úg

l,ska úia;r l< Wmmßm: fhdod.; fyd;a Wmmßm: úYd, m%udKhla ia:dmkh lsÍug

isÿ fõ' fuu wmyiq;dj u.yrjd .ekSu i|yd j,hdldr mßm: Ndú; lrhs'

L
1

S
1

S
1

S
2

S
2

L
1

L
1

S
1

S
2

N

L
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 j,hdldr mßm:hla my; oelafjk wdldrhg ilia lr .kshs'

j,hdldr mßm: ieliSfï §

- 13A y;/ia l+re iys; flfjks muKla Ndú; l< hq;= h'

- 32A is`.s;s mßm: ì¢khla fhÈh hq;= h'

32A is̀.s;s mßm: ì¢khla fhdok neúka tla flfjkshlska tys Wmßu Odrjg jvd

jeä Odrdjla ̂ 13A g jeä& ,nd .;fyd;a flfjkshg iemfhk iemhqu úikaê ù wdrCIdj

fkd ie,fia' kuq;a 13A y;/ia l+re flfjks fyda fmakqfõ wksjd¾hfhka ú,dhlhla

fhdod we;s neúka 13A y;/ia l+re iys; flfjks m%udKhla j,hdldr mßm: j, §

Ndú;hg IET fr.=,disj,ska wkque;sh ,nd § we;'

- 100 m2 l m%foaYhla ;=< ´kEu flfjks ixLHdjla fhÈh yel'

fï ioyd - 7$0'67 úÿ,s /yeka Ndú; l< hq;=hs'
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      8' bf,lafg%dksl Wmdx.

w¾O ikakdhl Wml%uw¾O ikakdhl Wml%uw¾O ikakdhl Wml%uw¾O ikakdhl Wml%uw¾O ikakdhl Wml%u

úoHq;a Odrdjla .,d hdug yels jk wdldrhg ksoyia bf,lafg%dak iys; uQ, øjH

úoHq;a ikakdhl ̂ Conductor& f,i ye|skafõ'  fuu uQ, øjH ;ekS we;s mrudKqj, wjika

Yla;s uÜgfï myiqfjka ksoyia úh yels bf,lafg%dak msysghs'  iq`: úoHq;a mSvkhla uÕska

fuu bf,lafg%dak tla osYdjl isg úreoaO osYdjg .uka lrùug ie,eiaúh yels h'  úoHq;a

ikakdhl;dj jeä u øjHh  r;%ka jk w;r ßoS" ;U" we¨ókshï hlv riosh wdosh nyq,

j Ndú; jk ikakdhl øjH fõ'

iuyr øjH ;=<ska úÿ,sh .uka lrùug wjYH jk ksoyia bf,lafg%dak fkdue;'

fïjd úoHq;a mßjdrl ^Insulator& kï fõ'  fndfyda mßjdrl øjH ixfhda. fõ'  ,S" rn¾"

ma,diaála" ùÿre" msÕka ueá wdosh mßjdrl øjHj,g WodyrK h'  fï øjHj, úoHq;a

ikakdhl;dj fnfyúka wvq h'

w¾O ikakdhlw¾O ikakdhlw¾O ikakdhlw¾O ikakdhlw¾O ikakdhl

is,slka ^Si& yd m¾fïkshï ^Ge& hk uQ, øjHh fol idudkH WIaK;ajfha oS b;d

iq`M ikakdhl;djla olajhs' tneúka fuu uQ, øjHh w¾O ikakdhl ^Semi Conductors&

f,i ye|skafõ' fuu uQ, øjH mrudKqj, wjidk Yla;s uÜgfï bf,lafg%dak y;rla

msysghs' tneúka idudkH ;;a;aj hgf;a ksoyia bf,lafg%dk fkdue;'  fï uQ, øjH

mrudKq iy ixhqc;d nkaOk iEoSfuka tlsfklg iïnkaO ù oE,sil wdldrhg mj;S'

is,slka lene,a,l mrudKq  msysàu my; rEmfhka meyeos,s fõ'

iy ixhqc nkaOk ksid fuu w¾Oikakdhl isis,a wjia:dfõ oS ksoyia bf,lafg%dak

fkd msysghs'  tfy;a fï w¾O ikakdhl lene,a,la r;a lsÍfuka WIaK;ajh by< kexjQ úg

iyixhqc nkaOk î|S ksoyia bf,lafg%dak we;s flfrhs'  bf,lafg%dakh bj;aj;a u t;ek

Ok wdfrdams; l=yrhla ^Hole& iEfoa'  fï ksoyia bf,lafg%dak yd  yqjudre ùfuka úoHq;a
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Odrdjla .,d hdug ie,eia úh yels h'  túg w¾O ikakdhl øjH ikakdhl ;;a;ajhg m;a

fõ'  fï ;;a;ajh ksi. w¾O ikakdhl kï fõ'  ksi. w¾O ikakdhl .=Kh ,nd .ekSug

ndysßka Yla;sh ,nd osh hq;= fõ'  ksi. w¾O ikakdhlj, uqla; bf,lafg%dak yd l=yr

ixLHdj tlsfklg iudk fõ'

ndyH w¾O ikakdhl

ksi. w¾O ikakdhl ;;a;ajh m%dfhda.sl jYfhka m%fhdackj;a fkd fõ'  ta ksid

fjk;a l%u uÕska w¾O ikakdhlj, ikakdhl;dj jeä lsÍu isÿ flfrhs'  fuys oS msßisÿ

^ixY=oaO& w¾O ikakdhl uQ, øjHj,g neyeßka fjk;a uQ,øjH tl;= lrkq ,efí'  fï øjH

wmøjH ^Impurities& f,i y÷kajk w;r tl;= lsÍï ud;%Kh ^Dope& kï fõ'

ndysr øjH tla lsÍfuka w¾O ikakdhl øjHj, ikakdhl;dj by< kexùfuka

ndyH w¾O ikakdhl ,efí'

ixY=oaO w¾O ikakdhl øjHhlg ndysßka fjk;a uQ, øjH ud;%Kh lsÍfuka w;ssßla;

bf,lafg%dak ̂Excess Electron& fyda l=yr ̂Hole& iys; w¾O ikakdhl fyda ,nd .; yels h'

fï wkqj j¾. foll w¾O ikakdhl ;kd .; yels nj fmfka'  - wdfrdams; w;sßla;

bf,lafg%dak iys; w¾O ikakdhl fk.áõ j¾.fha ̂ n j¾.fha& w¾O ikakdhl kñkq;a" +

wdfrdams; l=yr iys; w¾O ikakdhl fmdisáõ j¾.fha ̂ p j¾.fha& w¾O ikakdhl kñkq;a

ye|skafõ'

n j¾.fha w¾O ikakdhl

is,slka fyda c¾fïkshïj,g wdj¾;s;d j.=fõ v jk ldKavfha we;s wdiksla ^As&

fyda wekaguksK ̂Sb& jeks uQ,øjHhla ud;%Kh lsÍfuka n j¾.fha w¾O ikakdhl m%dfhda.sl

jYfhka ;kd .kq ,efí'  is,slka lene,a,lg wdiksla ud;%Kh lsÍfï oS my; oelafjk

wdldrhg w;sßla; bf,lafg%dak we;s fõ'  fuys oS wdiksla wmøjHh m%;s.%dyl øjH f,i

kï flfrhs'

ksoyia bf,lafg%dak
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wdiksla mrudKqfõ wjidk Yla;s uÜgfï bf,lafg%dak myls'  thska y;rla hdno mrudKq

y;rla iu. ixhqc;d nkaOk idohs'  túg tla bf,lafg%dakhla b;sß fõ'  th ksoyia

fyj;a w;sßla; bf,lafg%dakh fõ'&

is,slka lene,a,la fufia ud;%Kh lsÍfuka ta ;=< úYd, ixLHdjla w;sßla;

bf,lafg%dak msysgqjd .; yels h'  fufia msysgk RK wdfrdams; bf,lafg%dak ksid fï w¾O

ikakdhl n j¾.fha ^n Type& w¾O ikakdhl f,i ye|skafõ'

p j¾.fha w¾O ikakdhlj¾.fha w¾O ikakdhlj¾.fha w¾O ikakdhlj¾.fha w¾O ikakdhlj¾.fha w¾O ikakdhl

is,slkaj,g fyda m¾fïkshïj,g fyda wdj¾;s;d j.=fõ 111 ldKavfha we;s fndafrdaka

^B& fyda .e,s,shï ̂ Ga & fyda ud;%Kh lsÍfuka p j¾.fha w¾O ikakdhl ;kd .kq ,efí'

fuys oS is,slkaj,g ud;%Kh lrk wmøjH ix.%dyl øjH f,i kï flfrhs'

fndafrdaka mrudKqfõ wjika Yla;s uÜgfï bf,lafg%dak ;=kls'  ta bf,lafg%dak

;=k hdno is,slka mrudKq y;rla iuÕ iy ixhqc nkaOk ;ekSfï oS tla ia:dkhla

bf,lafg%dak ysÕhlska hqla; fõ'  ta ia:dkh l=yrh kï jk w;r th Ok^+& wdfrdams; fõ'

fï wdldrhg + wdfrdams; l=yr iys; w¾O ikakdhl lene,a, p j¾.fha ^p - TYPE& w¾O

ikakdhl kï fõ'

n j¾.fha w¾O ikakdhl ;=<ska úÿ,sh .,d hkq ,nkafka ksoyia bf,lafg%dak

uÕska jk w;r p j¾.fha w¾O ikakdhl ;=<ska úÿ,sh .,d hkq ,nkafka l=yr uÕsks'

fmdÿfõ tajd zjdylZ ^Carrier & kñka ye|skafjhs'

n j¾.fha w¾O ikakdhlj, nyq;r jdylh w;sßla; bf,lafg%dak jk w;r w,am;r

jdyl jYfhka l=yr lsysmhla o ;sìh yels h'  tfia u P j¾.fha w¾O ikakdhlj, nyq;r

jdylh l=yr jk w;r w,am;r jdylh f,i bf,lafg%dak iaj,amhla o ;sìh yels h'

l=yrh
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by; wdldrhg ud;%Kh isÿ lsÍu uÕska ;kd .kq ,nk ndyH w¾O ikakdhl n

j¾.h yd p j¾.h hkqfjka fjk fjk u .;a úg m%dfhda.sl j m%fhdackj;a fkdfõ'  ta

ksid p yd n j¾.fha w¾O ikakdhl tlg iïnkaO lr p- n ikaê ;kd we;'

p- n ikaêhikaêhikaêhikaêhikaêh (p- n Junction)

fuys oS p j¾.fha  yd n j¾.fha w¾O ikakdhl lene,s folla b;d l=vd mr;rhla

isák fia tlg iïnkaO lrkq ,efí'  fuh p- n ikaêh f,i ye|skafjhs'

ikaêh ;ekQ ú.i ikaêh fomi wdikakfha  we;s bf,lafg%dak l=yr ;=<g .,d

hhs'   fufia ikaêh fomi bf,lafg%dak .,d f.dia l=yr msÍu fya;=fjka ikaêh fomi

wdfrdamK ysÕhla we;s ù ;j ÿrg;a yqjudrej isÿ fkdfõ' Nfldgiska Pfldgig

bf,lafg%dak ,efnk ksid  ikaêh fomi úNj ndOlhla ^Voltage Barrier& f.dv kefÕa'

tkï ixêh yryd m%;sfrdaOh by< hhs'  fï ikaêh fomi oeka úNj wka;rhla yg f.k

we;s w;r ta l,dmh úNj ndOl ia;rh" ySkia;rh" ydhs; l,dmh hk kïj,ska ye|skafõ'

by; wdldrhg ,efnk ikaêhg ndysr j úNjhla fhdod keUqre lsÍfuka b;d

m%fhdackj;a ls%hdjla isÿ lr .; yels h'  fï keUqre lsÍu wdldr folls'

p - n ikaêh fmr keUqrejikaêh fmr keUqrejikaêh fmr keUqrejikaêh fmr keUqrejikaêh fmr keUqrej  (Foward Bias)

fuys oS p - n ikaêhl p w.%hg fldaIhl + O%ejh iy" n w.%hg fldaIfha - O%ejh

iïnkaO jk mßos ndysßka fjda,aàh;djla imhkq ,efí'
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S
1
 iaúÉÑh jikq ,enQ úg fldaIfha + O%ejfha we;s n,mEu uÕska p ys we;s +

wdfrdams; l=yr úl¾IKh ù ikaêh foig ̂ ydhs; m%foaYhg& .uka lrhs'  tfia u fldaIfha

- O%ejfha n,mEu fya;=fjka n ys RK wdfrdams; bf,lafg%dak o ikaêh foig .uka  lrhs'

fï ksid ikaêh foig úreoaO wdfrdamK talrdYS ùfuka ikaêfha úNj ndOlh ì|

jefÜ'  ke;skï m%;sfrdaOh my< niS'  tfia;a ke;s kï yhs; l,dmh Y+kH fjhs'  fï

fya;=fjka n ys we;s bf,lafg%dak" ikaêh yryd p foig .uka lrhs'  tkï p isg ng úoHq;a

Odrdjla .,d hhs'  ndysr fjda,aàh;dj we;s ;dla l,a fï ls%hdj isÿ fõ'  fï wjia:dj p

- n ikaêh fmr keUqre lsÍu kï fõ'

c¾fïkshï fh¥ w¾O ikakdhl Ndú; lr p - n ikaêh ;kd we;a kï fmr keUqre

ùu i|yd ndysßka iemhsh hq;= wju fjda,aàh;dj 0.15V - 0.2V muK fjhs'  is,slka fh¥

w¾O ikakdhl Ndú; lr p - n ikaêh ;kd we;a kï fmr keUqre ùu i|yd ndysßka iemhsh

hq;= wju fjd,aàh;dj 0.6V - 0.7V muK fjhs'  fï w.hka p - n ikaêfha fmr keUqre ì|

jegqï fjda,aàh;dj f,i ye|skafõ'

p - n ikaêfha miq keUqrejikaêfha miq keUqrejikaêfha miq keUqrejikaêfha miq keUqrejikaêfha miq keUqrej ^Reverse Bias&

ikaêhl p w.%hg fldaIhl - O%ejh;a n w.%hg fldaIfha + O%ejh;a iïnkaO jk

mßos ndysr j fjda,aàh;djla imhkq ,efí'

S
1
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fuúg fldaIfha - O%ejfha n,mEu fya;=fjka P ys wdfrdams; l=yr wdl¾IKh ù

ikaêfhka bj;g .uka lrhs'  tfia u fldaIfha + O%ejfha n,Eu fya;=fjka nys - wdfrdams;

bf,flafg%dak o ikaêfha bj;g .uka lrhs'  fï fya;=fjka ikaêfha úNj ndOlh by<

hhs'  ke;skï m%;sfrdaO w.h by< hhs'  tfia ke;skï ydhs; m%foaYh úYd, fjhs'  fï ksid

ikaêh yryd bf,lafg%dak .uka lsÍula fkdue;'  ta fya;=fjka úoHq;a Odrdjla .uka

lsÍula o fkdue;''  fï wjia:dj p - n ikaêhl miq keUqre wjia:dj kï fõ'

tfy;a miq keUqre wjia:dfõ p ys we;s w,am;r jdyl" tkï" - wdfrdams; bf,lafg%dak

n olajd .uka lsÍfuka b;d l=vd úoHq;a Odrdjla n isg p olajd .,d hhs'  fuh ldkaÿ Odrdj

f,i ye|Skafõ'

p - n ikaêhl miq ke=Uqrefõ oS ndysr iemhqï fjda,aàh;dj l%ufhka jeä l< úg

tla wjia:djl oS ydhs; l,dmh ì| jeà úYd, Odrdjla n isg pg .,d hhs'  fï wjia:dfõ

oS p - n ikaêh úkdY ù hhs'  fï wkqj p- n ikaêhl miq keUqre wjia:dfõ oS bis,sh yels

Wmßu fjda,aàh;djla we;'  th miq l=̀: fjda,aàh;dj ̂Peak Inverse Vetage& f,i ye|skafõ'

vfhdavhvfhdavhvfhdavhvfhdavhvfhdavh ^Diode&

by;ska úia;r flreKq p- n ikaêh Wmfhda.S lr f.k ;kd we;s bf,lafg%dksl

Wmdx.hls vfhdavh'  c¾fïkshï fuka u is,slka o Ndú; lr úúO wdldrfha vfhdav úúO

m%fhdack i|yd ks¾udKh lr we;'

S
1



106

p - n ikaêh Wmfhda.S lr f.k ;kd we;s vfhdavhl bosß yd miq keUqre wjia:d

m%ia;drhla uÕska oelaúh yels h' fuu m%ia;drfha V
PIV

w.h V
B 
 iu. ii|k úg b;d úYd,

h'

V
B

=  bosß keUqre fjda,aàh;dj

(Ge = 0.2V - 0.3V)

(Si  = 0.6V - 0.7V)

PIV =  miq l=`: fjda,aàh;dj

fmdÿ vfhdavhl nysr wdldrh yd ixfla;h my; oelafõ'  tys tla w.%hla wefkdavh

^A& ^P w¾Oikakdhlh& jk w;r wfkla w.%h lef;davh ^K & ^n w¾Oikakdhlh& fõ'

úúO wjYH;d i|yd úúO j¾.fha vfhdav ksIamdokh lr we;'  bka lsysmhla my;

oelafõ'
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vfhdav j¾.

  Rcq ldrl

  ,laIH iam¾Y

  ^wkdjrl&

  fik¾

  wdf,dal

  úfudapl

ndysr fmkqu ixfla;h m%fhdack

m%;Hj¾;k Odrd

RcqlrKh

.=jkaúÿ,s

ixLHd;

úuq¾Pkh

fjda,aàh;d

hdukh

ix{d myka"

wdf,dallrKh

r;=

tIKsh

l`M

tIKsh

A K A K

iDcqldrl vfhdav lsysmhl ndysr fmkqu my; oelafõ'

fïjdfha K w.%h y÷kd .ekSu i|yd j¾K jghla we| we;'  LED tll kï K w.%h

os.ska wvqfõ'  iuyr tajdfha K w.%h A w.%hg fjkia wdldrhlg ;kd we;'

idudkH vfhdavhl ls%hdldß;ajh u,aáógrh wdOdrfhka fidhd ne,sh yels h'

fuys oS u,aáógrh ́ ï mrdihg fhduq lr Y+kHh ilid my; wdldrhg mÍlaId l< yels

h'

fuys§ wvq m%;sfrdaOhla fmkajhs  kï vfhdavh

fodaI rys; h'

m%;sfrdaOh Y=kH fõ kï"  vfhdavh fodaI

iys; h'  ̂ ikaêh iïnkaO ù we;'& m%;sfrdaO

b;d by< kï  ^ikaêh ì|S we;'&  vfhdavh

fodaI iys; h'
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fuys§ m%;sfrdaO b;d by<  w.hla fmkajhs

kï vfhdavh fodaI rys; h'

m%;sfrdaOh Y+kH olajhs kï  vfhdavh fodaI

iys; h'  ^ikaêh iïnkaO ù we;'&

      r;= tIKsh       l`: tIKsh

Rcqldrl vfhdavh Rcqldrl vfhdavh Rcqldrl vfhdavh Rcqldrl vfhdavh Rcqldrl vfhdavh (Rectifier Diodes)

Rcqldrl vfhdav m%;Hj¾;k Odrd RcqlrKh i|yd fhdod .efkhs'  fïjd fndfyda

úg is,slka w¾O ikakdhlj,ska ;kd we;'  ^is,slka jeä ;dmhg Tfrd;a;= fohs'&  fï

vfhdavj, PIV by< w.hla .kS'  ldkaÿ Odrdj 0.01mA ;rï fkd .sKsh yels w.hls'  bosß

keUqrefõ oS jeä Odrdjla .,d hhs'  fï vfhdav ñ,g .ekSfï oS yd mßm:j, fhdod .ekSfï

oS vfhdavfha bosß keUqrefõ  oS .,d hd yels Wmßu Odrdj" PIV w.h hk msßú;r .ek i,ld

ne,sh hq;= fõ'

Rcqldrl vfhdav lsysmhl msßú;r my; j.=fjka oelafõ'

vfhdav wxlh Wmßu miq keUqre fjda,aàh;dj (PIV)

IN 4001  50

IN 4002 100

IN 4003 200

IN 4004 400

IN 4005 600

IN 4006 800

IN 4007 1000

IN 5401 100

IN 5402 200

IN 5404 400

IN 5406 600

IN 5408 1000

RcqlrKh  RcqlrKh  RcqlrKh  RcqlrKh  RcqlrKh  (Rectification)

Rcqldrl vfhdav fhdod f.k m%;Hdj¾; Odrd wmg wjYH mßos ir, Odrdj njg

m;a lr .ekSu RcqlrKhhs'
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RcqlrK ls%hdj,sfha m%:ufhka u m%Odk iemhqï fjda,aàh;dj jk 230V wjYH

m%udKh olajd wvq lr .ekSug ^3V, 4.5V, 6V, 7.5V, 9V, 12V& wjlr mßKdulhka Ndú;

l< hq;= fõ'  wjlr mßKdulh f;dard .ekSfï oS oaú;Shslfha m%;sodk fjda,aàh;dj yd

thska ,nd .; yels Wmßu Odrdj (200mA, 300mA, 5mA, 1A...) .ek ie,ls,su;a úh hq;=

h'

RcqlrK mßm: wdldr folls'  tkï" w¾O ;rx. Rcqldrl mßm: yd mQ¾K ;rx.

Rcqldrl mßm: h'  mQ¾K ;rx. Rcqldrl mßm: ueo ijqk;a wjlr mßKdul ^Centre

Tapped Step Down Transfomer& fh¥ mßm: yd Rcqldrl fia;=j ^Rectifier Bridge& fh¥

mßm: hkqfjka j¾. folls'

w¾O ;rx. Rcqldrl mßm:hw¾O ;rx. Rcqldrl mßm:hw¾O ;rx. Rcqldrl mßm:hw¾O ;rx. Rcqldrl mßm:hw¾O ;rx. Rcqldrl mßm:h (Half Wave Rectifier Circuit)

T
1

= wjlrh mrsKdulh

D
1

= Rcqldrl vfhdavh

R
L

= únr

Odrdj .,k osYdj    A          D
1

  B     R
L    

      C D

I. P yd Q w;r ;rx. yevh

II. R yd S w;r ;rx. yevh

fï mßm:fha oS únr yryd fjda,aáh;djh rEmfha oelafjk wdldrhg ,efí' fuys

idudkH w.h ir, Odrdjls' fï ir, Odrdj jvd;a iqug lsÍug úoHq;a úÉfþoH^Electrolitic&

Odß;%lhla fhdod .; yels h'

fï Odß;%lh iEu úg u mßm:fha fjda,aà;djg jvd jeä fjda,aàh;d w.hlska hq;a

tlla úh hq;= w;r 220µF, 470µF, 1000µF, 2200µF wdoS jYfhka wjYH;djg jvd;a

.e<fmk tlla fhosh hq;= h'

fufia fhdod .kakd Odß;%lh iqugk Odß;%lh ̂ Smoothing Capacitor& kï fõ'
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T
1

V

0 t

mßm:hg iqugk Odß;%lh fhdod we;s wdldrh;a bka miq j m%;sodk fjda,aàh;dfõ

;rx. yevh;a by;ska oelafõ'

flfia fj;;a bf,lafg%dksl WmlrKhla ls%hd;aul lrùug w¾O ;rx. Rcqldrl

mßm:hla t;rï iqÿiq fkdfõ'  Bg fya;=j iqugkfhka miqj;a ;;a;ajfhka Wiia ir,

Odrdjla fkd ,eîuhs'

ir, Odrd fjda,aáh;d ;rx. u; /<s;s msysgk ksid ;j ÿrg;a Rcq lsÍug wjYH

fõ' fuh /<s;s fjda,aáh;dj ^Ripple Voltage& f,i ye|ska fõ'

mQ¾K ;rx. Rcqldrl mßm:hmQ¾K ;rx. Rcqldrl mßm:hmQ¾K ;rx. Rcqldrl mßm:hmQ¾K ;rx. Rcqldrl mßm:hmQ¾K ;rx. Rcqldrl mßm:h (Full Wave Rectifier Circuit)

• uOH ijqk;a mßKdulh iys;uOH ijqk;a mßKdulh iys;uOH ijqk;a mßKdulh iys;uOH ijqk;a mßKdulh iys;uOH ijqk;a mßKdulh iys;

T
1

= uOH ijqk;a wjlr mßKdulh

D
1
, D

2
= Rcqldrl vfhdav

Odrdj .,k osYdj

I. A D
1

B            R
L

C D

II E D
2

B                     R
L

C                     D
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uOH ijqk;a w.%hg idfmaCI j

      P j, ;drx. yevh '

uOH ijqk;a w.%hg idfmaCI j

Q j, ;rx. yevh '

by; ;rx. igykaj,g wkqj uOH ijqk;a w.%hg idfmaCIj P j, Q j, ;rx.

yev w;r 1800 l l,d fjkila mj;sk nj oelsh yels h'

R yd S w;r ;rx. yevh

iqug Odß;%lhla fhdod fï mßm:fha m%;sodk fjda,aàh;dj iqugkh lrk wdldrh

yd wk;=re j ,efnk m%;sodk yevh my; oelafõ'

fuys oS jvd;a iqugkh jQ ir, Odrdjla ,efí'  fï mßm:h w¾O ;rx. Rcqldrl

mßm:hg jvd bf,lafg%dksl WmlrK ls%hd;aul lsÍug iqÿiq h' tfy;a ;j ÿrg;a /<s;s

iajNdjh mj;s'

• mQ¾K ;rx. fia;+ Rcqldrl mßm:h (Full Wave Bridge Rectifier Cir

     cuit)
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 +V 

-V 

t1 

t2 
t 

+V 

-V 

t1 

t2 
t 

+V 

-V 

t1 t2 
t 

D1 D3 

 

D2 D4 

 
D1 D3 

 

D2 D4 

 

0 

 

0 

 

0 

 

Odrdj .,k osYdj

I.  A           D
1

    B           R
L

          C    D
3

            E

II. E             D
2
               B                    R

L
                       C                    D

4
                  A

Q g idfmaCI j P j, ;rx. yevh

P g idfmaCI j Q j, ;rx. yevh

R yd S w;r ;rx. yevh

fuys oS o Odß;%lhla fhoSfuka /<s;s ir, Odrdj iqugkh lrk wdldrh;a wk;=re

j fjda,aàh;d yevh;a my; oelafõ'

fï mßm:h o  w¾O ;rx. Rcqldrl mßm:hg jvd bf,lafg%dksl WmlrKhla

ls%hdlrùug iqÿiq fõ'

• w¾O ;rx. RcqlrKfha oS oaú;Shslfha m%;Hj¾;k fjda,aàh;dj Vac kï m%;sodkfha

ir, Odrd fjda,aàh;dj Vdc kï ta w;r iïnkaOh

Vd.c. = 0.45 Vac fõ'

Odß;%lhla fhdod iqugkh l< úg ^únrla rys; j&

2 .Vdc Va c=

fõ'   2    =  1.414 f,i .efka'

^Odß;%lh m%;Hdj¾; fjda,aàh;djfha Wmßu w.hg wdfrdamkh jk neúka&
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CRO

• mQ¾K ;rx. RcqlrKfha oS oaú;Shslfha m%;Hdj¾;k fjda,aàh;dj Va.c kï yd m%;sodk

ir, Odrd fjda,aàh;dj Vd.c kï ta w;r iïnkaOh

Vd.c = 0.9 Va.c fõ'

Odß;%lhka fhdod iqugkh l< úg ^únrla rys; j&

Vd.c = 2  V a.c fõ'

by; wdldrfha Rcqldrl mßm:hla iys; ;ekqï tallhla cj iemhqï tallhla

f,i ye|skafjhs'  fïjd wjYH;djg wkql+, j fjf<| fmdf<ka o ñ,g .; yels h'

vfhdavhla yryd m%;Hdj¾;k fjda,aàh;djla we;s úg tys fo fl<jr fjda,aàh;dfõ

;rx. yevh foda,fkaCIhlska ^CRO& ksÍCIKh l<fyd;a my; wdldrfhka oelaúh yels

h'

vfhdavfha w.% udre ù iú l<fyd;a by; ;rx.h m%;sj¾;kh ù ,efí'

fik¾ vfhdavhfik¾ vfhdavhfik¾ vfhdavhfik¾ vfhdavhfik¾ vfhdavh (Zenar Diode)

fik¾ vfhdavh bosß keUqrefõ oS idudkH vfhdavhla f,i ls%hd lrhs'  tfy;a miq

keUqrefõ oS iemhqï fjda,aàh;dj lsishï iSudjla blau jQ úg p - n ikaêh ;djld,sl j

ì|S ta yryd Odrdj .,hs' fuu ì| jeàu fik¾ ì| jeàu ̂ Zener breakdown&kñka y÷kajhs'

túg ikaê fjda,aàh;dj ksYaÑ; w.hlg iSud fõ'  fï w.h fik¾ fjda,aàh;dj (Zenar

Voltage) kï fõ'

fik¾ vfhdav miq keUqre lr fjda,aàh;d hdul ̂ Voltage Regulator& i|yd fhdod

.efka' fufia fik¾ vfhdavhla fjd,aàh;d hdulhla f,i Rcqldrl mßm:hl fhdod

we;s wdldrh my; oelafõ'

V
S
 = iemhqï fjda,aàh;dj

V
R
 = R yryd fjda,aàh;dj = I

S
R

V
Z  

= fik¾ fjda,aàh;dj = V
0

 +V 

-V 

t1 

t2 
t 0.6 

 D1 

D2 

C 

R 

RL 

Is 

IL 

Iz 

Vz 
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                    V
S
 =  V

R        
 +   

        
V

Z
          ∴ V

S 
= I

S
 R + V

0

          I
S
 =I

L
 + I

Z

V
S
=( I

L 
+ I

Z
) R + V

0

 fik¾ vfhdavh l miqkeUqre Odrdj iSud iys; neúka th mßm:hl fhdok iEu

wjia:djl u fYa%Ks.; j m%;sfrdaOhla o fhdokq ,efnhs'

fik¾ vfhdavhla miq keUqrefõ oS th ;=<ska wdrlaIs; jQ wêl Odrdjla .,d .sh o

;dm W;ai¾ckhla fkd ùu fik¾ vfhdavj, úfYaI ,laIKhls'

fik¾ vfhdavhla i|yd V - I ,dlaIKsl jl%h my; wdldr fõ'

^3& iólrKh wkqj'

V
S
=I

L
R+R(I

max
 - I

min
) +V

O

I
max

 >  I
Z 
 >  I

min

fik¾ fjd,aàh;dj 2V - 200V olajd muK jQ fik¾ vfhdav wo ksIamdokh

flf¾'

fik¾ vfhdavh yryd m%;Hdj¾;k fjd,aàh;djla imhd we;s úg tys fo fl<jr

;rx. yevh my; wdldr fõ'

0.6

1

2

3 2    - 1    g wdfoaYfhka
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fik¾ vfhdav folla my; wdldrhg iïnkaO l< úg tajdfha fo fl<jr ;rx.

yevh my; oelafõ'

wdf,dal úfudajl vfhdav wdf,dal úfudajl vfhdav wdf,dal úfudajl vfhdav wdf,dal úfudajl vfhdav wdf,dal úfudajl vfhdav  (Light Emitting Diode - L.E.D.)

idudkH vfhdavhl bosß keUqrefõ oS ksoyia bf,lafg%dak ikaêh yryd f.dia l=yr

iu. ixfhdackh fõ'  fuys oS hï lsis Yla;s m%udKhla ;dmh f,i uqod yef¾'  tuÕska

vfhdavh ;rula r;a fõ'  tfy;a ud;%Kh lsÍu i|yd úúO ixfhda. øjH fhdod .ekSfuka

;dmh fjkqjg wdf,dalh uqla; l< yels vfhdav ;kd ;sfí'  fïjd wdf,dal úfudapl

vfhdav L.E.D. kï fõ'

.e,shï wdikhsâ (GAAS) .e,shï fmdia*hsâ (GAP)  we;=̀: fjk;a w¾O ikakdhl

ixfhda. fï i|yd fhdod .efka'  fhdod .kakd ixfhda.h yd ma,diaála wdjrKh wkqj r;="

;eô,s" ly" fld<" ks,a" iqÿ jk j¾K yd wfOdarla; úlsrKh ksl=;a lrk L.E.D ;kd we;'

úoHq;a Odrdjg laIKsl j m%;spdr oelaùu" wvq Odrdjlska ls%hdldÍ ùu yd wvq

fjda,aàh;dj iemhSu wdoS lreKq ksid wo úúO lghq;= i|yd L.E.D Ndú;h ckms%h fjñka

mj;S'  wdf,dal kdu mqjre" o¾Yl myka (Indicator) i|yd úúO j¾K L.E.D Ndú; flfrk

w;r úÿ,s mkaoï" yd ksjdi wdf,dallrKhg mjd wo L.E.D Ndú; lrhs'  fï i|yd iqÿiq

jk wdldrhlg ^jeä cjhla we;s yd jeä fjda,aàh;djla ,nd osh yels& L.E.D j¾. ;kd

we;'
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V
S

V
R

V
D

I
S

R

idudkH L.E.D tlla i|yd 10mA muK Odrdjla jeh jk w;r 1.5V - 2.5V w;r

fjda,aàh;djla ,nd osh hq;= fõ'

LED oe,afjk úg WIaK;ajh jeä ùfuka l%ufhka Odrd .e,Su jeä fõ'

fufia mßm:hl LED tlla fhoSfï oS th yryd jeä Odrdjla .,d hdu je<elaùug

m%;sfrdaOlhla fYa%Ks.; j iïnkaO lrkq ,efí'

iemhqï fjda,aàh;dj V
S
 o" m%;sfrdaOh R o"  D  yryd úNjh V

D 
o" D ;=<ska .,k

Odrdj I
S
 o kï

fõ'

fï m%ldYkh Ndú;fhka mßm:fha fjda,aàh;dj wkqj  L.E.D yryd fhosh hq;=

m%;sfrdaOfha w.h fidhd .; yels h'

 L.E.D tlla yryd fjda,aàh;dj  2V  hehs o t;=<ska .,k Odrdj  10mA  hehs o"

iemhqï fjda,aàh;dj  12V  hehs o .;a úg  L.E.D tl yryd fYa%Ks.; j fhosh hq;=

m%;sfrdaOfha w.h flf;la oehs n,uq'

fï i|yd  V
S
 = V

R
 + V

D
  m%ldYkh Ndú; l< yels h'  ta wkqj"

 12   =  V
R
 + 2

10
   
  =  V

R

 V
R
  =  I 

s
R

∴ 10 = 
  10  

   R

            
 1000

R = 1000 Ω

∴  fhosh hq;= m%;sfrdaOh     1000 Ω = 1ΚΩ fõ'
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wdf,dal úfudajl vfhdav ms<sn| o;a;

by; wdf,dal äfudajl vfhdavj,g wu;r j wo fjf<|fmdf<a ks,a" iqÿ hk

j¾.j,ska o úúO tajd ,nd .; yels h'  iuyr LED i|yd iemhqï fjda,aàh;dj 4'5V muK

jk tajd o  we;'  ksfjia wdf,dal lsÍu i|yd wvq Odrdjlska jeä cjhla ,nd .; yels

úfYaI j¾. o oelsh yels h'

g%dkaisiagrh g%dkaisiagrh g%dkaisiagrh g%dkaisiagrh g%dkaisiagrh  -  Transistor

.=jka úÿ,s hka;% yd rEmjdyskS hka;% uÕsaka m%;s.%yKh lrkq ,nk úoHq;a pqïnl

;rx. ^f¾äfhda ;rx.& wmg weiSug fyda oelSug fyda yels jkafka tajd hï wdldrhlska

j¾Okh l<fyd;a muKs'  ÿ¾j, úoHq;a ix{djla fyda Odrdjla fyda j¾Okh lsÍug w¾O

ikakdhl ikaê g%dkaisiagrh fhosh yels h'  g%dkaisiagrhlg úoHq;a Odrdjla fuka u

fjda,aàh;djla o j¾Okh l< yels h'

1948 j¾Ifha oS wfußldkq cd;sl fjda,ag¾ n%EfÜka" ú,shï fIdla,s yd fcdaka n¾ãka

hk úoHd{hska ;sfokd úiska g%dkaisiagrh y÷kajd fok ,oS'  fu;eka mgka g%dkaisiagrh

ksid bf,lafg%dksl ;dlaIKfõofha úYd, úm¾hdihla isÿ úh'  fï ksid fmr Ndú;

lrk ,o úÿ,s hka;% yd rEmjdyskS hka;% i|yd fho jQ ßla; ng (Vacum Tubes)  fyj;a

lmdg  (Valves) Ndú;fhka bj;a úh' m%udKfhka l=vd ùu" wvq fjda,aàh;djlska ls%hdldÍ

ùu" úoHq;a cjh wvq ùu" wvq ;dm W;ai¾ckh"  os.=l,la Ndú; lsÍug yelsùu" yd ksIamdok

úhou wvqùu wdoS lreKq g%dkaisiagrh jv jvd;a ckms%h ùug fya;= úh' tmuKla fkdj

g%dkaisiagrh b;d l=vdjg mjd ksmoúh yels ùu ksid f¾äfhda hka;%" rEmjdyskS yd mß.Kl

o l%u l%ufhka b;d l=vd m%udKfhka ksmoùug yels úh'

     wju

     Wmßu

wjYH Odrd m%udKh

msg lrk iïmQ¾K cjh

;rx. wdhduh

iemhsh yels

fjda,aàh;dj

r;=

2V

5V

30mA

120mW

665mm

;eô,s

2V

5V

30mA

105mW

635mm

ly

2.1V

5V

30mA

105mW

600mm

fld<

2.2V

5V

30mA

105mW

565mm

wfOda

rla;

2V

5V

30mA

105mW

635mm

oSma;su;a

r;=

2V

5V

30mA

100mW

660mm
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w¾O ikakdhl g%dkaisiagrh ;=< úoHq;a Odrdjla .e,Sfï oS ksoyia bf,lafg%dak yd

l=yr hk jdyl foj¾.h u iïnkaO fõ'  fï ksid fïjd oaú - O%eùh g%dkaisiag¾ (Bi Polar

Transistor)  kñka o y÷kajhs'

ksIamdokh wkqj g%dkaisiag¾ j¾. folls'  tkï p j¾.fha w¾O ikakdhl fldgia

folla w;rg n j¾.fha w¾O ikakdhl fldgila ;eîfuka ksmojk p n p g%dkaisiagrh o"

n j¾.fha w¾O ikakdhl fldgia folla w;rg p j¾.fha w¾O ikakdhl fldgila

;eîfuka p n p g%dkaisiagrh o fõ'

w¾O ikakdhl

len,s msysgqjk

wdldrh

ixfla;

iul vfhdav

mßm:

g%dkaisiagrhl w.% ;=kls'  tajd mdou (Base) ix.%dylh (Collector) yd úfudaplh

(Emitter) kï fõ' iul mßm:h by; i|yka f,i vfhdav foll l%shdjla f,i oelaúh

yels kuq;a vfhdav folla fhdod g%dkaisiagrh ksmoúh fkd yels h' thg fya;=j w¾O

ikakdhl fldgia ;=fkys ud;%Kh fjkia ùuhs'
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n p n g%dkaisiagrhl úfudaplfha jeä idkaøKhlska hq;a nyq;r jdylh jk ksoyia

bf,lafg%dak mj;S'  ix.%dylfha jdylh jk ksoyia bf,lafg%dak wvq idkaøKhla o"

mdofuys jdylh jk l=yr wvq idkaøKhlska o mj;S'

pnp  g%dkaisiagrfha úfudaplfha jeä idkaøKhlska hq;a nyq;r jdylh jk l=yr

mj;S'  ix.%dylfha jdylh jk l=yr  wvq idkaøKhlska yd mdofuys jdylh jk bf,lafg%dak

wvq idkaøKhlska mj;S'

pnp g%dkaisiagrfha úfudaplfha B ysi uÕska E isg B g úoHq;a Odrdj .,d hk nj;a

^ksjeros keUqre wjia:dj& npn  g%dkaisiagrfha úfudaplfha B ysi uÕska B isg E  g úoHq;a

Odrdj .,d hk nj;a ^ksjeros keUqre wjia:dfõ oS& fmkakqï flfrhs'

g%dkaisiagrhl ls%hdjg%dkaisiagrhl ls%hdjg%dkaisiagrhl ls%hdjg%dkaisiagrhl ls%hdjg%dkaisiagrhl ls%hdj

th   fuys oS g%dkaisiagrhl B-E ikaêh fmr keUqre jk mßos o B- C ikaêh miq

keUqrejl mßos o keUqre lsÍfuka th ils%h ;;a;ajhg m;a l< yels h'  fï wkqj

g%dkaisiagrh ls%hd lrùug fjda,aàh;d iemhqï folla wjYH fõ'

npn g%dkaisiagrhla i|yd ndysr j fjda,aàh;djla imhk wdldrh úuid n,uq'

