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w¾O ikakdhl yd Èfhdav [ SEMICONDUCTORS & DIODES ]

ikakdhl  ( Conductors )

ldur WIaK;ajh hgf;a § ish¿u mrudKq mdfya whkSlrKh jQ øjH ikakdhl f,i ye¢kafõ' ksoyia bf,lafg%dak

úYd, jYfhka mj;sk neúka myiqfjka úÿ,s Odrdjla we;s l< yelsh' ̂ m%;sfrdaOl;dj 10-3 m g jvd wvqh'&

mßjdrl  ( Insulators )

ldur WIAK;ajh hgf;a § mrudKq whkSlrKh fkdjQ ̂ fyda b;d w,am jYfhka whkSlrKh jQ& øjH mßjdrlhs'

ksoyia bf,lafg%dak fkdue;s neúka úÿ,s Odrdjla we;s l< fkdyelsh'  ̂ m%;sfrdaOl;dj 105 m g jvd jeäh'&

w¾O ikakdhl  ( Semiconductors )

ldur WIAK;ajh hgf;a § hï m%udKhla mrudKq whkSlrKh jQ øjH w¾O ikakdhl f,i ye¢kafõ' fïjd úÿ,s

.e,Sfï § ikakdhl j,g;a mßjdrlj,g;a w;rueÈ .=K fmkajhs' ̂ m%;sfrdaOl;dj 10-3 m isg 105 m  olajd fõ'&

Wod(- cZfïkshï (Ge) , is,slka (Si)

 ´kEu >k øjHhl mrudKql idkaøKh (atomic density) 1023 cm -3 >kfha mj;S'

 ldur WIaK;ajfha § ;U j, ksoyia bf,lafg%dak idkaøKh 1022 cm-3 muK fõ'  ;U fyd| úoHq;a ikakdhlhls'

 ldur WIaK;ajfha § is,slka j, ksoyia bf,lafg%dak idkaøKh 1010 cm -3 muK fõ' -is,slka w¾O ikakdhlhls'

 ldur WIAK;ajfha § lajdÜia j, ksoyia bf,lafg%dak idkaøKh 1 cm-3 g;a jvd wvqh' lajdÜia úoHq;a

mßjdrlhls'

 ikakdhlj, WIAK;ajh jeä l, úg úÿ,sh .e,Sfï yelshdj wvqjk neúka m%;sfrdaOl;dfõ WIAK;aj ix.=Klh

(+) fõ'w¾O ikakdhl j, ̂ yd mßjdrlj, b;d iq¿ jYfhka& WIaK;ajh jeä l, úg úÿ,sh .e,Sfï yelshdj

jeäjk neúka m%;sfrdaOl;dfõ WIAK;aj ix.=Klh (–) fõ'

ksiÕ w¾O ikakdhl  ( Intrinsic semiconductors )

iïmQ¾Kfhkau ixY=oaO ;;ajfha mj;akd w¾O ikakdhl ksiÕ w¾O ikakdhl f,i ye¢kafõ'  fïjd wdj¾;s;d

j.=fõ IV jk ldKavhg wh;a neúka iEu mrudKqjlau ;j;a mrudKq y;rla iuÕ iy ixhqc nkaOk idod .;a ;%sudk

oe,sia iajrEmfhka mj;S' ̂ myiqj i|yd bÈßfha § fïjdfha oaúudk wdldrh muKla i,ld nef,a&
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ckkh ùfï l%shdj,sh  ( Generation process )

ksiÕ w¾O ikakdhlhla ;=, we;s we;eï mrudKq mßirfha we;s ;dm Yla;sfha

n,mEu hgf;a whkSlrKh fõ' A jeks ia:dkhl ;snQ nkaOk bf,lafg%dakhla

ksoyia ;;ajhg m;a jQQfha hehs is;kak'

fuúg ksoyia bf,lafg%dakhla ìysjk w;r A ys bf,lafg%dakhl W!K;djla we;s

fõ' ;jo A ys ;snQ bf,lafg%dakh wh;aj mej;s x kï Si mrudKqj (+) whkhla njg

m;a fõ' A ys ìysjq fuu bf,lafg%dakhl W!K;dj zl=yrhlaZ f,i ye¢ka fõ'

B jeks ia:dkhl we;s nkaOk bf,lafg%dakhlska A ys ;sfnk l=yrh jeiS .sfha hehs is;kak' fuúg B ys kj l=yrhla

ìysfõ' ;jo x kï Si (+) whkh kej; WodiSk mrudKqjla njg m;a ù y kï Si mrudKqj (+) whkhla njg m;a fõ'

fuys iuia: l%shdj,sh (+) wdfrdamKhla /.;a l=yrh A isg B g .uka lsÍula n÷h'

fï wkqj l=yr (+) wdfrdamK jdyl f,i ie,fla'

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

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

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

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

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

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

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

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

m%;sixfhdackh ùfï l%shdj,sh

( Recombining process )

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

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

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

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

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

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

ksiÕ jdyl idkaøKh ( Ni )
( Intrinsic carrier density )

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

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

 fok ,o WIAK;ajhl § ckkh ùfï l%shdj,sfha iS>%;dj;a m%;sixfhdackh ùfï l%shdj,sfha iS>%;dj;a iudk

neúka Ni ksh;hls'

SiSi Si

SiSiSi

Si Si Si

X y

A B

+
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 ksiÕ w¾O ikakdhlhl WIaK;ajh jeä l< fyd;a ckkh ùfï l%shdj,sfha iS>%;djh jeä ùu ksid Ni jeäfõ'



ksiÕ w¾O ikakdhlhla yryd úNj wka;rhla fh§u

( Applying a potential difference across a intrinsic semiconductor )

fuúg úNj wkql%uKhla o tkhska lafIa;% ;Sj%;djla o yg.kS' Wla; lafIa;%h

fya;=fjka ish¿ wdfrdamK u; n, we;s fõ' tu n, hgf;a ksoyia e, lafIa;%hg

úreoaO ÈYdjg .uka lrhs'

A jeks ia:dkhl we;s l=yrhla hdno nkaOk e  lska jeiS hkafka hehs is;uq' by;

lafIA;%fha n,mEu ksid tu nkaOk e h mej;Sug jeä bvlvla we;af;a A g ol=Kq

miska jQ B jeks ia:dkhl h' fuúg A ys l=yrh jeiS f.dia B ys kj l=yrhla yg .ks'

ñka fmkS hkafka Ok wdfrdamK jdyl jk l=yr" lafIa;%fha ÈYdj Tiafia .uka

.kakd nj hs'

e u.ska we;s jk Odrdj = Ie

l=yr u.ska we;s jk Odrdj = IO

iïu; Odrd tlu ÈYdjg we;s jk neúka "

I   =   Ie  +  IO

ndyH w¾O ikakdhl ( Extrinsic semiconductors )

ikakdhl yd iei`§fï § ksi`. w¾O ikakdhlj, wdfrdamK jdyl idkaøKh b;d w,am neúka tajd úÿ,sh .e,Su

w;ska w;sYh ÿ¾j, fõ' tfy;a md,s; ;;a;aj hgf;a iqÿiq uQ,øjH mrudKq " ksi`. w¾O ikakdhlhla yd  tla

lsÍfuka md,khlska hqla;j tys úÿ,sh .e,Sfï yelshdj jeä l< yels h' fufia idod.;a kj w¾O ikakdhl zzndyH

w¾O ikakdhlZZ f,i ye`Èkafõ'

ksi`. w¾O ikakdhlhla iu`. fjk;a uQ,øjH mrudKq tla lsÍfï l%shdj,sh zud;%KhZ ( doping ) f,i;a tla lrkq

