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ú≥,sh .uka lrk ikakdhl f,day" iy ú≥,sh .uka fkdlrk m˙jdrl øjH" ms<sn|j

wm wOHhkh l< w;r tu foj._h w;r ueo jQ wO_ ikakdhl kñka ye¢kafjk øjH lsysmhlao fõ'

tla tla ;;aj hgf;a jfrl fïjd fyd| ikakdhl f,i ls%hd lrhs' ;j;a jfrl m˙jdrl .=K m< lrhs'

fï ksid fïjd ikakdhl fyda m˙jdrl f,i ia:srju mejish fkdyel' fuu .=K m< lrk f,day wO_

ikakdhl ( Semi Conductors) kñka y∫kajkafka tu ksidh' vfhdaâ g%dkaisiagr jeks bf,lafg%dksla
Wmdx. ksmojd we;af;a fuu wO_ ikakdhlhka fhdod.ekSfuks' tfia kï ta ms<sn|j ,nk wOHhkh

fld;rï jeo.;a oehs wuq;=fjka mejish hq;= fkdfõ'

yhsv%%cka" yS,shï yereKq úg mrudKqjl msgu lCIfha tkï wjika Yla;s uÜgfï ;sìh yels Wm˙u

bf,lafg%dak .Kk 8 ls' thska wvq bf,lafg%dak .Kkla we;s mrudKq iys; f,day ikakdhl f,io" jeä

bf,lafg%dak .Kkla we;s mrudKq iys; øjH m˙jdrl f,io  l%shd lrhs' túg bka wvla jQ wjika

lCIfha bf,lafg%dak 4la we;s øjH ikakdhl;a m˙jdrl;a w;fr® msysá neúka fuu wO_ ikakdhl .=K

m< lrhs' tfy;a  wjika lCIfha bf,lafg%dak 4 la we;s ldnka uQ, øjHh fuhg we;=,;a fkdfjhs'

fuu .=K jvd;a fyd¢ka m< lrkafka wjika lCIfha bf,lafg%dak 4 ne.ska we;s is,slka (Si) iy
cr®fïkshï (Ge) hk uQ, øjHhkah' fï ksid bf,lafg%dksla Wmdx. ksmojd .ekSug jeä jYfhka fhdodf.k
we;af;ao is,slka iy cr®fïkshïh' tu uQ, øjHhka j, .+K iy ksr®udKh jgydf.k wO_ ikakdhl

ms<sn|j meye†<ss wjfndaOhla ,nd .ksuq' tu oekqu b†˙fha° b;d m%fhdackj;a jkq we;'

wO_ ikakdhl     / Semi Conductors

fuu A igyfka fmkajd we;af;a

mrudKql l%udxlh 14 lajQ is,slka mrudKqjls' wmf.a

myiqj ;ld tu mrudKqj B igyfkka olajd we;s

whqre ir, wdldrhlg Ñ;%hg k.d .ksuq' tkï tys

iïmQK_ jq ishΩu lCI fuys° wjYH fkdjk ksid tajd

;ks fldarhla f,i f.k wiïmQK_ msgu lCIh

muKla fjkafldg olajd we;'ñka b†˙hg we;s

igyka j, th C igyk whqre ±lafjkq we;'

mrudKq ks;ru W;aidy .kafka ;u msg;u lCIh

iïmQr®K lr ia:dhs ;;ajhg m;aùug nj wms oksuq' ta i|yd wjYH bf,lafg%dak .Kk msg;ska imhd

.ekSug fkdyels úg ;sfnk bf,lafg%dak .Kku  úfYaI wdldrhlg fn∞ .ekSug fm<fUk w;r iy

ixhqc;djh kñka tu úfYaI  nkaOkh wms y∫kajkafkuq' is,slka iy cr®fïkshï fuys° úfYaI wdldrhlg

nkaOkhka we;slr ;u msgu lCI mqrjd .kshs' my; igyfka o=lafjkafka tu úfYaI nkaOkhhs'

fuu  igyk foi fyd¢ka ne¨ úg tys we;s is,slka l==Üáfha

mrudKq fm< .eiS we;s úfYaI yevhla wmg o=lsh yel' msgia;r

mrudKq j,ska iïmqK_fhkau f;drj .;aúg is,slka muKla fkdj

cr®fïkshï mrudKqo yev .efikafka fï f,igh' fuu úfYaI

yevh ,eáia yevh kñka ye¢kafjhs' ,eáia rduqj, yevh f.k

we;s ksid ta ku fuhg ,eî we;' fujeks úfYaI yev.;a mrudKq

fyda wKq l=Üáhla y∫kajkq ,nkafka iaMálhla ke;akï l%siag,a

(Crystal) kñks' is,slka fuf,i l%siag,hla f,i yev .eiSfuka
n,dfmdfrd;a;= jkafka tys mrudKq j, lCI iïmQK_ lr .ekSuhs'

th fldf;la ≥rg id:_lo=hs by; l%siag,fhkau wmg n,d.; yel'

is,slka mrudKqjl msgu lCIfha we;af;a bf,lafg%dak 4 la kuq;a

fuu ls%iag,fha we;s iEu is,slka  mrudKqjla jgdu bf,lafg%dak

8 ne.ska msysgd wjika lCIh iïmQK_j ;sfnhs' fujeks meye†,s

+ Si

bf,lafg%dak } 14

fm%dafgdak    } 14

is,slka mrudKqj

is,slka ls%iag,hla

bf,lafg%dak
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l%siag,hla ,nd .ekSug cr®fïkshï iy is,slka msgia;r mrudKqq j,ska iïmQr®Kfhkau f;dr úh hq;=h'

tfukau mrudKq p,kh k;r jk f,i th  b;d my;a WIaK;ajhlg m;a l, hq;=h' igyfka olajd

we;af;a tu idOl folu iïmQK_ jQ l%siag,hls'