B
1                    

             B
2

nyq;r jdylj,

osYdj
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 B-E ikaêh bosß keUqrefõ mj;sk ksid ^úfudaplh m%foaYfha we;s nyq;r jdyl jk

bf,lafg%dak B ^mdou& foig úfudapkh fõ'  fï bf,lafg%dak Odrdjg wkqrEm j E isg B

foig úoHq;a Odrdjla .,d hhs'  th I
E
 kï fõ'  B-C ikaêfha p fmfofiys ^mdou& we;s

nyq;r jdylh jk l=yr i|yd  miq keUqre wjia:dfõ mj;S'  tfy;a fï ikaêfha p

fmfofiys ̂ mdou& we;s iq̀:;r jdylh i|yd fmr keUqrejla mj;S'  fmr keUqrefõ mj;sk

B-E ikaêh yryd  úfudapkh jk bf,lafg%dakj,g p fmfoi ̂ mdou& b;d ;=kS fyhska B-

C ikaêfha ydhs; m%foaYhg myiqfjka  úi¾ckh úh yels h' fufia úi¾ckh ùu i|yd

E g idfmaCIj C ys úYd, fjda,aàh;djla ;sîu;a ta wkqj úoHq;a fCIa;%h m%n, ùu;a WmldÍ

fõ'  fufia meñfKk bf,lafg%dak fmr keUqrefõ mj;sk ksid ta ikaêh yryd laIKsl

j n m%foaYh ̂ ix.%dylh& foig .uka lrhs'  fuhg wkqrEm j ikaêh yryd C isg B foig

úYd, Odrdjla .,d hhs' fï i|yd úfudaplhg idfmalaI j ix.%dylfha mj;sk by<

fjda,aáh;dj WmldÍ fõ' (B
1
 iy B

2
 fldaI fY%aKs .; j we; &'  fï Odrdj ix.%dyl Odrdj

(I
C
)  kï fõ'

úfudapl Odrdj (I
E
), ix.%dyl Odrdjg (I

c
) jvd u|la jeä fõ'  I

B 
Odrdj  l=vd jk

w;r g%dkaisiagrh ;=<g .,d tk yd thska msg;g .,d hk Odrd ;=k ie,l+ úg

I
E
 = I

C
 + I

B
 fõ'  I

B   
Odrdfjka B - E ixêh fmr keUqre jk m%udKh oela fõ'  ta wkqj

nyq;r jdyl  E isg  B g .uka lrk m%udKh;a" B  -  C ixê yryd I
C
 Odrdj f,i msgjk

m%udKh;a  I
B
 u.ska ksfhdackh lrhs'  tu ksid I

B
 u.ska  I

C    
md,kh lrkafka  hhs lshkq

,efí'  tneúka oaú O%ej g%dkaisiagrh Odrd md,k Wml%uhls'

idudkHfhka g%dkaisiagrhl I
B
 Odrdj  uhsfl%da weïmsh¾ (µA) lsysmhla jk w;r I

c

yd I
B 
Odrd  ñ,s weïmsh¾ .Kkdjla (mA)  úh yels h'  fï wkqj I

B 
g idfmalaI j I

C
 úYd,

w.hla .kS'

 g%dkaisiagrhl I
B 
Odrdj .e,Sug B - E kï ikaêh fmr keUqre úh hq;= nj Tng

jegfykq we;'  túg B - E yryd 0.6V l wju fjda,aàh;djla ^is,slka g%dkaisiag¾ i|yd&

;sìh hq;= nj fmfka'

pnp g%dkaisiagrhl ls%hdj my; wdldrhg úia;r l< yels h'  tys Odrd .,k osYd

keUqre lr we;s wdldrh my; oela fõ'

        nyq;r jdylj, osYdj

idudkHfhka pnp g%dkaisiagrhg jvd fõ.j;a j npn g%dkaisiagrh ls%hd lrhs'  fya;=j

npn g%dkaisiagrfha nyq;r jdyl jk bf,lafg%dakj, iM,;dj wêl fyhsks'
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g%dkaisiag¾ úkHdi yd keUqre lsÍïg%dkaisiag¾ úkHdi yd keUqre lsÍïg%dkaisiag¾ úkHdi yd keUqre lsÍïg%dkaisiag¾ úkHdi yd keUqre lsÍïg%dkaisiag¾ úkHdi yd keUqre lsÍï

g%dkaisiagrhla j¾Olhla f,i Ndú; lsÍug kï thg ix|djla we;=`M lr kej;

th ,nd .; hq;= h'  ix{djla we;=`: lsÍug w.% foll=;a ix{dj ,nd .ekSug w.% foll=;a

wjYH fõ'  kuq;a  g%dkaisiagrhg we;af;a w.% ;=kla muKs'  tu ksid ix{dj we;=`: lsÍu

fyj;a m%odkh i|yd iy ix{dj ,nd .ekSu fyj;a m%;sodkh i|yd yeu úg u tl w.%hla

fmdÿ fõ Ndú; lsÍug isÿ fõ'   ta wkqj úfudaplh" mdou yd ix.%dylh hk w.% fmdÿ w.h

f,ig fhdod .ksñka g%dkaisiagrhla msysgq úh yels l%u fyj;a úkHdi l%u ;=kla oelaúh

yels h'

fmdÿ úfudapl úkHdihfmdÿ úfudapl úkHdihfmdÿ úfudapl úkHdihfmdÿ úfudapl úkHdihfmdÿ úfudapl úkHdih (Common Emitter Mode)

fuys oS ix{d m%odkhg yd m%;sodkhg hk lreKq fol u i|yd úfudaplh fmdÿ fõ'

fï i|yd PNP yd NPN g%dkaisiag¾ fhdod .kakd wdldrh my; oelafõ'

fmdÿ úfudapl úkHdifha ,laIK

1' Odrd ,dNh (β)  we;' (Current Gain)

2' fjda,aàh;d ,dNh we;' (Voltage Gain)

3' m%;sodkh by< uÜgul mj;S' (Power Output)

4' m%odk iïndOkh lsf,da ´ï 1la muK fõ' (Input Impedence)

5' m%;sodk iïndOkh lsf,da ´ï 50la muK fõ' (Output Impedence)

6' m%odk ix{dj iy m%;sodk ix{dj w;r l,d udrej we;'

fmdÿ mdou úkHdihfmdÿ mdou úkHdihfmdÿ mdou úkHdihfmdÿ mdou úkHdihfmdÿ mdou úkHdih (Common Base Mode)

fuu l%ufha oS ix{dj m%odkh yd m%;sodkh hk folg u mdou fmdÿ fõ'  fuu

l%uhg PNP yd NPN g%dkaisiag¾ msysgq jk wdldr my; oelafõ'
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fmdÿ mdoï úkHdifha ,laIK

1' Odrd m%;s,dNh tlg jvd wvq h'

2' fjda,aàh;d m%;s,dNh by< h'

3' cj m%;sodkh tlg jvd wvq h'

4' m%odk iïndOkh 50la muK ´ï fõ'

5' m%;sodk iïndOkh fu.d ´ï tlla muK fõ'

6' m%odk ix{dj iy m%;sodk ix{dj w;r l,d udrej ke;'

fmdÿ ix.%dyl úkHdihfmdÿ ix.%dyl úkHdihfmdÿ ix.%dyl úkHdihfmdÿ ix.%dyl úkHdihfmdÿ ix.%dyl úkHdih (Common Collector Mode)

fuu l%ufha oS ix{dj m%odkhg;a m%;sodkhg;a hk  folg u ix.%dylh fmdÿ fõ'

fuu l%uhg npn yd pnp g%dkaisiag¾ msysgq jk wdldrh my; oelafõ'

fmdÿ ix.%dyl úkHdifha ,laIK

1' Odrd m%;s,dNh b;d by< h'

2' fjda,aàh;d m%;s,dNh tlg jvd wvq h'

3' cj m%;sodkh jeä lr.; yels h'

5' m%odk iïndOkh lsf,da ´ï 300 la muK fõ'

6' m%;sodk iïndOkh fu.d ´ï tlla muK fõ'

6' m%odk ix{dj iy m%;sodk ix{dj w;r l,d fjkila ke;'
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by; úkHdi l%u ;=k .ek n,k úg m%dfhda.sl mßm:j, jvd;a fhdod .kq

,nkafka fmdÿ úfudapl úkHdih nj tys ,laIK wkqj lsj yels h'

by; úkHdi ;=k wkqj g%dkaisiagrfha mßm:hl msysgqùfï oS th iqÿiq mßos keUqre

lsÍu fyj;a fjda,aàh;dj iemhSu isÿ l< hq;= h'  túg wm wfmalaId lrk wdldrhg

g%dkaisiagrh j¾Olhla f,i ls%hd lrjd .ekSug yels fõ'  g%dkaisiagrhla l%u ;=klg

keUqre l< yels h'  fuu l%u y;r w;r hï hï fjkialï oelsh yels h'  tu l%u y;rg

fmdÿ úfudapl úkHdifhka g%dkaisiarhla keUqre lrk wdldr fidhd n,uq'

iaÒr keUqrej  iaÒr keUqrej  iaÒr keUqrej  iaÒr keUqrej  iaÒr keUqrej  (Fixed Bias)

g%dkaisiagrh keUqre lsÍfï oS wmf.a m%Odk wruqK jkafka mdoï Odrdj (I
B
) j¾ê;

ix.%dyl Odrdjla f,i (I
C
) ,nd .ekSu h'  fï ksid mdou Odrdjla (I

B
) we;s jk mßos mdoï

úfudapl ikaêh (BE) bosß keUqre l< hq;= h'  fï i|yd mdou úfudapl (V
BE

)  fjda,aàh

;djla iemhsh hq;= h'  V
BE

 wkqj I
B
 r|d mj;S'  fï ksid V

BE
 wvq jeä ùu u; I

B
 wvq jeä jk

nj;a I
B
 wvq jeä ùu u; I

C
 wvq jeä jk nj;a wm ms<s.; hq;= h'  fï wkqj g%dkaisiagrh V

BE

fjda,aàh;dj iemhSu u; g%dkaisiagrfha ls%hdldß;ajh we;s fõ'

iaÒr keUqre l%ufha oS V
BE

 ,nd oSu R
B
 kï m%;sfrdaOlhla fhdod we;'  fuu V

BE
 ksid

mdoï Odrdjla we;s fõ'  tu moï Odrdjg wkqrEm j úYd, ix.%dyl Odrdjla .,d hhs'

ix.%dyl m%;sfrdaOlh (R
C
)  uÕska ix.%dyl Odrdj wkqj ix.%dyl úfudapl fjda,aàh;dj

(V
CE

)  fjkia lr .ekSug yels fõ'  PNP  yd NPN g%dkaisiag¾ iaÒr keUqre lr we;s

wdldrh my; mßm:j,ska oelafõ'

fuys oS ix.%dyl Odrdj úYd, ksid g%dkaisiagrfha WIaK;ajh by< hhs'  túg

g%dkaisiagrh CE mßm:fha m%;sfrdaOh wvq fõ'   túg ix.%dyl Odrdj o jeä fõ'  fuh

keje; keje; isÿ ùu ksid widudkH f,i g%dkaisiagrfha WIaK;ajh by< hdfuka th

úkdY úh yels h'  tneúka l=vd Odrd ,nd .kakd mßm: i|yd fuu l%uh iqÿiq fõ'

iajhx keUqrej (Self Bias)

iaÒr keUqrefõ we;s fodaIh uÕ yerùu i|yd fuys oS mdoï m%;sfrdaOlh R
B
  fhdod

we;af;a ix.%dyl m%;sfrdaOlhg (R
C
) miqj h'  fï ksid ix.%dyl Odrdj by< hk úg R

C
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m%;sfrdaOlh yryd isÿ jk úNj neiau jeä fõ'  túg R
B
 yryd o úNj neiau wvq jk ksid

I
B
 wvq fõ'  tu ksid I

C
  my; jefÜ'  fï fya;= ksid I

B
 iaÒr uÜgulg mj;ajd .ekSug yels

h '

úfudapl keUqrejúfudapl keUqrejúfudapl keUqrejúfudapl keUqrejúfudapl keUqrej (Emitter bias)

g%dkaisiagrfha ikaêfha WIaK;ajh jeä ùu ksid isÿ jk ix.%dl Odrdfõ by< hdu

jvd;a id¾:l j fuu l%ufha oS md,kh lr we;'  fuys oS ta i|yd úfudapl m%;sfrdaOlhla

(R
E
)  Wmfhda.S lr f.k ;sfí'  g%dkaisiagrfha WIaK;ajh jeä ù ta wkqj I

C
 by< .shfyd;a

R
C
 yryd úNj neiau jeä fõ'  túg mdou úfudapl fjda,aàh;dj (V

BE
)  wvq ù mdou Odrdj

o (I
B
)  wvq fõ'  fï wkqj iEu úg u (I

B
)  ksh; j ;nd .ekSu isÿ fõ'  pnp  yd npn

g%dkaisiagr úfudapl keUqre;djg fhdod we;s wdldrh my; mßm:j,ska oelafõ'  fuu

l%uh m%dfhda.sl mßm:j, fhdod .ekSug jvd;a iqÿiq nj fmfka'

R
E R

E
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úNj fnÿï keUqrejúNj fnÿï keUqrejúNj fnÿï keUqrejúNj fnÿï keUqrejúNj fnÿï keUqrej (Voltage Divided Bias)

fuys oS ksh; mdou úfudapl fjda,aàh;djla (V
BE

)  ,nd oSu i|yd iqÿiq wdldrhg

R
1
 yd R

2 
 kj m%;sfrdaOl folla Wmfhda.S lr f.k ;sfí'  I 

B 
g idfmalaI j R

1
  iy R

2 
 ;=<ska

.,k Odrdj úYd, fyhska R
1 
 ;=<ska  .,k Odrdjg wdikak j iudk Odrdjla  R

2 
 ;=<ska

.,kafka hehs  Wml,amkh l< yels h'   ta ksid mdoï úfudapl fjda,aàh;dj ia:djr j

mj;S'  ta ksid mdoï Odrdj o fkd fjkia j mj;S'  fuh m%dfhda.sl mßm:j, fhdod .ekSug

iqÿiq l%uhla fõ'

g%dkaisiag¾ ms<sn| my; i|yka lreKq oek f.k isàu jeo.;a fõ'

g%dkaisiagrhlska ,nd .; yels uQ,sl m%fhdack ;==kls'g%dkaisiagrhlska ,nd .; yels uQ,sl m%fhdack ;==kls'g%dkaisiagrhlska ,nd .; yels uQ,sl m%fhdack ;==kls'g%dkaisiagrhlska ,nd .; yels uQ,sl m%fhdack ;==kls'g%dkaisiagrhlska ,nd .; yels uQ,sl m%fhdack ;==kls'

1' ix{d j¾Olhla f,i Ndú; l< yels h'

2' iaùphla f,i Ndú; l< yels h'

3' foda,lhla f,i Ndú; l< yels h'

g%dkaisiagrh ms<sn| Tn oek .; hq;= lreKqg%dkaisiagrh ms<sn| Tn oek .; hq;= lreKqg%dkaisiagrh ms<sn| Tn oek .; hq;= lreKqg%dkaisiagrh ms<sn| Tn oek .; hq;= lreKqg%dkaisiagrh ms<sn| Tn oek .; hq;= lreKq

1' g%dkaisiagrh PNP o NPN o hk j.

2' g%dkaisiagrfha w.% y÷kd .ekSu'

3' g%dkaisiagrhla ksjeros j mÍlaId lsÍu'

4' g%dkaisiagrhla i;= ixLHd;h" fjda,aàh;dj" Odrdj yd cjh ̂laIu;dj& ms<sn| wjfndaOh

5' g%dkaisiagrhla wxlh wkqj th l=uk ld¾hhla i|yd fhdojd .; yels o hk j.

6' g%dkaisiagrhl ,laIK oek .ekSug o;a; fmd;la (Data Book) Ndú; lrk wdldrh
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g%dkaisiagrhl ,dlaIKsl wjiaa:dg%dkaisiagrhl ,dlaIKsl wjiaa:dg%dkaisiagrhl ,dlaIKsl wjiaa:dg%dkaisiagrhl ,dlaIKsl wjiaa:dg%dkaisiagrhl ,dlaIKsl wjiaa:d

g%dkaisiagrhla Ndú; l< yels úkHdi ;=k ms<sn| j óg fmr úia;r lr we;'  fï

úkHdi w;=frka nyq, j fhdod .kq ,nkqfha fmdÿ úfudapl úkHdihhs'

g%dkaisiagrhlg ix{djla m%odkh lsÍu" ta ix{dj g%dkaisiagrh ;=< oS ixl%uKh

ùu yd g%dkaisiagrfha m%;sodkh ùu ms<sn| j lreKq fidhd n,uq'  by; ls%hdj,S ;=k

g%dkaisiagrhla uÕska isÿ jk wjia:d fjda,aàh;d j¾Ol ls%hdj f,i oelaúh yels h'

fjk;a wdldrhlg olajkafka kï g%dkaisiagrhlg B, E  yd C w.% w;r mj;sk úNj

wka;r yd tjdg wkqrEm j ta w.% yryd .,d hk Odrd w;r úp,kh" tkï" V - I ,dlaIKsl

f,i fï wjia:d ;=k oelaúh yels h'

fï ,dlaIKsl wjia:d my; wdldrhg oela fõ'

1' m%odk ,dlaIKslh (Input Chracteristics)

11' ixl%uK ,dlaIKslh (Transfer Characteristics)

111' m%;sodk ,dlaIKslh (Output Charateristics)

fï ,dlaIKsl m%dfhda.sl mßm:hla wdY%fhka ,nd .; yels h'  ta i|yd iqÿiq

mßm:hla my; oelafõ'

X  úp,H m%;sfrdaOlhla jk w;r Y úp,H ir, Odrd iemhqula fõ'  mdoï Odrdj

uekSug uhsfl%da weógrhla o mdoï úfudapl úNdjh uekSug fjda,aÜ ógrhla o" ix.%dyl

úfudapl úNjh uekSug ;j;a fjda,aÜ ógrhla o ix.%dyl Odrdj uekSug ñ,S weógrhla

o fhdod .efka'

m%odk ,dlaIKslhm%odk ,dlaIKslhm%odk ,dlaIKslhm%odk ,dlaIKslhm%odk ,dlaIKslh (Input Characteristics)

by; mßm:fha ix.%dyl fjda,aàh;dj (V
CE

)  ksh; w.hl we;s úg mdou úfudapl

fjda,aàh;dj (V
BE

)  wkqj mdou Odrdj (I
B
)  yeisfrk wdldrh

m%odk ,dlaIKslh fõ'  fï w.hka m%ia;dr .; l< úg my;

m%ia;drh ,efí'

fuys oS ,efnk jl%h  vfhdavhl bosß keUqreï

,dlaIKsl jl%hg iudk h'I
B

V
BE

(v)
v

TH

mA

V

V

µAX
Y
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ixl%uK ,dlaIKslh ixl%uK ,dlaIKslh ixl%uK ,dlaIKslh ixl%uK ,dlaIKslh ixl%uK ,dlaIKslh (Transfer Characteristics)

uq,ska olajd we;s mrsm:fha mdoï Odrdj (I
B
) fjkia lsÍu  x uÕska l< yels h'

g%dkaisiagrhl ix.%dyl úfudapl fjda,aàh;dj (V
CE

)  ksh; j ;nd mdou Odrdfõ (I
B
)

fjkiaùaïj,g wkqrEm j ix.%dyl Odrdfõ (I
c
)

   
we;s jk fjkialï ixl%uK ,dlaIKslh

uÕska oelafõ'

     fï wkqj I
B
 Odrdj .,d fkdhk úg I

C
  Odrdj .,d

fkdhk nj fmfka'  ̂ fuys oS mdoï - úfudapl ikaêh

(B-E)  fmr keUqre ù fkdue;& l%ufhka mdoï Odrdj

(I
B
) jeä lr;a u mdoï úfudapl ikaêh keUqre ù

^ndOl úNjh blau jQ úg& ix.%dyl  Odrdj ̂ I
C
& l%ufhkaa

j¾Okh fjñka .,k nj;a wjidkfha ix.%dyl Odrdfõ

(I
C
) j¾Okh fkdfjkia j mj;akd nj;a fmfka'  fï

ls%hdj,sh olajk pl%h ixl%uK ,dlaIKslh jk w;r

th my; wdldrhg oelaúh yels h'

 jl%fha A l,dmfha oS mdoï Odrdjla ke;'  ̂  I
B
 = l=vd fyda iDK&  tneúka ix.%dyl

Odrdjla o ke;'  fï fya;=j ksid g%dkaisiagrh wlS%h h'  ta wls%h wjia:dj ke;s kï

m%ia;drfha wls%h l,dmh g%dkaisiagrhl lmd yeÍfï wjia:dj ^Cut off Region& kï jk

w;r g%dkaisiagrh újD; j (OFF)  mj;S'  fu wjia:dfõ ix.%dylh yd úfudaplh w;r

m%;sfrdaOh wkka; fõ'

lmd yeß l,dmh miq l< úg g%dkaisiagrh ils%h l,dmfha (Active Region) mj;S'

fuys § l%ufhka I
B
 jeä jk w;r Bg wkqrEm j I

C
 o jeä fõ'  fï úp,kh fndfyda úg

f¾Çh fõ'  ta ksid fï wjia:dj f¾Çh wjia:dj f,i o ye¢kafõ'  fuys È I
C
, I

B
 g

wkqf,dauj iudkqmd;sl fõ'

hï lsis iSudjl È I
B
  ;j ÿrg;a jeä l< o Bg wkqrEmSj  I

C
 ys jeä ùula fkd,efí'

ta ksid jl%h x wlaIhg iudka;r j .uka lrhs'  fï wjia:dfõ § g%dkaisiagrh ika;Dma;

ú we;'  tu l,dmh ika;Dma; l,dmh (Saturation region) kï fõ'  fï wjia:dfõ g%dkaisiagrh

ixjD; (ON)  wjia:dfõ mj;S'

I
B
 wkqj I

C
 taldldrj fjkia jkúg tu w.hka fofla wkqmd;h g%dkaisiagrfha ir,

Odrd ,dNh (β) f,i ye|skafõ'

       ta wkqj ir, Odrd ,dNh β =   
I

C
 
   fõ'

 I
B

idudkH g%dkaisiagrhl β w.h 20 isg 1000 olajd muK úh yels h'

by; úia;r l< wdldrhg g%dkaisiagrfha yeisÍu ms<sn| j meyeÈ,s wjfndaOhla

I
C

I
BA
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,efí'  ́ kE u j¾.hl g%dkaisiagrhl ls%hdj fï wdldr fõ'  fï wdldr ;=k ,nd .;

yels jk wdldrhg g%dkaisiag¾ keUqre lsÍfuka ksis m%fhdack ,nd .; yels h'  g%dkaisiagrfha

fï yeisÍï wkqj my; oelafjk wjia:d i|yd Ndú; l< yels h'

1' Odrdj yd fjda,aàh;d j¾Olhla f,i ^f¾Çh l,dmfha&

11' iaúÉÑhla f,i ^lmd yeÍfï l,dmh yd ika;Dma; l,dmh f,i&

111' foda,lhla f,i ̂ lmd yeÍfï l,dmh yd ika;Dma; l,dmh udrefjka udrejg

msysgq ùu'&

m%;sodk ,dCIKsl (Output Characteristic)

g%dkaisiagrhl m%;sodk fjda,aáh;dj jk V
CE

 wkqj m%;sodk Odrj jk I
C
 fjkia

jk wkaou oelafjk jl%h m%;sodk jl%h kï fõ'  I
B
 ksh; j ;nd V

CE
 Y+kHfha isg

l%ufhka jeä lrk úg I
C
 YS>% f,i jeä fõ'  bka miq j V

CB
 iuÕ I

C  
jeä jkafka iq`:

jYfhks'  fï úp,kh f¾Çh fõ'  (I
B
= O )jk wjia:dfõ § V

CE 
jeä l< úg b;d l=vd I

c

Odrdjla ix.%dyl yryd .,d hk nj my; m%ia;drfhka fmfka' I
B
 jeä jk úg I

C
 o jeä

jk neúka úúO I
B
 w.hka i|yd V

CE
 wkqj ,efnk I

C
 w.hka fjk fjk u jl%j,ska oelajQ

úg iïmQ¾K m%;sodk ,dCIKsl ,efí'

g%dkaisiagrhl mrdñ;sl w.h (Parameters) lsysmhla my; oelafõ'

• ir, Odrd ,dNh ^m%;s,dNh&

fmdÿ úfudapl wjia:dfõ oS ix.%dyl Odrdj yd mdou Odrdj w;r wkqmd;h tu

wjia:dfõ oS Odrd ,dNh fõ ^ β &'

 fuh by< w.hla .kS'

fmdÿ mdoï úkHdifha È ir, Odrd m%;s,dNh 

α

 f.ka oelafjk w;r th ix.%dyl

Odrdj yd úfudapl Odrdj w;r wkqmd;h fõ'

 fuh my< w.hla .kS'

 

I
C

V
CE

I
B
= 10µ

A

I
B
= 20µ

A

I
B
= 30µ

A

I
B
= 40µ

A

I
B
= 50µ

A

I
B
= 0
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• Wmßu ix.%dyl Odrdj

g%dkaisiagrfha ksIamdokh wkqj fjkia fõ'  g%dkaisiagrhla mßm:hl fhdod ls%hd

lrk wjia:dfõ g%dkaisiagrhg ydkshla fkdù thska ,nd .; yels Wmßu ix.%dyl Odrdjhs'

• Wmßu iemhqï fjda,aàh;dj

fuh o g%dkaisiagr ksIamdokh wkqj fjkia fõ'  tla tla g%dkaisiagrh wkqj o;a;

fmd;aj, fï w.h i|ykaj we;'  mßm:hl fh§fï È fï Wmßu iemhqu fjda,aàh;dj fkd

blaujk iemhSug j. n,d .; hq;= fõ'

• cj W;ai¾ckh

g%dkaisiagrhl ix.%dylh yd úfudapl w;r Odrdjla .,k jg ta ;=< ;dmh ckkh

fõ'  ta ;dmh bj;a fkd l< fyd;a l%ufhka ;dmh by< hdfuka g%dkaisiagrhg ydks isÿ

úh yels h'  ta wkqj g%dkaisiagrhla úkdY fkd jk f,i th ;=< ckkh úh yels ;dm

w.h Wmßu cj W;ai¾ckh kï fõ'  fuu w.h úfudapl ix.%dyl fjda,aàh;dfõ;a

ix.%dyl Odrdfõ;a .=Ks;hhs'

Wmrsu cj W;ai¾ckh

fuys § V
CE

 yd I
C
 w;r m%ia;drh jl%hla fõ'

 

I
C

V
CE

R

L
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fï m%ia;drfha L m%foaYfha § cj W;ai¾ck w.h Wmßj cj W;ai¾ck (V
CE

.I
C
)

w.hg jvd wvq h'  tfy;a R  m%foaYfha § cj W;ai¾ck w.h (V
CE

.I
C
) Wmßu cj W;ai¾ck

w.hg (Pd (Max) jvd jeä h'  tneúka iEu úg u g%dkaisiagrhl ls%hdldß;ajh m%ia;drh

wkqj jï mi m%foaYfha w.hl msysgqjd .; hq;= h'

tfia u g%dkaisiagrhla m%dfhda.sl mßm:hl fhdod we;s úg ^úfYaIfhka m%;sodk

wÈhrl& tys WIaK;ajh by< hkafka kï ;dmdjfYdaIl (Heat Sink) fhdod g%dkaisiagrfha

WmÈk ;dmh mßirhg bj;a l< hq;= h'  fï i|yd ;U yd we¨ókshï f,dayfhka ;ekQ úúO

;dmdjfYdaIl Wml%u we;'

ner f¾Ldj (Load Line)

g%dkaisiagrhla i|yd l,ska olajk ,o ixl%uK ,dlaIKsl jl%j,ska g%dkaisiagrfha

I
C
, I

E
, V

CE
 jeks w.hla fidhd .; yels h'  tfy;a g%dkaisiagrhla ndysr wls%h Wmdx. iuÕ

iïnkaO fldg mßm: ie,iqï l< úg by; w.hla fidhd .ekSu myiq ke;'  ta i|yd ner

f¾Ldj wjYH fõ'

fï mßm:h wkqj Vcc = Ic Rc + V
CE

 fõ'  fuys Ic Wla; l< úg fõ'

fï iólrKh y mx c= +  wkqj hk ksid ir, f¾Çh m%ia;drhla ,efí'  g%dkaisiagrh

lmd yeß m%foaYfha § 

0Ic =

 iólrKhg wdfoaY l< úg 

C EV c c V=

 fõ'  tfuka u

g%dkaisiagrh ika;Dma; wjia:dfõ V
CE

 Y+kHhg wdikak fõ'  túg

fõ'

fï w.hka  V
CE

 yd I
C
 wlaI u; i,l=Kq l< úg ner f¾Ldj ,efí'

g%dkaisiagrhla j¾Olhla f,i Ndú; lsÍfï § m%;sodk ,dlaIKsl jl%h u; igyka

fldg we;s ner f¾Ldj m%fhdackhg .; yels h' g%dkaisiagrfhka úkdY fkdù j¾Olhla

f,i fh§u i|yd ner f¾Ldj cj W;ai¾mk jl%hg jï miska  msysg úh hq;= h'

R
C

I
C

V
CC

V
CE

 

I
C

V
CE

V
CC

V
CC

R
C
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g%dkaisiagrh iaúÉÑhla f,i Ndú; lsÍu

(Transister used as a Switch)

g%dkaisiagrh iaúÉÑhla f,i fhdod .; yels nj wms oksuq'  fï wjia:dj m%dfhda.sl

mßm:j, nyq, j fhdod .efka'  idudkHfhka fuys § mdoï Odrdj ̂ I
B
& .e,Su yd fkd .e,su

i|yd g%dkaisiagr mdou ixfõol (Sensers)  iuÕ iïnkaO lr we;'  g%dkaisiagr iaúÉÑhla

f,i fhdod .ekSfï úfYaI jdis we;'

tkï"

i. laIKsl ls%hdldrs;ajh ^wêfõ.S iaúphla f,i&

ii. úoHq;a mq,sÕ= we;s fkd ùu

iii. f.ù hk fldgia ^hdka;s%l fldgia fkdue;s ùu&

iv. fjda,aàh;djla u`.ska ls%hd lrúh yels ùu'

v. Yío fkd keÕSu'

g%dkaisiagrhla iaúÉÑhla f,i fhdod .; yels wjia:d lsysmhla my; oelafõ'

• wdf,dal ixfõ§ mßm:h                       •  wdf,dal ixfõ§  mßm:h

    ^w÷f¾ oS l%shd;aul jk&   ^wdf,dalfha oS l%shd;aul jk&

• iam¾Y ixfõ§ mßm:h    •    ;dm ixfõ§ mßm:h
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fCIa;% wdprK g%dkaisiag¾fCIa;% wdprK g%dkaisiag¾fCIa;% wdprK g%dkaisiag¾fCIa;% wdprK g%dkaisiag¾fCIa;% wdprK g%dkaisiag¾     (Field Effect Transistor)

w.% 3 la iys; tal O%ej g%dkaisiag¾ úfYaIhls' fuys Odrdj md,kh lsÍu úoHq;a

fCIa;%hla u`.ska isÿ lrk neúka F.E.T hkqfjka y÷kajkq ,nhs' F.E.T m%Odk j¾. 2 ls'

- ikaê fCIa;% wdprK g%dkaisiagrh (Junction Field Effect Transistor-JFET)

- f,day Tlaihsv w¾O ikakdhl fCIa;% g%dkaisiagrh (Metal Oxide Semi -

   Conductor F.E.T- MOSFET)

fuu j¾. fol u iEoSug .kakd w¾O ikakdhl j¾.h wkqj n kd,s ^n-Channel &

yd p kd,s ^p-Channel & jYfhka j¾. follg fjka flf¾' fuu j¾. fol i|yd n

j¾.fha fyda p j¾.fha w¾O ikakdhl fhdod .ekqK o" tajdfha l%shdldß;ajh tl iudk

h'

ikaê lafIa;% wdprK g%dkaisiag¾ ^J.F.E.T &

n  kd,S F.E.T j, n j¾.fha is,slka oKavl rEmfha wdldrhg fomiska p j¾.fha w¾O

ikakdhl fldgia folla iïnkaO fldg we;' tu fldgia fol u" tl u w.%hla fia

bj;g f.k we;' th oajdrh /Gate (G)  jYfhka o is,slka oKafâ fo fl<jr Source(S)

yd Drain(D) jYfhka o w.% iïnkaO;d msg;g f.k we;'

S yd D w;r m%;sfrdaOhla iys; Rcq iïnkaO;djla mj;s'

n kd,S j¾.fha D yd S w;rg úNjhla ,nd ÿka úg n oKav ;=<ska Odrdj p l,dmh w;ßka

.,d hkq we;' fuys oS nyq;r jdyl jk bf,lafg%dak muKla .,d hkq we;' fï wdldrhg

u p kd,S j¾.fha oS fjda,aàh;djla ,nd ÿka úg isÿre muKla l,dmh w;ßka .,d hhs'

F.E.T j, w.% iïnkaOfhka my; i|yka lreKq flfrys wjOdkh fhduq l< hq;=

fõ'
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1' Source

n  fyda p j¾.fha nyq;r jdyl we;=`M jk w.%hhs' jdyl .uka lrkqfha fuys isg

neúka Source f,i kï flf¾'

2' Drain

n fyda p j¾.fha oKav u.ska nyq;r jdyl msg jk ia:dkh ksid Drain hk kñka

y÷kajhs' tneúka D-S fjda,aáh;dj V
DS

 jYfhka o D Odrdj I 
D
 jYfhka o fõ'

3' Gate

fuh wêl f,i ud;%Kh lrk ,o wNHka;r j tlg iïnkaO l< l,dm folls'

th pn ikaêhl wdldrhla .kS' G-S fjda,aáh;dj V
GS

 u`.ska G w.%h miq keUqrej ;nd

.efka'

4' Channel

D yd S fjda,aáh;dj fyj;a V
DS

 ,nd ÿka úg Gate fol w;ßka nyq;r jdyl .uka

.kakd ud¾.h fyj;a bv m%udKhhs'

J.F.E.T ms<sn| j wjidkfha oS u;l ;nd .; hq;= jeo.;a lreKqms<sn| j wjidkfha oS u;l ;nd .; hq;= jeo.;a lreKqms<sn| j wjidkfha oS u;l ;nd .; hq;= jeo.;a lreKqms<sn| j wjidkfha oS u;l ;nd .; hq;= jeo.;a lreKqms<sn| j wjidkfha oS u;l ;nd .; hq;= jeo.;a lreKq

- G w.%h iEu úg u miq keUqf¾ mj;sk ksid m%dfhda.sl j I 
G  

= 0  fõ'

- wjYH jdyl ,nd .ekSug Source  w.%h iEu úg u jdyl wh;a O%Eùh;dj iïnkaO l<

hq;= h'

 •   n Channel :    -  RK w.%h •  p Channel :  + Ok w.%h'

n kd,S kd,S kd,S kd,S kd,S - J.F.E.T  ys l%shdldß;ajhys l%shdldß;ajhys l%shdldß;ajhys l%shdldß;ajhys l%shdldß;ajh

V
GS

 = 0  yd V
DS

 = 0  jk úg

V
DS

 = 0  ksid I 
D
 = 0  fõ' tneúka  p  ikaêh jgd we;s

ydhs; m%foaYh iudk >klñka iuñ;sl j mj;s'

J.F.E.T ,dCIKsl,dCIKsl,dCIKsl,dCIKsl,dCIKsl

m%odk ,dCIKsl #- m%odk mßm:fha V
GS

 wkqj I
G
 fjkia ùu m%odk ,dCIKslh f,i

ie,fla' I
G
=0 ksid F.E.T j, m%odk ,dCIKslh ,nd .; fkd yel'
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ixl%uK ,dCIKsl #- I
G
 wkqj I

D
  j, fjkia ùu ixl%uK ,dCIKslh fõ' I

G
=0 ksid ta

fjkqjg V
GS

 wkqj I
D
 fjkia ùu ixl%uKsl ,dCIKslh f,i ,nd .efka' tu`.ska F.E.T

j,  wfkdakH  ikakhl;dj kue;s mrdñ;sh ,nd .; yels h'

wfkdakH ikakdhl;dj =     
 I

D

     
  =  g

m
V

GS

m%;sodk ,dCIKsl # - V
DS

 wkqj I
D
 fjkia ùu m%;sodk ,dCIKsl f,i ,nd .ks'

V
GS

 = 0 yd V
DS

  →  0  isg l%ufhka jeä lrf.k hk úg  I 
D
 Y+kHfha isg l%ufhka jeä

fõ'

;j ÿrg;a V
DS

 fjda,aáh;dj jeä lrk úg

I
D
 Odrdj o ;j ÿrg;a jeä ù Wmßu w.hla olajd

.uka lrhs' fuh ´ïf.a kshuhg wkql+, j

isÿfõ' tkï n  kd,sh ksh; m%;sfrdaOlhla f,i

ie,l= úg fjda,aáh;djg Odrdj idudkqmd;sl

fõ' ^V α I & fuu iïnkaO;dj V
DS

  i|yd jk

ksh; Wmßuhla f;la meñKs úg Odrdj Wmßu

ksid ñka bosßhg V
DS

 jeä l< o Odrdfõ

j¾Okhla we;s fkdfõ'

fuu wjia:dfõ ydhs; m%foaYh D foig j¾Okh jk ksid ksh; I
D
 Ordjla

.,d hhs'(I
DSS

)

V
DS

 = 0 yd yd yd yd yd V
GS

 = 0 isg - w.hla olajd jeä lrf.k hduisg - w.hla olajd jeä lrf.k hduisg - w.hla olajd jeä lrf.k hduisg - w.hla olajd jeä lrf.k hduisg - w.hla olajd jeä lrf.k hdu

fuu wjia:dfõ G w.%h n kd,shg idfmaCI j wêl miq keUqrejlg ,la fõ' ;j

ÿrg;a V
GS

 RK wka;hg jeä lrf.k hk úg tu ikaêh Cut off ^ydhs; l,dm m<,a ù

kd,sh jefik ;;a;ajhg m;a fõ'
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- V
GS

  yd yd yd yd yd     V
DS

 jeä lrf.k hk úgjeä lrf.k hk úgjeä lrf.k hk úgjeä lrf.k hk úgjeä lrf.k hk úg

-V
GS

 jeä lrk úg pn ikaêfha ydhs; m%foaYh iuñ;slj wNHka;rhg j¾Okh

fõ' fufia j¾Okh ù kd,sh iïmQ¾Kfhka ixjD; jk V
GS

 fjd,aàh;dj Pinch off

fjd,aàh;dj ^V
P
 & f,i ye|ska fõ' fï ksid f.aÜ fjda,aàh;dj md,kh lsÍfuka" Drain

Odrdj o md,kh l< yels h' tneúka JFET hkq f.aÜ fjda,aàh;dj u`.ska I
D
 md,kh l<

yels Wml%uhls'

FET Ndúfha jdisNdúfha jdisNdúfha jdisNdúfha jdisNdúfha jdis

• by< m%odk iïndOkh' • f>daIdj wvq nj'

• m%udKfhka l=vd ùu' • jeä ld,hla Ndú; lsÍfï yelshdj'

• by< ixLHd;j,g ixfõoS ùu' • wêl cjhla ,nd .; yels ùu'

• RK WIaK;aj ix.=Klhla mj;ajd f.k hd yels ksid ;dmia:djr nj

Ndú; wjia:dNdú; wjia:dNdú; wjia:dNdú; wjia:dNdú; wjia:d

• rEmjdyskS$.=jka úÿ,s hka;%j, .=jka úÿ,s ixLHd;^R.F& woshrhka

• cj iemhqï

• U.P.S

MOSFET

           fïjdfha jHqyh yd l%shdldß;ajh wkqj fldgia folls'

1'Enhancement Type -Normally off

2.Deplection Type   -Normally on

fuu j¾.fha FET p fyda n ;yvqjla u; ilia lsÍug yels neúka mßm: l=vdjg

ks¾udKh l< yels h' tneúka ix.Dys; mßm: ieliSfï oS fuu j¾.h Ndú; flf¾' FET

j, oajdrh mßjrKhla yryd fhdod we;s ksid m%odk iïndokh b;d by< w.hla .ks'

V
DS
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1. Enhancement j¾.h

rEm igyfka mßos fuu j¾.fha FET j, Drain yd Source w;rg iemhqula iïnkaO

l< úg Odrdjla .,d fkdhhs' tu ksid idudkH wjia:dfõ oS újD; mßm; fõ'  S

idfmaCIj G g Ok úp,Hh fjda,aàh;djla iemhq úg oajdrhg iïnkaO fldgfiys Ok

wdfrdamK jeä jk w;r mßjrKfhka úreoaO fldgfiys RK wdfrdamK /ia fõ' tkï

;djld,sl j N kd,shla iEfoa' ;j ÿrg;a oajdrhg iïnkaO Ok iemhqu jeä l< úg hï

wjia:djl S yd D j,g iïnkaO N fldgia fol ;djld,sl j N kd,sfhka iïnkaO fõ'

túg I
D
 Odrdjla .,d hhs' Ok V

GS
  fjkia jk úg fuu ;djld,sl N kd,sfha yria lv

fjkia jk ksid I
D
 o" ta wkqj fjkia fõ'

2.Deplection j¾.h

fuu j¾.fha FET j, Drain  yd Source  w;r P substract ;=, n  øjH fhdod iïnkaO
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lr we;' tneúka D yd S w;r ix{djla fhÿ úg Odrdj .uka lrhs' tu ksid idudkH

wjia:dfõ oS ixjD; mßm: fõ'  S g idfmaCIj D fj; úp,H RK ix{djla iïnkaO l<

úg oajdrhg iïnkaO fldgfia RK wdfrdamK /ia jk w;r mßjrKhg úreoaO fldgfia

S  yd D iïnkaO lr we;s n kd,sldj ;=< Ok wdfrdamK /ia fõ'  túg kd,sldj wjysr

ù fuka I
D
 Odrdj wvq fõ'  fufia RK V

GS
 jeä lrf.k hk úg hï wjia:djl kd,sh

jeiS hdhs'

oajdrhg Ok fjda,aàh;djla iemhq úg mßjrKhg úreoaO fldgfia RK wdfrdamK

/ia ùfuka n kd,sfha yria lv úYd, fõ' túg jeä Odrdjla .,d hdug mq`:jk' fï wkqj

úp,H V
GS

 hgf;a úp,H I
D
 Odrdjla ,nd .; yels h'