,nk kj uQ,øjH zwd.ka;=l øjHZ fyj;a zwY=oaOZ øjH ( impurities ) f,i;a fuys oS fhdod .kq ,nk wkqmd;h zud;%K

uÜguZ ( doping level ) f,i;a yeoskafõ'

Wod(- 1 ppm (one part per million) - ksiÕ w¾O ikakdhl mrudKq ñ,shkhlg wY=oaO mrudKq tlla'

ndyH w¾O ikakdhl foj¾.hls'

 p j¾.h  n j¾.h

Ni

ck k h

m%; si xf hdack h

ckkh

m%;sixfhdackh

SiSi Si

SiSiSi

Si Si Si

A B

+
o

+
E

+ -
Ie

IO

E
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p j¾.fha ndyH w¾O ikakdhl

( p-type extrinsic semiconductors )

IV jk ldKavfha ksiÕ w¾O ikakdhlhla III jk ldKavfha uQ,øjHhla u.ska ud;%Kh lsÍfuka fuu j¾.h idod

.efka'

Si , B u.ska ud;%Kh lrk wjia:djla i,lkak'

Si mrudKq úYd, m%udKhla ;=,g tla B mrudKqjla muKla tl;= lrk neúka  Si
ys iaMál jHqyh ;=< Si mrudKqjla  f,iu yeisÍug B g isÿ fõ' tfy;a hdno  Si
mrudKq 4la iuÕ iy ixhqc nkaOk 4la idod .ekSu i|yd B i;=j ish wjidk

ljpfha we;af;a bf,lafg%dak 3 la muKs' fuksid ia:dhs ;;ajhg m;aùu i|yd e
la ,nd .ekSfï ±ä wjYH;djla B g ;sfí' B ys fuu Wjukdj P jeks ia:dkhl

we;s nkaOk e lska ;Dma;jQfha hehs is;kak' fuúg B, (-) whkhla njg m;ajk

w;r P ys kj l=yrhla we;s fõ' l=yrh" wdfrdamK jdylhla jqjo B, (-) whkh

wdfrdamK jdylhla fkdfõ' fufia iEu B mrudKqjlgu kj l=yrh ne.ska we;s

jQ úg w¾O ikakdhlh ;=< l=yr m%udKh jeäfõ'

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

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

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

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

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

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

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

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

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

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

 l=yr idkaøKh" ksiÕ wjia:djg jvd úYd, neúka m%;sixfhdack l%shdj,sfha iS>%;dj jeäù ksoyia  e  idkaøKh

ksiÕ wjia:dfõ mej;s 1010 cm-3 w.fha isg 103 cm-3 muK w.hla olajd wvq fõ'

 p j¾.fha ndyH w¾O ikakdhlhl znyq;r jdylZ ( majority carriers) l=yr jk w;r zw,am;r ̂ iq¿;r& jdylZ

( minority carriers)  e  fõ'

 ksiÕ wjia:dfõ§ fukau ndyH wjia:dfõ§ o w¾O ikakdhlh úoHq;a jYfhka WodiSkh'

 ud;%Kfha § e ,nd .ekSfï Wjukdjla we;s B jeks III ldKavfha mrudKq zm%;s.%dyl mrudKqZ (acceptor atoms)
f,i o tall mßudjl we;s m%;s.%dyl mrudKq m%udKh" —m%;s.%dyl mrudKq idkaøKh˜

(acceptor atom concentration)  (NA ) f,i o ye¢kafõ'

SiSi Si

SiBSi

Si Si Si

P

- +



Samitha Ratnayake - 5 - Innovative Physics

n j¾.fha ndyH w¾O ikakdhl

( n-type extrinsic semiconductors )

IV jk ldKavfha ksiÕ w¾O ikakdhlhla V jk ldKavfha uQ,øjHhla u.ska ud;%Kh

lsÍfuka fuu j¾.h idod .efka'

Si  ,  As u.ska ud;%Kh lrk wjia:djla i,lkak'

Si mrudKq úYd, m%udKhla ;=<g tla As mrudKqjla muKla tl;= lrk neúka Si ys

iaMál jHqyh ;=< Si mrudKqjla f,iu yeisÍug As g isÿfõ'

hdno Si mrudKq 4 la iuÕ iy ixhqc nkaOk 4 la idod .;a miq  As i;=j ish wjidk ljpfha w;sßla; e la ;sfí'

mßirfha we;s ;dm Yla;sfha n,mEfuka fuu e h myiqfjka bj;a fõ' fuúg ksoyia e la ìysjk w;r As (+) whkhla

njg m;a fõ' ksoyia e h wdfrdamK jdylhla kuq;a As , (+) whkh tjekakla fkdfõ' fufia iEu As mrudKqjlgu

tla kj ksoyia e h ne.ska ìys jQ úg w¾O ikakdhlh ;=< ksoyia e m%udKh  jeäfõ'

 n j¾.fha ndyH w¾O ikakdhlhl znyq;r jdylZ e jk w;r zw,am;r jdylZ l=yr fõ'

 ud;%Kfha § e bj;a lsÍfï Wjukdjla we;s As jeks V jk ldKavfha mrudKq —odhl mrudKq̃  (donor atoms)
f,i;a tall mrsudjl we;s odhl mrudKq m%udKh" —odhl mrudKq idkaøKh˜" (donor atom concentration)
(ND) f,i;a ye¢kafõ'

 ndyH w¾O ikakdhlhl WIAK;ajh jeäl, úg kj bf,lafg%dak l=yr hq.,a ìys jk w;r bka ±fkk m%udKfha

n,meula we;s jkafka w,am;r jdyl idkaøKhgh'

p - n  ikaêh

( p-n junction )

P j¾.fha ndyH w¾O ikakdhl m%foaYhla yd n j¾.fha ndyH w¾O ikakdhl m%foaYhla" w;rueos ;=kS ia:rhla we;s

jk mßÈ ikaê lsÍfuka p -n ikaêshla ksmojd ;sfí'

SiSi Si

SiAsSi

Si Si Si
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p - n ikaêh ìysl, úg" l=yr idkaøKh jeä p fmfofia isg l=yr idkaøKh wvq n fmfoig l=yr úirKh ù p
fmfofia § tajd e  iuÕ m%;sixfhdackh lg ,lafõ' fuúg ikaêh wi, n fmfoi (+) f,i wdfrdamKh ùug mgka

