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%dkaisiagrh ksuù we;af;a fuu igyk whqre vfhdaâ folla tl;= ùfuka nj wms oksuq'
ta wkqj u,aá ógrhla u.ska vfhdav m˙CId lrk wdldrhgu g%dkaisiagrho m˙CId l, yelsfjhs' ksoiqkla
f,i fuu B  igyfkka olajd we;s wdldrhg npn g%dkaisiagrhla .; fyd;a  tys vfhdaâ iïnkaOh
wkqj fíia w.%hg Ok w.%hla iemhQ úg th tógr w.%hg fukau lf,lagrhgo .,d hd hq;=h' fï
w;r tógr lf,lagr fol w;r tla w;lgj;a Odrdj .e,Su is≥ fkdfjhs' m¯CIdfõ° fuhg mgyeks
f,i Odrdj .,d .sfhakï ta wkqj g%dkaisiagrh fodaI ù we;snj fidhd.; yel' fuu m¯CIdfõ° vfhdaâ
iïnkaOh wkqj npn  g%dkaisiagrhla m¯CId lrk wdldrhg fjkia f,i pnp g%dkaisiagrhla m¯CId
l,hq;= nj by; C igyfkka  meye†,s fõ' ta weiq˙kau m¯CIdjg ,lalrk g%dkaisiagrh npn o pnp
o hk njo fidhd.; yels fjhs' tkï pnp g%dkaisiagrhl fíia w.%hg Ok w.%hla iemhQ úg tógr®
lf,lagr® w. j,g th .,d hk uq;a tu mdGdxl ,nd .ekSug pnp g%dkaisiagrhl fíia w.%hg iemhsh
hq;af;a iDk w.%hls' fï wdldrhgu g%dkaisiagrhl fíia w.%h b;s˙ w.% foflka fjka lr y∫kd.;
yels kuq;a tógrh;a lf,lagrh;a fjka fjka j y∫kd .ekSu i|yd tys fíia Odrdj imhd g%dkaisiagrh
keUqre l, hq;=fjhs' u,aáógrfha fm%daí fol yryd msg;g ,ndfok Odrdfjkau th m¯CId l, yels
whqre my; olajd ;sfí'

g%dkaisiagr m˙CId ls¯u
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(Part-1)
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NPNjr®.fha g%dkaisiagrhl tñgr® iy lf,lagr® w.% fjkalr y∫kd.; yels tla l%uhla fuys
oelafõ'A igyfkka olajd we;s whqre NPN g%dkaisiagrh ls%hd;aul ùug tys tñgrhg iDk w.%h;a
lf,lagrhg Ok w.%h;a ,efnk f,i m˙m:h ilid tys fíia w.%h Ok fjda,aáh;djhla iemhsh hq;=h'
u,aáñgrfha m%;sfrdaOh ñkSu i|yd th we;=,; l=vd neg˙hla iúlr we;s w;r tys iDk w.%h r;=
fm%daí tflkao Ok w.%h lΩ fm%daí tflkao msg;g ,ndfok nj wms oksuq' ta wkqj B iy C hk igyka
fol whqre g%dkaisiagrfha m˙m:h u,aáñgrfha neg˙fhkau ilid fíia w.%hg Ok fjda,aáh;djhla olajd
we;s m%;sfrdaOh yryd iïnkaO l, úg g%dkaisiagrh ls%hd;aul jkafka Cigyk whqre w.% .e,mqkq miqjh'
ta wkqj tñgr® iy lf,lagr® w.% fol fjka fjkaj y∫kd.; yelsfõ' PNP g%dkaisiagr i|ydo fï
wdldrhgu fm%daí fol udre lr m¯CIdj l, yelsfjhs'
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■ Wmdx. ye|skaùfï wxl l%uh$ wefu˙lka l%uh

fuu igyfkka N wl=r ixfla;hla
f,i bf,lafg%dksla Wmdx. y∫kajk wdldrh olajd
;sfí' wm ks;r m˙m:j, fhdok 1N 4002 iy IN
4007 hk vfhdav b†˙fhka 1N i|yka jkafka
ukaoehs oeka meye†,sh'  ta wkqj hï Wmdx.hla 2N
hkqfjka mgka.kafka kï th ksielju g%dkaisiagrhls'
ksoiqkla f,i wmg fyd¢ka yqre mqre≥ 2N 3055

mjr® g%dkaisiagrh oelaúh yel' 3N hkqfjka mgka .;fyd;a th ;h˙iagrhls' ukao ;h˙iagrhl iJê
3 la we;s neúks'

 hqfrdamSh l%uh wkqj  bf,lafg%dksla Wmdx.
ye¢kaùu iïmQK_fhkau fjkia l%uhlg is≥fõ' g%dkaisiagrh
fidhd.;a wjêfha°  fr®äfhda  hka;% wd†h i|yd fhdod.;a
Wmdx. OA , OC jeks wl=re fhdod y∫kajk ,°' tl, nyq,j
fhdod.;a OA 70 vfhdavh" OC 70 , OC 72 jeks g%dkaisiagr
fïjdg ksoiqkah' fuys oelafjkafka tu l%uhhs'

