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g%dkaisiagrj, m%Odk m%fNao folls'

1' -------------------------------------------------------------- 2' ------------------------------------------------------------------

oaú O%ej g%dkaisiagr

fujeks g%dkaisiagrj, l%shdjg l=yr fukau bf,lafg%dako odhl fõ'

iudk j¾.fha ndyH w¾O ikakdhl m%foaY folla w;r ;=kS m%;súreoaO j¾.fha ndyH w¾O ikakdhl m%foaYhla we;s

lsÍfuka g%dkaisiagrh ksmojd ;sfí'

iudk j¾.fha ndyH w¾O ikakdhl m%foaY foflka tll ud;%K uÜgu by< jk w;r Bg iïnkaê; w.%h

úfudaplh  (Emitter-E) f,i;a tu j¾.fhau wfkla ndyH w¾O ikakdhl m%foaYhg iïnkaê; w.%h ix.%dylh

(Collector - C) f,i;a ye¢ka fõ' ueo we;s m%;súreoaO j¾.fha ndyH w¾O ikakdhl m%foaYhg iïnkaê; w.%h mdou

(Base-B) hs'

g%dkaisiagrj, Ndú;

g%dkaisiagrj, uQ,sl Ndú; folls'

1' -------------------------------------------------------------- 2' ------------------------------------------------------------------

ix{d j¾Okfha§ g%dkaisiagrhl l%shdj

ix{d j¾Okfha § g%dkaisiagrhl E - B ikaêh fmr keUqre l< hq;= w;r B - C ikaêh miq keUqre l, hq;= h'

E - B ikaêfha fmr keUqre fjda,aàh;dj" ikaêfha wNHka;r úNj ndOlh hka;ñka blauùug m%udKj;a w.hl

;nd .kakd w;r B - C ikaêfha miq keUqre fjda,aàh;dj ;rula by< w.hl ;nd .efka'

Explore the World with a New Vision...
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n p n  g%dkaisiagrhla i,lkak'

E - B ikaêh nyq;r jdyl i|yd fmr keUqre lr we;s neúka E isg B foig ksoyia e .,d ths' óg wkqrEm Odrdj

úfudajl Odrdj (IE) hs' B fmfofia§ w,am;r jdyl njg m;ajk fuu e, l=yr iuÕ m%;sixfhdackh fõ' fuu

m%;sixfhdackh wju lsÍu i|yd

 B fmfoi mgqjg idod ;sîu;a"

 B - C ikaêh w,am;r jdyl i|yd fyd¢ka fmr keUqre lr ;sîu;a"

WmldÍ fõ' fufia wju m%;sixfhdackhlska hqla;j B - C ikaêh yryd .,d hk e j,g wkqrEm Odrdj ix.%dyl

Odrdj ^IC) hs'B fldgfia § isÿ jQ m%;sixfhdackh fya;=fjka tu fldgi iDK f,i wdfrdamKh ùug mgka .kakd

w;r tys úoHq;a WodiSk nj /l .ekSu i|yd mdou w.%h yryd e msg;g .,d hhs' óg wkqrEm Odrdj mdou Odrdj

(IB) hs'

 IC  <  IE  yd  IC  ~ IE

 IB  <<  IC  , IE

 IE  =  IB  +  IC

 g%dkaisiagrhl mßm: ixfla;fha we;s B ysi" úfudapl Odrdfõ ÈYdj ksrEmKh lrhs'

g%dkaisiagrhla iuÕ fhfok Odrd yd fjda,aàh;d ixfla;

( Voltage and current symbols for a transistor )
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IE , IC, IB : ir, Odrd

iE , iC , iB : m%;Hdj¾; Odrd

VBE = VB - VE : úfudaplhg idfmalaIj mdofï úNjh

VCB = VC - VB : mdoug idfmalaIj ix.%dylfha úNjh

VCE = VC - VE : úfudaplhg idfmalaIj ix.%dylfha úNjh

úNj m%;s,dNh ( AV )
( Voltage gain )

---------------------------------------------------------------------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------------------------------------------------------------------------

Odrd m%;s,dNh ( A1 )
( Current gain )

---------------------------------------------------------------------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------------------------------------------------------------------------

g%dkaisiagrhla Ndú; l< yels úkHdi

( Circuit configurations of a transister )

g%dkaisiagrhlg we;af;a w.% 3 la muKla jqjo ish¿u fh§ï j,§ mdfya th w.% 4 la iys; WmlrKhla f,i Ndú;

lsÍug isÿ fõ' fïksid E, B yd C hk w.% 3 ka tlla m%odkhg;a m%;sodkhg;a fmdÿfõ fh§ug isÿ fõ' fï wkqj

g%dkaisiagrhla mßm:hlg fhÈh yels wdldr ̂ úkHdi& ;=kls'

npn g%dkaisiagr i|yd tu úkHdi my; ±lafõ'



Samitha Ratnayake - 4 - Innovative Physics

g%dkaisiagrhl ,dCIKsl jl%

( Characteristic curves of a transistor )

1' ------------------------------------------------------------------------------------------------------------------------------------------------

2' ------------------------------------------------------------------------------------------------------------------------------------------------

3' ------------------------------------------------------------------------------------------------------------------------------------------------

wêl Odrd ,dNhla o wêl fjda,aàh;d ,dNhla o iuÕ wêl CIu;d ,dNhla o ,eìh yels neúka ix{d j¾Okfha

§ nyq,ju fhdod .kafka fmdÿ úfudapl úkHdihhs' tneúka tu úkHdihg wod<j muKla by; jl% idlÉPd

flf¾'
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fmdÿ úfudapl úkHdifha § g%dkaisiagrhl ,dlaIKsl jl% i|yd o;a; ,nd .; yels mßm:hla my; ±lafõ'

m%odk ,dlaIKsl jl%h

( Input characteristic )