.kS'

fuf,iu ksoyia e idkaøKh jeä n fmfofia isg ksoyia e idkaøKh wvq p fmfoig e úirKh ù p fmfofia§ tajd

l=yr iuÕ m%;sfhdackhlg ,lafõ' fuúg ikaêh wi, P fmfoi ̂ -& f,i wdfrdamKh ùug mgka .kS'

fuu wdfrdamKh ùï fya;=fjka ikaêh wi, n isg P foig l%shd lrk kj úoHq;a lafIA;%hla f.dvkef.a' fuu úoHq;a

lafIa;%h  ikaêh yryd nyq;r jdylj, .e,Sug ndOd lrk uq;a w,am;r jdyl j, .e,Sug Wmldr lrhs' tneúka

ikaëh yryd nyq;r jdyl .e,Sfuka yg .kakd Odrdj l%ufhka wvq ù w,am;r jdyl .e,Sfuka yg .kakd Odrdj

l%ufhka jeäfõ' tla;rd wjia:djl § by; Odrd fofla úYd,;aj iudk fõ' fuúg ikaêh yryd Y=oaO jdyl

.e,Sula fkdue;' fï olajd l%ufhka m%n, jQ by; lS úoHq;a lafIa;% ±ka ia:djr w.hlg t<U ;sfí'

 p - n  ikaêh wi, f.dvke.=Kq fuu kj úoHq;a lafIA;%h ikaêfha zwNHka;r úNj ndOlhZ ( internal potential
barrier ) fyj;a ikaê ndOlhZ ( junction barrier  ) f,i ye¢kafõ' tysfjda,aàh;d w.h Vb u.ska ksrEmKh flf¾'

is,slka p - n ikaêhla i|yd Vb     0.7V
cZfïkshï p -n ikaêhla i|yd Vb    0.3V

 wNHka;r úNj ndOlh f.dv ke.=Kq miq ikaêh wi, b;d mgq m%foaYhl wdfrdamK jdyl ySk ù ;sfí' fuu

m%foaYh zySk ia:rh fyj;a zydhs; m%foaYhZ ( depletion layer ) f,i ye¢kafõ' wdfrdamK jdyl w,am neúka ySk

ia:rhg wêl úoHq;a m%;sfrdaOhla ;sfí'

ikaê Èfhdavh  ( Junction diode )

p - n ikaêhl p yd n fmfoia folg fjk fjku ndysr ikakdhl w.% folla wE|d ikaêh mßjdrl øjHhlska

wdjrKh lsÍfuka ikaê Èfhdavh ksmojd ;sfí'

 Èfhdavhl mßm: ixfla;fha we;s B ysi" nyq;r jdyl ksid .,k

Odrdfõ ÈYdj ksrEmKh lrhs'

Èfhdavhla keUqre lsÍu  ( Biasing of a diode )

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

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

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

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

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

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

p n
wef k dav h l ef ; dav h

wef k dav h l ef ; dav h
wefkdavh lef;davh

lef;davh

mßm: ixfla;h

wefkdavh

lef;davh y÷kd .ekSug fh¥ i,l=K

ndysr iajrEmh

lef;davh
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Èfhdavhla fmr keUqre lsÍu

( Forward biasing of a diode )

ndysr úNj iemhqul jeä úNjh wefkdavhg;a wvq úNjh lef;davhg;a iemhQ úg Èfhdavh fmr keUqre lr we;ehs

lshefõ'

ydhs; m%foaYfha úoHq;a m%;sfrdaOh wêl neúka ndysr fjda,aàh;dj uq¿ukskau mdfya l%shd lrkqfha ydhs; m%foaYh

yrydh' tu.ska we;s lrk úoHq;a lafIA;%h" wNHka;r úNj ndOlhg tfrysj l%shd lrhs' ndysr fjda,aà;dj l%ufhka

jeä lrk úg tla;rd wjia:djl § tys w.h wNHka;r úNj ndOlh (Vb ) blaujd hhs' fuúg tf;laa wvd,j mej;s"

ikaêh yryd nyq;r jdylj, .e,Su kej;;a fyd¢ka isÿfõ'

 fmr keUqre Èfhdavhla yryd ̂ wNHka;r úNj ndOlh wNsnejq úg& nyq;r jdyl ksid yg.;a mA m%udKfha

Odrdjla mj;S'

Èfhdavhla miq keUqre lsÍu

( Revers biasing of a diode )

ndysr úNj iemhqul wvq úNjh wefkdavhg;a jeä úNjh lef;davhg;a iemhQ úg Èfhdavh miq keUqre lr we;ehs

lshefõ'

fuúg ndysr úNj iemhqu;a" wNHka;r úNj ndOlh;a hk folu ztlÕjZ l%shd lrk neúka ikaêh yryd nyq;r

jdyl .e,Su uq¿ukskau mdfya wvd, fõ' tfy;a by; lafIA;% folu w,am;r jdyl j, .e,Sug WmldÍ jk neúka

ikaêh yryd w,am;r jdylj, .e,Su fyd¢ka isÿ fõ'

 miq keUqre Èfhdavhla yryd w,am;r jdyl ksid yg.;a A m%udKfha Odrdjla mj;S' fuh ldkaÿ Odrdj f,i

ye¢kafõ'

E

p v n
b

+ -

n

v

- vvb
p

E

p v n
b v

vb nv

-

+p
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ikaê Èfhdavhla i|yd V - I m%ia:drh

( I-V Characteristic curve of a junction diode )

fmr keUqre fjda,aàh;dj l%ufhka jeä lrk úg Vb olajd iaj,am jYfhka jeä jQ  fmr keUqre Odrdj bkamiq

iS>%fhka jeäfõ' fmr keUqre Èfhdavhla yryd ksremøs;j .,d hd yels Wmßu Odrdj zfmr keUqre Wmßu OdrdjZ (Imax)
hs' fuu wjia:dfõ§ Èfhdavh tys Wmßu laIu;djfhka l%shd lrhs' Vb g fmr m%ia:drfha wkql%uKh l=vd ùfuka fmkS

hkafka Èfhdavfha m%;sfrdaOh wêl njhs' tfy;a Vb f.ka miq wkql%uKh úYd, ia:djr w.hla ùfuka fmkS hkafka

±ka Èfhdavhg ia:djr l=vd m%;ssfrdaOhla we;s njhs'

miq keUQre fjda,aàh;dj iuÕ miq keUqre Odrdj jeä jkafka iaj,am jYfhks' ;j o fuu wjia:dfõ§ m%ia:drfha

wkql%uKh b;d l=vd ùfuka fmkS hkafka miq keUqre Èfhdavhlg úYd, m%;sfrdaOhla we;s njhs'

miq keUqre fjda,aàh;dj tla;rd w.hla blaujd hk úg miq keUqre Odrdj iS>%fhka jeäjk nj fmfka' fuúg

isÿjkafka tu wêl miq keUqre fjda,aàh;djg Tfrd;a;= Èh fkdyelsj Èfhdavh ì| jeàuhs' fuh isÿjk fjda,aàh;dj

zì| jegqï fjda,aàh;djZ ( breakdown voltage - VB )fyj;a zmiq l=¿ fjda,àh;djZ ( Peak Inverse Voltage - PIV ) f,i

ye¢kafõ'

Èfhdavhla ì| jeáh yels l%u

( Breakdown methods of a diode )

fujeks l%u 2 ls'

