
1PB

uQ,sl bf,lafg%dksl ;dlaIKfõoh 
iy Ndú;h

úÿ,s yd bf,lafg%dksl lafIa;%fha Wmdx. ksIamdokh" mßm: ilia lsÍu jeks 

ld¾hhka i|yd ikakdhl (conductors)" mßjdrl (insulators) yd w¾O ikakdhl  

(semi- conductors) øjH fhdod .efkhs' ikakdhl øjHhl fofl<jrg úNj 

wka;rhla iemhQ úg tla wka;hl isg wfkla wka;h olajd úoHq;a Odrdjla (current) 
.,d hhs' iïu;hla f,i ie,flkafka fï Odrdj Ok w.%fha isg RK w.%h olajd 

.,d hk njhs' tfia jqj o fuys § isÿ jkafka RK wdfrdams; bf,lafg%dak RK 

w.%fha isg Ok w.%h fj; .,d hEu hs' 

fufia hï øjHhla Èf.a bf,lafg%dak .,d hEug kï tu øjHfha mrudKqj,g 

fkdne÷Kq" øjHh mqrd ksoyfia .uka l< yels bf,lafg%dak ;sìh hq;= h' tjeks 

bf,lafg%dakj,g ksoyia bf,lafg%dak ke; fyd;a uqla; bf,lafg%dak hehs lshkq 

,efí' ikakdhl f,i Ndú; lrk uQ,øjH" tkï" f,day j¾.j, uqla; l< yels 

bf,lafg%dak mj;S' jeämqr uqla; bf,lafg%dak iys; øjH m%n, ikakdhl fõ' 

WodyrK f,i r;arka" ß§ iy ;U oelaúh yels h'

mßjdrl f,i Ndú; flfrk ixlS¾K ixfhda. jk fmd,s;Ska" PVC, rn¾" ma,diaála 

jeks øjHj, uqla; l< yels bf,lafg%dak ke;'

w¾O ikakdhl hkq b;d ÿ¾j, iynkaOkj,ska hq;a øjHh' wdj¾;s;d j.=fõ y;r 

jk ldKavfha we;s is,slka iy c¾fïkshï jeks uQ,øjH w¾O ikakdhl .=K 

fmkajhs' 
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mßir WIaK;ajh hgf;a is,slka iaMál oe,sil wdldrh 1'2 rEmh u.ska olajd we;' 

si si si si

si si si si

si si si si

si si si si

rEmh 1'2 - idudkH mßir WIaK;ajfha § iaMál oe,sil wdldrh

l=yrhla

uqla; 

bf,lafg%dakhla

fl,aúka Y=kHhg jvd 

by< WIaK;ajj, § 

bf,lafg%dakj, mj;sk 

wyUq p,kh ksid iuyr 

bf,lafg%dak nkaOkj,ska 

bj;a ù uqla; bf,lafg%dak 

f,i yeisfrk w;r tfia 

nkaOkhlska bj;ajk iEu 

bf,lafg%dakhla ksid u" 

Ok wdfrdams; mqrmamdvqjla" 

tkï" l=yrhla yg .kshs' 

1'1'1  ksi. w¾O ikakdhl (intrinsic semiconductors)

wvq WIaK;aj ;;a;aj hgf;a w¾O ikakdhl øjH fyd¢ka úoHq;h ikakhkh 

fkd lrhs' WIaK;ajh by< kexùfuka w¾O ikakdhlj, bf,lafg%dak uqla; jk 

w;r tA iuÕ u nkaOkh ;=< l=yr o we;s fõ' tA ksid ksoyia jQ bf,lafg%dak 

.Kkg iudk l=yr m%udKhla o ckkh fõ' tksid WIaK;ajh jeä jk úg w¾O 

ikakdhl øjHj, ikakdhl;dj jeä fjhs' w¾O ikakdhlj, úÿ,sh ikakhkh 

i|yd uqla; bf,lafg%dak fuka u l=yr o wdOdr fõ' ksi. w¾O ikakdhlj, uqla; 

bf,lafg%dak yd l=yr iaÓr j fkdmj;sk w;r" bf,lafg%dakj, wyUq p,kfha § 

we;eï nkaOkj,ska bf,lafg%dak uqla; flf¾' tf,i we;s jk isÿrej,g uqla; 

;;a;ajfha ;snQ bf,lafg%dak we;=¿ fjhs' ldur WIaK;ajfha mj;sk fujeks msßisÿ 

w¾O ikakdhl ksi. w¾O ikakdhl f,i ye¢kafjhs' w¾O ikakdhl f,i is,slka 

(Si)" c¾fïkshï (Ge)" fi,skshï (Se) iy fg,shQßhï (Ti) jeks uQ,øjH o fldm¾ 

laf,darhsâ (CuCl2)" fldm¾ Tlaihsâ (CuO)" iskala Tlaihsâ (ZnO) iy .e,shï 

wdikhsâ (GaCN) jeks ixfhda. o Ndú; flf¾' 

1'1'2  ndyH w¾O ikakdhl (extrinsic semiconductors)

ksi. w¾O ikakdhlj, ikakdhl;dj by< kexúh yelafla WIaK;ajh by< 

kexùfuka muKls' fï yefrkakg w¾O ikakdhlj, ikakdhl;dj md,kh lsÍu 

i|yd ;j;a l%uhla we;' tkï" wdj¾;s;d j.=fõ »»» jk yd ¼ jk ldKavfha 

uQ,øjH iaj,am m%udKhla w¾O ikakdhl jHQyh ;=<g tla lsÍfuks' fufia 

idod .kakd w¾O ikakdhl ndyH w¾O ikakdhl f,i ye¢kafjk w;r" fuf,i 

ksi. w¾Oikakdhlj,g wdj¾;s;d j.=fõ III yd ¼ ldKavfha uQ,øjH tl;= lsÍfï 

l%shdj,sh ud;%Kh (doping) f,i y÷kajkq ,efí' tl;= lrkq ,nk uQ,øjH wmøjH 
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(impurity) f,i y÷kajkq ,efí' wmøjH ud;%Kfhka idod .kq ,nk ndyH w¾O 

ikakdhl j¾. folls' tkï"

		  1' p j¾.fha w¾O ikakdhl iy

		  2' n j¾.fha w¾O ikakdhl fõ'

ó<Õg p yd n j¾.fha w¾O ikakdhl ksmojk wdldrh úuid n,uq' 

●● n j¾.fha w¾O ikakdhl

is,slka fyda c¾fïkshïj,g" ixhqc;d ljpfha bf,lafg%dak y;r ne.ska we;s 

w;r wdj¾;s;d j.=fõ ¼ jk ldKavfha fmdiamria (P) wdiksla ^As&" wekaáuks 

^Sb& jeks uQ,øjHj,  wjidk Yla;s uÜgfï bf,lafg%dak my ne.ska msysghs' fï 

mrudKq w¾O ikakdhl jHQyh ;=<g we;=¿ lsÍfuka hdno mrudKq y;rla iuÕ 

iyixhqc;d nkaOk iE§ug odhl jk w;r" tla bf,lafg%dakhla nkaOkj,ska 

ksoyia j mj;S' tkï uqla; bf,lafg%dak f,i mj;shs' bf,lafg%dakj,  wdfrdamKh 

RK neúka n j¾.fha w¾O ikakdhl f,i yeÈkafjhs' fuf,i wdj¾;s;d j.=fõ ¼ 

jk ldKavfha we;s wdiksla ^As&" wekaáuks ^Sb& jeks uQ,øjHla ud;%Kh lsÍfuka 

n j¾.fha w¾O ikakdhl idod .kq ,efí' is,slka lene,a,lg wdiksla b;d iq¿ 

m%udKhla ud;%Kh lsÍfuka tu w¾O ikakdhlh ;=< w;sßla; bf,lafg%dak úYd, 

m%udKhla we;s fõ' wdiksla wmøjHhla f,i fhdod we;s n j¾.fha ndyH w¾O 

ikakdhlhl jHQyh 1'3 rEmfhka oelafõ' 

rEmh 1'3 - n j¾.fha w¾O ikakdhl

ud;%Kfhka ckkh 

jQ bf,lafg%dakh

si si si si

si si si si

si As si si

si si si si

n j¾.fha w¾O ikakdhl ;ekSfï § ud;%Kh lrkq ,nk ¼ jk ldKavfha uQ,øjH 

odhl wmøjH (doner impurities) f,i kï lrkq ,efí' tfia odhl wmøjH f,i 

ye¢kaùug fya;=j nkaOk iuÕ iïnkaO ùug wjYH bf,lafg%dak ixLHdjg jvd 

tla bf,lafg%dakhla 5 jk ldKavfha uQ,øjHj, wka;¾.; j ;sîu h' fmdiamria" 

wdiksla" wekaáuks iy ìiau;a fï i|yd WodyrK f,i oelaúh yels h' WodyrKhla 
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f,i" wdiksla mrudKqfõ wjidk Yla;s uÜgfï bf,lafg%dak myla mj;S' wdiksla 

mrudKq w¾O ikakdhl jHQyh ;=<g ud;%Kh l< miq Bg hdno mrudKq y;rla iuÕ 

iyixhqc;d nkaOk iE£u i|yd wdiksla tla mrudKqjl we;s bf,lafg%dak y;rla 

muKla odhl fõ' b;sß bf,lafg%dakh" jHQyh ;=< w;sßla; bf,lafg%dakhla f,i 

ksoyfia mj;S' tA wkqj ud;%Kh lrk ,o odhl mrudKq ixLHdjg iudk w;sßla; 

bf,lafg%dak m%udKhla n j¾.fha w¾O ikakdhl ;=< we;s fõ' idudkHfhka 

w¾O ikakdhlj, uqla; bf,lafg%dak m%udKh 1013 cm-3 jqj o odhl wmøjH 0'001] 

ud;%Kh lsÍfuka jdyl m%udKh 1017 cm-3 f,i jeä lr .; yels fõ'

fï wkqj n j¾.fha w¾O ikakdhlj, nyq;r jdylh ^majority carrier& fyj;a 

úÿ,sh ikakhkh i|yd uQ,sl j odhl jk jdyl j¾.h bf,lafg%dak h' tfy;a n 
j¾.fha w¾O ikakdhlj, WIaK;ajh ksid ckkh jQ l=yr iq¿ m%udKhla o we;' 

tu l=yr" iq¿;r fyj;a w,am;r jdyl  (minority carriers) f,i ye¢kafõ' 

●	 p j¾.fha w¾O ikakdhl

is,slka fyda c¾fïkshïj,g wdj¾;s;d j.=fõ III jk ldKavhg wh;a fndafrdaka ̂B&" 

.e,shï ̂ Ga&" bkaähï ̂ In& jeks uQ,øjH ud;%Kh lsÍfuka p j¾.fha w¾O ikakdhl 

;kd .efka' III jk ldKavfha uQ,øjHj, wjidk Yla;s uÜgfï bf,lafg%dak 

;=k ne.ska msysghs' ud;%Kfhka miq ixhqc;d nkaOk iE§ug tla bf,lafg%dakhl 

W!k;djla mj;S' fuys § nkaOk iE§fï § we;s jk isÿr Ok wdfrdamK jk ksid 

fïjd p j¾.fha w¾O ikakdhl f,i y÷kajkq ,efí' fuys § ud;%Kh lrkq ,nk 

uQ,øjH m%;s.%dyl wmøjH ^acceptor impurities& f,i ye¢kafjhs' 

rEmh 1'4 - p j¾.fha w¾O ikakdhl

si si si si

si si si si

si B si si

si si si si

ud;%Kh uÕska w¾O ikakdhl jHQyh ;=<g fndafrdaka mrudKq we;=¿ jQ úg Si 
mrudKq y;rla iuÕ iïnkaO ù iyixhqc;d nkaOk idod .kS' tys § tlS is,slka 

mrudKqjla iuÕ nkaOk idod .;a fndafrdka mrudKqfõ bf,lafg%dak W!k;djla 
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we;s ù we;s nj 1'4 rEmfhka meyeÈ,s lr .; yels h' fï wkqj ud;%Kh l< 

m%;s.%dyl wmøjH mrudKq ixLHdjg iudk l=yr ixLHdjla p j¾.fha w¾O 

ikakdhlj, ckkh fõ' tneúka p j¾.fha w¾O ikakdhlj, nyq;r jdylh" 

tkï" Odrd .ukg wdOdr jkqfha l=yr nj meyeÈ,s h' tfuka u WIaK;ajh ksid 

uqla; jQ bf,lafg%dak iq¿ ixLHdjla o fuys wka;¾.; fõ' tkï iq¿;r jdyl f,i 

bf,lafg%dak o jHQyh ;=< wka;¾.; h'

fuf,i p yd n j¾.fha w¾O ikakdhl ksmoùu;a iuÕ bf,lafg%dksl lafIa;%fha 

w;súYd, j¾Okhla we;s jQ w;r" tu.ska bf,lafg%dksl WmlrK m%udKfhka l=vd 

lsÍu (miniaturisatron)" hka;% iQ;% ¥ria: j md,kh lsÍu (remote controlling) jeks 

;dlaI‚l Wml%u we;s lsÍfuys ,d odhl ù we;'

1'2 	     p - n ikaêh (p - n Juntion)

ksiÕ w¾O ikakdhl lene,a,l tla me;a;la p j¾.fha w¾O ikakdhlhla iy 

wfkla me;a; n j¾.fha w¾O ikakdhlhla we;s jk fia ud;%Kh lsÍfuka p - n 
ikaêhla idod .kq ,efí' tys § isÿ jk l%shdj,sh 1'5 rEmh u.ska olajd we;'

l=yr +

+

+

+

+

+

+

+

+

p - j¾.h

-

-

-

-

-

-

-

-

-

ksoyia bf,lafg%dak

n - j¾.h

n - m%foaYh p - m%foaYh

-  - Free electrons
+   Positive Donor ion
-   Negative Acceptor ion
+  + Holes

rEmh 1'5 - p - n ikaêh
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p j¾.fha w¾O ikakdhlj, Ok wdfrdams; l=yr o n j¾.fha w¾O ikakdhlj, 

ksoyia bf,lafg%dak o nyq, j we;' tfy;a p yd n m%foaY úoHq;a jYfhka WodiSk j 

mj;S'  p - n ikaêh f.dvke.Sfuka miq p m%foaYfha l=yr n m%foaYhg;a n m%foaYfha 

bf,lafg%dak" p m%foaYhg;a úirKh fõ' 

fuf,i p yd n m%foaYj, wdfrdamK úirKh ùu fya;=fjka p - n ikaêh wjg 

m%foaYfha l=yr ;=<g bf,lafg%dak we;=¿ ùfuka jdyl rys; m%foaYhla we;s fõ' th 

úNj ndOl (potential barrier) ia;rh fyj;a ydhs; fmfoi (depletion layer) fyj;a 

ySkia;rh f,i y÷kajkq ,efí' fuf,i wdfrdamK rys; ydhs; l,dmhla we;sùu;a 

iuÕ jdyl úirKh ùu j<lsk w;r" p m%foaYfha ikaêh wi, bf,lafg%dak 

idkaøKh ksid RK (-) wdfrdams; ;;a;ajhla yd n m%foaYfha l=yr idkaøKh 

ksid Ok (+) wdfrdams; ;;a;ajhla o we;s fõ' fï ksid p - n ikaêh f.dvke.=Kq 

wjia:dfõ § th wdfrdams; Odß;%hlg iu l< yels h' 

p - n ikaêhl p m%foaYhg ikakdhl lïìhla o n m%foaYhg ;j;a ikakdhl 

lïìhla o lsÍfuka idok Wmdx.h vfhdavh ^diode& f,i ye¢kafjhs' p m%foaYhg 

iïnkaO w.%h wefkdavh ^A& f,i;a n m%foaYhg iïnkaO w.%h lef;davh ^K& 

f,i;a kï flfrhs' vfhdavh i;= fï .=Kh Wmfhda.S lr .ksñka ;dlaI‚l 

lafIa;%fha úúO ld¾hhka bgq lr .ekSu i|yd vfhdavh Ndú; flfrhs' p - n 
ikaêhl ixfla;h 1'6 rEmh u.ska olajd we;' B;,fhka olajd we;s ÈYdj iïu; 

Odrdj .,k ÈYdj hs'

rEmh 1'6 - p - n ikaêhl ixfla;h 

iïu; Odrdj .,k ÈYdj

wefkdavh (A) lef;davh (K)

p - n ikaêhla wdldr follska Ndú; l< yels h' tkï fmr keUqre fyda miq 

keUqre fyda jYfhks' oeka wms p - n ikaêhla fmr keUqre iy miq keUqre lrk 

wdldrh úuid n,uq'
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1'2'1  p - n ikaêh miq keUqre lsÍu (Reverse Biasing)

l%shdldrlu

wjYH øjH $ WmlrK ( úh<s fldaI 2la" 1 N 4001 vfhdav 1la" iaúÉ 1la" 3 V myka 

(bulb) 1la" jHdmD;s mqjrejla iy iïnkaOl lïì'

²	 my; mßm: igyk wkqj jHdmD;s mqjrefõ mßm:h f.dvk.kak' 

3 V

²	 mßm:fha iaúÉph ixjD; lr ksÍlaIK ,nd.kak' 

²	 vfhdavh .,jd w.% udre fldg iú lrkak' 

²	 iaúÉph ixjD; fldg ksÍlaIK ,nd .kak' 

ksÍlaIKj,g fya;= úuikak' 

fuu ls%hdldrlfï §" n,anh oe,afjkafka vfhdavh tla ÈYdjlg iïnkaO l< úg 

muKla nj Tng fmfkkq we;' tfia n,anh oe,afjkafka tu wjia:dfõ vfhdavfha 

wNHka;r m%;sfrdaOh wvq ù th yryd Odrdjla .,k ksidh' myk fkdoe,afjkqfha 

vfhdavfha wNHka;r m%;sfrdaOh jeä ùu ksid Odrdj .,d fkdhEu ksid h' túg 

vfhdavh miq keUqre ù we;ehs lshkq ,efí'

p - n ikaêhl p m%foaYhg fyj;a wefkdav w.%hg fjda,aàh;d iemhqul RK w.%h 

o n m%foaYhg fyj;a lef;davhg iemhqï Ok w.%h o 1'7 rEmfha we;s wdldrhg 

iïnkaO l< úg ikaêfha m%;sfrdaOh by< hEfuka p - n ikaêh miq keUqre fõ' 

miq keUqre wjia:dfõ § isÿ jk l%shdj,sh ó<Õg úuid n,uq'   

rEmh 1'7 - p - n  ikaêh miq keUqre lsÍu

vfhdav ixfla;h

+ +

+ +

+ + - -

- -

- -} odhl

whkh

.%dyl 

whkh

mq¿,a jQ ydhs; fmfoi

p - j¾.h n - j¾.h
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fuys § p m%foaYhg iemhqfï RK w.%h iïnkaO j we;s ksid p m%foaYfha nyq;r 

jdyl ^l=yr& RK iemhqï w.%h iïnkaO m%foaYh foig wdl¾IKh fõ' tfuka 

u n m%foaYhg iemhqfï Ok w.%h iïnkaO j we;s ksid n m%foaYfha nyq;r jdyl 

^bf,lafg%dak& Ok iemhqu iïnkaO w.%h fj; wdl¾IKh fõ' fï ksid ikaêfha 

ydhs; l,dmh mq¿,a fõ' fï wjia:dfõ nyq;r jdyl lsisjla p - n ikaêh yryd 

wfkla mig .uka lsÍula isÿ fkd fõ' tksid mßm:fha Odrdjla .uka fkd lrhs'  

rEmh 1'8 - p - n ikaêh miq keUqre lsÍu

V

tfy;a p m%foaYh ;=< we;s iq¿;r jdyl jk bf,lafg%dak iy n m%foaYh ;=< we;s 

iq¿;r jdyl jk l=yr" fjda,aàh;d iemhqu u.ska ikaêh foig úl¾IKh lrk 

neúka  b;d l=vd Odrdjla ikaêh ;=<ska .,d hhs' fï Odrdj ldkaÿ Odrdj (leakage 
current) f,i ye¢kafõ' ikaêfha WIaK;ajh jeä jk úg p iy n m%foaY ;=< we;s 

jk iq¿ jdyl m%udKh j¾Okh jk neúka ldkaÿ Odrdj by< hhs' miq keUqre 

mßm:hg ñ,sweógrhla iïnkaO fldg r;a lrk ,o mdykhla u.ska vfhdavh r;a 

lsÍfuka fuh ;yjqre lr .; yels fõ'

p - n ikaêhla miq keUqre wjia:dfõ § ikaêh úkdY fkdù vfhdavhg Tfrd;a;= 

Èh yels Wmßu miq keUqre fjda,aàh;dj miq l=¿ fjda,aàh;dj fyj;a WÉp m%;sf,dau 

fjda,aàh;dj (peak inverse voltage - PIV) f,i ye¢kafõ' mßm:hlg p - n 
ikaêhla miq keUqre wjia:dfõ fhdod .kakd úg wod< fjda,aàh;d iemhqug jvd 

by< fjda,aàh;d w.hlg Tfrd;a;= fok p - n ikaêhla f;dard .; hq;= fõ' fï 

i|yd Ndú; l< yels o;a; j.=j, miq l=¿ fjda,aàh;dj (PIV) f,i o fmr keUqf¾ 

§ .e,sh yels Wmßu Odrdj (Imax)  f,i o olajd we;'

1'2'2  p - n ikaêh fmr keUqre lsÍu (forward biasing)

1'9 rEmfha wdldrhg p - n ikaêhl wefkdav w.%hg fyj;a  p m%foaYhg fjda,aàh;d 

m%Njhl Ok w.%h;a lef;dav w.%hg fyj;a  n m%foaYhg m%Njfha RK w.%h;a 

iïnkaO l< úg p - n ikaêh ;=< wNHka;r m%;sfrdaOh wvq ù wefkdav w.%fha isg 

lef;dav w.%h fj; úoHq;a Odrdjla .,d hhs' túg vfhdavh fmr keUqre ù we;' 

tys § isÿ jk l%shdj,sh ms<sn| j úuid n,uq' 
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rEmh 1'9 - fmr keUqre l<  p - n  ikaêh