---------------------------------------------------------------------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------------------------------------------------------------------------

VBE l%ufhka jeä lrk úg B-E ikaêfha wNHka;r úNj ndOl w.h (Vb) blaujk f;la fiñka jeä jk IB Odrdj

bkamiq iS>%fhka jeäfõ'

fuh  p - n  ikaêhla i|yd  V - I  m%ia:drh mßÈu fõ'

m%;sodk ,dlaIKsl jl%h

(Output characteristics)

---------------------------------------------------------------------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------------------------------------------------------------------------
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ixl%duK ,dlaIKsl jl%h

( Transfer characteristics )

---------------------------------------------------------------------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------------------------------------------------------------------------

 IB ys l=vd w.hkays § IC ~ 0  jk m%foaYh zzlmd yeß m%foaYhZZ  ( cutoff region  ) f,i ye¢kafõ'

 IB ys uOHia: w.hkays È IB iuÕ f¾Çhj IC jeä jk m%foaYh zzl%shdldÍ ^il%Sh $ f¾Çh& m%foaYhZZ

( active region ) hss' fuu m%foaYfha §"

IC IB     IC =  IB          =   ̂  } m%ia:drfha wkql%uKh&

fuys  zzfmdÿ úfudapl úkHdifha§ ir, Odrd ,dNhZZ  ( DC Current gain ) f,i ye¢kafõ'

VCE ys w.h 0.2 V muK jk f;la VCE  iuÕ

iS>%fhka jeäjk IC Odrdj bkamiq fndfyda ÿrg

ia:djr fõ'

IB ksh;j ;nd .kakd w.h jeä lrk úg IC t<fUk

ia:djr w.h o jeä jk nj fmfka'

IC

IB
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 IB ys úYd, w.hka ys§ IB iuÕ ;j ÿrg;a fjkia fkdù IC ia:djrj mj;sk m%foaYh zzix;Dma; m%foaYhZZ

( saturated region ) f,i ye¢ka fõ'

[ ix;Dma; m%foaYfha§ i;H jYfhkau mj;sk IC Odrdj IB u.ska ,ndfok IC Odrdjg jvd l=vdh ( IC < IB ) ]

g%dkaisiagrhla keUqre lsÍu

( Biasing of a transistor )

ndysr úNj iemhqï fhdod g%dkaisiagrhla lmd yeß" l%shdldÍ fyda ix;Dma; hk zzmej;=ï wjia:dZZ ;=fkka tll

l%shd;aul lrjd .ekSu th keUqre lsßu hkqfjka woyia flf¾'

---------------------------------------------------------------------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------------------------------------------------------------------------

fmdÿ úfudapl úkHdifha § g%dkaisiagrhla l%shdldÍ m%foaYhg keUqre lsÍu

( Biasing of a transistor to active region in common emittor configuration )

mV lsysmhl muK úYd,;ajhla we;s ÿ¾j, m%;Hdj¾; ix{djla g%dkaisiagrfha m%odk w.% j,g ,ndÿka wjia:djla

i,lkak' m%odk ix{dj ÿ¾j, neúka tys w.h B - E ikaêfha wNHka;r úNj ndOlhg jvd fndfyda l=vdh' fuu

;;ajh hgf;a Vi u.ska B-E ikaêh fmr keUqre fkdfõ' fuúg  IB ~ 0  neúka ixl%duK ,dlaIKsl jl%hg wkqj fmkS

hkafka  IC ~ 0   o njhss' tksid g%dkaisiagrh mj;skafka lmd yeß m%foaYfhah'
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^1& fldaIh u.ska B - E ikaêfha wNHka;r úNj ndOlh hka;ñka blauùug m%udKj;a fjda,aàh;djla ,nd § we;s

wjia:djl m%odk ix{dj g%dkaisiagrh fj; fhduq lr we;s wdldrh by; ±lafõ' fuúg B yd E w;r uq¿ fjdaa,aàh;dj

ilia jkafka ̂ 1& fldaIfhka ,nd ÿka ir, fjda,aàh;dj u; m%odk fjda,aàh;dj wêia:dmkh ùfuks'

m%odk ,dlaIKsl jl%hg wkqj fmkS hkafka ±ka Vi g wkqrEmj úp,kh jk IB Odrdjla mj;sk njhs' ;j o ixl%duK

,dlaIKsl jl%hg wkqj fmkS hkafka IB ys úp,khg wkqrEm IC úp,khla o ±ka mj;sk njhs' fï wkqj g%dkaisiagrh

±ka l%shdldÍ m%foaYh ;=, l%shd;aul fõ'
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1 fldaIh u.ska B - E ikaêfha fmr keUqre;dj mj;ajd .kakd w;r 2 fldaIh u.ska B - C ikaêfha miq keUqre;dj

mj;ajd .kS'

by; mßm:fha § ikaê keUqre lsÍu i|yd fjk fjku fjda,aàh;d m%Nj folla fhdod .kakd ,§' tfy;a tla

fjda,aàh;d m%Njhla muKla Ndú;fhka my; mßÈ ikaê folu keUqre lsÍu l, yelsh'

 iólrKhg wkqj fmkS hkafka VCC ksh; neúka mdou m%;sfrdaOh (RB) fjkia lsÍu u.ska IB RB w.h fjkia

fldg B - E ikaêhg ,efnk fjda,aàh;dj md,kh l, yels njhs' fuu.ska B - E ikaêh fmr keUqre l, yelsh'

 iólrKhg wkqj fmkS hkafka VCC ksh; neúka ix.%dyl m%;sfrdaOh (RC) fjkia lsÍu u.ska IC RC w.h fjkia

fldg VCE fjkia l, yels njhs' B - C ikaêh fyd¢ka miq keUqre lsÍug m%udKj;a fjda,aàh;djla ix.%dyl