fuu l%ufha° uq,a wl=˙ka th wO_ ikakdhl Wmdx.hla f,i y∫kajkafka tl, jeämqru
˙la; jE,aõ l%uh fhdod.;a neúks' miqj meñKs l%u j,° Wmdx.h cr®fïkshï ksmhqulao is,sslka ksmhqulao
hk nj ye¢kaùug wl=rla fh≥kq kuq;a th fuu l%ufha° fhdodf.k ke;af;a tjlg ;snqkq ishΩu Wmdx.
cr®fïkshï ksmhqï neúks' flfia fyda fuu l%uh wo iïmQr®Kfhkau Ndú;fhka bj;aj f.disks'

g%dkaisiagr j, muKla fkdj ish,qu bf,lafg%dksla Wmdx.j, wl=re iy b,lalï fhdod
y∫kd.ekSu myiq lr ;sfnhs' fuu wxl iy wl=re fh°ï ms<sfj, jqjo iEu bf,lafg%dksla Wmdx.hlgu
fmd≥ tlla fkdfõ' tkï fuu Wmdx. ksmojk rgj,a wkqj tajd Ndú;djk ms<sfj,o fjkia fjhs' ksoiqkla
f,i wefu˙lka ksIamdok j, N wl=rla iys;j wxl fhfoa' fuys N wl=˙ka y∫kajkafka Wmdx.fha we;s
pn iJê .kkhs' ta wkqj ;ks pn iJêhla we;s vfhdavh ye¢kafjkafka 1N f,ih'

1N  = pn ikaê tlls
2N  =  pn ikaê folls = g%dkaisiagrhls
3N  = pn ikaê ;=kls

  = vfhdavhls

= ;h˙iagrhls'

m<uq wCIrh fojk wCIrh

O wO_ ikakdhl
A
C
Z

vfhdavhls

g%dkaisiagrhls

fIk6®® vfhdavhls

wo Ndú;djk hqfrdamSh l%uhg wkqj WmlrK j, fhdok Wmdx. bx.%Sis wCIr follska
wdrïN ù ixLHd ;=klska wjika fjhs' tu w.g fhfok ixLHd j,ska ksIaamdolhskaf.a f;dr;=re oelafjk
w;r uq,a wl=re fol fuys° wmsg jeo.;afjhs' my; j.=fjka th meye†,s jkq we;'

fuu j.=j wkqj BC,AD,AF
hk ixfla; wl=re j,ska mgka .kakd wxl iys;
bf,lafg%dksla Wmdx. j, úia;r /ila tu
wxlfhkau ,nd.; yels fjhs' ksoiqkla f,i
AF 115 g%dkaisiagrh .; fyd;a tys AF
hkafkka lshfjkafka th cr®fïkshï wO_
ikakdhlfhka ;kk ,o WÉp ixLHd; (High
Frequency) g%dkaisiagrhla njhs' BC 147
hkq is,slka wO_ ikakdhlfhka ;kk ,o wvq
ixLHd; g%dkaisiagrhls' ó,Ûg wo jeä jYfhkau
Ndú;djk2SA ,2SB ,2SD, 2SC jeks ixfla;
wl=re i|yka cmdkfha ksIamd†; g%dkaisiagr®
fuu l%uhg y∫kd.; fkdyels w;r tajd y∫kd
.ekSfï l%uh ms<sn|j ó<Ûg fidhd n,uq'

■ Wmdx. ye|skaùfï wxl l%uh$ hqfrdamSh l%uh

uq,a wCIrh fojk wCIrh
^wO_ ikakdhlh& ^bf,lafg%dksla Wmdx.h&
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cr®fïkshï

is,slka

vfhdavhls
wvq ixLHd; g%dkaisiagrhls

wvq ixLHd; mjr® g%dkaisiagrhls
WÉp ixLHd; g%dkaisiagrhls

wdf,dal ixfõ° Wmdx.
;h˙iagr

iaúÑka g%dkaisiagr
mjr® ;h˙iagr
mjr® iaúÑka g%dkaisiagr
mjr® vfhdaâ
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fuys olajd we;af;a kùk fudagr® r: j,
b.aksIka iy bkafclaIka fldïmshqgr i|yd o;a;hla f,i
wjYH flfrk tka‚ka fõ.h olajk m,aia ;rx.h ,nd .kakd
tla wdldrhls' fikairh ;=, we;af;a ia:Sr pqïnlhla jgd T;d
we;s lïì oÛrhls' *a,hsù,a oe;a;la tu fikairh wi,ska
.uka ls¯fï° ú≥,s ;rx.hla we;sjk w;r tu ;rx.h
,nd.kakd tka‚ka md,k fldïmshqgrh wjYH tka‚ka fõ.h
.Kkh lr .kS' fikairfha  isg  md,k tallh olajd jeä
≥rla  fujeks ≥j_, ;rx.hla .uka ls¯fï° tajd ;j ≥rg;a
≥j_, jk neúka tu ≥j_, ;rx. jO_kh l< hq;=fjhs'

*a,hsù,a fikairhl ix« fjda,aàh;djh

■ g%dkaisiagr m˙m: ksr®udKh

jO_lhla hkqfjka wm
y∫kajkafka wms fyd¢ka wid we;s
weïma,s*hrhhs' (Amplifier) ≥j_, ú≥,s
;rx. fuh yryd heùfuka m%n,
;rx. njg m;a l< yel' by;
igyfka th fmkajd we;' tys jïmiska
we;=,q lrkq ,nk ≥j_, ;rx.hu ol=kq
miska tys ixLHd;h fjkia fkdfjkfia
m%n,;djfhka muKla jeäù we;'

g%dkaisiagrh uQ,sl fldgf.k  ishΩu bf,lafg%dksla m˙m: ksr®udKh fjhs' fï w;=˙ka
fudagr® r: bf,lafg%dksla m˙m: i|yd g%dkaisiagrh jeäjYfhkau fhofjkafka iaúphla iy jO_lhla
f,ih' tjeks m˙m: lsysmhla ksr®udKh lrk whqre ó<Ûg fidhd n,uq'