Deplection TypeEnhancement Type
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md,k Wml%umd,k Wml%umd,k Wml%umd,k Wml%umd,k Wml%u

bf,lafg%daksl fCIa;%fha cjh md,kh i|yd Ndú; lrk w¾O ikakdhl Wml%u

w;r my; i|yka Wml%u nyq, j fhdod .efka' fïjd fmdÿfõ ;hsßiag¾ ̂ Thyristors&kñka

y÷kajhs'

1' is,slka md,l Rcqldrh (S.C.R)

2' oaú osYd mQrK vfhdavh' (DIAC)

3' g%hela (TRIAC)

fuu Wmdx. ish,a, u ks¾udKh fldg we;af;a p  yd n j¾.fha w¾O ikakdhl

ia:r y;rla fhdod .ekSfuks' tneúka fuu Wmdx.j, pn ikaê 3 la we;s fjhs'

is,slka md,l Rcqldrlis,slka md,l Rcqldrlis,slka md,l Rcqldrlis,slka md,l Rcqldrlis,slka md,l Rcqldrl     (S.C.R)

ndysr j oelsh yels w.% 3 lska iukaú; jk w;r tajd wefkdavh (A) " lef;davh (K)

yd oajdrh (G) f,i y÷kajhs' p ia:rhg ine¢ w.%h wefkdavh f,i;a" n w.%hg ine¢ w.%h

lef;davh f,i;a y÷kajhs' w;r ueo msysá p fyda n ia:rhg ine¢ w.%h oajdrh fõ' oajdrh

iïnkaO fldg we;s w.%h mokï lr .ksñka SCR j¾. flf¾'

1'  p oajdr SCR

2'  n oajdr SCR

n  oajdr SCR         p oajdr  SCR

SCR Ndú;h Ndú;h Ndú;h Ndú;h Ndú;h

wefkdavhg Ok (+) iemhqfï w.%h o" lef;davhg RK (-)  iemhqfï w.%h o"

iïnkaO fldg oajdrh fj; l=vd Odrdjla iemhSfuka SCR ikakhk wjia:djg m;a l<

yels fõ' ikakhkh werUqK miq oajdr ix{dj bj;a l< o wefkdavfha isg lef;davhg

Odrdj .uka lrhs' fuu Odrdfõ hï wju w.hla olajd ikakdhl;dj mj;sk w;r Odrdj

Bg wvq jQ úg ikakdhl;dj bj;a ù hhs' fuu wju Odrdj r|jd .ekSfï Odrdj ^Holding

Current - I
H
& f,i ye|ska fõ'

A K

G

p n np A K

G

p n np

A

G

K
A K

G
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fuu mßm:fha S
1
 iaúph ixjD; wjia:dfõ myk fkd oe,afjk w;r S

2
 iaúph

Tnd w; yeßh úg myk fkd lvjd oe,a fõ' fuys § p oajdr SCR fha oajdrh fj; R
1
, R

2

úNj fnokfha R
2
 yryd msysgk fjda,aàh;dj u`.ska ix{djla ,nd §fuka SCR ikakdhk

wjia:djg m;a fõ' S
2
 újD; l< o myk fkd lvjd oe,a fõ'

myk ksùu i|yd iaúÉ folla fhdod .; yels fõ'

-   S
1
 iaúph újD; lsÍu' ^ iemhqu úikaê lsÍu &

-   S
3
   l%shd;aul lsÍu ^wefkdavh yd lef;davh flá mßm:hla njg m;a lsÍu&

^fuys oS SCR ;=<ska .,k Odrdj I
H
 j,g jvd wvq jk ksid th újD; mßm;

fõ'&

m%;Hdj¾; Odrd md,khm%;Hdj¾; Odrd md,khm%;Hdj¾; Odrd md,khm%;Hdj¾; Odrd md,khm%;Hdj¾; Odrd md,kh

 fuu mßm:fha m%;Hdj¾;k Odrdjla Ndú; lrk ksid oajdrh fj; fkd lvjd iamkao

,nd Èh hq;= fõ' tfuka u SCR yryd m%;Hdj¾;k ;rx.fha tla w¾Ohla muKla ikakhkh

flf¾' myfka §ma;;dj md,kh i|yd V
R
 úp,kh lsÍfuka C, R mßm:fha ld, ksh;h

fjkia jk ksid oajdrh fj; iamkao ,efnk wjia:dj ^ld, mudj-Time delay& u`.ska

myfka §ma;sh fjkia lr .; yels fõ'

oajdrh fj; ,nd fok iamkaoh ms<sn| j my; i|yka lreKq n,mdhs'

-   p oajdr SCR hla kï oajdrh fj; + iamkaohla ,nd Èh hq;= h'

-   n  oajdr SCR hla kï oajdrh fj; - iamkaohla ,nd Èh hq;= h'

by; mßm:fha myk ^L& fjkqjg fudagrhla Ndú; lsÍfuka tys N%uK fõ.h

md,kh l< yels fõ'

S
1

R
1

S
2

R
2

L

S
3

~

C

R
1

V
R

L
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vhelhvhelhvhelhvhelhvhelh

iaùÖlrk vfhdavhl hï fjda,aàh;djhla blau jQ miq tlajru m%;sfrdaOh wvq ù

tla ÈYdjlg Odrdj .,d hk vfhdav úfYaIhls'  fujeks vfhdav folla iudka;rj

fomig  iïnkaO lr vhelh ilikq ,efí'

tu ksid fuh ;=<ska  Odrdj fo ÈYdjg u ikakhkh úh yels w;r u ikakhkh

isÿjkafka vhelfha ikakhk fjda,aàh;dj ,enqKq miqj h'

w.% 2 lska iuka ú; Wmdx.hla jk fuu Wml%ufha w.% wefkdavh-1 yd

wefkdavh-2 hkqfjka ye¢ka fõ' ixfla;h wkqj Odrdj fo ÈYdjg u .e,sh yels nj

fmfka'

fndfyda úg fuu Wmdx.h u`.ska fjk;a Wml%ula md,kh i|yd fhdod .efka'

m%;Hdj¾; iemhqfï w¾O fol u m%fhdackhg .; yels ùu fuys jdishla f,i ie,flhs'

g%helh g%helh g%helh g%helh g%helh (TRIAC)

g%helh hk SCR folla iudka;rj m%;s úreoaO ÈYdj,g iïnkaOlr oajrh fmdÿ

w.%hla f,i iïkaO lr we;s Wml%uhls'

w.% 3 la iys; Wmdx.hla fõ' tajd  m%Odk w.%h 1" m%Odk w.%h 2 yd oajdrh f,i

y÷kajhs' m%;Hdj¾; Odrd md,khg fhdod .efka' tys + yd - w¾O ;rx. fol u Ndú;hg

.ekSug yels fõ' g%helfha oajdrh fj; mQrk iamkaokh (Jrigger Pulse) ,nd §ug vhelh

Ndú; l< yels h'  thg m%odkh flfrk iamkaoh u; cjh fjkia lr .; yels fõ'

A
2A

1

MT
2MT

1

G

~

C

R
1

V
R
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   9'  ldrld;aul j¾Ol (Operational Amplifiers)

g%dkaisiagr Ndú; lr ix{d j¾Okh lr .ekSu i|yd fhdod .;a j¾Ol mßm:

ms<sn|j;a ta j¾Olj, we;s .=Kdx. ms<sn|j;a óg fmr Tn wOHhkh lr we;' ldrl j¾Ol

h g%dkaisiag¾ folla fhdod tl,ia lrk ,o wjl,k j¾Olhl ̂Differential Amplifier& jeä

oshqkq lsÍu ls'

fï j¾Ol mßm:j, oS g%dkaisiagr yd fjk;a Wmdx. .Kkdjla Ndú; lr tl,ia

lrk ,o mßm:hlska j¾Olh iukaú; fõ' wjl,k j¾Olhlg by< m%;s,dN j¾Olhla

Rcq iïnkaO ;djla iys;j iïnkaO lr ldrldrld;aul j¾Olh tl,ia lrkq ,efí'

j¾Ol w;=frka ix.Dys; mßm:hla f,i ilia l< iqúfYaI .=Kdx. iys; j¾Olhla f,i

ldrld;aul j¾Olh oelaúh yels h'  fïjd fláfhka l¾ul j¾Ol f,i o ye|skafjhs'

fujeks j¾Ol mßm:hla tys Ndú; flfrk Wmdx. b;d l=vdjg ksIamdokh lr

;ks weiqreula ;=< wka;¾.; lr w.% muKla msg;g f.k ilid we;s j¾Ol mßm: j¾Ol

ix.Dys; mßm: f,i (Amplifier Intergrated Circuit) y÷kajhs'

l¾ul j¾Olh úúO wdldrfha bf,lafg%daksl mßm:j, Ndú;

flfrk b;d ckms%h ix.Dys; mßm: úfYaIhls'  fjda,aàh;d Ndú;fhka tl;= lsÍu" wvq

lsÍu" .=K lsÍu wdoS .Ks;uh ls%hd isÿ lsÍug we;s yelshdj ksid fïjdg ldrld;aul

j¾Ol hk ku ,eî we;'

l¾ul j¾Olhl ixfla;h yd ckms%h l¾ul j¾Ol ix.Dys; mßm:hla jk 741

ys w.% ieleiau my; olajd we;'
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cj iemhqu w.%cj iemhqu w.%cj iemhqu w.%cj iemhqu w.%cj iemhqu w.%

iEu ix.Dys; mßm:hl u ta mßm:h ls%hdlrùug wjYH cjh i|yd ir, Odrd

fjda,aàh;djla iïnkaO lsÍug w.% folla we;'  l¾ul j¾Olhlg o ir, Odrd iemhqula

,nd osh hq;= hs'

l¾ul j¾Ol mßm: i|yd cj iemhqu ,nd oSfï oS my; oelafjk wdldrfha oaú;aj

cj iemhqula (Dual power supply)  Ndú; flfrhs'

úúO l¾ul j¾Ol i|yd 6V isg 15V olajd mrdifha fjda,aàh;djla Ndú; l<

yelsh'

m%;sodk w.%hm%;sodk w.%hm%;sodk w.%hm%;sodk w.%hm%;sodk w.%h

l¾ul j¾Olhg N+.; w.%hg idfmaCIj lsishï m%odkhla ,nd ÿka úg m%;sodkh

,nd .ekSu i|yd fhdod .kakd w.%hhs'  m%;sodkh N+.; w.%hg idfmalaI j ,efí'

wmj¾;l fkd jk w.%hwmj¾;l fkd jk w.%hwmj¾;l fkd jk w.%hwmj¾;l fkd jk w.%hwmj¾;l fkd jk w.%h
fï w.%hg ,ndfok m%odkfha O%eùh;dj fjkia fkdù m%;sodkhg ,efí'  tkï Ok

fjda,aàh;djka ,nd ÿka úg j¾Okh jQ Ok fjda,aàh;djla m%;sodkfhka ,efnk w;r

RK fjda,aàh;djla ,nd ÿka úg j¾Okh jQ RK fjda,aàh;djla m%;sodkh f,i ,efí'

m%;Hdj¾;k ix{djla ,nd ÿka úg l,d udrejla isÿ fkdù j¾Okh jQ ix{djla m%;sodkh

f,i ,efí'

wmj¾;l w.%hwmj¾;l w.%hwmj¾;l w.%hwmj¾;l w.%hwmj¾;l w.%h
fï w.%hg ,nd fok m%odkfha O%eùh;dj udre ù m%;sodkhg ,efí'  tkï Ok

fjda,aàh;djla ,nd ÿka úg j¾Okh jQ RK fjda,aàh;djla m%;sodkfhka ,efnk w;r

RK fjda,aàh;dj ,nd ÿka úg j¾Okh jQ Ok fjda,aàh;djla m%;sodkh f,i ,efí'

m%;Hdj¾; ix{djla ,nd ÿka úg 1800 l l,d udrejla iys; j¾Okh jQ ix{djla m%;sodkh

f,i ,efí'

'
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l¾ul j¾Olhla i;= uQ,sl .=Kdx. yd úfYaI ,laIK lsysmhla fufia oelaúh yels

h'

• b;d úYd, újD; mq̀vq fjda,aàh;d ,dNhla (Open Loop Voltage gain) we;'  fï fjda,aàh;d

,dNh 105 - 106 muK fõ'  ckms%h 741 l¾ul j¾Olfha fï w.h 20000la muK fõ'

• b;d úYd, m%odk m%;sfrdaOhla (Input Resistance)  we;'  idudkHfhka fuh ̂ 106 - 108 Ω&

muK fõ'  fï fya;=fjka j¾Olfha m%odk ;=< u fyda bka msg;g fyda .,d hk Odrdj

b;d wvq w.hla .kS'  fndfyda m%dfhda.sl wjia:d i|yd fï Odrdj fkd i,ld yeßh

yels ;rï l=vd h'  tu ksid lksl j¾Ol hï m%Njhlg únef¾la fkdfõ'

• b;d  wvq m%;sodk m%;sfrdaOhla (Output Resistance)  we;'  idudkHfhka fuh 50 - 80Ω

la  w;r fõ'  tneúka b;d l=vd iïndokhlska (Impedence) hq;a únrla jqj o iïnkaO

l< yels h'  tu ksid ´kEu únef¾lg m%Njhla f,i fhÈh yels h'

l¾ul j¾Olhlg b;d úYd, ixLHd; mrdihla ;=< mj;sk m%;Hdj¾;k fjda,aàh;d

ix{d j¾Okh lsÍfï yelshdj we;'  idudkHfhka 0 isg 100MHz olajd mrdihla ;=< ls%hd

lsÍfï yelshdj we;'  tkï b;d úYd, l,dm m<,la (Band Width) we;'

l¾ul j¾Olj, Ndú;l¾ul j¾Olj, Ndú;l¾ul j¾Olj, Ndú;l¾ul j¾Olj, Ndú;l¾ul j¾Olj, Ndú;

l¾ul j¾Olj, ;j;a iqúfYaI;ajhla jkafka tlsfklg fjkia úúO ld¾h

i|yd Ndú; l< yels ùuhs'  l¾ul j¾Olj, úúO Ndú; úuid ne,Sug fmr fuys isÿ jk

j¾Ol ls%hdj fmdÿfõ úuid n,uq'
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wmj¾;l m%odk fjda,aàh;dj V
2
  o wmj¾;l fkd jk m%odk fjda,aàh;dj V

1
 o

fõ kï m%;sodk fjda,aàh;dj my; m%ldYkfhka ,nd .; yels h'

V
0 =

A ( V
1
  -

  
 V

2
)

fuys A hkq l¾ul j¾Olfhys újD; mq̀vq fjda,aàh;d ,dNhhs'  A ys w.h b;d úYd,

jk kuqÿ fï ;;a;aj hgf;a m%odkhg iemfhk b;d l=vd  m%udKfha fjda,aàh;djla jqj

o b;d wêl f,i j¾Okh ùu ksid j¾Olh wia:dhS jk w;r m%;sodk fjda,aàh;dj (V
0
)

o ika;Dma; fõ'  tkï (V
1
 - V

2
) wka;rfhys w.h b;d l=vd w.hla blau jQ jyd u m%;sodk

fjda,aàh;dj (V
0
)  ;jÿrg;a j¾Okh fkdù ksh; Wmßu w.hla ,nd .kS'  m%dfhda.sl

jYfhka V
0
ys w.h iemhqï fjda,aàh;dj jk w;r  V

0
 ys (+) Wmßu ika;Dma; w.h iemhqï

fjda,aàh;dfjys Ok (+) w.hg tkï +V
S
 g jqj o IV isg 2V olajd m%udKh lska wvq úh

yels fõ'   V
0
ys RK (-) Wmßu ix;Dma; w.h iemhqï fjda,aàhdfõ  RK Wmßu w.h g

jvd 1V isg 2V olajd m%udKhlska jeä fõ'  tneúka V
0
 = 

15 V±

 fõ m%;sodk fjda,aàh;dfjys

ika;Dma; w.h +13V yd -13V muK úh yels h'

fuys oS j¾Olhla f,i ls%hd lrkafka b;d l=vd fjda,aàh;d mrdihla ;=< muKs

^mV m%udKh fõ&'   tneúka újD; mq`vq ;;a;ajh hgf;a l¾ul j¾Olhla fjda,aàh;d

j¾Olhla f,i Ndú; lsÍu m%dfhda.sl jYfhka wmyiq yd m%fhdackj;a fkdjkakd jQ

ld¾hhls'

l¾ul j¾Olh iaúÉphla f,i Ndú; lsÍul¾ul j¾Olh iaúÉphla f,i Ndú; lsÍul¾ul j¾Olh iaúÉphla f,i Ndú; lsÍul¾ul j¾Olh iaúÉphla f,i Ndú; lsÍul¾ul j¾Olh iaúÉphla f,i Ndú; lsÍu

újD; mq`vq ;;a;ajh hgf;a j¾Olhla f,i Ndú; l< fkdyels jqj o iaúÉÑhla

f,i Ndú; l< yels h'  V
1 
wmj¾;l fkd jk m%odkh iy V

2 
wmj¾;l m%odkh f,i

ie,l+ úg V
1 
> V

2
  úg m%;sodk (V

0
)  Ok Wmßu w.hla .kS'  V

1
 < V

2 
isg m%;sodk (V

0
) RK

^ - & Wmßu w.hla .kS'  tneúka tu m%;sodk jeä fjda,aàh;d w.h iys; m%odkhg wkqj

m%;sodk w.%h yryd iïnkaO l< Ndrhla yryd fjda,aàh;dj tuÕska md,kh l< yels h'

fï mßm:h idudkHfhka Ndú; lrkafka fjda,aàh;d folla  ixikaokh lsÍug neúka

Bg ixikaolh (Comparator)  hk ku Ndú; flfrhs'

fjda,aàh;d ixikaolhla f,i Ndú; lsÍu

fjda,aàh;d ixikaolhla f,i Ndú; lsÍu wdo¾Ykh lsÍu i|yd jQ ir, mßm:hla

my; oelafõ'

fjda,aàh;d ,dN A
V
  =

m%;sodk fjda,aàh;dj

m%odk fjda,aàh;dj
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fuys wmj¾;l m%odkhg A w.%h;aa wmj¾;l fkd jk m%odkhg B  w.h;a iïnkaO

l<fyd;a wmj¾;l fkd jk m%odkfha fjda,aàh;dj (+6V)  wmj¾;l m%odkfha

fjda,aàh;djg (+3V)  jvd jeä neúka tkï V
1
 > V

2
  neúka m%;sodkh Ok (+) Wmßu w.hla

.ekSu ksid LED
1
 muKla oe,afõ'

wmj¾;l m%odkhg B w.%h;a wmj¾;l fkd jk m%odkhg A w.%h;a iïnkaO

l<fyd;a V
1
 < V

2
  neúka m%;sodkh RK ̂ -& Wmßu w.hla .kS'  túg LED

2
 muKla oe,afõ'

fjda,aàh;d ixikaolhl m%dfhda.sl Ndú;hla my; oelafõ'

ksjil rd;s%fha oS ks;r o,ajd ;sfnk úÿ,s mykla WoEik iajhxlS%h j ksjd oeóu

i|yd fï mßm:h Wmfhda.S lr f.k we;'

R
3
, R

4
 úNj fnÿu u.ska wmj¾;l m%odkh ksh; fjda,aàh;djla mj;ajdf.k we;'

R
1 
, R

2
 úNj fnÿu uÕska wmj¾;l fkd jk m%odkh úNjh imhd we;s w;r ta úNjh

wdf,dal ixfõoS m%;sfrdaOh yd úp,H m%;sfrdaOh uÕska fjkia l< yels jk fia ilid

we;'

LED
1 LED

2
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LDR u; wdf,dalh jefgk úg tys m%;sfrdaOh wvq jk neúka V
1
 úNjh wvq fõ'

th V
2
 úNjhg  jvd wvq jQ úg ̂ V

1
 < V

2
 ùu& wmj¾;l m%odkh ls%hd;aul ù m%;sodkh i|yd

RK ̂ -& fjda,aàh;djla ,eîfuka g%dkaisiagrh lmd yeß wjia:djg m;aùu ksid ms<shjkh

ls%hd;aul fkd fõ'

LDR u;g ,efnk wdf,dal m%udKh wvq jQ úg ^w÷re jQ úg& m%;sfrdaOh jeä jk

neúka úNjh jeä fõ'  th V
2
 úNjhg jvd jeä jQ úg ^V

1
 > V

2
 úg& wmj¾;k fkd jk

m%odkh ls%hd;aul ù m%;sodkh i|yd Ok (+) fjda,aàh;djla ,eîfuka g%dkaisiagrh ika;Dma;

wjia:djg m;aù fuka iaúÉÑlrKh ù ms<shjkh ls%hd;aul ù L  myk oe,afõ'  fuys

wjYH wdf,dal m%udKhl oS ms<shjkh ls%hd;aul lrjd .ekSu R
1
 , R

2
 úNj fnÿfï we;s

R
1 
úp,H m%;sfrdaO iSreudre lsÍfuka l< yels h'

fuh b;d l=vd fjda,aàh;d wka;rhlg mjd ls%hd;aul jk neúka ldrlj¾Ol

fujeks ixfõol mßm: i|yd jv;a iqÿiq fõ'

my; oelafjkafka ir, bf,lafg%daksl ;rdoshla ks¾udKh i|yd ixikaol mßm:hla

Ndú; lr we;s wdldrhhs'

fuys wdOdrlhl t,aÆ ÿkq ;rdoshlg t,a,d we;s n÷kla u; nr fhdokq ,nhs'  ÿkq

;rdosfha isg n÷k t,a,d we;s ;ka;=j úp,H m%;sfrdaOlfha wlaIh jgd jghla T;d we;'

nr fhfok úg úp,H m%;sfrdaOh iSreudre ùfuka tla tla l¾ul j¾Olfha m%;sodkh +

jk yd - jk wjia:d ,efí'  túg tla wjia:djl oS r;= LED tl oe,aùu;a ;j;a wjia:djl

oS fld< LED tl oe,aùu;a úp,H m%;sfrdaOh iSreudre fkd jk wjia:djl oS lsisÿ LED

tlla fkd oe,ùu;a isÿ fkdfõ'

ksYaÑ; ialkaO folla i|yd wmj¾;l m%odk Ok jk wjia:d i|yd ;ka;=j yd

úp,H m%;sfrdaOlh ilid .; hq;= hs'

fï mßm:h ks¾udKh lr w;ayod n,kak'
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wmj¾;l j¾Olhla f,i Ndú; lsÍuwmj¾;l j¾Olhla f,i Ndú; lsÍuwmj¾;l j¾Olhla f,i Ndú; lsÍuwmj¾;l j¾Olhla f,i Ndú; lsÍuwmj¾;l j¾Olhla f,i Ndú; lsÍu (Inverting Amplifier)

fuys oS wmj¾;l w.%hg ir, Odrd fjda,aàh;dj fyda m%;Hdj¾;l fjda,aàh;d fyda

ix{d m%odkh lrkq ,nk w;r wmj¾;l fkd jk w.%h N+.; lr we;'  wmj¾;l fkd

jk w.%h m%odkh yd m%;sodkh hk w.% folg u fmdÿ w.%h fõ'  ´kEu ldrld;aul

j¾Olhla i|yd fmdÿ jk my; oelafjk kS;s fol fuys oS o wkq.ukh l< hq;= h'

• ndysr m%;sfmdaIK mßm: mqvq uÕska iEu úg u m%;sodk fjda,aàh;dj fyda fldgila fyda

m%odk w.% fj; fhduq flfrkafka m%odk w.% w;r fjda,aàh;d wka;rh Y+kH jk

wdldrhg h'

• ldrld;aul j¾Olhl wNHka;r mßm:h ilid we;af;a m%odk w.% fol w;r we;s

m%odk m%;sfrdaOh b;d úYd, jk wdldrhg neúka m%odk w.% yryd j¾Olhg .,d hk

Odrdj Y+kHh f,i ie,lsh yels fõ'

by; kS;s wkqj fï j¾Olfha o m%odk yd m%;sodkh w;rg R
f 
 m%;sfrdaOlh fhdod

RK m%;sfmdaIKh ,nd oS we;'  R
f 
  m%;sfrdaOlh m%;sfmdaIK m%;sfrdaOlh f,i y÷kajhs'

fuys m%odkhg ir, Odrd fjda,aàh;djla ,nd ÿkfyd;a tys O%eùh;dj udre ù

j¾Okh jQ fjda,aàh;djla m%;sodkh f,i ,efnk w;r m%;Hdj¾;l Odrd fjda,aàh;d

ix{djla ,nd ÿkfyd;a j¾Okh jQ wmj¾;s; ^m%odkhg 1800 l l,d wka;rhla we;s&

ix{djla m%;sodkh f,i ,efí'  fuys m%;sodk fjda,aàh;dj my; m%ldYkfhka ,nd .;

yels h'

fjda,aàh;d ,dNh   =
m%;sodk fjda,aàh;dj

m%odk fjda,aàh;dj
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fuys RK ,l=fKka lshfjkafka m%odk fjda,aàh;dj yd ii|k úg m%;sodk

fjda,aàh;dj wmj¾;kh ù we;s njhs'

wmj¾;k fkd jk j¾Olhwmj¾;k fkd jk j¾Olhwmj¾;k fkd jk j¾Olhwmj¾;k fkd jk j¾Olhwmj¾;k fkd jk j¾Olh

fuys oS wmj¾;l fkd jk w.%h ir, Odrd fjda,aaàh;d ix{dj fyda m%;Hdj¾;l

fjda,aàh;d ix{d j fyda m%odkh lrkq ,nk w;r wmj¾;l w.%h N+.; lr we;'

wmj¾;l w.%h m%odkh yd m%;sodkh hk w.% folg u fmdÿ w.%h fõ'

fuys oS o by; fo jk kS;sh wkqj R
i 
 yd R

f 
m%;sfrdaOlj,ska iukaú; ndysr mßm:h

yryd RK m%;sfmdaIKh ,nd oS we;'

fuys m%odkhg ir, Odrd fjda,aàh;djla ,nd ÿkfyd;a tu O%eùh;dfjka hq;a

j¾Okh jQ fjda,aàh;djla m%;sodkh f,i ,efnk w;r m%;Hdj¾l Odrd fjda,aàh;d ix{djla

,nd ÿkfyd;a j¾Okh jQ l,d wka;rhla rys; ix{djla m%;sodkh f,i ,efí'

fuys m%;sodk fjda,aàh;dj my; m%ldYkfhka ,nd .; yels h'

m%;sodk fjda,aàh;dj =

fjda,aàh;d ,dNh =
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V
1

V
2

V
3

V
out

R
1

R
2

R
3

R 
f

+

-

741

kï

tl;= lsÍfï j¾Olhla f,i l¾ul j¾Ol Ndú; lsÍutl;= lsÍfï j¾Olhla f,i l¾ul j¾Ol Ndú; lsÍutl;= lsÍfï j¾Olhla f,i l¾ul j¾Ol Ndú; lsÍutl;= lsÍfï j¾Olhla f,i l¾ul j¾Ol Ndú; lsÍutl;= lsÍfï j¾Olhla f,i l¾ul j¾Ol Ndú; lsÍu

wmj¾;l m%odkhg ,nd fok ir, jQ m%;Hdj¾: fjda,aàh;d tl;= lsÍu i|yd

ldrl j¾Ol Ndú; l< yelsh'

m%odk m%;sfrdaO iy m%;sfmdaIK m%;sfrdaO w.hka fjkia lsÍfuka ta ta m%odkhg wh;a m%;s

odkh fjkia l< yels h'

fuu mßm:h Y%jH ñY%l f,i Ndú; l< yelsh'

j¾Olhlg uhsfl%df*dak iïnkaO lsÍfï oS tla tla uhsl%f*dakfhka ,efnk

ix{d ñY% lr j¾Olhg ,nd oSu i|yd by; mßm:h Ndú; l< yels h'

wmj¾;l m%odkhg ñY% l< hq;= ix{d fjk fjk u mßud md,l Tiafia ,nd fokq

,efí'  fï m%odkhka md,kh uÕska tla tla uhsfl%df*dakfhka ,efnk ix{dfõ uÜgu

fjk fjk u md,kh l< yels h'  m%;sfmdaIK m%;sfrdaOlh i|yd fhdod we;s mßud

md,lh m%Odk md,lh (Master Control)  f,i ls%hd lr iuia; ix{dj md,kh lrhs'
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  10 ' ihskdldr fkd jk ;rx. yd tajdfha Ndú;

úúOdldr ;rx. yev ms<sn| j fï jk jg Tn wOHhkh lr we;'  ta wkqj

ihskdldr fuka u ihskdldr fkd jk ;rx. o Ndú;fha we;'   ihskdldr fkd jk ;rx.

ckkh lr .ekSu i|yd Ndú; lrk mßm: lsysmhla yd tjeks ;rx. Ndú; wjia:d

lsysmhla ms<sn| j úuid n,uq'

y;/ia ;rx.

fndfyda bf,lafg%daksl Wmdx.j, ls%hdldß;ajh i|yd fuka u ixLHdxl Ndú;

ls%hdldß;aj i|yd o fujeks ;rx. Wmfhda.S lr .efka'

wia:dhS$tal ia:dhS nyqlïmlj, m%;sodkh f,i fujeks ;rx. ckkh fõ'

fujeks ;rx. ld, mßm:" jyre wdldrfha cj iemhqïj, (Switch Mode Power

Supply/SMPS), P.W.M. (Puls with Modulation) j, fuka u ÿia: md,lj, (Remoute  Con-

troller)  fhdod .efka'

ld¾h pl%h (Duty Cycle) - (D)

y;/ia ;rx.hl ld¾h pl%h hkq Ok w¾Oh i|yd .kakd ld,h (On -time) (W)

foda,k ld,dj¾;h (T)g ork wkqmd;h m%;sY;hla f,i oelaùfuka ,efnk w.hhs'

100%
W

D
T

= ×
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cj iemhqïj, fjda,aàh;d ia:dhslrKfha § ld¾h pl%h wjYH mßÈ fjkia lsÍïj,g

Ndckh lrkq ,efí'

lsh;a oe;s wdldr ;rx.

lsh;a oe;s wdldrfha ;rx. ckkh  moaO;shl wdfrdamK úi¾ck ls%hdj,sh uÕska we;s

lr .kq ,efí'  fujeks ;rx. rEmjdyskS W;al%uK oÕrj,g  ix{d ,nd §u" lef;dav

lsrK foda,fkalaIfha W;al%uK ;eáj,g ix{d ,nd §u jeks ld¾hhka i|yd fhdod

.efka'  R fyda C j, w.h fjkia lsÍu uÕska ;rx.fha mej;=ï ld,h fjkia lr .; yels

h'

lsh;a oe;s ;rx.

lsh;a oe;s ;rx.hla ,nd .; yels g%dkaisiag¾ mßm:hla my; oelafõ'

R
C
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;rx. yev ckkh;rx. yev ckkh;rx. yev ckkh;rx. yev ckkh;rx. yev ckkh

ld,h wkqj fjda,aàh;dfõ$Odrdfõ yevh úúOdldr f,i ,nd .; yels mßm:

foda,l mßm: f,i ye|ska fõ'  fï i|yd g%dkaisiag¾ yd ix.Dys; mßm: nyq, j fhdod

.efka'  YS% ,xldfõ m%Odk úÿ,sfha ;rx. yevh ihskdldr fõ'  ta wkqj ihskdldr ;rx.

yevh ms<sn| j Tng meyeos,s h'

´kEu ;rx.dldrhl uQ,sl ;rdx.dldrh ihskdldr ;rx.dldrhhs'  wp, wj,ïnkhla

foda,kh l< úg fomig foda,kh ù l%u l%ufhka foda,k ÿr o wvq ù ksYap,;djg m;a

fõ'  foda,kh jk ÿr ksh; j mj;ajd .ekSug l=ula l< hq;= o@  A fyda B fyda ia:dkhl

oS p,s; osYdjg u l=vd cjhla ,nd oSu h'  tuÕska p,s; ÿr ksYaÑ; j mj;ajd .; yels fõ'

ta wkqj iEu foda,khl oS u wjYH m%udKhg cjhla ,nd oSfuka foda,kh ksh; j mj;ajd

.; yels fõ'

fï wj,ïnfha tla foda,khla hkq Z

isg X  olajd foda,kh ù kej;  X isg Z

olajd foda,kh ù kej; Z   lrd meñKSu

h'  fuf,i tla foda,khla we;s ùug .;

jk ld,h wdj¾;l ld,h f,i;a

;;amrhla ;=< we;s jk foda,k ixLHdj

ixLHd;h f,i;a ye|skafjhs'  m<uq j  Yys

oS ,nd fok Yla;sh Zys oS úNj Yla;sh

f,i .nvd fõ'  Z isg Y lrd meñKSfï oS

fuh l%u l%ufhka pd,l Yla;sh njg m;a

fõ'

fuf,i isÿ jk Yla;s mßj¾;kfha

oS jdhqfõ m%;sfrdaOh yd új¾;kfha >¾IKh

jeks idOl ksid l%u l%ufhka Yla;s ydks

ù wj,ïnh ksY ap,;djg m;a fõ'

úoHq;fha oS fufia Yla;s yqjudrejla isÿ

lrñka foda,khla isÿ l< yels h'  ir,

WodyrKhla f,i Odß; %l fm % arl

iudka;r.; mßm:hlg fudfyd;lg

úÿ,sh imhk wjia:dla flfrys wjOdkh

fhduq lruq'
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S iaúph fudfyd;lg ixjD; lr újD; l< úg oS

fma%rlh ;=<ska Odrdjla .,d hdug W;aidy lrk w;r tys oS

fm%arlh jgd pqïnl lafIa;%hla j¾Okh fõ'  fï w;r;=r

Odß;%lh wdfrdamKh fõ'  Odß;%lh fomi fjda,aàh;dj

laIKsl j by< hdu ksid iemhqu k;r jQ ú Odß;%lh

úi¾ckh fjñka fma%rlfha pqïnl lafIa;%h ;j ÿrg;a

j¾Okh fõ' bkamiq pqïNl fCIa;%h mj;ajd .; fkd yels

j fCIa;%h yels<Su wdrïN fõ'

fï ksid we;s jk  ma%ß; fjda,aàh;dj ksid kej; Odß;%lh wdfrdamKh fõ'  wm Ndú;

l< fma%rlh (L) yd Odß;%lh  (C) mßmQ¾K Wmdx. f,i ie,l=jfyd;a fï ls%hdj,sh fkd

lvjd isÿ fjñka jfrl Odß;%lh foig;a ;j;a jfrl fma%rlh foig;a úoHq;a Yla;sh

yqjudre ùu fyj;a foda,kh isÿ fõ'

tfy;a m%dfhda.sl j wm Ndú; lrk Odß;%l (C) yd (L) fma%rl mßmQ¾K Wmdx. fkd

jk ksid úoHq;a Yla;sh yqjudre ùfï oS isÿ jk ldkaÿ ùï yd fjk;a fya;= ̂ m%;sfrdaOh jeks&

ksid Yla;s ydks ù l%u l%ufhka .,k Odrdj wvq ù Y+kH fõ'

fuys oS o f;dard.;a fudfyd;l wjYH m%udKfha cjhla ,nd oSfuka foda,kh fkd

lvjd mj;ajd .; yels fõ'  fï cjh ,nd oSu g%dkaisiagrhla iaúÉÑlrKh lsÍfuka ,nd

osh yels h'

iaúÉÑlrKh lrk wjia:dj ksje/os j ,nd .ekSug m%;sodkfhka b;d l=vd fldgila

m%odkh fj; ,nd oSu isÿ lrhs'

       m%;sfmdaIKh

 m%odkh  j¾Olh m%;sodkh
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2

2

1

1

6                 4         3           5

Q
1
 = Q

2
 = C828

R
1
-R

6
    =  1 k x 6

  D    =  1N4148 x 2

C
1 
= C

2
  = 0.01 µf

iiskdldr fkd jk ;rx. bf,lafg%daksl ;dlaIKfõofha oS nyq, j Ndú; flf¾'

fï w;ßka my; i|yka ;rx. ckl flfrys wjOdkh fhduq flf¾'

• y;/ia ;rx. ckl

• lsh;a oe;s wdldr ;rx. ckl

• ;s%fldaKdldr ;rx. ckl

y;/ia ;rx. ckkh

CH
1
 -lef;dav lsrK foda,fkalaIh (CRO)

fï mßm:h wia:dhs nyqlïml mßm:hls'  Q
1
 yd Q

2
 g%dkaisiag¾ iudk g%dkaisiag¾

folla jqj o tjd wx.iu fkdfõ'  tajdfha j¾Ok ,dNh" m%odk yd m%;sodk iïnkaO;d

tlsfklg fjkia fõ'

fï mßm:hg úÿ,sh iemhQ úg R
2  
yryd Q

2 
o  R

1
 yryd Q

1 
o keUqre ùu wdrïN fõ'

g%dkaisiag¾ fol wiudk ,laIK olajk neúka mQ¾K f,i iaúÉÑlrKh ùug .; jk

ld,h o fjkia fõ'  Q
1 
g%dkaisiagrh Q

2 
g%dkaisiagrhg jvd fõ.fhka iaúÉÑlrKh

jkafka kï Q
1 
 g%dkaisiagrfha ix.%dylh Q

2 
g%dkaisiagrfha ix.%dylhg jvd fõ.fhka

N+.; fõ'  túg C
1 
Odß;%lfha R

2 
foig we;s ;yvqj RK ̂ -& fjda,aàh;djlg m;a jk w;r

ta fjda,aàh;dj u`.ska Q
2
 ys ikakdhl;dj wvq lrk w;r tys ix.%dylh iemhqï

fjda,aáh;djg ióm fõ' túg Q
1
 ix.%dylh ;j ;j;a N+.; fõ' bka miq R

2 
yryd C

1

wdfrdamKh jk w;r tys fjda,aáh;dj 0.6V jQ ú.i Q
2 
g%dkaisiagrh iaúÖlrKh fõ' fï

ksid Q
2 
ix.%dylh N+.; jk w;r C

2
 ys R

1 
osYdjg we;s ;yvqj RK fjda,aáh;djla .ks'

fï ksid Q
1
 ys ikakhkh kj;s' bkamiq kej; R

1 
yryd C

2 
wdfrdamkh ù Q

1
 iaúÖlrKh

fõ' fufia   Q
1 
 yd Q

2 
jßka jr iaúÉÑlrKh lsÍu uÕska ix.%dylfhka y;/ia ;rx.hla

,nd .; yels fõ'  fï y;/ia ;rx.fha ld,h r|d mj;skqfha R ys;a C ys;a w.h u; h'
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1N4148 vfhdavh Ndú;fhka y;/ia ;rx.fha yevh ksje/os j ,nd .; yels fõ'

y;/ia ;rx. Ndú; flfrk wjia:d

1' ;rx.fha by< kÕsk fl<jr iy my< hk flf<jr m%fhdackhg .efkk ^Digital &

ixLHdxl mßm: i|yd Ndú; lsÍu'

2' úÿ,s mykla fyda fjk;a mßm:hla laIKsl j ilS%h$wlS%h lsÍug fujeks ;rx. Ndú;

flfrhs'

lsh;a oe;s wdldr ;rx. ckl

fujeks ;rx. mßf,dalk ld¾h i|yd Ndú; flf¾'  úfYaIfhka u rEmjdyskS

;srfha ;sria yd isria mßf,dalkh i|yd Ndú; flfrhs'

Q1 - Q2  = C828

R
1
-R

7
= 1 kΩ

R
8

= 680 Ω

C
1
-C

4
= 0.01 µF

D
1
-D

2
= IN 4148

V
C

= +6V

1235 4 6 7

2
3

4
8

Q
1
,B

0.6

Vcc
Q

1
,C

Q
2
,B

Q
2
,C

t

t

t

t

V
cc
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fï mßm:fha uq,a fldgi uÕska y;/ia ;rx.hla ckkh fõ'  C
3 
 R

8 
 mßm:h

fya;=fjka my; wdldrhg iamkao fjkia fõ'

g%dkaisiagrfha mdou fj; fï iamkaoh ,nd ÿka úg Ok (+)  iamkao uÕska  Q
3

g%dkaisiagrh  tljr u ikakhkh flfrhs'  túg tljr u C
4
 úi¾ckh fõ' túg Q

3

ix.%dyl fjda,aáh;dj Y+kHhhg wdikak fõ' Q
3
 lmd yeßfï wjia:djg m;a ù R

3
 yryd

C
4 
wdfrdamKh fõ' wdfrdamK jl%fha f¾Åh fldgi blau hdug fmr kej; Ok iamkaohla

,enqKq úg Q
3
 kej; ikakhkh lrhs'  '

iamkao ld,h wvq jQ úg wdfrdamK ;rx.dldrfha f¾Çh fldgi ,nd .; yels fõ'

;s%fldaKdldr ;rx. ckkh

fuys oS ldrld;aul j¾Olhla wmj¾;l wjia:dfõ fhdod f.k we;'  m%odkh i|yd

y;/ia ;rx.hla ,nd osh hq;= h'  fujeks mßm:hla uÕska id¾:l ;s%fldaKdldr ;rx.hla

m%;sodkh lr .ekSug yels jk w;r ixLHd;h iamkao ld,h u; r|d mj;S'

fujeks ;s%fldaKdldr ;rx. ihsrka ls%hd;aul lsÍug Ndú; flf¾'
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NE555 ix.Dys; mßm:

ix.Dys; mßm:h wdOdr lr f.k úúO ;rx. yev ckkh lr .; yels fõ'  555

ix.Dys; mßm:hl w.% y÷kd .eksu yd w.% kï lsÍu lr we;s wdldrh i|yd n,uq'

fuys w.% 8la we;s w;r 600 mW muK cjhla we;s flf¾'

ix.Dys; mßm:fha ndysr wdjrKh u; wxl 1 w.%h y÷kd

.ekSu i|yd rEmfha ;s;l wdldr i,l=Kla fhdod we;'  ta

w.%h w.% 1 f,i kï fldg oCIskdj¾; j 2"3''''''''''' hkd§

f,i kï flf¾'