,laIhg ,efnk f;la fuh isÿ lrkq ,efí'

tla fjda,aàh;d m%Njhla muKla Ndú;fhka g%dkaiaisiagrhla keUqre lsÍug fhdod .; yels jvd WÑ; mßm: folla

my; ±lafõ'
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fmdÿ úfudapl j¾Olh

( Common emitter amplifier )
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 B - E ikaêh fmr keUqre lsÍug ilik ,o IB ir, Odrdfjka fldgila m%odk w.% foig .,d .sh fyd;a B - E
ikaêfha keUqre;dj fjkia fõ' C1 Odß;%lh u.ska fuh j<ls' tfy;a m%;Hdj¾; ix{djg g%dkaisiagrhg

msúiSug C1 ndOdjla fkdfõ'

 B - C ikaêh miq keUqre lsÍug ilik ,o IC ir, Ordfjka fldgila m%;sodk w.% foig .,d .shfyd;a B - C
ikaêfha keUqre;dj fjkia fõ' C2 Odß;%lh u.ska fuh j<lS' tfy;a j¾Okh jQ m%;Hj¾; ix{djg

g%dkaisiagrfhka  msgùug C2  ndOdjla fkdfõ'
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g%dkaisiagrh iaúÉphla f,i Ndú; lsÍu

( Transistor as a switch )

g%dkaisiagrhl mej;=ï wjia:d m%;sodk ,laIKsl jl% ;=, o y÷kd .; yelsh' bkafmkS hk jeo.;a lreKla jkafka

g%dkaisiagrh ix;Dma; úg VCE w.h b;d l=vd jk (VCE  ~  0) njhs'

g%dkaisiagrh lmd yeß m%foaYfha mj;sk úg IC ~ 0 wjia:dj zújD; iaúÉpZ wjia:dj f,i o g%dkaisiagrh ix;Dma;

m%foaYfha mj;sk úg IC fndfyda ÿrg ia:djrj mj;sk wjia:dj ixjD; iaúÉp wjia:dj f,i o ie,fla'

g%dkaisiagrh lmd yers m%foaYfha mj;ajd .ekSu i|yd B - E ikaêh keUqre fkdfldg ;eìh yelsh' fuúg VBE = 0
neúka IB ~ 0 o IC ~ 0 o fõ'

g%dkaisiagrh ix;Dma; m%foaYfha mj;ajd .ekSu i|yd ;rula by< fjda,aàh;djla u.ska B - E ikaêh fmr keUqre

fldg IB Odrdj by< w.hlg f.k wd hq;=h' fuúg IC ia:djr w.hlg m;a fõ'

g%dkaisiagr iaúÉphla i|yd m%dfhda.sl mßm:h

( Practical circuit for a transistor switch )
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m%odkfhys 0 V fjda,aáh;d uÜgfï § B - E ikaêh keUqre fkdjk neúka IB = 0 o' IC =  0 o fõ' fuúg g%dkaisiagrh

lmd yeß m%foaYfha mj;sk w;r th újD; iaúÉphla f,i yeisf¾' ;j o fuu wjia:dfõ§ RC yryd úNj wka;rhla

fkdue;s neúka m%;sodk úNjh (V0) , VCC g iudk fõ'

m%odkfhys 3 V fjda,aàh;d uÜgfï § B - E ikaêhg Vb g jvd jeä úNjhla ,efnk mßÈ RB m%;sfrdaOh f;dard.;

hq;=h' fuúg B - E  ikaêh fyd¢ka fmr keuqre ù IB úYd, w.hlg m;a fõ' túg IC o ix;Dma; wjia:djg m;a jk

w;r g%dkaisiagrh ixjD; iaúÉphla f,i l%shd lrhs' ;j o fuu wjia:dfõ§ VCE  ~  0 neúka m%;sodk úNjh 0V
uÜgug m;a fõ'

hdka;%slj fkdj úoHq;a ix{djlska l%shd;aul lrùug yels ùu" mßm: iuQyhla jqj o tlúg tlu fjda,aàh;djla

u.ska l%shd;aul l, yelsùu" ÿr isg l%shd;aul l, yels ùu wêl fõ.hlska ixjD;$ újD; wjia:d w;r udre l,

yels ùu wdÈh g%dkaisiagr iaúÉphl we;s úfYaI jdis fõ'

1
RL

(       ) VC C

RL

2' VC E = 0 wjia:dj ̂ ix;Dma;&

fuúg by; iólrKhg wkqj

IC RL  = VC C

  IC    =

fï wkqj S ( 0 ,             ) ,CIHh

,l=Kq l< yelsh'

VC C

RL

VC C

RL

Ndr f¾Ldj ( Load line )

VCE + IC RL = VC C

IC = –              VCE   +

fuh y = mx + c wdldrfha iïnkaO;djls' VCE yd IC w;r w¢kq ,nk fuu m%ia:drh Ndr f¾Ldj f,i ye¢kafõ' Ndr

f¾Ldjla ks¾udKh lsÍu i|yd m%Odk wjia:djka folla i,ld n,kq ,efí'