■ tka‚ka WIak;aj udml /Engine Temperature Gauge
fudagr® r:hl tka‚u fld;rï m%udKhlg

WKqiqïj we;aoehs oek.kafka ógr mqjrefõ we;s WIak;aj

udmlfhks' we;a;jYfhkau fuys° ukskq ,nkafka tka‚fï

isis,k ødjkfha WIak;ajh neúka fuh l+,kaÜ fgïmfr®pr®

f.aca kñkao  ye¢ka fjhs' by; olajd we;af;a fuu

m˙m:hhs' fuys oelafjk ógrfha vh,fha WIak;aj

mdGdxl  olajd ;snqk;a we;a;jYfhkau th weïmshr

ógrhls' fuu úfYaI weógrh yryd iqΩ Odrdjla .,d

f.dia fgïmfr®pr fikairh yryd wr®;a fjhs' fuu

fikairh tka‚fï l+,kaÜ c,h yd iamY_ jk w;r tys

WIak;ajh jeäkï m%;sfrdaOh wvqlr jeä Odrdjla .uka lrjhs' túg ógr lgqj jvd;a W;al%ukh ù

jeä WIak;ajhla fmkajhs' we;eï kùk r:j, fuf,iu tka‚ka f;,a WIAK;ajh uekSugo m˙m: ilid

we;'

fuu igyfka oelafjkafka l+,kaÜ fgïmfr®pr® fikairhl

wNHka;r ksr®udKhhs' fuys ls%hdld˙;ajh  wO_ ikakdhl ls%iag,hl

fuka WIak;ajh jeäjk úg m%;sfrdaOh wvq lr th yryd .,k Odrdj

jeä ls¯uhs' ta i|yd we;a;jYfhkau fuys lr we;af;ao igyfka

±lafjk whqre  fuh ;=, wO_ ikakdhl ls%iag,a fldgila ;ekam;a

ls¯uhs' fuf,i WIak;ajh jeäjk úg Bg idfmaCIj m%;sfrdaOh wvq

ùfï .=Kh y∫kajkq ,nkafka Negative Temperature Coifficient
hkqfjka neúka th flálr NTC frisiagr kñka fïjd y∫kajkq ,nk

nj fmr i|yka úh' bf,lafg%dksla b.aksIka" ä‚g,a fcfg%dksla"

la,hsfïÜ fldkafg%da,a" ãi,a .af,da ma,.a jeks moaO;s /il fuu NTC
frisiagr Ndú;d fjhs'

by; úia;r l, whqre ls%iag,hla b;d my;a

WIak;ajhlg m;a jQ miq tys bf,lafg%dak ish,a,u nkaOkj,g

,laj we;s neúka tys ksoyia bf,lafg%dak fkdue;' ikakdhlhla

;=,ska ú≥,sh .,dhkafka th ;=, ksoyia bf,lafg%dak we;akï

muKla nj wms oksuq' ta wkqj ls%iag,hla my;a WIak;ajhlg

m;a jQ úg ksoyia bf,lafg%dak fkdue;s neúka th b;d fyd|

m˙jdrlhla njg m;afjhs' tfy;a WIak;ajh jeäjk úg fuu

ls%iag,fha mrudKq j, lïmkho jeäfjk neúka tys msg;

lCIfhka bf,lafg%dak tl fol .s,sfykakg mgkaf.k ksoyia

bf,lafg%dak we;sù th ikakdhlhla njg m;afjhs' WIak;ajh

jeäjk úg ksoyia bf,lafg%dak m%udKho jeäjk neúka tys

ikakdhl;djho WIak;ajh iu. by, hhs' fuys olajd

we;af;a tf,i WKqiqu jeäúu ksid ksoyia bf,lafg%dak (Free
electrones) we;sù ikakdhlhla njg m;ajQ ls%iag,hls'

;U" weΩókshï jeks f,day fld;rï fyd| ikakdhl kuq;a ta ieulu ikakdhl;djh WIak;ajh jeä

ùu;a iu. my; nisk nj wm ljqre;a okakd lreKls' tfy;a by; wO_ ikakdhlh .ek bf.kSfï°

fuhg iïmQr®Kfhkau fjkia isoaOdka;hla lshjqks' tkï WIak;ajh jeäùu;a iu. ikakdhl;djh wvq