-- -

-- -

-- -

+ ++

+ ++

+ ++ odhl 

whkh

.%dyl 

whkh

p n

p m%foaYfha nyq;r jdylh l=yr nj;a n m%foaYfha nyq;r jdylh uqla; bf,lafg%dak 

nj;a fï jk úg Tng wjfndaO ù we;' p m%foaYhg + iemhqu iïnkaO ùfuka 

+ wdfrdams; l=yr p m%foaYfha isg n m%foaYh foig úl¾IKh fõ' tu l=yr p - n 
ikaêh miq lr n m%foaYh yryd f.dia ndysr mßm:h Èf.a fjda,aàh;d iemhqfï  

RK w.%h f;la .uka lrhs' tfuka u n m%foaYhg RK iemhqu iïnkaO ksid 

n m%foaYfha nyq;r jdyl n m%foaYfhka úl¾IKh fõ' tu bf,lafg%dak o p - n 
ikaêh miq lr p m%foaYh yryd f.dia ndysr mßm:h Èf.a fjda,aàh;d iemhqfï  

Ok w.%h f;la .uka lrhs' fï wjia:d foflys § u bf,lafg%dak iy l=yr .uka 

lrkafka tlsfklg m%;súreoaO ÈYdj,g fõ' tneúka iemhqfï + w.%fha isg - w.%h 

fj; p - n ikaêh ;=<ska úoHq;a Odrdjla .,d hk neúka mßm:fha myk oe,afõ' 

fuf,i p - n ikaêfha ydhs; l,dmh bj;a lsÍug is,slka j¾.fha p - n ikaêhl 

wju jYfhka 0'6 fyda 0'7 V muK fjda,aàh;djla wjYH jk w;r" tu fjda,aàh;dj 

p - n ikaêh fomi msysghs' WodyrKhla f,i: iemhqfï fjda,aàh;dj 6 V kï 

p - n ikaêh yryd 0'7 V o myk yryd 5'3 V o msysghs' fuh 1'9 rEmh u.ska 

meyeÈ,s lr.; yels h' c¾fïkshï j¾.fha p - n ikaêhla kï ydhs; l,dmh bj;a 

lsÍu i|yd wjYH wju fjda,aàh;dj 0'2 fyda 0'3 V muK fjhs' p - n ikaêhl 

ydhs; l,dmh bj;a lsÍu i|yd wju fjda,aàh;dj foay,S fjda,aàh;dj (threshold 
voltage) fyj;a fmr fjda,aàh;d neiau f,i y÷kajhs' tA wkqj p - n ikaêhla fmr 

keUqre lsÍfuka p - n ikaêh ;=<ska úoHq;a Odrdjla .,d hk kuq;a p - n ikaêh 

yryd foay,S fjda,aàh;dj r|jd .ksñka ySkia;rh ;djld,sl j bj;a lr .kshs' 

fï wjia:dj iaúÉphl ixjD; (on) wjia:djla f,i l%shd lrhs'  
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V

PIV

I

rEmh 1'13' p - n ikaêhl miq keTqre ,dlaI‚lh

fuys § p - n ikaêh fofl<jr úNj wka;rh 0 isg l%ufhka jeä lrk úg  

b;d l=vd Odrdjla ^μA lsysmhl& ikaêh ;=<ska .,d hk nj fmfka' fï Odrdj 

ldkaÿ Odrdj ^leakage current& f,i ye¢kafõ' m%ia;drfhys oelafjk mßÈ tla;rd 

wjia:djl §" mßm:fha .,k Odrdj laI‚l jeä ùula fmkakqï lrhs' tfia jkqfha 

tu fjda,aàh;dj blaujQ úg ikaêh ì`ojeàu (break down) ksid h' p - n ikaêhla" 

mßm:hl fhdod .kakd úg iemhqï úNjhg jvd by< miq l=¿ fjda,aàh;djla 

fyj;a WÉp m%;sf,dau fjda,aàh;djla (PIV) iys; vfhdavhla f;dard .; hq;= jkafka 

fï ì|jeàfï wjodku fya;=fjks' úfYaIfhka m%;Hdj¾; fjda,aàh;d iemhqulg 

vfhdav fhdod .kakd úg m%u; Odrd w.h yd WÉp m%;sf,dau fjda,aàh;dj flfrys 

wjOdkh fhduq l< hq;= h'

1'2'5   p - n ikaêhl ,dlaI‚l lef;dav lsrK foda,fkalaIh wdOdrfhka 

,nd .ekSu

lef;dav lsrK foda,fkalaIhla Ndú;fhka p - n ikaêhl ,dlaI‚l ksÍlaIKh 

l< yels h' 1'14 rEmfha oelafjk mßm:fha Vp - p  w.h 20 V jk m%;Hdj¾; 

fjda,aàh;djla vfhdavhla (D) yryd únerhlg (L) iïnkaO lr we;' lef;dav 

lsrK foda,fkalaIh (CRO) u.ska V-I ,dlaI‚lh ,nd .ekSu i|yd thg 

fjda,aàh;d ix{d f,i ,nd Èh hq;= h' tksid mßm:fha .,k Odrdj foda,fkalaIh 

fj; fjda,aàh;djla f,i m%odkh lsÍu i|yd 10 Ω l=vd m%;sfrdaOlhla vfhdavhg 

fY%a‚.; j fhdod" tys fofl<jr mj;sk fjda,aàh;dj foda,fkalaIfhys tla 

pek,hla fj; m%odkh lr we;' tfuka u vfhdavfha fofl<jr úNj neiau" 

wfkla pek,hg;a iïnkaO l< hq;= h' th 1'14 rEmh u.ska olajd we;'

Ndú; lrk foda,fkalaIfha X -Y foda,l wlS%h lsÍug yels kï my; i|yka 

mßm:h Ndú; lr vfhdavhl fmr keUqre iy miq keUqre ,dlaI‚l ,nd .ekSug 

yelshdj ;sfí'
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∼
Y

100 Ω

1 kHz
20 VP-P

+
-
-

-

X

rEmh 1'14 - lef;dav lsrK foda,fkalaIh Ndú;fhka p - n ikaêhl ,dlaI‚l ksÍlaIKh

10 Ω L

D

fï mßm:fha vfhdavh fjkqjg fik¾ vfhdavhla Ndú; l< fyd;a miq keUqre 

,dlaI‚l o ,nd .; yels fõ' tfia ,nd .ekSug fhdokq ,nk m%;Hdj¾; 

fjda,aàh;dfõ YS¾I w.h fik¾ fjda,aàh;djg jvd jeä úh hq;= h ^fik¾ 

vfhdavh iy fik¾ fjda,aàh;dj 1'6 fldgfia § úia;r lrkq ,efí&'

●	 p - n ikaêhla fj; m%;Hdj¾; iemhqula iïnkaO l< úg ikaê fomi 

;rx. yevh

m%odk m%;Hdj¾; ;rx.fha ;rx.dldrh 1'15 rEmh u.ska olajd we;' fï iemhqug 

1'16 rEmfha mßÈ vfhdavhla ^p - n ikaêhla& iïnkaO l< úg Ok w¾Ofha § 

vfhdavh fmr keUqre jk w;r" RK w¾Ofha § vfhdavh miq keUqre fõ' th 

CROys ;srh u; 1'17 rEmfha mßÈ o¾Ykh fõ' 

+

-

-V

V

o
t

rEmh 1'15 - m%;Hdj¾; ;rx.dldrh
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rEmh 1'16 -  vfhdavh foda,fkalaIhg 

iïnkaO l< hq;= wdldrh

10 Ω D
L

 6 V ~

CRO
Ch1 Ch2

rEmh 1'17 - is,slka j¾.fha vfhdavhla fh¥ 

úg CRO ;srh u; Èiajk ;rx.dldrh

V

Vp

V

0.7 V 0 t

1'2'6  vfhdav j¾.

Ndú;fha mj;sk vfhdav" flfrk ld¾hh mokï lr .ksñka my; 1'1 j.=fjys 

mßÈ j¾. flf¾'

Ndú;hixfla;hvfhdav j¾.h

m%;Hdj¾; Odrd RcqlrKh Rcqldrl vfhdav

(Rectifier Diode)

wê ixLHd; ;rx. RcqlrKh
l=vd ix{d vfhdav

,laIH iam¾Yl vfhdav

(Point Contact Diode)

fjda,aàh;d hdukhfik¾ vfhdav

(Zener Diode)

o¾Yl" úÿ,s myka iy wdf,dal 

ieris,s i|yd ^wdf,dal m%Njhla 

i|yd&

wdf,dal úfudapl vfhdav

(Light Emitting Diode)

wdf,dal ;Sj%;dj uekSfï WmlrK 

i|yd

m%ldY vfhdav

(Photo Diode)

j.=j 1'1 - vfhdav j¾.

fuys § y÷kd .kq ,enQ vfhdav j¾. w;=ßka Rcqldrl" ,laIH iam¾Yl" fik¾ 

iy wdf,dal úfudapl vfhdav úÿ,sh yd bf,lafg%dksl WmlrK lafIa;%fha Ndú; 

lrk úúO wjia:d ms<sn| j yd ls%hdj,s ms<sn| j fu;eka isg úuid n,uq'
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1'3 	     m%;Hdj¾; Odrd RcqlrKh

l=vd ir, Odrd fjda,aàh;d u.ska l%shd;aul jk bf,lafg%dksl mßm: iys; 

WmlrK ls%hd;aul lsÍu i|yd m%;Hdj¾; Odrd úoHq;a iemhqula wfmalaIs; w.hla 

iys; ir, Odrd fjda,aàh;djla njg mßj¾;kh lr .ekSug wjYH fõ' m%;Hdj¾; 

fjda,aàh;djla ir, Odrd fjda,aàh;djla njg mßj¾;kh lsÍug uQ,sl ixrpl 

jYfhka vfhdav Ndú; lrkq ,efí' fuf,i m%;Hdj¾; Odrdj ir, Odrdjla njg 

m;a lr,Sfï l%shdj,shg ;rx. RcqlrKh (wave - rectification) hehs lshkq ,efí'

p - n ikaêh ;=<ska Odrdj tla ÈYdjlg muKla .e,Sfï .=Kh mokï lr .ksñka 

m%;Hdj¾; Odrd RcqlrKh i|yd vfhdav Ndú; flf¾' fï i|yd Ndú; flfrk 

vfhdav Rcqldrl vfhdav (rectifier diode) f,i ye¢kafõ' vfhdav Ndú; lr 

m%;Hdj¾; Odrd RcqlrKfha § m%;Hdj¾; ;rx.fha tla w¾Ohla muKla RcqlrKh 

lrkafka kï th w¾O ;rx. RcqlrKh (half - wave rectification) f,i;a" ;rx.fha 

Ok yd RK w¾O folu RcqlrKh lrkafka kï th mQ¾K ;rx. RcqlrKh (full 
- wave rectification) f,i;a ye¢kafjhs'

m%;Hdj¾; fjda,aàh;d RcqlrKh lr .ekSu m%dfhda.sl j wjYH jkafka 

bf,lafg%daksl WmlrK jeks ir, Odrd fjda,aàh;dfjka ls%hd lrk WmlrK  

m%;Hdj¾; fjda,aàh;dfjka hq;= uQ,sl iemhqulg iïnkaO l< úg l%shd fkdlrk 

ksid h' fndfyda bf,lafg%daksl WmlrK l%shd lrùu i|yd m%Odk iemhqï 

fjda,aàh;dj Ndú; l< o tu WmlrKh ;=< § m%Odk iemhqï fjda,aàh;dj wjYH 

fjda,aàh;dj f;la wvq lr .ekSu i|yd .e<fmk wjlr mßKdulhla (Step - 
down transformer) fhdod .kq ,efí' tf,i ,nd .;a wvq w.hlska hq;a m%;Hdj¾; 

fjda,aàh;dj ir, Odrd fjda,aàh;dj njg m;a lsÍu i|yd wjYH mßÈ w¾O ;rx. 

fyda mQ¾K ;rx. RcqlrKh lsÍu i|yd vfhdav Ndú; flfrhs' fuf,i ,efnk 

RcqlrKh lrk ,o fjda,aàh;dj tkï ir, Odrd fjda,aàh;dj" WmlrK l%shd 

lrùu i|yd iqÿiq jk fia ilia lsÍu i|yd iqugkh (Smoothing) l< hq;= w;r" 

fu;eka isg tA ms<sn| j meyeÈ,s flfrhs'

 

1'3'1  w¾O ;rx. RcqlrKh (half  wave  rectification)

m%Odk m%;Hdj¾; fjda,aàh;dj wjYH mßÈ wvq m%;Hdj¾; fjda,aàh;djla njg m;a 

lr .ekSug wjlr mßKdul Ndú; lrk nj;a tf,i Ndú; flfrk mßKdulhl 

ixfla;h ms<sn|j;a uQ,sl úÿ,s ;dlaIKfõoh mdvu u.ska Tn Wf.k we;' m%Odk 

m%;Hdj¾; iemhqï fjda,aàh;dj w¾O ;rx. RcqlrKh i|yd Ndú; flfrk mßm: 

igykla 1'18 rEmfhys oelafõ' 
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rEmh 1'18 - m%Odk fjda,aàh;dj wvq lr .ekSu iy w¾O ;rx. RcqlrKh

~230 v
m%d:ñl o`.rh 

Primary Coil

A C

DB

oaú;Shsl o`.rh

Secondory Coil Vo

fï mßm:fha AB fofl<jr wvq fjda,aàh;djlska hq;= m%;Hdj¾; Odrdjla mj;sk 

w;r CD w.% fofl<jr RcqlrKh jQ úp,H ̂fjkia jk& fjda,aàh;djla ̂iamkaohla& 

mj;S' AB fj;g m%odkh flfrk ;rx.dldrh;a CD w;r ;rx.dldrhla lef;dav 

lsrK foda,fkalaIKh u.ska ksÍlaIKh l< yels h' m%odk ix{dfõ iajrEmh wkqj 

m%;sodk ix{dfõ wdldrh 1'19 rEmfha oelafõ'

rEmh 1'19 - m%Odk ix{dj yd m%;sodk ;rx.dldrh

C D w;r 

;rx.dldrh

A B w;r 

;rx.dldrh

V

0 t

t

t1t0 t2 t3 t4

wjlr mßKdulfha m%;sodkh 1'19 rEmfha mßÈ jkafka kï mßm:hg vfhdavh 

iïnkaO lr we;s wdldrh wkqj t0 - t1  ld,h ;=< § Ok w¾O ;rx.h u.ska vfhdavh 

fmr keUqre jk w;r" t1 - t2 ld,h ;=< § RK w¾O ;rx.fha § vfhdavh miq keUqre 

fõ' vfhdav ;=<ska fmr keUqre wjia:dfõ muKla Odrdj .uka lrk ksid CD w;r 

;rx. yevh 1'19 rEmfha my< olajd we;s wdldrh .kshs' mßKdulfha m%;sodkh t1 - 
t2  ld,fha §  RK w¾Oh fya;= fldg f.k vfhdavh miq keUqre jk ksid vfhdavh 

;=<ska tu ;rx. w¾Ohg idfmalaI j úoHq;a Odrdj .uka fkd lrhs' 
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Rcqldrl vfhdavhla fhdod .ekSfuka m%;sodk fjda,aàh;dj tl u ÈYdjlg msysgk 

kuq;a úp,khg ,la jk nj by; ;rx. ksÍlaIKh u.ska meyeÈ,s fõ' 1'19 rEmfha 

mßÈ w¾O ;rx. RcqlrKfha § m%odk fjda,aàh;dj yd m%;sodk fjda,aàh;dj w;r 

my; wdldrfha iïnkaO;djla mj;S'

tla w¾O jl%hla i|yd (Vo = VP
π  = Vdc )

V0  = 0'318 Vp					   V0   	 - m%;sodk fjda,aàh;dj	

Vp     = 1'414 Vrms  ksid"	 Vp 	 - YS¾I fjda,aàh;dj

V0	 =	0'318 × 1'414 Vrms	 Vrms 	 - j¾. uOHkH uQ, w.h

	 = 0'45 Vrms			   Vdc	 - ir, Odrd idudkH w.h

mßKdulfha m%odk fjda,aàh;dfõ j¾. uOHkH uQ, w.h ie,l+ úg"

Vdc  =  V0  	0'45 Vrms

 
Vp   - vfhdavhg m%odkh flfrk m%;Hdj¾; ;rx.fha WÉp fjda,aàh;dj

Vrms	 - vfhdavhg m%odkh flfrk m%;Hdj¾; ;rx.fha j¾. uOHkH uQ, w.h

fï m%;sodk úp,H ir, Odrd fjda,aàh;dj" iqugkh fkdlr bf,lafg%daksl 

WmlrKj, l%shdldß;ajh i|yd Ndú;hg iqÿiq fkd fõ' tfy;a negß wdfrdamK 

mßm:j, fï mßm:h fhdod .efka' tneúka tu mßm:hg Odß;%hla 1'20 rEmfha 

mßÈ fhdod .ekSfuka m%;sodkfha úp,kh wju lr .; yels h'

rEmh 1'20 - w¾O ;rx. RcqlrKh

~

A

Vin

Vo (Vdc)

C E

F
DB

fujeks wjia:djl m%;sodk ir, Odrd fjda,aàh;dj ^V0& iy m%odk m%;Hdj¾; 

fjda,aàh;dj w;r 1'21 rEmfha oelafjk wdldrfha iïnkaO;djla mj;S' 
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rEmh 1'21 - RcqlrKh iy iqugkh we;s úg m%odk iy m%;sodk ;rx.dldr

EF w;r ;rx.dldrh  

únerhla fh¥ úg

EF w;r ;rx.dldrh  

úner rys; úg

AB w;r ;rx.dldrh  O

 CD w;r ;rx.dldrh  O
^Odß;%lh rys;j&

V

t 

t 

t 

t 

t1

t1

t2

t2

t3

t3

Vp

Vp

Vp

Odß;%lhla m%;Hdj¾; iemhqulg iïnkaO l< úg Odß;%lh iemhqfï YS¾I 

fjda,aàh;d (VP) w.h f;la wdfrdamKh fõ' tjeks wjia:djl AB" CD yd EF w;r 

;rx. yevh lef;dav lsrK foda,fkalaIh u.ska ksÍlaIKh l< fyd;a 1'21 rEmfha 

olajd we;s ;rx. igyk ,efí' 

1'3'2  mQ¾K ;rx. RcqlrKh (full-wave rectification)

fuys § m%;Hdj¾; úÿ,s iemhqul fjda,aàh;d ;rx.fha we;s w¾O jl% fol u 

RcqlrK mßm:hla Ndú; lrñka tla ÈYdjlg fhduq lrkq ,efí' m%;Hdj¾;k 

fjda,aàh;dj mQ¾K ;rx. RcqlrKfha § úl,am wdldr follg l< yels w;r" fï 

i|yd vfhdav folla fyda vfhdav y;rla fyda Ndú; flfrhs' vfhdav folla Ndú; 

lr mQ¾K ;rx. RcqlrKh i|yd fhdod .kq ,nk wjia:djl § tA i|yd oaú;Shsl 

oÕrfha ueÈ iejqKq mßKdulhla  (center - tapped transformer) fhdod .; hq;= ùu 

úfYaI;ajhls' fuh ueo iejqKq mQ¾K ;rx. Rcqldrlh (center - tapped full wave 
rectifier) kï fõ' tfy;a vfhdav y;rla Ndú; flfrk wjia:dj, § mßKdul 

oaú;Shslfha ^m%;sodkfha& w.% folla muKla m%udKj;a fõ' fuh mQ¾K ;rx. fia;= 

Rcqldrlh (full - wave bridge rectifier) kï fõ'
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●● ueo iejqKq mQ¾K ;rx. Rcqldrlh (Center Tapped Full - Wave  
Rectifier)

ueo iejqKq mQ¾K ;rx. RcqlrK mßm:h 1'22 rEmfha olajd we;s mßÈ ueÈ iejqKq 

mßKdulhla yd vfhdav folla m%fhdackhg .kshs'

~

rEmh 1'22 - ueÈ iejqKq mßKdul fh¥ mQ¾K ;rx. iDcqlrKh

P

Q

B D2

A D1

fï mßm:h ksÍlaIKh l< fyd;a oaú;Shsl o`.rfha w.% ;=kla msysgd we;s nj 

fmfka' fuys ueo w.%h fmdÿ w.%hla f,i fhdodf.k we;s w;r" fofl<jr w.% 

fol tl ÈYdjlg fhduq lrjk ,o vfhdav folla fhdod tlsfklg iïnkaO lr 

we;' fuys ueÈ w.%hg fyj;a fmdÿ ^N+.;& w.%hg idfmalaI j tys m%;Hdj¾; ;rx. 