1' N+.; w.%h

2' mQ¾K ix{d m%odkh

3' m%;sodkh

4' kej; h:d ;;a;ajhg m;a lsÍu

NE 555 fhÿ wia:dhs nyq lïmlh

fuu mßm:fha m%;sodkh y;/ia

;rx.h ls' tys by, fjd,aàh;djh mj;sk

ld,h R
A
 iy R

B
 yryd C wdfrdmkh jk

ld,hg;a" my, fjda,aàh;djh mj;sk

ld,h R
B
 yryd C wfrdmkh jk ld,hg;a

iudkqmd;sl fõ'

1    2      3    4

8    7     6     5

5' md,k fjda,aàh;dj

6' foay,S fjda,aàh;dj

7' Odß;%l úi¾ck w.%h

8' (+)  Ok fjda,aàh;d iemhqï

R
A

R
B

C

0.01 µF
1

2

6

7

4 8

3

5

NE 555

+

t
1

t
2

T

t
1
=0.69 C(R

A
+R

B
)    t2=0.69R

B
C

T=t
1
+t

2
 = 0.69C(R

A
+2R

B
)

f = 
1
 = 

          1
     T    0.69C(R

A
+2R

B
)
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NE 555 fhÿ tal ia:dhs nyq lïmlfhÿ tal ia:dhs nyq lïmlfhÿ tal ia:dhs nyq lïmlfhÿ tal ia:dhs nyq lïmlfhÿ tal ia:dhs nyq lïml

fuu mßm:fha S ixjD; lr újD; l< úg m%;sodkh by< fjda,aàh;djlg m;a ù hï

ld,hlg miq kej; my< fjda,aàh;djg m;a fõ' fuu ld,h R
C
 .=Ks;hg iudkqmd;sl

fõ'

fuu mßm:h mßukaok rys; iaúphla f,i Ndú; l< yels h'

R

C

0.01 µF
1

2

6

7

4 8

3

5

NE 555

+

S

10K

T

T=1.1 R
C
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  11' ixLHdxl yd m%;siu ksrEmKh

hï w.hla fyda jákdlula ksrEmKh lsÍu i|yd l%u folla Ndú; l< yels h'

• m%;siu ksrEmKh

fï ksrEmKfha § mßudKhla u; (Scale) f¾Çhj fmkajk o¾Ylhla u.ska (Indi-

cator)  w.h oelaùu m%;siu ksrEmKhhs'

Wod (  Trf,daiqj ^ÿkq iys;&" fõ.udkh" mSvkudkh

fï ksrEmKfha úfYaI ,laIKh jkafka w.h fjkia ùï ld,h wkqj iqug f,i

isoqùuhs'

WodyrKhla f,i ld,h wkqj ud¾.hla osf.a Odjkh jk jdykhl fõ.h ie,lsh

yels h'

• ixLHdxl ksrEmKh

w.hla ixLHdxl uÕska ksrEmKh lsÍfï § b,lalï Ndú; fõ'  fï b,lalï

hdka;s%l jYfhka fyda úoHq;a jYfhka fyda ksrEmKh l< yels h'

Wod ( Trf,daiqj - b,lalï f,i o¾Ykh jk fyda b,lalï o¾YKh fkdjk

kuq;a o¾Ylh ^lgqj& lsishï kshñ; ld, mrdihla ;=<

msysgqu fjkia lrk'

msrjqï y,aj, Ndú; jk bkaOk ógrh

fï ksrEmKfha úfYaI;ajh jkafka w.h fjkia ùu mshjfrka mshjr fjkia ùuhs'

WodyrKhla f,i msrjqïy,l Ndú; jk bkaOk ógrhla .ksuq'  fuys oelafjkafka

bkaOk ,Sgr m%udKh tla oYuia:dkhlghs'  ,Sg¾ 10'2 la oela jQ miq <Õ w.h 10'3 ls'  0'2

;a 0'3 ;a w;r w.hla fkdolajhs'  fï w.h

ld,hld,hld,hld,hld,h
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;j;a iqug lsÍug wjYH kï '2 g iy '3 g ;j;a oYuia:dkhla fhÈh hq;= h'  ^'20"

'21" '22'''''''''''''''29" '03&

• ixLHdxl ksrEmKfha § Ndú; jk mdo

by; olajk ,o ixLHd olajd we;af;a b,lalï 10la Ndú; lrñks'  ta l%uh oYu

ixLHd fyj;a 10 mdofha ixLHd oelaùula f,i ye¢kafõ'  óg wu;r j 8 mdoh 4 mdoh  2

mdoh f,i újO ixLHdxl l%u Ndú; l< yels h'

• 2 mdofha l%uh  ̂ oaúhx.S ksrEmKh&  ̂ Binary&

fï l%ufha § Ndú; jkafka 0"1 hk b,lalï fol muKls'  w.h olaùu my;

i|yka f,i fõ'

1 0001 9 1001

2 0010 10 1010

3 0011 11 1011

4 0100 12 1100

5 0101 13 1101

6 0110 14 1110

7 0111 15 1111

8 1000

• oaúhx.S l%ufha jdis

oaúhx.S l%ufha m%Odk jdis folls'

1' oYu ixLHd l%ufha oS hua w.hla oela ùu i|yd tlsfklg fjkia jQ b,lalï

^jákdlï& 10la Ndú; fõ'  tfy;a oaúhx.S l%ufha Ndú; jkafka jákdlï folls'

WodyrKhla f,i 24v l fjda,aàh;d w.hla ia:dk folla w;r iïfm%aIKh
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l< hq;= fõ'  ta i|yd úNj udkhla Ndú; l< yels h'

fufia iïfma%IKfha § ud¾.j, ,dlaIKsl ksid w.hka fjkia úh yels h'  tfy;a

fï jákdlu oaúhdx.S ixLHd Ndú; lr iïfma%IKfha § fjkia ùfï wjia:dj

fnfyúka wvq fõ'  24 hkq 11000'  fï i|yd wjYH jkafka foux iaúÉÑhla u`.ska

by< fjda,aáh;djla iy Y+kH fjda,aáh;djla iaúÖlrKh lsÍuhs'

2' wm wjg mßirfha isÿ lrk isoaëka fndfyduhla úl,am isoaëka follska iukaú;

h'  isoaëka follg jvd we;s úg iSudka;hla ;SrKh lsÍfuka isoaëka folla njg

mßj¾;kh l< yels h'  fï isoaëka fol ye¢kaùug 0" iy 1 fhosh yels h'

wjYH;dj wkqj ye¢kaùfï ixLHdxl fol udre l< yels h'

Wod ( 0 1

OF.F ON

×

ksùu oe,aùu

Down Up

Empty Full

Close Open

tneúka fuu isoaëka md,kh lsÍug 0 iy 1 ix{d ,nd Èh yels h'  úÿ,suh

jYfhka 0 iy 1 ,nd §u i|yd ov  iy ́ kEu by< fjda,aàh;djla Ndú; l< yels

h'  idudkHfhka  0v iy +5v  fï i|yd fhdokq ,efí'

isoaëka foll fyda Bg jeä .Kkl m%;sM,hla f,i ,efnk isoaëka o" úl,am

isoaëka folla f,i oelaúh yels w;r ta wjia:d o 0 iy 1 f,i ie,lsh yels h'

√
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Wod (

  S
1     

S
2

L S
1     

S
2

  L

OFF OFF ksfõ OFF OFF ksfõ

OFF ON ksfõ OFF ON oe,afõ

ON OFF ksfõ ON OFF oe,afõ

ON ON oe,afõ ON ON oe,afõ

ixfla;j,ska oela jQ úg

S
1

S
2

L S
1

S
2

L

0 0 0 0 0 0

0 1 0 0 1 1

1 0 0 1 0 1

1 1 1 1 1 1

fufia iïnkaO;d lsysmhl m%;sM,hla f,i 0 iy 1 la ,nd .ekSu i|yd ilia

lrk j.=jla i;H;d j.=j fyj;a ;¾l j.=j f,i ye¢kafõ'

by; WodyrKfha 1 j.=jg wh;a mßm:fha iaúpÑ fol u ixjD; l< úg muKla

L myk oe,afõ'  .Ks;uh jYfhka fï iïnkaO;dfõ m%;sM,h ,nd .ekSug S
1 
g S

2
 isoaëka

fol .=K l< hq;= h'  ta ksid fujeks iïnkaO;djla ;¾luh .=K lsÍula f,i ye¢kafõ'

(Logic Multification)

2 j.=jg wh;a mrsm:fha iaúÉÑ foflka tlla fyda fol u fyda ixjD; l< úg

muKla L myk oe,afõ'  .Ks;uh jYfhka fï iïnkaO;dfõ m%;sM,h ,nd .ekSug S
1
,

g S
2
 tl;= l< hq;= h'  ta ksid fujeks iïnkaO;djla ;¾luh tl;= lsÍu f,i ye¢kafõ'

(Logic Addition)  fï wkqj my; m%ldYk bÈßm;a l< yels h'

1. S
1
  x  S

2
  = L 2. S

1 
 +  S

2  
=  L

i;H igykaj, m%;sodkhka i|yd ,súh yels ùÔh m%ldYk nQ,Sh m%ldYk f,i

ye¢kafõ' fufia isoaëka fyda ;;a;aj i,ld tajdfha m%;sM, ,nd .ekSu i|yd m%ldYk ,súh

yels nj m%ldY lr we;af;a fcda¾Ê nq,a kue;s úoHd{hd h'  tneúka fï m%ldYk nQ,Sh

m%ldYk f,i ye¢kafõ'  tfuka u nq,Sh m%ldYk ks¾udKh lsÍu iy iq`: lsÍu i|yd nQ,Sh

ùc .Ks;h  Ndú; fõ' nQ,Shdkq ùc .Ks;fha § idudkH ùc .Ks;fha oelafjk iq`: lsÍï

iuyrla
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Ndú; l< yels w;r j¾." uQ, jeks .Ks; l¾u wvx.= fkd fõ'  fuys § wjOdrKh l<

hq;= m%Odk lreKla jkafka nQ,Sh ùc .Ks;h ks¾udKh lr we;af;a isoaëka lsysmhl

m%;sM,hka ,nd .ekSug ñi ixLHd;aul iq`: lsÍï i|yd fkdjk njhs'  tneúka ;¾l

tl;= lsÍfï § 1 + 1 =  1 fõ'

fï iïnkaO;d oelaùu i|yd ixfla; Ndú; fõ'  fï ixfla; oajdr f,i ye¢kafõ'

WodyrKhla f,i ;¾luh .=K lsÍu AND  oajdrh f,i o ;¾luh tl;= lsÍu OR

oajdrh f,i o ye¢kafõ'  tfuka u

AND  oajdrh OR oajdrh

S
1
 iy (AND) S

2 
ixjD; kï S

1
 fyda (OR)S

2
 ixjD; kï

myk oe,afõ myk oe,afõ'

rEmfha i|yka mßm:fha myk oe,aùu iy iaúÉÑfha

;;a;ajh i;H igykla f,i my; oelafõ'

S L S L

ON ksfõ 1 0

OFF oe,afõ 0 1

fï isÿ ùu o nQ,Sh m%ldYkhla f,i fufia oelaúh yels h'  fï isÿ ùu L = S ;¾luh

wmj¾;lh f,i ye|skafõ'

ixfla;h

AND, OR iy wmj¾;lh m%d:ñl oajdr f,i ye|skafõ'  my; i|yka idudkH isÿùu

g o oajdr iïnkaO;d fhosh yels h'

ksu,a fyda iqks,a" wks,a iuÕ muKla jeis fkd ;snqKfyd;a kdgHh ne,Sug hhs'  oajdr

iïnkaO;d fhoSug fmr m%odk iy m%;sodk ;;a;aj ;SrKh l< hq;= h'

Wod (  ksu,a" iqks,a" wks,af.a meñKSu 1 f,i o fkd meñKSu 0 f,i o i,luq'  jeiai

we;s úg 1 iy jeiai ke;s úg 0 f,i i,luq'  m%;sodkh i|yd kdgHh ne,Sug

                L = S
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hdu 1 fkd hEu 0 f,i o i,luq'  túg my; i|yka f,i oajdr iïnkaO;d oelaúh yels

h'

• m%odkhka úÿ,suh ix{d  f,i ,nd .ekSfï oS  tajdfha iïnkaO;d ,nd .ekSug w¾O

ikakdhl fhdod mßm: ks¾udKh l< yels h'  fïjd oajdr mßm: f,i ye|skafõ'

fujeks mßm: o wvx.= lr ix.Dys; mßm: ksujd we;'  tfuka u AND iy OR oajdr

mßm: i|yd m%odkhka follg jvd fhosh yels h'

;¾l oajdr lsysmhla iïnkaO l< úg o tys m%;sodkh i|yd iïnkaO;d ;¾l

iólrKhla ,nd .; yels h'  by; idudkH isoaêh i|yd ;¾l iólrKh my; i|yka

f,i ,nd .; yels h'

8

7

A

B
Z

A

B

Z
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A
B
C

Z

De morgan's Law

oajdr lsysmhla iïnkaO lr ,nd .; yels mßm: iïnkaO;d ;¾l mßm: f,i

ye|skafõ'  hï isoaëka iuQyhl m%;sodkh ,nd .ekSfï oS ta i|yd ,efnk nQ,Sh m%ldYkh

ta whqßka u oajdrj,ska ks¾udKh lsÍfï oS jeä bv m%udKhla" jeä ix.Dys; mßm: m%udKhla

iy jeä úÿ,s n,hla fhoSug isÿ fõ'

tneúka ,efnk nQ,Sh m%ldYkh iq`: lsÍug yels kï by; wjYH;d wju l< yels

h'  fï i|yd nQ,Sh m%fïh Ndú; fõ'

• nQ,Sh m%fïh

1. A.O = 0 9.    A = A           A = A

2. A.1 = A 10. (A.B)C     = (A.B.C)

3. A.A = A (A+B)+C = (A+B+C)

4. A.A = O 11. A  +  AB      = A+B

5. A+O   = A 12. A(B+C)    =     AB+AC

6. A+1 = 1 13.

7. A+A = A       (i)   A.B =       A+B

8. A+A = 1       (ii)   A+B =       A . B

WodyrKhla f,i my; i|yka nQ,Sh m%ldYkh .ksuq'

Z   = ABC +  ABC +   ABC + ABC

fï iólrKh ta whqßka u oajdr mßm:j,ska oela jQ úg

fï i|yd wmj¾;l ;=kla m%odk 3 AND oajdr

4 la iy m%odk 4 iys; OR oajdrhla wjYH

fõ'

by; m%ldYkh my; oelafjk wdldrhg iq̀:

l< yels h'

= ABC + ABC + ABC + ABC

= AC (B+B) + BC (A+A) + AB (C+C) 12 jk m%fïhh

(A = A+A) ksid m%ldYkhl we;s mo kej; kej; iq`: lsÍfuka m%;sM,h fjkia

fkdfõ'  tneúka A.B.C iy A.B.C hk mo fo jrla fhdod fmdÿ idOl bj;a lr we;'
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= AC + BC + AB

= C (A+B) + AB

fufia iq`: lrk jQ o m%ldYkhg oajdr mßm: ks¾udKh lruq'  fï i|yd wjYH

jkafka wmj¾;l folla m%odk fofla AND oajdr folla iy m%odk fofla OR oajdr folla

fõ'

•     oaú;Shsl oajdr

m%d:ñl oajdr Ndú; lr oaú;Shsl oajdr ksmojd we;'  m%d:ñl oajdr iïnkaO lr my;

oelafjk mßÈ oaú;Shsl oajdr ls%hdj ,nd .; yels w;r" ;ks oajdrhla f,i o oaú;Shsl oajdr

ksmojd we;'

1. NAND oajdrhoajdrhoajdrhoajdrhoajdrh

A B Z

0 0 1

0 1 1

1 0 1

1 1 0

2. NOR oajdrhoajdrhoajdrhoajdrhoajdrh

A B Z

0 0 1

0 1 0

1 0 0

1 1 0

3. EXCLUSIVE OR (X-OR) oajdrhoajdrhoajdrhoajdrhoajdrh

A B Z

0 0 0

0 1 1

1 0 1

1 1 0

AND  + NOT                          NAND

OR  + NOT                          NOR

A

B

C

≡

Z = A + B

f,io o lajhs'
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4. EXCLUSIVE NOR  (CX - NOR)

A B Z

0 0 1

0 1 0

1 0 0

1 1 0

fï oaú;Sh ;¾l oajdr Ndú; lr nQ,Sh m%ldYk ;jÿrg;a iq`: l< yels h'  ;¾l mßm:

iq`: lsÍu hkq iólrK iq`: lsÍu muKla fkd j wju oajdr ixLHdjla iy wju ix.Dys;

mßm: ixLHdjla fhdod .; yels jk f,i iq`: lsÍuhs'

9 m%fïhh wkqj hï m%ldYkhlg by<ska Double Bar (=) fhoSfuka ;¾l ;;a;ajfha

fjkila isÿ fkdfõ'  tfy;a tfia fh¥ úg Bar tl lg fuda.ka m%fïhh my; oelafjk

mßÈ fhosh yels h'

A + B =   A . B     = A.B

A . B =    A + B     = A+B

;j o NAND iy NOR oajdrj, m%odk iïnkaO lsÍfuka wmj¾;l f,i Ndú; l<

yels h'

NAND NOR

A B Z A B Z

0 0 0 0 0 1

0 1 1 0 1 0

1 0 1 1 0 0

1 1 0 1 1 0

w.% fol fj;g iïnkaO l< úg Ndú; fkdfõ'

by; ixfYdaOk Ndú; lr fuu ix.Dys; mßm: wvq ixLHdjla Ndú; lsÍfuka mßm:h

ks¾udKh l< yels h'

Z  =  C(A+B) + A B -      ^1&

Z = C.A.B + A.B fuda.ka m%fïhh fhoSfuka

Z  =   C.A.B + A.B

Z =   C.A.B. A.B -   (2)

≡

 

A

B

A

B

A.B

B.A

A.B+B.A

Z=A.B+B.A

Z=A.B+B.A

Z= A + B

f,io

 olajhs

 A

B



168

tla ix.Dys; mßm:hl we;=<;a lr we;af;a tla j¾.hl oajdr mßm: muKla ksid

^1& m%ldYkfha m%;sodkh ,nd .ekSug ix.Dys; mßm: ;=kla wjYH fõ'  tfy;a ̂ 2& m%ldYfha

m%;sodkh ,nd .ekSug m%odk fofla NAND oajdr iys; ix.Dys; mßm: j¾. folla iEfya'

ixLHdxl ix.Dys; mßm:ixLHdxl ix.Dys; mßm:ixLHdxl ix.Dys; mßm:ixLHdxl ix.Dys; mßm:ixLHdxl ix.Dys; mßm:

ix.Dys; mßm: j¾.ix.Dys; mßm: j¾.ix.Dys; mßm: j¾.ix.Dys; mßm: j¾.ix.Dys; mßm: j¾.

ixLHdxl ix.Dys; mßm: ks¾udKfha oS w¾O ikakdhl Wml%u folla m%Odk jYfhka

fhdod .efka'  tla j¾.hla oaúO%ej (Bi Polar)  g%dkaisiag¾j,ska ksmojk w;r tajd (TTL-

Transistor Transitor logic) ldKavh (family) kñka y÷kajhs'   wks;a j¾.h lafIa;% wdjrK

g%dkaisiag¾ (FET) j,ska ksmojkq ,efnhs' tajd  CMOS - (Complemontry Metal Oxide Sam

conductor) ldKAvh kñka y÷kajhs'

TTL ldKavh ldKavh ldKavh ldKavh ldKavh

oaú O%ej g%dkaisiag¾ uÕska ksmojd we;'  ls%hd lsÍfï oS jeä cjhla wjYH kuq;a

ls%hdldÍ fõ.h jeä h'  TTL ix.Dys; mßm:j,g iemhsh hq;= fjda,aàh;dj 5v ls'  74xx

yd 54xx ldKavfha ix.Dys; mßm: f,i TTL j¾.h nyq, j oelsh yels h'  74xx fYa%Ksfha

ix.Dys; mßm:j, ls%hdldÍ WIaK;ajh 00C -700C w;r h'  54xx fYa%Ksfha ls%hdldÍ WIaK;ajh

550C -1250C w;r h'  fï ksid 54xx fYa%Ksfha ix.Dys; mßm: ñf,ka wêl h'   o;a;

igykaj, Ok w.%h fyj;a iemhqï úNjh ,nd osh hq;=  w.%h Vcc hkqfjka o N+.; w.%h

GND hkqfjka o kï lr we;'   TTL j¾.fha ix.Dys; mßm: Ndú;fha oS m%fhdackhg fkd

.kakd w.%j, ;¾luh uÜgu by< mj;sk ksid wkjYH f>daId we;s úh yels h'  fuu

;;a;ajh uÕ yerùu i|yd Ndú;hg fkd .kakd ish¨ u w.% GND iuÕ iïnkaO lsÍu

fhda.H h'

CMOS ldKavhldKavhldKavhldKavhldKavh

fuh ;ks O%ej g%dkaisiag¾ Ndú;fhka ksmojd we;'  ;¾l oajdr úYd, m%udKhla wvq

bv m%udKl fhosh yels ksid ixlS¾K mßm: i|yd jvd;a iqÿiq fõ'  TTL j¾.hg jvd wvq

cjhlska ls%hd lrk w;r u ls%hdldÍ fõ.h o wvq h'  ksIamdok ls%hdj,sh TTLj¾.hg jvd
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wiSre jk w;r u iaÒ;s úoHq;a wdfrdamK ksid o úkdY ù hd yels fõ'  fï ksid .nvd

lsÍfï oS mjd w.% tlsfkl iïnkaO j mej;Su i|yd ikakdhl ;yvqjla u; .nvd lr

we;'  3V - 15V w;r ́ kEu úNjhla iuÕ iïnkaO lsÍfï yelshdj we;'  o;a; igykaj,

V
DD

 hkqfjka i|yka w.%h Ok úNjh iuÕ iïnkaO ùu;a V
SS 

hkqfjka i|yka w.%h N+.;

lsÍu;a isÿ lrhs'  w;a Trf,daiq" l=vd le,alshqf,ag¾" cx.u ÿrl:k jeks WmlrKj, fï

j¾.h nyq, j Ndú; flfrhs'

CMOS ;dlaIKfhka ksmo jQ ix.Dys; mßm: m%Odk jYfhka j¾. follska nyq, j

oelsh yels h'  4000 fYa%Ksh" 4500 fYa%Ksh hgf;a fï j¾.fha ix.Dys; mßm: fndfyda úg

oelsh yels h'  Ndú;fha oS m%fhdackhg fkd .kakd ish¨ u w.% iemhqï úNjh iuÕ fyda

N+.;h iuÕ fyda iïnkaO lsÍu lrkq ,efí'

by; úia;r l< TTL yd CMOS ldKavj, ,dCIKsl my; oelafjk mßos idrdxY.;

lr oelaúh yels h'

by; ,dlaIKslhka idudkH ,dlaIKsl jk w;r iúia;r ,dlaIKslhka i|yd o;a;

m;s%ld mrsYS,kh l< hq;= fõ'  flfia fj;;a TTL oajdrj, m%pdrK mud ld,h  (Propergation

delay)^m%pdrK mud ld,h hkq oajdrhlg hï ;¾l ;;a;ajhla m%odkh l< úg thg wod<

m%;sodk ;¾lk ;;ajh m%;sodkh ùug .; jk ld,hhs& CMOS j,g jvd wvq h' wêfõ.S

;¾l ls%hd i|yd fndfyda úg TTL fhdod .efka'   ;j o TTL ix.Dys; mßm: i|yd   5v   ±

0.25     l ia:dhSldrl iemhqï Ndú;fhka fjda,aàh;djla ksjeros j ,nd osh hq;= w;r

CMOS i|yd ia:dhSlrKh lrk ,o iemhqula wjYH fkdfõ'

,dlaIKslh

1' iemhqï fjda,aàh;dj

2' m%pdrK mud ld,h

3' m%odkhg iïnkaO l< yels oajdr

.Kk

4' m%;sodkhg iïnkaO l< yels oajdr

.Kk

5' m%odk ;¾l uÜgu 0

1

6' m%;sodk ;¾l uÜgu 0

1

7' ix.Dys; mßm: kdulrKh

8' ls%hdldÍ WIaK;ajh

TTL

5V

8ns - 25ns

10

1

0.8 v g my<

2.4 v g by<

0.6 v g my<

2.8 v g by<

74......

54.....

0C0 - 70C0

CMOS

5V - 15V

15ns - 100ns

50

50

1v g my<

4v  g by<

.0v g my<

9.95g by<

40......

45.....

74c ...

74HC..

-55C0   125C0

iemhqï

fjda,aáh;djh

10 v jeä kï
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;j o TTL ldKavfha ix.Dys; mßm:j, ldKav 6la jk w;r tajdfha fõ.h iy cj

W;ai¾ckh úúO fõ'

Wod ( TTL SN 74 LS  08

ksIamdolhdf.a fla;h

TTL ldKavh

Wm ldKavh

;¾l ls%hd (AND)

CMOS CD 40 40

ksIamdol fla;h

ldKavh

;¾l ls%hdj

ixLHdxl ix.Dys; mßm: my; i|yka f,i j¾.SlrKh l< yels h'

SSI - Small Scale Integration ^oajdr 12g wvq&

MSI - Medium Scale Integration ^oajdr 12 - 100 olajd&

LSI - Large  Scale Integration ^oajdr 100 - 1000 olajd&

VLSI - Very large Scale Integration ^oajdr 1000g jeä&

SSI, MSI oajdr mßm: TTL, CMOS j¾. foflka u ksmojd we;s w;r LSI, VLSI

fYa%Ksj, ix.Dys; mßm: fndfyda úg CMOS ldKavfhka muKla ksmojkq ,efí'

VLSI j¾.hg wh;a jkafka CPU j¾." u;l mßm: j¾. Input/Output Interface wdoshhs'
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 wvq m%odk iys; oajdrj,ska jeä m%odk iys; oajdr ,nd .ekSu wvq m%odk iys; oajdrj,ska jeä m%odk iys; oajdr ,nd .ekSu wvq m%odk iys; oajdrj,ska jeä m%odk iys; oajdr ,nd .ekSu wvq m%odk iys; oajdrj,ska jeä m%odk iys; oajdr ,nd .ekSu wvq m%odk iys; oajdrj,ska jeä m%odk iys; oajdr ,nd .ekSu

• m%odk  fofla AND  oajdrj,ska m%odk ;=fka AND oajdr ,nd .ekSu

• m%odk fofla OR oajdrj,ska m%odk ;=fka OR oajdr ,nd .ekSu

• m%odk fofla NAND oajdrj,ska m%odk ;=fka NAND oajdr ,nd .ekSu

 nQ,shka m%ldYk iudk l< fkd yel'

• m%odk fofla NOR oajdrj,ska m%odk ;=fka NOR oajdr ,nd .ekSu

nQ,shka m%ldYk iudk l< fkd yel

fï wkqj m%odk fofla NAND iy NOR oajdrj,ska Bg jeä .Kkla m%odkhka iys;

NAND iy NOR oajdr ,nd .; fkd yels h'
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• m%odk fofla X-OR oajdrj,ska m%odk ;=fka X-OR oajdr ,nd .ekSu

jeä m%odk iys; oajdrj,ska m%odk fofla oajdr ,nd .ekSujeä m%odk iys; oajdrj,ska m%odk fofla oajdr ,nd .ekSujeä m%odk iys; oajdrj,ska m%odk fofla oajdr ,nd .ekSujeä m%odk iys; oajdrj,ska m%odk fofla oajdr ,nd .ekSujeä m%odk iys; oajdrj,ska m%odk fofla oajdr ,nd .ekSu

• m%odk ;=fka m%odk ;=fka m%odk ;=fka m%odk ;=fka m%odk ;=fka AND oajdrj,ska m%odk fofla oajdrj,ska m%odk fofla oajdrj,ska m%odk fofla oajdrj,ska m%odk fofla oajdrj,ska m%odk fofla AND oajdr ,nd .ekSu oajdr ,nd .ekSu oajdr ,nd .ekSu oajdr ,nd .ekSu oajdr ,nd .ekSu

fuys § b;sß m%odkh ;¾l uÜgu Z1Z tkï Ok ^+& iemhqug iïnkaO l< hq;= h'

-  i|yka lr.;a m%odk fofla AND  oajdrfha i;H igyk

  A      B         C Z

0 0 0 0

0 0 1 0

0 1 0 0

0 1 1 0

1 1 0 0

1 0 1 0

1 0 0 0

1 1 1 1

iEu m%odk ;=fka i;H igykl u ;s;s f¾Ldj,ska fldgq lr we;af;a m%odk fofla

i;H igykhs' túg b;sß m%odkh  1 kï iïnkaO l< hq;= ia:dkh +V jk w;r  0

kï N+.; ,laIh fõ'

m%odk fofla AND i;H igyk

b;sß m%odkh" ;¾l 1 tkï Ok

(+) iemhqug iïnkaO l< hq;= h'
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• m%odk ;=fka m%odk ;=fka m%odk ;=fka m%odk ;=fka m%odk ;=fka OR oajdrj,ska m%odk fofla oajdrj,ska m%odk fofla oajdrj,ska m%odk fofla oajdrj,ska m%odk fofla oajdrj,ska m%odk fofla OR oajdr ,nd .ekSuoajdr ,nd .ekSuoajdr ,nd .ekSuoajdr ,nd .ekSuoajdr ,nd .ekSu

fuys § b;sß m%odkh ;¾l uÜgu ̃ 0˜ g tkï RK ̂ -& iemhqug iïnkaO l< hq;=

h' tfia ilia lr .;a m%odk fofla OR oajdrfha i;H igyk my; oela fõ'

A B C Z

0 0 0 0

0 0 1 1

0 1 0 1

0 1 0 1

1 0 0 1

1 0 1 1

1 1 0 1

1 1 1 1

• m%odk ;=fka m%odk ;=fka m%odk ;=fka m%odk ;=fka m%odk ;=fka NAND oajdrj,ska m%odk fofla  oajdrj,ska m%odk fofla  oajdrj,ska m%odk fofla  oajdrj,ska m%odk fofla  oajdrj,ska m%odk fofla NAND oajdr ,nd .ekSu oajdr ,nd .ekSu oajdr ,nd .ekSu oajdr ,nd .ekSu oajdr ,nd .ekSu

A B C Z

0 0 0 1

0 0 1 1

0 1 0 1

0 1 1 1

1 0 0 1

1 0 1 1

1 1 0 1

1 1 1 0

• m%odk ;=fka m%odk ;=fka m%odk ;=fka m%odk ;=fka m%odk ;=fka NOR oajdr j,ska m%odk fofla oajdr j,ska m%odk fofla oajdr j,ska m%odk fofla oajdr j,ska m%odk fofla oajdr j,ska m%odk fofla NOR oajdr ,nd .ekSu oajdr ,nd .ekSu oajdr ,nd .ekSu oajdr ,nd .ekSu oajdr ,nd .ekSu

A B C Z

0 0 0 1

0 0 1 0

0 1 0 0

0 1 1 0

1 0 0 0

1 0 1 0

1 1 0 0

1 1 1 0

fuu i;H igyfkka m%odk fofla  NAND

i;H igyk fjkalr.;a úg b;sß m%odkh"

;¾l 1 tkï Ok (+)  iemhqug iïnkaO l<

hq;= nj meyeos,s fõ'

fuu i;h igyfkaka m%odk fofla  NOR ys i;H

igyk fjkalr.;a úg b;sß m%odkh ;¾l z0Z tkï

RK (-)  iemhqug iïnkaO l< hq;= nj meyeos<s

fõ'

fuu i;H igyfkka m%odk fofla OR  ys

i;H igyk fjkalr.;a úg b;sß m%odkh"

;¾l 0 tkï RK (-) iemhqug iïnkaO l<

hq;= nj meyeos,s fõ'
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ixLHdxl bf,lafg%dksl ;dlaIKfha Ndú; jk mßm: j¾. uQ,sl j flgia follg

j¾.SlrKh l< yels h'

1'   ixfhdack ;¾l mßm: (Combination Logic Circuit)

;¾l ls%hd ̂ isoaëka& lsysmhl iïnkaO;dfjka m%;sodkhla ,nd .; yels mßm: fuf;la

úia;r lrk ,oafoa tjeks mßm:j, ls%hdj jk w;r ta mßm:j, ;ekqï tallh oajdr fõ'

2'  wkql%ñl ;¾l mßm: (Scquential Logic Circuit)

wkql%ñl ;¾l mßm:j, ;ekqï tallh ms<s fmd< (Flip Flop) jk w;r tajdfha

úfYaI;ajh jkafka u;l ;nd .ekSfï yelshdjla ;sîuhs'  tneúka hï ;¾l m%;sodkhla

,nd .ekSfï oS m%;sodkfha Bg fmr ;¾l ;;a;ajh o ie,ls,a,g .; hq;= fõ' ms<sfmd< j¾.

5 ls'

1' S.R ms<s fmd< (Set Reset)

S.R. ms<s fmd< NAND iy NOR Ndú; lr ks¾udKh l< yels h'  tys Q m%;sodkh

jk w;r Q úl,amh fõ'  ^wjYH kï muKla fï m%;sodkh fhdod .efka'&  Set m%odkh

iïnkaO oajdrfha m%;sodkh ms<sfmdf<ys m%;sodkh fõ'

úfYaIfhka m%odk foll ;¾l ;;ajh tlajr u fjkia lsÍfï oS l=uk m%odkhla m<uq

j m%odkh jkafka oehs ksYaÑ; j ;SrKh l< fkd yels ksid tla m%odkhla muKla tla jrl

oS fjkia l< yels jk mßos ieliq i;H igyklska wjika i;H igyk ks¾udKh l< hq;=

fõ'

S R Q Q S R Q Q

0 0 fkd;ld yÍ 0 0 1 1

0 1 1 0 0 1 1 0

1 0 0 1 1 1 1 0

1 1 fmr ;;a;ajh 1 0 0 1

1 1 0 1

  NAND mßm:h

m<uq jk i;H igyfka m%;sM, ,nd .ekSu i|yd fo jk i;H igyk Ndú; l< yels

h'  tys m%odk udre lr tla jrlg tla m%odkhla muKla fjkia jk f,i ilia lr we;'
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wjika m%odk wjia:dj w¨;ska tla lr we;af;a ta wjia:dfõ m%;sodkh jvd;a ksrjq,a lr

.ekSu msKsi h'  úl,am m%;sodkh ieu úg u m%;sodkfha úf,dauh úh hq;= h'  tfia

fkdue;s kï ta m%;sodkh m%;slafIam fõ'  fo jk i;H igyk wkqj 1  1 ,efnk iEu

wjia:dfõ oS u Bg fmr ;¾l ;;a;ajh fkd fjkia j mj;ajd .efka" fyj;a u;l ;nd

.efka'

              NOR mßm:

S R Q Q S R Q Q

0 0 fmr ;;a;ajh 1 1 0 0

0 1 1 0 0 1 1 0

1 0 0 1 0 0 1 0

1 1 fkd;ld yÍ 1 0 0 1

0 0 0 1

NOR oajdr fh¥ úg fmr ;;a;ajh iy fkd ;ld yßk wjia:dj udre jk w;r S, R

wiudk m%odk ,nd fok wjia:dj, oS NAND fhÿ mßm:j, m%;sodkhg iudk h'  fuys

oS S (Set) hkq m%;sodkh 1la ùu h'  R (Reset) hkq m%;sodkh uq,a wjia:djg m;a ùu h'  tkï

z0Z ùu h'  tfy;a fï ms<s fmd< fofla u m%odkfha S = 1 jk úg Q = o jk w;r R = 1 jk

úg Q = 1 fõ'  tneúka ksjeros m%;sM,h ,nd .ekSug wmj¾;l m%odkhka ,nd osh hq;= h'

2'  >álduh S - R ms< fmd< (Clocked S-R Flip-Flop)

fï mßm:h o NAND iy NOR fhdod ilia l< yels h' S-R  ms<s fmd<j, m%odkh

,nd ÿka ú.i m%;sodkh ,efnk w;r Clocked S - R ms<s fmd<j, m%;sodkh ,eîug >áld

iamkao ,nd osh hq;= fõ'

    NAND NOR

CK S R  Q Q Q Q

0 0 0 fmr ;;a;ajh fkd;ld yrS

0 0 1              " 0 1

0 1 0 " 1 0

0 1 1 " fmr ;;a;ajh

1 0 0 fmr ;;a;ajh fmr ;;a;ajh

1 0 1    0 1 "

1 1 0    1 0 "

1 1 1 fkd;ld yrS "
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by;    igyk wkqj NAND oajdr iys; cloked S-R ms<s fmdf<ys m%;sodkh ,efnkafka

>áld m%odkh z1Z jQ úg oS h' NOR  oajdr iys; ms<s fmdf<ys m%;sodkh ,efnkafka >áld

m%odkh z0Z jQ úg oS h'  >áld iamkaohla wjYH jkafka hula ls%hd;aul l< hq;= wjia:d

oelaùughs'  ^mQrKh lsÍu&  by; mßm:j, >áld m%odkh ,nd oS miq j m%odk ,nd oS we;'

ta ksid >áld iamkaoj,ska n,dfmdfrd;a;= jQ ld¾hh bgq ù ke;'  y;?ia iamkaohla >áld

iamkaohla f,i fhdod .kakd úg tys wjia:d 3la oelafõ'

mßm:hla fï wjia:d 3 ysoS u mQrKh Trigger l< yels h'

a  ;¾l uÜgfï oS mQrKh - Level Triggering

b  by<hk fl<jr mQrKh - Positive going edge triggering

c  my< fl<jr mQrKh - Negative  " " "

fï wjia:d ;=fkka hï ;¾l uÜgul § mQrKh ùfï § ld, iSudjla oelafjk ksid

mQrKh l< hq;= wjia:d oelafjkafka by< hk fl<jr iy my< hk fl<jfrys § h

>áld m%odkh 1 jk iEu mßm:hla u by< hk fl<jf¾ oS mQrKh fõ'  tfuka u >áld

m%odkh 0 jk iEu mßm:hla u my< hk fl<jf¾ oS mQrKh fõ'  ta ksid NAND oajdr

fh¥ mßm: by< hk fl<jf¾ oS mQrKh jk w;r NOR oajdr fhÿ ms<s fmd< mßm: my<

hk fl<jf¾ oS mQrKh fõ'  ta wjia:d  ;¾l  igykaj, olajd we;af;a  iy  f,i

h'  ixfla;j, my; i|yka f,i olajd we;'

;j o ;¾l igyk wkqj Set = 1 jk úg m%;sodkh =  1 jk w;r Reset = 1 jk úg

m%;sodkh = 0 fõ'  tneúka m%odkh wmj¾;l lsÍu wjYH fkdfõ'

fï wkqj tla tla ms<s fmdf<ys leá igyk my; oelafõ'

a

b c



177

3'   DATA j¾.fha ms<s fmd< (D-TYPE FLIP FLOP)

by; i|yka cked S-R ms<s fmd< foflys m%odkh wiudk jk úg m%;sodkh 1 fyda 0

fõ'  tkï S = 1, R = 0 jk úg Q = 1 o S - 0, R = 1 jk úg Q - 0 o fõ'  fufia tla jr

u SR m%odk folg wiudk m%odk ,nd oSug wmj¾;lhla fhosh yels h'

D CK Q D CK Q

1 X X 1 X X

0 X X 0 X X

1 1 1 1

0 0 0 0

kej; m%odkhla ,nd oS >áld iamkaohla ,nd fok ;=re m%;sodkh tfia u mj;S'

tneúka ;djld,sl j u;l mßm:hla f,i Ndú; l< yels h'  Tng 1011 ixLHdj u;l

;nd .ekSug wjYH kï D j¾.fha ms<s fmd< 4la Ndú; l< hq;= fõ'

>áld m%odkhg by< hk fl<jr ,nd ÿka úg o;a; m%;sodkh fõ'  fuu ;;a;ajh

kej; m%odkhla ,nd oS >áld iamkaokhla ,nd fok ;=re fkd fjkia j mj;S'

D j¾.fha ms<sfmd< wvx.= ix.Dys; mßm: fjf<|fmdf<ka ,nd .; yels h'  tneúka

oajdr mßm:j,ska ks¾udKh lsÍu wjYH fkdfõ'  ;j o ta mßm:j, wjYH wjia:dj, oS

m%;sodkh z0Z lsÍug myiqlï i,id we;'  o;a; m;s%ldjla mßYS,kh lsÍfuka ix.Dys;

mßm:fha w.% y÷kd .; yels h'

4'  J-K ms<s fmd<

Clocked- S - R ms<s fmd< mßm:j, tla m%odk ;;a;ajhla fkd;ld yef¾'  J - K

ms<sfmd<j, ta ;¾l iïnkaO;dj o m%fhdackhg .efka'  J - K ms<s fmd< Clocked S-R ms<s

fmd<la f,i o D j¾.fha ms<s fmd<la f,i o Ndú; l< yels ksid i¾j ms<sfmd<la

(Universal Flip - Flop) f,i ye|skafõ'