ùu fjkqjg th jeä ùuhs' fuh tla wO_ ikakdhl .=Khla jk w;r Negative Temperature
Coefficient hkqfjka tu .=Kh ye¢kafjhs' ta weiq˙ka jeäfjk WIaK;ajhg wkqj m%;sfrdaOh wvqlrk

f,i ksr®udKh lr  we;s m%;sfrdaOl NTC frisiagr hkqfjka ye¢kafjkafka fï ksidh'  th m%fhdackhg

f.k ilid we;s fudagr® r: Wmdx.hlskau fuh ;j≥rg;a wOHhkh lruq'

ls%iag,hla ;=, ksoyia bf,lafg%dak

we;sùu

l+,kaÜ fgïmfr®pr® fikair®

b.aksIka +

�

	

NTC

tka‚ka WIaK;aj udml m˙m:h

l+,kaÜ fikairh i|yd NTC
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ms˙is≥ wO_ ikakdhlhla ;+, ikakdhl;djh we;s jkafka WIaKFjh u; we;s jk mrudKq

lïmkh u; nkaOk j,ska ì£ úisjk ksoyia bf,lafg%dak u.ska nj fuhg fmr úia;r úh' tfy;a

tu ikakdhl;djh WIaKFjh u; b;d blaukska wvq jeä jk neúka vfhdaâ" g%dkaisiagr jeks bf,lafg%dksla

fldgia ksmoùu ioyd fïjd WIaKFjhg fjkia fkdjk fia ks;H ikakdhl njg yerúh hq;+ fjhs' fuh

iDk wdfrdams; ksoyia bf,lafg%dak l%siag,h u; úiqrejd ye˙fuka fyda Ok wfrdams; is≥re ( Holes) l%siag,h
u; we;s ls¯fuka hk wdldr folgu l, yel' fuys° Ok wdfrdams; is≥re (Holes) hkak wmg w,q;a
fohls' my; igyfkka th ms<sno úia;rhla oek.; yel'

fuu igyfka wO_ ikakdhl l%siag,hl

bf,lafg%dak nJOkfhka bf,lafg%dakhla bj;aj hk whqre

fmkajhs' fuh mrudKq lïmkh u; is≥fjhs' fuf,i

bj;ajq bf,lafg%dakh iDk wdfrdams; ksoyia bf,lafg%dakhla

njg m;afõ' ta wO_ikakdhlhlg ksoyia bf,lafg%dak

,efnk wdldrhhs' ó,Ûg bf,lafg%dakh bj;a jq ia:dkh

ms<snoj is;d n,uq' bf,lafg%dakh ;sìh hq;+ ;ekska bj;a

jQ úg tu ia:dkh ysia;ekla ke;akï is≥rla njg

m;afõhehs is;sh yel' wms tajd is≥re ( Holes) hk kñkau
y≥kajuq' meye†,s l%siag,hla ;=,  hï m%udKhl ksoyia

bf,lafg%dak we;sfõo" ta yd iudk is≥re ixLHdjlao fï

 ■ wO_ ikakdhl ks;H ikakdhl njg yerùu

wkqj tu ls%iag,h ;=,u we;s fjhs' ;jo fuu is≥re Ok wdfrdamKhla iys; fõ' tkï is≥r we;s ;ek

fuhg fmr iDk wdfrdams; bf,lafg%dakhla ;sìh°;a úoHq;a jYfhka WodiSk ia:dkhla njg m;aù ;snqks'

tf,i iDk wdfrdamKhla ;sìh°;a tu ia:dkh WodiSkj mej;Sug tys Ok wdfrdamKhlao ;sìh hq;=h'

tfia kïs oeka tu iDk wdfrdamKh bj;a jQ úg tu ia:dkfhka Ok wdfrdamKh u;= úh  hq;=h' is≥re

Ok wdfrdamKhla ,nkafka tf<ih'

by; úia;r l, whqre nJOk j,ska ksoyia jk bf,lafg%dak ta fï w; úisfjñka mj;sk

w;r kej; is≥re ;=,g we;=,qùuo is≥ fjhs' fï l%shdj,sh is≥ fjñka l%siag,hla ;=, is≥re iy ksoyia

bf,lafg%dak iu;=,s;j mj;shs' tfy;a WIaKk;ajfha wvq jeäùu u; mrudKq lïmkh fjkiajk neúka

fuu iu;=,s;;djh wfydais ù ksoyia bf,lafg%dak iy is≥re jeä ùu fyda wvq ùu is≥ fjhs' NTC frisiagr

úia;r Ÿ¯fïS° tys m%;sfrdaOl w.h WIak;ajh wkqj fjkia jQfha fuu ls%hdj,sh u; nj meye†,s flreks'

wO_ ikakdhlhla ;=, iDk wdfrdams; ksoyia bf,lafg%dak we;s ls¯sfuka muKla fkdj Ok

wdfrdams; is≥re ( Holes) we;s ls¯fukao tys ikakdhl;djh jeälr ú≥,sh .uka lrúh yelsfjhs' fuys°
ksoyia bf,lafg%dak we;slr idod .kakd ikakdhl N- lkavlagr kñka ye¢kafjhs'  ksoyia bf,lafg%dak

iDk wdfrdamkhla ( Negative charge) oe¯u thg fya;=jhs' tf,iu P j._fha lkavlagr idod we;af;a

is≥re (Holes) l%siag,h ;=, we;s ls¯fuks' tajd Ok wdfrdamKhla ork neúka ( Positive charge) P
j._fha lkavlagr® hk ku fhdod we;' fuu N iy P lkavlagr folla tl;= lr vfhdavh ksmojd ;sfnhs'
tjf.au N lkavlagr folla iy P lkavlagr tlla tl;= lr NPN g%dkaisiagrho P lkavlagr folla
iy N lkavlagr tlla tl;= lr PNP g%dkaisiagrho ksmojd ;sfnhs' fuu N iy P lkavlagr ksmojd
.kakd whqre uq,skau fidhd n,uq'