A yd B w;r 1800 l,d fjkila we;s fõ' 1'23 rEmfha olajd we;s ;rx. igyk 

u.ska ;yjqre flfrhs'

N+.;hg (Q) idfmalaI j 
Ays ;rx. yevh

 

N+.;hg (Q) idfmalaI j 
Bys ;rx. yevh 

rEmh 1'23 ueÈ ijqk;g idfmalaIj fofl<jr fjda,aàh;d msysàu

B

A

V

t

t

fï mßm:fha N+.;hg idfmalaI j A yd B ys ;rx. 1800l l,d fjkila we;s jk 

ksid 1'23 rEmfha mßÈ N+.; w.%hg idfmalaIl j isÿ jk l,d fjki ksid A 
;rx.fha Ok w¾Oh D1 vfhdavh fj; fhduq l< úg ikakhkh lrk w;r tA 
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mßKdulfha m%odk ix{dj" RcqlrK ix{dj yd iqugk ix{dj 1'25 rEmfhka 

olajd we;'

 

/,s;s 

fjda,aàh;djh

ld,h

ld,h

ld,h

ld,h

mßKdul 

m%;sodk ix×j

RcqlrKfhka 

miq ix×j

úner rys;j 

iqugk ix×j

úner iys;

rEmh 1'25 - mQ¾K ;rx. RcqlrK ^ueÈ ijqk;& mßm:hl w.% 

w;r ;rx. yevh

●● mQ¾K ;rx. fia;= Rcqldrlh (full - wave bridge rectifier)
wjlr mßKdulfha oaú;Shsl oÕrfha w.% 2la muKla yd vfhdav 4la fia;=jl 

wdldrhg iïnkaO lsÍfuka mQ¾K ;rx. RcqlrK mßm:hla 1'26 rEmfha oelafjk 

wdldrhg tl,ia lr.; yels h'  

Q

P

VP D1 D2

D3 RL

VO
D4

B

A

VS

rEmh 1'26 (a) - mQ¾K ;rx. RcqlrK mßm:h

Educational Publications Department



2322

rEmh 1'26 (b) -  mQ¾K ;rx. RcqlrKfha § /,s;s fjda,aàh;dj 

bj;a lr,Su i|yd ilia l< mßm:hla

P
L

Q

C RL
L - fm%arlh

m%odk ix{dj

PQ w;r ;rx. 

yevh

rEmh 1'27 - fia;= RcqlrK mßm:fha m%odk iy m%;sodk fjda,aàh;d msysàu

1'26 rEmfha mßm:h ie,l+ úg" oaú;Shsl oÕrfha + w¾Oh A fj; ,efnk úg úÿ,s 

Odrdj A→ D2→ PQ→ D4→ B hk m:h yryd .uka lrhs'  A fj; - w¾O jl%h 

,efnk úg B fj; + w¾O jl%h ,efí' túg úÿ,s Odrdj B → D3→ PQ → D1  
→ A hk ud¾.h yryd .uka lrhs' fï ;rx. yevh 1'27 rEmfhys oelafõ' fujeks 

mßm:hla u.ska RcqlrKh lrk ,o ir, Odrd fjda,aàh;djla (Vdc) oaú;Shslfha 

m%;Hdj¾; fjda,aàh;d (Vrms) w;r in|;dj my; iïnkaOfhka m%ldY fõ'

Vdc  = Vo  =  2π  Vp
Vdc  = 0.637 Vp

Vp   = 1.414 Vr.m.s  ksid

Vdc  = 0.637 × 1.414 Vr.m.s	
       =  0.9 Vr.m.s

fï mßm:fha tla w¾O jl%hla vfhdav folla yryd .uka lrk ksid tla vfhdavhla 

yryd 0'6 V ne.ska vfhdav 2 yryd wdikak j 1'2 V l úNj neiaula we;s fõ'

WodyrKhla  f,i  Vrms  fyj;a  mßKdul  oaú;Shsl  oÕrfha  m%;Hdj¾; 

fjda,aàh;dj 12 V  kï RcqlrKh l< iqugkh fkdlrk ,o ir, Odrd 

fjda,aàh;dj (Vdc) my; mßÈ .Kkh l< yels h'
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      Vdc 		 = 	 0.9 Vac 

	 =	 0.9 × 12 
 		 = 	 10.8 V

fï wkqj m%;sodk f,i ir, Odrd iamkao fjda,aàh;d w.hla ,efnk nj meyeÈ,s fjhs' 

fï RcqlrK fjda,aàh;dj o bf,lafg%dksl Wmdx. $ WmlrK l%shd lrùug Ndú; 

l< fkdyelafla tys /<s;s fjda,aàh;djla mj;sk ksid h' ^/<s;s fjda,aàh;dj hkq 

ir, Odrd fjda,aàh;dj u; msysá fjkia jk fjda,aàh;djhhs&' tu fjda,aàh;dfjys 

/<s;s fjda,aàh;dj wju lr,Su i|yd úYd, Odrkdjla iys; Odß;%lhla fhdod 

.efka' by; mßm:fha PQ ,laIHj,g úoHq;a úÉfþoH Odß;%lhla iudka;r.; 

j iïnkaO l< úg th m%;Hdj¾; fjda,aàh;d Ys¾I w.h f;la wdfrdamKh jk 

neúka Ndrhla fkdue;sj m%;sodkfha ^Odß;%lh fofl<jr& ir, Odrd fjda,aàh;dj 

YS¾I w.hg iudk fõ' RcqlrKh i|yd úoHq;a úÉfþoH Odß;%lh iys; mßm:hg 

fY%a‚.; j fma%rlhla iïnkaO lsÍfuka /<s;s fjda,aàh;dj bj;a lr .; yels fõ' 

1'4 	 Rcqldrl vfhdav bf,lafg%dksl mßm:j, wdrlaIdj 
i|yd fhdod .ekSu

Rcqldrl vfhdavhl tla ÈYdjlg muKla Odrdj .e,Sfï .=Kh Wmfhda.S lr 

.ksñka bf,lafg%dksl WmlrKj, wdrlaIdj i|yd o iDcqldrl vfhdav Ndú; 

flfrhs'

O%eùh;dj fjkia ùfuka WmlrKj,g jk ydks je<elaùu i|yd iemhqu ,nd 

§u vfhdavhla yryd isÿ lrhs' 1'28 rEmhg wkqj A w.%hg + iemhqu iïnkaO l< 

úg vfhdavh fmr keUqre jk w;r mßm:h ls%hd lrhs' A w.%hg iemhqfï - w.%h 

iïnkaO l< úg vfhdavh miq keUqre ùfuka Wmdx.hg jerÈ O%eùh;dj fkd,eî 

WmlrKh wdrlaId flfrhs'

A

B
iemhqï w.%h

rEmh 1'28 - mßm: wdrlaIdjg vfhdav Ndú; lsÍu

1'28 rEmfha olajd we;s RL Wmdx.hg ir, Odrd + O%eùh;dj ,nd Èh hq;= j we;' 

th vfhdavhla yryd iïnkaO lr we;s ksid jer§ulska - O%eùh;dj ,nd ÿk fyd;a 

WmlrKhg úÿ,s Odrdj fkd iemfha' tu.ska WmlrKhg úh yels ydks j<lajd 

.; yels h' 

RL
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WmlrKh ;=< vfhdav fia;=jla fhdod WmlrKhg iïnkaO lsÍfuka ir, Odrd 

iemhqul lskï w.%hla iïnkaO l< o WmlrKhg ksjerÈ O%eùh;dj iemfha' fuh 

iajhxlS%h O%eùh;d fhduqlrKh (automatic polarity supply) f,i ye¢kafjhs'

rEmh 1'29 - iajhxl%Sh O%eùh;d fhduqlrKh  

B

D1

D4

D2

D3

A

+

-

L

1'29 rEmfha oelafjk mßm:fhys A w.%hg ir, Odrd iemhqfï + w.%h;a B w.%hg 

ir, Odrd iemhqfï - w.%h;a iïnkaO lf<a hehs is;uq'

+ w.%fha isg D1" L" D3 yryd - w.%h lrd Odrdj .,d hhs' túg Wmdx.hg ksjerÈ 

O%eùh;dj ^+& ,efí'

A w.%hg iemhqfï - w.%h;a B w.%hg iemhqfï + w.%h;a iïnkaO jqj fyd;a D2,  L, 
D4  yryd - w.%hg Odrdj .,d hhs' túg o L Wmdx.hg ksjerÈ O%eùh;dj ,efí'

tfy;a vfhdav yryd isÿ jk úNj neiau fya;= fldg f.k WmlrKhg ,efnk 

fjda,aàh;dj iemhqï fjda,aàh;djg jvd wvq w.hla fõ' tla vfhdavhla yryd úNj  

neiau VD f,i o WmlrKh yryd úNj neiau VLf,i o iemhqï úNjh VS f,i o 

ie,l+ úg"	

				    VL = VS  - 2 VD  fõ' 

fuys § ieu úg u vfhdav 2la yryd Odrdj .,d hk ksid ieu vfhdavhla  yryd 

u fmr keUqre fjda,aàh;d neiaula ^Vo& mj;ajd .kshs' fuys fhdod we;s vfhdavh 

is,slka j¾.fha kï tla vfhdavhla yryd 0.7 V úNj neiaula mj;S' iemhqï úNjh 

12 V kï WmlrKhg ,efnk fjda,aàh;dj 10.6laa nj my; .Kkfhka meyeÈ,s 

jkq we;'

		       VL	= VS - 2 VD ksid

			   = 12 - 2 ^0.7&
			   = 12 - 1.4
			   = 10.6 V
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l%shdldrlu

²² .e<fmk Wmdx. fhodf.k mQ¾K ;rx. Rcqldrl mßm:hla ilia lrkak' 

²² tys m%;sodk fjda,aàh;dfõ ;rx. yevh foda,fkalaIhla u.ska mÍlaId lrkak'

²² m%;sodk fjda,aàh;dj u,aáógrhlska uek .kak' 

²² mßm:fha tla vfhdavhla úikaê lrkak' 

²² foda,fkalaIh u.ska m%;sodkfha ;rx. yevh ksÍlaIKh lrkak' 

²² u,aáógrfhka m%;sodkh uek .kak' 

²² m<uq m%;sM, yd kj m%;sM, i|yd fya;= ;yjqre lr .kak'

mQ¾K ;rx. mßm:hl tla vfhdavhla úikaê jQ úg tys m%;sodkh uÕska" w¾O ;rx. 

RcqlrKfha m%;sM, ,efnk nj by; ls%hdldrlñka meyeÈ,s jkq we;' 

vfhdavhla Ndú; lr ldurhl fhdod we;s úÿ,s myk wjYH jQ úg wvq wdf,dal 

;;a;ajhlska o wjYH jQ úg Wmßu §ma;sfhka o o,ajd .ekSug yels mßm:  igykla 

1'30 rEmfhys oelafõ'

rEmh 1'30 - wjYH mßÈ n,anhl wdf,dalh md,kh i|yd jQ mßm:hla

230 ~

S1

S2

L

1 N 4007

fuys S1 iaúÉph újD;j (off) we;s úg myk fkdoe,afõ' S1 iaúÉph ixjD; (on) 
yd S2   iaúÉph újD; j we;s úg m%;Hdj¾; Odrd fjda,aàh;dfjka w¾Ohla muKla 

myk fj; fhfok ksid myk wvq wdf,dal ;;a;ajfhka hq;= j oe,afõ'  S1 yd S2  
ixjD; jQ úg myk Wmßu §ma;sfhka oe,afõ' 

úÿ,s mdykhl wdhq ld,h jeä lr .ekSu i|yd o vfhdav fhdod .; yels h' tfia 

ilia l< mßm:hla 1'31 rEmfhka oelafõ'
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rEmh 1'31 - úÿ,s mdykhl wdrlaIdj ;yjqre lsÍu

T

mdykh

L

N

1 N 4007

T fnd;a;u ;o l< úg iemhqï fjda,aàh;dj úÿ,s mdykhg ,eî blau‚ka mdykh 

r;a fõ' idudkH wjia:dfõ § tnqï fnd;a;u w;yeß úg th újD; j we;s ksid wvq 

fjda,aàh;djla w¾O ;rx.hla muKla vfhdavh yryd mdykhg iemfha' túg wvq 

;dmfhka mdykh r;a fõ' fï ksid mdykh wêl f,i ;dmj;a fkdùfuka wdhq 

ld,h jeä lr .; yels h'

iDcqldrl vfhdavhl ndysßka w.% y÷kd .ekSu i|yd úfYaIs; l%uhla fhdod we;' 

1'32 rEmh u.ska th meyeÈ,s lr we;'

rEmh 1'32 - Rcqldrl vfhdav j¾. lsysmhl ndysr yevh

lef;dav w.%h wdikakfha ß§ máhla fhdod 

we;'

lef;dav w.%h foiska úfYaIs; yevhla 

fhdod we;'

lef;dav w.%h foiska úfYaIs; yevhla yd 

j¾K fhdod we;'

1'4'1  Rcqldrl vfhdavhl ls%hdldß;ajh mÍlaId lsÍu

	

m%;siu u,aáógrhla wdOdrfhka Rcqldrl vfhdavhla mÍlaId lrk úg tys 

mrdi f;darkh (range selector) ´ï mrdifha × 10 mrdihg fhduq lrkak' r;= 

meye;s tAIkSh w.%fha RK O%eùh;dj o l¿ meye;s tAIkSh w.%fha Ok O%eùh;dj 

o mj;S'
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rEmh 1'33 - vfhdavh fmr keUqre ùu ^wvq m%;sfrdaOhla fmkajk iïnkaOh&

l¿ r;=

Ω

    

r;= l¿

rEmh 1'34 - vfhdavh miq keUqre ùu ^jeä m%;sfrdaOhla fmkajk iïnkaOh&

Ω

1'33 rEmfha olajd we;s wjia:dfõ § vfhdavh fmr keUqre jk ksid wvq m%;sfrdaOhla 

o 1'34 rEmfha olajd we;s wjia:dfõ § vfhdavh miq keUqre jk ksid by< m%;sfrdaOhla 

o ´ï ógrfha fmkajhs kï vfhdavh l%shdldÍ ;;a;ajfha we;' hï fyhlska by; 

wjia:d foflys § u wvq m%;sfrdaOhla fmkajhs kï p - n ikaêh ¨yq mßm: (short  
circuit) ù we;s nj;a wjia:d foflys § u wkka; m%;sfrdaOhla olajhs kï p - n 
ikaêh újD; ù we;s nj;a fmkakqï flfrhs'

Rcqldrl vfhdavj, Wmßu Odrd w.h (Imax) yd WÉp m%;sf,dau fjda,aàh;dj (Vpiv) 
o;a; igyka u.ska fidhd .; yels fõ'

1'5       ,laISh iam¾Yl vfhdav (point contact) $ l=vd ix{d wkdjrK 
vfhdav

b;d jeä ixLHd;hla iys; m%;Hdj¾; Odrd fjda,aàh;djla ir, Odrd fjda,aàh;djla 

njg m;a lsÍu i|yd ,laIH iam¾Yl vfhdav fyj;a l=vd ix{d wkdjrK vfhdav 

fhdod .kq ,efí' fï vfhdavj, p - n ikaêfha yrialv j¾.M,h b;d l=vd jk mßÈ 

;kd we;s w;r l=vd w¾O ikakdhl iaMálhla (crystal) lef;davh jYfhka fhdod 

f.k we;' gxiagka lïìhla wefkdavhg iïnkaO lr we;' 1'35 rEmfhka ,laISh 

iam¾Yl vfhdavhl wNHka;r ieleiau yd 1'36 rEmfhka tys mßm: ixfla;h 

oelafjhs'
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rEmh 1'36 - ,laIH iam¾Yl vfhdavfha ixfla;h

rEmh 1'35 - ,laIH iam¾Yl vfhdavfha wNHka;r ieleiau

.=jka úÿ,s mßm:j, § wkdjrK vfhdav jYfhka c¾fïkshï vfhdav Ndú; lrkq 

,efí' tneúka fï vfhdavfha foay,S fjda,aàh;dj 0'2 Vla fõ' fuys ndysrj ùÿre 

wdjrKhla fhdod we;' laIqø ;rx. WmlrK i|yd is,slka Ndú; lrñka ;ekQ 

,laIH iam¾Yl vfhdav fhdod .kq ,efí' tu vfhdavfha msg; wdjrKh fndfyda 

úg ms`.ka ueáj,ska (ceramic) o ndysr iïnkaOl ß§j,ska o ilia lrkqfha ;dmhg 

Tfrd;a;= §u i|yd h' 

1'6 	      fik¾ vfhdav (Zener Diode)

idudkHfhka miq keUqre l< vfhdavhl miq keUqre fjda,aàh;dj l%ufhka jeä 

lr f.k .sh fyd;a ikaêh ì| jefgk wjia:djlg m;a fõ' tkï: Wmßu miq 

keUqre fjda,aàh;dfjys § ikaêh ìo jeà úYd, miq keUqre Odrdjla .,d hEu 

wdrïN fõ' kuq;a fik¾ vfhdav miq keUqre wjia:dfõ § ikaêh ì| jefgk 

wjia:djg ,la l< úg vfhdavh úkdY fkdjk mßÈ ilid we;' fuf,i" fik¾ 

vfhdavhla miq keUqrefõ § Odrdj .,d hEug wjYH fjda,aàh;dj fyj;a fuu ì| 

jeàfï fjda,aàh;dj fik¾ fjda,aàh;dj (zener voltage) kï fjhs' 1'37 rEmh 

u.ska fik¾ vfhdavhla i|yd fjda,aàh;d - Odrd ,dlaIKslh olajd we;' 1'38 

rEmh u.ska fik¾ vfhdavhl ndysr fmkqu yd ixfla;h ms<sfj<ska olajd we;' 

vfhdavh miq keUqre wjia:dfõ § ySk ia;rh yryd we;s jk m%n, úoHq;a lafIa;%h 

fya;= fldg f.k iaMál oe,sfia we;s nkaOk ì| oud bf,lafg%dak rdYshla tljr 

ksoyia ;;a;ajhg m;a fõ' túg jdyl wêl ùfuka wêl Odrdjla .,d hEu isÿ fõ' 

fï ixisoaêh fik¾ wdprKh (Zener effect) kï fõ' fï wdprKfha § vfhdavh 

úkdY fkd fõ' ùÿre fyda ma,diaála wdjrKhla ;=< wiqrd we;s fï vfhdavh miq 

keUqre ì| jeàfï ;;a;ajh hgf;a jdis iy.; j Ndú;hg .kq ,efí' 

fï ì| jeàfï § fik¾ wdprKh olajk wju Odrdj Izmin f,i o ikaêh úkdY 

fkdfjñka .uka lrúh yels Wmßu Odrdj Izmax  f,i o ie,l=j fyd;a fik¾ 

vfhdavh ;=<ska .,d hd yels Odrdj Iz kï" 

			   Izmin  ≤ I z  <  Izmax  úh hq;= h' 
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tneúka fik¾ vfhdav mßm:j, Ndú; flfrk wjia:dj, § th ;=<ska .,k 

Odrdj Izmax  w.hg jvd jeä ùfuka fik¾ vfhdavh wdrlaId lsÍu i|yd fY%a‚.; 

m%;sfrdaOlhla fhdod .ekSu wksjd¾Hh fõ' 

0'4

 Vz = fik¾ fjda,aàh;dj

rEmh 1'37 - fik¾ vfhdavfha fjda,aàh;d - Odrd ,dlaI‚lh

rEmh 1'38 (a) - fik¾ vfhdavfha 

ixfla;h

rEmh 1'38 (b) - fik¾ vfhdavfha 

ndysr fmkqu

(a) (b)

fik¾ vfhdavhl Wmßu cj W;ai¾ckh Pd  f,i o" miq keUqre wjia:dfõ fik¾ 

vfhdavh ;=<ska .,d hd yels Wmßu Odrdj I zmax  f,i o ie,l+ úg fik¾ vfhdavfha 

fik¾ fjda,aàh;dj Vz  kï" 

			   Pd   =  Izmax   ×  Vz  

			   Izmax =  
Pd  

Vz  

fï wkqj fik¾ vfhdavh ;=<ska .uka l< yels Wmßu Odrdj vfhdavfha cj 

W;ai¾ckh u; r|d mj;S' fik¾ vfhdavhla ñ, § .ekSfï § tys fik¾ 

fjda,aàh;dj;a tys Wmßu cj W;ai¾ckh;a ie,lsh hq;= hs' fï w.hka Wmfhda.S 

lr f.k fik¾ vfhdavh ;=<ska .,d hd yels Wmßu Odrdj fidhd .; yels h'
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1'6'1  fjda,aàh;d ia:dhSlrKh i|yd fik¾ vfhdavh Ndú; lsÍu

hï WmlrKhlg imhk fjda,aàh;dj my; i|yka ;;a;aj hgf;a wjYH mßÈ 

ksYaÑ; w.hl mj;ajd .ekSu fjda,aàh;d ia:dhSlrKh f,i ye¢kafõ'

 (i) úp,H iemhqï fjda,aàh;dj (VS)
(ii) úp,H úner ^fjkia jk úner Odrdj (IL) &

fufia ksYaÑ; w.hl fjda,aàh;dj mj;ajd .ekSug fhÈh yels ir, u l%uh 

fik¾ vfhdav Ndú; lsÍu hs' 

fik¾ vfhdavhla miq keUqre l< úg ì| jegqK fjda,aàh;dfõ § vfhdavh úkdY 

fkdjk mßÈ Odrdj .uka lsÍfï yelshdjla we;s ksid" wLKav j úp,kh jk úNj 

iemhqul fjda,aàh;dj ksYaÑ; j mj;ajd .ekSug fik¾ vfhdavh Ndú; lrkq 

,efí'

fik¾ vfhdav ,dlaIKsl wkqj hï Odrd mrdihla ;=< fik¾ vfhdavh yryd 

fjda,aàh;dj wdikak jYfhka ksh; j mj;ajd .; yels h' fï .=Kh ksid fik¾ 

vfhdav" fjda,aàh;d ia:dhsldrl i|yd úfYaIfhka fhdod .kq ,efí' fik¾ 

vfhdavhla Ndú; lrñka ;ekQ ir, ia:dhsldrlhla 1'39 rEmh u.ska oelafjhs'

fuf,i fik¾ vfhdavhla mßm:hl fhdod .kq ,nkqfha fjda,aàh;d hdukh 

i|yd h' fik¾ vfhdavhla mßm:hl fhdod .ekSfï § my; i|yka ;;a;aj fhdod 

l< hq;= h' 

²² Ndú; flfrk fik¾ vfhdavfha fik¾ fjda,aàh;djg jvd jeä fjda,aàh;d 

iemhqula Ndú; lsÍu 

²² fik¾ vfhdavh mßm:hl miq keUqre f,i fh§u 

²² fik¾ vfhdavh iuÕ .e<fmk w.hlska hq;a m%;sfrdaOlhla fY%a‚.; j iïnkaO 

lsÍu 

²² Ndrh (L) fik¾ vfhdavhg iudka;r.; j iïnkaO lsÍu

²² úner ;=<ska .,d hd yels Wmßu Odrdj Izmax ùu
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rEmh 1'39 - fik¾ vfhdavhla fhdok ,o fjda,aàh;d i:dhslrK mßm:h