D       Q

ck

D       Q

ck

D       Q

ck

D       Q

ck

1 0 1 1
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J K Q Q

0 0 fmr ;;ajh

0 1 0 1

1 0 1 0

1 1 Toggle

J=1 iy K=1 jk úg ON/OFF iaúÉÑhla f,i m%;sodkh ls%hd lrhs'  tla >áld

iamkaohla ,nd fok úg m%;sodkh z1z jk w;r wfkla >áld iamkaofha oS m%;sodkh z0Z fõ'

óg wu;r j m%odk ;=kg iajdëk j ls%hd;aul jk ;j;a m%odk folls'  PRE = PRE SET

z0Z jk úg m%;sodkh 1 jk w;r CLR = CLEAR z0Z jk úg m%;sodkh 0 fõ'  ta wkqj

iïmQ¾K i;H igyk my; oelafõ'

CK PRE CLR J K Q Q

0 0 X X X X

0 1 X X 1 0

1 0 X X 0 1

1 1 0 0 fmr ;;a;ajh

1 1 0 1 0 1

1 1 1 0 1 0

1 1 1 1 Toggle

5'   T j¾.fha ms<s fmd< (Togale Flip Flop)

´kEu ;¾l oajdrhl fyda ms<s fmd<l m%odk újD; mßm: jQ úg ;¾l z1Z f,i ms<s

.efka'  ta ksid JK ms<s fmd<l m%odk újD; mßm: j ;enQ úg iaúÉÑhla f,i ls%hd lrhs'

.Kskh (Counter)

1'  by<g .Kskh

T j¾.fha ms<s fmd< Ndú; lsÍula f,i .Kskh ye|skaúh yels h'  Tj¾.fha ms<s fmd<

4la fYa%ks.; j ;nd tla tla ms<sfmdf,ys m%;sodkh Bg iïnkaO ms<s fmdf<ys >áld

m%odkhg ,nd ÿka úg m<uq ms<s fmd<g fhdok >áld iamkao by< .Ksk w;r ms<s fmd<

m%;sodkj, tl;=j oaùuh iïnkaO;djla f,i ,nd .; yels h'

J

K Q

Q

c
k

Q

Q

c
k

X hkq 1 fyda 0 fõ'
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tla tla >áld iamkaoh wjidkfha ms<s fmd<j, m%;sodk ;¾l ;;a;ajh i,ld neÆ

úg ta w.h l%ufhka jeä ù we;s nj fmfka'  fï wkqj ms<s fmd< 4 la Ndú; lr 16g .Kka

l< yels w;r 16 jk >áld iamkaofha oS m%;sodkh Y+kH fõ'

.Kskh ls%hd;aul  wjia:dfõ CLK Y+kH lsÍfuka m%;sodk Y+kH l< yels h'  fï w.%h

Ndú; lsÍfuka ´kEu w.hla olajd .Kka lsÍug fï .Kskh m%;sixúOdkh l< yels h'

WodyrKhla f,i 10g muKla .Kka lsÍug wjYH kï Q
B
 Q

D
 m%;sodk fol z1Z jk úg

CLK ls%hd;aul l< hq;= fõ'  fï i|yd NAND oajdrhlg Q
B
, Q

D
 m%odkh lr m%;sodkh

CLK g iïnkaO lsÍfuka 10 olajd .Kka lsÍfuka miq m%;sodkhka ish,a, Y+kH l< yels

h'

Q

c
k

J

K

Q

c
k

J

K

Q

c
k

J

K

Q

c
k

J

K

Q
A Q

B Q
C

Q
D
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  12' uqøs; mßm: mqjre - Printed Circuits Bords

bf,lafg%daksl mßm: tl,ia lsÍug' úúO mqjre fhdod .kS' tajd w;r jHdmD;s

mqjre" fõfrda fndaâ" uqøs; mqjre fjhs' fjfrda fndaâ" kej; ;s;a kHdi ̂ Dot Metrix& yd ;SrE

^Strip& hkqfjka j¾. folls'  kuq;a iaÓr j yd ksjerÈ j mßm: tl,ia lsÍu i|yd uqøs;

mßm: mqjre iqÿiq fõ' fuu mqjre u`.ska bf,lafg%dksl mßm:fha Odrd ud¾. ksjerÈ j

we;=<;a fldg we;s w;r Wmdx. iú lsÍu i|yd wjYH isÿre o ia:dk .; fldg we;'

uqøs; mßm: mqjrejla ks¾udKh lsÍu i|yd fldm¾ la,Eâ fndaâ ^Copper Clad

Bord& fhdod .efka' bf*dlaiS oeä ma,diaála fyda bf*dlais *hsn¾ ùÿre ma,diaála u; ;+kS

;U ;yvqjla we, ùfuka fldm¾ la,Eâ fndaâ ^CCB& idod .efka' fïjd fjf<|fmdf<ka

ñ,§ .; yels h'

wod< mßm:h ;U ;yvqj u; i,l=Kq fldg tu ;U ;SrE muKla b;sß jk fia

wkjYH ;U fldgia bj;a fldg Wmdx. iïnkaO lr .ekSu i|yd wjYH isÿre úo

.ekSfuka uqøs; mßm: mqjre ;kd .; yels h'

fujeks uqøs; mßm: mqjrejla ilia lr .ekSfï § mßm: ud¾. i,l=Kq lr .ekSug

Ndú; lrk l%u fõo 3 ls'

1' ksoyia w;ska we¢u'

2' fiao rduq uqøKh' ^Silk Screen Printing&

3' Ok m%ldYs; ixfõ§ l%uh' ^Positive Photo Sensitive &

ksoyia w;ska we¢uksoyia w;ska we¢uksoyia w;ska we¢uksoyia w;ska we¢uksoyia w;ska we¢u

t;rï ixlS¾K fkd jk úYd, Odrd ud¾. fkdue;s ir, mßm: ilia lr .ekSug

fuu l%uh iqÿiq h' m<uq j wod< Odrd mßm: ud¾.h lvodishla u; ie,iqï l< hq;= h'
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wk;=rej tu mßm: igyk ;U mqjrej u;g ,nd .; hq;= fõ' fuys § mqjrej u;g Odrd

ud¾. igyk ,nd .; hq;af;a th m%;sj¾; lrñks' wod< Odrd ud¾.h c, m%;sfrdaê fkd

ueflk ;Ska; j¾.hlska ^,el¾" lshqfglaia fyda m¾ukkaÜ udl¾ jeks fkd ueflk

;Ska;& i,l=Kq l< hq;= h' tfuka u  Wmdx. iú jk ia:dk o tu`.ska wjYH mßÈ i,l=Kq

lsÍu l< hq;= fõ' me;,s ma,diaála Ndckhla ;=<g i,l=Kq lr.;a PCB mqjrej ;U

fldgi by<g isák fia ;nd f*ßla laf,darhsâ ødjKh ^Fecl
3
& mqjrej jefik fia

fhdokak' túg újD; ;U fldgia f*ßla laf,darhâ ødjKfha oshùu wdrïN fõ'

ødjKh fi,ùu" r;a lsÍu jeks ld¾hhka u`.ska m%;sls%hdfõ YS>%;dj fõ.j;a l<

yels h' idkaøKh wkjYH mßÈ jeä lsÍfuka Odrd ud¾.j, ksudj wl%uj;a fõ' wkjYH

;U fldgia bj;a jQ miq .e<fmk WmlrKhlska mqjrej bj;g f.k c,fhka fyd¢ka

fidaod úh,d .kak' bka miq Wmdx. iú jk ia:dk i|yd isÿre úo .ekSu u`.ska mßm:

mqjrej ksu lr .; yels h'

fiao rduq uqøKhfiao rduq uqøKhfiao rduq uqøKhfiao rduq uqøKhfiao rduq uqøKh

tl u wdldrfha uqøs; mßm: mqjre úYd, m%udKhla ilia lrk wjia:dj, § fuu

l%uh fhda.Hh fõ' fiao rduqj u; wjYH mßm:h we| Odrd ud¾. b;sß jk mßÈ wfkla

fldgia wdjrKh lr .; hq;= h' wk;=re j fiao rduqj ;U mqjrej u; ;nd c, m%;sfrdaê

;Ska; u`.ska  mßm: igyfka Odrd ud¾. i,l=Kq lr .; hq;= h'  ;Ska; úh¿Kq miq fmr

mßÈ f*aßla laf,darhsâ u`.ska wkjYH ;U fldgia bj;a fldg isÿre úo .ekSu l< hq;= h'

isÿre ú§fï § ;U ;yvqj we;s me;af;a isg isÿre úÈh hq;=hS'

Ok m%ldYs; ixfõ§ l%uhOk m%ldYs; ixfõ§ l%uhOk m%ldYs; ixfõ§ l%uhOk m%ldYs; ixfõ§ l%uhOk m%ldYs; ixfõ§ l%uh

fuys § úksúo fmfkk fld<hla u; wod< mßm:h igyka fldg Odrd ud¾.

wdf,dalh úksúo fkd hk ;Ska; j¾.hla u`.ska we| .kq ,efí' wk;=re j fuu fld<h

;U mqjrej u; ;nd msgm;a lsÍu isÿ lrhs' fï i|yd ;U mg,h u; Ok ^wdfrdams;&

m%ldYs; wdf,amhla .,ajkq ,efí' wk;=rej úksúo fmfkk fld<h ;U mqjrej u; ;nd

wdf,dal Odrdjla jeàug i,ia jkq ,nhs' túg isÿ jk ridhksl m%;sl%Shdjla u`.ska Odrd

ud¾. yd b;sß fldgiaj, ridhksl fjkia ùï isÿ fõ' tu fjkia ùï iys; ;U mqjrej

fidaähï yhsfv%dlaihsâ ^NaOH& ødjKhla u`.ska fia§ fuka Odrd ud¾.j, Ok m%ldYs;

wdf,am b;sß ù wkjYH m%foaYj, Ok m%ldYs; wdf,am bj;a ù hhs' fufia idod .;a mqjre

fmr mßÈu f*ßla laf,darhsâ ødjKhla ;=< nyd le,;Sfuka wkjYH ;U fldgia bj;a lr

.; yels h'

l=uk wdldrhlg ilia lr .;a uqøs; mßm: mqjrejla jqj;a f*ßla laf,darhsâ

ødjKh ;=< ;nd .; hq;af;a ksjerÈ f,i ksf¾Lkh ^Etching& jk f;la muKs' wvqfjka

ksf¾Lkh jqjfyd;a wkjYH ;U fldgia ;ek ;ek b;sß fõ' jeäfhka ksf¾Lkh jqjfyd;a

Odrd ud¾.j, ;U fldgia Ndrh fomiska we;=<g hd yel'
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  13' úoHq;a pqïNl ;rx. yd tajdfha m%pdrKh

wm wjg mßirfha we;s iajdNdúl oDYH wdf,dalh o úoHq;a pqïnl ;rx. úfYaIhls'

wdf,dalfha ixLHd;h b;d úYd, h'  óg wu;r j úúO ld¾hhka i|yd úoHq;a pqïnl

;rx. ksmojd .kq ,efnhs'

.=jka úÿ,s iy rEmjdyskS jev igyka iïfma%IKh i|yd fhdod .kq ,nkqfha o úoHq;a

pqïnl ;rx. jk w;r tajdfha ixLHd;h wdf,dalfha ixLHd;hg jvd fnfyúka wvq fõ'

m%;Hdj¾;k Odrdjla f.k hkq ,nk ikakdhl hq.,la jgd úp,H pqïnl lafIa;%hla

j¾Okh jk nj wms oksuq'  tfuka u ikakdhl fol w;r úp,H úoHq;a lafIa;%hla o

j¾Okh fõ'  pqïnl lafIa;%h .,d hk Odrdjg iudkqmd;sl jk w;r úoHq;a lafIa;%h

ikakdhl fol w;r mj;akd fjda,aàh;djg iudkqmd;sl fõ'

my; wdldrfha ihskdldr ;rx.hla flfrys wjOdkh fhduq lruq'

fï ihskdldr ;rx.fha A isg B f;la Odrdj j¾Okh jk úg ikakdhlh jgd

pqïnl lafIa;%h o j¾Okh fõ'  B isg C f;la l%ufhka Odrdj wvq jk úg pqïnl lafIa;%h

yelsf<a'  A isg B f;la fjda,aàh;dj j¾Okh jk úg ikakdhl fol w;r lafIa;%h

j¾Okh jk w;r B isg C f;la fjda,aàh;dj wvq jk úg ikakdhl w;r úoHq;a lafIa;%h

o yelsf<hs'  C isg D f;la Odrdj úreoaO osYdjg j¾Okh jk nj fmfka'  ta wkqj pqïnl

lafIa;%h o úreoaO osYdjg j¾Okh fõ'  D isg E f;la Odrdj wvq jk ksid pqïnl lafIa;%h

o yelsf<hs'  tfuka u C isg D f;la fjda,aàh;dj m%;súreoaO j j¾Okh jk ksid

ikakdhl fol w;r úoHq;a lafIa;%h o m%;súreoaO osYdjg j¾Okh jk w;r D isg E f;la

fjda,aàh;dj wvq jk neúka úoHq;a lafIa;%h o yelsf<hs'

I

A

B

C

D

E
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m%;Hdj¾;k ;rx.fha ixLHd;h jeä l< úg fyj;a Ok ̂+& w¾O jl%hg yd RK^-& w¾O

jl%hg ̂ tla ;rx.hla i|yd& .; jk ld,h wvq l< úg pqïnl lafIa;%h yd úoHq;a lafIa;%h

iïmQ¾Kfhka yl=<d .ekSug fkd yels j iaj,amhla b;sß fõ'  fuf,i b;sß jk pqïnl

yd úoHq;a lafIa;% l%u l%ufhka ikakdhlfhka bj;g .uka .kS'  fï ls%hdj,sh úoHq;a

pqïnl úlsrKh (Electro - Magnetic Radiation)  f,i ye|skafjhs'  fufia úlsrKh jk

Yla;sh ;rx.dldr f,i .uka lrk w;r ta ;rx. úoHq;a pqïnl ;rx. f,i ye|skafjhs'

úoHq;a pqïnl ;rx.j, ,laIK

• .uka lsÍug ^iïfma%IKhg& udOHhla wkjYHhs'

• wdf,dalfha  fõ.fhka .uka lrhs'

• my< ixLHd;hl isg b;d by< ixLHd;hla olajd Ndú; l< yelsh'

úoHq;a pqïnl ;rx. ls%hdj

.=jka úÿ,s hka;%hla ls%hd lrñka ;sfnk wjia:djl ta wi, l=vd ir, Odrd fudagrhla

ls%hd lrjkak'  .=jka úÿ,s hka;%fha pr pr y`vla ksl=;a fõ'  ta uka o@  fudagrh ls%hd;aul

jk úg kHdh foaYlh iy we;s,a¨ï nqreiq w;r mq,s`.= we;s ùfuka úoHq;a pqïnl ;rx.

ckkh fõ'  ta úoHq;a pqïnl ;rx. .=jka úÿ,s hka;%h fj; tk úoHq;a pqïnl ;rx.j,g

ndOdldÍ fõ'  tneúka tjeks wkjYH Yío wefia'

tfuka u .=jka úÿ,s hka;%hla ls%hd;aul j we;s úg lïì lene,a,la fldaIhl w.%

folg iïnkaO lr jßka jr lïì lene,a, úikaê lrkak'  túg o .=jka úÿ,s hka;%fha

pr pr .d Yío kefÕa'  úh<s fldaI ixLHdj jeä lr by; ls%hdj,sh isÿ l< úg .=jka

úÿ,sfhka ksl=;a jk wkjYH Yíofha y`v o jeä fõ'  fï wkqj úoHq;a pqïNl ;rx.

cklfha m%n,;dj jeä l< úg ;rx.fha m%n,;dj o jeä jk nj fmfka'

újD; ikakdhl uÕska isÿ flfrk úlsrKh

ikakdhlhl fo fl<jr új; j

;nd th fj; wêixLHd; m%;Hdj¾;k

Odrdjla m%odkh l< úg úoHq;a pqïnl ;rx.

f,i hï Yla;s m%udKhla úlsrKh fõ'

m%odkh flfrk ;rx.fha ixLHd;hg wh;a

;rx. wdhdufhka 1$4 l ÿßka ikakdhl fol

ÿria l< úg Wmßu úlsrK m%udKhla ,nd

.; yels nj fidhd f.k we;'
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by; wdldrhg wjldYh ;=< úoHq;a pqïnl ;rx. úlsrKh l< yels fõ'  tfuka u

tu ;rx. wdf,dalfha m%fõ.fhka wjldYh ;=< fndfyda ÿrla m%pdrKh l< yels h'

ixLHd;h by< kexùu;a iuÕ úlsrK Yla;sh by< hk neúka wvq cj m%udKhlska úoHq;a

pqïnl ;rx. m%pdrKh l< yels fjhs'

úoHq;a pqïnl ;rx. m%pdrKh i|yd m%Njhka wjYH w;r tjeks m%Nj iïfma%Il f,i

y÷kajkq ,efí'  tfuka  u ta ;rx. m%;s.%yKh lrkqfha wdodhlh uÕsks'

tla tla ld¾hh i|yd úoHq;a pqïnl ;rx. fjka lr we;s wkaou

ixLHd mrdih

30 - 535KHz

535 - 1605KHz

1605 KHz- 30MHz

30 - 41MHz

41 - 68MHz

68 - 88MHz

88 - 108MHz

108 - 122MHz

122 - 174MHz

174 - 220MHz

220 - 470MHz

470 - 890MHz

890MHz - 3GHz

3 - 30 GHz

               fjka lr we;s ld¾hh

iuqødikak mKsjqv yqjudre yd kdjql lghq;= i|yd

uOH ;rx. (M.W.) úldYk l,dmh

wdOqksl .=jka úÿ,s ixLHd;" wka;¾ cd;sl flá ;rx.

úldYkh

rcfha yd rcfha fkd jk iaÒr iy ixpdrl mKsjqv

rEmjdyskS kd,sld 1 - 4

rcfha yd rcfha fkd jk fiajd

ixLHd; uQ¾Ps; (F.M.) .=jka úÿ,s l,dmh

.=jka yd kdjql lghq;= i|yd mKsjqv

rcfha yd rcfha fkd jk fiajd

rEmjdyskS kd,sld 5 - 12

wdOqksl .=jka úÿ,s" iaÒr yd ixpdrl mKsjqv

rEmjdyskS kd,sld (U.H.F.)

.=jka yd kdjql lghq;= f¾vd¾ md,kh

laIqø ;rx. md,kh
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fï igyk wkqj

• 535 - 1605KHz  f;la ixLHd; mrdi fjka lr we;af;a uOHu ;rx. (M.W.).=jka úÿ,s

m%pdrKj,g h'

• 2.2 - 7MHz f;la ixLHd; mrdi fjka fldg we;af;a flá ;rx. 1 (SW - 1) .=jka úÿ,s

m%pdrKj,g h'

• 7 - 22 MHz f;la ixLHd; mrdi fjka fldg we;af;a flá ;rx. 2 (SW - 2) .=jka úÿ,s

m%pdrKj,g h'

• 88 - 108 MHz
 
 f;la ixLHd; mrdi fjka flg we;af;a ixLHd; uQ¾Pk (F.M.) 

 
.=jka

úÿ,s m%pdrKj,g h'

úoHq;a pqïnl ;rx.j, ixLHd; mrdi my; i|yka wdldrhg fjka lr we;'

ixLHd; mrdih

0 - 30KHz

30 - 300KHz

300 - 3000 KHz

3 - 30MHz

30 - 300MHz

300 - 3000MHz

3 - 30GHz

30 - 300 GHz

y÷kajk kduh

Very Low Frequency

b;d wvq ixLHd;h (V.L.F.)

Low Frequency

wvq ixLHd;h (L.F)

Medium Frequency

uOHu ixLHd;h (M.F.)

High  Frequency

by< ixLHd;h(H.F.)

Very High Frequency

b;d by< ixLHd;h (V.H.F.)

Ultra High Frequency

w;sWÉp ixLHd;h (U.H.F.)

Super High Frequency

wêWÉp ixLHd;h (S.H.F.)

Extra High Frequence

w;sYh WÉp ixLHd;h (E.H.F.)

;rx. wdhduh

10Km g jeä

1 - 10Km

100 - 1000m

10 - 100m

1 - 10m

10 - 100cm

1 - 10cm

1 - 10 mm
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13'2 uQ¾Pk l%u

Y%jH ix{djla fyda oDYH ix{djla fyda hï f;dr;=rla fyda Rcq j u jeä wE;lg

.uka lrúh fkd yels h'  tfy;a úoHq;a pqïnl ;rx.j,g b;d ÿr .uka lsÍfï yelshdj

we;'  fï ksid hï f;dr;=rla fyda ix{djla"  ÿr ia:dkhlg heùu ^iïfma%IKh lsÍu&

i|yd" úoHq;aa pqïnl ;rx.j, wod< f;dr;=re fyda ix{dj" we;=<;a lr m%pdrKh flf¾'

iïfma%IKh lsÍug wjYH ix{dj wkqj úoHq;a pqïnl ;rx.fha hï fjkila we;s

lsÍu uÕska fï ld¾hh bgq lr .; yels h'  fuys oS ix{dj $f;dr;=r f.k hkq ,nkafka

úoHq;a pqïnl ;rx.h wdOdrfhks'  tneúka úoHq;a pqïnl ;rx.h jdylh (Carrier)  jYfhka

ye|skafjhs'  jdyl ix{djla fjk;a ix{djla wkqj fjkia lsÍu uQ¾Pkh hkqfjka

ye|skafõ'

m%;siu ix{d uQ¾Pkh my; i|yka f,i j¾.SlrKh l< yels h'

úia;dr uQ¾Pkh ^AM& ld, uQ¾Pkh

ixLHd; uQ¾Pkh ^FM& l,d uQ¾Pkh ^PM&

nyq, j Ndú; lrkq ,nk uQ¾Pk j¾. w;ßka uQ¾Pk l%u ;=kla flfrys wjOdkh

fhduq lruq'

• úia;dr uQ¾Pkh (Amplitute Modulation) A.M.

• ixLHd; uQ¾Pkh(Frequencey    "         ) F.M.

• l,d uQ¾Pkh    (Phase             "        )  P.M.

úia;dr uQ¾Pkh  (Amplitute Modalation

uQ¾Pk ix{dj

jdylh úoHq;a pqïnl ;rx.
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by; rEm igykaj, uQ¾Pk ix{dj yd jdyl ix{dj fmkakqï lr we;'  ta wkqj

úoHq;a pqïnl ;rx.fha úia;drh ksh; j mj;sk w;r jdyl ;rx.fha úia;drh fjkia

jk nj meyeos,s h'  uQ¾Pk ix{dfõ úia;drhg wkqrEm j jdyl ;rx.fha úia;drh fjkia

lsÍu úia;dr uQ¾Pkh f,i ye|skafjhs'  úia;dr uQ¾Pkfha oS wksjd¾hfhka u ;sìh hq;=

,laIKhla jkafka jdyl ;rx.fha úia;drh iy ixLHd; ix{d ;rx.fha úia;drh iy

ixLHd;hg jvd úYd, úh hq;= ùu h'

ix{dj

    ^uQ¾Pk ;rx.h&

jdyl ;rx.h

uQ¾ý;  ;rx.

ixLHd; uQ¾Pkh  (Frequency Modulation)

úia;dr uQ¾Pkfha oS ix{dfõ úia;drhg wkqrEm j jdylfha úia;drh fjkia lrk

,oS'  ixLHd; uQ¾Pkfha oS isÿ lrkqfha ix{dfõ úia;drh wkqj jdylfha ixLHd;h fjkia

lsÍu h'  fuys oS jdylfha úia;drh ksh; j mj;ajd .ekSu b;d jeo.;a fõ'  tfuka u

ix{dfõ úia;drh wkqj jdylfha ixLHd;h fjkia l< hq;= neúka jdylfha ixLHd;h

b;d jeä lsÍu w;HjYH h' tfia l< úg ix{dfõ wju úia;drh yd Wmßu úia;drh

oelaùu fyj;a ixLHd; fjki ̂ixLHd; wm.ukh& (Frequency Deviation) úYd, l< yels

fõ'  tuÕska ix{d úia;drhla ish¨ f;dr;=re jdylh uÕska iïfm%aIKh lsÍu myiq fõ'

Y%jH ;rx. u`.ska ixLHd; uQ¾Pkh lrk úg ixLHd; wm.ukh + 75 KHz  muK úh hq;=

h'  fï ixLHd; wm.ukh ix{d úia;drh wkqj isÿ jkakla ksid fhosh yels ix{d

úia;drfha iSudjla mj;S'
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ix{d ;rx.fha ixLHd;h wkqj jdylfha ixLHd;h fjkia ùu isÿ fõ' jdylfha
ixLHd; fjkia ùfï YS>%;dj wiSñ; ksid ´kEu by< ixLHd;hla" ixLHd; uQ¾Pkhg
Ndckh lr iïfm%aIKh l< yel'

uQ¾Ps; ;rx.hla hkq ix{d ;rx.hla wka;¾.; l< uQ¾Pk ^jdyl& ;rx.hls'  ta

uQ¾Ps; ;rx.h úuQ¾Pkh (de - Modulation) lsÍfuka kej; ix{d ;rx.h fjka lr ,nd

.; yels fõ'
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.=jka úÿ,s ;dlaIKh

mdrïmßl mKsjqv yqjudre lsÍfï l%u u.ska ikaksfõokh l< yels ÿr b;d wvq ùu;a"

ÿr ia:dkhlg ,sms u.ska fyda ÿrl:k /yeka ud¾.fhka mKsjqv yqjudre l< yels Odß;dj

h iy fõ.h iSud ùu ksid oshqKq jk f,dalfha Bg jvd fõ.j;a ikaksfõok l%uhl

wjYH;dj u;= úh'   .=jka úÿ,s ;rx. fidhd .ekSfuka miq fuu wjYH;dj iïmQ¾K lr

.ekSu i|yd tu ;rx. fhdod .ekSu ms<sn| j oeä wjOdkh fhduq úh'  my; i|yka lreKq

ksid .=jka úÿ,s ;rx. ÿr ikaksfõokh i|yd b;d fõ.fhka Ndú;hg .ekqKs'

1' .=jka úÿ,s ;rx. ÿr ia:dkhlg m%pdrK l< yels ùu'

2' iïfma%IKh lsÍug wjYH mKsjqvfha ;rx.dldrh wkqj myiqfjka .=jka úÿ,s ;rx.

fjkia l< yels ùu'

3' tfia fjkia l< o ;rx. .uka lrk ÿfrys lsisÿ fjkila isÿ fkd ùu'

4' ÿr ia:dkhlg iïfma%IKh l< o mKsjqvfha uQ,sl .=Kdx. fjkia fkd ùu'

5' ix{dj wkqj fjkia l< .=jka úÿ,s ;rx.fhka kej; myiqfjka ix{dj y÷kd .;

yels ùu'

.=jka úÿ,s iïfm%aYKfha oS úia;dr uQ¾Pkh fyda ixLHd; uQ¾Pkh Ndú;d lrkq ,nhs'

•      úia;dr uQ¾Pkh
úia;dr uQ¾Pkh (Amplitude Modulation) hkq ix{dfõ úia;drh wkqj jdylfha úia;drh

fjkia lsÍuhs'  ix{djl wjYHfhka u iïfma%IKh l< hq;= mrdñ;slhka folls'

1' ix{dfõ úia;drh

2' ix{dfõ ixLHd;h
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uQ¾Pk ;rx.fha jdyl úia;drh u; ix{d úia;drh msysgd we;s nj oelafõ'  fuu rEm

igyk wkqj ix{dfõ úia;drh jdylfha úia;drh olajd muKla jeä l< yels nj

fmfka'  Bg jeä jQ úg ydks iys; ix{djla ,efí'  jdylh uÕska /f.k hk ix{dj

kej; y÷kd .ekSu úuQ¾Pkh (De-Modulation) f,i ye¢kafõ'  úuQ¾Pkfha § flfrkafka

fjkia lrk ,o jdyl úia;drfha YS¾I úoHq;a mßm:h ud¾.fhka hd lsÍuhs'  fuys § jvd

ksrjoH ix{djla ,nd .ekSug YS¾I tlsfklg iómfhka msysáh hq;= h'  tlu jdyl

ixLHd;hla Ndú; lr úúO  ix{d ixLHd;hla iïfma%IKh lsÍfï §" ix{d ixLHd;h jeä

jk úg ;rx. wdhduh wvq jk ksid tu ;rx. wdhduh ;=< msysgk jdyl YS¾I ixLHdj wvq

fõ'  túg ix{d ixLHd;fha hï w.hl § id¾:l úuQ¾Pkhla ,nd .; fkd yels h'

fï wkqj úia;dr uQ¾Pkfha § iïfma%IKh l< hq;= ix{dfõ úia;drh iy ixLHd;h

iSud jk nj fmfka'

.=jka úÿ,s ikaksfõokfha § uQ¾Pkh lrk ,o ix{dj iïfma%IKh lsßug .=jka úÿ,s

iïfma%Ilhla o (Transmetter)  tu .=jka úÿ,s ;rx. ,nd f.k úuQ¾Pkh lr .ekSug

wdodhlhla o (Receiver) wjYH fõ'
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iïfma%Ilhl uQ,sl fldgia

Y%jH ixLHd; uQ¾Plh fmryk cj j¾Olh

j¾Olh

foda,lh

1   j¾Olh (

fuh fmr j¾Olhla f,i ls%hd lrhs'  fmr j¾Olfha ld¾hhka my; oela fõ'

• uhsl%f*dakh iy iïfma%Ilh w;r iïndok .e<mSu'

• uQ¾Pkhg .e<fmk f,i ix{d uÜgu ^úia;drh& ilia lsÍu'

• wjYH ixLHd; mrdih fmrd .ekSu

2'   foda,lh (

.=jka úÿ,s ixLHd;h ckkh lrkafka fuu fldgisks'  fuu ixLHd;h  300 kHz

isg 3000 kHz w;r úh hq;= ksid wêixLHd; foda,lhla wjYH fõ'  ;j o fuu ixLHd;h

b;d ksrjoH úh hq;= h'  wdodhlfhka f;dard .kafka fuu ixLHd;hhs'  tneúka fuu

foda,lh i|yd ls%iag,a foda,l Ndú; lrkq ,efí'  fuu ix{dfõ úia;drhla ixLHd;h;a

ksrjoH f,i mj;ajd .ekSu w;HjYH fõ'

3'  uQ¾Plh (

foda,lfhka ,efnk wêixLHd;fha úia;drh" uhsl%f*dakfhka ,efnk ix{d ;rx.fha

úia;drh wkqj fjkia lsÍu uQ¾Plfha ld¾hhs'  uQ¾Pkfha § úúO ixLHd; ^m%ixjdo&

ckkh ùu fkd je<elaúh yels lreKls'

4'   fmryk (

uQ¾Plfhka ,efnk ix{d rdYsfhka wjYH ixLHd; mrdih muKla f;dard .ekSu

fmryfka ld¾hh hs'

5'   cj j¾Olh (

fmrd.;a ixLHd; mrdih lsf,da fjdÜ ixLHdjla olajd j¾Okh lsÍu cj j¾Olfha

ld¾hh hs'  cj j¾Olfha úner f,i ls%hd lrkafka wekafgkdjhs'  Wmßu cjhla iïfma%IKh

lsÍu i|yd cj j¾Olfha m%;sodk iïndokh iy wekafgkd iïndokh .e<msh hq;= h' fuu

ld¾hh isÿ lrkafka o cj j¾Olh úisks'

6'   wekafgkd (

cj j¾Olfhka ,efnk fjda,aàh;d ;rx. úoHq;a lafIa;%hla njg;a" Odrd ;rx.

pqïnl lafIa;%hla njg;a mßj¾;kh lsÍu wekafgkdfjka isÿ lrkq ,nhs'  túg ix{dj

úiska uQ¾Pkh lrk ,o jdylh úoHq;a pqïnl ;rx.hla fia wjldYhg uqod yÍ'

uhsl%f*dakh

1

2

3 4 5

6
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wdodhlhl uQ,sl fldgia

1. iqir .=jka úÿ,s ixLHdk wdodhl

    .=jka úÿ,s   úuQ¾Plh     j¾Olh    iamSlrh

    ixLHd;

    wÈhr

I.   .=jka úÿ,s ixLHd; wÈhr (

my; i|yka ld¾hhka .=jka úÿ,s ixLHd; wÈhfrka bgq fõ'

• wekafgkdfõ iam¾Y jk úoHq;a lafIa;%fhka fjda,aáh;dj o pqïnl lafIa;%fhka

Odrdj o ckkh jk ksid" wekafgkdfõ hï cj m%udKhla fma%rKh fõ'  tu cj

m%udKh b;d l=vd ksid ^iuyr úg uhsfl%dfjdÜ .Kkls&'  m<uqfjka u th

j¾Okh lr.; hq;= h'

• úúO ixLHd;j,ska ,efnk úoHq;a pqïnl ;rx. wekafgkd iam¾Y ùfuka fma%rKh

jk fjd,aàh;d iy Odrd ;rx.j,ska wmg wjYH ixLHd;h f;dard .ekSu' ^fï

i|yd iudka;r.; iqir mßm:hla Ndú; flf¾'&

• wekafgkdj;a wdodhlh;a w;r iïndok .e<mSu'

• ix{dfõ cjh j¾Okh lsÍfuka" ix{dj f>daIdjg olajk wkqmd;h jeä lsÍu'

II'   úuQ¾Plh

f;dard.;a .=jka úÿ,s ixLHd;h u; msysá ix{dj fjka

lr .ekSu fuu wÈhf¾ ld¾h Ndrh fjhs'  fï i|yd ix{d

vfhdavhla iy fmrykla Ndú; fõ'  fuu fmryk uÕska

wêixLHd; N+.; lr my< ixLHd; Y%jHh ;rx. muKla

j¾Olhg ,nd fohs'

III'   j¾Olh

.=jka úÿ,s ixLHd; wÈhf¾ § wjYH ixLHd;h muKla f;dard .ekSu i|yd iudka;r

iqir moaO;s tlla muKla Ndú; lrhs'  tfy;a f;dard .kakd ,o ixLHd;hg ^  f
0
 &

iómfhka msysá ixLHd; h o ̂  f
1 
,  f

2 
, 

   
f
3
 

 
,  f

4
 & fmrykh ;=<ska .uka lsÍu fkd je<elaúh

yels h' tneúka wjYH ixLHd;h f;dard .ekSu i|yd ;jÿrg;a fmryka Ndú; lsÍug isÿ

fõ'  fmryka ;=< § ix{dj ydhkh jk ksid j¾Olh iu. iqir mßm: 1 la fyda 2 la

fh§ug isÿ fõ'  fuu j¾Ol iqir j¾Ol f,i ye¢kafõ'
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.=jkaúÿ,s ixLHd; wÈhf¾ iqir moaO;sh;a j¾Ol wÈhf¾

iqir moaO;s;a tla jr iqir lsÍu wmyiq ksid fujeks

.=jkaúÿ,s hka;% iqÿiq jkafka tla ixLHd;hla muKla

,nd .ekSug h'  tneúka fujeks .=jka úÿ,s hka;% iqir

.=jka úÿ,s ixLHdk wdodhl (Tunned Radio Frequency

Receiver - TRF) f,i ye¢kafõ'

úúO jevigyka /f.k tk jdylj,g iqir lsÍu

i|yd w;s úIu yehqï l%uh ^Super heterodyne method&

Ndú; fõ'  fuys § isÿ flfrkafka iqir j¾Ol folla

fyda ;=kla .=jka úÿ,s ixLHd; mrdifha fkd jk fjk;a

w;rueÈ ixLHd;hlg iqirlr th fjkia fkd jk

wdldrhg .=jka úÿ,s ixLHd; wÈhfrka miq fhdod wjYH

.=jka úÿ,s ixLHd;h w;rueos ixLHd;hg mßj¾;kh lr

fmrd .ekSuhs'

oe;s úIu yehqï wdodhl

.=jka úÿ,s   ñY%lh w;r ueÈ wkdjrlh j¾Olh

ixLHd; ixLHd; ^úuQ¾Plh&

wÈhr wÈhr

 foda,lh

I'   .=jka úÿ,s" ñY%l iy foda,l wÈhr

.=jka úÿ,s ixLHd; wÈhf¾;a  foda,l wosfhf¾;a iudka;r iqir mßm:h ne.ska fhdod

we;s ksid tu mßm: fol tla jr fjkia lsÍug yels jk f,i iqir Odß;%l fol iu¿

^Ganging& .kajd we;'  tkï tu Odß;%l fol tla jr fjkia l< yels h'  fï wkqj .=jka

úÿ,s  ixLHd; woshfrka hï ixLHd;hla f;dard .;a úg Bg .e<fmk foda,l ixLHd;hla

foda,lfhka ilia lr .kS'  tu ixLHd; foflys fjki w;r ueÈ ixLHd;h f,i"

w;rueÈ ixLHd; wÈhrg .uka lrhs'  fuu ixLHd; ;=fka iïnkaO;dj my; oelafjk

mßÈ fõ'

f
0

f
s

f
i
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WodyrKhla f,i isxy, iajfoaYSh fiajh 700 kHz la ,efnkafka  hhs is;uq'  w;rueÈ

ixLHd;h 455 kHz  fõ'  foda,lfhka ,efnk ixLHd;h my; i|yka mßÈ fõ'

f
1
 = f

0
 - f

s

f
0
 = f

i
 + f

s 
= 455 + 700 = 1155 kHz

bx.S%is fiajh 1100 kHz   ,efnkafka hhs is;uq'  tu wjia:dfõ § foda,k ixLHd;h

f
0
 = f

i
 + f

s 
= 455 + 1100 = 1555 kHz

fufia iïmQ¾K uOHu ixLHd; mrdih ;=< § u foda,k ixLHd;h o fjkia fõ'

uOHu ixLHd; mrdih 525 kHz - 1605 kHz olajd fõ'

II'   w;rueÈ ixLHd; wÈhf¾ ld¾hhka my; oelafõ'

• ñY%lh ;=< § wjYH w;rueÈ ixLHd;hg wu;r j ;j;a ixLHd; úYd, ixLHdjla

ksmo fõ'  tu wkjYH ixLHd; w;ßka w;r ueÈ ixLHd;h fmrd .ekSu'

• w;r ueÈ ixLHd;h j¾Okh lr .ekSu ̂ ñ,s fjda,aÜ lSmhl isg fjda,aÜ 2 muK

olajd&'

• iajhxlS%h m%;s,dN md,kh ls%hd;aul lsÍu'

iajhxlS%h m%;s,dN md,kh hkq .=jka úÿ,s iïfma%IKfha § isÿ jk ix{d uÜgfï

fjkia ùï iukh lsßu i|yd wdodhlh ;=< ilia lr we;s ls%hdoduhls'  fuys § jdylfha

idudkH w.h y÷kd f.k tu w.h jeä ùfï § ix{dfõ isÿ jk jeä ùï wvq lsÍu i|yd

w;rueÈ ixLHd; wÈhf¾ g%dkaisiagrhl keUqrej fjkia lrkq ,efí'  fuu ls%hdj,sh

iajhxlS%h j isÿ jk f,i ilia lr we;'

III. wkdjrl wÈhr

wkdjrl wÈhf¾ § w;rueÈ ixLHd;h u; we;s ix{dj y÷kd .ekSu isÿ lrkq ,nhs'

Bg wu;r j Yío md,kh fuu wÈhf¾ wjidkfha § isÿ fõ'  ;j o iajhxlS%h j m%;s,dN

md,khg wjYH jdylfha idudkH w.h ,nd .ekSu o wkdjrl wÈhf¾ § isÿ lrkq ,nhs'
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D
1 
vfhdavfhka miq uQ¾Ps; jdylfha + fyda - w¾O jl% ,nd f.k tajdfha YS¾I

iïnkaO lsÍu C
1
, R

1
, C

2
, R

2
  j,ska lrkq ,efí' C

3
 uÕska ix{dfõ ir, Odrd w.h bj;a

lrk w;r m%;Hdj¾; ix{dj muKla j¾Olh fj;g fhduq lrkq ,nhs'  ta w;r R
3
 uÕska

ir, Odrd fjda,aàh;dj u; we;s ix{dfjka fldgila f.k tu fldgfiys we;s

m%;Hdj¾; fldgi C
4
 uÕska N+.; lr jdylfha m%;Hdj¾; w.h muKla iajhxlS%h m%;s,dN

md,kh i|yd fhdo.kq ,efí'

ixLHd; uQ¾Pkh ̂ F.M.&

iïfma%IKh l< hq;= ix{dfõ úia;drh wkqj jdyl ;rx.fha ixLHd;h fjkia lsÍu

ixLHd; uQ¾Pkfha§  isÿ lrkq ,nhs'  ixLHd;h fjkia jk mrdih iSud iys; jk ksid

iïfma%IKh l< yels ix{dfõ úia;drh iSud iys; fõ'

  ix{dfõ ixLHd;h wkqj fjkia jkafka jdylfha ixLHd;h fjkia ùfï YS>%;djhhs'

fuu w.h wkka;h olajd fjkia l< yels ksid F.M. yryd ix{dfõ ´kEu ixLHd;hla

iïfma%IKh l< yels h'  tu ksid ;;a;ajfhka by< Yío ix{d F.M. yryd iïfma%IKh

l< yels fõ'
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iïfma%IKhl uQ,sl fldgiaiïfma%IKhl uQ,sl fldgiaiïfma%IKhl uQ,sl fldgiaiïfma%IKhl uQ,sl fldgiaiïfma%IKhl uQ,sl fldgia

  j¾Olh   →   Pre-Emphasis    

→

uQ¾Plh 

→

ixLHd;  