WIaKFjh u; wO_ikakdhl l%siag,hl is≥re iy ksoyia bf,lafg%dak we;s jqj;a th P j._fha fyda
N j._fha lkavlagr® iE°ug fhdojd .; fkdyels fjhs' thg fya;=j tu.ska iDK wdfrdams; ksoyia

bf,lafg%dak iu.u Ok wdfrdams; is≥reo we;sjk fyhsks' fuys° wjYH jkafka N lkavlagr® i|yd is≥re

fkdue;sj ksoyia bf,lafg%dak we;sls¯u;a P lkavlagr® i|yd ksoyia bf,lafg%dak fkdue;sj is≥re muKla

we;s ls¯u;ah' msgia;r mrudKq wO_ ikakdhl ls%iag,hla yd ñY% ls¯fuka fuh l, yels fõ' my;

oelafjkafka tf,i N fyda P lkavlagr fjka fjkaj ilik wdldrhhs'

■ N lkavlagr iy P lkavlagr

ls%iag,hla ;=, is≥re we;sjk whqre

is≥re

ksoyia bf,lafg%dak
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N- lkavlagrhl ksr®udKh N lkavlagrhla ilid .ekSug

kï wfkl=;a mrudKq j,ska f;drj b;du;a

ms˙is≥ jQ wO_ ikakdhl ls%iag,hla f.k"

wjika lCIfha bf,lafg%dak 5 la we;s

fmdiamria" wdiksla" wekaàuks" jeks uQ,

∞jHhl mrudKq ta yd ñY% l< hq;=h' fuu

igyfka jï miska olajd we;af;a tjeks wjika

lCIfha bf,lafg%dak 5 la we;s wdiksla

mrudKqjls' th b;d ms˙is≥ wO_ikakdhl

ls%iag,hla yd úfYaI l%uhlska kshñ;

wkqmd;hg ñY% l, úg ol=Kq mi igyk

whqre wdiksla mrudKqjo ,eáia yevhg

ls%iag,fha we;s is,slka mrudKq yd tla fjhs'

igyfka tu wdiksla mrudKq ;o r;= mdáka

olajd ;sfí' fuf,i tys lCIh bf,lafg%dak

8 la f,i iïmQK_ jQ miq ;j bf,lafg%dakhla

nkaOkhg lsis iïnkaOhla fkdue;sj b;s˙fõ' igyfka th fmkajd we;' th ksoyia bf,lafg%dakhls'

fuf,i wdiksla mrudKq .kkdjla tl;= ùfuka is≥re fkdue;sj ksoyia bf,lafg%dak muKla ls%iag,fha

we;sfõ' N lkavlagr ksmojkafka fï wdldrhgh'

P - lkavlagrhl ksr®udKh
fuys olajd we;af;a Plkavlagr®

ioyd ksoyia bf,lafg%dak fkdue;sj is≥re

muKla l%siag,fha we;s lrk whqrehs' ta

ioyd N lkavlagr ms<sfh, l, wdldrhgu

wjika lCIfha bf,lafg%dak 3 la we;s

weÆñkshï" fndafrdaka" .e,S,shï" bkaähï"

jeks mrudKqq j._hla ms˙is≥ l%siag,h ;=,

me;s˙h hq;= fjhs' fuu  igyfka ta ioyd

bkaähï mrudKq b;d ms˙is≥j ;snq wO_

ikakdhl l%siag,hg fhdod we;' túg bkaähï

mrudKqqjo l%siag,fha we;s is,slka fyda

cr®fïkshï mrudKq yd ,eáia yevhg tl;=ù

bf,lafg%dak nJOkh we;s lr .ks' tfy;a

fuu  jï igyfka  P lkavlagr®
fldgilao ol=Kq igyfka Nlkavlagr fldgilao

fmkajd we;' fuysoS wmsg jeo.;a jkafka

tajdfha we;ss  mrudKq fkdj ksoyia bf,lafg%dak

iy is≥re muKla neúka igyfka  N  lkavlagrh
;=, ksoyia bf,lafg%dak muKla olajd we;'

tf,iu  P lkavlagr fldgfika  fmkajd
we;af;a Ok wdfrdams; is≥re muks' tfy;a N
lkavlagrfha ksoyia bf,lafg%dak j,g wu;rj

Ok wdfrdams; is≥re iaj,amhlao"P lkavlagrfha

tys wjika lCIfha we;af;a bf,lafg%dak 3 la neúka bkaähï mrudKqj iïnJO jk ia:dk j, tl is≥rla

we;sfõ' fï wdldrhg tl;= lrkq ,nk tl bkaähï mrudKqjlska tla is≥r ne.ska" ksoyia bf,lafg%dak

ke;sj is≥re muKla wO_ ikakdhl l%siag,hg ,efí'by; igyfka th fmkajd ° we;'

is≥re j,g wu;rj ksoyia bf,lafg%dak iaj,amhlao we;sù we;s nj igyfka fmkajhs' fuh ldur