 ■ g%dkaisiagrh jO_lhla f,i fhoSu

weïma,s*hrhlska is≥jk ix« jO_kh

���
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by; olajd we;s ixfla; l%uh wkqj
2SA 940 g%dkaisiagrh ms<sn|j lreKq ú.%y lr
n,uq' tys 2S hkafkka th cmka g%dkaisiagrhla nj
lshfjhs'  A wlaIrfhka pnp g%dkaisiagrhla nj;a"
WÉp ixLHd; ls%hd ld˙;ajfhka hq;= nj;a lshfjhs'

uq,a wCIrh fojk wCIrh

2S hkq cmka
;DCIKsl
m%us;s
ixfla;h fõ'

A pnp WÉp ixLHd; g%dkaisaiagrhls'
B pnp my;a  ixLHd; g%dkaisaiagrhls'
C npn WÉp ixLHd; g%dkaisaiagrhls'
D npn WÉp ixLHd; g%dkaisaiagrhls'

bf,lafg%dksla m˙m: ksr®udKfha° ;ekg iq≥iq g%dkaisiagrh fidhd .ekqug by; b†˙m;a
l, igyka b;d m%fhdackj;a jkq we;' tfy;a fïjd l,ska l,g udrejk w;r wo jkúg fuhg yd;amiskau
fjkia wdldrhg g%dkaisiagr jr®. flfrk nj;a isys ;nd.; hq;=h'

weïma,s*hrh
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�






uhsl%fmdaka" leiÜ hka;%" ;eá jdok hka;% wd†fhka uq,skau y~  Wm†kafka by; jï miska fmkajd we;s
wdldrfha ≥j_, ;rx. f,i jk w;r" iamSlrhla ls%hd lrùug ;rï tajd m%n, lrkafka by; fmkajd
we;s jO_lfhka ke;akï weïma,s*hrfhks'

kùk fudagr® r: j, fhdod.kakd fudfg%dksla iy fcfg%dksla hk tka‚ka j._j, iy ABS
fí%la moaO;s jeks bf,lafg%dksla md,kfhka hq;a moaO;s rdYshluo fkdfhla wdldrfha fikair® (Sensors)
Ndú;d jk w;r tajdhska ksl=;a jkafkao b;d ≥j_, ú≥,s ix{d ;rx.hka fõ' ta ta moaO;s ls%hdlrùug
fuu ;rx. m%n, lsrSugo fhdokafka by; i|yka l, jO_lhl l%shdld˙Fjh we;s bf,lafg%dksla m˙m:
fõ' fï ksid jO_lhl wNHka;r l%shdld˙Fjh jgyd .ekSu wmg fndfyda  m%fhdackj;a fjhs' tfukau
kùk  ixlSr®K fudagr® r: j, fhfok fudfg%dksla iy fcfg%dksla tka‚ka md,k l%u wd†h jgyd .ekSugo
tu oekqu Wmld¯ fjhs'
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g%dkaisiagrho jO_lhls' ukao h;a tys fíia w.%hg imhk Odrdj wvq jeä lrk úg thg
wkql+,j lf,lagrfhka msgjk Odrdjo wvq jeä jk neúks' fï wkqj fíia Odrdj f,i ≥j_, ;rx.hla
,nd ≥kfyd;a lf,lagrfhka" tu ;rx.hg wkql+, f,i iE≥kq m%n, Odrdjla jO_kh jqkq ;rx.h f,i
msgúh hq;=h' by; úia;rl, *a,hs ù,a fikair ;rx.h jO_kh ls¯ugo fï wkqj g%dkaisiagrh fhdod.;
yelsfjhs' tfy;a fuysos .eg,q lsysmhla we;sjk w;r my; igyk ;=,ska tajd jgyd .; yelsfjhss'

fuu igyfka hï fikairhlska fyda WmlrKhlska ksl=;a jk A ix{d ;rx.h
g%dkaisiagrfha fíia Odrdj f,i fhdojd lf,lagrfhka A1 ;rx.h jO_kh jqkq ;rx.h f,i ,nd.;
hq;=hhs is;kak' fuu g%dkaisiagrh NPN tlla neúka tys fíia w.%hg iemhssh hq;af;a Ok w.%hls' tfy;a
wms jO_kh ls¯ug n,dfmdfrd;a;= jkA;rx.fha by, fldgi úoHq;a jYfhka Ok jk w;r my; fldgi
iDk fõ' túg fuu ;rx.h g%dkaisiagrh l%shd lrùug fíia w.%hg iïnJO l,fyd;a ;rx.fha Ok
fldgfia° g%dkaisiagrh l%shd;aul jk w;r iDk fldgfia° wls%h jkq we;' fuh wmsg we;sjk m<uqjk
.eg,qjhs' ó,Ûg g%%dkaisiagrh ;=,o PN iJê folla we;s w;r" fuh NPN g%dkaisiagrhla neúka tu
iJêhla ì£ug 0'7v l fjda,aàh;djhla ;rx.fha ;sìh hq;=h' tfy;a t;rï fjda,aàh;djhla fuu ≥j_,
;rx.fhaa fkd;sfnkakg mqΩjks' ;jo fuu l%ufhka ix{d ;rx.h " wmg wjYH f,i A1 whqre fkdj
A2 whqre Wvq há l=re ù (inverting) jO_kh fjhs' tfy;a th we;eï m˙m: i|yd .egΩjla fkdjkq
we;' flfia kuq≥ g%dkaisiagrh jO_lhla f,i fh†h yels  wdldr ;=kla we;s w;r fuu l%u w;=˙ka
wmg wjYH tla tla M, ,nd.; yels fjhs' g%dkaisiagrhla jO_lhla f,i fh†h yels fuu wdldr ;=k
uq,skau jgyd .ksuq'