→

cj

.=Klh j¾Olh

foda,lh

1'   j¾Olh

uhsl%f*dakfhka ,efnk Yíoh j¾Olh uÕska j¾Okh lrkq ,nk w;r fmrykla

f,i o ls%hd lrhs'  iïmQ¾K ls%hdj  A.M. iïfma%Ilfha j¾Ol wÈhf¾ ls%hdjg iudk fõ'

2.   Pre Emphasis :

       AM iïfma%IKfha fuka fkdj F.M.iïfma%IKfha § by< ixLHd;j, § jeä  f>daIdjla

tl;= fõ'  tu ksid uQ¾Pkhg fmr by< ixLHd; j¾Okh lrhs'  túg ix{dj f>daIdjg

olajk  wkqmd;h by< uÜgul ;nd .; yels fõ' wdodhlfha § fuu ls%hdjg úreoaO ls%hdj

isÿ lr ix{d úia;drh idudkH w.hg f.fkkq ,nhs'

3'   uQ¾Plh foda,lh

tla tla fiajdjg ,nd § we;s jdyl ixLHd;hg wod, Bg my, ixj¾Okhla  foda,lfhka

ksmojkq ,nhs'  uQ¾Plfha § jdyl úia;drh fjkia fkdù ixLHd;h muKla ix{d

ixLHd;h wkqj fjkia lf¾'  jdylfha tall úia;drhlg fjkia jk ixLHd;h uQ¾Plfha

ixfõ§;dj f,i ye¢kafõ'  tafuka u ixLHd;h fjkia jk mrdih ixLHd; wm.ukh

f,i ye¢kafõ'  ffiOdka;sl ixLHd; wm.ukh +100 kHz jk w;r m%dfhda.sl j fuu

w.h +75 kHz fõ'

4'   ixLHd; .=Klh

my< ixLHd;j, § uQ¾Pkh l< o wjYH ixLHd; w.hg m;a jk f;la ixLHd;h

jeä lsÍu fuu wÈhf¾ ld¾hh hs'

5' cj j¾Olh

úldYkh lsÍug wjYH uÜgu f;la  uQ¾ðl ix{dfõ cjh j¾Okh lr wekafgkdjg

fhduq lsÍu fuys ld¾hh hs'



197

FM wdodhlh

.=jka úÿ,s ñY%lh w;r ueÈ iSud      úuQ¾Plh       De

ixLHd; ixLHd ldrlh       Emphasis

wÈhr

foda,lh

1'   .=jka úÿ,s ixLHd; wÈhfrka  flfrk ld¾hhka my; oelafõ'

• wjYH ixLHd;h f;dard .ekSu'

• f>daIdjg ix{dj olajk wkqmd;h jeä lsÍu'

• ix{dj j¾Okh lsÍu'

• wekafgkdj iy wdodhlfha b;sß fldgig we;s iïndol .e<mSu

• w;r ueÈ ixLHd;h wekafgkdfjka we;=`: ùu k;r lsßu'

• foda,l ix{dj wdmiq meñKSu je<elaùu'

• m%;sìïn ixLHd;h bj;a lsÍu'

2'   ñY%l$foda,l wÈhf¾ ls%hdj

AM j, fuka u FMj, § o w;rueÈ ixLHd;h ia:djr w;r tu w.h 10.7 MHz fõ'

fuu ixLHd;h uOH ixLHd;h f,i i,ld  + 75 kHz ixLHd; wm.ukhla ,efnk mßÈ

ix{d úia;drh ixLHd;hla njg mßj¾;kh lrkq ,efí'  fuu uOH ixLHd;h fjkia

jqjfyd;a ta i|yd ir, Odrd fjda,aàh;djla ,efí' tu ksid A.M. j, fuka fkdj b;d

ksjerÈ j w;r ueÈ ixLHd;h fhÈh hq;= h'

3'   w;r ueÈ ixLHd; wÈhr

úuQ¾Plh i|yd 10.7 MHz  w;r ueÈ ixLHd;h jgd fjkia jk ixLHd;hla ,nd Èh

hq;= ksid w;r ueÈ ixLHd; wÈhf¾ § ls%iag,a fmryka fhdod wjYH mrdih fmrd .kq

,efí'

4'   iSudldrlh

úuQ¾Plh i|yd vfhdav moaO;shla fhdok ksid w;r ueÈ ixLHd;fha úia;drhg o

ixfõ§ fõ'  tfy;a úia;drfha wjYH ;rdx.dldrh ke;s ksid f>daIdjla f,i ix{djg

tl;= fõ'  tu ksid wkdjrlhg fmr iSudldrlhla fhdod úia;drh iSud lrkq ,efí'
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5'   wkdjrlh

wkdjrlh uÕska 10.7 MHz  w;rueÈ ixLHd;h ,efí kï  o Bg by< ixLHd;hla

i|yd +V w.hla o Bg my< ixLHd;hla i|yd -V w.hla o ,nd fok mßm: wkdjrl

f,i Ndú; lrkq ,nhs'  túg wkdjrl m%;sodkh ix{d ixLHd;hg iudk fõ'

6'   De Emphasis :

iïfm%aIKfha§ Pre Emphasis wÈhf¾§ ix{dfõ by, ixLHdk j¾Okh l< w;r

fuys§ j¾Okh lrk ,o fldgia idudkH ;;a;ajhg m;a lrkq ,efí'

Pre  Emphasis

De Emphasis

wdodhlfha§ by< ixOHdk ix{d wvq jk úg f>daIdj o

f>daIdj tl;= ù we;' wvq ù we;'

iSudldrlh

 

F

S

N

N

F

S
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.....rEmjdysks ;dCIKhrEmjdysks ;dCIKhrEmjdysks ;dCIKhrEmjdysks ;dCIKhrEmjdysks ;dCIKh

rEmjdyskshlska mska;+rhla olsk úg tu mska;+rh fjk;a ia:dkhl .nvd lr ;nk

,o tlla fyda tu fudfydf;a leurdjlska ,nd .;a tlla úh yels h' rEmjdysksfhka olsk

mska;+rh tla jr u iïmQ¾Kfhka  fkd ,efí'  mska;+rhla .nvd lsÍug fyda fjk;a

ia:dkhlg iïfm%aIKh lsÍug tys úia;r tla;rd rgdjlg ilia l< hq;= fõ' fuys oS

mska;+rh b;d l=vd fldgiaj,g fjka lr tu fjka lrk ,o fldgfia oSma;shg wkqrEm

fjda,aáh;djla ksmojkq ,efí' fuu l=vd fldgi mska;+r uQ,hla f,i ye|skafõ' fuu

mska;+r uQ," ;sria fma<s jYfhka f.k tlska tl jfï isg ol=Kg fõ.fhka fjda,aáh;djka

njg m;a fõ' fuu l%shdj ;sria mßf,dalkh ̂ Horizontal Scanning& f,i ye|ska fõ' fufia

jfï isg ol=Kg mßf,dalkh l< miq fõ.fhka leurdj jï fl<jrg f.k kej;

mßf,dalkh wdrïN l< hq;= h'

rEmjdysksfha oS flfrkafka tla tla mska;=r uQ,hg wh;a fjda,aáh;djg wkql+, jQ

bf,lafg%dak loïnhla" rEmjdyskS k<h ;=< tys uqyqKf;a wdf,am lrk ,o fmdiamr u;

m;s; ùug i,iajd" tu`.ska fmdiamrj, wod< os,siSu ,nd .ekSuhs' fmdiamrhla hkqq

bf,lafg%dak loïnhla m;s; jQ miq m;s; jk bf,lafg%dak m%udKhg wkqrEm oSma;sh

,nd.; yels ridhksl ixfhda. fõ' iqÿ l¿ iy r;=" ks,a" fld< hk j¾K ,nd.; yels

fmdiamr j¾. fjk fjk u we;' rEmjdyskshl rEm k<h lef;dav lsrK k<hls' ;sria

mßf,dalkh i|yd ;sria ;yvq folg l%ufhka - isg + olajd jeä jk fjda,aáh;djla ,nd

ÿka úg bf,lafg%dak loïnh jfï isg ol=Kg .uka lrhs' kej; bf,lafg%dak loïnh

wdmiq .ekSug + isg - olajd hk fjda,aáh;djla fhosh hq;= h' fuys oS ,efnk ;rx.

wdldrh lsh;a oe;s ;rx.hls'

tla f¾Ldjl ld,h hkq" ;sria mßf,dalk ld,h + ;sria wdmiq meñKsfï ld,h fõ' fuh

64 µs lg iudk h'

fï wkqj ;;amrhlg f¾Ld .Kk      1       = 15625

64 x 10-6

fï wkqj f¾Ld 15625 la ;;amrhla ;=< oS mßf,dalkh fõ'
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tla f¾Ldjla mßf,dalkh jQ miq fo jk f¾Ldj i|yd bf,lafg%dak loïn my<g

.ïka l< hq;= h' fufia l%ul%ufhka bf,lafg%dak loïnh my<g .uka lrk w;r

bf,lafg%dak loïnh my< fl<jrg meóKs úg mska;+rhla ;srh u; osia fõ'  tla mska;+rhla

i|yd f¾Ld 625 l ld,hla fjka fõ' fuhska f¾Ld 40 l ld,hla mska;+rh lshùfuka miq

bf,lafg%dak loïnh by< fl<jrg meñKsu i|yd jeh fõ' fuu l%shdj,sh isria

mßf,dalkhhs'(Vertical Scanning)

;;amrhg f¾Ld 15625 la jk w;r tla mska;+rhla i|yd f¾Ld 625 l ld,hla .ks'

fï wkqj ;;amrhlg mska;+r .Kk  = 15625/625  = 25 ls' Ñ;%máhla m%lafIamKh lrk

úg ;;amrhg rEm rduq 24 la m;s; fõ' fï ksid .eiaiSulska f;drj mska;=r fmkajhs' thg

fya;=j mska;+rh tla jr u m;s; ùuhs' tfy;a rEmjdyskS ;srh u; mska;=r m;s; jkafka by<

isg my<g h' tu ksid ;;amrhg mska;+r 25 la m;s; jqj o .eiaiSula iys; j fmfka' fuh

je,elaùug ;;amrhg rEm rduq 50 la j;a m;s;  l< hq;= fõ'

rEmjdyskS ;srh u; osiaúh yels úia;rd;aul mska;+rh jkafka mska;=r uQ,fhka

uq,hg iqÿ l¿ olajk úg oS h' fufia iúia;rd;aul mska;=rhla ,nd .kakd wjia:djl

mska;+rhg f¾Ld 625 la m;s; lrjñka" ;;amrhg mska;=r 25 la m;s; lsÍug fu.d y¾Üia

5 (5 MHz) l ixLHd;hla wjYH fõ'

fuh ;;amrhg mska;=r 50 olajd jeä l< fyd;a fu.d y¾Üia 10 l ixLHd;hla

wjYH fõ' fuh úYd, l,dm m<,ls' tu ksid f¾Ld 625 ms<sfj,ska mßf,dalkh fkdlr

f¾Ldjla yer f¾Ldjla mßf,dalkh lrkq ,efí' túg f¾Ld 625 la m;s; jkafka rEm rduq

follg neúka  5 MHz hgf;a ;;amrhg rEm rduq 50 la ;ekam;a l< yels h' túg .eiaiSula

we;s fkdfõ'

mska;=rfha ;ks j¾Khla muKla we;s úg th ir, Odrd w.hls' tu ksid oDYH

ix{d l,dm m<, ir, Odrdfõ tkï" ixLHd;h 0 isg 5MHz olajd úysfoa' túg fma%laIKd

j,sh my; rEmfha i|yka mßos fõ'

fï wkqj tla rEm rduqjlg f¾Ld 312'5 l ld,hla .; fõ' fuhska f¾Ld 20 l

ld,hla isria wdmiq meñKsu i|yd jeh lrkq ,nhs' fufia bf,lafg%dak loïnhla by<

isg my<g fifuka .uka lr Bg wvq ld,hlska wdmiq .uka lrhs' tneúka lef;dav lsrK

k<fha isria ;yvqj,g fhosh hq;af;a o lsh;a oe;s ;rx.hls'
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iuuQ¾;lrKh iy oDYH ;rx.fha fldgiaiuuQ¾;lrKh iy oDYH ;rx.fha fldgiaiuuQ¾;lrKh iy oDYH ;rx.fha fldgiaiuuQ¾;lrKh iy oDYH ;rx.fha fldgiaiuuQ¾;lrKh iy oDYH ;rx.fha fldgia

mska;+rhla ;sria mßf,dalkh lsÍfï os leurdj tla f¾Ldjla wjika lrk úg

rEmjdyskS ;srh o tu f¾Ldj ;srh u; igyka lr wjika l< hq;= h' tfia lsÍug iEu

f¾Ldjla mßf,dalkh lr wjika nj leurdj úiska rEmjdysksh fj; oekaúh hq;= h'

fufia oekaùu i|yd f¾Ldj wjidkfha ;sria iuuQ¾; iamkaO fhdokq ,efí'

tfuka u isria mßf,dalkfha oS o leurdj tla rduqjla mßf,dalkh lr wjika jk

úg rEmjdyskS ;srh o tu rduqj ;srh u; igyka lr wjika l< hq;= h' rduqjla mßf,dalkh

lr wjika nj oekaùug isria iuuQ¾; iamkao fhdokq ,efí'

;sria iuuQ¾; iamkao ;sria wdmiq meñKsfï ld,h ;=, oS ̂ 12µs& ksl=;a flf¾' fuu

ld,h ;sria ysia lsÍfï ld,h ̂Horizontal Blanking Period& f,i ye|skafõ' my; oelafjkafka

;sria mßf,dalkh i|yd wjYH ;rx. wdldrh iy tu ld,h ;=< oDYH ;rx.h we;s jk

wdldrh fõ'

A-  fmr wd,skaoh      B - ;sria iuuQ¾; iamkaoh             C - miq wd,skaoh

     ^Front Porch)       (synchronizing plase - 4.7 µs) (Back Proch 5.8 µs)

isria mßf,dalkfha oS o leurdj úiska tl rduqjla mßf,dalkh lr wjika jk úg

rEmjdyskS ;srh o tu rduqj ;srh u; igyka lr wjika l< hq;= h' rduqjla mßf,dalkh

lr wjika nj oekaùug isria iuuQ¾; iamkaoh fhdokq ,efí' isria iuuQ¾; iamkaohg

ld,h f¾Ld 2'5 ls' fuu ld,h isria ysia lsÍfï ld,h ̂  Vertical Blanking Recieved & ;=<

msysghs' ;sria f¾Ld wkqms<sfj<ska ie,l+ úg f¾Ld 625 ka m<uq rduqj f,i 1"3"5"7" '''''  f¾Ld

mßf,dalkh jk w;r fo jk rduqj f,i 2"4"6"8" '''''' f¾Ld mßf,dalkh fõ' tu ksid m<uq

rduqj T;af;a rduqj f,i o" fo jk rduqj brÜfÜ rduqj f,i o ye|ska fõ' T;af;a rduqj

f¾Ld 312'5 lska wjika jk w;r brÜfÜ rduqj 625 jk f¾Ldfjka wjika fõ' tfy;a i;H

jYfhka lshfjk f¾Ld .Kk fuhg jvd wvq fõ' my; i|yka jkafka T;af;a rduqj yd

brÜfÜ rduqj ilia ù we;s whqre h'
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T;af;a rduqj brÜfÜ rduqj

 fuys isria wdmiq meñKsu i|yd .; jk f¾Ld 20 w;ayer ke;' tla tla rduqj wjidkfha

isria iuuQ¾; iamkao ,efnk wdldrh my; oela fõ'

;sria iuuQ¾; iamkaofha by< hk fl<jf¾ isg B<`. iamkaofha by< hk fl<jr

olajd 64 µs ld,h .Kka .kq ,efí' tfuka u T;af;a fyda brÜfÜ fCIa;%h wdrïN jkafka

isria iuuQ¾; iamkaofha by< hk fl<jf¾ isg h' isria ysia lsßfï ld,h jk f¾Ld 20

l ld,h ;=< oS o ;sria iu uQ¾; iamkao ,efí'

isria iuuQ¾; iamkao ld,h f¾Ld 2 1$
2
 ls' fï ld,h ;=, oS msysgk ;rx.j,

ld,dj¾;hka T;af;a rduqfõ' iy brÜfÜ rduqfõ' tlsfklg fjkia fõ' fuu ;;a;ajh

iu lsÍu i|yd iuuQ¾; ld,hg fmr f¾Ld 2 1$
2
  l ld,h ;=,oS;a iu lsÍfï iamkao fhdokq

,efí' tu iamkao rEmfha olajd ke;'

rEmjdykS kd,sldjlg wjYH ld,dm m<,'rEmjdykS kd,sldjlg wjYH ld,dm m<,'rEmjdykS kd,sldjlg wjYH ld,dm m<,'rEmjdykS kd,sldjlg wjYH ld,dm m<,'rEmjdykS kd,sldjlg wjYH ld,dm m<,'

by; fm%aCIKdj,sfha Y%jH ix{dj wvx.= lr ke;' rEmjdysks iïfm%aIKfha oS

mska;+r ixLHd; mrdih 0.5 MHz g msg;ska Y%jH ix{dj msysgjkq ,efí' oeka fuu ix{dj

ÿr ia:dkhlg iïfm%aIKh lsÍu i|yd tu ix{d u`.ska jdylhla uQ¾Pkh l< hq;= h'

312
313

1
2
3
4
5

313
314
315

624
625
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rEmjdyskS iïfm%aIKfha oS oDYH ix{dj

u`.ska jdylh úia;dr uQ¾Pkh lrk w;r Y%jH

ix{dj u`.ska fjk;a jdylhla ixLHd; uQ¾Pkh

lrkq ,efí' fï wkqj jdyl folla wjYH nj

fmfka'

úia;dr uQ¾Pkfha oS jdylh iu. ix{d ixLHd;fha me;s l,dm folla we;s fõ'

WodyrKhla f,i 100 MHz jdylhla by; olajd oDYH l,dm m<, u`.ska úia;dr uq¾PKh

l< úg my; i|yka fm%aCIKdj,sh ,efí'

fï wkqj me;s l,dm fol u iïfm%aIKh lsÍug 10 MHz l,dm m<,la wjYH fõ'

fuh oDYH ix{djla i|yd muKs' Y%jH ix{dj iu. ie,l+ úg l,dm m<, 10 MHz j,g

jvd jeä fõ' oDYH ix{dfõ jeä u fldgi msysgkafka 0-1 MHz l,dm m<, ;=< h'

tneúka tu l,dmh muKla my< me;s l,dmfhka wh;a jk f,i iïmQ¾K by< me;s

l,dmh;a my< me;s l,dmfhka fldgil=;a fjka lrkq ,efí' fuh Vestigal side band

f,i ye|skafõ' VSB ys fm%aCIKdj,sh my; mßos fõ'

Y%jH ix{dj iïfm%aIKh lrk jdylh msysgqjkafka oDYH jdylhg 5.5 MHz ÿßks'

Y%jH ix{dj u`.ska tu jdylh ixLHd;h uQ¾Pkh lrkq ,efí' rEmjdyskSj, Y%jH ixLHd;

wm.ukh  ± 50 KHz  fõ' tkï  ± 0.05 MHz fõ' fï wkqj rEmjdyskS fiajdjl iïmQ¾K

fm%aCIKdj,sh my; oelafõ'

by; fm%aCIKdj,sh wkqj tla kd,sldjla i|yd  7MHz  l l,dm m<,la wjYH

jk nj meyeos,s fõ' .=jka úÿ,s kd,sldj, fuka fkdj rEmjdyskS kd,sld tllg miq ;j

tlla f,i fm%aCIKdj,sh ;=< msysgqjhs' k,sldjla fmrd fjka lr .ekSu i|yd b;sß

jkafka 7-(1.25+5.55)=7-6.8=0.2MHz  l mr;rhls^200KHz&'

USB - by<  me;s l,dmh

LSB - my<  me;s l,dmh

(MHz)
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rEmjdykS ixLHd; ld,mrEmjdykS ixLHd; ld,mrEmjdykS ixLHd; ld,mrEmjdykS ixLHd; ld,mrEmjdykS ixLHd; ld,m

,xldfõ rEmjdyskS iïfm%aIKh i|yd l,dm folla Ndú; lrkq ,efí' tajd VHF

yd UHF  f,i ye|ska fõ' VHF  l,dmh kej; fldgia follg fjka fõ' (VHF-L VHF-

H)  ' fuu mrdi fol VHF-I  iy VHF-III  f,i o ye|ska fõ' VHF-II  l,dmh FM  .=jka

úÿ,s kd,sld i|yd fjka lr we;'

VHF-I  l,dmfha channal 1-4  olajd o VHF-III  l,dmfha 5-12 olajd o UHF

ld,mh 13-68 olajd o úldYkh fõ' my; igyfkka tu kd,sld j, jdyl ixLHd;h

ms<sn| úia;r oelafõ'

ld,mh kd,sld wxlh oDYH jdylh Y%jH jdylh   l,dm m<,

VHF-I 1       rEmjdysks úldYkh i|yd Ndú;d fkdfõ' 41-47

2 48.25 53.75 47-54

3 55.25 60.75 54-61

4 62.25 67.75 61-68

VHF-III 5 175.25 180.75 174-181

6 182.25 187.75 181-188

7 189.25 194.75 188-195

8 196.25 201.75 195-202

9 203.25 208.75 202-209

10 210.25 215.75 209-216

11 217.25 222.75 216-223

12 224.25 229.75 223-230

l,dmhl,dmhl,dmhl,dmhl,dmh mrdihmrdihmrdihmrdihmrdih

VHF-I 41-68 MHz

VHF-II 68-174 MHz

VHF-III 174-230 MHz

UHF 470-790 MHz

ixLHd; fm%aCIKdj,shlska oelafjkafka ixLHd;h wkqj úia;drfha fjkia ùuls'

;rx.dldrhlska oelafjkafka ld,h wkqj úia;drh fjkia ùuls' fuu l%u foflka u

ix{djl iajNdjh oelaúh yels h'
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rEmjdyskS wdodhlhl fldgiarEmjdyskS wdodhlhl fldgiarEmjdyskS wdodhlhl fldgiarEmjdyskS wdodhlhl fldgiarEmjdyskS wdodhlhl fldgia

l¿ iqÿ rEmjdyskshl leá igykla rEmfha oelafõ'
S

C
 =

3
3
.4

P
C

 =
 3

8
.9
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tys m<uqfjka u wekafgkdjg iïnkaO .=jka úoq,s ixLHd; woshr we;' .=jka úÿ,s

ixLHd; woshfrka my; i|yka ld¾hhka  isÿ lrhs'

1' wod< kd,sldj f;dard .ekSu

2' ix{dj f>daIdjg olajk wkqmd;h jeä lsÍu'

3' wekafgkdj iy rEmjdysksfha b;sß fldgia w;r iïndok .e<mSu'

4' foda,k ixLHd;h wdmiq wekagkdjg .uka lsÍu je,elaùu'

5' w;r ueos ixLHd;hg iudk ixLHd; we;=¿ ùu je,elaùu'

6' m%;sìïnk ixLHd;h bj;a lsÍu'

rEmjdyskS hka;%j,ska hï kd,sldjla ,nd .ekSfï oS tu kd,sld jg iqir l< hq;=

h' ta i|yd m%:ufhka iudka;r L-C  mßm:hla fhÿ w;r miqj úp,H Odß;%l vfhdav fhÿ

bf,lafg%daksl iqir mßm: fhdok ,os' kùk rEmjdysks i|yd CIqø md,l^Micrp Proccessor&

fhdod iqir lsÍï lrkq ,efí' fuu`.ska jvd ixfõoS j yd ksjeros j wjYH kd,sldj f;dard

.; yels h'

ñY%l foda,l woshrñY%l foda,l woshrñY%l foda,l woshrñY%l foda,l woshrñY%l foda,l woshr

rEmjdyskS i|yd o w;súIu yehqï l%uh Ndú; lrk neúka kd,sld f;dard .ekSfï

yelshdj jeä lsÍug w;r ueos ixLHd; Ndú; fõ' jdyl ixLHd; mrdihg ndysr ixLHd;hg

fyd|ska iqir lrk ,o moaO;shla fj;g wjYH kd,sldfõ  jdyl ixLHd;h mßj¾;kh

lr fhduq lrkq ,efí' ta iu. u wjYH kd,sldjg fomiska msysá kd,sldj, jdyl

ixLHd;h o Bg wod< ixLHd;hgkag mßj¾;kh fõ' tfy;a w;r ueos ixLHd;hg fyd|ska

iqir lr we;s ksid wjYH kd,sldj muKla f;dard .kS'

tfy;a ixLHd;h mßj¾;kfha oS jdyl folla mßj¾;kh úh hq;= ksid w;rueos

ixLHd;fha fm%ACIKdj,sh fjkia fõ' ñY%l foda,l woshfrka my; i|yka ld¾hhka bgq

fõ'

1' mska;+r jdylhg wh;a w;r ueos ixLHd;h ,nd .ekSu i|yd wod< foda,l ixLHd;h

ksmo úu'

2' ñY%l woshf¾ oS foda,l ixLHd;h iu. ñY%ù oDYH jdylhg iy Y%jH jdylhg wod<

w;rueos ixLHd;h ksmo ùu'
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w;rueos ixLHd;h" .=jka úÿ,s ixLHd;fha;a foda,l ixLHd;fha;a fjkig iudk h'

fuu iïnkAOh f
i
 = f

o
 - f

s
 m%ldYfhka oelaúh yel' f

i
 - w;rueos ixLHd;h" f

o
 foda,l

ixLHd;h" f
s
 .=jka úÿ,s ixLHd;h'   fuys oS w;r ueos ixLHd;h i|yd ,efnk fm%aCIKdj,sh

.=jka úÿ,s ixLHd; fm%aCIKdj,sfha o¾mk m%;sìïnh hs'

w;rueos ixLHd; woshrw;rueos ixLHd; woshrw;rueos ixLHd; woshrw;rueos ixLHd; woshrw;rueos ixLHd; woshr

w;r ueos ixLHd; woshf¾ ld¾hhka my; oela fõ'

1' wjYH kd,sldj f;dard .ekSu'

fï i|yd oaú;aj iqir moaO;s fyda saw filter  fhdod.kS' fuhg fya;=j f;dard .; hq;=

l,dm m<, jeä ùu;a fm%aCIKdj,sfha fomi nEjqu fõ.j;a úh hq;= ùu;a h'

2' hdno kd,sldj, Y%jH jdylhka oDYH jdylhka fmrd bj;a lsÍu'

3' úuq¾Pkhg iEfyk uÜgulg ix{dj j¾Okh lsÍu'

4' iajhxl%Sh m%;s,dN md,kh l%shd;aul lsßu'

WodyrKhla f,i 3 jk kd,sldj f;dard .kafka hehs is;uq' tys 5MHz  l,dm

m<,la iu. Y%jH jdylh fmrd fjka lr .; hq;= h' th fmrd fjka lrk úg 2 jk

kd,sldfõ Y%jH jdylh;a" 4 jk kd,sldfõ oDYH jdylh;a hï m%udKhla ,efí' w;r ueos

ixLHd;h' woshf¾ m<uq fldgfia oS fuu wkjYH ixLHd;h bj;a lrkq ,efí' B<`.

fldgfia oS wjYH ixLHd; mrdih j¾Okh lrkq ,efí'

.=jka úÿ,s ixLHd;

fm%alaIKdj,sh

w;r ueos ixLHd;

fm%alaIKdj,sh
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wkdjrlhwkdjrlhwkdjrlhwkdjrlhwkdjrlh

wkdjrl woshf¾ ld¾hhka my; oelafõ'

1' oDYH w;rueos ixLHd;h jk 38.9 MHz  bj;a lr oDYH ix{dj fmrd .ekSu'

2' oDYH w;rueos ixLHd;h ia:djr foda,l ixLHd;hla f,i l%Shdlr tu ixLHd;h Y%jH

w;rueos ixLHd;h jk 33.4 MHz  iu`. ñY% ù 5.5 MHz  Y%jH wka;¾ jdylhla ks¾udKh

lsÍu'

3' Y%jH ;rx.h iqug lsÍu'

;rx.dldrh ̂ oDYH&

fm%alaIKdj,sh

wkdjrlfhka miq leurdjlska ,efnk ;rx.dldrh iy fm%aCIKdj,sh ,eî we;'

oDYH fmr j¾OlhoDYH fmr j¾OlhoDYH fmr j¾OlhoDYH fmr j¾OlhoDYH fmr j¾Olh

wkdjrlfhka miq ,efnk oDYH ;rx. wxY 3 lg m%odkh l< hq;= h' tfuka u Y%jH

;rx. FM  wdodhl fldgig fhduq l< hq;= fõ' fuys oS oDYH ;rx. wxY 3 lg fnosh hq;=

ksid;a Y%jH ;rx. bj;a l< hq;= ksid;a fmdÿ ix.%dyl j¾Olhlska Odrdj j¾Okh lrkq

,efí' fmdÿ ix.%dyl j¾Olhla" Odrd j¾Olhla f,i Ndú; l< yels h'



209

oDYH fmr j¾Olfha úfudaplhg 5.5 MHz  ^Y%jH ixLHd;& W.=,la iïnkaO lr

Y%jH ixLHd; N+.; lrkq ,efí' thg fya;=j bka Tíng Y%jH ixLHd;h wjYH fkd ùuhs'

Y%jH ixLHd; woshrY%jH ixLHd; woshrY%jH ixLHd; woshrY%jH ixLHd; woshrY%jH ixLHd; woshr

fuu woshr FM  .=jka úÿ,s wdodhlhl w;rueos ixLHd; woshrg miq fldgig iudk

h' rEmjdyskshl Y%jH w;r ueos ixLHd;h f,i l%shd lrkafka oDYH wkdjrlfhka msg jk

5.5 MHz  wka;¾ jdylhls' th L-C  iudka;r .; mßm:hlska fyda l%siag,a fmryklska

fmrd FM  úuq¾Plhlska úuq¾Pkh lr ,efnk Y%jH ixLHd; DE-emphasis  lr j¾Okh

lrkq ,efí'

iajhxl%Sh m%;s,dN md,khiajhxl%Sh m%;s,dN md,khiajhxl%Sh m%;s,dN md,khiajhxl%Sh m%;s,dN md,khiajhxl%Sh m%;s,dN md,kh

.=jka úoq,s hka;%j, we;s w;rueos ixLHd; woshfrka flfrkafka jdylfha idudkH

w.h fjkia jqjfyd;a tu  d-c  w.h Ndú; lr idudkH w.h ilia lsÍu u`.ska ix{dj

ia:djr lsÍuhs' fuh idudkHh AGC  l%uhhs' rEmjdysksj, Wmßu l¿ j¾Kh msysgk

wjia:djl  iy Wmßu iqÿ j¾Kh  we;s úg idudkH w.h fyj;a d.c  w.h fjkia fõ'

fuu fjki ix{dfõ isÿ jk fjkila ksid  AGC  i|yd fhoúh fkd yels h'
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tu ksid iuuQ¾; iamkaoj, úia;drh fjkia jQ úg muKla AGC  l%shd;aul l< hq;=

h' fuu l%shdj,sh Keyed AGC  f,i ye|skafõ' fuys oS iuuQ¾; iamkao we;s wjia:dfõ oS

muKla AGC moaO;sh iaúÑlrKh lr tu wjia:dfõ mj;sk d-c w.h u`.ska w;r ueos

ixLHd; woshr iy .=jka úÿ,s ixLHd; woshfrys keUqrej fjkia lrkq ,nhs' kùk

rEmjdyskS hka;%j, fuu fldgi bj;a lr we;'

oDYH m%;sodk woshroDYH m%;sodk woshroDYH m%;sodk woshroDYH m%;sodk woshroDYH m%;sodk woshr

oDYH m%;sodk woshfrka my; i|yka ld¾hhka isÿ fõ'

1' 1800 ka ix{dfõ l,dj fjkia lsÍu'

2' isria wdmiq meñKSfï §  iy ;sria wdmiq meñKsfï oS ;srh w÷re lr ;eîu'

3' ix{dj 90V  la muK olajd j¾Okh lsßu'

4' iqÿ$l¿ fjki md,kh lsÍu'

5' oSma;sh md,kh lsÍu'

6' rEmjdysksh l%shd úrys; lsßfï oS tla jr u tl;= jk bf,lafg%dak loïnh bj;a lsÍu'

1' oDYH m%;sodk woshr i|yd fmdÿ úfudapl mßm:hla fhoSfuka m%;sodkh 1800 la fjkia

lr .; yels h'

2' rEm k<h w÷re lsÍu i|yd bf,lafg%dak loïnfha bf,lafg%dak m%udKh wvq l< hq;= h'

rEm k<fha ks¾udKh my; mßos fõ'

A - iQ;%sldj'

B - lef;davh'

C - md,k cd,h'

D - ;ajrK cd,h'

E - kdNs.; cd,h'

F - W;al%uK o`.rh'

G - wefkdavh'

H - fmdiamr iu. ikakdhl ia:rhla wdf,am lrk ,o ;srh'

I - N+.; lrk ,o rEm k<fha ndysr ia:rh'

ix{dj imhkafka lef;davhg h' Bg iómfhka msysgqjd we;s md,k cd,h N+.;

lr fyda - fjda,aáh;djl r|jd we;' ix{dfõ iqÿ oelafjkafka Y+kH fjda,aáh;djg

wdikak fjda,aàh;djls' túg md,k cd,fha fjda,aàh;dj iu`. ii|k úg fjki b;d

l=vd h'
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tu ksid lef;davfhka uqla; jk bf,lafg%dak ish,a, u mdfya ;srh fj; .uka lrhs'

túg ;srfha oSma;sh jeä fõ' ix{d fjda,aáh;dj by< hk úg md,k cd,hg idfmACI j

fjda,aáh;d fjki jeä fõ' túg lef;davfhka msg jk bf,lafg%dak jeä m%udKhla

md,k cd,h yryd N+.; fõ' ix{dfõ iuuQ¾; iamkao we;s wjia:dfõ Wmßu fjda,aàh;djla

fmkakqï lrhs' túg lef;davfhka msg jk ish¨ u bf,lafg%dak md,k cd,h fj; .uka

lrk fyhska ;srh iïmq¾Kfhka w÷refõ'

Bg wu;r j oDYH m%;sodk g%dkaisiagrh lmd yßk wjia:djg m;a lsÍfuka tys

ix.%dyl fjda,aàh;dj" tkï lef;dav fjda,aàh;dj Wmßu w.hlg m;a l< yels h'

úfYaIfhka isria ysia lsÍfï ld,h ;=< oS isria m%;sodk woshfrka + fjda,aàh;djla oDYH

m%;sodk g%dkaisiagrfha úfudaplhg fhoSfuka tu woshr wl%Sh lrkq ,efí'

3'  ix{d úia;drh 90v olajd muK jeä lsÍu i|yd ix.%dylfha iemhqï fjda,aàh;dj Bg

wdikak úh hq;= h' m%;Hdj¾; fjda,aàh;dfjka l%shd lrk rEmjdyskShla kï iemhqfuka

tu fjda,aáh;dj ,ndfohs' 12v l iemhqfuka l%shd lrkafka kï  ;sria wêfjda,aàh;d

mßKdulfhka (Fly Back Transformer)  wêfjda,aáh;djla fm%arKh lr' th RcqlrKh lr

,nd .ks'

4'  iqÿ l¿ fjki hkq oSma;sfha fjkihs' fï i|yd ix{d úia;drh fjkia l< hq;= fõ' ta

i|yd mdoug fyda úfudaplhg úp,H m%;sfrdaOh iïnkaO lr N+.; lsÍu l< yels h'

  iqÿ l¨ fjki wvqh       iqÿ l¨ fjki jeäh

5'  oSma;s md,kfha os isÿjkafka mska;+r k<hg hk bf,lafg%dak m%udKh md,kh lsÍuhs'

fuysoS oDYH m%;sodk g%dkaisiagrfha ix.%dylh úp,H m%;sfrdaOlhla u`.ska N+.; lrkq

,efí' túg m%;sfrdaOh wvq jk úg .uka lrk bf,lafg%dak N+.; fõ'

oSma;sh jeä  oSma;sh wvq

6'  rEmjdysksfha iemhqu bj;a lrk úg ̂ off lrk úg& tla jr u W;al%uK o`.rj, pqïnl

fCIa;%h bj;a fõ' tfy;a rEm k<fha mDIaGfha wdfrdamKh wvq ùug hï ld,hla .; fõ'

fï jk úg lef;davh o WKqiqï ù we;' tu ksid thska msg jk bf,lafg%dak ;srh lrd
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wdl¾IKh fõ' túg oSma;su;a ;s;la f,i osia fõ'th l%ufhka wvqù hhs' fï wdldrfhka

lsysm jrla isÿ jqjfyd;a fmdiamr ms<siaiS hhs' th je,elaùug rEmjdysksh l%shd;aul lrk

wjia:dfõ Odß;%lhla + jYfhka wdfrdamKh lr ;nd" rEmjdysksh off lrk úg lef;davfha

bf,lafg%dak iu. WodiSk ùug bv yÍ'

iul+re úÉfPaokhiul+re úÉfPaokhiul+re úÉfPaokhiul+re úÉfPaokhiul+re úÉfPaokh

;sria iy isria W;al%uKh i|yd wjYH jkafka ix{dfõ ;sria iy isria iul+re

iamkao fõ' fuu iamkao fjka lsÍu iul+re úÉfPaokhhs' iul+re iamkao ix{dfõ  Wmßuh

jk ksid pnp g%dkaisiagrhla C mka;sfha j¾Olhla f,i keUqre lsÍfuka iul+re iamkao

muKla ,nd .; yels h'

bka miq fuu iamkao isria iy ;sria f,i fjka l< hq;= fõ' isria iul+re iamkao

isria j¾Ol fj; o ;sria iul+re iamkao ;sria j¾Olh fj; o fhduq l< hq;= fõ' ;sria

iamkao fjka lsÍug l=vd Odß;%l m%;sfrdaOl wvx.= wjl,lhla Ndú; lrhs'

isria iul+re iamkaoh fjka lsÍu i|yd idfmaCI j úYd, w.hkaf.ka hq;= wkql,lhla

Ndú; lrhs'

isria foda,lh yd j¾Olhisria foda,lh yd j¾Olhisria foda,lh yd j¾Olhisria foda,lh yd j¾Olhisria foda,lh yd j¾Olh

isria iul+re iamkao ixLHd;h 50 Hz fõ' fuu ixLHd;h ,nd .ekSug nyqlïmlhla

fyda wjysr foda,lhla Ndú; l< yels h' fuu foda,lfha ckkh jk ixLHd;h ksjeros

lsÍug iy iuuQ¾; lsÍu i|yd isria iul+re iamkao Ndú; fõ' bkamiq foda,l ;rx.h

lsh;a oe;s ;rx.hla njg mßj¾;kh lr cj j¾Olhla u`.ska j¾Okh lr W;al%uK

o`.rj,g fhduq lrkq ,efí' ta wkqj bf,lafg%dak loïnh isria j mßf,dalkh fõ' fuu

iamkaofhka idïm,hla oDYH m%;sodk g%dkaisiagrh fj; o hefõ^isria wdmiq meñKsfï oS

;srh w÷re lsÍu i`oyd&'
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;sria foda,lh yd j¾Olh;sria foda,lh yd j¾Olh;sria foda,lh yd j¾Olh;sria foda,lh yd j¾Olh;sria foda,lh yd j¾Olh

;sria iul+re iamkao ixLHd;h 15625 ls' mska;+r mj;skafka ;sria mßf,dalkfha

bf,lafg%dak loïnh ;=< h' tu ksid ixLHd;h b;d ksjeros úh hq;=h' fï i|yd iajhxl%Sh

ixLHd; md,khla Ndú; lrkq ,nhs' bka miq ,efnk ;rx.dldrh j¾Okh lr ;sria

m%;sodk g%dkaisiagrh fj; fhduq lrkq ,nhs' th by< fjda,aàh;djlg Tfrd;a;= fok wê

ixLHd; iaùÖlrK g%dkaisiagrhls' thska m%;sodkh jkafka 15625 Hz  iamkaodldr ;rx.hls'

tu iamkao W;al%uK o`.rj,g fhduq l< úg" tys fm%ar;djh;a fmdgj,a w;r we;s Odß;djh;aa

Ndú; lrñka lsh;a oe;s ;rx. njg m;a fõ' isria m%;sodk lsh;a oe;s ;rx. foda,fkaCIhlska

ksÍCIKh l< yels kuq;a ;sria m%;sodk lsh;a oe;s ;rx. ksÍCIKh lsÍu wmyiq h'

lsh;a oe;s ;rx.fha YS>% nEjqfï oS ckkh jk fm%aß; ú'.d'n' ;sria m%;sodk mßKdulfha

m%d:ñlhg fhduq lr oaù;Shslfhka wêfjda,aáh;djla ckkh lr.ks' fuu mßKdulfha

m%;sodkfhka my; i|yka ld¾hhka o bgq lr .kS'

1'  l¿ iqÿ rEmjdyskshl kï fjda,aÜ 16000 l muK iamkaohka 15625 Hz ixLHd;hlska

ksmoùu'  fuu fjda,aàh;d iamkaoh mska;+r k<fha wefkdavhg fhdokq ,efí' mska;+r

k,fha msg; mDIaGh N+.; lr we;s ksid  wNHka;r mDIaGh iu. Odß;%l ls%hdjla we;s

lrhs' ^rEm k,fha wNHka;r mDIaGfha ikakdhl ia:rhla wdf,amlr we;s ksid&

tu.ska fuu wê fjda,aàh;d iamkao d.c fjda,aàh;djla njg m;a lrhs' fuh wefkdav

fjda,aàh;dj h f,i y÷kajk w;r lef;davfha bf,lafg%dak wefkdavh fj; f.k taug

WmldÍ fõ'