1' IC = 0 wjia:dj ̂ lmdyeß&

fuúg by; iólrKhg wkqj

VCE  = VC C fõ'

fï wkqj P ( VC C , 0) ,CIHh

,l=Kq l< yelsh'
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ksjd; ,CIHh ( Quiescent point )

g%dkaisiagr j¾Ol mßm:hla ie,iqï lsÍfï§ g%dkaisiagrfha m%;sodk ,dlaIKsl jl% u; fhda.H Ndr f¾Ldjla i,ld

ne,Su wjYH fõ' ix{djla úlD;shlska (Distortion) f;drj j¾Okh lr .ekSu i|yd tu ix{dj mj;sk uq¿ ld,h

;=<§u g%dkaisiagrh f¾Çh l%shdldÍ m%foaYh ;=< mj;ajd .; hq;=h' ta i|yd ix{d m%odkhla fkdue;s wjia:dfõ

fyj;a ksjd; wjia:dfõ (Quiescent state)  g%dkaisiagrfha VCE w.h Wmßu w.fhka w¾Ohla jk fia (VCC / 2) ;eîu

fhda.H fõ' fuu ksjd; wjia:dfõ§ mj;sk  IB , IC yd VCE w.h tajdfha ksjd; w.h (Quiescent values) f,i

ye¢kafõ' ksjd; wjia:dj Ndr f¾Ldj u; jQ Q jeks ,laIHhlska ±laúh yelsh' th ksjd; ,laIHh (Quiescent point)
kï fõ'

tys ksjd; IB w.h = 15 A
ksjd; IC w.h = 20 mA
ksjd; VCE w.h = 3 V

talO%ej g%dkaisiagr ( Unipolar transistors )

fujeks g%dkaisiagrj, l%shdjg odhl jkafka l=yr yd ksoyia bf,lafg%dak hk jdylj,ska tla jdyl úfYaIhla

muKs'

lafIa;% wdprK g%dkaisiagr

( Field Effect Transistors - FETs )

lafIa;% wdprK g%dkaisiagr hkq talO%ej g%dkaisiagrhls'

fuys m%Odk m%fNao folls'

1' ikaê lafIa;% wdprK g%dkaisiagrh ( Junction Field Effect Transistors - JFET)
2' f,day Tlaihsv w¾O ikakdhl lafIa;% wdprK g%dkaisiagrh

( Metal - Oxide Semiconductor Field Effect Transistors - MOSFET )

 JFET ms<sn|j muKla Wiia fm<oS yodrkqq ,efí'
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ikaê lafIa;% wdprK g%dkaisiagrh

  ( Junction Field Effect Transistors - JFET)

fuu j¾.fha g%dkaisiagrj,g we;af;a tla P - n ikaêhla muKs'

ikaê lafIa;% wdprK g%dkaisiagrhl úkHdi

( Configurations  of a JFET )
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ikaê lafIa;% wdprK g%dkaisiagrhl l%shdj

( Action of a JFET )

---------------------------------------------------------------------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------------------------------------------------------------------------

rEmfha ±lafjk mßÈ negß iïnkaO lrkq ,enQ n - kd,sh ( n - channel) ikaê lafIa;% wdprK g%dkaisiagrhla

i,lkak' VDS fjda,aàh;d m%Njh ksid S m%Njhg idfmalaIj D wmjdylfha úNjh Ok neúka n fmfofia we;s

bf,lafg%dak S isg D foig .,d hhs' óg wkqrEm Odrdj wmjdyl Odrdj ID f,i ye¢kafõ'

VGS fjd,aàh;d m%Njh u.ska S g idfmalaIj G ys úNjh iDK flfrhs' fï ksid P ikaêh wi,§ n ys úNjh P g
idfmalaIj Ok tlls' tneúka G oajdrh wi,§ P - n ikaêh miq keUqreh' tys m%;sM,hla jYfhka lv bßj,ska olajd

we;s wdldrfha ySk ia:rhla ìys fõ' VDS úNj wka;rh ksh; úg fuu ySk ia:rfha m<, VGS úNj wka;rfha

úYd,;ajh wkqj fjkia fõ' VGS jeäfhka iDK jkakg ie,eiajQ úg ySk ia:rh mq¿,a ù ID Odrdj .,dhk n - kd,sh

mgq fjhs' fï ksid VGS jeäfhka iDK l< úg ID Odrdj wvqfõ' VGS u.ska ID ixfõ§ f,i md,kh lrk neúka oajdr

fjda,aàh;dfõ iq¿ fjkiaùï j,g Odrdfõ úYd, j¾Ok we;s l< yelsh'

---------------------------------------------------------------------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------------------------------------------------------------------------
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VGS ksh; úg VDS Y+kHfha isg jeäj;au uq,§ ID Odrdj jeäfõ' VDS ;j ÿrg;a jeä lrk úg P - n ikaêfha miq

keUqrej jeä jk neúka ySk ia:rh mq¿,a ù ID Odrdj jeä jk iS>%;dj wvq jkakg mgka .kS'

VGS fjd,aàh;dj jeäfhka iDK l, úg P - n  ikaêfha miq keUqrej ;j;a jeä jk neúka ID g t<ôh yels Wmßu

w.h ̂ ix;Dma; w.h& wvqfõ'

fufia VGS ys iDK w.h jeä lrf.k hk úg ID Odrdj hï wjia:djl§ Y+kH fõ' ID Y+kH lsÍu i|yd wjYH wju

VGS fjda,aàh;dj flfKyqï fjda,aàh;dj  (pinch off voltage - VP) f,i ye¢kafõ'

fmdÿ m%Nj j¾Olh

( Commom source amplifier )