ix« jO_kfha° is≥jk ix« bkajr®Ü ùu
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hï úoHq;a ix{djla jO_kh
ls¯ug jO_lhla f,i g%dkaisiagrh
fhdod.ekSfï° thg m%odk (Input)
w.% folla iy m%;sodk (Output) w.%
folla we;=,;a úh hq;=h' fuf,i w.%
folla fh†h hq;= kuq;a g%dkaisiagrhl
we;af;a w.% ;=kla muKla neúka tla
w.%hla fmd≥ w.%h f,i fhdod.ekSug
is≥fjhs' by; a igyfkka tf,i
tógrh fmd≥ w.%h f,io" b igyfkka
fíia w.%h fmd≥ w.%h f,io" c
igyfkka lf,lagrh fmd≥ w.%h
f,io f.k fuu m˙m: wdldr ;=k
ilid we;' fï l%u tlsfkl w;r we;s
iudk wiudk;d ó,Ûg fidhd n,uq'

g%dkaisiagrh m˙m:hl fh†h yels wdldr

 ■ ix« jr®Okfha° u;=jk .egΩ

 ■ g%dkaisiagrhla weïma,s*hrhla f,i fh†h yels wdldr
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C B

E

C

B
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(C). Common Collector
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fuys olajd we;af;a tógrh fmd≥ w.%h f,i f.k we;s wdldrhhs' tys° wm imhk ix{d
;rx.h m%n, f,i jO_kh jqj;a tu ix{d fol w;r wxYl 180 l l,d fjkila mj;S' fuf,i tu
ix{d Wvq há l=rej mej;=k;a th tka‚ka md,k tall i|yd ,nd .kakd tka‚ka fõ. ix{d wd†h
i|yd  .eg,qjla fkdfõ'

 ■  fmd≥ tógr w.% m˙m:h

by; igyfka fíia w.%h fmd≥ w.%h f,i f.k m˙m:h ilid we;' fuys° m%odk ix{dj
iy m%;sodk ix{dj w;r l,d fjkila we;s fkdùu tla úfYaIhls' ;jo fuu l%ufha° ix{d ;rx.fha
Odrdfõ fjkila fyda jO_khla we;s fkdjqk;a fjda,aàh;djfha jO_khla we;s fjhs' we;eï ldhH_hka i|yd
fuu l%uh fhdod.ekSu is≥ fjhs' ksoiqkla f,i bosrsfhaoS wmg yuqjk fjda,afÜca iageì,hsiska m˙m:
j, fuh fhdodf.k ;sfnkq oelsh yelsjkq we;'

by; m˙m: igyfka fmd≥ w.%h f,i f.k we;af;a lf,lagr w.%hhs' fuu l%ufha°o
fmd≥ tógr l%ufha° fuka wêl Odrd ,dNhla  ,efnhs' tfy;a tys° ix{d ;rx.fha l,d fjkila we;s
fkdfjhs'

by; olajk ,o g%dkaisiagr® jO_l m˙m: w;=˙ka fudagr® r: i|yd fhfok bf,lafg%dksla
moaO;s j, ix{d jO_kh i|yd jeä jYfhkau fhfokafka fmd≥ tógr l%uhhs' fuu l%uh ksoiqkg f.k
fmr  msgqfõ ° Wmqgd oelajQ ix{d jO_kfha° mek k.sk .egΩ i|yd ms<s;=re ,nd .ksuq'

����	�

 ■  fmd≥ fíia w.% m˙m:h

 ■  fmd≥ lf,lagr® w.% m˙m:h
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fuhg fmr msgqfõ olajd
we;s tka‚ka fõ. fikairfhka ,efnk
ix{d ;rx.h jO_kh ls¯ug fhdod.;
yels weïma,s*hrhla fyj;a jO_lhla
fuu igyfka olajd we;' tógrh fmd≥
w.%h f,i f.k we;s neúka fuys°
ix{d ;rx.h m%n, f,i jO_kh jqj;a
tu ix{d fol w;r wxYl 180 l l,d
fjkila we;s fjhs' tfy;a th tka‚ka
fõ. ix{djlg fldfy;au .egΩjla
fkdfjhs' fuu ix{d jO_kfha° we;sfjk
.eg,q iy tajd uevmeje;afjk whqre
ó,Ûg fidhd n,uq'