RL

RS

VZVS

IS

IZ

IL

fuys § fik¾ vfhdav mßm:hg fY%aKs.; lrk ,o m%;sfrdaOhla (Rs ) u.ska 

mßm:fha .,k Odrdj md,kh flf¾' tu fik¾ vfhdav ;=<ska .,k Odrdj Wmßu 

fik¾ vfhdav Odrdjg jvd wvq úh hq;= w;r wju Odrdjg jvd jeä úh hq;= h' 

fujeks mßm:hl fY%a‚.; m%;sfrdaOlfha w.h .Kkh lrk wdldrh úuid n,uq' 

	 iemhqï fjda,aàh;dj  = VS
fik¾ vfhdavfha ì|jegqï fjda,aàh;dj 	= VZ
fY%a‚.; m%;sfrdaOlh yryd úNj neiau 	= VS − VZ
	 mßm:fha .,d hk Odrdj 	= IS

		    

VS − VZ = IS    RS      

RS =
VS − VZ

IS

	 m%;sfrdaOlfha w.h 	= 
VS − VZ 
   Izmax

by; m%ldYh Ndú;fhka mßm:hlg fY%a‚.; j fhÈh hq;= wdrlaIs; m%;sfrdaOlfha 

w.h" .Kkh lsÍfuka fidhd .; yels fjhs'

fik¾ vfhdav folla 1'40 rEmfha wdldrhg iïnkaO fldg m%;Hdj¾; iemhqulg 

iïnkaO l< úg tajdfha fofl<jr ;rx. yevh tys oelafõ' 

Educational Publications Department



3332

rEmh 1'40 - fik¾ vfhdav fhdod m%;Hdj¾; fjda,aàh;d ia:dhslrK mßm:h

VZ1

0 t

V

VZ2

A

B

∼
1

VZ

2
VZ

1'7 	     wdf,dal úfudapl  vfhdav (Light Emitting Diode - L.E.D)

idudkH vfhdavhla bÈß keUqre lsÍfï § ksoyia bf,lafg%dak ikaêh yryd f.dia 

l=yr iu. ixfhdackh fõ' fuys § hï lsis Yla;s m%udKhla ;dmh f,i uqod yef¾' 

tuÕska vfhdavh ;rula r;a fõ' 

.e,shï wdikhsâ (GaAs) .e,shï fmdia*hsâ (GaP) we;=¿ fjk;a w¾O ikakdhl 

ixfhda. fï i|yd fhdod ud;%Kh lsÍu u.ska ;dmh fjkqjg oDYH wdf,dal mrdifha 

;rx. uqla; l< yels vfhdav ;kd ;sfí' fïjd wdf,dal úfudapl vfhdav kï fõ' 

fhdod .kakd ixfhda.h yd ma,diaála wdjrKh wkqj r;=" ;eô,s" ly" fld<" ks,a" 

iqÿ jeks j¾K yd wfOdarla; lsrK ksl=;a lrk wdf,dal úfudapl vfhdav ksmojd 

we;'

úÿ,s Odrdjg laIKsl j m%;spdr oelaùu" wvq Odrdjlska ls%hdldÍ ùu yd wvq fjda,aàh;d 

iemhSu wdÈ lreKq ksid wo úúO lghq;= i|yd wdf,dal úfudapl vfhdav Ndú; 

fõ' fï i|yd iqÿiq jk wdldrhlg jeä cjhla we;s yd jeä fjda,aàh;djla ,nd 

Èh yels wdf,dal úfudapl vfhdav j¾. ;kd we;' 

wdf,dal úfudapl vfhdavfha ixfla;h 1'41 a rEmfhka oelafõ' th idudkH 

vfhdavhl ixfla;hg jvd fjkia jkafka vfhdavh fj;ska bj;g wefok iudka;r 

B;, ,l=Kq foflks' 1'41 b rEmh u.ska wdf,dal úfudapl vfhdavhl ndysr fmkqu 

olajd we;' 
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rEmh 1'41 (a) - wdf,dal úfudapl vfhdavhl ixfla;h (b) - ndysr fmkqu

A K

 (a)  (b)

lef;davhwefkdavh

ldph

idudkH wdf,dal úfudapl vfhdavhla ls%hd lsÍug 10 mA - 15 mA muK muK 

Odrdjla wjYH fõ' tfia u 1'5 V - 2'5 V muK fjda,aàh;djla o ,nd Èh hq;= h' 

iqÿ wdf,dalh ,nd .ekSug Ndú; lrk Èma;Su;a LED i|yd 2'8 - 3'2 V hgf;a 

20 mA l Odrdjla ,ndÈh hq;= h' idudkHfhka LED yryd Odrdj .,d hk úg 

tys wNHka;r m%;sfrdaOh m%:ufhka wvq fõ' túg .,d hk Odrdj md,kh l< hq;= 

h' tfia u iemhqï fjda,aàh;d fjkia ùul § o LED tl yryd .,d hk Odrdj 

md,kh lsÍug o LED hg ieu úg u m%;sfrdaOlhla fYa%‚.; j iïnkaO lrkq 

,efí' 

iemhqï fjda,aàh;dj VS o" m%;sfrdaOh R o" D yryd úNjh VD o" D ;=<ska .,k 

Odrdj IS o kï 

VS

VR

R IS

VD

         fõ' 

fï m%ldYkh Ndú;fhka mßm:fha fjda,aàh;dj wkqj wdf,dal úfudapl vfhdavhg 

fYa%‚.; j fhÈh hq;= m%;sfrdaOfha w.h fidhd .; yels h' 
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wdf,dal úfudapl vfhdavhla i|yd fhÈh hq;= fjda,aàh;dj 2 V hehs o t;=<ska 

.,k Odrdj 20 mA o" iemhqï fjda,aàh;dj 10 V o" fõ' wdf,dal úfudapl 

vfhdavh yryd fYa%Ks.; j fhÈh hq;= m%;sfrdaOfha w.h fldf;la oehs fidhkak'

VS = VR + VD neúka" 

    10 = VR + 2
    VR = 8
    VR = Is R

	 8 = 20
1000 R

     R = 400 Ω 

fhÈh hq;= m%;sfrdaOh 400 Ω fõ' 

ksoiqk

10 V 2 V

R1 Is = 10 mA

tla tla LED j¾.h i|yd iemhsh hq;= Wmßu fjda,aàh;d w.hka my; oelafõ' 

	 r;= - 1'8 V - 2'1 V
	  ly - 2'4 V
	 ;eô,s - 2'2 V
	 ks,a - 3'0 V - 3'5 V
 mdrcïnq, - 3'5 V
wfOdarla; 	- 1'6 V
	 iqÿ - 3'0 V - 3'5 V

iuyr wdf,dal úfudapl vfhdav i|yd iemhqï fjda,aàh;dj 4'5 V muK fhÈh 

hq;= h' ksfjia wdf,dal lsÍu i|yd wvq Odrdjlska jeä cjhla ,nd .; yels úfYaI 

LED j¾. ksmojd we;'

wdf,dal úfudapl vfhdav Ndú;h ckm%sh ùug n,mdk idOl my; i|yka fõ'

●● wvq fjda,aàh;djlska l%shd lsÍu

●● úúO j¾Kj,ska ,nd .ekSfï yelshdj

●● wvq cjhla jeh ùu

●● fodaI rys; j jeä ld,hla Ndú; lsÍfï yelshdj

WmlrKhlg iemfhk O%eùh;dj fjkia ùfuka WmlrKh wdrlaId lsÍug yd 

O%eùh;dj jerÈ kï r;= wdf,dal úfudapl vfhdavhla oe,aùu;a" ksjerÈ O%eùh;djla 

fh¥ úg fld< wdf,dal úfudapl vfhdavhla oe,aùu;a m%o¾Ykh flfrk wdldrhg 

1'42 rEmfha olajd we;s mßÈ mßm:hla f.dvke.sh yels h'
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ix.Dys; mßm: 

wxlh

m%;sodk 

fjda,aàh;dj 

wju m%odk 

fjda,aàh;dj

7805

7808

7809

7812

+ 5
+ 8
+ 9
+ 12

+ 7'3
+ 10'5
+ 12'0
+ 14'6

j.=j 1'2'

79 ldKavfhka RK fjda,aàh;djla m%;sodkh flf¾' fï ix.Dys; mßm:fha m%odkh 

i|yd RK fjda,aàh;djla imhkq ,efí' mßm:h ;=< § 2 V úNj neiaula isÿ fõ' 

tksid m%;sodk fjda,aàh;djg jeä - 2 V fyda Bg jeä RK úNjhla iemhsh hq;= 

fõ' 79 ldKavfha úúO RK fjda,aàh;d i|yd ix.Dys; mßm: .Kkdjla y÷kajd 

§ we;' fï ix.Dys; mßm:j, o wxlkh lsÍfï § wjika ixLHd foflka ia:dhs 

m%;sodk fjda,aàh;dj oelafõ'

 
ix.Dys; mßm: 

wxlh

m%;sodk 

fjda,aàh;dj 

wju m%odk 

fjda,aàh;dj

7905

7908

7909

7912

- 5 V
- 8 V
- 9 V
- 12 V 

- 7'3
- 10'5
- 12'0
- 14'6

j.=j 1'3'

by; i|yka l< ldKav folg wu;r j LM 317 iy LM 337 ix.Dys; mßm: Ndú; 

lr fjda,aàh;dj ia:dhslrKh l< yels h' LM 317 Ok fjda,aàh;d ia:dhslrKh 

i|yd o" LM 337 RK fjda,aàh;d ia:dhSlrKh i|yd Ndú; fõ' fï ix.Dys; 

mßm:j,ska 2 V isg 37 V olajd m%;sodkhka ,nd .; yels h'

rEmh 1'43 a - úp,H Ok fjda,aàh;d ia:dhSlrK mßm:h

LM 317

100nF100nF

R1

R2

21

1'43 a rEmfha we;s mßm:fha R2 úp,H m%;sfrdaOlh iSreudre lsÍfuka m%;sodk 

fjda,aàh;dj 2 V isg 37 V olajd Ok úNjhla w;a lr .; yels h'
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1'9       g%dkaisiagr

w¾O ikakdhl fidhd .ekSu;a iuÕ bf,lafg%dksl lafIa;%fha fkdis;+ úrE 

fmr<shla we;s úKs' wk;=re j p - n ikaêh ks¾udKh iuÕ 1948 j¾Ifha § weußldkq 

cd;sl fjda,ag¾ í/Üka" ú,shï fIdla ,S yd fcdaka n¾ãka hk úoHd{hka ;sfokd 

úiska g%dkaisiagrh y÷kajdfok ,È' fï iuÕ u bf,lafg%dksl lafIa;%fha w;s úYd, 

úm¾hdihla isÿ úKs' fï ksid tf;la .=jkaúÿ,s yd rEmjdyskS hka;%j, Ndú; jQ 

ßla; lmdg (vaccum tube) Ndú;h bj;a ù" m%udKfhka wvq fjda,aàh;djfhka 

l%shdlrk wvq úoHq;a cjhka yd wju ;dm W;ai¾ckhla iys; bf,lafg%dksl 

WmlrK ìys úh' l,ameje;au iy ksIamdok úhou wvq ùu g%dkaisiagrh ckms%h ùu 

flfrys n,mE ;j;a idOl lsysmhls' g%dkaisiagrh" ßla; lmdgj,g idfmalaI j 

b;d l=vd m%udKhg ielish yels ùfuka .=jkaúÿ,s hka;%" rEmjdyskS hka;% we;=¿ 

bf,lafg%dksl WmlrK m%udKfhka l=vdjg ks¾udKh lsÍfï yelshdj o ,eìKs' 

w¾O ikakdhl ia;rhla wjYH mßÈ p yd n j¾.fha w¾O ikakdhl f,i ud;%Kh 

lsÍfuka g%dkaisiagrh ks¾udKh flfrk w;r" tA wkqj m%Odk jYfhka g%dkaisiagr 

j¾. folla ksmojkq ,efí' 

²² oaú O%ej g%dkaisiagr (bipolar transistors) 
²² tAl O%ej g%dkaisiagr $ lafIa;% wdprK g%dkaisiagr  ((field    effect    transistors    - F.E.T)) 

w¾O ikakdhl g%dkaisiagrh ;=< úoHq;a Odrdjla .e,Su i|yd uqla; bf,lafg%dak 

fuka u l=yr fyj;a isÿre o odhl jk g%dkaisiagr" oaú O%eùh g%dkaisiagr f,i 

y÷kajkq ,efí' tal O%ej g%dkaisiagrhl jdylhka jkafka l=yr fyda uqla; 

bf,lafg%dak fyda muKs'

1'9'1  oaú O%ej g%dkaisiagr ks¾udKh

p j¾.fha fyda n j¾.fha fyda ndyH w¾O ikakdhl ;=kSs ia;rhla uOH.; jk 

mßÈ" m%;súreoaO j¾.fha w¾O ikakdhl ia;r folla fomig ;nd ú,hkSlrKh 

lsÍfuka pnp yd npn hkqfjka g%dkaisiagr j¾. folla ksmojkq ,efí' fï w¾O 

ikakdhl fldgia iE§fï § tlsfklg fjkia jk whqßka wmøjH ud;%Kh lrkq 

,efí' g%dkaisiagr foj¾.fha jHQyuh igyka my; wdldr fõ'

rEmh 1'44 - (a) pnp g%dkaisiagrfha jHQyh (b) npn g%dkaisiagrfha jHQyh

p

B

EC n p

(a)

n

B

EC p n

(b)
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g%dkaisiagrhlg iïnkaO w.% ;=k E" B yd C ixfla;hkaf.ka ye¢kafõ' E uÕska 

úfudaplh (emitter) o C uÕska ix.%dylh (collector) o B uÕska mdou (base) 
o ksrEmKh fõ' yrialfvka úYd, u ia;rh ix.%dylh f,i;a" ud;%K uÜgu 

by< ia;rh úfudaplh f,i;a ye¢kafjhs' g%dkaisiagrfha ;=kSu ia;rh mdou fõ' 

úfudaplhg iy ix.%dylhg ueÈ jQ úreoaO j¾.fha w¾O ikakdhl fmfoig mdou 

iïnkaO fõ' 

g%dkaisiagrh ks¾udKh i|yd w¾O ikakdhl ia;r ;=kla fhdod we;s ksid 

g%dkaisiagrh ks¾udKfha § pn ikaê folla we;s fjhs' fï pn ikaê fol" 
			 

  mdou - úfudapl (B-E) ikaêh (base  emitter junction) iy

  mdou - ix.%dyl (B-C) ikaêh (base collector junction) f,i y÷kajkq ,efí' 
 

g%dkaisiagrfha idudkH ls%hdldß;ajh i|yd mdou - úfudapl (B - E) ikaêh fmr 

keUqre l< hq;= w;r mdou - ix.%dyl (B - C) ikaêh miq keUqre l< hq;= h' 

tfuka u m%;sodkh ,nd .ekSu i|yd ix.%dylhg Ndrhla iïnkaO l< hq;= fõ'

fuf,i g%dkaisiagrhl ks¾udKh vfhdav ^p - n ikaê& foll iïnkaOhla f,i 

iul l< yels fjhs' tfy;a vfhdav folla iïnkaO lsÍfuka g%dkaisiagrhla 

ks¾udKh l< fkdyels h' p n p yd n p n g%dkaisiagr i|yd iul vfhdav mßm: 

iy ixfla; my; olajd we;' 

rEmh 1'45 - g%dkaisiagr ixfla;

(a) pnp g%dkaisiagr

p n p

B

EC
C

B

E

(b) npn g%dkaisiagr

n p n
B

E
C

E

BC

g%dkaisiagrhl fmr keUqre lrk ,o ikaêh yryd iïu; Odrdj .e,Sfï ÈYdj mokï 

lr .ksñka tys ixfla;h ks¾udKh lr we;' 1'45 rEmigyk ixikaokfhka th 

;yjqre lr .ekSug yels fõ' pnp g%dkaisiagrhl fmr keUqre ikaêh ;=<ska iïu; 

Odrdj" úfudaplfha (E) isg mdou (B) fj;g .,d hkq ,efí' npn g%dkaisiagrhl  

fmr keUqre ikaêh ;=<ska iïu; Odrdj" mdofï (B) isg úfudaplh (E) fj; .,d 

hkq we;. g%dkaisiagrhla j¾Olhla" iaúÉphla iy foda,lhla f,i Ndú; l< 

yels h'
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1'9'2 g%dkaisiagrhl ls%hdldß;ajh

g%dkaisiagrhla Ndú; flfrk wjia:dj, § úfudapl - mdou (B - E) ikaêh fmr 

keUqre jk mßÈ yd mdou - ix.%dyl (B - C) ikaêh miq keUqre jk mßÈ iemhqï 

iïnkaO flfrhs' fuf,i pnp g%dkaisiagrfha yd npn g%dkaisiagrfha ikaê keUqre 

l< úg isÿ jk ls%hdj,sh úuid n,uq' 

●● p n p g%dkaisiagrfha ls%hdldß;ajh

1'46 rEmfha fmkajd we;s wdldrhg BE ikaêh fmr keUqre jk mßÈ o BC ikaêh miq 

keUqre jk mßÈ o fldaI iïnkaO lr we;s wjia:djla i,lkak' fldaI u.ska iemfhk 

fjda,aàh;d úfudapl iemhqï fjda,aàh;dj VEE o ix.%dyl iemhqï fjda,aàh;dj Vcc  
o fõ' túg úfudaplfha isg mdou olajd Odrdjla .,d hhs' úfudaplh p j¾.fha 

m%foaYhla ksid m%Odk jYfhka tu Odrdj we;s jkafka úfudaplfha isg mdou olajd 

.uka lrk l=yr u.sks' mdou hkq b;d ;=kS ia;rhla ksid mdou m%foaYhg we;=¿ 

jk l=yrj,ska jeä fldgila miq keUqre lr we;s BC ikaêfha we;s uqla; l,dmh 

;=<g .uka lrhs' BC ikaêhg iïnkaO lr we;s fldaIh ksid uqla; l,dmh yryd 

fh§ we;s úoHq;a lafIa;%h uÕska fï l=yr BC ikaêh yryd ix.%dylh fj; ;,a¨ ù 

hhs' úfudaplfha isg mdou olajd .uka lrk l=yrj,ska b;d l=vd fldgila muKla 

mdofï isg ndysr mßm:h Èf.a fldaIhg (B1) .uka lrhs'

rEmh 1'46 - pnp g%dkaisiagrh keUqre lsÍu 

B1

VEE
Vcc

B2

IC

C

IB + IC	 =  IE

P
B

IB

IE

PE n

fï wkqj ndysr mßm:h Èf.a úfudaplhg we;=¿ jk IE  Odrdfjka jeä fldgila 

ix.%dyl Odrdj (Ic)  f,i g%dkaisiagrfhka msg fjhs' fuu Odrdj ndysr mßm:h Èf.a 

fldaIhg (B2) .uka lrhs' fï Odrd w;r iïnkaO;dj iólrKhl wdldrfhka"

IE  =  IB + IC	 f,i i|yka l< yels h' 
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oeka BE ikaêh yryd fhdod we;s úNj wka;rfha w.h iaj,am jYfhka wvq fyda 

jeä lsÍu u.ska IB fjkia l< fyd;a thg iudkqmd;sl m%udKj,ska IE iy IC 
o fjkia jkq oelsh yels h' mdou Odrdj (IB) ix.%dyl Odrdj (IC) g jvd b;d 

l=vd ksid g%dkaisiagrhla Ndú;fhka isÿ flfrkqfha tla mßm:hl .,d hk l=vd 

Odrdjla fjkia lsÍu u.ska ;j;a mßm:hl .,d hk úYd, Odrdjla md,kh lsÍu 

hs'  

fufia md,kh lrkq ,nk Odrdj fjkia jk IB g olajk wkqmd;h Odrd j¾Okh 

(β ) f,i ye¢kafõ'

	
∴ β  = 

IC

IB

fï wkqj IC = β  IB  f,i i|yka l< yels h'

●●  npn g%dkaisiagrfha ls%hdldß;ajh 

npn g%dkaisiagrhl § o isÿ jkafka by; úia;r l< wdldrfha u ls%hdj,shls' 

tys BE ikaêh fmr keUqre l< úg mdofï isg úfudaplh olajd Odrdjla .,d 

hhs' fï Odrdj m%Odk jYfhka iukaú; jkafka úfudaplfha isg mdou olajd 

.uka lrk bf,lafg%dakj,sks' mdoug we;=¿ jk bf,lafg%dak jeä fldgila BC 
ikaêh yryd we;s úoHq;a lafIa;%h u.ska ix.%dylh fj; hefjhs' mdoug we;=¿ 

jk bf,lafg%dakj,ska l=vd fldgila muKla mdofï isg ndysr mßm:h Èf.a 

fldaIhg .uka lrhs' pnp g%dkaisiagr i|yd ,nd .;a Odrd w;r iïnkaO;dj 

olajk iólrK npn g%dkaisiagr i|yd  o j,x.= fõ' tfy;a tu Odrd .,k ÈYdjka 

pnp g%dkaisiagrhl Odrd .,k ÈYdjkag m%;súreoaO fõ'

rEmh 1'47 - npn g%dkaisiagrh keUqre lsÍu

B

B1

VEE
VCC

B2

IB
IC

IE

E Cpn n

 IE  =  IB + IC

bf,lafg%dak

bf,lafg%dak

bf,lafg%dak
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oeka g%dkaisiagrhl tla tla w.% w;r we;s Ok úNjhka olajk whqre n,uq'  

B

npn
E C

B

VBE VCB

E C

VBE VCB

pnp

rEmh 1'48 - g%dkaisiagrhl tla tla w.% w;r úNjhka

g%dkaisiagrhl mdou úfudapl fjda,aàh;dj VBE  f,i o ix.%dyl mdou fjda,aàh;dj 

VCB f,i o y÷kajkq ,efí'