---------------------------------------------------------------------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------------------------------------------------------------------------
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01. Time target : 2  minutes

rEmfha ±lafjk fmdÿúfudapl úkHdifha we;s"

g%dkaisiagrfha"

i. IE  fldmuK fõo @

ii. ir, Odrd ,dNh fldmuKfõo @

02. Time target : 3  minutes

rEmfha ±lafjk mßm:fha is,slka  npn
g%dkaisiagrh i|yd ir, Odrd ,dNh 100 kï"

IC   fidhkak'

03. Time target : 4  minutes

rEmfha ±lafjk is,slka g%dkaisiagrhla wvx.=

mßm:fha ir, Odrd ,dNh 125 ls'

IB  , IC  , VCE  fidhd g%dkaisiagrfha laIu;d

W;ai¾ckho fidhkak'

04. Time target : 3  minutes

rEmfha ±lafjk is,slka g%dkaisiagrhla fh¥

mßm:fha ir, Odrd ,dNh 100 ls'

RB  = 400 kjk úg  IC   iy VCE   fidhkak'

05. Time target : 4  minutes

rEmfha ±lafjk fmdÿ ix.%dyl g%dkaisiagr i|yd

IE   ,  IB   ,  IC   iy VCE  fidhkak' VBE fkdi,ld

yßkak'  = 100  fõ'

06. Time target : 3  minutes

rEmfha ±lafjk fmdÿ mdou  npn g%dkaisiagr

mßm:fhys VCE  fidhkak'  VBE   fkdi,ld

yßkak'

07. Time target : 3  minutes

rEmfha ±lafjk fmdÿ mdou  pnp   g%dkaisiagrfha

VBC  = 10V   ùu i|yd ;sìh hq;=  RE  j, w.h

fidhkak'  VEB   fkdi,ld yßkak'

wNHdi
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08. Time target : 4  minutes

rEmfha ±lafjkafka fmdÿ úfudapl úkHdifhys

mj;akd mßÈ mdou m%;sfrdaOhla u.ska keUqre

lr we;s is,slka g%dkaisiagrhls'

tys ir, Odrd ,dNh 100 ls' VBE   =  0.7 V  f,i

f.k"

i. IB   yd IC   Odrd

ii. RC  yryd fjda,aàh;d neiau

iii. VCE  fidhkak'

iv. g%dkaisiagrh mj;skafka ljr wjia:djlo@

09. Time target : 3  minutes

rEmfha ±lafjkafka mdou m%;sfrdaOhla u.ska

keUqre lr we;s'  = 50 jk g%dkaisiagrhls'

mdou úfudapl fjda,aàh;dj Y=kH f,i f.k

IC   yd  VCE  fidhkak'

10. Time target : 4  minutes

rEmfha ±lafjk is,slka npn g%dkaisiagrh i|yd

IC  , VC  , VE   fidhkak'

ir, Odrd ,dNh 100 f,i .kak'

11. Time target : 3  minutes

rEmfha ±lafjk is,slka npn   g%dkaisiagrh

i|yd  = 150   kï  IC   iy VC   fidhkak'

12. Time target : 4  minutes

g%dkaisiagrhla j¾Ol mßm:hl fhdojd we;s

whqre rEmfha ±lafõ'

IB  = 100 A  yd VBE =  0.7 V  fõ'

i. RB   fidhkak'

ii. ir, Odrd ,dNh 100 kï IC  fidhkak'

iii. g%dkaisiagrfha f¾Çh l%shdldÍ;ajh i|yd

;sìhhq;= VCE   yd RL  fidhkak'

iv. Vi   i|yd l=vd ihskdldr fjda,aàh;djla

m%odkh lrk ,§' g%dkaisiagrh f¾Çh

l%shdldÍ;ajfha we;akï m%;sodk

fjda,aàh;djfhys ( V0 )  ±lsh yels ,CIK

;=kla fokak'

13. Time target : 6  minutes

olajd we;s mßm:fha VBE  <  0.6 V  úg g%dkaisiagrh

lemS .sh wjia:dfõo  VBE  >  1 V   úg th ix;Dma;

wjia:dfõo mj;s'
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i. Vi   m%odkh i|yd 0.2 V   ir, Odrd

fjda,aáh;djla iemhq úg"

a ) VCE b ) IC

ii. V1   i|yd  2 V   ir, Odrd fjda,aáh;djla

iemhq úg"

a ) VCE fidhkak'

b ) IC fidhkak'

iii. a ) Vi  = 0.2 V    jQ úg

b ) Vi  = 0.8 V  jQ úg

c ) Vi  = 2.0 V  jQ úg

g%dkaisiagrfha fmr keUqre jk yd miq

keUqre jk ikaê i|yka lrkak'

iv. Vi   i|yd fuys ±lafjk ihskdldr

fjda,aáh;d ix{dj m%odkh l<fyd;a

,efnk V0 m%;sodk fjda,aáh;d ix{dfõ

wdldrh w¢kak'

14. Time target : 4  minutes

rEmfha ±lafjkafka fmdÿ úfudapl úkHdifhys

we;s is,slka g%dkaisiagrhls' thg mdou keUqre

fjda,aàh;dj imhd we;af;a R1   yd R2  m%;sfrdaOl

fhÿ fjda,aáh;d Ndcl ieliqula u.sks'

i. g%dkaisiagrh f¾Çh wjia:dfõ mj;ajd

.ekSu i|yd R1   m%;sfrdaOfhys w.h l=ula

úh hq;=o@ fuúg VBE  =  0.7 V   f,i .kak'

ii. ika;Dma; wjia:dfõ mj;sk úg  RC   yryd

úNj wka;rho  IC  Odrdjo fidhkak'