 ´>Sh wdprKh

 fik¾ wdprKh

´>Sh wdprKh ( Avalanche breakdown )

miq keUqre wjia:dfõ§ ySk ia:rh yryd we;s m%n, úoHq;a lafIa;%hg yiqjk P fmfofia we;s w,am;r jdyl jk

ksoyia e la ̂ ikaêh wi, we;s& i,lkak'
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th wêl ;ajrKhlg ,laù úYd, pd,l Yla;shla iys;j nkaOk e la yd .eà th o ksoyia ;;ajhg m;a lrhs' fuu

e folu Wla; lafIa;%hg yiqj ish pd,l Yla;sh jeä lr .ksñka p,s; ú ;j;a nkaOk e  folla yd .eà tajdo ksoyia

;;ajhg m;a lrhs' fufia .egqï u.ska nkaOk e iuQyhla ksoyia ;;ajhg m;a ù úYd, Odrdjla .,d f.dia p - n ikaêh

úkdY ùu ́ >SSh wdprKhhs'

fik¾ wdprKh  ( Zener breakdown )

miq keUqre wjia:dfõ§ ySk ia:rh yryd we;s m%n, úoHq;a lafIa;%h fya;=fjka we;s jk n, u.ska nkaOk e iuQyhla

tljr ksoyia ;;ajhg m;a ù úYd, Odrdjla .,d f.dia ikaêh úkdY ùu fik¾ wdprKhhs'

m%dfhda.sl Èfhdav$mßmQ¾K Èfhdav$ wdikak mßmQ¾K Èfhdav

( Real diodes / Ideal diodes / Approximately ideal diodes )

hdka;%sl iaúphla i|yd V - I m%ia:drh

( I-V characteristic curve of a mechanical switch )
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Èfhdavh iaúÉphla f,i Ndú; lsÍu

( Function of a diode as a switch )

fmr keUqre Èfhdavhla yryd Odrdj fyd¢ka .,d hk úg th ixjD; iaúÉphla f,i o miq keUqre Èfhdavhla yryd

Odrdj fkd.,k úg th újD; iaúÉphla f,io l%shd lrhs'

úYd, m%;Hdj¾; fjda,aàh;djla u.ska l=vd" ia:djr" ir, fjda,aáh;djla ,nd .ekSu

( How to construct a small stable DC voltage by using a large AC voltage )

fuh mshjr 4lska hqla; fõ'

 mßKdukh  iDcqlrKh

 iqugkh  fjda,aàh;d hdukh ^fjda,aàh;d ia:dhSlrKh&
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mßKduKh  ( Transformation )

fuys § m<uqj wjlr mßkdulhla fhdod by< w.hl we;s m%;Hdj¾; fjda,aàh;dj my, w.hlg f.k tkq ,efí'

iDcqlrKh  ( Rectification )

ld,h iuÕ ksrka;rfhka fjkia jk m%;Hdj¾; fjda,aàh;djl O%eúh;dj  (+/- nj& fjkia fkdjk ;;ajhlg m;a

lsÍu iDcqlrKhhs' fuh wdldr folls'

 w¾O ;rx. iDcqlrKh

 mQ¾K ;rx. iDcqlrKh

w¾O ;rx. iDcqlrKh ( Half-wave rectification )

B g idfmalaIj  A , (+) úNjhl mj;sk m%odk fjda,aàh;djfha  (Vi) Ok w¾O pl%fha § Èfhdavh fmr keUqre ù t;=,ska

Odrdj .,dhhs' fuúg Ndr m%;sfrdaOh  (RL) yryd o Odrdjla mj;sk neúka m%;sodk fjda,aàh;djla  (Vo) mj;S'

B g idfmalaIj  A , iDK úNjhl mj;sk m%odk fjda,aàh;djfha iDK w¾O pl%fha § Èfhdavh miq keUqre ù t;=,ska

Odrdjla fkd.,hs' fuúg Ndr m%;sfrdaOh yryd o Odrdjla fkdmj;sk neúka m%;sodk úNjh Y=kH fõ'

 Èfhdavh mßmQ¾K tlla kï V0 ys Wmßu w.h" Vi ys Wmßu w.hg iudk fõ'

 Èfhdavh wdikak mßmQ¾K tlla kï V0 ys Wmßu w.h" Vi ys Wmßu w.hg jvd Vb m%udKhla wvqh'

 osfhdavh m%dfhda.sl tlla kï V0 ys Wmßu w.h" Vi ys Wmßu w.hg jvd —Vb + ´ñl úNj neiau˜ g iudk

m%udKhla wvqh'

 m%odkfha iDK w¾O pl%fha§ ̂ m%odk fjda,aàh;dj uq¿ ukskau mj;skqfha Èfhdavh yryd neúka& Èfhdavh ì|

fkdjeàug kï" VB > (Vi )max úh hq;=h'

++

-

v

t

v

+ +
- t
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 m%odkfha tla pl%hlska wvla muKla iDcqlrKhg ,la jQ neúka fuh w¾O ;rx. iDcqlrKh f,i ye¢kafjhs'

 m%;sodk fjda,aàh;djfha uOHkH w.h ̂ ir, Odrd fjda,aàh;dj& Vdc kï Vdc =          fõ'

mQ¾K ;rx. iDcqlrKh ( Full wave rectification )

m%odkfha Ok w¾O pl%fha § B g idfmalaIj A Ok úNjhl mj;sk úg D1 yd D3 Èfhdav fmr keUqre ù D2 yd D4 Èfhdav

miq keUqre fõ' fuúg RL yryd x isg y foig Odrdj .,d hk neúka m%;sodkhla mj;S'

m%odkfha iDK w¾O pl%fha § B g idfmalaIj A, iDK úNjhl mj;sk úg D1 yd D3 Èfhdav miq keUqre ú D2 yd D4

Èfhdav fmr keUqre fõ' fuúg o RL yryd Odrdj x isg y foigu neúka fmr mßÈu jQ m%;sodkhla ,efí'

 Èfhdav mßmQ¾K tajd kï V0 ys Wmßu w.h Vi ys Wmßu w.hg iudk fõ'

 osfhdav wdikak mßmQ¾K tajd kï V0 ys Wmßu w.h" Vi  ys Wmßu w.hg jvd 2Vb  m%udKhla wvqh'

 osfhdav m%dfhda.sl tajd kï V0 ys Wmßu w.h" Vi ys Wmßu w.hg jvd — 2Vb + 2 × tla osfhdavhla yryd ́ ñl úNj

neiau˜ g iudk m%udKhla wvqh'

 m%odkfha iïmQ¾K pl%hu iDcqlrKhg ,la jQ neúka fuh mQ¾K ;rx. iDcqlrKh f,i ye`Èkafõ'

 m%;sodk fjda,aáh;djfha uOHkH w.h  Vdc  kï   Vdc  =               fõ'

iqugkh ( Smoothing )

iDcqlrKfhka miq ,efnk ir, fjda,aàh;dj úYd, jYfhka WÉpdjpkhkag ,la fõ' fuu WÉpdjpkhka hï ;dla

ÿrlg wvq lr .ekSu iqugkhhs' fï i`oyd Ndr m%;sfrdaOh iu`. iudka;r.;j Odß;%lhla ̂ iqugk Odß;%lhla&

( smoothing capacitor ) fhdokq ,efí'

(V0)max



2(V0)max


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w¾O ;rx. iDcqlrKh ( Half wave rectification )