fuu Ñ;%fha by, fldgiska fuhg
fmr igyfka b†˙m;a l, ir, jO_l m˙m:hu
A B C D hkqfjka fldgia 4 lg fjka lr we;' ta
ta fldgia j,° l%u l%ufhka ;rx.h jO_kh jk
whqre thg my;ska we;s j.=fjka fmkajhs' C1
lemeisgrh fikairfhka ,efnk úoHq;a ix{d
;rx.h muKla jO_lh ;=,g we;=,q ls˙ug Wmld¯
fjhs' tkï th iïnJO jk B fldgfia we;s ir,
Odrd fjda,aàh;djh is.ak,a ;rx.h ,nd .kakd
fikairhg  we;=Æ ùu C1 lemeisgrh u.ska je,lS
is.ak,a ;rx.h muKla we;=Ω lrhs' 180 msgqfõ
lemEisgr ;=,ska ir, Odrdjka k;r ù fuu is.ak,a
;rx. muKla .uka lrk whqre úia;r úh' tf,i
,nd .kakd ;rx.h iy fjda,aàh;djh j.=fõ A
fldgig  wh;a my;u fldgiskaa fmkajd we;'

B fldgfia R1 iy R2 m%;sfrdaOl
fol u.ska fíia w.%h ls%hd;aul ùug wjYH l=vd
fjd,aàh;djh ilia lr we;' B fldgi my;ska
thg wh;a ix{d ;rx.h ;=, lv b˙j,ska fmkajd
we;af;a tu fjda,aáh;djhhs'

V1 hkqfjka th y∫kajd we;s w;r fuh is,slka g%dkaisiagrhla neúka th 0.7V g jvd
jeä úh hq;=h' A fldgfia we;s ix{d ;rx.h B fldgfia V1 fjda,aàh;djh yd tla jQ úg tu
fjd,aàh;djh ;rx.fha yevhgu wvq jeä ùfuka tu B j.=fõ my;ska we;s ;rx.h iE° we;' oeka
B fldgfia  iy A fldgfia we;s ;rx. folu tlu yevfha" tl iudk ;rx. folla nj wmg fmkS
.sho fï fol w;r f,dl= fjkila ;sfnhs' tkï A ;rx.fha wvla Ok jk w;r b;s˙ wv iDk jk
kuq;a B ;rx.h iïmQK_fhkau Ok wdfrdams;hla .kakd w;r fjda,aàh;d wvq jeä ùfuka muKla tu
;rx. yevh f.k we;' ta iu.u fuhg fmr úia;r l, tla .eg,qjla ksrdlrKh ù we;' tkï
B ;rx.fha iDk fldgila fkdue;s ksid iïmQK_ ;rx.h ;=<u g%kaisiagrfha fíia Odrdj imhd th
l%shd;aulj ;eìh yel' ;jo B fldgfia m%;sfrdaOl u.ska ilia l, V1 fjda,aàh;djh 0.7V lg jvd
jeä neúka g%dkaisiagrfha fíia tógr PN iJêh yryd Odrdj .uka lr úh yelsfjhs'

B fldgfia we;s ;rx.hg wkql+,j fíia Odrdj u.ska tógr lf,lagr® Odrdj md,kh
ùfuka C fldgfia jO_kh jqkq ;rx.h we;sù we;' th wms A fldgfika jO_lhg we;=,q l, m%odk
;rx.hu jO_kh ùfuka we;s jQ tlls' tfy;a fuu ;rx.h yevfhka iy m%n,;djfhka wms

■  Odrd jO_kh is≥jk whqre

ir, weïma,s*hr m˙m:hla
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by; A igyfka olajd we;af;a wm fuhg fmr W.;a g%dkaisiagrh iaúphla f,i fh≥
m˙m:hls' fuys fíia Odrdj wkqj lf,lagr® Odrdj fjkia l, yels neúka lf,lagrhg iïnJO n,anhg
wjYH Odrdj .Kkh lr ta wkqj R m%;sfrdaOlh fh†h yel' fuh g%dkaisiagrh iaúphla f,i fh°fïoS
we;s ;j;a tla jdishla jk w;r ta u.ska Odrd md,khlska hq;=j WmlrK j,g Odrdj iemhSu l, yelsfõ'
tfy;a by; igyfkys NPNg%dkaisiagrh iaúphla f,i ì£ug fíia w.%hg iïnkaO Ok w.%h kj;kjdg
jvd th kej;ajQ ú.i fíia w.%h iDk w.%hg iïnJO l, yels kï g%dkaisiagrfha ì£u jyd is≥ fjhs'
B igyk tf,i ie,iqï lrk ,oaols' tys fhdod we;s  iaúph foux (Two Way) iaúphla jk w;r
iaúph ì¢ ú.i fíia w.%h iDk w.%hg iajhxlS%hju iïnJOj  ì£u blauka lrhs' fuh jvd;a läkï
l, yels l%uhla C igyfka fmkajhs' tys foux iaúph fjkqjg uq,ska Ndú;d l, S iaúphu fhd∞ we;s
w;r R2 frisiagrh iaúph ì£ jydu fíia w.%h iDk w.%h njg m;a lr tñgr® lf,lagr® m˙m:h
jyd ì¢kq ,nhs

 g%dkaisiagrhla iaúphla f,i n,anhla oe,aùug fhdok whqre úia;r úh' tys° we;sjk
fodaIhla u. yerùug .; hq;= mshjr úia;r ls¯ug tu igyk kej; we| .ksuq'