15. Time target : 4  minutes

rEmfha ±lafjkafka úNj fnÿï l%uhg keUqre

lr we;s is,slka npn   g%dkaisiagr mßm:hls'

fuu mßm:h i|yd ix.%dyl Odrdj IC yd

ix.%dyl fjda,aàh;dj VC  fidhkak'

–1.5 V

1.5 V

0

16. Time target : 4  minutes

rEmfha ±lafjkafka is,slka  npn  g%dkaisiagrhla

wvx.= mßm:hls' fuu mßm:fhys B  yd E
,laIj, fjda,aáh;do úfudapl Odrdjo C
,laIHfhys fjda,aáh;djo fidhkak'

17. Time target : 4  minutes

rEmfha ±lafjkafka úNj fnÿï m%;sfrdaO

ieliqulska mdou keUqre lr we;s c¾fïkshï

npn g%dkaisiagrhls' fuys  = 50   fõ'

IC  = 2 mA   iy VCE  = 3V   ;;ajfhys mj;ajd

.ekSu i|yd R1  , R2 ,  RE     m%;sfrdaO j,g ;sìh

hq;= w.hka fidhkak'

VBE   = 0.3 V    f,io  I1  =  10 IB   f,io .kak'

18. Time target : 5  minutes

rEmfha ±lafjkafka = 66   o VBE  = 0.3 V   o jk

c¾fïkshï npn   g%dkaisiagrhla wvx.= mßm:hls'

tys mdou fjda,aàh;d fnÿula u.ska keUqre

lr we;'  VCC  = 16 V   kï  IC   = 2 mA  iy

VCE  = 6V  jk wjia:dfjys mj;ajd .ekSu i|yd

Rl  yd RC   m%;sfrdaOl i|yd ;sìh hq;= w.hka

fidhkak'
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19. Time target : 4  minutes

rEmfha ±lafjkafka ir, Odrd ,dNh 50 jk

is,slka g%dkaisiagrhla wvx.= mßm:hls'

i. m%odk ix{dj ( Vi )   Y=kH jk úg

IB  = 20 A  kï IC   o  VCE   o  fidhkak'

ii. fuu mßm:fhys IC   g yd VCE   g ;sìh

yels Wmßu w.hhka ljf¾o @

20. Time target : 4  minutes

rEmfha ±lafjkafka   = 50  jk npn  is,slka

g%dkaisiagrhla fhdod ie,iqï l< fmdÿ

úfudapl j¾Olhls' VBE   = 0.7 V  f,i f.k

IC   = 1 mA  ùu i|yd ;sìh hq;=  RB    w.h

fidhkak' fuúg VCE  ys w.h l=ulao @

21. Time target : 4  minutes

rEmfha ±lafjkafka l=vd ix{d j¾Okh lsÍu

i|yd fhdod.; yels is,slka npn  g%dkaisiagr

fmdÿ úfudapl j¾Ol mßm:hls'

fuu mßm:h i|yd VB   , VE   , I E  ,  I C   iy VCE

w.hka fidhkak'

22. Time target : 6  minutes

rEmfha ±lafjkafka ir, Odrd ,dNh 200 jQ

npn is,slka g%dkaisiagrhla wvx.= mßm:hls'

i. fuys g%dkaisiagrh fhdojd we;s úkHdih

l=ulao @

ii. C1  yd  C2 Odß;%lj, fufyh l=ulao @

iii. l=¿ w.h 1 mV jk m%odk ix{d

fjda,aáh;djla  C1   Odß;%lh yryd mdou

w.%hg fhdod we;' m%;Hdj¾; fjda,aàh;d

,dNh 150 la  fõ'  VB   , VE   ,  I E   ,  I C  , VC,
VCE yd m%;sodk ix{dfjys l=¿ w.h

fidhkak'

iv. m%odk yd m%;sodk fjda,aàh;d ld,h iuÕ

fjkiajk wkaou ±lafjk lgq igykla

w¢kak'

23. Time target : 6  minutes

rEmfha ±lafjk is,slka npn g%dkaisiagrfhys

mdou" úNj fnÿï l%uh (potential divider)
fhdod keUqre fldg we;'

i. ix.%dyl fjda,aàh;dj (VC) o" ix.%dyl-

úfudapl w.% w;r fjda,aàh;dj (VCE) o
fidhkak'

ii. fuu mßm:h i|yd ir, Odrd Ndr f¾Ldj

(dc load line) we| ta u; (IC , VCE) w.hkag

wkqrEm jk ksjd; (Q) ,laIHh ,l=Kq

lrkak'
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24. Time target : 8  minutes

g%dkaisiagr j¾Ol mßm:hlao tys we;s

g%dkaisiagrfha VBE   –  IB ,dlaIKsl jl%ho

rEmj, olajd we;'

i. g%dkaisiagrfha VBE  fjda,aàh;dj  0.6 V   yd

0.8 V   w;r úp,kh jk úg IB  Odrdj

úp,kh jk mrdih l=ulao @

ii. VBE = 0.7 V kï   RB   fidhkak'

iii. fuúg g%dkaisiagrh we;af;a ljr mej;=ï

wjia:djlo @

iv. RB  ys w.h Tn ( ii )  fldgfia§ ,o w.hg

jvd

a ) fnfyúka jeä l<fyd;a

b ) fnfyúka wvql<fyd;a g%dkaisiagrh

ljr mej;=ï wjia:djlg m;afõo@

v. fuu g%dkaisiagrh i|yd IB –  IC   ,dlaIKsl

jl%h my; ±lafõ'

a ) IB  w.h 100 A  jk úg IC  w.h ( I1)
fldmuKo @ ( = 150 )

b ) ix;Dma; wjia:dfõ§  IC   w.h ( I2 )
fldmuKo @

c ) mßm:fha fhdod we;s Ndr

m%;sfrdaOfha w.h ( RL ) wdikak

jYfhka fidhkak'

d ) j¾Olhg m%odkh flfrk

ihskdldr fjda,aàh;d ix{djla

u.ska VBE  w.h 0.65 V  yd  0.75 V
w;r úp,kh lrkq ,efí' Bg

wkqrEmj   IB   yd  IC   ys

úp,kh m%ia:dr .; lrkak'