WIaKFjh hgf;a bf,lafg%dak nJOk j,ska .s,sfyk bf,lafg%dakhka fõ'  fuh iEu wO_ikakdhlhla ;=,u

is≥jkakla jk w;r tajd wu;l lr wms fuys l%shdldrsFjh ;j≥rg;a fidhd n,uq'

 ksoyia
bf,lafg%dak

 wdiksla mrudkqj

 bkaähï mrudkqj

is≥re ( Holes)
ksoyia bf,lafg%dak

P - lkavlagrh N - lkavlagrh

N jr®.fha lkavlagrhla ksr®udKh jk whqre

P  jr®.fha lkavlagrhla ksr®udKh jk whqre

P iy N  jr®.fha lkavlagr w;r fjki
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fuys fmkajd we;af;a N lkavlagrh ;=,ska

Odrdjla .uka lrk whqrehs' fuh N lkavlagrh kñka

yeoskajqjo tu wO_ ikakdhl fldgia j, lsisu wdfrdamkhla

ke;' th úoHq;a jYfhka iïmQK_fhkau WodiSkh' thg

fya;=j  tys mrudKqj, ^igyfka olajd we;af;a ksoyia

bf,lafg%dak muks& we;s Ok wdfrdams; fm%dafgdak j,g

iudkj iDk wdfrdams; bf,lafg%dak m%udkhla N lkavlagrh

;=, ;sìuhs' oeka fuhg negrs w.% iïnJO l, úg neg˙

Ok w.%fha we;s bf,lafg%dak W!k;djh msrùug N
lkavlagrfha ksoyia bf,lafg%dak Ok w.%hg .,d hhs'

túg N lkavlagrfha bf,lafg%dak wvqù úoHq;a wdfrdamk

iu;=,s;;djh ìf|k w;r  th msrùug neg˙ iDk

w.%fha f;rfmñka mSvkh ù we;s bf,lafg%dak wfkla miskaN lkavlagrhg we;Æ fõ' tkï Ok w.%fhka

N lkavlagrfha bf,lafg%dak weo .kakd w;r iDk w.%fhka bf,lafg%dak we;Æ flfrhs' fï ksid Odrdjla

f,i bf,lafg%dak N lkavlagrh ;=<ska .,d hhs' fuh idudkH ikakdhlhla ;=<ska Odrdj .,dhdugo

fndfyda fihska iudkh'

fuys olajd we;af;a P lkavlagrhla ;=,ska Odrdj .,d hk whqrehs' Odrdj .,d hdug fuys
ksoyia bf,lafg%dak fkdue;s w;r Ok wdfrdams; is≥re bf,lafg%dak m%jdykh ls¯u is≥ lrhs' fmr úia;r

l, whqre N lkavlagrh fukau P lkavlagrho ksoyia wjia:dfõ° úoHq;a  jYfhka WodiSkh' neg˙
w.% fuhg igyfka whqre iïnkaO l< úg  neg˙fha iDk w.%fha f;rfmñka we;s bf,lafg%dak P
lkavlagrfha is≥re ;=,g rsx.d .ks' túg tys úoHq;a iu;=,s;;djh bf,lafg%dak jeäùu ksid ì| jefÜ'

tfy;a neg˙ Ok w.%fha we;s bf,lafg%dak W!k;djh u.ska tu jeä bf,lafg%dak wjfYdaIkh lr .kS'

flfia fyda neg˙ iDk w.%fha we;s bf,lafg%dak neg˙ Ok w.%hg .uka lrhs' tfy;a fuys ksoyia

bf,lafg%dak fkdue;s w;r Odrdj f.k hkq ,nkafka Ok wdfrdams; is≥re u.sks" ;j;a whqrlska lshkjd

kï Ok w.%fha isg is≥re iDk w.%h fj; .,d hk w;r tys m%;sM,hla jYfhka iDk w.%fha we;s

bf,lafg%dak Ok w.%hg ,efí' fuh uola meg,s,s iys; neúka wms t†fkod olsk ksoiqkla u.ska fuh

meye†,s lr .ekSug W;aidy .ksuq'

niaaa r:hlg f.dv ùug isák †.= u.S fmda,sula yd nia r:fha mdmqjrefõ álÜ ksl=;a

lrk fldkafodia;r flkl= .ek uola is;kak' álÜ ,nd° fldkafodia;r ;ek tla u.shl= we;=,g .;a

úg u.shd isá ;ek ysia ;ekla we;sfõ' th msrùug fojekakd t;ekg ths' túg Tyq isák ;ek ysia