1'9'3 oaú O%ej g%dkaisiagrhl w.% y÷kd .ekSu

úúO ld¾hhka i|yd ksmojk ,o g%dkaisiagr j¾. úYd, .Kkla fjf<|fmdf<ka 

,nd.; yels h' fï g%dkaisiagrj, ls%hdldß;ajh fuka u ndysr fmkqu o tlsfklg 

fjkia úh yels h' fï g%dkaisiagr y÷kd.kafka tAjdfha ksIamdolhka úiska 

fhdok ixfla;uh kduhkaf.ks' ta tla tla g%dkaisiagr j¾.j, w.% y÷kd.ekSug 

ksIamdolhka úiska ,ndfok rEmigyka iy wfkl=;a úia;r wvx.= o;a; m;s%ld 

m%fhdackj;a fõ' 

nyq, j Ndú; jk g%dkaisiagr j¾. lsysmhl kdulrKhka iy tAjdfha w.% y÷kd 

.kakd wdldrh 1'49 rEmfha fmkajd we;' 

rEmh 1'49 - nyq, j Ndú; jk g%dkaisiagr j¾. lsysmhla

BC548 BC1072N3904

E - Emitter
B - Base
C - Collector

g%dkaisiagrhla Ndú; lsÍu i|yd tys w.% fjka fjka j y÷kd .ekSu w;HjYH 

fõ' tA i|yd g%dkaisiagr o;a; j.= (data table) Ndú; l< yels jqj o u,aáógrh 

^nyqudkh& wdOdr lr .ksñka tys w.% y÷kd.kakd wdldrh fuys § meyeÈ,s flf¾' 
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g%dkaisiagrhla vfhdav follg iu l< yels nj Tng meyeÈ,s h' fuys § tu 

uQ,O¾uh Ndú; lrñka p - n ikaêhl fmr keUqre iy miq keUqre ùu ms<sn| oekqu 

Wmfhda.S lr .; hq;= h' g%dkaisiagrhl w.% y÷kd .ekSu i|yd my; mßÈ lghq;= 

lsÍfuka myiqfjka tys w.% y÷kd .; yels fõ' fuys § uq,ska u wjOdkh fhduq 

flfrkqfha mdou w.%h iy g%dkaisiagrfha O%eùh;dj (pnp) y÷kd .kakd wdldrh 

ms<sn| j h' fï i|yd m%;siu j¾.fha nyq udkhl ´ï mrdih Ndú; flfrk ksid 

tu mrdih Ndú;fha § wjOdkh fhduq l< hq;= lreKq ms<sn| j i,ld n,uq' 

•	 ´ï mrdifha Ndú; lrk úg Ok tAIksfha fyj;a r;= tAIksfha RK (-)
úNjhla o RK tAIksfha fyj;a l¿ tAIksfha Ok (+) úNjhla o we;s nj 

isysm;a lr .kak' 

•	 ´ï mrdifha × 10g fhdod o¾Ylh Y+kH lr .kak' ls%hdj,sh myiqfjka wjfndaO 

lr .kakg w.% y÷kd .; hq;= g%dkaisiagrfha w.% ms<sfj<ska A, B iy  C f,i 

kï lr mdGdxl ,nd .kakd wdldrh 1'50 rEmh wOHhkfhka wjfndaO lr 

.kak'
  

●● g%dkaisiagrhl O%eùh;dj iy mdou y÷kd .ekSu

A w.%hg Ok O%eùh;dj ^l¿ tAIkS w.%h& yd B w.%hg RK O%eùh;dj ^r;= tAIkS 

w.%h& ;nd m%;sfrdaë w.h uekSu 1'50 (a) rEmh u.ska olajd we;s w;r" 1'50 (b) rEmh 

u.ska tAIkSh w.% udre fldg A yd B ys m%;sfrdaOh uekSu fmkajd we;'

1'50 (c) rEmh u.ska A w.%hg RK O%eùh;dj o C w.%hg Ok O%eùh;dj o ,nd 

§ m%;sfrdaOh uekSu o wk;=re j A yd C w.%j,g imhk O%eùh;dj udre fldg 

m%;sfrdaOh uekSu 1'50 (d) rEmh u.ska o fmkajd we;'

rEmh 1'50 (a)

A B C

α ο Ω

COM_ +Ω

rEmh 1'50 (b)

A B C

α ο Ω

COM_ +Ω
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A B C

α ο Ω

COM_ +Ω

rEmh 1'50 (d)rEmh 1'50 (c)

α ο Ω

A B C

COM_ +Ω

rEmh 1'50 (e) 

A B C

α ο Ω

COM_ +Ω

A B C

α ο Ω

COM_ +Ω

rEmh 1'50 (f)

rEmh 1'50 - g%dkaisiagrfha O%eùh;dj yd mdou w.%h fidhd .ekSu

1'50 (e) rEmh u.ska B w.%hg Ok O%eùh;dj o C w.%hg RK O%eùh;dj o imhd 

m%;sfrdaOh uekSu o 1'50 (f) rEmh u.ska B  yd C w.%j,g iemhQ fjda,aàh;dj 

m%;súreoaO j imhd m%;sfrdaOh uekSu olajd we;'

tla tla wjia:dfõ § ,nd .;a o;a; 1'4 j.=fõ wdldrhg j.=jl olajk wdldrh 

WodyrKhla f,i úuid n,uq' 

fï j.=fõ W;al%uKhla we; hkafkka wvq m%;sfrdaOhla olajk nj;a" W;al%uKhla 

ke; hkafkka m%;sfrdaOh b;d by< fyj;a wkka;hla nj;a m%ldY fjhs' 

wjia:dj 
ógrfhka Ok úNjhla 

,nd ÿka w.%h

ógrfhka RK úNjhla 

,nd ÿka w.%h

W;al%uKhla 

we; $ ke;

(a)
(b) 
(c) 
(d) 
(e) 
(f) 

A 
B 
C 
A 
B 
C

B 
A 
A 
C 
C 
B

ke;

ke;

ke;

we;

we;

ke;

j.=j 1'4  - pnp g%dkaisiagrhl w.% w;r ,nd .;a mdGdxl
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1'4 j.=j wkqj C f,i kï lr we;s w.%hg RK O%eùh;djla ,nd § A w.%hg Ok 

O%eùh;djla iemhQ úg ´ï ógrfha wvq m%;sfrdaOhla fmkajk nj;a" C fj; imhd 

we;s O%eùh;dj fkdfjkia j ;nd B f,i kï l< w.%hg o Ok O%eùh;djla ,nd 

ÿka úg wvq m%;sfrdaOhla olajk nj;a fmfkhs' fï wkqj g%dkaisiagrfha w.% ;=fkka 

B w.%hg yd A w.%hg fmdÿ jQ w.%h C w.%h f,i y÷kd .; yels fjhs' tkï 

g%dkaisiagrfha mdou w.%h C f,i kï l< w.%h hs'  

tfuka u fmdÿ w.%h fyj;a mdou w.%hg RK O%eùh;dj iemhQ úg yd B yd 

C w.%j,g jßka jr Ok O%eùh;d iemhSfuka wvq m%;sfrdaOhla fmkajkq ,enQfha 

g%dkaisiagrfha jQ pn ikaê fol fmr keUqre ùu ksid nj 1'51 rEmfha mßÈ vfhdav 

iulh uÕska ;yjqre lr .; yels fjhs'

rEmh 1'51 - vfhdav iulh fmr keUqrej 

+ +

-

B A

C

ta wkqj fï g%dkaisiagrh pnp j¾.hg wh;a nj ;yjqre lr .; yels h'

fï g%dkaisiagrh npn j¾.hg wh;a kï by; wdldrhg u u,aáógrh Ndú;fhka 

úNj iemhSu isÿ l< úg ,efnk m%;sM, 1'5 j.=fõ i|yka whqre fõ' 

j.=j 1'5  - npn g%dkaisiagrhl w.% w;r ,nd .;a mdGdxl

wjia:dj 
ógrfhka Ok úNjhla ,nd 

ÿka w.%h

ógrfhka RK úNjhla 

,nd ÿka w.%h

W;al%uKhla 

we;$ke;

(a)
(b) 
(c) 
(d) 
(e) 
(f) 

A 
B 
C 
A 
B
C

B 
A 
A 
C 
C 
B

ke;

ke;

we;

ke;

ke;

we;

g%dkaisiagrhl w.% mÍlaId lsÍfï § ,nd .;a o;a; 1'5 j.=jg wkql+, j ,enqfKa kï 

tys fmdÿ w.%h by; úia;r l< wdldrhg u C w.%h f,i y÷kd .; yels ksid 

mdou w.%h C f,i kï l< yels h' ta wjia:dj, C w.%hg Ok O%eùh;dj imhd we;s 

ksid B yd A w.%j,g jßka jr RK O%eùh;dj iemhQ úg wvq m%;sfrdaOhla oelajQfha 

g%dkaisiagrfha pn ikaê fmr keUqre ùu ksid nj 1'52  rEmfha mßÈ vfhdav iulh 

u.ska ;yjqre fõ'

rEmh 1'52 - vfhdav iulh fmr keUqrej 

+

- -
A B

C
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fï wkqj by; g%dkaisiagrh npn j¾.hg wh;a nj ;yjqre lr.; yels h'

mdou iy g%dkaisiagrh npn o pnp o hkak y÷kd .;a miq my; i|yka whqßka 

úfudaplh iy ix.%dylh y÷kd .ekSug yels fõ' 

●● g%dkaisiagrhl ix.%dylh iy úfudaplh y÷kd .ekSu

fï i|yd by; Ndú; l< j¾.fha u,aáógrhla Ndú; lrkafka hehs i,luq' 

g%dkaisiagrh npn j¾.fha o mdou C o kï + fjda,aàh;djla mdoug ,nd ÿka úg th 

fmr keUqre fõ' tkï ix.%dyl úfudapl w;r m%;sfrdaOh wvq fõ' fuh meyeÈ,s 

lr .ekSu i|yd iul vfhdav mßm:h isysm;a lr .kak' 

1'53 rEmfha oelafjk mßÈ ógrfha ´ï mrdih Ndú;fhka A g RK úNjhla o" B 
g Ok úNjhla o ,nd foa' túg mdoug Ok fjda,aàh;dj ,nd §ug B w.%fha isg 

100 kΩ m%;sfrdaOhla yryd mdoug iïnkaOhla fhÈh hq;= h' bka miq W;al%uKh 

ksÍlaIKh lrkak' 

A B C

α ο Ω

COM_ +Ω

100 kΩ

rEmh 1'53 - npn g%dkaisiagrfha ix.%dylh yd úfudaplh y÷kd .ekSu

1'54 rEmfha oelafjk mßÈ u,aáógrh Ndú;fhka Bg RK úNjhla o Ag Ok 

úNjhla o iemhSh yels h' A isg 100 kΩ  m%;sfrdaOhla u.ska mdoug fjda,aàh;djla 

fhdokak' bka miq W;al%uKh ksÍlaIKh lrkak' 

rEmh 1'54 - npn g%dkaisiagrfha ix.%dylh yd úfudaplh y÷kd .ekSu

A B C

α ο Ω

COM_ +Ω

100 kΩ
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fï W;al%uK fol iei£fï § m<uq W;al%uKh fojk W;al%uKhg jvd wvq nj 

oel .; yels h' tkï npn g%dkaisiagrfha B f,i kï lr .;a w.%h ix.%dylh nj;a 

A f,i kï lr .;a w.%h úfudaplh nj;a fuhska ;yjqre fõ' 

g%dkaisiagrh pnp j¾.fha kï A isg fyda B isg mdoug 100 kΩ m%;sfrdaOh yryd 

iïnkaO fhdod .; hq;af;a RK úNjhla ,nd fok wdldrhg h' 1'55 rEmfhka 

fmkajd we;af;a B isg 100 kΩ m%;sfrdaOh yryd Cg iïnkaOhla fhdod W;al%uKh 

ksÍlaIKh lrk wdldrh h' 

rEmh 1'55 - pnp g%dkaisiagrhl ix.%dylh yd úfudaplh y÷kd .ekSu

A B C

α ο Ω

COM_ +Ω

100 kΩ

ó,`.g 1'56 rEmfha fmkajd we;s wdldrhg w.% iïnkaO lr W;al%uKh ksÍlaIKh 

l< hq;= h' 

	

rEmh 1'56 - pnp g%dkaisiagrhl ix.%dylh yd úfudaplh y÷kd .ekSu

A B C

100 kΩ

α

COM_ +

o Ω

fï ksÍlaIKhkaf.ka 1'56 rEmfha oelafjk wjia:djg jvd 1'55 rEmfha oelafjk 

wjia:dfõ jeä W;al%uKhla ^wvq m%;sfrdaOhla& oelsh yels h' fuhska lsj yelafla 

pnp g%dkaisiagrfha B ix.%dylh iy A úfudaplh jk nj hs' tneúka by; wOHhkh 

l< l%u u.ska npn fyda pnp g%dkaisiagrhl w.%hka fjka fjka jYfhka y÷kd .; 

yels h' 
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●● g%dkaisiagrhl l%shdj w;ayod ne,Su

l%shdldrlu

g%dkaisiagrhla m%Odk jYfhka j¾Olhla yd iaúÉphla f,i fhdod.; yels w;r 

iaúÖlrK wjia:dj ^ixjD; y újD; ùu& fkdlvjd jßka jr fjkia lsÍug 

ilia lsÍfuka foda,lhla f,i o m%fhdackhg .; yels fjhs' g%dkaisiagrhla 

uQ,sl j fhdod .; yels wdldr ms<sn| j w;aoelSï ,nd .ekSug 1'57 rEmfha 

oelafjk mßm:h fhdod .; yels h'

 

+

1 kΩ

6 V
B

D 400

VR1

V2

V1

rEmh 1'57 - g%dkaisiagrhl ls%hdj 
ksÍlaIKh i|yd Ndú; l< yels 

mßm:hla

wjYH Wmdx. :-

D 400 g%dkaisiagr 1la 6 V $6 W myka 1la 

1 KΩ m%;sfrdaOl" 100 KΩ f¾Çh j¾.fha 

úp,H m%;sfrdaOl 1la jHdmD;s mqjre 1 

u,aáógr ^fjda,aÜ 10 mrdih ieliQ& 2la 

iy iïnkaOl lïì

●● jHdmD;s mqjrej u; by; mßm:h tl,ia fldg V1 fjda,aÜógr mdGdxlh 

iemhqï úNjh msysgk f,i VR1 úp,H m%;sfrdaOlh ilia lrkak'

●● V2 fjda,aÜógr mdGdxlh uek .kak' ta w.h tfia ùug fya;= úuid n,kak'

●● VR1 úp,kh lrñka V1  fjda,aÜógr mdGdxlh 5 V jk f,i ilia lrkak' 

túg V2 ys mdGdxlh ,nd .kak'

●● V2  ys m<uq mdGxdlh yd fojk mdGdxlh w;r fjkig fya;= ir, úÿ,s 

mßm:hla iu`. ii`okak'

●● l%ufhka V1 fjda,aÜógrfha mdGdxlh wvq lrñka V2 fjda,aÜógr mdGdxl ,nd 

.kak'

●● V1  fjda,aÜógr mdGdxlh 1 V   isg l%ufhka fjda,aÜ 0'8" 0'7" 0'6" 0'5" 0'4" 0'3" 

0'2 f,i wvq lrñka V2  fjda,aÜógr mdGdxl ,nd .kak'

●● myfka §ma;sh fjkia ùu ms<sn| j woyia bÈßm;a lrkak'

●● g%dkaisiagrfha B E ikaêh w;rg 2'5 V mrdihg fhduq l< u,aáógrhla iú 

lr by; mshjrhka kej; w;aú`oskak'

●● Tfí ks.uk my; f;dr;=re iu. ixikaokh lr" fï g%dkaisiagr mßm:h 

iul úÿ,s mßm:hla u.ska bÈßm;a lrkak'
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fuu w;ayod ne,Su uÕska my; oelafjk lreKq ikd: jkq we;' 

●● g%dkaisiagrfha ix.%dylh yd úfudaplh w;r iemhqï fjda,aàh;dj msysgk úg 

mdou - úfudapl fjda,aàh;dj (VBE) 0'7 V g jvd wvq w.hla .kakd nj

●● B-E  ikaêh yryd úNj neiau 0'7 V jvd wvq jk úg pn ikaêh fmr keUqre 

fkdjk ksid mdou ;=<ska Odrdjla (IB) .uka fkdlrk nj ^ikaêh ;ju;a miq 

keUqf¾ msysgk nj&

●● ta wjia:dfõ IB = 0 ksid" ix.%dylh ;=<ska Odrdjla .uka fkdlrk ksid Ndr 

m%;sfrdaOh ^myk& yryd úNj neiaula fkdmsysgk nj (VL = Ic . RL  ksid)
●● VBE  w.h 0'7 V jk úg IB  Odrdjla .,d hk w;r tfia jkafka B - E ikaêh 

fmr keUqre ùu ksid nj 

•	 VR 1  úp,kh lrk úg V2 fjda,aÜógrfha mdGdxlh jeä ùug fya;=j ix.%dylh 

^Ndrh& ;=<ska .,d hk Odrdj jeä ùu ksid nj (V = IR)

●● C yd E ;=<ska  .,k Odrdj jeä jqj o C yd E w;r úNj neiau wvq jkqfha C yd 
E w;r m%;sfrdaOh wvq jk ksid nj

●● V2 fjda,aÜógrfha mdGdxlh Wmßu jkafka ix.%dyl Odrdj Wmßu ùfuka nj

●● ta wjia:dfõ V1 fjda,aÜ ógr mdGdxlh 0'2 V olajd wvq jkqfha  C yd E ikaêfha 

m%;sfrdaOh b;d wvq ;;a;ajhkag m;a ùu ksid nj ^ffioaOdka;sl j C yd E w;r 

m%;sfrdaOh Y+kH f,i ie,flhs&

●● V1 fjda,aÜógrfha mdGdxlh l%ufhka wvq jk úg V2  fjda,aÜ ógr mdGdxlh jeä 

jk mrdih ;=< ix.%dyl Odrdj úYd, jYfhka jeä jk ksid ta mrdih ;=< 

Odrdfõ j¾Okhla we;s flfrk nj

●● V1 mdGdxlh iemhqfï fjda,aàh;djg iudk jk úg ix.%dylh ;=<ska Odrdjla 

fkd.,k neúka th iaúÉphl újD; (off) wjia:dj f,i ie,lsh yels nj yd 

ta wjia:dj g%dkaisiagr mßm:h lmdyeß wjia:dj f,i y÷kajk nj

●● V1 mdGdxlh 0'2 V jk úg ix.%dylh ;=<ska Wmßu Odrdjla .,k ksid th 

iaúÉphl ixjD; (ON) wjia:dj f,i ie,lsh yels nj yd ta wjia:dj 

g%dkaisiagrfha ix;Dma; wjia:dj f,i ye¢kafjk nj

●● lemS .sh yd ix;Dma; wjia:d w;r mrdifha § myfka Èma;Sh l%ufhka jeä 

ùfuka th j¾Olhla f,i l%shd lrk nj meyeÈ,s fõ' ta ld, mrdih f¾Çh 

l,dmh f,i ye¢kafjk nj

●● g%dkaisiagr mßm:h my; mßÈ úÿ,s mßm:hlg iul l< yels nj
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rEmh 1'58 - g%dkaisiagrhl iul úÿ,s mßm:h

VS

RB
RL

IB IC

E

B

C
m%;sodk 

mßm:h

m%odk 

mßm:h

fï iul úÿ,s mßm:fha BE ikaêh pn ikaêhla f,i;a IC  Odrdj wkqj C yd E w;r 

m%;sfrdaOh úp,khlg ,la jk ksid ta w.% fol úp,H m%;sfrdaOlhla u.skq;a 

ksrEmKh l< yels fõ' tfuka u RB yd BE ikaêh fY%a‚.; j iïnkaO fldg 

we;' tfuka u Ndr m%;sfrdaOh yd C yd E m%foaY fY%a‚.; j iïnkaO j we;s njg 

iul l< yels fõ' tf,i ksrEmKh flrk m%odk yd m%;sodk mßm:" iemhqu iu. 

iudka;r j iïnkaO j mj;sk nj;a" fï wkqj meyeÈ,s lr .; yels fõ'

tA wkqj m%odk mßm:h ie,lSfuka ^úNj fnokhla fia i,ld&

tfukau m%;sodk mßm:h ie,lSfuka" VRL + VCE = VS

					     IC  RC + VCE = VS fõ'

1'9'4   g%dkaisiagrfha ,dlaI‚l jl%

g%dkaisiagr mßm:hl w.% w;r Odrd yd fjda,aàh;d w.hka m%ia;dr.; l< yels h' 

túg ,efnk m%odk" mßj¾;Sh iy m%;sodk ,dlaI‚l jl% ms<sn| j fu;eka isg 

idlÉPd lrkq ,efí'

●● m%odk ,dlaI‚l jl%h

1'59 rEmfha i|yka mßm:fha úp,H m%;sfrdaOlh (VR1) iSre udrej uÕska mdou 

úfudapl fjda,aàh;dj (VBE) úp,kh lsÍu isÿ l< yels fjhs'

 (VRB  we;s jkqfha  IB   Odrdjla RB  yryd .,d hEfuka ksid 

V = IR fh§fuka 
VRB   = IB . RB)