25. Time target : 2  minutes

rEmfha ±lafjkafka  = 100   jk  npn   is,slka

g%dkaisiagrhlska iEÿ iaúÉp mßm:hls' m%odk

fjda,aáh;dj 5V   yd 0   w;r úp,kh jk fldgq

;rx.hls'

i. Vin  =  5V   úg ̂ ix;Dma; wjia:dj&

ii. Vin  =  0V  úg ̂ lmd yeß wjia:dj&

I E   ,  I C   yd V 0   fidhkak'

26. Time target : 4  minutes

rEmfha ±lafjk iaúÉp mßm:fhys npn
g%dkaisiagrh ix;Dma; wjia:dfõ we;s úg VBE

ys w.h 1.2 V   o  VCE   ys w.h 0.1 V  o fõ' fuúg

RL  Ndr m%;sfrdaOh yryd Odrdj fidhkak'

= 90 kï" ix;Dma; wjia:dj we;slsÍu i|yd

wjYH wju IB  o ta i|yd fhÈh hq;= m%odk

fjda,aàh;djo fidhkak'

150 k

5 k

5 V

Vin
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27. Time target : 4  minutes

rEmfha ±lafjkafka is,slka npn  g%dkaisiagrhla

fhÿ iaúÉÑ mßm:hls' wdf,dal úfudapl

Èfhdavh (LED) yryd úNj neiau 2V o"
g%dkaisiagrfhys ir, Odrd ,dNh dc = 150  o
fõ' g%dkaisiagrh ika;Dma; wjia:dfõ mj;akd

úg" (LED) Èfhdavh yryd Odrdjo ix;Dma;

wjia:dj we;s lsÍug wjYH wju IB  Odrdj yd

m%odk fjda,aàh;dj (Vin)  o fidhkak'

28. Time target : 4  minutes

rEmfha ±lafjk mßm:h L n,anfha §ma;sh

md,kh lsÍu i|yd fhdod.; yelsh' is,slka

g%dkaisiag¾ foflau Odrd ,dNh 50 kï n,anh

yryd 150 mA muK Odrdjla .,d hkafka

s iaúÉph u.ska" olajd we;s m%;sfrdaO mfyka

l=uk m%;sfrdaOh f;dard.;a úgo @

29. Time target : 4  minutes

wdf,dalh u; m%;sfrdaOh fjkiajk

m%;sfrdaOlhla ( LDR ) Tng imhd we;akï

w÷f¾§ n, anhla ±, afjk mßm:hla

g%dkaisiagrhla wdOdrfhka ̂  Tng cj iemhqula

yd ;j;a m%;sfrdaO fhdod.; yelsh & idod .kakd

wdldrh fmkajk ak' Tfí mßm:fh a

l%shdldÍ;ajh úia;r lrkak'

^ LDR ys m%;sfrdaOh w÷f¾§ b;d úYd, jk

w;r §ma;su;a wdf,dalfha§ b;d l=vd fõ' &

30. Time target : 8  minutes

L  iq;%sld myk ±,aùu yd ksùu i|yd iaúÉphla

f,i g%dkaisiagrhla fhdojd we;s mßm:hla

my; olajd we;' g%dkaisiagrh ms<sn|j my;

o;a; Tng imhd ;sfí'

V BE   <  0.5 V  úg g%dkaisiagrh lemS .sh wjia:djg

m;a fõ'

V BE     1 V  úg g%dkaisiagrh ix;Dma; wjia:djg

m;a fõ'

I B   ys Wmßu w.h 50 A  ls'

i. S  iaúÉph b   msysàug ±uq úg

a ) V BE fldmuKo @

b ) V CE fldmuKo @

c ) g%dkaisiagrh ljr mej;=ï

wjia:djl ;sfío @

ii. S iaúÉph  a msysàug ±uq úg  V BE  = 1 V
yd I B =  50 A  ùu i|yd R  g ;sìh hq;=

w.h fidhkak'

iii. R  ys w.h by; ( ii )   ys § ,o w.fha ;nd

we;s kï" S iaúÉph a msysàug ±uq úg"

a ) V CE  fldmuKo @

b ) g%dkaisiagrh ljr mej;=ï

wjia:djl ;sfío @

c ) L  ys m%;sfrdaOh 600   kï  I C   ys

wdikak w.h fidhkak'

iv. R   m%;sfrdaOfha w.h by; ( ii )  ys § ,o

w.hg jvd wvq jqjfyd;a ljr m%;sM,hla

we;s úh yelso @

v. S  iaúÉph iudk ld, wka;rj,§

udrefjka udrejg a   yd b fj; fhduq

lsÍfuka V i i|yd my; ±lafjk

fjda,aàh;dj ,nd fok ,§'

óg wod<j"

a ) IB   yd  t   w;r

b ) IC   yd  t   w;r

c ) VCE   yd  t   w;r  úp,kh olajkak'

t (s)

Vi (v)