P isg Q olajd m%odk fjda,aàh;djh jeä jk úg Bg wkqrEmj m%;sodkh o jeä jk w;r Odß;%lh wdfrdamKh fõ' Q
f.ka miq m%odk fjda,aáh;djh iS.%fhka wvq jqj o Odß;%lh úi¾ckh jkafka fiñka neúka ±ka m%;sodkh" úi¾ckh

jk Odß;%lhla yryd fjda,aàh;dj wvqjk wdldrhg yeisf¾' R jeks ,laIhl § kej; m%odk fjda,aàh;dj ^±kg

ÿ¾j,j we;s& Odß;%lfha fjda,aàh;dj wNsnjd hhs' fï wkqj R isg S olajd m%;sodkh" m%odkhg wkqj úp,kh jk w;r

Odß;%lh kej; wdfrdamKh fõ'

 iqugkfhka miq ,efnk fjda,aàh;dj zz/<s;s fjda,aàh;djZZ ( ripple voltage) fyj;a  —hdukh fkdl, fjda,aàh;dj˜

(non regulated voltage) f,i ye`Èkafõ'

 m%odkfha tla pl%hla i`oyd tla /,s;a;la ne.ska we;s jQ neúka /<s;s ixLHd;h " m%odk fjda,aàh;djfha ixLHd;hg

iudk fõ'

mQ¾K ;rx. iDcqlrKh ( Full wave rectification )

 m%odkfha tla pl%hla i`oyd /<s;s fol ne.ska we;s jQ neúka /<s;s ixLHd;h" m%odkfha ixLHd;h fuka fo.=Khls'
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fik¾ Èfhdav  ( Zener diodes )

fik¾ Èfhdav úfYaIfhka ksmojd we;af;a ì`o jegqï ia:dkfha § hï Wmßuhla olajd

ksremøs;j Odrd .,d hd yels jk mßoafoks' ;j o bÈß m%ia:drh wkqj fmkS hkafka miq

keUqre fik¾ Èfhdavhla yryd Odrdj  Imin  yd  Imax  w;r mj;sk úg fik¾ Èfhdavh

yryd fjda,aàh;dj fndfyda ÿrg ia:djrj mj;sk nj hs' fuu ia:djr fjda,aàh;dj"

fik¾ fjda,aàh;dj (VZ) f,i ye`Èkafõ' fik¾ Èfhdavhla i;= fuu ,laIKh " ia:djr

ir, fjda,aàh;djhla ,nd .eksu i`oyd fhdod .; yels hs'

fik¾ Èfhdavhla yryd Odrdj md,kh lsÍu

( Controlling the current through a zener diode )

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

I

VI min

I max

VzVZ

Imin

Imax
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fjda,aàh;d hdukh  ( Voltage regulation )

iqugkfhka miq ,efnk /<s;s iys; fjdaa,aàh;dj iïmQ¾Kfhkau mdfya ia:djr ;;ajhg f.k tau fjda,aàh;d

hdukhhs' fï i|yd fmr fldgfia § idlÉPd l, mßÈ fik¾ Èfhdav fhdojd .kq ,efí'

wdf,dal úfudapl Èfhdav (LED)
( Light Emitting Diodes )

p - n ikaêhla fmr keUqre l, úg ikaêh yryd .,d hk nyq;r jdyl

m%;sixfhdackhlg ,la fõ' ksoyia e j, Yla;sh l=yr j, Yla;shg jvd jeä neúka

Wla; m%;sixfhdackfha § ksoyia e i;= w;sßla; Yla;sh uqod yef¾' LED ksmojd

we;af;a fufia uqod yßk Yla;shg wkqrEm fmdafgdakj, ixLHd;h" úoHq;a pqïNl

j¾Kdj,sfha oDYH fldgig wh;a jk mßÈ h' túg tu Yla;sh wdf,dalh f,i Èia

fõ'

m%ldY Èfhdav ( Photo diodes)

p n
o

e

ee
e

e E

E + E

hf = E

k soy i a

nk aOk

ksoyia

nkaok

wdf,dalh

p n
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miq keUqre  p - n  ikaêhla yryd w,am;r jdyl ksid yg.;a l=vd Odrdjla we;s nj wms oksuq' fujeks  p - n  ikaêhl

ydhs; m%foaYhg wdf,dalh m;kh jkakg ie,eiajQ úg tu wdf,dal Yla;sh fya;=fjka nkaOk ì£ kj bf,lafg%dak-

l=yr hq., ckkh fõ' tu.ska miq keUqre Odrdfõ jeäùula isÿ fõ' m;s; wf,dalfha ;Sj%;djh jeäj;au bf,lafg%dak

-l=yr hq., ckkh jeäfhka isÿjk neúka wdf,dalfha ;Sj%;djhg iudkqmd;slj miq keUqre Odrdj jeäfõ' m%ldY

Èfhdav ;kd we;af;a fuu .=Kh we;s jk mßÈh'

m%ldY fldaI ^iQ¾h fldaI&

( Photo cells / Solar cells )

m%ldY fldaIhla hkq úfYaIs; wdldrfha m%ldY Èfhdavhls' ndysr fjda,aàh;djla

u.ska keUQre fkdl, fujeks Èfhdavhl ydhs; m%foaYh u;g wdf,dalh m;kh

jkakg ie,eiajQ úg tu.ska ksmojk e yd l=yr" wNHka;r úNj ndOlh fya;=fjka

ikaêh fomig ;,ä  fõ' m%ldY fldaI ksmojd we;af;a fuúg yg .kakd úNj

wka;rh" ndysr mßm:hlg ,nd Èh yels mßoafoks'

tla iQ¾h fldaIhlska ksmojk ú'.d'n'h b;d l=vd neúka tjeks fldaI úYd, ixLHdjla Ndú;fhka ziQ¾h mek,Z

ksmojd ;sfí'

wdf,dalh

O
O
O
O
O
O

e
e
e
e
e
e

p n
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wNHdi

01. Time target : 3  minutes

300 K  WIaK;ajfha§ ksiÕ is,slka w¾O ikakdhlhl mrudKq idkaøKh 1028 m–3  jk w;r tys l=yr

idkaøKh 1016 m–3  fõ' is,slka mrudKq ñ,shkhlg odhl mrudKq tlla ne.ska jQ ud;%K uÜgula

fh§fuka bka ndyH w¾O ikakdhlhla ;kd .kq ,efí'

i. ndyH w¾O ikakdhlh p   j¾.fhao n   j¾.fhao @

ii. fuu ud;%K uÜgu fhÿ úg is,slka lene,a,g tl;= jk odhl mrudKq idkaøKh fldmuKo @

iii. ud;%Kfha§ we;s jQ nyq;r jdyl idkaøKh fldmuKo @

02. Time target : 2  minutes

—fmr keUqre Èfhdavhlg we;af;a .;sl m%;sfrdaOhls̃   V – I    ,dlaIKsl m%ia:drh weiqfrka fuh myokak'

03. Time target : 2  minutes

my; rEmj, ±lafjk Èfhdav tl tlla we;af;a miq keUqre wjia:dfõo ke;fyd;a fmr keUqre wjia:dfõo

hkak i|yka lrkak'

i. ii. iii. iv.