;ekla we;sfõ' th msrùug ;=kaa jekakdo" Tyqf.ka we;sjqkq  ysia ;ek msrùug y;r jekakdo jYfhka

tla u.sfhl= we;=Æ l< úg fmda,su uq,ska mgka .kakd ysia ;ekla fmda,su wjidkh f;la .uka lrhs'

fuh ≥rg fmfkkafka ysia ;eka ̂is≥re holes& fmda,sfï uq, isg w.g .uka lrk nj;a" ñksiqka ̂bf,lafg%dak&
fmda,su b†˙hg .uka lrk nj;ah' P lkavlagrhl is≥re u.ska bf,lafg%dak Odrdjla .uka lrjkafkao
fï wdldrhguh' igykla weiq˙ka th jgyd .ksuq'

N - lkavlagrhla ;=,ska Odrdj .,dhdu

P - lkavlagrhla ;=,ska Odrdj .,dhdu

ksoyia bf,lafg%dak

is≥re

� � �
�

�

��
��

�

�

�

 N-lkavlagrhla ;=,ska Odrdj .,d hdu

+

 N-lkavlagrhla ;=,ska Odrdj .,d hdu

+

�
�

�
�

�
�

�
�

�
�

�
�

�
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by; A igyfka P lkavlagrhl

ol=Kq miska neg˙ iDk w.%fhka f;rfmk bf,lafg%dak

jï mi Ok w.%hg ,Ûd ùug W;aidy .kshs' tys

m%;sM,hla jYfhka olajd we;s is≥re ;=,g hdno

bf,lafg%dakhla we;=,q jk úg B igyk whqre is≥re
ol=Kq mig ;,aÆ fjhs' thg hdno bf,lafg%dakh

ó<Û is≥r ;=,g we;=Æ ùfuka is≥r ;j;a jrla ol=Kq

mig .uka lrhs' fï wkaoug Ok w.%hg hdno

bf,lafg%dakh Ok w.%hg we;=Æjk úg is≥rla tys

isg wfkla fl,jr olajd .uka lrhs' Ok wdfrdams;

is≥re u.ska bf,lafg%dak .uka lrjkafka fï f,igh'

by; úia;rh wkqj Plkavlagrfha Ok wdfrdams; is≥re ish,a, iDk w.%h fj; we° .sh

miq Odrdj .,d hkafka flfiaoehs Tng is;sh yel' we;a; jYfhkau neg˙ Ok w.%fha we;af;ao fujeks

Ok wdfrdams; is≥reh' túg fuys° is≥jkafka P lkavlagrhg ol=Kq miska iDk wdfrdams; bf,lafg%dak

we;=Æ lrkjd fiau jï miska we;s Ok w.%h Plkavlagrh ;=,g Ok wdfrdams;hka ke;skï is≥re we;=Æ

ls¯uhs' wO_ ikakdhl bf,lafg%dksla ;dCIKh i|yd fhd∞ .ekSu .ek i<ld ne,Sfï° u;l ;nd.;

hq;= tla úfYaY lreKla we;' tkï wO_ ikakdhl fidhd.ekSï is≥l< lsis≥ úoajf;la vfhdavh

g%dkaisiagrh jeks jákd Wmdx. lsisjla  fidhd .ekSug lghq;= fkdl< w;r Tjqka l< m¯CIk ;=,ska

tu jákd Wmdx. bfíu ìysjqkq njhs' Tjqka uq,skau meye†,s ls%iag,hla ksr®udKh l< w;r th ;=,ska

NTC frisiagrhl .=K u;= úh' th wo WIak;aj iïnkaO bf,lafg%dksla moaO;sj, fnfyúka fhd∞ .efka'

ó<Ûg fuu wO_ ikakdhl ls%iag,h ks;H ikakdhlhla njg m;a ls¯ug W;aidy .;a w;r tu.ska N
iy P lkavlagr foj._h ìys úh'bkamiq fuu N iy P lkavlagr folla tl;=lr is≥jkafka l=ula±hs
fidhd ne¨ Tjqkg tu.ska b;d m%fhdackj;a vfhdavh yuqúh' tf,iu  fuu ikakdhl fldgia ;=kla

tl;=lr is≥jkafka l=ula±hs fidhd ne¨ Tjqkg tu.ska b;d jákdu bf,lafg%dksla  Wmdx.h jQ g%dkaisiagrh

fidhd.ekqug ms<sjka úh' fuf,iu N iy P lkavlagr 4 la fhd∞ ne¨ úg ;h˙iagh yuqúh' fuu
Wmdx. we;=,; ls%hdld˙;ajhka flfia is≥jkafka±hs ó<Ûg fidhd n,uq'

P j._fha lkavlagr® iy N j._fha lkavlagr® fkdfhla wdldrhg tlg tl;= ls¯fuka kdkd

m%ldr vfhdaâ j._" g%dkaisiagr®" ;h˙iagr® jeks fndfyda bf,lafg%dksla Wmdx. ksmojd we;s nj wms oeka

oksuq' fuys° P lkavlagrfha iy N lkavlagrfha iamY_jk ;Srh PN iJêhla ( PN Junction) kñka
ye¢kafõ' fuu P iy N lkavlagr® folla tlg noaO ls¯fï°;a tA yryd Odrdj .,d hdfï°;a ;rula

ixlSr®K l%shdj,shla we;sjk w;r uq,skau ta ms<sn|j fidhd n,uq'

  

  