■ g%dkaisiagrh iaúphla f,i fh°h hq;= whqre

(A) (B) (C)

fuys olajd we;af;a wm fuf;la wOHhkh
lrk ,o g%dkaisiagr m˙m:j,gu wkqrEm jQ  m˙m:hls'
fuu m˙m:fha fhdod we;s fldgiaj, w.hka fidhd
.ekqug W;aidy .ekSfuka  fuu m˙m: ksr®udKh ms<sn|j
b;d fyd| oekqula ,nd .; yels fjhs' fuys  we;s
g%dkaisiagrh n,anhla oe,aùug iaúphla f,i fhdod f.k
;sfnhs' tfiakï  fï i|yd wm úiska fhdod .; hq;af;a
iaúÑka g%dkaisiagrhls' fuu npn g%dkaisiagrh is,slka
j._fhka f;dard .kafka kï 283 msgqfõ olajd we;s whqre
tys ixfla; wxlh wdrïN úh hq;af;a BS hk wl=re
foflks' Ndú;d lr we;s n,anh m%n, tlla kï thg

 ■ iq≥iq g%dkaisiagr f;dard .ekSu

g%dkaisiagrh iaúphla f,i fh°fï° m˙m:h iliaúh hq;= whqre

����	�

n,dfmdfrd;a;= jqkq jO_l ;rx.hu  kuq;a" tu ;rx. fol w;ro f,dl= fjkia lï folla we;' ñka
tl fjkila jkafka jO_khù we;s ;rx.h Wvq hálre ùuhs'tkï tys wxYl 180 l l,d fjkila we;'
fmr  msgqfõ fuh is≥jk wdldrh fmkajd we;' fuu fjki we;s fkdjk f,i ix« jO_kh .; hq;=kï
wmg 30'4 m˙Éf√ofha úia;r l< wdldrhg fmd≥ lf,lagr® w.% m˙m:h fhd∞.; hq;=j we;' tfia;a
ke;akï fujeksu ;j;a g%dkaisiagrhla yryd heúh hq;=j we;' tfy;a fuu fjki fndfyda m˙m: i|yd
n,mdkafka ke;'

fuys fojk fjki jkafka  m%odk ;rx.fha  iDk fldgi m%;sodk ;rx.fha fkdue;s w;r
th Ok fjda,aàh;djhu wvq jeä ùulska ie° ;sîuhs'' ;s;a b˙ j,ska olajd we;s R3 m%;sfrdaOlh u.ska
imhd we;s V2 fjda,àSh;djh bj;a ls¯fuka fuu ;rx.h ksis f,i ,nd .; yels w;r ta i|yd C2
lemEisgrh fhd∞ we;' C2 lemeisgrh ;=,ska V2 ir, Odrd fjda,aàh;djh .uka fkdls˙fuka jO_kh
jqkq ;rx.h muKla D fldgig meñK  we;' by; oelajqkq ;rx.h ;j≥rg;a jO_kh l< hq;= kï
fufia jrla jO_kh jqkq ;rx.h fujeksu ;j;a g%dkaisiagr® m˙m:hla yryd heùfuka ;j ≥rg;a jO_kh
l, yelsjdla fukau Wvq hál=re ùuo j,lajd.; yel'
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wjYH jeä Odrdj ,nd °ug fï i|yd fhdod.; hq;= jkafka mjr® g%dkaisiagrhls' ta i|yd
túg fhdod.; hq;= jkafka BU wl=re foflka mgka .kakd g%dkaisiagrhls' fuf,i wm iq≥iq hhs f;drd.;a
wxlhg g%dkaisiagrhla fj<| fmdf,a fidhd.; fkdyels kï l< hq;af;a tu wxlhg .e,fmk fjk;a
g%dkaisiagrhla (Equalent) fâgd fmd;la weiq˙ka fidhd .ekSuhs'

by; m˙m:fha fhdod.kakd fjda,aàh;djh fjda,aÜ 12 la jk w;r n,anh yryd tu
fjda,aàh;djh g%dkaisiagrfha tógr iy lf,lagr w.% w;r fhofjhs' tkï th g%dkaisiagrfha tógr
lf,lagr® fjda,aàh;djhhs' (VCE) wm f;drd.;a g%dkaisiagrfha fuu fjda,aàh;djh fâgd fmdf;ka m¯CId
lr thg Tfrd;a;= fok w.hlska  g%dkaisiagrhla f;dard .; hq;=h' fuys° wm fhdod.kakd fjda,aàh;djhg
uola jeä fjda,aàh;djhlg Tfrd;a;= fok g%dkaisiagrhla f;dard .ekSu jvd;a WÑ;h'