04. Time target : 2  minutes

Èfhdav mßmQ¾K hehs i,ld my; mßm:j, m%;sodk úNjh yd 5 k   Ndr m%;sfrdaOh ;=,ska .,k Odrdj

fidhkak'

05. Time target : 2  minutes

±lafjk mßm:fha Èfhdavfhka iEfyk m%udKhl wdf,dalh

úfudapkh ùug kï th ;=,ska .e,sh hq;= Odrdj 20 mA   kï fhÈh

hq;= RS
   w.h .Kkh lrkak'  wdf,dalh úfudapkh lrk úg

Èfhdavh yryd 2 V   úNj wka;rhla we;ehs i<lkak'

06. Time target : 2  minutes

Èfhdavh mßmq¾K tlla hehs i,ld ta ;=<ska .,k Odrdj fidhkak'

V 05 k5 V 5 k5 V V 0

+5V

+5V

+10V –10V

+5V

–12V

–5V

2 V
6 V

5 k

RS

+

5V
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07. Time target : 4  minutes

a. rEmfhka Si   Èfhdavhla fhÿ mßm:hlao

b. rEmfhka Ge    Èfhdavhla fhÿ mßm:hlao ±lafõ'

i ) Èfhdav folu mßmq¾K hehs i,ld m%;sfrdaO yryd .,k Odrd fidhkak'

ii ) Si   yd Ge   Èfhdavj, oKá fjda,aàh;d ms<sfj,ska  0.7 V   yd 0.3 V   kï m%;sfrdaO yryd .,k

Odrdo Èfhdav j,ska W;ai¾ckh jk laIu;do fidhkak'

08. Time target : 2  minutes

rEmfha ±lafjk mßm:fha we;s Èfhdavh yryd ish¿ Odrdjka i|yd 0.5 V
úNj neiaula we;' Èfhdavfha Wmßu CIu;dj 100 mW  kï Èfhdavh yryd

Wmßu Odrdj .,d hdug i,iajk  R  ys w.h fidhkak'

09. Time target : 2  minutes

rEmfha ±lafjk mßm:fha Èfhdavh Si tlla nj i,ld t;=,ska .,k Odrdj

fidhkak'

10. Time target : 2  minutes

rEmfha ±lafjk mßm:fha we;s Èfhdav j,g 50   l fmr keUqre m%;sfrdaOhla

o wmßñ; miq keUqre m%;sfrdaOhlao ;sfí' negßfha wNHka;r m%;sfrdaOh

fkdi,ld yer 100 m%;sfrdaOh yryd Odrdj fidhkak'

11. Time target : 3 minutes

rEmfha oelafjk mßm:fha Èfhdav folu mßmQ¾K kï"

i. tla tla Èfhdavh yryd Odrdj

ii. m%;sodk fjda,aáh;dj

iii. D2  Èfhdavhg mej;sh yels wju miq l=¿ fjda,aáh;dj fidhkak'

10 k  500  

10 V 25 V

( a ) ( b )

2.2 k

4.7 k

10 V

5 V

1 k

20 V

D1

D2

1 k V0

(+)

(–)
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A

B

0 V

0 V

5 V

5 V

V1

V2

0 V

0 V

5V

5V

12. Time target : 2  minutes

rEmfha ±lafjk Èfhdav foflys oKá fjda,aàh;d  0.7 V  f,i f.k

VA = 10 V   yd  VB = 5 V   jk úg  RL  yryd Odrdj fidhkak'

13. Time target : 4  minutes

rEmfha ±lafjk mßm:fha Èfhdav ish,a, mßmQ¾K kï"

i. Odrdj ikakhkh lrkafka l=uk Èfhdavho @ $

Èfhdavo @

ii. wfkla Èfhdavh$Èfhdav yryd we;s miq keUqre

fjda,aáh;dj fldmuKo @

iii. RL = 1.5 k kï RL yryd Odrdj l=ulao @

iv. m%;sodk fjda,aáh;dj fldmuKo @

14. Time target : 4  minutes

rEmfha ±lafjk mßm:fha Èfhdav folu Si tajd nj i,ld A  yd B  i|yd

my; fjda,aáh;d tlúg m%odkh l, úg m%;sodk fjda,aáh;djfha yeisßu

m%ia:dr .; lrkak'

15. Time target : 4  minutes

rEmfha ±lafjk mßm:fha we;s Èfhdav is,slka  tajd nj i,ld V1  yd  V2

i|yd my; ±lafjk fjda,aáh;d tlúg m%odkh l, úg m%;sodk

fjda,aáh;djfha yeisßu m%ia:dr .; lrkak'

16. Time target : 3  minutes

ikaê Èfhdavhl ,dlaIKsl fiùfï mÍCIKhl§ ,nd.;a mdGdxl my; ±lafõ'

i. fuu Èfhdavh Si tllao @ ke;fyd;a Ge tllao @ fya;= olajkak'

ii. 6 V ir, Odrd úÿ,s iemhqula hgf;a Èfhdavh ;=<ska .,d hk Wmßu Odrdj 100 mA  g iSud lsÍu

msKsi Èfhdavh iuÕ fY%aKs.;j fhÈh hq;= m%;sfrdaOh fldmuKo @ Bg ;sìh hq;= wju laIu;dj

fldmuKo@

A

B Vout

R

+ 5V

R

V1

V2

V0

D1

2 V

D2

5 V

1 V

D3

RL

V0
2 V

A

B
RL = 37.2

V ( V )

1 (mA)

0.2 0.4 0.5 0.6

0 0 0 2

0.7 0.8

5 20 100

0
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17. Time target : 3  minutes

my; ±lafjk mßm:j, fhdod we;s n,an  6V , 100 mA  tajdh" Èfhdav mßmq¾K hehs Wml,amkh lrkak'

( a ) , ( b ) , ( c )  mßm:j, we;s n,an j,ska l=uk tajd fyd¢ka ±,afõo @ wvq §ma;sfhka ±,afõo fkd±,afõo

hkak fya;= iys;j olajkak'

18. Time target : 3  minutes

rEmfha olajd we;s fmÜáh ;=< w¾O ikakdhl Èfhdavhla yd ksh; m%;sfrdaOlhla

hï wdldrhlg iïnkaO fldg w.% folla muKla msg;g újD; fldg we;' fuu

w.% fol iuÕ fYa%Ks.;j ñ,s weógrhla (mA) yd fjda,aàh;d m%Njhla iïnkaO

fldg we;' m%Njfhys fjda,aàh;dj 1.0 V jk úg" ñ,s weógrfhys lshùu 25 mA
fõ' tu fjda,aàh;dj u" ÈYdj udre fldg fh¥ úg" ñ,s weógrfhys lshùu

50 mA fõ' fmÜáh ;=< Èfhdavh yd m%;sfrdaOlh iïnkaO fldg we;af;a ljr

wdldrhlg ±hs fya;= iys;j olajkak' Èfhdavfhys fmr keUqre m%;sfrdaOh o"

m%;sfrdaOlfhys w.h o .Kkh lrkak'