 PN- ikaê

ksoyia bf,lafg%dak

is≥re

fjda,aàh;djhla
    fkdue;

p n

+

+

➜

➜

➜

➜

➜

➜

➜

➜

is≥re u.ska Odrdj ikakhkh ùu

1.5V 1.5V

+ +

fuu A igyk whqre Ok wdfrdamk iys; P lkavlagrhla iy iDk wdfrdamk iys; N
lkavlagrhla w;r lsis fjda,aáh;djhla we;af;a ke;' B igyk u.ska olajd we;af;ao tjka ;;ajhls'

tkï tys n,anh Ok iy idk w.% follg iïnkaOj we;s kuq;a n,anh fkdoe,a fjkafka fjka fjkaj

we;s fuu fldaI w.% j, wdfrdamk we;s kuq;a fldaI fol fjka fjkaj we;s neúks' fuh ;j ≥rg;a jgyd

.ksuq'

(A) (B)

P iy N lkavlagrhla fjka fjkaj we;s úg ta w;r fjda,aàh;djhla we;s fkdfjhs
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fmr  igyfka fjka fjkaj we;sP iyNlkavlagr® foflys P lkavlagrfha Ok wdfrdams;
is≥re we;s uq;a tu lkavlagrh iïmqr®Kfhka .;a úg th ;=, we;s mrudKqj, fm%dafgdak .Kkg iudk

bf,lafg%dak ixLHdjla we;s fyhska th úoHq;a jYfhka WodiSkh' N lkavlagrfhao ksoyia bf,lafg%dak

ixLHdjla we;s uq;a iïmQr®K fldgi .;a úg mrudKqj, fm%dafgdak iy bf,lafg%dak iu iuj we;s fyhska

tho úoHq;a jYfhka WodiSkh' fuu ksid fjka fjkaj we;s p lkavlagrh iy N lkavlagrh .;a

úg ta w;r lsis≥ fjda,aàh;djhla ke;'

fuys olajd we;s igyfka P iy N lkavlagr tla;rd úfYaI l%uhlska tlg noaO lr

we;' fuf,i noaO l, jydu lkavlagr® fol iamY_ jQ fldgfia tkï PN iJêfha bf,lafg%dak yqjudrejla

is≥fõ' tkï N lkavlagrfha we;s ksoyia bf,lafg%dak P lkavlagrfha iJêh wi, we;s OK wdfrdams;

is≥re ;=,g weoSfuka PN iJêh wi, is≥re iy ksoyia bf,lafg%dak wfydais ù úoHq;a jYfhka WodiSk

jQ m˙jdrl ;Ssrhla we;sfjhs' fuh Deplation  layer kñka ye¢kafõ' wms th PN ;Srh kñka y∫kajuq'

PN ;Srh we;sùu;a iu. tu.ska fomi we;s ksoyia bf,lafg%dak iy is≥re fjka lr ;nk fyhska ;j

≥rg;a bf,lafg%dak yqjudrej is≥ùu kj;S'

P iyN lkavlagr® folla tlg noaO lS¯ug fmr" tajd fjka fjka jYfhka .;a úg úoHq;a

jYfhka lsis≥ wdfrdamkhla fkd;snqks' thg fya;=j tu fldgia foflau we;s bf,lafg%dak .kkg iudk

fm%dfgdak .kkla mrudKq kHIaá ;=, wvx.= ùu nj fuhg fmr úia;r úh' tfy;a fuu fldgia fol

tlg noaO ls¯fï° PN ;Srh wi, is≥jk bf,lafg%dak  yqjudrej ksid N fldgfia ;snq ksoyia bf,lafg%dak

hï m%udkhl P fldgfia is≥re ;=,g .uka lr we;' fï ksid úoHq;a jYfhka WodiSkj ;snq N fldgfia

iDk wdfrdams; bf,lafg%dak wvq ùu ksid N fldgi Ok f,i wdfrdams; fõ' tf,iuP fldgfia bf,lafg%dak

m%udKh jeä ùu ksid tys ;ssnq iu;=,s;;djh ìoS th iDk f,i wdfrdams; fõ' fï  wkqj noaO l, PN

fldgia fol w;r hï fjda,aàh;djhla we;sjk w;r th ä*shqIka fjda,afÜ– ( Diffusion Voltage)
kñka ye†kafõ' wms th iJê fjda,aàh;djh ñka y≥kajuq' by; igyfka th fmkaj we;' iJê

fjda,aàh;djh iEu j._hlu PN iJêhl tl iudk fkdfjhs' cr®fïkshï PN iJêhl fuh fjda,aÜ 0'3

la jk w;r is,slk PN iJêhl fuh fjda,aÜ 0'7 la fõ'

P iy N lkavlagr® folla fjka fjkaj .;a úgP lkavlagrhla ;=, is≥re wdY%fhkao" N lkavlagrhla