VRB + VBE = VS

IB . RB + VBE = VS
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+

A

R2
R1

VR1

VBE

VR2IB

Q1V
V

rEmh 1'59 - m%odk ,dlaI‚l jl%h ,nd.ekSug Ndú; mßm:h

g%dkaisiagrhl" úfudapl ix.%dyl fjda,aàh;dj (VCE) ksh; w.hla hgf;a mj;ajd 

.ksñka mdou úfudapl fjda,aàh;dj (VBE) wkqj mdou Odrdj (IB) yeisfrk wkaou 

m%odk ,dlaI‚l jl%h uÕska fmkakqï lrkq ,nhs' IB w.hka y wlaIfha o VBE 
w.hka x wlaIfha o m%ia;dr .; l< úg 1'60 rEmfhys oelafjk jl%h ,efí' 

vfhdavhl fmr keUqre ,dlaI‚l jl%hg g%dkaisiagrfha fï m%odk ,dlaI‚l jl%h 

fndfyda ÿrg iudk fõ'

rEmh 1'60 - g%dkaisiagrhl m%odk ,dlaI‚lh

IB 

VBE Vb -  ndOl úNjh 

●● mßj¾;Sh ,dlaI‚l jl%h fyj;a ixl%uK ,dlaIKslh

1'61 rEmfha oelafjk mßm:fha mdou Odrdj (IB) fjkia lsÍu úp,H m%;sfrdaOlh 

(VR1) 
uÕska isÿ l< yels h' g%dkaisiagrhl úfudapl - ix.%dyl fjda,aàh;dj (VCE) 

ksh; j ;nd .ksñka mdou Odrdfõ w.h (IB) fjkia l< úg ix.%dyl Odrdfõ 

(IC) we;s jk fjkialï mßj¾;Sh ,dlaI‚l jl%h uÕska fmkakqï flf¾' mdou 

Odrdj (IB) Y+kHfha isg l%ufhka jeä lrñka ix.%dyl Odrdj (IC) ys fjkia ùu 

m%ia;dr.; l< úg 1'62 rEmfha mßÈ m%ia;drhla ,efí' fï ,dlaI‚lh mokï lr 

.ksñka mokï Odrdj fjkia lrk úg g%dkaisiagrhl mej;sh yels wjia:d ;=kla 

y÷kd.; yels h'
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+

A2

A1

Q1

VR1

VR2

VCC

R1

V

rEmh 1'61 - mßj¾;Sh ,dlaI‚l jl%h ,nd .ekSug Ndú; mßm:h

rEmh 1'62 - g%dkaisiagrhl mßj¾;Sh ,dlaI‚lh

2

3

1

IC

(mA)

IB (μA)

1  ix;Dma; wjia:dj 
2  ilS%h $ f¾Çh wjia:dj 
3  lmdyeß wjia:dj 

by; m%ia;drhg wkqj mdou Odrdj (IB) .,d fkdhk úg ix.%dyl Odrdj (IC) 
.,d fkdhk nj meyeÈ,s fõ' mdou Odrdj l%ufhka jeä jk úg ix.%dyl Odrdj 

j¾Okh fõ' mdou Odrdj j¾Okh lr f.k hk úg tla;rd fudfyd;l § ix.%dyl 

Odrdfõ ie,lsh hq;= fjkia ùula fkdjk nj meyeÈ,s h' fuf,i mdou Odrdj 

wkqj ix.%dyl Odrdj jeä fkdjk wjia:dfõ g%dkaisiagrh ix;Dma; ù we;ehs lshkq 

,efí' ta wjia:dfõ § g%dkaisiagrfha ix.%dyl iy úfudapl w;r m%;sfrdaOh Y+kHhg 

wdikak ù we;' thg fY%a‚.; lr we;s m%;sfrdaOh yd iemhqï úNjh wkqj muKla 

ix.%dyl Odrdj fjkia fõ' tkï ksh; iemhqï fjda,aàh;djhla ,ndfok úg 

ksh; ix.%dyl Odrdjla .,d hhs' mdou Odrdj Y+kHfha § ix.%dyl Odrdj .,d 

fkdhk w;r" tu wjia:dfõ § ix.%dylh yd  úfudaplh w;r m%;sfrdaOh wkka; 

fõ' tu wjia:dj g%dkaisiagrfha lmd yeÍfï wjia:dj f,i ye¢kafõ'

tf,i u mdou Odrdj (IB) l%ufhka jeä lrk úg ix.%dyl Odrdj o jeä jk 

l,dmhla oelsh yels h' tu l,dmh ;=< ix.%dyl Odrdj (IC) j¾Okh fõ' tA wkqj 

tu l,dmh f¾Çh fyj;a j¾Ol l,dmh f,i y÷kajkq ,efí' fï l,dmh ;=< 

wkql%uKh fyj;a IC / IB ksh;hls' th Odrd ,dNh (β ) f,i y÷kajkq ,efí'
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●●  m%;sodk ,dlaI‚l jl%h

+

A

A

V

VCC

R2
R1

VR1

VR2IB

IC

VCE

rEmh 1'63 - m%;sodk ,dlaI‚l jl%h ,nd.ekSug Ndú; mßm:h

1'63 rEmh uÕska olajd we;s mßm: igyk Ndú; l< úg g%dkaisiagrfha m%;sodk 

,dlaI‚l jl%h ,nd .; yels h' tys § g%dkaisiagrfha úfudapl ix.%dyl fjda,aàh;dj 

(VCE) fjkia lsÍu i|yd VR2 o mdou Odrdj (IB) fjkia lsÍu i|yd VR1 hk úp,H 

m%;sfrdaOlho fhdod we;'

mdou Odrdj (IB) ksh; j ;sìh § úfudapl ix.%dyl fjda,aàh;d (VCE) w.h Y+kHfha 

isg ksYaÑ; w.hka hgf;a jeä lr f.k hk úg ix.%dyl Odrdfõ (IC) yeisÍu"  

m%;sodk ,dlaI‚l jl%h uÕska ksrEmKh fõ (Wod VCE = 0 V, 1 V, 2 V,...)

kej; úfudapl ix.%dyl fjda,aàh;dj (VCE) Y+kHhg f.k mdou Odrdj (IB) fjk;a 

ksh; w.hlg .ekSfuka fmr mßÈ u úfudapl ix.%dyl fjda,aàh;d (VCE) w.h 

yd ix.%dyl Odrdj (IC) w;r w.hka igyka lr.kq ,efí' fï wdldrhg úúO (IB) 
w.hka hgf;a .kq ,nk úfudapl ix.%dyl fjda,aàh;d (VCE) yd ix.%dyl Odrd  
(IC) w.hka m%ia;dr.; l< úg 1'64 rEmfha wdldrfha jl% lsysmhlska iukaú; 

m%;sodk ,dlaI‚l jl% ,efí' 

IB = 4 μA
IB = 3 μA
IB = 2 μA
IB = 1 μA
IB = 0 μA

VCE  (V)

IC (μA)

0'2 V

2

1

3
rEmh 1'64 - g%dkaisiagrhl m%;sodk ,dlaIKsl jl%
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fï ,dlaI‚lh ;=< o g%dkaisiagrh mej;sh yels m%foaY ;=kla y÷kd .; yels h' 

tkï" il%Sh m%foaY" ix;Dma; m%foaY iy lmdyeß m%foaY hs'

1  lmdyeß m%foaYh (cut off region) 
fï wjia:dfõ § mdoï úfudapl ikaêh miq keUqre wjia:dfõ mj;sk w;r ix.%dyl 

Odrdjla .,d fkd hhs'

IC = 0 

2  ix;Dma; m%foaYh (saturation region)
fï wjia:dfõ § mdoï úfudapl ikaêh fmr keUqre wjia:dfõ mj;shs' 

fuys § IC = IC max ×  VCE ys w.h wdikak jYfhka 0'2 V muK mj;S' fuu wjia:dfõ 

§ mdou - úfudapl ikaêh yd mdou ix.%dyl ikaêh o fmr keUqre j we;'

3   ilS%h m%foaYh (Active region)

fï wjia:dfõ § IC  =  β  IB  fõ' mdoï úfudapl ikaêh fmr keUqre ù we;' mdoï 

ix.%dyl ikaêh miq keUqre ù we;'

fï wjia:d ;=k fhdod .ksñka g%dkaisiagrh j¾Olhla f,i yd iaúÉphla f,i 

Ndú; lrk wjia:d fu;eka isg úia;r flf¾'

1'9'5   g%dkaisiagrhla iaúÉphla f,i fhdod .ekSu

g%dkaisiagrhla iaúÉphla f,i fhdod .ekSfï § g%dkaisiagrfha lmd yeß wjia:dj 

yd ix;Dma; wjia:dj m%fhdackhg .kq ,efí' g%dkaisiagrhla ixjD; wjia:dfõ § 

EB ikaêh iïmQ¾Kfhka fmr keUqre ;;a;ajhg m;a fjhs' hdka;%sl iaúÉphlg 

jvd g%dkaisiagr iaúÉphla Ndú;fha jdis lsysmhls' tkï"

²² mq<s`.= we;s fkdùu

²² l=vd úNjhla u`.ska md,kh lsÍfï yelshdj

²² b;d blaukska l%shd;aul l< yels ùu

●● g%dkaisiagrhla iaúÉphla f,i keUqre lsÍu

1'65 rEmfha i|yka mßm:hg wkqj tla iemhqula Ndú; lr g%dkaisiagrhla keUqre 

lsÍug wjYH uQ,sl fjda,aàh;d imhd .;a miq mdou úfudapl ikaêhg wjYH 

fjda,aàh;dj iemhSfuka g%dkaisiagrh ix;Dma; l< yels h' túg ix.%dyl úfudapl 

m%;sfrdaOh b;d wvq jk ksid úYd, Odrdjla .,d hhs' fï Odrdfjka ld¾hhla bgq 

lr .ekSug ix.%dylhg hï Wmdx.hla iïnkaO l< hq;= h' túg tys m%;sfrdaOh 
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ix.%dyl úner f,i l%shd lrhs' 1'65(a) 
rEmfhka fï mßm:h oelafõ' fï mßm:fha 
S újD; l< úg g%dkaisiagrh lmdyeÍ 

wjia:dj mj;sk ksid L fkdoe,afõ. fuu 

wjia:dfõ IB = 0 ksid IC = 0 fõ' mdou - 

úfudapl w.% ¨yq mßm: jQ úg § o VBE = 
0 jk ksid th lmdyeß wjia:djg m;a 

fõ' S ixjD; l< úg mdoug 0'7 V ,enqk 

fyd;a th ix;Dma; ù L myk oe,afõ' 

g%dkaisiagrh ix;Dma; jQ miq mdou Odrdj (IB) wkqj ix.%dyl Odrdj (IC) fjkia 

fkd fõ' fuu ;;a;ajh ixl%uK ,dlaI‚l jl%fha (IB wkqj IC fjkia ùu)  oelafõ' 

tkï IB jeä úh yels w;r IC ksh; fõ' 

g%dkaisiagr mßm:hl ikakdhlhla úikaê jQ úg l%shd lrk mßm:hla 1'65(b) 
rEmh u.ska fmkajd we;' 

+

RB

L(RLC) VRL

IC

VS
C
Q

E
B VCE

ikakdhl 

lïì

rEmh 1'65 (b) - g%dkaisiagrhla iaúÉphla f,i fhdod .ekSu

fï mßm:fha mdou yd úfudaplh w;r ikakdhl lïìhla fhdod we;s ksid B yd 

E ikaêh fmr keUqre ùug wjYH fjda,aàh;dj ^0'7 V& tu ikaêhg fkd,efnk 

kssid BE ikaêh miq keUqf¾ mj;S' hï wjia:djl ikakdhl lïìh úikaê jqj 

fyd;a B E ikaêh fmr keUqre ùug wjYH 0'7 V fjda,aàh;dj ikaêhg ,eî 

th fmr keUqre ;;a;ajhg m;a fõ' túg g%dkaisiagrh iaúÖlrKh ùfuka myk 

oe,afõ' fuys olajd we;s myk fjkqjg ms<shjkhla fhdod f.k iSkqjla jeks 

Wmdx.hla o l%shd lrúh yels w;r" fujeks mßm:hla wdrlaIl mßm:hla f,i 

Ndú; l< yels h' 

+

B

L

C

E

rEmh 1'65 (a) - g%dkaisiagrhl iaúÉphl ls%hdj
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m%;sodk mßm:h ie,lSfuka

VRL + VCE = VS

IC . RL + VCE = VS

1'65(c)  rEmfhka fmkajd we;af;a g%dkaisiagrhla iaúÉphla f,i Ndú; lrk ;j;a 

wjia:djlg WodyrKhls' w÷f¾ § b;d by< m%;sfrdaOhla o wdf,dalfha § b;d 

wju m%;sfrdaOhla o we;s wdf,dal ixfõ§  m%;sfrdaOhla (Light Dependent Resistor 
- LDR) fï mßm:fhys fhdod we;' 

+

VR

VCC

R

RELDR

rEmh 1'65 (c) - g%dkaisiagrh wdf,dal ixfõ§ iaúÉphla f,i Ndú; lsÍu

LDR w÷f¾ ;sfnk úg tys m%;sfrdaOh b;d jeä w.hl mj;shs' túg mdoï úfudapl 

fjda,aàh;dj jeä w.hla .kakd ksid mdoï úfudapl ikaêh fmr keUqre ù 

g%dkaisiagrh ix;Dma; wjia:djg m;a fõ' túg LED yryd Odrdjla .uka lr LED 

oe,afõ' 

wdf,dalh we;s úg LDR m%;sfrdaOh b;d wvq w.hla .kakd ksid mdou úfudapl 

ikaêh miq keUqre fõ' túg g%dkaisiagrh lmdyeß ;;ajhg m;a jk w;r" LED 
fkdoe,afõ' 

LED fjkqjg ms<shjkhla fhdod .ekSfuka jeä Odrdjla  .kakd WmlrKhla 

md,kh lsÍug Ndú; l< yels h' ix.%dylh i`oyd ms<shjkhla Ndú; flfrk 

w;r ms<shjkh u`.ska fjk;a Wmdx.hla l%shd;aul lrkq ,efí' 

g%dkaisiagrhla iaúÉphla f,i fhdod f.k ms<shjkhla l%shd lsÍug wjYH jQ 

úg ms<shjk oÕrfha .,d hd hq;= Odrdjg .e<fmk Odrdjlg Tfrd;a;= fok 

g%dkaisiagrhla f;dard .; hq;= fjhs' fï i|yd o g%dkaisiagr o;a; j.= Ndú; l< 

yels h' ms<shjkhla u.ska md,kh jk mßm:hla rEmh 1'66 u.ska olajd we;'
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+

RB

RL

VR1

RLDR RE

B

B

L
N

E

C
Q

rEmh 1'66 - ms<shjkhla u.ska md,kh jk mßm:hla

RL  	 - ms<shjk

Q  	 - C 1061 g%dkaisiagrh

RLDR    -  LDR wdf,dal 

ixfõ§ m%;sfrdaOh

    

w÷re iys; wjia:dfõ § LDR ys m%;sfrdaOh wêl ksid ta wjia:dfõ § BE ikaêfha 

úNjh ksid th fmr keUqre ;;a;ajhg m;a ù g%dkaisiagrh iaúÖlrKh fõ' 

ix.%dylh ;=<ska Wmßu Odrdjla .,d hhs' túg ms<shjk oÕrh úoHq;a pqïnlhla 

njg m;a ù iudkH újD; w.% (N/O) ixjD; ùfuka B myk oe,afõ'  ta wjia:dfõ 

§ VCE 
∼∼ 0'2 V fõ' LDR fj; wdf,dalh ,enqKq úg tys m%;sfrdaOh wvq fõ' BE 

ikaêhg fmr keUqre ùug wjYH fjda,aàh;dj ^0'7 V& fkd,eîfuka th lmd 

yeÍfï wjia:djg m;a fõ' túg ms<shjk oÕrh yryd ^IC& Odrdj Y+kH jk fyhska 

ms<shjk oÕrfha úoHq;a pqïnl;ajh bj;a ù idudkH ;;a;ajhg m;a ù myk ksù 

hhs' 

fï mßm:h u.ska w÷r we;s úg 230 V mykla iajhxl%Sh j oe,aùu;a wdf,dalh we;s 

úg myk kSúu;a iajhxl%Sh j isÿ fõ' ms<shjk oÕrhg iudka;r j miq keUqre l< 

vfhdavhla fhdod we;af;a ms<shjk oÕrfha Odrdj úikaê jk iekska tu oÕrfha 

we;s jk m%;súoHq;a.dul n,fhka g%dkaisiagrh úkdY ù hdu je<elaùug h'

1'9'6   g%dkaisiagrhla j¾Olhla f,i keUqre lsÍu

npn iy pnp g%dkaisiagrj, tA tA j¾.h wkqj ix.%dylfha isg úfudaplhg fyda 

úfudaplfha isg ix.%dylh olajd fyda Odrdjla .,d hdug ie,eiaùu g%dkaisiagrhla 

keUqre lsÍu f,i y÷kajkq ,efí' mdou - úfudaplh (B - E) w;r ikaêfha úNj 

ndOlh ueãug wjYH m%udKfha úNjhla ,nd §u g%dkaisiagrhla keUqre lsÍfï § 

l< hq;=h' g%dkaisiagrh is,slka fhdod ks¾udKh lr we;s úg fï fjda,aàh;dj 0'6 

V isg 0'7 V muK fõ' fï whqßka mdou úfudapl ikaêh (B - E) fmr keUqre jk 

f,i;a mdou ix.%dyl (B - C) ikaêh miq keUqre jk f,i;a iemhqu ,nd Èh hq;= 

h' 

by; i|yka whqßka npn j¾.fha g%dkaisiagrhla keUqre l< hq;af;a wehs oehs ikd: 

lr .ekSu i|yd 1'67 mßm:h weiqßka úuid n,uq' 
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Vo

B
E

C

~  Vin

rEmh 1'67 - npn j¾.fha g%dkaisiagrhla keUqre l< hq;= wdldrh
 

mßm:fha m%odk w.%j,g ihskdldr l=vd fjda,aàh;djla imhd m%;sodk fjda,aàh;dj 

foda,fkalaIfhka ksÍlaIKh l< úg 1'68 rEmfha wdldrhla oelsh yels h' 

rEmh 1'68 - m%Odk ;rx.h yd m%;sodk ;rx.h

fjda,aàh;dj

ld,hm%odkh

m%;sodkh

VB

VC

fuys § m%odk ix{dfõ RK w¾Oh mdou fj; ,nd ÿkaúg B - E  ikaêh miq keUqre 

jk ksid mdou (IB) Odrdjla .,d fkdhk ksid ix.%dyl úfudapl fjda,aàh;dj (VCE)
iemhqï fjda,aàh;d w.hla .kq ,efí' m%odkfha Ok w¾Oh mdou fj; fhduq l< 

úg  B - E  ikaêh fmr keUqre fõ' túg m%;sodkh 1'68 rEmfha wdldrfhys ;rx. 

yevhla oelsh yels fõ' ;rx.fha + iy - w¾O jl% fol u ,nd .ekSug kï" mdou 

BE  ikaêh fmr keUqre ùug wjYH l=vd fjda,aàh;djl mj;ajd .; hq;= h' fufia 

BE  ikaêh fmr keUqre lr .ekSu i|yd mdou keTqre lsÍu j¾Olhla f,i keTqre 

lsÍu f,i ye¢kafõ' fï i|yd iaÓr m%;sfrdaOl fhdod .ksñka g%dkaisiagrh keUqre 

l< hq;= fõ' 
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g%dkaisiagrj, ixfla; fhdod by; i|yka f,i pnp iy npn g%dkaisiagrj, 

l%shdldß;ajh ,nd .ekSug B1 iy B2 iemhqï folla fhdod we;s wdldrh 1'69 

rEmfhka oelafõ'

B1

B2

B
C

E

rEmh 1'69 - iemhqï folla fhdod we;s g%dkaisiagr mßm:

B1

B2

npn g%dkaisiagrhla fmr keUqre lsÍu pnp g%dkaisiagrhla fmr keUqre lsÍu 

B C

E

fuys § CE w;r by< fjda,aàh;djla ,nd .ekSug iy BE ikaêh fmr keUqre 

lsÍug B1 iemhqu fhdod we;' jeä Odrdjla ,nd .ekSfï § B1 wNHka;r m%;sfrdaOh 

yryd fjda,aàh;d neiau jeä fõ' tneúka" keUqre lsÍïj,g ndOd meñfKk ksid 

CE w;r fjda,aàh;dj ,nd .ekSug" B1 iy B2 ys fjda,aàh;djkaf.a tl;=jg iudk 

fjda,aàh;djla ,nd .; yels B3 iemhqula ,nd §fuka B1  iajdëk l< yels h' 1'70 

rEmfhka tfia fh¥ mßm: oelafõ'

B1

B
C

E

B3

B1

B
C

E B3

rEmh 1'70 - npn yd pnp g%dkaisiagr iemhqï folla fhdod keUqre lsÍu

1'70 rEmfha oelafjk mßm:h ksÍlaIKh l< úg úfudaplhg (E) idfmalaIj 

mdoug (B) l=vd fjda,aàh;djla o ix.%dylhg (C) jeä fjda,aàh;djla o fhÈh 

hq;= h' tkï( Eg idfmalaI j Bg wjYH jkafka b;d l=vd fjda,aàh;djla ^0'7 V& 

muKls' tneúka" m%;sfrdaOhla Ndú; lr ix.%dylhg iïnkaO ù we;s B3 by< 

fjda,aà;djfhka" mdoug wjYH fjda,aàh;dj ,nd .; yels h'
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tfy;a m%dfhda.sl mßm: i|yd fuf,i iemhqï folla Ndú; fkdflfrk w;r tys 

§ tla úÿ,s iemhqula fhdod .efkhs' tla iemhqulska tu wjYH;d fol u bgq lr 

.ekSug mßm:fha iq¿ fjkila isÿ l< yels h' fï i|yd mdou (B) w.%hg keUqre 

fjda,aàh;dj iemhSu i|yd iemhqu yd mdou w.%hg fY%a‚.; m%;sfrdaOhla iïnkaO 

lsÍfuka m%;sfrdaOlh yryd úNj neiaula we;s ù B - E ikaêh fmr keUqrej 

i|yd wjYH fjda,aàh;dj muKla E - B ikaêhg iemfhhs' fï m%;sfrdaOlh B1 
fldaIfhka ,enqKq úNjh ,nd .ekSug yels w.hlska hqla; úh hq;= h' B1 fldaIh 

bj;a lr tu wjia:dj imqrd,k whqßka m%;sfrdaOlhla fhdod we;s wdldrh 1'71 

rEmfhka olajd we;' 

rEmh 1'71 - npn yd pnp g%dkaisiagr ;ks iemhqula Ndú;fhka keUqre lsÍu

RB

B

C

E

VCC

RB

B

C

E

VCC

g%dkaisiagrhla j¾Olhla f,i Ndú;fha § keUqre l< yels wdldr lsysmhls' fï 

fldgfia § tjeks keUqre lsÍï l%u y;rla ms<sn| j ixlaIsma; j lreKq bÈßm;a 

flfrhs' 

tu l%u y;r kï"