6v

0
5 10 15 20 25

L

0

+20V

T2

T1
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31. Time target : 4  minutes

lafIa;% wdprK g%dkaisiagrhl ,dCIKsl jl%

,nd .ekSu i|yd ie,iqï l< mßm:hl rEm

igykla my; ±lafõ' ,nd.;a ,dCIKsl jl%o

my; § we;'

a. by; ,dCIKsl jl% we£ug mßm:h Ndú;

l, whqre meyeÈ,s lrkak' l%shdldÍ

m%foaYh ,l=Kq lrkak'

,dCIKsl jl% Ndú; lr my; ±lafjk

tajd fidhkak'

b. R1 iSreudre lr M1 ys mdGdxlh –2V
olajd f.k wd w;r R2 iSreudre lr M2

ys mdGdxlh 15V olajd f.k tk ,§'

fuúg M3 ys mdGdxlh l=ulafõo @

c. by; mßÈ R1 yd R2 iSreudre lr M1 ys

mdGdxlh –1V o M2 ys mdGdxlh 15V o

jk úg M3 ys mdGdxlh l=ulafõo @

d. R1 ys i¾mKh yels ;rï my<g f.k wd

úg M2 ys mdGdxlh 25V úh' M1 yd M3

ys mdGdxl l=ula fõo@

e. M3 ys mdGdxlh Y=kH jk úg M1 ys

mdGdxlh fidhkak'

(II) rEmh

ID (mA)

10

8

6

4

2

ID(max)

VGS(OFF)

-7 0-1-2-3-4-5-6
VGS (V)

(III) rEmh

VDS(V)

ID(mA)

10

8

6

4

2

252015105

VGS= 0

-1V

-2V

-3V

-4V
-5V

32. Time target : 4  minutes

fCIa;% wdjrK g%dkaisiagrhl j¾Ol mßm:hla

rEmfha ±lafõ' ID  =  1mA, R1 yd R2 yryd

Odrdj 10 A yd VGS  =  – 3V fõ' my;

±lafjk tajd fidhkak'

a. m%Njfha úNjh (VS)
b. oajdr úNjh (VG)
c. 10 k yryd úNj wka;rh'

d. fidfrdõfõ úNjh (VD)
e. VDS ys w.h

f. R1 yd R2 m%;sfrdaOj, w.hka

g. m%;sodk úNjfha (V0) w.h

33. Time target : 4  minutes

a. remfha oelafjk mßm:fha VGS = 2V
yd VDS = V f,i i,ld my; tajd

fidhkak'

i. VG ii. VS

iii. ID iv. VD

v. RD

b. by; mßm:h i`oyd Ndr f¾Ldj we`o

ksjd; ,CIHh ,l=Kq lrkak'

9 k

1 k 100

C1

Vi

G

S

C2

RD

V0

C3

D

+20 V
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ms<s;=re

01. i. 80.5 mA ii. 160 02. 3.04 mA

03. 6.2A , 0.775 mA , 16.1 V , 12.5 mW 04 7.3 mA , 15.4 V

05. i. 0.250 mA , 2.48 A , 0.248 mA , 5V ii. 0.250 mA , 2.48 A , 0.248 mA , 5V

06. 5 V 07. 10 k

08. i. 10 A , 1.0 mA ii. 2V iii. 4V iv. l%shdldÍ wjia:dfõ

09. 1 mA , 7V 10. 0.5 mA , 10 V , 4.3 V 11. 5.79 mA , 13.4 V

12. i. 93 k ii. 10 mA iii. 5V , 500

13. i. a ) 12 Vb ) 0 ii. a ) ~ 0 b ) 12 mA

iii. a ) B - E miq   , B - C miq b ) B - E  fmr  ,  B - C  miq c ) B - E fmr  , B - C  fmr

14. i. 22.7 k ii. 6V , 60 mA

15. 2.89 mA , 7.1 V 16. 5.1 V , 4.4 V , 4.4 mA , 18.4 V 17. 17.75 k  , 4.75 k , 800 k

18. 54.4 k , 3 k 19. i. 1 mA , 6V ii. 2 mA , 12 V

20. 965 k , 10 V 21. 1.307 V , 0.607 V , 6.07 mA , 6.07 mA , 5.23 V

22. i. fmdÿ úfudapl ii. C1
   , B - E ikaêh fmr keUqre lsÍug ilik ,o  IB  ir, Odrdfjka fldgila m%odk

w.% foig .,d hdu je<elaùu

C2
   , B - C ikaêh miq keUqre lsÍug ilik ,o  IC  ir, Odrdfjka fldgila m%;sodk

w.% foig .,d hdu je<elaùu

iii. 1.8V , 1.1 V , 1.1 mA , 1.1 mA , 6.04 V , 4.94 V

24. i. 5A  isg  200 A  olajd ii. 53 k iiii. l%shdldÍ wjia:dfõ

iv. a ) lmdyeß wjia:djkag m;a fõ' b ) ix;Dma; wjia:djkag m;a fõ' v.   a )   15 mA

b ) 30 mA c ) 200 

25. i. 10 A , 1 mA , 0 ii. 0 , 0 , 5 V

26. 0.98 mA, 0.011 mA, 2.85 V 27. 18 mA , 0.12 mA , 6.34 V 28. 300 k

30. i. a ) 0 b ) 6V c ) lems.sh ii. 100 k

iii. a ) ~ 0 b ) ix;Dma; c ) 10 mA

iv. B - E ikaêh úkdY úh yelsh'

31. b. 5 mA c. 7 mA d. M1 : 0, M3 : 10 mA e. _ 6V

32. a. 4.5 V b. 1.5 V c. 10 V d. 20V

e. 15.5 V f. R1 = 2.85 M R2 = 150 k g. 20 V

33. i. 2V ii. 4V iii. 40 mA iv. 14V

v. 150 
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