2' iajhxl%Sh ixLHd; md,khg wjYH 15625 la iamkao ,nd oSu'

3'  AGC moaO;sh il%Sh lsÍu i|yd wjYH iamkao ,nd oSu'

4' ;ajrK md,kh i|yd wjYH 400v muK fjda,aàh;dj ,nd oSu'

5' wvq fjda,aàh;d iemhqïj,ska l%shdlrk rEmjdysksj, oDYH m%;sodk woshrg wjYH

fjda,aáh;dj ,nd oSu'

6'  j¾K rEmjdyskSj, j¾K úfla;lhg wjYH 15625 Hz iamkao ,nd oSu'

;sria m%;sodk g%dkaisiagrhg iïnkaO W;al%uK o`.rhhg iudka;r ù we;s wNHka;r

Odß;%l  15625 Hz j,g wkqkdo ù we;' tneúka tu ixLHd;fha oS wvq Odrdjka .,d hhs'

wNHka;r Odß;%l w.hka m%udKj;a fkd jk úg" ndysr Odß;%l iudka;r .; lrkq ,efí'

fuu g%dkaisiagrh iaùÖlrKh jk ksid th ixjD; jQ miq .,d hk Odrdj ixjD;

mßm:hla yryd .uka lrùfuka Yla;s ydksh wju fõ' fï i|yd g%dkaisiagrfha úfudapl

ix.%dyl  yryd vfhdavhla iïnkaO lr we;' fuh mßukaok vfhdavh ^Damper Diode&

fyj;a CIu;d ixrCIK vfhdavh f,i ye|ska fõ'
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 j¾K rEmjdyskS úldYk iïu;hka

           j¾K rEmjdyskshlska mska;+rhla ,nd .ekSfï§ §ma; ix{d iu. j¾K f;dr;=re

o ,nd.; hq;= h' uQ,sl j¾K fyda m%d:ñl j¾K ñY% lsÍfuka ́ kEu j¾Khla ,nd .; yels
h' tl;= lsÍfuka j¾K ñY% lsÍu iy wvq lsÍfuka j¾K ñY% lsrSu hkqfjka ñY% lsÍï l%u

folls' rEmjdyskS ioyd Ndú; lrkafka tl;= lsÍfuka j¾K ñY% lsÍfï l%uhhs ^Additive

Mixing& fï ioyd m%d:ñl j¾K ;=kla Ndú; fõ

         m%d:ñl j¾K úúO wkqmd;fhka tl;= lsÍfuka tlsfkl fjkia jQ j¾K ,nd .;

yels h' tu ksid ´kEu mska;+r uQ,hl we;s uQ,sl j¾K ixrpl ;=k iïfm%aIKh l< yels

kï tajd ñY% lr m<uq j¾Kh m%;sckkh l< yels fõ' j¾K leurdj ;=< isÿ jkafka

mska;+r uQ,hl we;s m%d:ñl jraK ;=k fjka lr ta ta j¾Kfha §ma;shg iudkqmd;sl

fjda,aáh;djka iqÿ l¿ leurd k< ;=klska ckkh lr .ekSuhs' fuu fjda,aàh;djka ;=k

iïfm%aIKh lsÍfuka miq j¾K rEm k<h ;=<§ fyda ^LCD& ;srhl§ tu fjda,aàh;djg

wkqrEm §ma;shla Bg wod< j¾K ;s;aj, we;s lrkq ,nhs' ÿr isg ksÍlaIKh lrk úg

mska;+rfha ;snQ j¾K ta wdldrfhka u wmg ,efí' tfy;a tla tla ;srj, fhdod we;s j¾K

;s;aj, ;Sõr;dj iy j¾Kh wkqj mska;+rfha ienE j¾Kh fkd ,eî hdug mq`:jk'

       fï wkqj j¾K rEmjdyskS ;srhl tla mska;+r uQ,hla ilia ùug  m%d:ñl j¾K

;=fkys uQ, ;=kla tl;= úh hq;= h' tfy;a j¾K oelSu ioyd wefiys mj;sk ÿ¾j,;djh

ksid ÿr isg ksÍlaIKh lrk úg j¾K ;=k fjk fjk u fkd fmfka'

           j¾K ix{d iïfm%aIKfha § tys §ma; ix{dj l¿ iqÿ rEmjdyskS krTk whg o

ksÍlaIKh l< yels jk f,i ilia úh hq;= h' fï wkqj j¾K ;=kg wod< fjda,aàh ;djka

yd §ma; ix{djg wod< fjda,aàh;dj we;=¿ j ix{d y;rla iïfm%aIKh l< hq;= fõ' fuh

m%dfhda.sl j wmyiq lghq;a;ls' tneúka j¾K ;=k u tl;= ù §ma; ix{dj iEfok ksid

j¾K follg wod< fjda,aàh;djka iy §ma; ix{dj iïfm%aIKh lrkq ,efí' b;ssß

j¾Kh by; ix{d ;=k Ndú; lr rEmjdysksh ;=<§ ilia lrkq ,efí'

  rEmjdyskS ix{d iïfm%aIKh ioyd iïu; ;=kla Ndú; fõ'

 1 NTSC - National Television System Comittee    ^we't'c' 1951-1953&

 2 SECAM - Seqential Colour And Memory  ^ m%xYh 1957-1958 &

 3 PAL - Phase Alternative Line    ^c¾uksh 1959 &

           Y%S ,xldfõ Ndú; flfrkafka PAL  B iy PAL G iïu;hka h'

ly

r;=

fld<
ks,a

oï

uhqr
ks,a

iqÿ
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úúO wdodhl wekafgkd j¾.úúO wdodhl wekafgkd j¾.úúO wdodhl wekafgkd j¾.úúO wdodhl wekafgkd j¾.úúO wdodhl wekafgkd j¾.

wêixLHd; m%;Hdj¾; úÿ,s Odrdjka .,d hk iïfm%aIK ud¾.hl fl<jr újD;

l< úg tu fl<jßka úoahq;a pqïnl ;rx. úlsrKh jk nj by; olajd we;' fl<jf¾

isg ;rx. wdhduhlska 1/4 l ÿrl § wxYl 90 la ÿria l< úg Wmßu úlsrKhla isÿ fõ'

Wmßufhka úlsrKh isÿ jk ÈYdj fl<jr ÿria lrk ,o wlaIhg ,ïnl ;,hhs' úlsrK

m%foaYh oelafjk igyk O%ejl igyk ^ Polar Diagram & f,i yeÈkafõ'

ÿria lrk ,o fldgi oaú fmda,hla ^Dipole& f,i yeÈkafõ' túg tys È. ;rx.

wdhdufhka Nd.hls'^ λ/2 & ;rx. ,nd .ekSfï §  oaú fmda,hg ,ïn ;,fhka ,efnk

úoahq;a iy pqïnl lafIa;%j,ska ms<sfj,ska fjda,aàh;dj iy Odrdj Wmßu f,i fm%arKh

fõ' ;rx. wdhdufhka Nd.hg jvd 5% la È.ska jeä f,day oKavla oaú fmda,fha isg ;rx.

wdhdufhka 1/4 l ÿrlska ;enQ úg O%ejl igyk Bg úreoaO ÈYdjg ;,a¨fõ' tkï" tu

ÈYdfjka ,efnk ;rx.j,g jeä m%;spdrhla olajhs' fuu oKav mrdj¾;lhla ^Reflector&

f,i yeÈkafõ' fuh ksid ;rx. ,nd .ekSfï § bÈßfhka ,efnk ;rx.j,g jeä m%;spdrhla

olajk w;r msgqmiska ,efnk ;rx.j,g olajk m%;spdrh wvq fõ'

oaú fmda,fha È.ska 5% la flá f,day oKavla oú fmda,fha isg ;rx. wdhdufhka

0'15la bÈßfhka ;enQ úg O%ejl igyfka bÈß fldgi ;j;a úYd, jk w;r miQ mig we;s

fldgi l=vd fõ' tkï bÈßfhka ,efnk ix{djg Wmßu m%;spdrhla olajhs' fuu f; jk

oKav ÈYd.kajkh ^ Director & f,i yeÈkafõ'

Wmßu úlsrKh jk ÈYdj

λ/4

λ/4

mrdj¾;lh mrdj¾;lh

mrdj¾;lh ÈYd.kajkh
mrdj¾;lh

ÈYd.kajkh



216

fufia ilik ,o moaO;shla wekafgkdjla f,i ye|skafjk w;r oaú fmda,h

mrdj¾;lh iy ÈYd .kajk uQ, ^Elements& f,i yeÈkafõ' wekafgkdjl mrdj¾;l h

mrdj,hla f,i ilia lsÍfuka iy ÈYd .kajk ixLHdj jeä lsÍfuka ÈYdk;sh jeä l<

yels h' fujeks ÈYdk; wekafgkd Ndú;fhka kshñ; osYdjlska ,efnk ÿ¾j, ix{dj,g

by< m%;spdrhla ,nd.; yels fõ' oaú fmda,h o`vq folla ,efnk wdldrhg kud ilia l<

úg tys m%Odk iïndokh jeä l< yels w;r by< m%;spdrhlao ,nd.; yelsh' th kjk

,o oaú fmda,hla ^Folded Dipole& f,i ye|skafõ'

VHF mrdifha oaúfmda,hla fi'ó' 60 la muK È. jk ksid msgqmiska msysá mrdj¾;lh

mrdj,sl yevhg ilia l< yelsh' fuys § mrdj¾;lfhka f¾Ldjlg kdNs.; úh hq;= ksid

mrdj,h ilia l< hq;af;a is,skavrhl fldgila f,ih' tfy;a ixLHd;h by< hk úg

tkï UHF, SHF laIqø ;rx. iSudj olajd jeä jk úg oaú fmda,fha È. (λ / 2) fi'ó'

lSmhlg fyda ñ'ñ lSmhlg iSudfõ' túg th ,laIHdldr jia;=jla f,i Wml,amkh lr

mrdj¾;lh jD;a;dldr mrdj,sl yevhlg ilia l< yels fõ' fuys § oaú fmda,fha isg

mrdj¾;lhg ÿr ;rx. wdhdufha .=Kdldrhla f,i jeä lr úYd, mrdj,hla fh§fuka

b;d ÿ¾j, ix{d vhsfmda,h fj; kdNs .; l< yels fõ' fïjd mrdj,sl wekafgkd f,i

yeÈkafõ'

mrdj¾;lh

oaú fmda,h

osYd.kajkh

mrdj,sl

mrdj¾;lh

wekagkdj

iy LNA
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ixLHdxl rEmjdysks m%pdrKhixLHdxl rEmjdysks m%pdrKhixLHdxl rEmjdysks m%pdrKhixLHdxl rEmjdysks m%pdrKhixLHdxl rEmjdysks m%pdrKh

rEmjdyskS leurdjlska ksl=;a jk m%;s iu ix{dj ixLHdxl rgdjla njg mßj¾;kh

lr iïfm%aIKh lsÍfuka jdis lsysmhla w;a fõ' ixLHdxl rgdjla njg mßj¾;kh lsÍu

i|yd Ndú; l< yels leá igykla my; oela fõ'

ksheÈ lsÍu m%udK fla;

   m%;siu      iy r|jd ;nd lrKh lsÍu ixLHdxl

.ekSu

fuu ld¾hdj,sh rEmjdyskS ix{dj iïmQ¾Kfhka ilia l< miq ^iuuQ¾; iamkao

we;=<;a l< miq& iïfm%aIlhg fhduq lsÍug fmr isÿ lrkq ,nhs'

1'  ksheÈ lsÍu iy r|jd ;nd .ekSu' 1'  ksheÈ lsÍu iy r|jd ;nd .ekSu' 1'  ksheÈ lsÍu iy r|jd ;nd .ekSu' 1'  ksheÈ lsÍu iy r|jd ;nd .ekSu' 1'  ksheÈ lsÍu iy r|jd ;nd .ekSu' (Sample & Hold)

m<uqfjka m%;siu ix{dfõ úia;drh hï ld,dj¾;hlg jrla ukskq ,nhs' fuh

ksheos lsÍu f,i ye¢ka fõ' bkamiq b;d iq¿ fõ,djla ^uhsfl%da ;;amr 3 la muK& r|jd

;nd .kS' tfia lsÍfuka ksjerÈ j fjda,aáh;dj uek.; yels h' ksheÈ lsÍfï ixLHd;h

f
S 
kï

f
S 
    =    

  1 
   fõ

   T
S

2' m%udKlrKh # 2' m%udKlrKh # 2' m%udKlrKh # 2' m%udKlrKh # 2' m%udKlrKh # (Quanti Zation)

ksheÈ lsÍfuka miq ,efnk w.h mQ¾K ixLHdjla fkd úh yels h' tu ksid

ksheÈfhka ,efnk w.h mQ¾K ixLHdjla njg mßj¾;kh l< hq;= h' fuu l%shdj

m%udKlrKh f,i ye¢ka fõ'

WodyrKhla f,i ksheÈh 4.4 V kï th 4 V f,i m%udKlrKh fõ' 4.6 V

kï 5V  f,i m%udKlrKh fõ' túg m%udKlrKfha § i;H w.h wvq fyda jeä jk

nj fmfka'
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fmfka' fuh m%udKlrKfha fodaIh f,i ye¢ka fõ' fï wkqj"

 Wmßu m%udklrK fodaIh =  
 m%udKlrK uÜgï folla w;r fjki

   
 
 2

fuu fodaIh wvq lsÍug m%udKlrK uÜgï folla w;r mr;rh wvq l< hq;= h'

tjg Wmßu ixLHdj oelaùug uÜgï úYd, ixLHdjla wjYH fõ' ta wkqj tla tla

uÜgu oelaùu i|yd wjYH oaùuh ixLHdxl .Kk jeä fõ'

3' fla; lsÍu # 3' fla; lsÍu # 3' fla; lsÍu # 3' fla; lsÍu # 3' fla; lsÍu # (Coding)

fla; lsÍfï § ,efnk oYu ixLHd oaùuh ixLHd njg mßj¾;kh lrkq ,nhs'

m%udK lsÍfï uÜgï .Kk jeä jk úg oaùuh ixLHd .Kk o jeä l< hq;= h'

WodyrKhla f,i m%udklrK uÜgï .Kk 16 la kï oaùuh ixLHd .Kk 4lska fuu

uÜgï .Kk oelaúh yelsh' rEmjdysksj, m%udKlrK uÜgï 255 la fhdokq ,efí'

túg tu ixLHdj ixLHdxl 8 lska oelaúh yels h'

0 0000 0000

1 0000 0001

2 0000 0010

3 0000 0011

'

'

'

'

255 1111 1111

bka miq fuu ixLHdxl fY%aKsh i|yd wod< fjda,aáh;d iamkao fY%aKsfhka ,nd

.; yels h'

Wod #

fuu ix{dj u`.ska jdylhka uQ¾Pkh lr th iïfm%aIKh l< yels h'
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ixLHdxl l%ufhka rEmjdyskS úldYkh lsÍfï jdisixLHdxl l%ufhka rEmjdyskS úldYkh lsÍfï jdisixLHdxl l%ufhka rEmjdyskS úldYkh lsÍfï jdisixLHdxl l%ufhka rEmjdyskS úldYkh lsÍfï jdisixLHdxl l%ufhka rEmjdyskS úldYkh lsÍfï jdis

1' ksheÈ lsÍï folla w;r ;j;a kd,sld rdYshl ksheÈ lsÍï fhÈh yels h' ^nqyqm;a

lrKfhka& tu`.ska tla ud¾.hla fyda jdylhla Ndú; lr kd,sld rdYshla

iïfm%aIKh l< yels h'

2' ix{djg isÿ jk ydkS kej; m%lD;su;a lsÍu b;d myiq h'

3' uQ¾ý; ;rx.fha Wi ksh; neúka iïfm%aIlhg fhÈh hq;= cjh b;sß lr .;

yels h'

4' ix{dj w;r ueÈka ,nd .ekSfï wjia:d fnfyúka wvq fõ'
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14' mß.Kl fufyhqï moaO;s

mß.Kl úoHdj (Computer Science) yodrK úg nyq, j u Ndú; jk jpk folla

jYfhka oDVdx. (Hardware) iy uDÿldx. (Software) ye¢kaúh yels h'  oDVdx. hkq

mß.Klfha we;s iam¾Y l< yels ish¨ u fN!;sl fldgia h'  ta wkqj oDVdx. Ndú;

lrñka mß.Klhla tl,ia lr thg úÿ,sh iemhQ muKska u th kshu ls%hdldÍ ;;a;ajhlg

m;a lr .; fkd yels h'  tneúka oDVdx. ls%hd lrk wdldrh lsishï NdIdjlska mß.Klfha

uOH ieliqï tallhg (C.P.U.) oekqï Èh hq;= h'  tkï ta  oDVdx. wjYH mßÈ yeisrùug

ke;fyd;a fufyh ùug" oDVdx.j,g jegfyk NdIdjlska Wmfoia ,nd Èh hq;= fõ'

fufia oDVdx. fufyh ùu i|yd Ndú; lrkq ,nk m%Odk Wmfoia we;=<;a uDÿldx.h

fufyhqï moaO;s uDÿldx.h (Operating System Soft  Ware) hkqfjka ye¢kafjhs'  fï uÕska

mß.Klfha we;s oDVdx.j, ksjeros ls%hdldß;ajh ,nd .; yels h'  mß.Klfha uq,a wjÈ

j, fufyhqï moaO;sh ;eá uÕska ls%hd;aul l< yels úh'  fï ksid th (D.O.S.- Disk

Operating System) jYfhka ye¢kaùh'  tu fufyhqï moaO;sfha úfYaIhla jQfha Ñ;%l

mßYS,l w;=re uqyqK;la (Graphical User Interface) fkdue;s j úOdkj,ska muKla ls%hd;aul

ùu h'  fï ksid isÿ jk foh Ndú; lrkakdg  oek .ekSug fkd yels fõ'  fuys m%;sM,hla

jYfhka miq ld,Sk j Ñ;%l w;=re uqyqK;a iys; fufyhqï moaO;s ìys úh' fujeks fufyhqï

moaO;shla f,i úkafvdaia  (Windows) keue;s fufyhqï moaO;sh oelaúh yels h '  uq,a u

ld,j, § Windows 3.0 fufyhqï moaO;s Ndú; úh'  wk;=rej tajdfha úúO ixialrK

(Versions) ìys úh'  tkï" Windows 95, 98, 2000, ME, XP, Vista, Server 2000, Server 2003

f,i h'

fuys § (Server - 2000, Server - 2003) wd§ fufyhqï moaO;s Ndú; jkafka  mß.Kl

cd,j, f;dr;=re mj;ajd f.k hk yd iïm;a iemhSï isÿ lrk mß.Klj, h'  wksla

fufyhqï moaO;s ksfjiaj," ld¾hd,j, Ndú;hg iqÿiq f,i ilia lr we;'  fï

ixialrKj,g wu;r j fjk;a fufyhqï moaO;s jQ Linux, Unix, Ubuntu  kïj,ska jQ

fkdñf,a ,nd .; yels ksoyia uDÿldx. (Open source)  ìys ù we;'

mß.Klhg iqÿiq fufyhqï moaO;shla f;dard .ekSfï § tu f;dard .kakd fufyhqï

moaO;sh Ndú; lrkakdf.a wjYH;djg .e<fmk yd mß.Klfha we;s oDVdx.j,g .e<fmk

fufyhqï moaO;shla úh hq;= fõ'  bka miq th ksjerÈ j ia:dmkh l< hq;= h'

fufyhqï moaO;shla ia:dmkh lsßu

1' m%:ufhka  mß.Klhg úÿ,sh imhd th ls%hdrïN lr" h;=re mqjrefõ we;s DEL/F2

^mß.Klhg wkqj& h;=r ;o l< hq;= h'  túg  mß.Klh CMOS/BIOS set up lrd <Õd

fõ'
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2' tys § mß.Klh uQ,Sl j u mK .ekaúh hq;= wdldrh .ek Wmfoia wvx.= jevigykla

jk Bios jevigyk wdrïN fõ' tysos my;  ;srhg iudk ;srhla olakg ,efí'

3' bka miq tys Save & Exit fukqjg f.dia" Save lr ̂ iq/l& bj;a úh hq;= h' ̂  bj;a ùug

fmr ixhqla; ;eá Odjlh (CD ROM) ;=<g fufyhqï moaO;shla iys; ixhqla; ;eáh

we;=<;a l< hq;= h'&

4'  bkamiq j mß.Kl ;srfha “Press any key to boot from CD”f,i fmkajk úg h;=re

mqjrefõ tkag¾ h;=r fyda fjk ´keu h;=rla ;o l< hq;= h' túg Odjlh uÕska

ls%hdrïN ù ;srh u; Setup is inspecting your computer's hardware configration ... hk

jdlH m%o¾Ykh lrhs

5'   ál fõ,djlg miq Windows setup f,i ks,a meye;s ;srhla ,efí' fuu ;srfha  oS jßka

jr fmkajk úOdk yd Wmfoia ms<smosñka fufyhqï moaO;sh ia:dmkh l< hq;= h'

6' ta wkqj fufyhqï moaO;sh ia:dmkh lsÍfï mshjrj,a lsysmhlg wod< ;srhka olakg

,efnk w;r tys os B<. mshjrg hdug" ;o l< hq;= h;=r o tajdfha oelafõ' fuu ;srhka

w;r m<uq j my; oelafjk ;srh ,efí'

          fuu jevigyfka we;s fukQ (Menu)

j,ska mß.Kl ^fukq ;=<g .uka lsÍug

Arrow yd Enter h;=r Ndú; lrhs & wdrïNl

wkql%uh (Boot sequence) ilia l< hq;= h'

fuys § m<uq jk wdrïNl Wml%uh 1st

Boot device  jYfhka CD ROM yd fo

jk jk wdrïNl Wml%uh jYfhka HDD

fhdod .; hq;= h'

fuu ;srh ál fõ,djla ;sfnk w;r fuys

my; we;s ;Srefõ ol=Kq fl<jßka úúO f.dkq

kï lsy smhla jßka jr fjkia fjñka

fmkajhs'^tkï fufyhqï moaO;sh ia:dmkh

lsÍu isÿ lrk f.dkq u;lhg .ekSu fuys oS

isÿfõ'& fuys os Tn lsisjla lsÍug wjYH fkd

jk w;r B<. ;srh meñfKk f;la n,d

isákak'

bka miq meñfKk fuu ;srfha úkafvdaia

fufyhqï moaO;sh ia:dmkh lsÍug iqodkï nj;a"

bosßhg hd hq;= kï tkag¾ h;=r ;o lrk f,i;a

mjihs' fuys oS Tn l< hq;af;a h;=re mqjrefõ

tkag¾ h;=r ;o lsÍuhs'
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bka miq ,efnk fuu ;srfha oS fufyhqï

moaO;sh ksIaamdolhska úiska bosßm;a lr we;s

.súiqug tl. oehs úuikq ,nhs' tys oS Tn

úiska h;=re mqjrefõ F8 h;=r ;o lr .súiqug

tl. úh hq;= h'

fuu ;srfh oS fufyhqï moaO;sh msysgq

úh hq;= oDV ;eáh(Hand Disk) f;aßh hq;=

fõ' ;j o oDV ;eáh fldgiaj,g fjka

lsßfï wjia:dj o (Partition) fuys oS ysñ fõ'

ta wkqj fuys oelafjk Wmfoia wkqj f.dia

oDV ;eáh fldgia lsysmhlg fjka lr

wjidkfha fufyhqï moaO;sh ia:dmkh l<

hq;= fldgi f;dard tkag¾ h;=r ;o l< hq;=

fõ'

bka miqj f;dard .;a oDV ;eáh fyda oDV

;eáfha fjka l< fldgi wdlD;slrKh

(Format) l< hq;= wdldrh úuik w;r thska

Format tha partition using the NTFS  file sys-

tem f;dard^Arrow Keys Ndú; lrkak& tkag¾

h;=r ;o lrkak'

túg oDV ;eáh Format  ùu isÿ jk w;r th ;srfha ly meye;s fldgqjla msÍ hñka

olakg ,efí' bka miqj oDV ;eáhg fufyhqï moaO;s f.dkq msgm;a ùu wdrïN jk w;r

th o ;srfha fmr mßos u olakg ,efí' moaO;s f.dkq msgm;a jQ miq mß.Klh kej; m%;s

mK .ekafjk w;r" tys oS uq,ska oelajQ mßos  “Press any key to boot from CD”f,i

mKsjqvh osia jk fudfydf;a lsisu h;=rla tîu isÿ fkd l< hq;= h' túg my; m<uq

rEmfha ;srh o hï fõ,djlg miq fo jk rEmfha ;srh o ,efnkq we;'
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            by; fo jk rEmfha Next fnd;a;u la,sla lr bka miq ,efnk ixjdo fldgqj

;=< Tfí ku iy wdh;kh we;=<;a lr kej; Next fnd;a;u la,sla l< hq;= h'

         túg ,efnk fldgqfõ ils%h lsÍfï fla;h (Product Key)  we;=<;a lsÍug wjia:dj

meñfKa'  túg ixfla; ̂ wkq,laIK& 25  lska iukaú; ils%h lsÍfï fla;h we;=<;a l<

hq;= h'  th ksjerÈ j we;=<;a l<fyd;a muKla fufyhqï moaO;sh bÈßhg ia:dmkh

fõ'

     bkamiq oskh yd fõ,dj iEoSug;a" fõ,d l,dmh f;aÍug;a wjia:dj ,efnk

w;r tajd iqÿiq mßos ieliSu isÿ lr bkamiq ,efnk ixjdo fldgqj, os. u Next

fnd;a;u la,sla lrñka hkak' wjidkfha Welcome ljQ`:j fmkajkq ,nhs'

fufyhqï moaO;sh iuÕ jev lsÍufufyhqï moaO;sh iuÕ jev lsÍufufyhqï moaO;sh iuÕ jev lsÍufufyhqï moaO;sh iuÕ jev lsÍufufyhqï moaO;sh iuÕ jev lsÍu

fufyhqï moaO;sh mK .eka jQ miq tys úúO w;=re uqyqK;a oel .; yels h'  fuys

§ úfYaIfhka u mß.Klfha  m%Odk w;=re uqyqK; fvialafgdma(Desktop) f,i ye¢kafõ'

th my; rEmfha oelafõ'

bka miqj ,efnk fuu ;srfha o S

mß.Klh wdrCId lsÍug wod< ieliSï

f;aßh hq;= w;r miqj wdrCIl ms<sfj;a

fhdokafka kï Not right now .. f;aßu la,sla

lr Next fnd;a;u la,sla lrkak

wjidkfha mß.Klh Ndú; lrkakkaf.a

kï fuys oS we;=<;a lr Next fnd;a;u la,sla

lr bka miq Finish fnd;a;u la,sla l< úg

fufyhqï moaO;sh ia:dmkh lsÍfï l%shdj,sh

wjika fõ'

mß.Klh ls%hdrïN lsÍug" moaO;s tallh

(System unit)  u; we;s iaúÉph (Power Switch)

;o l< hq;= fõ' mß.Klh keje;aùu i|yd

mß.Kl w;=re uqyqKf;a (Desktop) we;s Start

Button  u; ujqih ;olsÍfuka  ,efnk fukqfõ

we;s Turn Off Computer  u; la,sla lr ,efnk

ljq`:fõ we;s Turn Off u; ujqih ;o lsÍfuka

miq" ál fõ,djlska mß.Klh Shut down

;;a;ajhg m;a l< yels fõ'
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mß.Klfha úúO w;=re uqyqK;amß.Klfha úúO w;=re uqyqK;amß.Klfha úúO w;=re uqyqK;amß.Klfha úúO w;=re uqyqK;amß.Klfha úúO w;=re uqyqK;a

mß.Klfha m%Odk w;=re uqyqKf;a (Desktop) ysia ;ekl ujqifha ol=Kq fnd;a;u ;o

lsÍfuka meñfKk fukqfõ Properties jpkh u; la,sla lsÍfuka miq meñfKk ljq`:fõ

we;s Desktop  msgqj f;dard tys Background  fldgqj ;=<ska yd msx;+rhl kula u; la,sla

lsßfuka yd Appearance msgqfõ we;s whs;u fjkia  lsÍfuka w;=re uqyqK; fjkia lr .;

yels h'

f*da,av¾ ks¾udKh lsÍu

mß.Klfha f*da,av¾ ks¾udKh lsÍug my; wdldr lsysmfhka ́ kEu tlla fhdod

.; yels fõ'

• Desktop   Right Click New Folder

• Drivec Open File New Folder

f*da,avrhla újD; (Open)  lr th ;=<g úúO wdldrfha f.dkq we;=<;a l< yels

h'  f.dkq we;=<;a lsßu" Move Ndú; lsÍfuka o" Copy/Paste uÕska o l< yels fõ'

f.dkqjlg kula ,nd fok úg th ksjerÈ ,nd Èh hq;= fõ' fuys oS tla f*da,avrhla

;=<g we;=<;a lr we;s f.dkqjl kula iys; yd tu f.dkq os.=j u iys; fjk;a f.dkqjla

tu f*da,avrh ;=<g we;=<;a l< fkd yels h' fufia lsÍug ;e;a l< úg w¨;ska we;=<;a

lsÍug ;e;a lrk kñka jQ f.dkqjla" oekgu;a tu ia:dkfha we;s nj yd oekg we;s

f.dkqj uld th fjkqjg w¨;a f.dkqj fhosh hq;= oehs wiñka mKsúv fldgqjla ,efí'

t;=<ska isÿ úh hq;= fohg wod< fnd;a;u tìh hq;= h' kuq;a tl u kduhla iys; jqj;a

tlsfklg fjkia È.= iys; f.dkq tl u ia:dkhl^f*da,avrhla ;=<& ks¾udKh l< yels

fõ'  tkï (Book.Doc, Book.xls, Book.PPt, Book.Txt) wd§ jYfhks'

f.dkq yd f*da,av¾ fiùuf.dkq yd f*da,av¾ fiùuf.dkq yd f*da,av¾ fiùuf.dkq yd f*da,av¾ fiùuf.dkq yd f*da,av¾ fiùu

f.dkqjla fyda f*da,avrhla fiùug Start   Seach uÕska ,efnk ixjdo fldgqj

Ndú; l< yels h' fuu ixjdo fldgqfõ" fiúh hq;= f.dkqfõ ku ,nd oSug we;s fldgqfõ"

úúO l%uj,g f.dkq ku we;=<;a l< yels h' ksoiqkla f,i f.dkqfõ  ku fkdokakd

jqj;a È.=j okafka kï" weiaá%la i,l=Kg(*) miqj ;s; o^'& bkamiq  È.=j o" fldgqj ;=<g

we;=<;a lsÍfuka wod< f.dkqj fidhd .; yels h'  tfia u È.=j fkd okakd kuqÿ f.dkqfõ

ku okafka kï" fiúh hq;= f.dkq kduh f,i ZZf.dkq ku .  *ZZ ,nd oSu uÕska wod<

f.dkqj fidhd .; yels fõ'  tfia u kulska fldgila okakd úg  tu kfï
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fldgi iuÕ  * i,l=K  ,nd § f.dkqj fiúh yels h'  ksoiqkla f,i Pap hk

wl=re j,ska mgka .kakd kula iys; yd f.dkqfõ È.=j o fkd okakd úg" fiùï fldgqj

;=< fidhk f.dkqfõ ku ZZPap* . * ZZ f,i ,nd Èh hq;= fõ'  ta wkqj * i,l=fKka

oelafjkafka ´kE u wl=re ixLHdjla we;s jpkhla hkakhs'

MS Word Ndú;fhka f,aLkhla ilia lsÍu

Start Program       MS Office         Word 2004  fyda fvialafgdma

tl u; we;s  MS Word ksrEmlh (Icon)           u; fojrla ujqih ;o lsÍfuka tu

jevigykg msúish yels fõ'  fuu jevigyk Ndú;fhka  ,smshla fyda fjk;a

f,aLkhla ilia lsÍug yels h' tys oS m%:ufhka u" tu f,aLkh fyda ,smsh ilia lrkq

,nk lvodisfha m%udKh f;aßh hq;= h'  fï i|yd file               page set up la,sla lsÍfuka

,efnk my; rEmfha oelafjk ixjdo  fldgqj Ndú; lrhs'

wl=rej, iajNdjh fjkia lsÍuwl=rej, iajNdjh fjkia lsÍuwl=rej, iajNdjh fjkia lsÍuwl=rej, iajNdjh fjkia lsÍuwl=rej, iajNdjh fjkia lsÍu

fuys § h;=re ,shkh (Type)  lsÍug wjYH wl=re (Fonts) j¾.h f;dard .ekSu" wl=re

j, m%udKh" Wod ( ̂ 12" 14" 18& f;dard .ekSu wd§h fjkia lsÍu i|yd word  jevigyk ;=<

olakg we;s my; oelafjk ;Srefõ we;s fuj,ï u; la,sla lsÍfuka isÿ lr .; yels h'

fuu ;Srefõ we;s fuj,ï (Tools)  ish,a, my; rEm igyfka  olajd we;'

fuys we;s msgq(Tab) ;=fkka Paper Tab tl

f;dard f.k ta ;=< we;s Paper size jpkhg

my<ska we;s fldgqj u; la,sla l< úg os.

yefrk fukq tlska lvodisfha m%udKhla f;aßh

hq;=h'  ^Wod ( A
4
, A

5
,  Letter)  tfia ke;s kï

Width yd Height fldgq ;=<g msgqfõ ;sìh hq;=

os. yd m<, ,nd osh hq;= h'

tfia u fuu ixjdo fldgqfõ m<uq

msgqj(Tab) jk Margine msgqj f;dard tys we;s

Top,Bottom.Left,Right  fldgq ;=<g msgqfõ

by<ska" my<sska" jñka yd ol=fKka lsisjla

fkd,sh úh hq;= ysia bv m%udKh f;aßu l<

yels h'



226

                  1        2    3   4  5       6       7   8  9                  10

1-  wl=re j¾.h f;aßh yels h'^úúO iajrEmfha bx.%Sis wl=re" isxy, wl=re wdosh&

2-  wl=rej, m%udKh f;aßh yels h'

3-  wl=re ;o meye lrhs'

4+-  wl=re we, lrhs'

5-  wl=re háka brla w|shs'

6-  jdlH fma<sa jYfhka msgqfõ jug" ueog" ol=Kg yd fomig iunr l< yels h'

7-  fma<S w;r mr;rh fjkia l< yels h'

8-  lreKq oelaùfï oS tajd wxlkh l< yels h'

9-  lreKq oelaùfï oS tjd ixfla; l< yels h'^;re ,l=Kq hgf;a lreKq oelaùu&

10- wl=rej, j¾Kh fjkia l< yels h'

j.=jla we;==`: lsÍuj.=jla we;==`: lsÍuj.=jla we;==`: lsÍuj.=jla we;==`: lsÍuj.=jla we;==`: lsÍu

j.=jla we;=`: lsÍug Menu bar tfla we;s Table  Insert             Table  f;aßh hq;=

h' túg ,efnk ixjdo fldgqfõ we;s Row  j,g j.=fõ ;sìh hq;= fma<s .Kk;a" Column

;=<g j.=fõ ;sìh hq;= ;SrE .Kk;a ,nd oSu isÿ lr tys we;s OK fnd;a;u la,sla l< úg

j.=j ,nd .; yels h'

mska;+rhlaa we;=<;a lsÍumska;+rhlaa we;=<;a lsÍumska;+rhlaa we;=<;a lsÍumska;+rhlaa we;=<;a lsÍumska;+rhlaa we;=<;a lsÍu

Insert   Picture     Clip Art f;arE úg word   ljq`:fõ ol=Kq miska ,efnk

Clip Art fldgqj ;=< we;s  Search Text :  jpkhg my<ska we;s fldgqj ;=< wjYH rEmfha ku

ghsma lr tys we;s fnd;a;u la,sla lrkak'

 túg tu kñka msx;+r we;akï tajd Bg my<ska we;s fldgqj ;=< fmkajk w;r" tafia

fmkajk msx;+rhla u; la,sla l< úg ,efnk fukqfõ Insert jpkh u;  click  l< úg

msx;+rh msgqj ;=<g we;=<;a lr .; yels h'

f,aLkh uqøKh lsÍuf,aLkh uqøKh lsÍuf,aLkh uqøKh lsÍuf,aLkh uqøKh lsÍuf,aLkh uqøKh lsÍu
Word jevigyk ;=< oS ,smshla ilia lr tys oDV msgm;la (Hard copy) ,nd .ekSu

i|yd uqølh (Printer) Ndú; l< hq;= w;r th isÿ lr .ekSug wjYH  ixjdo fldgqj ,nd

.ekSug fukq ;Srefõ we;s File    print  u; la,sla lsÍfuka  isÿ lr .; yels h'

Print  ixjdo fldgqj ,eîug mß.Klfha uqøK hka;%hlg wh;a Odjl f.dkq msysgqjd

;sìh hq;= h' ke;fyd;a fuu ixjdo fldgqj fmkajkafka ke;'  Odjl f.dkq msysgqjd we;s

kï fuys oelafjk B<. rEmfha Name: fldgqj ;=< uqølfha ku fmkajhs'
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fï ixjdo fldgqfõ printer rduqj hgf;a we;s

Name : fldgqfjka uqøKh isÿ lrk uqølfha ku o"

Page range rduqj hgf;a we;s

All f;are úg f,aLkfha we;s msgq ish,a, o"

Current page f;are úg oekg l¾irh /|s we;s msgqj o"

Pages: f;dard wjYH msgq wxl bosßfhka we;s fldgqj ;=< ghsma lsßu o"

Number of  copies: jpkh bosßfhka we;s fldgqj ;=<g tla f,aLkhlska wjYH msgm;a

ixLHdj o ,nd osh hq;= fõ' by; mßos wjYH ish,a, ilia lr (úfYaIfhka fuys we;s

Properties fnd;a;u Tnd ,efnk ljq`:j ;=<ska uqøK lvodisfha m%udKh o ksis wdldrhg

ieliSu l< hq;= h'&  wjidkfha fuu fldgqfõ we;s OK fnd;a;u tîfuka uqøKh wdrïN

ù oDV msgm; ,nd .; yels fõ'

mß.Kl ffjrimß.Kl ffjrimß.Kl ffjrimß.Kl ffjrimß.Kl ffjri

mß.Klfha fyda th Ndú; lrkakdf.a fyda wkqoekqulska f;drj iajhxlS%h j u

mrs.Klh ;=< fjkia lsÍï isÿ lrñka l%shd;aul jk jevigyklâ l%uf,aLhla&" mrs.Kl

ffjrihla f,i ye|skaúh yels h'  fï l%uf,aL (Programme)  ÿIaG fla; (Malicious Code)

jYfhka o ye¢kafjhs'  úúO mqoa.,hska úiska" whym;a wruqKq bgq lr .ekSug ilia lr

we;s fuu ffjria jevigykaj,g iajhxl%sh j u l%shd;aul úh yels h' tfia u fuu

ffjria jevigykaj,g iajhxl%sh j u msgm;a (Copy) ùfï yelshdj we;'^tkï ;ud úiska

;ud u msgm;a lsÍu isÿ l< yelsh'& tneúka fïjd b;d úkdYldÍ l%uf,aLhka fõ'

fïjd wka;¾cd,h" mEka Odjl" ixhqla; ;eá (Internet, Pendrive, CD ROM, Floppy

disk)  yd wkshñka ilia lr we;s jevigyka iys; (Crack  lrk ,o WindowsXP  jeks&

;eá uÕska o úúO wjia:dj, § ils%h ùu isÿ úh yels h'  tneúka uDÿldx. ,nd .kakd
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úg tajdfha n,m;% iys; uDÿldx.u (Licensed Soft Ware)  f;dard .ekSu jvd;a iqÿiq

fõ'

nyq,j u mj;sk ffjrihla jYfhka fg%dacka fyda¾ia ^Trojen Horse& ye¢kaúh yels

h'  fïjdg jvd úYd, jYfhka mß.Klhg ydks muqKqjk ffjria j¾. óg l,ska ;snqK

o oekg mj;sk m%;sffjria uDÿldx.j,g tajd bj;a lsÍfï yelshdj we;' we;eï úg

ffjria jevigyka mß.Klh ;=< ;ekam;a j ;sî" iuyr Èkj, § muKla ls%hd;aul ùu

o isÿ úh yels h'  mß.Kl ffjria uÕska my; oelafjk wdldrfha ydks mß.Klhg we;s

l< yels h'

• oDV ;eáh format lsÍu

• Boot Sector ;=< we;s f.dkq uld oeóu

• mrs.Kl u;lhka jk RAM fyda ROM/Bios w;am;a lrf.k tajdfha we;s

o;a; uld oeóu'

• oDV ;eáh mqrd u iajhxl%sh j u msgm;a fjñka" oDV ;eáfha Ndú; l< yels

Odß;dj wysñ lsÍu'

ffjriaj, ;j;a úfYaI;ajhla jkafka tajdg mß.Kl cd, yryd" ;uka úiska u

iïfma%IKh ùug yels ùuhs'

mrs.Klhla ;=<g ffjria we;=`: úh yels wjia:djla jYfhka wka;¾cd,h yd úoHq;a

;emE, (E-Mail) ye¢kaúh yels h'  wka;¾cd,h uÕska úúO uDÿldx. yd o;a; nd.; (Down

head)  lsÍfï § úfYaIfhka u fkdñf,a ,nd .; yels úúO uDÿldx. iu. ffjria

mß.Klhg we;=`: úh yels h'  tfia u úoHq;a ;emE, Ndú;fha § o úúO j¾.fha mß.Kl

ffjria we;=`: úh yels h'

ffjria wdrlaIl uDÿldx. ^m%;sffjria uDÿldx.& (Antivirus Software)

wka;¾cd,h yd iïnkaO ùfï § mß.Klh ffjriaj,ska wdrlaId lsÍu i|yd m%;s

ffjria uDÿldx. nyq, j Ndú; flf¾'  fï uÕska úfYaIfhka u wka;¾cd,h fj;ska

meñfKk úúO j¾.fha ffjria mß.Klhg we;=`: ùu j<lajd .efkhs'

nyq, j Ndú; flfrk m%;sffjria uDÿldx. f,i my; tajd oelaúh yels h'