²² iaÓr keUqrej 

²² iajhx keUqrej 

²² úNj fnÿï keUqrej iy 

²² úfudapl keUqrej fõ'

●● iaÓr keUqrej (Fixed Biasing)

g%dkaisiagrhl mdou fj;g imhk fjda,aàh;dj fyda Odrdj j¾Okh lr .ekSu 

i|yd g%dkaisiagrfha ikaê keUqre l< hq;= h' tkï: l=vd fjda,aàh;d fjkila fyda 

Odrdjla" úYd, fjda,aàh;d fjkila fyda Odrdjla njg m;a lr .ekSu h' keUqre 

lsÍu u.ska mdou - úfudaplh (B-E)  w;r fhdokq ,nk l=vd fjda,aàh;dj ksid 

l=vd mdou Odrdjla .,d hhs' fï mdoï Odrdjg wkqrEm j ix.%dylh - úfudaplh 

yryd úYd, Odrdjla .,d hhs' fufia úYd, Odrdjla g%dkaisiagrh ;=<ska .,d hEfï 

§ g%dkaisiagrh úkdY fkdù Odrdj md,kh i|yd fuka u fjkia jk fjda,aàh;dj 
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r|jd .ekSu i|yd o m%;sfrdaOlhla ix.%dylhg fhdokq ,efí' fuf,i ilid we;s 

mßm:hla 1'72 rEmfhka oelafõ' 

+

RB RC

IC

IB

rEmh 1'72 -  iaÓr keUqre mßm:h

B
E

C

IE

ksh; n, iemhqula iy iaÓr m%;sfrdaë ud¾.hla fhdod .kakd neúka" fï l%uh 

iaÓr keUqre l%uh f,i ye¢kafõ' g%dkaisiagrfha WIaK;ajh by< hk úg ikaêfha 

m%;sfrdaOh wvq fõ' túg ix.%dyl Odrdj (Ic) jeä ùu ksid g%dkaisiagrhg ydkslr 

;;a;ajhla we;s úh yels h' tu ;;a;ajh ;dmk wia:dhS;dj (thermal runaway) 
f,i y`ÿkajkq ,efí' tneúka" fï keUqre l%uh t;rï id¾:l l%uhla fkd fõ' 

tfy;a   l=vd Odrd ,nd .kakd mßm: i|yd fï keUqre l%uh fhdod .kq ,efí' 

●● iajhx keUqrej $ ix.%dyl m%;sfmdaIK keUqrej (Self Biasing)
ia:sr keUqre l%ufha § olakg ,enqKq ÿ¾j,;d u.yrjd .ekSu i|yd iajhx keUqre 

l%uh Ndú; l< yels h' 1'73 rEmfha mßÈ mdou keUqrej ,nd fok RB m%;sfrdaOh RC 

m%;sfrdaOhg miq iïnkaO lr mdou Odrdj iemhSu iajhx keUqrej fyj;a ix.%dyl 

m%;sfmdaIK keUqrefõ úfYaI;ajh hs' g%dkaisiagr ikaêfha WIaK;ajh by< hEu;a 

iuÕ u ix.%dyl Odrd (IC) jeä ùu isÿ fõ' kuq;a fï l%ufha § ix.%dyl Odrd jeä 

ùu;a iuÕ u RC m%;sfrdaOlh yryd úNj  neiau jeä fõ' túg RB m%;sfrdaOlh yryd 

úNj neiau wvq ùu ksid mdoï Odrdj (IB) o wvq fõ' fï mdoï Odrdj wvq ùu ksid 

thg wkqrEm j ix.%dyl Odrdj o wod< m%udKhg wvq fõ' fï ksid g%dkaisiagrhg 

ydkslr ;;a;ajhka iajhx j md,kh flfrhs' fï l%uh u.ska g%dkaisiagrfha VCE  
ksh; j ;nd .efka'
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+

IT

B
C

E

RC

RB

IB

IC

rEmh 1'73 - iajhx keUqre mßm:h

IT  = iïmQ¾K Odrdj IB  + IC

●● úfudapl keUqrej (Emitter Biasing)
fï keUqre l%ufha § iaÓr keUqre mßm:hl úfudaplhg m%;sfrdaOlhla iïnkaO 

lrkq ,efí' fï l%uhg tl,ia lrk ,o mßm: igykla 1'74 rEmfhka oelafõ' 

úfudapl keUqrefõ § úfudaplh iu`. fhfok m%;sfrdaOlhg iudka;r.; 

j Odß;%lhla iïnkaO lsÍfuka VCE  w.h ksh; j mj;ajd .kq ,efí' tkï: 
g%dkaisiagrh ia;dhS ;;a;ajfha mj;ajd .efka' g%dkaisiagr ikaêhl WIaK;ajh jeä 

jQ úg jeä jk ix.%dyl Odrdj md,kh lr g%dkaisiagrh wdrlaIs; j mßm:j, 

fhoùu i|yd úfudapl keUqrej fhdod .kq ,efí'

+

RB

RC

B
E

C
IC

IB

rEmh 1'74 - úfudapl keUqre mßm:h

RE

g%dkaisiagrhl ikaêfha WIaK;ajh jeä jk úg ix.%dyl Odrdj (IC) jeä ùu 

wdrïN fõ' úfudapl Odrdj by< hEu ksid u úfudaplh iy iemhqu w;r fhdod 

we;s m%;sfrdaOlh (RE) yryd úNj neiau jeä fõ' túg mdou úfudapl (B-E) 
fjda,aàh;dj wvq ù mdoï Odrdj (IB) wvq jk úg thg wkqrEm j kej;;a ix.%dyl 

Odrdj wvq fõ' fuf,i g%dkaisiagrfha Ic fjkia ùu md,kh flfrhs'
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●● úNj fnÿï keUqrej (Potential divider Biasing)

fujeks mßm:hl mdou - úfudapl ikaêh fmr keUqre lsÍu i|yd 1'75 rEmfha 

mßÈ R1  yd R2  m%;sfrdaOl cd,hla u.ska úNj fnokhla ilid R2  yryd jQ úNjh 

VBE yd RE  yryd ,eîug i,iajd we;' 

+

R1

R2 RE

B
C

E

RC

rEmh 1'75 - úNj fnÿï keUqre mßm:h

fï mßm:hg ix{djla ,nd ÿka úg g%dkaisiagrh ksis f,i ls%hd lsÍu i|yd mdou 

- úfudaplh (B-E) w;r wod< fjda,aàh;dj ksh; j ;nd .ekSu jeo.;a fõ' tkï 

1'75 rEmfha R2 m%;sfrdaOlh fkdue;s kï RE m%;sfrdaOlh yryd úNjh fjkia jk 

úg R1 m%;sfrdaOlh yryd o fjda,aàh;dj o fjkia fõ' 

túg mdou - úfudaplh w;r úNjh fjkia fõ' kuq;a R1 yd R2 m%;sfrdaOlhka 

yryd tl u Odrdjla .,d hkafka kï fï fjda,aàh;dj ksh; j mj;ajd .; yels 

h' fuys § mdoï Odrdj b;d l=vd jqj o thg idfmalaI j R1 yd R2 m%;sfrdaOlh 

;=<ska .,k Odrdj úYd, o úh hq;= h' fï l%uh Ndú;fha úfYaI jdishla jkafka 

g%dkaisiagr lsysmhla iys; mßm:hl tl u w.h iys; g%dkaisiagrhla Ndú; l< 

o fïjdfha Odrd ,dNhka 100] iudk fkdjk ksid g%dkaisiagr tlsfkl iïnkaO 

lsÍfï § we;s jk ÿn,;d md,kh lsÍug yels ùu hs'

 

l=vd ix{d j¾Ol

l=vd ix{d j¾Olhla hkq m%;sodk ix{dj úlD;shlska f;dr j iïmQ¾Kfhkau 

j¾Okh lr .; yels mßm: fõ' m%odk ix{dfõ úia;drh úYd, jqj fyd;a j¾Okfha 

§ tla w¾Ohla úlD;s úh yels h' tneúka l=vd ix{djla g%dkaisiagrhlg fhduq 

fldg th j¾Okh lr .ekSug wod< lreKq fuys § wjOdkhg fhduq flfrhs' 

ksh; keUqrefõ § Ndú; flfrk l=vd ix{d j¾Olhla 1'76 rEmh u.ska olajd we;'
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Vin

Vout VCC

RCRB

v

v

t t

rEmh 1'76 - iaÓr keUqre iys; l=vd ix× j¾Ol mßm:h

+

fujeks mßm:hlg ix{djla m%odkh flfrkqfha fY%a‚.; lrk ,o Odß;%lhla 

yryd h' thg fya;=j g%dkaisiagrfha IB f,ig .,d hk ir, Odrdj m%odk ix{dj 

foig .e,Su je<elaùug h ^fufia l< yels jkafka Odß;%lhla ;=<ska m%;Hdj¾; 

Odrd .,d hk w;r" ir, Odrd .uka fkdlrk ksid h&'

tfuka u m%;sodkh ,nd .kqfha o Odß;%lhla yryd h' Bg fya;=j ix.%dylh ;=<ska 

.,d hk ir, Odrdj m%;sodk ix{dj iu. wE£u je<elaùug h'

l=vd ix{d j¾Olhla f,i fhdod f.k we;s by; mßm:h fmdÿ úfudapl j¾.fha 

úkHdi l%uhlg fhdod f.k we;s ksid m%odk ix{dj yd m%;sodk ix{dj w;r 

180o l l,d fjkila we;s fõ' fï ;;a;ajh VCEg tÈß j IC m%ia;dr.; 1'77 rEmh 

u.ska fmkajd we;'

iC

ti b

t

t

IC

VCE
VCCvce

IB

IB1

IB2

IB3

IB4

IB5

IB6

IB1

rEmh 1'77 - l=vd ix× j¾Olhl ix×j iuñ;sl j¾Okh

tu m%ia;drh wkqj m%;sodk ix{dj iuñ;sl j j¾Okh ùug ix.%dyl - úfudapl 

fjda,aàh;dj (VCE) iemhqï úNjfhka (VCC) wvla jk mßÈ msysgqùu w;HjYH nj 

fmfka (VCE = VCC

2
).
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l=vd ix{d j¾Olj, iaÓr keUqrj fhdod we;s ksid ix{djla ke;s jqj o mdou (IB) 
Odrdjla .,d hhs' túg w¾O ikakdhl ikaê ;dmj;a ùfuka iq¿;r jdyl jeä 

fõ' tneúka ldkaÿ Odrdj o jeä ù wkjYH f>daId we;s úh yels h' tksid fujeks 

j¾Olj, m%;sodk fjda,aàh;dj iemhqï úNjfhka 80% blaujd ,nd .; fkdyels 

h' tneúka fujeks j¾Ol úYd, ix{d j¾Ol f,i fhdod fkd .kshs'

1'9'7  g%dkaisiagr úkHdih

g%dkaisiagrhla mßm:hlg iïnkaO lr ls%hd;aul lsÍfï § m%;sodk ix{djla ,nd 

.ekSug m%odk ix{djla ,nd Èh hq;= h' ix{djla ,nd §u iy ,nd .ekSu i`oyd 

w.% fol ne.ska wjYH fõ' tfy;a g%dkaisiagrhl we;af;a w.% ;=kla muKs' tneúka 

g%dkaisiagrhla l%shd lrùfï § tla w.%hla m%odk ix{dj iy m%;sodk ix{dj hk 

folg u fmdÿ jk whqßka iïnkaO l< hq;= h'

fï wkqj g%dkaisiagrhla úkHdi l%u ;=klg Ndú; l< yels h' tajd"

●● fmdÿ mdou úkHdih	 - 	mdou w.%h" m%odk yd m%;sodk mßm:j, fmdÿ w.%h 

f,i fhdod .ekSu

●● fmdÿ ix.%dyl úkHdih	 - 	ix.%dyl w.%h" m%odk y m%;sodk mßm:j, fmdÿ 	

w.%h f,i fhdod .ekSu 

●● fmdÿ úfudapk úkHdih	 - úfudapl w.%h" m%odk yd m%;sodk mßm:j, fmdÿ 

w.%h f,i fhdod .ekSu

´kE u úkHdi l%uhla Ndú;fha § fmdÿ lreKq lsysmhla fhdod .efkhs' tajd kï:

●● m%odk yd m%;sodk mßm:j, fmdÿ w.%h f,i úkHdi l%uh kï flfrk w.%h 

Ndú; fõ' 

●● ´kE u úkHdihl m%odk mßm:fha tla w.%hla f,i mdou (B) Ndú; fõ'

●● ´kE u úkHdihl m%;sodk mßm:fha tla w.%hla f,i ix.%dylh (C) Ndú; fõ'

●● ´kE u úkHdihl ix.%dyl Odrdfõ (IC) yd mdou Odrdfõ (IB) tl;=j úfudapl 

Odrdjg (IE) iudk fõ' (IE = IB + IC)

●● fmdÿ mdoï úkHdih (CB) (Common Base Configuration)
fmdÿ mdoï úkHdifha § m%odk ix{djg iy m%;sodk ix{djg fmdÿ w.%h f,i 

mdou fhdod .kq ,efí' tkï m%odk ix{djg mdou iy úfudaplh fhdod .efka' 

m%;sodk ix{dj i|yd mdou iy ix.%dylh fhdod .kq ,efí' 1'78 rEmh u`.ska 

fmkajd we;af;a npn j¾.fha g%dkaisiagrhla fmdÿ mdoï úkHdihg wkqj iïnkaO 

lr we;s wdldrh fõ'
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rEmh 1'78 - npn g%dkaisiagrhl fmdÿ mdoï úkHdih

B

E

(+)

C

pnp j¾.fha g%dkaisiagrhla fmdÿ mdoï úkHdih wkqj iïnkaO lr we;s whqre 1'79 

rEmfha oelafõ'

B

E C

(-)

rEmh 1'79 - pnp g%dkaisiagrhl fmdÿ mdoï úkHdih

●● fmdÿ ix.%dyl úkHdih (CC) (Common Collector configuration)
fmdÿ ix.%dyl úkHdifha § m%odk ix{djg iy m%;sodk ix{djg fmdÿ w.%h f,i 

ix.%dylh fhdod .kq ,efí' tkï m%odk ix{dj i|yd ix.%dylh iy mdou fhdod 

.kakd w;r m%;sodk ix{dj i|yd ix.%dylh iy úfudaplh fhdod .kq ,efí' 1'80 

rEmfhka oelafjkafka npn g%dkaisiagrhla fmdÿ ix.%dyl úkHdihg wkqj iïnkaO 

lr we;s wdldrh hs'
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(-)

B

E

C

rEmh 1'80 - npn g%dkaisiagrhl fmdÿ ix.%dyl úkHdih

1'81 rEmfhka oelafjkafka pnp g%dkaisiagrhla fmdÿ ix.%dyl úkHdihg wkqj 

iïnkaO lr we;s whqre h'

rEmh 1'81 - pnp g%dkaisiagrhl fmdÿ ix.%dyl úkHdih

B

E

C

(+)

●● fmdÿ úfudapl úkHdih (CE) (Common Emitter Configuration)
fmdÿ úfudapl úkHdifha § m%odk ix{djg iy m%;sodk ix{djg fmdÿ w.%h f,i 

úfudaplh fhdod .kq ,efí' tkï: m%Odk ix{dj i|yd úfudaplh iy mdou 

fhdod .kq ,efí' 1'82 rEmfhka oelafjkafka npn j¾.fha g%dkaisiagrhla fmdÿ 

úfudapl úkHdihg wkqj iïnkaO lr we;s wdldrh hs'
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rEmh 1'82 - npn g%dkaisiagrhl fmdÿ úfudapl úkHdih

B

E

C

(+)

pnp j¾.fha g%dkaisiagrhla fmdÿ úfudapl úkHdihg wkqj iïnkaO lr we;s 

whqre 1'83 rEmfha oelafõ'

(-)

B

E

C

rEmh 1'83 - pnp g%dkaisiagrhl fmdÿ úfudapl úkHdih

1'9'8   g%dkaisiagrhl mrdñ;sl

g%dkaisiagrhla ilS%h ;;a;ajhg m;a lsÍu i|yd ,nd Èh hq;= fjda,aàh;djka iy 

ilS%h ;;a;ajfha § .,d hk Odrdjka wdÈ úúO idOl mrdñ;sl f,i ye÷kajkq ,efí' 

g%dkaisiagrhla iïnkaOfhka jQ mrdñ;sl w;=ßka m%;s,dNh Wmßu ix.%dyl Odrdj" 

Wmßu iemhqï fjda,aàh;dj" cj W;ai¾ckh ms<sn| j g%dkaisiagr o;a; m;s%ldj, 

igyka j we;' wod< g%dkaisiagrh y`ÿkajd §ug Ndú; flfrk kdulrKhg wod< 

j o;a; igyka wdOdrfhka tAjd fidhd .; yels h' tA ms<sn| j kHdhd;aul lreKq 

fu;eka isg úuid n,uq'
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●● ir, Odrd ,dNh ^m%;s,dNh& (Gain)
g%dkaisiagrhl ir, Odrd ,dNh (Ai) hkq" g%dkaisiagrfha m%;sodk Odrdj iy m%odk 

Odrdj w;r wkqmd;h hs' g%dkaisiagrhla úkHdi l%u ;=klg Ndú; l< yels nj 

fï jk úg ;yjqre j we;' fï tla tla úkHdij, § Odrd ,dNh my; i|yka 

f,i oelaúh yels h' g%dkaisiagrhl Odrd ,dNh r|d mj;skqfha f¾Çh fyj;a ilS%h 

l,dmh ;=< mu‚'

fmdÿ mdoï úkHdifha § Odrd ,dNh m%;sodk Odrdj Ic iy m%odk Odrdj IE w;r 

wkqmd;fhka ,nd .; yels h' 

Odrd ,dNh (α)  
Ic

IE

= ' 

IE Odrdj  Ic Odrdjg jvd úYd, ksid Odrd ,dNh 1g jvd wvq h'

tkï" 
Ic

IE

 < 1.

fmdÿ úfudapl úkHdifha § Odrd ,dNh jkafka mdou Odrdjg ix.%dyl Odrdj 

wkqmd;h hs'

Odrd ,dNh (β ) Ic

IB

=  fõ'

fmdÿ ix.%dyl úkHdifha § úfudapl Odrdj wdikak jYfhka ix.%dyl Odrdjg 

iudk ksid Odrd ,dNh fmdÿ úfudapl úkHdifha Odrd ,dNhg wdikak j iudk 

fõ' 

Odrd ,dNh =
IE

IB

 = IC + IB

IB

 = 1 + IC

IB

 = 1 + β

●● Wmßu ix.%dyl Odrdj

g%dkaisiagrfha ksIamdokh yd iemhqï fjda,aàh;dj wkqj Wmßu ix.%dyl Odrdj 

fjkia fõ' Wmßu ix.%dyl Odrdj (Icmax) hkq g%dkaisiagrhla mßm:hl fhdod ls%hd 

lrk wjia:dfõ g%dkaisiagrhg ydkshla fkdù thska ,nd .; yels Wmßu ix.%dyl 

Odrdj hs' g%dkaisiagr o;a; igyka u.ska wod< g%dkaisiagrfha Wmßu ix.%dyl Odrdj 

fidhd .; yels h' Wmßu ix.%dyl Odrdj f,i i,lkq ,nkqfha g%dkaisiagrfha 

ix;Dma; Odrdj fõ' tksid mßm:hl Wmßu ix.%dyl Odrdj" iemhqï fjda,aàh;dj 

(VCC) yd ix.%dyl m%;sfrdaOh u; r|d mj;S'

Icmax = 
  VCC

   RC
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●● cj W;ai¾ckh

g%dkaisiagrhl ix.%dylh yd úfudaplh w;r Odrdjla .,k úg ta ;=< ckkh 

jk ;dmh bj;a fkdl< fyd;a l%ufhka ;dmh by< hEdfuka" g%dkaisiagrhg ydks 

isÿ úh yels h' ta wkqj g%dkaisiagrhla úkdY fkdjk f,i th ;=< ckkh 

úh yels ;dm w.h Wmßu cj W;ai¾ckh kï fõ' fï w.h úfudapl ix.%dyl 

fjda,aàh;dfõ;a Wmßu ix.%dyl Odrdfõ;a .=Ks;h hs' 

		  Pmax - Wmßu cj W;ai¾ckh

VCE - ix.%dyl úfudapl fjda,aàh;dj

Icmax - Wmßu ^ix;Dma;& ix.%dyl Odrdj

Pmax = VCE × Icmax

tfia u g%dkaisiagrhla m%dfhda.sl mßm:hl fhdod we;s úg tys WIaK;ajh by< 

hkafka kï ;dmdjfYdaIl (heat sink) fhdod g%dkaisiagrfha WmÈk ;dmh mßirhg 

bj;a lsÍu ld¾hlaIu l< hq;= fõ' fï i|yd ;U fyda we¨ñkshï f,dayfhka ;ekQ 

úúO ;dmdjfYdaIl Wml%u fhdod .efkhs'

●● Wmßu iemhqï fjda,aàh;dj

g%dkaisiagrhl Wmßu iemhqï fjda,aàh;dj g%dkaisiagr ksIamdokh wkqj fjkia fõ' 

tla tla g%dkaisiagrh wkqj o;a; fmd;aj, fï w.h i|yka j we;' g%dkaisiagrhla 

mßm:hl fh§fï §" fï Wmßu iemhqï fjda,aàh;dj fkdblaujk f,i iemhsh 

hq;= h'