%dkaisiagrhla u.ska we;s lrk Odrd jO_kh wms m%;s,dNh (Gain) kñka y∫kajkafkuq'
tógr lf,lagr w.% yryd .,dhk Odrdj (Ic) fíia Odrdfjka (Ib) fn°fuka fuu f.aka w.h ,efí
(           ) fï wdY%fhka wmg  R m%;sfrdaOlfha w.ho fidhd.; yelsfjhs' ksoiqkla f,i by; m˙m:hg
wm f;dard.;a g%dkaisiagrfha f.aka w.h 1:10 la fõ hhs is;uq' fï w;r fhdod we;s n,anh ñ,s weïmshr®
100 la Wrd .kafka hhs is;uq' tfia kï tu Odrdj n,anhg ,nd °ug g%dkaisiagr fíia w.%hg ñ,s weïmshr
10 la ,nd †h hq;= fjhs' tfiakï R m%;sfrdaOlh f,i f;dard .; hq;af;a  tu ñ,s weïmshr 10 l Odrdj
.,d hd yels w.fhks' tys m%n,;djho (Watt) thg i˙,k f,i ;sìh hq;=h'

wm f;dard.;a g%dkaisiagrfha CIu;djh .eko (Watt)  fuys° wjOdkh fhduqúh hq;= fjhs'
tkï fuu m˙m:fha n,anh yryd fjda,aÜ 12 l mSvkh hgf;a ñ,s weïmshr 100 la .,d hk neúka
tys CIu;djh ñ,s fjdÜ 1200 ls' tkï fjdÜ 1'2 ls' tfiakï g%dkaisiagrh fhdod.; hq;af;a o tu
CIu;djhg Tfrd;a;= fok f,isks' g%dkaisiagr fâgd fmd;lska tu CIu;djhg Tfrd;a;= fok g%dkaisiagrh
fidhd.; yels fjhs' tfia ke;;a tu g%dkaisiagrh Tfrd;a;= fok tógr lf,lagr fjda,aàh;djh (VCE)
tu w.%  yryd .uka lrk  Wm¯u Odrdfjka .=K ls¯fukao fuu CIu;djh ,nd .; yel'

iq≥iq g%dkaisiagrhla f;dard.ekSug  hï g%dkaisiagrhl CIu;djh fâgd fmdf;a lreKq ;=,ska
.Kkh lr ,nd .ekSfï° fuu lreK ms<sn|j wjOdkh fhduqúh hq;=h' tkï hï g%dkaisiagrhl tógr
lf,lagr Odrdj (Ice) weïmshr tllao" tógr lf,lagr fjda,aàh;djh (Vce) fjd,aÜ 100la f,io"
fv,agd fmd;l i|yka  fjhs kï wm okakd m˙† tys CIu;djh fjdÜ 100 la úh hq;=h' tfy;a fv,agd
fmdf;a th fjdÜ 50 la jeks wvq w.hla f,i i|yka úh yel' fï wkqj fâgd fmdf;a i|ykaj we;af;a
th Tfrd;a;= fok Wm¯u tógr® lf,lagr fjda,à;djh iy Odrdj jk w;r i|ykaj we;s tu
CIu;dw.h fkdblaujk fia tu fjda,aàh;d iy Odrd w.hka fhd∞.; hq;=h'fuh ;j ≥rg;a meye†<s
lrkjdkï fjda,àh;djh 100 la fhd∞.kafka kï Odrdj weïmshr nd.hlg jvd fkdfh†h hq;=h' Odrdj
weïmshrhla fhdokafka kï fjda,aàh;djh fjda,Ü 50 lg jvd fkdfh†h hq;=h' fuf,i tys CIu;djh
lsis úfgl;a  olajd we;s w.h blauùug bv fkd†h hq;=h'

β = Ic
Ib

bf,lafg%dksla m˙m: j,° fkdfhla fkdfhla
fya;+ka u; tla g%dkaisiagrhlska ;j;a g%dkaisiagrhla
md,kh flfrk wjia:d oelsh yels fjhs' fuu fya;=
wjfndaO lr .ekSu ;=,ska m˙m: ksr®udKh ls¯fï
yelshdjo jO_kh lr.; yelsfjhs' fuys olajd we;af;a
tjka tla wjia:djls' uq,skau fuys u;=j we;s .eg,qj
wjfndaO lr.ksuq' a m˙m:fha we;s L n,anh ls%hd lrúh
hq;af;a S iaúpfhks' S iaúph u.ska ì¢kafka iDK w.%h
jk w;r ta i|yd n,anfha tla w.%hla ia:sr f,i Ok
w.%hg iïnkaO úh hq;= fjhs' oeka fuu m˙m:h ls%hd

  ■ v%hsõ g%dkaisiagr (Drive transistors)

lrhs' ó<Ûg fuu m˙m:h ls%hd lrùug g%dkaisiagrhla fhdod.; hq;= hhs is;uq' b igyfka olajd we;af;a
tu W;aidyhhs' fuys  L n,anh ia:sr f,iu Ok w.%hg iïnkaOj we;s fyhska fhdod .kakd g%dkaisiagrh
u.ska ì¢h hq;af;a tys  iDk w.%hhs tfia kï ta i|yd  fhdod.; hq;af;ao npn g%dkaisiagrhls' b igyk
whqre ta i|yd npn g%dkaisiagrhla fhdod.kq ,enqjo ó,Ûg .egΩj jkafka tys fíia Odrdj iemhSuhs'
ukao fuh npn g%dkaisiagrhla neúka tys fíia Odrdj f,i Ok w.%hla iemhsh hq;= kuq;a iaúpfhka
,efnkafka iDk w.%hla neúks' u;= jqkq tu .egZÆj b igyfkka olajd we;s w;r ta i|yd úi∫ula
ó<Û igyfkka olajd we;'
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v%hsõ g%dkaisiagrhla fhfok ;j;a wjia:djka folla fuys olajd we;' fuys a igyfka  ir,
Odrd fudagrhla g%dkaisiagrhla yryd ls%hd lrùug ilid we;' fuu fudagrh i|yd weïmshr® 4l Odrdjla
wjYH w;r tu Odrdjg Tfrd;a;= fok f,i T1 mjr® g%dkaisiagrh fhdod we;ehs is;uq' idudkHfhka
mjr® g%dkaisiagrhl f.aka (Gain) w.h b;d wvq w;r fhdod we;s T1 g%dkaisiagrfha tu w.h 1: 10
ls' ta wkqj tys fíia Odrdj f,i ñ,s weïmshr 400 l Odrdjla iemhsh hq;= fjhs' tfy;a fuys we;s
.egΩj ù we;af;a fíia Odrdj md,kh lrk S iaúph yryd ,nd .; yels Wm¯u Odrdj ñ,s weïmshr
200 la ùuhs' oeka fuu T1 g%dkaisiagrfha f.aka w.h jeälr .kafka flfiao@