19. Time target : 3  minutes

i. D1  ,  D2  Èfhdav folu Si  kï mßm:fha Odrdj fidhkak' D2 ys w.% udre

l<fyd;a mßm:fha .,k Odrdj l=ulao @

ii. D1  ,  D2  Èfhdav folu  Ge  kï mßm:fha .,k Odrdj fidhkak' D2   ys

w.% udre l<fyd;a mßm:fha Odrdj l=ulao @

20. Time target : 4  minutes

rEmfhys ±lafjk mßÈ p - n ikaê Èfhdav y;rla iy R m%;sfrdaOlhla wvx.= fia;=

mßm:fhys B yd D ikaê yryd m%;Hdj¾; fjda,aàh;d iemhqula iïnkaO lr we;'

iemhqï fjda,aàh;dfjys pl% follg wkqrEm jk ld,h we;=<;' ld,h;a iuÕ

i. A g idfmaCIj C ys úNjh'

ii. A g idfmaCIj B ys úNjh iy

iii. D g idfmaCIj B ys úNjh

úp,kh jk wdldrh o< igyklska fmkajkak'

21. Time target : 3  minutes

Èfhdavh mßmq¾K tlla f,i i,ld m%odk fjda,aàh;d

ix{dfjys l=¿ w.h 15V   o Ndr m%;sfrdaOlh 10 k o

fõ kï" Ok w¾O pl%fha§ m%;sodk fjda,aáh;djfhys

Wmßu w.ho" Èfhdavh yryd Wmßu Odrdjo iDK w¾O

pl%fha§ Èfhdavh ,lajk Wmßu miq fjda,aáh;djo

fidhkak'

1 k 

9 V
D1

D2

10 k V 0

Vi

t

15V

–15V

+

–



Samitha Ratnayake - 21 - Innovative Physics

22. Time target : 4  minutes

ir, Odrd úÿ,sfhka l%shd lrk L hk WmlrKhla

fj; wdrlaIs;j 12 V  ir, Odrd úNj wka;rhla fhuq

lsÍug fhdod .;yels Èfhdav ieliqï folla

( a )  yd ( b ) mßm:j, olajd we;'

fuys§ fhdojd we;af;a  Si Èfhdavo" tajdfha bÈß

fjda,aàh;d md;kh  0.7 V  o kï"

i. ( a ) mßm:fha we;s L WmlrKh fj; ,efnk fjda,aàh;dj fldmuKo @

ii. ( b ) mßm:fha we;s L WmlrKh fj; ,efnk fjda,aàh;dj fldmuKo @

iii. Èfhdav mßmq¾K kï tla tla Èfhdavfha ;sìh hq;= wju miq l=¿ fjda,aáh;dj fldmuKo @

iv. ( a ) mßm:hg jvd ( b ) mßm:fha we;s jdishla i|yka lrkak'

23. Time target : 4  minutes

Èfhdavh mßmq¾K tlla kï"

i. Èfhdavh yryd Wmßu Odrdj

ii. Wmßu miq fjda,aàh;dj

iii. m%odk ;rx.fhys Ok w¾O pl%fha§ m%;sodk

fjda,aàh;djfhys Wmßu w.h

iv. m%odk ;rx.fhys iDK w¾O pl%fha§ m%;sodk

fjda,aàh;djfhys iDK Wmßu w.h fidhkak'

24. Time target : 4  minutes

m%odk ;rx.fhys l=¿ w.h 30 V o Èfhdavh

mßmq¾K tllao hehs i,ld"

i. Èfhdavh yryd Wmßu Odrdj

ii. m%;sodk fjda,aàh;djfhys Ok l=¿ w.h fidhkak'

iii. m%odk ;rx.fhys iDK w¾O pl%fha§ m%;sodk fjda,aàh;djfhys

Wmßu w.h fidhkak'

25. Time target : 5  minutes

.=jka úÿ,s hka;%hlg wdrlaIs; f,i  6 V negßhla

iïnkaO lsÍu i|yd ilia lr we;s mßm:hla

my; olajd we;' Y g idfmaCIj  X fj;  +6 V
úNjh fhduqjQ úg R  .=jka úÿ,s hka;%h l%shd

lrhs'

i. negßfha w.% ksis f,i  X yd  Y fj; iïnkaO l<úg ±,afjkafka ljr LED ho @

ii. negßfha w.% ifodia f,i X yd Y fj; iïnkaO jqjfyd;a .=jka úÿ,s hka;%h ;=<ska Odrdjla .,hso @

Bg fya;=j l=ulao @ fuúg ±,afjkafka ljr  LED ho @

iii. D Èfhdavfha bÈß fjda,aáh;d md;kh 0.7 V kï negßh ksis mßÈ iïnkaO lr we;súg .=jka úÿ,s

hka;%h fj; iemfhk fjda,aáh;dj fldmuKo @

iv. tla tla  LED h ta ta wjia:dfõ§ m%u; ;;ajfhka ±,aùu msKsi  R1 yd R2  w.hka fldmuK úh

hq;=o @

^fuu  LED   i|yd m%u; fjda,aáh;d yd Odrd ms<sfj,ska 2.5 V  yd 10 mA fõ'&

v. .=jka úÿ,s hka;%h i|yd wjYH Wmßu Odrdj 250 mA  kï D  Èfhdavh ;=<ska .,k Wmßu Odrdj

fldmuKo @
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26. Time target : 2  minutes

rEmfha fmkajd we;s fik¾ Èfhdavh ;=,ska .e,sh yels Wmßu

fik¾ Odrdj 25 mA  fõ' mßm:fha m%odk úNjh 10 V  Wmßu

w.hl mj;sk úg" fuu mßm:fhka ia:dhs úNjhla Èfhdavh yryd

,nd.ekSug iqÿiq  RS   w.h .Kkh lrkak'

27. Time target : 3  minutes

rEmfha ±lafjk mßm:fhys

i. m%;sodk fjda,aàh;dj

ii. wju fik¾ Odrdj

iii. Wmßu fik¾ Odrdj fidhkak'

28. Time target : 3  minutes

RL  = 820   kï" rEmfha ±lafjk mßm:fhys'

i. RS  yryd wju Odrdj fidhkak'

fuúg"

ii. RL  yryd Odrdj

iii. fik¾ Èfhdavh yryd Odrdj fidhkak'

29. Time target : 5  minutes

m%;Hdj¾; úNjhlska ia:dhs ir, úNjhla ,nd .ekSug Ndú; l, yels mßm:hla we| tla tla fldgi kï

lrkak'

olajd we;s mßm:fha D fik¾ Èfhdavfha ì| jegqï fjda,aàh;dj 10 V  fõ'

i. fik¾ Èfhdavfha Wmßu laIu;dj 500 mW  kï t;=,ska .,d hd yels Wmßu wdrlaIs; Odrdj fldmuKo@

ii. S  iaúÉph újD;j we;súg"

a ) RS  wdrlaIl m%;sfrdaOh yryd

úNj wka;rh

b ) RS  m%;sfrdaOfha w.h fldmuKo @

iii. S   iaúÉph jid we;súg"

a ) RL  Ndr m%;sfrdaOh ;=,ska .,k Odrdj fldmuKo @

b ) fik¾ Èfhdavh ;=,ska .,k Odrdj fldmuKo @

c ) fik¾ Èfhdavh l%shd lrk laIu;dj fldmuKo @

iv. a ) RL   wvq l<fyd;a t;=,ska .,k Odrdj jeäfõ' fuf,i RL  ;=,ska .e,sh yels Wmßu Odrdj