;=, ksoyia bf,lafg%dak wdY%fhkao ú≥,sh fomigu .uka lrhs' tfy;a fuu fldgia fol tl;= lr

id∞ .kakd PN iJêhla yryd ú≥,sh .uka ls¯u tla w;lg muKla is≥ fjhs' fï ksid fuh ú≥,s Odrdjla

i|yd jQ lmdghla ke;akï jE,ajhla f,i .kka .; yel' m˙m:j, ú≥,sh tla w;lg .uka lr ùug

fhd∞ .kakdd vfhdavh ( Diode) hkq fuu PN iJêhls'

    ikaê
fjda,aàh;djh

cr®fïkshï = 0.3V
is,slka     = 0.7V

➔

pn ikaêh

➔    ikaê
fjda,aàh;djh

�

➝
➝
➝

➝
➝

➝
➝

➝
➝

➔

➔

P iy N lkavlagr folla w;r bf,lafgdak iy is≥re yqjudrejk whqre

PN ikaêh we;sjk whqre
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vfhdavhl ke;akï PN iJêhl ksr®udKh

fuu igyfka olajd we;' by,ska olajd we;af;a

vfhdavhla y∫kajkq ,nk ixfla;hhs' (Symbol)
igyk my;ska olajd we;s whqre  we;sjqkq PN iJê

;Srh u.ska N fldgfia bf,lafg%dak iy P fldgfia
is≥re wE;alr ;nd isáhs' fï wms fuhg fmr

m˙ÉfPaofhka W.;a lreKq fjhs' oeka fuh yryd

Odrdjla .uka lr ùug W;aidy .ksuq'

fuu A igyfka wm ksoiqkg .;a  PN iJêh

yryd ú≥,s Odrdjla .uka lrùug W;aidy ord we;'

tys N fldgig tkï lef;davhg neg˙ Ok w.%h;a P
fldgig tkï wefkdavhg neg˙ iDk w.%h;a iïnJO

lr we;suq;a PN iJêh yryd ú≥,s Odrdj .uka ls¯ula

is≥ fkdfjhs' fuhg fya;=j Nlkavlagr  fldgfia we;s

ksoyia bf,lafg%dak thg iïnJO Ok w.%h fj;

wdlY_kh ùu;a" P lkavlagr   fldgfia we;s is≥re thg

iïnkaO iDk w.%h fj; wdlY_kh ùu;a ksid WodiSk

PN ikaê ;Srh vv jvd;a mq,q,a ù vfhdavfha m%;sfrdaOh

jeä ls¯uhs'  fuys° PN iJê ;Srh m˙jdrlhla f,i

ú≥,s w.% fol fjka fjkaj ;nd isàu ú≥,sfha .uk

k;r ls¯ug fya;=jhs' oeka wms fuu ú≥,s w.% fol

udre lr n,uq'

fuu  B igyfka N fldgig iDk w.%h;a P
fldgig Ok w.%h;a f,i ú≥,s w.%  udre lr we;'

iudk wdfrdamk w;r we;sjk úlY_kh ksid iDk w.%h

u.ska N fldgfia we;s ksoyia bf,lafg%dako" Ok w.%h

u.ska P fldgfia we;s Ok wdfrdams; is≥reo PN iJêh

fj;g fomiska ;,a,q lrkq ,nhs' túg PN ;Srh b;d

isyskafõ' imhd we;s fjda,aàh;djh iJê fjda,aàh;djhg

iudk fyda Bg jvd jeä kï ^fuh cr®fïkshï i|yd

0'3v la jk w;r is,slka vfhdavhl 0'7v ls'& PN ;Srh

ì£ ksoyia bf,lafg%dak yd is≥re j,g yuq ùug

wjia:dj ,efí' túg fomiskau PN ;Srh fj; f;rmS

we;s ksoyia bf,lafg%dak iy is≥re w;r" fmr is≥jQ

is≥re bf,lafg%dak yqjudrej kej; is≥fõ' tkï N
fldgfia ksoyia bf,lafg%dak P fldgfia is≥re ;=,g

we;=Æ ù W∞iSk ù hduh' túg N fldgfia bf,lafg%dak

ysÛù Ok wdfrdamkhla .kakd w;r" thg iïnJO iDk w.%h u.ska tu bf,lafg%dak wvqj iïmQK_ ls¯ug

neg˙ iDk w.%fhka bf,lafg%dak ,ndfokq ,efí' tf,iu P fldgfia we;s Ok wdfrdamK ysÛù" bf,lafg%dak

jeä ù th iDk wdfrdamKhla .kS' túg P fldgig iïnJO bf,lafg%dak W!k;djhla we;s Ok w.%h
tu bf,lafg%dak ,nd f.k P fldgi iu;=,s;j ;nhs' flfia fyda is≥jkafka neg˙ iDk w.%fha ;snq
bf,lafg%dak vfhdavh yryd neg˙ Ok w.%hg .,d hduhs' tkï vfhdavh yryd ú≥,s Odrdjla f,i

bf,lafg%dak .,d hduhs'

vfhdavhl uQ,sl ls%hdld˙;ajh ±ka wmg meye†<sh' fuh m˙m: ;=, úúO wdldrfhka fhdod .efkk w;r

ó<Û ksnkaOkfhka ta ms<sn|j jvd;a lreKq jgyd.; yels jkq we;'

(A)

p n

p n

+

- +

wefkdavhlef;davh

➾

➾

_

�

�

vfhdavhla ;=,ska tla w;lg muKla Odrdj

.,dhk whqre

(B)

p n

+

- +

wefkdavhlef;davh

➾

➾

_

�

� �

�
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