b igyfkka olajd we;af;a T1 g%dkaisiagrfha f.aka w.h jeälr .ekqug fhdok ,o
Wml%uhls' tys° T1 fíia Odrdj iemhSug T2g%dkaisiagrh fhdod we;' fuu T2 g%dkaisiagrh yryd iemhsh
hq;af;a ñ,s weïmshr 400 l wvq Odrdjla neúka ta i|yd  mjr® g%dkaisiagrhlau fhdod .ekSu wjYH
fkdfõ' ta wkqj thg f.aka w.h jeä g%dkaisiagrhla jqjo fhdod.; yel' wms ta i|yd 1:50 l f.aka
w.hla we;s g%dkaisiagrhla fhdod.;af;a hhs is;uq' tfia kï fudagrh ls%hd lrùug tu T2 g%dkaisiagrhg
iemhsh hq;af;a ñ,s weïmshr 10la muK jQ b;d wvq Odrdjls' th S iaúpfhka myiqfjka iemhsh yel'
T2 hkq pnp g%dkaisiagrhla neúka fuys° iaúph iïnkaO úh hq;af;a iDk w.%hgh' b igyfka th
meyeos,sj olajd we;' fuys° T1 mjr® g%dkaisiagrfha v%hsõ g%dkaisiagrh f,i T2 , pnp g%dkaisiagrh
ls%hdlrhs'

by; igyfkau u;=úh yels ;j;a .eg,qjlg ms<shula C igyfka olajd we;' fuys°
iaúpfhka ,efnkafka iDk w.%hla fkdj Ok w.%hla hhs wms is;uq' túg T2 f,i npn g%dkaisiagrhla
fhdod.; hq;=jk w;r tu.ska T1 ,npn g%dkaisiagrh ls%hdlrúh fkdyels fjhs' ukao ta i|yd Ok w.%hla
wjYH kuq;a T2 u.ska ,efnkafka iDk w.%hla neúks' tfy;a C igyfka oelafjk whqre m˙m:h ilid
.ekSfuka th iïmQr®Kfhkau fjkia jQ wdldrhlg bgqlr .; yels fjhs' tfy;a tys° iaúph fhdod.;
hq;= jkafka ks;r lkagElaÜ iïnkaOj mj;sk tlls' oeka fuys ls%hdld˙;ajh fidhd n,uq'

C igyfka oelafjkafka fudagrh k;r lr we;s wjia:djla jk w;r ta i|yd ks;r
iïnkaOj mj;sk iaúphla Ndú;d l, hq;=fjhs' iaúph iïnkaOj we;s ksid ta yryd T2 ls%hd;aulj
mj;shs' T2 ls%hd;aulj we;s neúka ta yryd T1 fíia w.%h iDk w.%hlaj tu T2 g%dkaisiagrh wlS%hj
tkï fudagrh k;rj ;sfnhs' fudagrh ls%hdlrùu i|yd S iaúph úikaê l, úg T2 wlS%hj T1 fíia
w.%h iDk w.%fhka ñfoa' ta iu.u R m%;sfrdaOlh yryd Ok w.%h T1 fíia w.%hg ,eîfuka th
ls%hd;aulj fudagrh ls%hdlrhs' R m%;sfrdaOlh f;dardf.k we;af;a T1 fíia w.%hg wjYH Odrdj iemhsh
yels w.fhks' fï v%hsõ g%dkaisiagrhla fhfok ;j;a wdldrhls'

 igyfka fmr wm fhdod.;a   T1, npn
g%dkaisiagrh ls%hd lrùug T2 ,pnp g%dkaisiagrh fhdod we;'
oeka  fuu T2 g%dkaisiagrh ls%hdlr ùug tys fíia w.%hg
iemhsh hq;af;a iDk w.%hla neúka S iaúph iq≥iq
m%;sfrdaOlhla yryd fl,skau iïnkaO lr u;= jqkq .egΩj
ksrdlrKh l, yelsj ;sfnhs' fuys T1 g%dkaisiagrh ls%hd
lrjk v%hsõ g%dkaisiagrhla f,i T2 g%dkaisiagrh ye¢kafjhs'

T1 = C1061
R  =  1kΩ

T1 = C1061
T2 = A 564

R1  =  10kΩ
R2  =   1kΩ

T1 = C1061
T2 = C  828

R1  =  10kΩ
R2  =   1kΩ

  ■ v%hsõ g%dkaisiagr fhfok wjia:d

(a) (b) (c)

v%hsõ g%dkaisiagr fhfok wjia:d
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