fldmuKo @ ̂ ia:dhsldrl l%shdj,sh i|yd fik¾ Èfhdavh ;=,ska 5 mA  wju Odrdjla ;sìh hq;=

nj i,lkak'&

b ) fï wkqj RL  i|yd Èh yels wju w.h fldmuKo @

+

–

Rs

VZ  = 4.7 V

15V - 30V
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30. Time target : 4  minutes

fuys we;s LED  h m%u; ;;a;ajfhka ±,aùug th yryd 2.5 V   úNj wka;rhla

hgf;a t;=,ska 15 mA  Odrdjla .e,sh hq;=h'

i. fjda,aàh;dj 10 V  jk negßhla u.ska LED  h m%u; ;;ajfhka o,ajd

.ekSug R i|yd ;sìh hq;= w.h fidhkak' ̂  negßfha wNHka;r

m%;sfrdaOh fkdi,lkak &

ii. fuys we;s ;ks LED h fjkqjg iudka;r.;j iïnkaê; LED  myla fhdojd .kq ,efí kï tajd m%u;

;;ajfhka ±,aùug ;sìh hq;= R  w.h fldmuKo @ tu m%;sfrdaOfha wju laIu;d w.h fldmuK úh

hq;=o @

iii. fuu mßm:h 5 V  ia:djr m%;sodkhla ,ndfok ir, fjda,aáh;d hdul mßm:hla njg m;alr .ekSu

i|yd l<hq;= fjkialï ±lafjk mßm: igykla w¢kak' m%;sodk w.% meyeÈ,sj olajkak'

31. Time target : 4  minutes

rEmfha ±lafjk w¾O - ;rxÕ iDcq ldrl mßm:fha wjlr

mßKdulhg iemfhk m%odk fjda,aáh;dj 240 V ( rms) fõ'

mßKdulfhys fmdgj,a w;r wkqmd;h 8 ( 1 ls'

i. oaú;shsl fjda,aàh;djfhys l=¿ w.h o

ii. Èfhdavh mßmQ¾K nj i,ld Ndr m%;sfrdaOh yryd

we;s Wmßu fjda,aàh;dj" ir, Odrd fjda,aàh;dj

( Vdc )  yd ir, Odrdjo

iii. Èfhdavh yryd fhfok Wmßu miq fjda,aàh;djo

fidhkak'

32. Time target : 4  minutes

rEmfha ±lafjk fia;= iDcqldrl mßm:fha wjlr

mßKdulfha m%d:ñl fjda,aàh;dj 240 V ( rms) , 50 Hz
fõ' mßKdulfhys fmdgj,a w;r wkqmd;h 8 ( 1 ls'

i. oaú;shsl fjda,aàh;djfhys l=¿ w.ho @

ii. Èfhdav mßmq¾K nj i,ld Ndr m%;sfrdaOh yryd

we;s Wmßu fjda,aàh;dj" ir, Odrd fjda,aàh;dj

( Vdc ) yd ir, Odrdjo

iii. tla tla Èfhdavh yryd Wmßu miq fjda,aàh;djo fidhkak'

33. Time target : 3  minutes

rEmfha ±lafjkafka mßmQ¾K Èfhdav y;rlska iE¥ mQ¾K ;rx. iDcqldrl mßm:hls'

i. Ndrh yryd ir, Odrd (dc) fjda,aàh;dj

ii. tla tla Èfhdavh yryd fhfok Wmßu miq fjda,aàh;dj iy

iii. Èfhdav yryd .,k ir, Odrdj fidhkak'
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34. Time target : 5  minutes

rEmfha ±lafjk fia;= iDcqldrl mßm:fhys mQ¾K f,i iDcqlrKh jQ m%;sodk fjda,aàh;dj iqugkh lsÍu

i|yd C Odß;%lhlao m%;sodk fjda,aàh;dj hdukh lsÍu i|yd fik¾ Èfhdavhlao we;=<;a fldg we;' wjlr

mßKdulfhka ,efnk oaú;Shsl fjda,aàh;dj V2 = 12.6 Vrms fõ' fik¾ fjda,aàh;dj 6.8 V o" RS = 1 k o"

RL = 1.2 ko fõ kï"

i. oaú;Shsl fjda,aàh;dfjys l=¿ w.h'

ii. Odß;%lh yryd ^iqugkh jQ& ir, Odrd (dc)
fjda,aàh;dfjys wdikak w.h'

^/<s;s iajNdjh fkdi,ld yßkak&

iii. RS fYa%Ks.; m%;sfrdaOh yryd Odrdj'

iv. RL Ndr m%;sfrdaOlh yryd Odrdj iy

v. fik¾ Odrdj fidhkak'

ms<s;=re

01. i. n j¾.h ii. 1022 m–3 iii. 1022 m–3

03. i. miq keUqre ii. fmr keUqre iii. miq keUqre iv. miq keUqre

04. i. 5V , 1 mA ii. 0 , 0 05. 150  06. 0.8 mA

07. i. a. 1 mA b. 50 mA ii. a. 0.93 mA b. 49.4 mA

08. 5  09. 2.07 mA 10. 5 mA

11. i.   D1 : 10mA   ,  D2 : 0 ii. 10 V iii. 10 V 12. 0.25 A

13. i.    D2 ii. D1 : 3V,  D3 : 4V iii. 2 mA iv. 5V

14. 15.

16. i. Si ii. 52  , 0.52 W 17. a ) B1 fyd¢ka ±,afõ" B2  fkd±,afõ

b ) B1 fyd¢ka ±,afõ' B2 fkd±,afõ c ) B1 yd  B2  folu wvq §ma;sfhka ±,afõ'

18. iudka;r.;j" 40 , 40  19. i. 7.6 mA , 0 ii. 8.4 mA , 0

21. 15 V , 1.5 mA , 15 V 22. i. 11.3 V ii. 10.6 V iii. 12 V

iv. iemhqfuys w.% udre jqjo  b  ys § L WmlrKh l%shd lrhs'

23. i. 6.67 mA ii. 14 V iii. 0 iv. 14 V

24. i. 5 mA ii. 30 V iii. 18 V

25. i. LED 2 ii. fkd.,hs "  D  miq keUqre neúks , LED 1

iii. 5.3 V iv. R1 = 350  , R2 = 280  v. 260 mA

26. 212  27. i. 10 V ii. 1 mA iii. 3 mA

28. i. 11.73 mA ii. 7.56 mA iii. 4.17 mA 29. i. 50 mA

ii. a ) 5 V b ) 100  iii. a ) 40 mA b ) 10 mA

c ) 100 mW iv. a )  45 mA b ) 222.2 

30. i. 500  ii. 100 

31. i. 42.5 V ii. 42.5 V  , 13.5 V  ,  135 mA iii. 42.5 V

32. i. 42.5 V ii. 42.5 V  ,  27.1 V  ,  0.542 A iii. 42.5 V

33. i. 18 V ii. 28.3 V iii. 1.2 A

34. i. 17.8 V ii. 17.8 V iii. 11 mA iv. 5.67 mA

v. 5.33 mA

4.3

0
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