•  Macafee      •  Norton     •  Kasper Sky        •   AVG           • Avast

flfia jqj o ´kEu m%;sffjria uDÿldx.hla jßka jr hdj;a ld,Sk lsßu update

l< hq;= h'  ta uÕska w¨;ska ìys jk ffjria j¾. y÷kd .ekSug  m%;sffjria uDÿldx.hg
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yelshdj ,efí' fufia hdj;a ld,Sk lsÍu i;shlg j;djla" uilg jrla f,i

;ukaaf.a  is;e`.s wdldrhg wka;¾cd,h ;=<ska isÿ lr .; yels h'

´kEu f*da,avrhla fyda f.dkqjla u; ujqifha  ol=Kq fnd;a;u tîfuka ,efnk

fukqfõ we;s Scan for virus  la,sla lsÍfuka tu f*da,avrh ;=< ffjria  ;sfí oehs ksÍlaIKh

l< yels w;r tajd uld oeófï yelshdj o we;'  fï ksid mß.Klh;a iuÕ jev lsÍfï

§ CD, Pendrive jeks  foa  ks;r m%;sffjria uDÿldx.h u.ska mßCId lr ne,sh hq;= h'
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  15'  mß.Kl NdId

fhÿï uDÿldx. (Application Software)

mß.Kl i|yd Ndú; flfrk uDÿldx. uQ,sl jYfhka fldgia follg fjka lr

we;'  tkï"

1' moaO;s uDÿldx. (System Soft ware)

2' fhÿï uDÿldx.      (Application Soft ware)

mß.Klfha oDVdx. yd uDÿldx. w;r iïnkaO;dj mj;ajd f.k hdu" tajd hdj;a

ld,Sk lsÍu" fodaI ksjerÈ lsÍu wd§ ish¨ ld¾hhka i|yd" moaO;s uDÿldx. Ndú; flfrhs'

moaO;s uDÿldx.j,g ksoiqka jYfhka Windows 95,98,XP, Vista, 7 iy wksl=;a  iyhl

jevigyka (Utility Programs)oelaúh yels h'

Bg wu;r j mrs.Klh Ndú; lrkakdg wjYH lrkakdjq ld¾hhla bgq lr .ekSug

hdfï §" tu ld¾hh bgq lr .; yels jev igykla ^uDÿldx.hla& wjYH fõ'  ta wkqj

Ndú; lrkakdf.a wjYH;dj bgq lr .ekSu i|yd Ndú; lrk uDÿldx. fhÿï uDÿldx.

jYfhka y÷kajhs'  Wod ( MS Office, Auto Cad, Jet Audio, Page Marks, Photo shop

fïjdg wu;r j w¨;ska u mß.Kl jevigykla$uDÿldx.hla ks¾udKh lsÍu

fyj;a  l%uf,aLhla ilia lsßu i|yd úúO mß.Kl NdId jevigyka (Languages)  Ndú;

flfrhs'  fuu mß.Kl NdId jevigyka u.ska úúO uDÿldx. ieliSu fyj;a l%uf,aL

,sùu b;d myiqh' mß.Klfha oDV fldgiaj,g Rcqj u f;areï .; yels yd mß.Klh ;=<

l%shd;aul jk mß.Klfha NdIdj jk hka;% NdIdj (Machine Language)  fhdod f.k

uDÿldx.hlg wh;a l%uf,aLhla ,sùug mßYS,lhdg wmyiq h' tneúka  fjk;a úúO by<

uÜgfï mß.Kl NdId Ndú;  lrñka l%uf,aL ieliSu isÿ flfrhs'  fuys § my< uÜgfï

NdId (Low Level Language)  jYfhka hka;% NdIdj hka;% NdIdj hka;% NdIdj hka;% NdIdj hka;% NdIdj ^oaùuh NdIdj$1"0 NdIdj& ye¢kaúh

yels w;r by< uÜgfï NdId (High Level Languages) jYfhka VB6, VB.net, C++, C #,

Java,  jeks NdId jevigyka ye¢kaúh yels h'
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mß.Kl NdIdj, mßKduhmß.Kl NdIdj, mßKduhmß.Kl NdIdj, mßKduhmß.Kl NdIdj, mßKduhmß.Kl NdIdj, mßKduh

mß.Kl i|yd fuf;la  Ndú; lr we;s NdId j¾." ldKav ;=klg fjka l< yels h'

1' hka;% NdIdj (Machine Language)

2' tfiïí,s NdIdj (Assembly  Language)

3' by< uÜgfï NdIdjka (High Level Languages)

hka;% NdIdjhka;% NdIdjhka;% NdIdjhka;% NdIdjhka;% NdIdj (Machine Language)

m<uq mrïmrdfõ mß.Kl NdId hkqfjka o fï NdId ye¢kaúh yels h'  fï NdIdj

uQ,sl j u 0 yd 1 u; mokï ù we;'  fï ksid fï NdId mß.Klhg Rcq j u f;areïmß.Klhg Rcq j u f;areïmß.Klhg Rcq j u f;areïmß.Klhg Rcq j u f;areïmß.Klhg Rcq j u f;areï

.; yels fõ.; yels fõ.; yels fõ.; yels fõ.; yels fõ'  tfy;a fï NdIdfjka mß.Klh fj; f;dr;=re ,nd §ug th Ndú;

lrkakdg fnfyúka u ÿIalr fõ' tneúka fuu NdId my< uÜgfï NdId jYfhka y÷kajk

,os'  tfia u fuu NdId" mß.Kl j¾.h wkqj fjkia fõ'  tkï" Intel iud.ñka ksmojk

uOH ieliqï tall (CPU)  iys; mß.Kl i|yd ilia lrk ,o jev igykla" AMD fyda

fjk;a j¾.hl CPU tlla we;s mß.Klhl ls%hd;aul l< fkd yels fõ'  tfia u fuu

NdIdfjka l%uf,aL ,sùug l%uf,aLlhdf.a mß.Kl oDVdx. ms<sn| oekqu o by< uÜgul

;sîu jeo.;a fõ'

tfiïí,s NdIdjtfiïí,s NdIdjtfiïí,s NdIdjtfiïí,s NdIdjtfiïí,s NdIdj (Assembly  Language)

fï NdIdj fojk mrïmrdfõ mß.Kl NdIdjla jYfhka o ye¢kaúh yels h'   fuh

m<uq mrïmrdfõ mß.Kl NdIdjg jvd Ndú; lrkakdg u|la myiq jk wdldrhg ilia

l< NdIdjla fõ'  fuys § b;d flá úOdk lsysmhla muKla Ndú; lsÍug yels úh'   fï

i|yd Ndú; flfrk úOdk lsysmhla jYfhka   MOV, Add, Sub  yd úúO ixfla; oelaúh

yels h'  fïjd o úfYaIfhka u ta ta hka;%hkag u iSud jQ" hka;% u; hefmk NdId jYfhka

ye|skaúh yels h'  flfia fj;;a fï NdIdjlska ,shk ,o jevigyka Rcq j u mß.Khg

,nd oSfuka ls%hd lr úh fkd yel'  ta ksid fïjd fjk;a NdId mßj¾;l  jevigykla

uÕska kej; hka;% NdIdjg yrjd oSu l< hq;= h'

by< uÜgfï NdIdjka by< uÜgfï NdIdjka by< uÜgfï NdIdjka by< uÜgfï NdIdjka by< uÜgfï NdIdjka  (High Level Languages)

fï NdId ;=ka jk mrïmrdfõ mß.Kl NdId jYfhka o ye|skaúh yels h'  fï NdId

úfYaIfhka u mß.Kl mßYS,khg jvd;a myiq jk wkaoug ilia lr we;'  fuu NdId

mß.Klhg Rcq j u f;areï .; fkd yels h'  úfYaIfhka u úOdk ,nd oSu ke;fyd;a

l%uf,aLh ,sùu i|yd ir, bx.S%is NdIdj fhdod f.k we;'  fuu  NdId  hka;% u;
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hemSu isÿ fkdfõ'  l%uf,aLhla ilia l< miq ́ kEu mß.Klhl ls%hd;aul l< yels

fõ'   fïjd hka;% NdIdjg yerùug fjk;a mßj¾;l jevigykla fhdod .kS' fï

NdIdj,g  WodyrK  jYfhka  C, C++, VB  ye|skaúh yels h'

mß.Kl NdIdjla Ndú; lr .eg¨ úi|Sumß.Kl NdIdjla Ndú; lr .eg¨ úi|Sumß.Kl NdIdjla Ndú; lr .eg¨ úi|Sumß.Kl NdIdjla Ndú; lr .eg¨ úi|Sumß.Kl NdIdjla Ndú; lr .eg¨ úi|Su

lsishï mß.Kl NdIdjla Ndú; lrñka .eg¨jla úi|Sfï oS ta Wmfoia b;d u

l%udkql+, j mß.Klh fj; ,nd osh hq;= h'  fï i|yd úfYaIs; jQ mshjr lsysmhla

wkq.ukh l< hq;= h'  tkï"

1'  m%:ufhka u ,nd .kakd ,o .eg¨j úYaf,aIKh lsÍu'm%:ufhka u ,nd .kakd ,o .eg¨j úYaf,aIKh lsÍu'm%:ufhka u ,nd .kakd ,o .eg¨j úYaf,aIKh lsÍu'm%:ufhka u ,nd .kakd ,o .eg¨j úYaf,aIKh lsÍu'm%:ufhka u ,nd .kakd ,o .eg¨j úYaf,aIKh lsÍu'

fï u.ska woyia jkafka .eg¨fõ we;s m%odkhka(Input) yd m%;sodkhka(Output) yd

m%odkh$m%;sodkh w;r isÿúh hq;= ls%hdj,sh(Process) ms<sn| j úYaf,aIKd;aul j .eUqßka

fidhd ne,Su h'

 fuhg WodyrKhla jYfhka RcqfldaKdi%hl j¾.M,h fidhk wdldrh úYaf,aIKh

lr n,uq' fuys"

m%odk $wdodk (Input) -     RcqfldaKdi%fha os. yd m<, fõ'

ls%hdj,sh (Process) - os.  x  m<, fõ'

m%;sodkh (Output) - by; .=K lsÍfuka ,efnk m%;sM,h fõ'

2'  .eg¨j úi|Su i|yd we,af.dß;u .eg¨j úi|Su i|yd we,af.dß;u .eg¨j úi|Su i|yd we,af.dß;u .eg¨j úi|Su i|yd we,af.dß;u .eg¨j úi|Su i|yd we,af.dß;u (Algoritham) f.dvke.Su' f.dvke.Su' f.dvke.Su' f.dvke.Su' f.dvke.Su'

lsishï .eg¨jla úi|Su i|yd .eg¨fõ uq, isg úi|Sfï wjika wjia:dj olajd" isÿ

l< hq;= mshjr ms<sfj<lg fm< .eiaùu fuhska woyia fõ'  by; WodyrKhg wkqj tys

we,af.dß;uh my; wdldrhg oelaúh yels h'

• RcqfldaKdi%fha os. ,nd .ekSu'

• RcqfldaKdi%fha m<, ,nd .ekSu'

• tys os. x m<, =  j¾.M,h jYfhka ye|skaùu

• j¾.M,h m%ldY lsÍu

3'   f.dvke.+ we,af.dß;u l%uf,aLhlg mßj¾;kh lsÍu' f.dvke.+ we,af.dß;u l%uf,aLhlg mßj¾;kh lsÍu' f.dvke.+ we,af.dß;u l%uf,aLhlg mßj¾;kh lsÍu' f.dvke.+ we,af.dß;u l%uf,aLhlg mßj¾;kh lsÍu' f.dvke.+ we,af.dß;u l%uf,aLhlg mßj¾;kh lsÍu'

by;ska ilia lr .;a we,af.dß;u lsishï mß.Kl NdIdjla yryd ksjeros j mß.Kl

.; l< hq;= h'  fï i|yd fhdod .; yels tla mß.Kl NdIdjla jYfhka  VB ye|skaúh

yels h'  fï i|yd C, Fortran, Pascal jeks NdId Ndú; l< yels fõ'  kj;u NdIdjla jk

Phython  NdIdj o fï i|yd Ndú; l< yels h'
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úIqj,a fíisla úIqj,a fíisla úIqj,a fíisla úIqj,a fíisla úIqj,a fíisla (Visual Basic)

mß.Klh Ndú; lrkakdg b;d myiqfjka Ndú; lr w¨;a uDÿldx. ilid .; yels

mß.Kl NdIdjla jYfhka úIqj,a fíisla (VB)  oelaúh yels h' fuh Microsoft iud.u

úiska bosßm;a lr we;s NdId ixj¾Ok jevigykla jk w;r" fuu NdIdj fhdod f.k

ilia lrk mß.Kl jevigyka l%shd;aul jkafka úkafvdaia fufyhqï moaO;sh iys;

mß.Klj, muKs'

tfia u fuu NdId ixj¾Ok jevigyk Ndú;fhka ilia lrkq ,nk l%uf,aLh ;=<

iEu fohla u jia;=jlska (Object) oela fõ' jia;=jla hkq lsishï rEmhla" kula " jákd

lula iy úúO l%shdjka isÿlrk tlsfklska fjka fjka j y÷kd.; yels Wmdx. fõ'

fnd;a;ï" ljQ`:" mdG fldgq" ,ehsia;= fldgq wdosh fujeks jia;+ka fõ'

mß.Klfha  Visual Basic 6.0   ia:dmkh lr we;akï

Start   All Programme     Microsoft Visual Basic 6 f;dard la,sla l< úg

my; wdldrhg VB w;=re uqyqK; (Interface)  újD; ùug wod< ;srh olakg ,efí'

úIqj,a fíisla wdrïN lsÍug fuu ;srh ,enqKq úg rEmfha oelafjk mßos úúO

jHmD;s j¾. ̂ úIqj,a fíislaj,ska ilia lrk l%uf,aLhla jHdmD;shla f,i ieliSug ,la

fõ'& oelafjk w;r thska m<uq whslkfhka oelafjk Standard EXE jHdmD;sh f;dard

Open  fnd;a;u la,sla l< hq;= fõ'



234

bkamiq  úIqj,a fíisla i|yd jk iïmQ¾K ljq̀:j olakg ,efnk w;r th  jevigyka

ixj¾Ok w;=re uqyqK; Ingergrated Development Environments (IDE)  f,i y÷kajkq  ,efí'

fuys my; olajd we;af;a  VB IDE tll we;s úúO ljq`: (window) j¾.h'

by; rEm igyfka wxlj,ska oelafjk wdldrhg ljq`: j¾. lsysmhla kï l< yels

h'

1' m%Odk fukqj (Main Menu)

2' f*daï ie,iqï ljq`:j (form Design window)

3' jHdmD;s .fõIK ljq`:j (Project Explorer Window)

4' fuj,ï fmÜáh (Tool box)

5' .=Kdx. ljq`:j (Properties window)

6' f*daï msß ie,iqu (form layout window)

7' fla; ljq`:j (code window)

úfYaIfhka u fuys fla; ljq`:j ,nd .ekSug  form Design window tl u; fojrla

la,sla lsÍfuka ,nd .; yels h'  tfia u toolbox  fj;ska ,nd f.k form Design window

tl u; msysgqjd we;s ́ kEu Wmdx.hl fla;h ,sùu i|yd tu Wmdx.h u; ujqih fojrla

tîfuka thg wod< fla; ljq`:j ,nd .; yels h'

tfuka u fufia ,nd .kakd Wmdx.j, ,CIK fjkia lsÍu i|yd .=Kdx. lj`:j

Ndú; lrhs' tfia u  form tl u;g ,nd .kakd iuyr Wmdx.j, ls%hdldß;ajh ,nd

.ekSug kï tajd i|yd fla; (Code)  ,sùu l< hq;= h'  fuys ls%hdldß;ajh wjfndaO lr

.ekSu i|yd wxl folla tlg tl;= lr tl;=j ,efnk wdldrfha l=vd jevigykla ilia

lr n,uq'

1

2

34

5

67
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m<uqfjka u"  VB form  tl u;g WmlrK fmÜáfhka jrlg  Text box  tl ne.ska

3 la f.k my; wdldrhg ia:dk .; lruq'  miqj  Command button  tlla o f.k th o

ia:dk .; lruq'  oeka fuh my; wdldrhg osia úh hq;= h'

bka miqj kej;;a  Tool box  tl fj; f.dia tys we;s  Lables   3la tlska tl f.k

my; oelafjk wdldrhg ia:dmkh lruq'

oeka fï jHdmD;sh (Project) i|yd Wmdx. ia:dk .; lr we;'  bka miqj l< hq;af;a

Wmdx. tlska tfla .=Kdx. ljq`:j fj; f.dia .=Kdx. fjkia lsÍu h' fuys oS tla tla

Wmdx.hg wh;a .=Kdx." .=Kdx. ljq`:j ;=<g ,nd .ekSug" tu tla tla WmlrKh u;

la,sla lrkak'  túg .=Kdx. ljq`:fõ oelafjkafka ta wjia:dfõ la,sla lÍfuka ils%h ù

we;s Wmdx.fha .=Kdx.hka fõ'  tfia fmkajk úg ta .=Kdx. fuys oelafjk mßos fjkia

lr .kak'

1. Form Properties

Name :  Addform

Caption      :  Add Two Number

2. Label 1

Name       :  lblfirst

Caption      :  First Number

3. Label 2

Name       :  ondlbl sec

Caption      :  Seconed Number

Text 1

Text 2

Text 3

Command

button

Text 1

Text 2

Text 3

Command

button

La-

bel1 La-

bel2
La-

bel3
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4. Label 3

Name       :  lbltotal

Caption      :  Total  Number

5. Text  1

Name       :  txtFirst

Text            :  ^tu wjia:dfõ we;s jpkh uld oukak&

6. Text  2

Name       :  txtSecond

Text            :  ^jpkh uld oukak&

7. Text  3

Name       :  txtTotal

Text            :  ^jpkh uld oukak&

8. Command button

Name       :  cmdCalculate

Caption      :  Caculate

by; wdldrhg Wmdx.j, .=Kdx. fjkia l< miqj Calculate button (Command

button)  tl u; fo jrla Tnd fla; ljq`:j (Code window) ,nd f.k tys my; oelafjk

wdldrhg" fla;h h;==re ,shkh (Type) l< hq;= h'

txttotal Text  =  Val (Textfirst.Text) + Val (Txtsecond.text)

bka miqj fï jHdmD;sh add numbers.vbp jYfhka .nvd lrkak' (save)

kej; m%Odk fukqfõ we;s      wdldrfhka oelafjk fnd;a;u ;o lsÍfuka fyda

F
5
  h;=r ;o lsÍfuka fyda fï jHdmD;sh ls%hd;aul (Run) l< hq;= h'  bka miqj First number

i|yd w.hla o Second number i|yd w.hla o fhdod  Calculate  fnd;a;u ;o l< úg Total

i|yka fldgqj u; by; ixLHd fofla tl;=j m%o¾Ykh jk nj ksÍlaIKh l< yels h'

by; wdldrhg wmg wjYH ´kEu .Kkh lsÍula i|yd fyda fjk;a ls%hdj,shla

i|yd VB  fhdod .ksñka jevigyka ilia l< yels fõ'
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fjí msgq ks¾udKhfjí msgq ks¾udKhfjí msgq ks¾udKhfjí msgq ks¾udKhfjí msgq ks¾udKh

wka;¾cd,h ms<sn| j l;d lsÍfï oS fjí msgqj hkak tys yoj; n÷ hehs lsj yels h'

tkï" 1989 j¾Ifha oS áï n¾kia ,S úiska úYaj jHdma; úhuk  (World wide web)

f,dj m%:u jrg y÷kajd oSfuka miqj" th wo jk úg ish¨ u wdldrfha o;a; yqjudre lr

.ekSfï udOHh njg m;a ù we;'  f,dj mqrd tlÕ;djlg m;a jQ kshu$kS;s moaO;shlska

hq;a ks¾udKhla jYfhka fuh ye|skaúh yels h'  fï ksid fï ls%hdj,shg (Protocol)  tlÕ

fjñka f,dj mqrd mß.Kl úúO wdldrfhka fï cd,h iuÕ iïnkaO ù we;'  fuys oS

Ndú;d flfrk m%Odk NdIdj HIML jYfhka  (Hyper Text Markup Language)  ye|skaúh

yels h'

fuu HTML NdIdj uÕska f;dr;=re iïfma%IKfha oS" ta i|yd HTTP ;dlaIKh

(Hyper Text Transfer Protocol) Ndú; lrhs'   HTMLys ;j;a úfYaI;ajhla jkafka ta

NdIdfjka ,shejqKq jevigyka ´kEu mß.Klhl ls%hd;aul l< yels ùuhs'  tfia u fï

NdIdj ,sùu i|yd úfYaI uDÿldx. o wjYH fkd fõ'  fï i|yd wm idudkHfhka Ndú;

lrkq ,nk ir, mdGl ixialrK (Text Editor) Ndú; l< yels h'  WodyrKhla f,i

NotePad, WordPad wdosh oelaúh yels h'  tfy;a fuhg wu;r j kùk uDÿldx. o fï

i|yd ksmojd we;'  fïjdhska lsysmhla f,i Ms front page, Note pad++, Dreamweaver wdosh

oelaúh yels h'

fuys my;ska olajd we;af;a idudkH fjí msgqjla yd tys Source Code  fyj;a th

Note Pad ;=< ,shd we;s wdldrhhs'

Web page

Source Code
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´kEu fjí msgqjl  View      Source   uÕska m%Nj fla;h ,nd .; yels h'  fjí

,smshla ilia lsÍfï oS ta i|yd weuqKqï (Tags)  rdYshla Ndú; lrhs'  fïjd ish,a, Ndú;

lr  Text Editor  u; ilia lrk fla;h m%Nj fla;h (Source Code) kñka ye|skafjhs'

my; oelafjk WodyrKh ms<sn| j i,ld n,uq'

<HTML>

<Head>

<Title> Home Page </Title>

</Head>

<Body>

<H1> My First Web Page </H1>

<H2> Font Size Two </H2>

<H3> font Size Three </H3>

</Body>

</HTML>

by; fla;hg wkqj ks¾udKh jQ fjí msgqj my; wdldrhg osia fõ'

fuu fjí msgqj fyd|ska ksÍlaIKh lsÍfuka yd Bg by;ska ,shd we;s fla;h fyd|ska

ii|d neÆ úg" tla tla weuqKqïj,g (Tags) we;s m%;sM,h oek .; yels h' fuys oS H ys w.h

jeä jk úg wlaIrfha m%udKh wvq jk nj meyeos,s fõ'^H1  - úYd, u wlaIrh jk w;r

H6- l=vd u wlaIrhhs'&

fjí msgqjla wdrïN lrk iEu úg oS u <HTML> f,i yd th wjidkfha oS</HTML>

hk weuqKqï Ndú; flfrk w;r ta uÕska th HTML wdldrhg ,shjqKq ,smshla nj y÷kd

.efka'  iEu weuqKqula wjidkfha § u th wjidk jQ nj oelaùu i|yd </ hkak Ndú;

flfrhs'  tfia u bÈßfhka ,shd we;s weuqKqï wjidkhg wjika l< hq;= h'  WodyrKhla

f,i my; fhdod f.k we;s weuqKqï fol ksÍlaIKh lrkak'
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<Head> <Title> Homepage </Head> </title> jeros l%uh

<Head> <Title> Homepage </Title> </Head> ksjeros l%uh

fï wdldrhg iEu wdrïNl weuqKqul u" wjika lsÍfï weuqKqu" wjidkhg i|yka

l< hq;= h'

fujeks ,smshla .nvd lsÍfï oS th html  os.=j  iys; j .nvd l< hq;= h'  tkï"

My web.html jYfhks'

fuys my; olajd we;af;a HTML i|yd fndfyda úg Ndú; flfrk weuqKqï (Tags)

lsysmhls'

<H1> - </H1> wlaIr úYd, lrhs'

<H6> - </H6> wlaIr l=vd lrhs'

<B> - </B> wlaIr >k l`: (Bold)  lrhs'

<I> - </I> wlaIr we, (Italic) lrhs'

<HR> ;sria f¾Ldjla ksrEmKh lrhs'  fuys oS wjidk lsßfï

weuqKqula Ndú; fkd lrhs'

<U> - </U> wlaIr háka brla w|shs' (Underline)

<Marquee> - </Marquel>wlaIr ol=fKa isg jug os.ska os.g u .uka lrjhs'

<OL> - </OL> Orderced list 1"2"3 wdoS jYfhka wxl ms<sfj<ska fhdod

.efkhs'

<UL> - </UL> Unodered List fï uÕska wxl ms<sfj<la fkdue;s j ;s;a

muKla Ndú; lrhs'

<BlockQuote> - </Blockquote> úfYaI m%ldY biau;= lr oelaùu i|yd Ndú;

flfrhs'

<IMG> rEm igyka we;=<;a lsÍu i|yd Ndú; flfrhs'

fuh <IMG SRC = ''Kandy.Jpg"> wdldrhg wjYH mska;+rfha ku fyda ku iu.

msx;=rh we;s ia:dkh i|yka l< hq;= fõ'
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<A> - </A> ,smsfha fjk;a fldgilg iïnkaO;djla we;s lsÍu i|yd

fuh fhdod .efka'

Wod #- <A NAME = "Dog">Animals </A> iïnkaO úh hq;= ia:dkh

<A HREF = ...... - </A> fuh fjk;a fjí msgqjla yd iïnkaO ùu i|yd Ndú;

flf¾'

Wod ( <A HREF = "http//www.SHnet.lk </A>

fuf,i ,shd we;s HTML f.dkqjl we;s fla; lshjd" msgqjla f,i osia ùug ie,eiaùu

i|yd fjí n%õi¾hla(Web Browser) fyj;a Wvu;= n,khla ;sìh hq;= h'  fïjdg WodyrK

jYfhka  Internet Explora, Netscape Nevigator, Mosilla firefox jeks uDÿldx. oelaúh yels h'

fjí msgqjla by; i|yka lr we;s ´kEu n%õirhla u; újD; (open) lr .; yels h'

hï wdh;khla fyda hï ldKavhla úiska ;u wdh;kh ms<sn| f;dr;=re we;=<;a

lrñka ilia lrk fjí msgq lsysmhla" tlg tl;= lr fjí wvú ;khs'

fjí wvúhla m%isoaO lsÍfï oS" ta i|yd fjí i¾j¾ (Server) fyj;a fjí wvú

mj;ajdf.k hk fiajdodhl mß.Kl ;=<" fjí wvúh iEoS we;s fjí msgq lsysmh ;ekam;a

l< hq;= h'   fuu Web Server mß.Kl" tla tla wdh;kj,g wh;a jk w;r ^Wod ( Sri

Lanka Telecome& tu wdh;kfha mQ¾K wkque;sh ,nd f.k ndysr mqoa.,hkag yd wdh;kj,g

;u fjí wvúh fyda  fjí msgqj m%isoaO l< yels h'  tfia u wka;¾ cd,fha we;s iuyr

wdh;k uÕska"  ´kEu flfkl=f.a fjí msgqjla fkdñ,fha u m%isoaêhg m;a lsÍug

wjia:dj oS we;'  tfy;a wjdishla jkafka" ta fjí msgqj u; ta wdh;kfha fjf<| m%pdrl

oekaùï o m%pdrh lsÍuhs'
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   16' f;dr;=re moaO;s (Information Systems)

moaO;shla hkq lsishï ld¾hhla b,lalhla imqrd .ekSu i|yd ksYaÑ; jQ ld¾h lsysmhl

tl;=jla f,i ie,lsh yels h'  tfia u WmmoaO;s lsysmhl tl;=jla o moaO;shla jYfhka

ie,lsh yels h'

wm YÍrfha we;s" wdydr Ô¾K moaO;sh" Yajik moaO;sh" reêr ixirK moaO;sh"iakdhq

moaO;sh" nysi%dùh moaO;sh hk" moaO;s my u tl;= ù   wm YÍrh ks¾udKh ù we;'  fuh

WmmoaO;s lsysmhl tl;=jla f,i o oelaúh yels h'

´kEu moaO;shla uQ,sl jYfhka ls%hdj,s ;=klska iukaú; jk nj oelsh yels h'

• m%odkh$wdodkh (Input)

• ieliqu (Process)

•       m%;sodkh (Output)

wdodkh uÕska lsishï o;a;hla ,nd ÿka miq th lsishï ls%hdj,shlg Ndckh ùfuka

miqj wmg wjYH m%;sodkh ,nd .; yels fõ'  fuh my; i|yka wdldrhg leá igyklska

oelaúh yels h'

  wdodkh   ieliSu    m%;sodkh

    Input      Process       Output

moaO;s ieliqï ls%hdj,sfha oS iuyr moaO;shl m%;sodkh" ;j;a moaO;shlg wdodkh

jYfhka o Ndú; jk wjia:d oelsh yels h'  tfia u lsishï moaO;shl wjidk m%;sM,h

ndysr f,dalhg uqod yeßh hq;= iSudj o (Boundary) wjfndaO lr .ekSu fuys oS jvd;a jeo.;a

fõ'

f;dr;=re moaO;shla hkq

wuq o;a; lsysmhla moaO;shla ;=<ska lsishï ls%hdj,shlg Ndckh lsÍfuka f;dr;=rla

,nd .; yels h'

wuq o;a; ieliqï ls%hdj,sh  f;dr;=re

Raw data            Process             Information

fuhg WodyrKhla jYfhka .;fyd;a mka;shl isiqkaf.a tla tla úIhhg ,nd

.kakd ,l=Kq o;a; jYfhka f.k th úúO l%shdj,Skag Ndckh lr" ,l=Kqj, idudkHh"

tla tla úIhka i|yd ,nd we;s m%ùK;dj" Tjqka úúO úIhkaj,g ,nd we;s l=i,;dj
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 wdoS f;dr;=re rdYshla fï moaO;sfha m%;sodkh jYfhka ,nd .; yels h'

f;dr;=re moaO;s tajdfha ls%hdldß;ajh yd ieliSug Ndckh lrk wdldrh wkqj

w;ska isÿ lrk (Manual base)  yd mß.Kl u; mokï jQ  (Computer based)  moaO;s

jYfhka l%u follg fjka l< yels h'

fuys § f;dr;=re ksIamdokfha § mqoa.,hka rdYshla" tys fldgia ieliSu w;ska isÿ

lrkafka kï th Manual  jYfhka o" ta mqoa.,hka rdYsh u fjkqjg mß.Klhla fhdod

.kafka kï th mß.Kl mdol jYfhka o ye¢kaúh yels h'

f;dr;=re moaO;s tajdfha fh§u wkqj j¾.SlrKh l< yels h'

1' .kqfokq ieliqï moaO;s (Transaction Processing System / TPS)

2' mßmd,k f;dr;=re moaO;s (Management Information System / MIS)

3' ;SrK iyfhda.S moaO;s (Decission Support System / DSS)

4' úfYaI{ moaO;s (Expert System / ES)

nexl=jl isÿ jk f.ùï" ;ekam;= jeks .kqfokq i|yd .kqfokq ieliqï moaO;shla

(TPS)  Ndú; l< yels h'  lsishï wdh;khl l<ukdlrKh i|yd wjYH jk fiajl"

jegqma" wdodhï úhoï jeks f;dr;=re ilia lr .ekSu i|yd mßmd,k f;dr;=re moaO;s

(MIS) Ndú; l< yels w;r ;SrK iyfhda.S moaO;s (DSS)  uÕska wdh;khl ;SrK .ekSu

f;dr;=re Ndú; lrk lafIa;%j,g wod< f;dr;=re ,nd §u jeks ta wdh;khg wod< kS;sÍ;s"

fr.=,dis mj;ajd f.k hdu i|yd fuu f;dr;=re moaO;s Ndú; l< yels h'  oekqï

iïNdrhla  mß.Kl .; lsÍfuka úfYaI{ moaO;s  (ES) ilia lr we;'  WodyrKhla f,i

kùk jdykj, ÿï mÍlaIdj o .; yels h'  fuys § wod< úfYaI{ f;dr;=re /ila mß.Kl

.; lr we;s w;r jdykhg iïnkaO lrkq ,nk WmlrKfha we;s úúO ixfõol (Sensors)

uÕska wjYH o;a; ,nd §fuka miqj ta jdykfha ;;a;ajh ksÍlaIKh lr m%;sM, mß.Klh

uÕska ,nd §u isÿ fõ'

by; i|yka wdldrhg f;dr;=re ;dlaIKh ;=<ska" ld¾hka myiq lr ùu ksid" f;dr;=re

ksmoùu" iïfma%IKh yd Ndú;h wjYH;dj wkqj fhdod .; yels h'

mß.Kl cd, (Computer Networks)

mß.Kl folla fyda lsysmhla tlsfklg iïnkaO lrñka ilia lrkq ,nk mß.Kl

moaO;sh mß.Kl cd,hla jYfhka y÷kajkq ,efí'  mß.Kl cd,hla ilia lsÍu ;=<ska

tajd w;r iïm;a yqjudre lr .ekSug yelshdj we;s fõ'  mß.Kl cd, .; lsÍu i|yd

úúO j¾.fha WmlrK lsysmhla Ndú; flfrhs'  mß.Kl cd,hla ilia lsÍfuka th

Ndú; lrkakdg úfYaI jdis lsysmhla ie,fia' tu jdis my; mßÈ fõ'
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• mß.Klfha fõ.h (Speed) jeä fõ'

fuys § tla tla mß.Klh w;r o;a; yqjudre lsÍfï fõ.h fndfyda fihska

jeä fõ'  fï ksid fjk;a wdldrhl o;a; yqjudrejlg jvd jdisodhl fõ'

• úhou (Cost)

mß.Kl uDÿldx. .ek i,ld ne,Sfï § mß.Kl cd,h Ndú;h ksid tla

tla mß.Klhg fjka fjka jYfhka wjYH jk uDÿldx. yjqf,a Ndú; flfrk

ksid wvq uqo,la jeh fõ'

• wdrlaIdj (Security)

mß.Kl cd, .; lsÍfuka ta cd,hg wkjirfhka msúiSï kj;d .; yels h'

• uOH.; uDÿldx. l<ukdlrKh (Centrelized Software Management)

mß.Kl cd,hla ;=< § mß.Klj, ia:dmkh lr we;s újO uDÿldx. tla

ia:dkhl isg yeisrùfï yelshdj we;'

• iïm;a fmdÿfõ Ndú;h (Sharing of resources)

ñ, wêl oDVdx. ^uqøK hka;% wdosh& mß.Kl cd,h ;=< § iEu flkl=g u

tl yd iudk j N=la;s ú£fï yelshdj we;s fõ'  tkï" iïm;a fmdÿfõ ;nd .ekSfï

yelshdj ,efí'

• úoHq;a ;emE, (E - mail)

úoHq;a ;emE, u.ska fõ.fhka mKsúv yqjudre lr .ekSug yels h' fuys os

,nkakdf.a úoHq;a ,smskhg CIKhlska ,smsh heúh yels h'

• cd, ia:, úoHdj (Network Topology)

mß.Kl cd, .; lsÍfï § tajd fN!;sl jYfhka tlsfkl yd iú  lrkq

,nk wdldrh cd, ia:,lh (Network Topology) jYfhka ye¢kafjhs'  ta hgf;a

    my; oelafjk wdldrj, mß.Kl cd, ielish yels h'
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nia ia:,lh (Bus Topology)     uqÿ ia:,lh (Ring Topology)

wÍh ia:,lh (Star Topology) rela ia:,lh (Tree Topology)

mß.Kl cd,h me;sß we;s m%foaYfha m%udKh u; j¾. lsÍu

LAN  (Local Area Network)

f.dvke.s,a,la ;=< jeks l=vd m%foaYhla ;=< msysgd

we;s mß.Kl cd,hla  LAN fyj;a ia:dkSh

mß.Kl cd,hla f,i ye¢kafjhs'

MAN  (Metropoliton Area Network)

k.rhla jeks ;rula úYd, m%foaYhla mqrd me;sreKq mß.Kl cd,hla  MAN

fyj;a m%dfoaYSh mß.Kl cd,hla f,i ye¢kafõ'

WAN  (Wide Area Network)

f,dalh mqrd u me;sr .sh mß.Kl cd,hla

fuf,i ye¢kafjhs'  wksl=;a mß.Kl cd, tlg

tl;= ùfuka fuu f,dal jHdma; cd,h ieliS

we;'  fuhg fyd| u WodyrKh wka;¾cd,h

fõ'
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fiajdodhl mß.Kl (Server Computers)

mß.Kl cd,hla ;=< we;s o;a; wksl=;a mß.Klj,g fnod yeÍu i|yd o;a;" f;dr;=re

yd úúO mß.Kl jevigyka ;ekam;a lr we;s" cd,h ;=< we;s jeä yelshdjla iys;

mß.Kl fiajdodhl mß.Kl f,i ye¢kafjhs'

kdNsh kdNsh kdNsh kdNsh kdNsh (HUB)

mß.Kl follg jeä m%udKhla cd, .;

lsÍfï § ta mß.Kl tlsfkl iïnkaO lsßug

uq,a ld,fha Ndú; l< WmlrKhls'

fuys § tla mß.Klhlska ;j;a mß.Klhla fj; heùu i|yd kdNsh (HUB) fj;

meñfKk o;a;h" cd,hg iïnkaO lr we;s ish¨ u mß.Kl fj; heùu kdNsh  uÕska isÿ

flfrhs' kuq;a cd,h ;=<ska meñfKk o;a; ish¨ mß.Kl ,nd fkd .kakd w;r th ,nd

.ekSug iQodkï mß.Klh muKla ,nd .kS'

ta wkqj fuys §" o;a;h wjYH fkd jk cd, ud¾. Tiafia o o;a; .,d hdu ksid we;s

jk o;a; ud¾.j, ;onoh fya;=fjka o;a; .uka lrk fõ.h wvq ùu" fï kdNsh (HUB)

WmlrKfha we;s fodaIhhs'

iaúÉÑh  (Switch)

fuh o mß.Kl follg jeä m%udKhla cd,.;

lsÍfï § mß.Kl tlsfkl iïnkaO lsÍug fhdod

.kakd kj WmlrKhls'  fuys §  HUB  WmlrKfha

;snQ fodaIh bj;a lr we;'  tkï" fjk;a mß.Klhla

fj; heùu i|yd hï mß.Klhlska o;a;hla Switch

WmlrKhg tjQ úg" iaúph u.ska " wod< u

mß.Klhg muKla jQ ud¾.h Tiafia o;a; heùu

isÿ flfrhs'  tneúka mß.Kl iïnkaO lrk wksl=;a

cd, ud¾. Tiafia o;a; .uka lsÍula isÿ fkdfõ'

túg cd, ud¾.j, o;a; ;onohla fkdue;s neúka

cd,h ;=< o;a; .uka lrk fõ.h jeä h'

fuu WmlrKfha we;s úfYaI;ajhla jkafka"  Switch uÕska cd,hg iïnkaO ish¨

mß.Klj, ,smskhka u;l ;nd .kakd neúka kshñ; ud¾.h Tiafia muKla o;a; heúug

yels ùuhs'
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fudvu (MODEM)

fï WmlrKh Ndú; jkafka wka;¾cd,h yd iïnkaO úfï § h' hï ld¾hd,hlg

fyda ksjilg fyda wka;¾cd,h yd iïnkaO ùug wjYH jQ úg wka;¾cd, iïnkaO;dj

,nd fok wdh;khla uÕska th ,nd .; hq;= h'

fuu wka;¾cd, iïnkaO;dj ,nd fok wdh;k wka;¾cd, fiajd iemhqïlrejka

(ISP - Internet Service Providers) f,i ye|skafjhs'  fndfyda úg wka;¾cd, fiajd

iemhqïlrejka  jkafka ÿrl:k iud.ï h'

ksoiqkla f,i wm rfÜ Sri Lanka Telecome, Dialog, Mobitel  jeks wdh;k úiska

wka;¾cd, iïnkaO;djka  mdßfNda.slhkag ,ndfoa'  fuys § tu iud.ï úiska wka;¾cd,h

iuÕ mdßfNda.slhka iïnkaO lrkafka ÿrl:k ikaksfõok ud¾. Tiafia h'

fuys § ÿrl:k ud¾. Tiafia .uka lrkafka m%;siu ix{d  (Analog Signal)  jk

w;r' tfia ÿrl:k ud¾. ;=<ska m%;siu ix{d f,i meñfKk wka;¾cd, f;dr;=re

fiajd,dNshdf.a mß.Klhg f;areï .; yels mßos" ixLHdxl ix{d (Digital Signal)    njg

m;a lsÍu isÿ l< hq;= h'  tfia u fiajd ,dNshd ke;fyd;a wka;¾cd,h iuÕ iïnkaO

ù lghq;= lrk mqoa.,hd ;u mß.Klh uÕska ixLHdxl ix{d (Digital Signal) f,i

wka;¾cd,h ;=<g uqod yßk f;dr;=re kej; ÿrl:k ud¾. ;=<ska .uka lsßug m%;siu

ix{d njg m;a l< hq;= h'

fuu m%;siu yd ixLHdxl ix{d tllska wksslg mßj¾;kh lrk WmlrKh

y÷kajkafka  fudvuh MODEM (Modulater Demoduclater) kñks'