●● fjda,aàh;d ,dNh (Voltage Gain)
g%dkaisiagrhl fjda,aàh;d ,dNh (Av) hkq m%;sodk fjda,aàh;dj iy m%odk 

fjda,aàh;dj w;r wkqmd;h hs'

tla tla úkHdi l%ufha § g%dkaisiagrhl mrdñ;Skag wu;r j jeo.;a idOl 

lsysmhls' tA w;r m%odk yd m%;sodk iïndOkh jeo.;a jk neúka tA ms<sn| j 

fláfhka lreKq bÈßm;a flfrhs'

●● m%odk iïndOkh (Output Impedance)
g%dkaisiagrfha tla tla úkHdihg wkqj ilia lrk ,o j¾Olhkag ix{d m%odkh 

lsÍfï § j¾Olh olajk iïndOkh m%odk iïndOkh (Zin) f,i y÷kajkq ,efí' 
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●● m%;sodk iïndOkh (Output Impedance)
g%dkaisiagrhla u.ska j¾Okh flrekq ix{djl m%;sodkh" th m%Njhla f,i ie,l+ 

úg m%Njfha wNHka;rfha olajk iïndOkh m%;sodk iïndOkh f,i y÷kajkq 

,efí' 

úkHdi ;=fkys § Odrd ,dNh" fjda,aàh;d ,dNh" m%odk iïndOkh" m%;sodk 

iïndOkh" m%odkh iy m%;sodkh w;r l,d fjki 1'6 j.=j uÕska oelafõ'

,laIK fmdÿ úfudaplh fmdÿ mdou fmdÿ ix.%dyl

Odrd ,dNh (Ai) by< hs my< hs by< hs

fjda,aàh;d ,dNh (Av) by< hs by< hs my< hs

m%odk iïndOkh (Zin) uOHia: hs by< hs my< hs

m%;sodk iïndOkh Zo uOHia: hs my< hs by< hs

l,d fjki 180o 0o 0o

j.=j 1'6

 

by; j.=j ksÍlaIKh l< úg" fmdÿ úfudapl úkHdifha § fjda,aàh;d ,dNh yd 

Odrd ,dNh by< w.hla .kq ,efí' tu ksid tjeks mßm:j, cj ,dNh o by< 

w.hla .kS' ta wkqj cj j¾Ol i|yd fmdÿ úfudapl úkHdih Ndú; flfrhs'

ksoiqk

6 V

RB
IB

IC

RC

fï mßm:h iaÓr keUqre l%ufha is,slka g%dkaisiagrhla Ndú; jk wjia:djls' 

tys iemhqï fjda,aàh;dj 6 V jk w;r RB = 54 kΩ fõ' VCE = 3 V jk mßÈ 

ilia lsÍu i`oyd RC ys w.h fidhkak' β = 100 f,i i,luq' 

IB  fiùu

m%;sodk mßm:h ie,lSfuka

VRB + VBE = Vcc 

IBRB + VBE = Vcc

54 × 103 ×  IB + VBE = 6 
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100 µA

    β      =  
IC

IB

100      =   
IC

100

   IC           = 10 m A

µA5.4 × 106

54 × 103
   IB	 = 

= 

VRC  + VCE	 = VCC

ICRC  + 3 V	 = 6 V

10 « 10-3 RC	 = 3 V

	 RC      =  3 × 103

10

		  = 300 Ω

54 × 103 × IB	 = 6 - 0'6 V (VBE = 0.6 V) ksid

	

we;eï wjia:dj, g%dkaisiagr mßm: uÕska úYd, Odrdjla .,d hd hq;= fõ' tjeks 

wjia:dj, g%dkaisiagrhl Odrd ,dNh by< kexùu i|yd g%dkaisiagr folla fhdod 

vd,skagka hq.auhla Ndú; flfrhs' 1'84 rEmh u.ska vd,skagka hq.auhla olajd we;s 

w;r tjeks mßm:hl mQ¾K Odrd ,dNh tla tla g%dkaisiagrfha Odrd j¾Okhkays 

.=‚;hg iudk fõ' 

+

IB

IE1

IE2

rEmh 1'84 - vd,skagka hq.auh

Q1 g%dkaisiagrfha Odrd ,dNh β 1 kï yd Q2 g%dkaisiagrfha Odrd ,dNh β 2 kï

	 IE1 = (β 1 + I) IB 			   IE2 = (β 2 + I) IE1

iïmQ¾K Odrd ,dNh (β ) = β 1 ×  β 2
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1'10  lafIa;% wdprK g%%dkaaissiaagr 

	 (Field Effect Transistors - F. E. T ) 

p yd n j¾.fha w¾O ikakdhl fhdod f.k ksmojd we;s lafIa;% wdprK g%dkaisiagr 
w.% 3la iys; tal O%ej g%dkaisiagr úfYaIhls' fuys Odrdj md,kh lsÍu úoHq;a 

lafIa;%hla u`.ska isÿ lrk neúka lafIa;% wdprK g%dkaisiagr hkqfjka y÷kajkq 

,nhs' lafIa;% wdprK g%dkaisiagr m%Odk j¾. 2ls'

•	 ikaê lafIa;% wdprK g%dkaisiagr (Junction Field Effect Transistor-JFET)
•	 f,day Tlaihsv w¾O ikakdhl lafIa;% wdprK g%dkaisiagrh (Metal Oxide Semi 

- Conductor F.E.T- MOSFET) 

fï j¾. fol u iE§ug .kakd w¾O ikakdhl j¾.h wkqj n kd,s (n-Channel) 
yd p kd,s (p-Channel) jYfhka j¾. follg fjka flf¾' fï j¾. fol i|yd n 
j¾.fha fyda p j¾.fha fyda w¾O ikakdhl fhdod .ekqK o" tajdfha l%shdldß;ajh 

tl iudk h' fï tAllfha § JFET ms<sn| j muKla wjOdkh fhduq flfrhs'

 

1'10'1 ikaê lafIa;% wdprK g%dkaisiagr (J. F. E. T.) 

n - kd,s ikaê lafIa;% wdprK g%dkaisiagrj," n j¾.fha is,slka oKavl 1'85 rEmfha  

fmkajd we;s wdldrhg fomiska p j¾.fha w¾O ikakdhl fldgia folla iïnkaO 

fldg we;' tu fldgia fol u" tl u w.%hla fia bj;g f.k we;' th oajdrh /
Gate (G) jYfhka o is,slka oKafâ fofl<jr m%Njh Source (S) yd fidfrdõj 

Drain (D) jYfhka o w.% iïnkaO;d msg;g f.k we;' 

fidfrdõj iy m%Njh w;r m%;sfrdaOhla iys; Rcq iïnkaO;djla mj;s' 

rEmh 1'85 - n - kd,s J.F.E.T. ks¾udKh

(a) n - kd,s  J.F.E.T. ieleiau (b) n - kd,s  J.F.E.T ixfla;

m%Njh (Source)

oajdrh

(Gate)
fidfrdõj

(Drain) m%Njh (Source)

fidfrdõj

(Drain)

oajdrh

(Gate)

oajdrh

(Gate)

m%Njh

(Source)

fidfrdõj

(Drain)

P P
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n kd,s j¾.fha fidfrdõj (D) yd m%Njh (S) w;rg úNjhla ,nd ÿka úg n oKav 

Èf.a Odrdjla .,d hkq we;' fuys § Odrdj tla nyq;r jdylhlska  iukaú; jk 

w;r" fuys § nyq;r jdylh jkafka bf,lafg%dak mu‚'

p - j¾.fha oKavla yd n - j¾.fha ikaê folla Ndú; lr p - kd,s J.F.E.T ks¾udKh 

lr we;' p - kd,s J.F.E.T j¾.fha nyq;r jdylh l=yr jk w;r" n - fmfoia fol 

w;=ßka l=yr .,d hkq ,efí'

1' m%Njh (Source)
n fyda p j¾.fha nyq;r jdyl we;=¿ jk w.%h hs' jdyl .uka lrkqfha fuys isg

neúka m%Njh f,i kï lrkq ,efí'

2' fidfrdõj (Drain)
n fyda p j¾.fha oKav u.ska nyq;r jdyl msg jk ia:dkh ksid fidfrdõj 

hk kñka y÷kajkq ,efí' tneúka fidfrdõj yd m%Njh w;r fjda,aàh;dj VDS 

jYfhka o D Odrdj ID jYfhka o fõ' 

3' oajdrh (Gate)
fuh wêl f,i ud;%Kh lrk ,o wNHka;r j tlg iïnkaO l< l,dm folls'

th pn ikaêhl wdldrhla .kS' G - S fjda,aáh;dj (VGS) u.ska G w.%h miq keUqre 

j ;nd .efka'

4' kd,sh (Channel)
D yd S fjda,aàh;dj VDS ,nd ÿka úg oajdr fol w;ßka nyq;r jdyl .uka 

.kakd ud¾.h fyj;a bv m%udKh kd,sh f,i y÷kajkq ,efí' 

J. F. E. T. ms<sn| j u;l ;nd .; hq;== jeo.;a lreKq

²² G w.%h iEu úg u miq keUqrej mj;sk ksid m%dfhda.sl j IG = 0 fõ'

²² wjYH jdyl ,nd .ekSug w.%hg iEu úg u jdyl wh;a O%eùh;dj iïnkaO l< 

hq;= h' 

²² n Channel : - RK w.%h  		  ● p Channel : + Ok w.%h' 

²² n - kd,s - J. F. E. T. ys l%sshdldß;aajh		     		  			  			 

rEmh 1'86 - JFET keUqre lsÍu

G

S

D

VGS = 0 yd VDS = 0 jk úg, VDS = 0 ksid ID = 0 fõ'   

tneúka" p ikaêh jgd we;s ydhs; m%foaYh iudk 

.klñka iuñ;sl j mj;s'
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VGS = 0 yd VDS " 0 isg l%ufhka jeä lrf.k hk úg ID Y+kHfha isg l%ufhka jeä 

fõ' 

rEmh 1'87 - JFET l%shdj

G
P P

D

S

N

V

VDS

;j ÿrg;a VDS fjda,aàh;dj jeä lrk úg ID 
Odrdj o ;j ÿrg;a jeä ù Wmßu w.hla 

olajd .uka lrhs' fuh ´ïf.a kshuhg 

wkql+, j isÿ fõ' tkï: n kd,sh ksh; 

m%;sfrdaOlhla f,i ie,l+= úg fjda,aáh;djg 

Odrdj idudkqmd;sl fõ' (V α I) fï 

iïnkaO;dj VDS i|yd jk ksh; Wmßuhla 

f;la meñKs úg Odrdj Wmßu ksid ñka 

bÈßhg VDS jeä l< o Odrdfõ j¾Okhla 

we;s fkd fõ'  

fï wjia:dfõ ydhs; m%foaYh D foig j¾Okh jk ksid ksh; ID Odrdjla .,d 

hhs' (IDSS) 

VDS = 0 yd VGS = 0 isg RK w.hla olajd jeä lr f.k hEfï § fï wjia:dfõ 

G w.%h n kd,shg idfmaCI j wêl miq keUqrejlg ,la fõ' ;j ÿrg;a VGS RK 

wka;hg jeä lr f.k hk úg ta ikaêh ydhs; l,dm m<,a ù kd,sh jefik (cut 
off) ;;a;ajhg m;a fõ' 

VGS yd VDS jeä lr f.k hk úg" isÿ jk ixisoaêh my; i|yka mßÈ úia;r l< 

yels h' 
D

S

N

rEmh 1'88 - FET l%shdldß;ajh

G

-VGS jeä lrk úg pn ikaêfha ydhs; m%foaYh iuñ;sl j wNHka;rhg j¾Okh 

fõ' fufia j¾Okh ù kd,sh iïmQ¾Kfhka ixjD; jk VGS fjd,aàh;dj (Pinch 
off)fjd,aàh;dj (VP) f,i ye|skafõ' fï ksid oajdr fjda,aàh;dj md,kh lsÍfuka"  

fidfrdõ (Drain) Odrdj o md,kh l< yels h' tneúka JFET hkq oajdr fjda,aàh;dj 

u.ska ID md,kh l< yels Wml%uhls' 
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by< m%odk iïndOkh" f>daIdj wvq nj" m%udKfhka l=vd ùu" jeä ld,hla Ndú; 

lsÍfï yelshdj" mq¨,a ixLHd; mrdihl l%shd l< yels ùu" wêl cjhla ,nd .; 

yels ùu iy RK WIaK;aj ix.=Klhla mj;ajd f.k hd yels ksid ;dm ia:djr 

nj ksid FET Ndú;h jdis odhl fõ'

rEmjdyskS $ .=jkaúÿ,s hka;%j, .=jkaúÿ,s ixLHd; (R. F) wÈhrhka" cj iemhqï 

iy U. P. S i`oyd FET i`oyd Ndú; lrkq ,efí'

VGS

VDS

VGS = -2 V

VGS = -3 V

VGS = -4 V

VGS = -1 V

VGS = 0

VP

IDS

IDSS

IDS

wNHdih 2

^01& rEmfha olajd we;af;a is,slka j¾.fha g%dkaisiagr mßm:hls' 

	  

+

RB RC

6 V

Q1

 (i) 	 mdou Odrdj 100 µΑ jk f,i g%dkaisiagrh keUqre lsÍu i|yd RB 
m%;sfrdaOlfha w.h .Kkh lrkak'

 (ii) g%dkaisiagrfha Odrd,dNh 50la kï yd fï mßm:h ix{d j¾Olhla f,i 

fhdod .kafka kï VCE i|yd iqÿiq w.hla ks¾Kh lrkak' 

(iii) 	mßm:h kshudldrfhka ls%hd lsÍug RC  m%;sfrdaOlfha w.h .Kkh 

lrkak'

^02& w÷rg ixfõ§ ir, mßm:hla ieliSu i|yd YsIHfhla LDR tlla, 6 V 

mykla D 400 g%dkaisiagr tlla" 100 kΩ úp,H m%;sfrdaOlhla iy 10 kΩ 

m%;sfrdaOlhla ñ,g .;af;a h' wod< Wmdx. iïnkaO l< hq;= wdldrh 

mßm: igykla u.ska fmkajkak'
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1'11  ldrld;aul j¾Ol (Operational Amplifier / OP - Amp)

ix.Dys; mßm:hla (Intergrated circuits - IC) hkq g%dkaisiag¾" m%;sfrdaOl iy vfhdav 

jeks w¾O ikakdhl wvx.= weiqreula jk w;r tys wkaùlaISh m%udKhlg l=vd lr 

ieliQ Wmdx. .Kkdjla wvx.= lr ksmojd we;' ldrld;aul j¾Ol o ix.Dys; 

mßm: wdldrhg ksmojd we;s w;r tA ;=< laIqø m%udKhg ieliQ g%dkaisiag¾ mßm: 

.Kkdjla we;=<;a j we;' 

ldrld;aul j¾Olhla hkq wmj¾;l m%odkh iy wmj¾;l fkdjk m%odkh 

kñka ye¢kafjk m%odk folla o tla m%;sodkhla o iys;" b;d úYd, fjda,aàh;d 

,dNhlska hq;a fjda,aàh;d j¾Olhls' tu.ska m%odk w.% folg fhdok fjda,aàh;d 

w;r fjki j¾Okh flfrhs' ldrld;aul j¾Olhlg b;d úYd, ixLHd; 

mrdihl m%;Hdj¾;l Odrd iy ir, Odrd ix{d  j¾Okh l< yels h' ldrld;aul 

j¾Olhl m%odk w.% foflys u iïndOkh b;d úYd, h' 

ldrld;aul j¾Olj,g m%;sfrdaO lsysmhla ndysr j iïnkaO lsÍfuka Wiia 

;;a;ajfha j¾Ol mßm: tl,ia lr.; yels h' Bg wu;r j fjda,aàh;d ixikaol" 

tl;= lsÍfï mßm: wdÈ úúO mßm: idod .ekSu i|yd b;d myiqfjka ldrld;aul 

j¾Ol fhdod .; yels neúka th b;d ckm%sh ix.Dys; mßm:hls' ldrld;aul 

j¾Olhl ixfla;h yd tys w.% 1'89 rEmh u`.ska olajd we;' 

rEmh 1'89  - ldrld;aul j¾Olhl ixfla;h yd w.%hka

- Input

+ Vss

- Vss

Output

+ Input
2

1

1

4

3

	 1 - cj iemhqï w.%

	 2 - m%;sodk w.%h

	 3 - wmj¾;l m%odkh 

	 4 - wmj¾;l fkdjk m%odkh
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ldrld;aul j¾Olfha l%shdldß;ajhg wjYH fjda,aàh;dj tys we;s cj iemhqï 

w.%j,g iemhsh hq;= w;r" th ir, Odrd fjda,aàh;djla úh hq;= h' iuyr ldrld;aul 

j¾Ol mßm:j,g úYd,;ajfhka iudk tfy;a m%;súreoaO O%eùh;djlska hq;a cj 

iemhqula ,nd Èh hq;= h' WodyrK f,i Ok iemhqï w.%hg + 9 V iemhsh hq;= 

w;r RK iemhqï w.%hg - 9 V ,nd Èh hq;= h'

9 V negß folla Ndú;fhka +9 V yd -9 V l O%eùh;djla ,nd .kakd wdldrh 1'90 

rEmfha olajd we;' tys § 9 V negß folla fY%aKs.; j iïnkaO fldg fldaI fol 

w;rg fhdod we;s ikakdhlh fmdÿ w.%h f,i fhdod .ksñka Ok w.%hg ine`È 

w.%fhka +9 V iemhqula o RK w.%hg ikakdhlhla iïnkaO fldg fmdÿ w.%hg 

idfmalaI j -9 V úNjhla o ,nd .; yels h' 

-V

+V

fmdÿ w.%h

rEmh 1'90 - O%eùh;dj fjkia fjda,aàh;d ,nd .ekSu

iuyr ldrld;aul j¾Ol mßm:j, RK iemhqï w.%h N+.; lr thg idfmalaI j 

Ok iemhqï w.%hg wjYH fjda,aàh;dj ,nd §ug isÿ fõ'

●● m%;sodk w.%h (output terminal)

hï m%odkhla mßm:hg ,nd ÿka úg fï w.%fhka m%;sodkh ,nd .; yels h' iEu 

úg u m%;sodkh N+.;hg idfmalaI j ,nd .efka'

●● m%odk w.% (input terminals)

ldrld;aul j¾Olhl m%odk w.% folla we;' tAjd kï" wmj¾;l fkdjk m%odkh 

iy wmj¾;l m%odkhhs' ldrld;aul j¾Ol ixfla;fha fï w.% fol meyeÈ,s j 

fjka lr y÷kd .ekSug" ms<sfj<ska + iy  - ixfla; fhdod .kq ,efí'

wmj¾;l fkdjk m%odkh (non - inverting input)

fï w.%hg Ok fjda,aàh;djla ,nd ÿka úg j¾Okh jQ Ok fjda,aàh;djla o RK 

fjda,aàh;djla ,nd ÿka úg j¾Okh jQ RK fjda,aàh;djla o m%;sodkh flfrhs' 

ihskdldr m%;Hdj¾;l ix{djla m%odkh l< fyd;a úYd,;ajh jeä ùu yefrkakg 

O%eùh;dfõ ^yevfha& fjkila rys; ix{djla m%;sodkh f,i ,efí' 1'91 rEmh 

u.ska m%odk yd m%;sodk ix{d fmkakqï flfrhs' 
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+

+ V

- 

- V
rEmh 1'91 - wmj¾;l fkdjk wjia:djl m%odk yd m%;sodk ix{d

Vout

wmj¾;l m%odkh (Inverting Input)

fï w.%hg hï fjda,aàh;djla ,nd ÿka úg j¾Okh ùug wu;r j wmj¾;kh jQ 

m%;sodkhka ,efí' tkï" Ok fjda,aàh;djla m%odkh l< úg RK m%;sodkhla o" 

RK fjd,aàh;djla m%odkh l< úg Ok m%;sodkhla o ,efí' 1'92 rEmh u.ska 

m%;Hdj¾; ix{djl m%odk yd m%;sodk ix{d yev fmkakqï flfrhs'

+

+ V

- 

- V

Vout

rEmh 1'92 - wmj¾;l j¾Olhl m%odk yd m%;sodk ix{d

1'11'1  ldrld;aul j¾Olhl .=Kdx.

ldrld;aul j¾Olhla i;= úúO .=Kdx. mokï lr .ksñka úúO ld¾hhka i`oyd 

fhdod .ekSfï yelshdj ksid ldrld;aul j¾Ol ckm%sh ù we;' tneúka ldrld;aul 

j¾Olhl .=Kdx. ms<sn`o j úuid n,uq'

●● m%odk iïndOkh (Input Impedance)

ldrld;aul j¾Olhl m%odk w.%j, iïndOkh b;d úYd, h' ta ksid fï w.% 

;=<g .uka lrk Odrdj fkd.sKsh yels ;rï l=vd h' mßmQ¾K Wmdx.hl m%odk 

iïndOkh wkka;hla f,i ie,fla' tneúka m%Njhla tkï" fjda,aàh;djla" 

ldrld;aul j¾Olfha m%odkhg iïnkaO l< úg th únrla (Load) fkd fõ'
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●● m%;sodk iïndOkh (Output Impedance)
ldrld;aul j¾Olhl m%;sodk w.%fha iïndOkh b;d l=vd w.hla .kakd w;r" 

ir, .Kkh lsÍï i|yd fï w.h Y+kH f,i i,lkq ,efí' tksid ldrld;aul 

j¾Ol m%;sodkh m%Njhla f,i Ndú; l< fyd;a úYd, Odrdjla ,nd .; yels h'

●● ldrld;aul j¾Olhl l,dm m<, (Band Width)
ldrld;aul j¾Olhla u.ska j¾Okh lr .; yels ixLHd; mrdih l,dm m<, 

f,i ye¢kafjhs' idudkHfhka ldrld;aul j¾Olhl l,dm m<, b;d úYd, 

w.hla .kS' 

●● újD; mq`vq fjda,aàh;d ,dNh (Open Loop Voltage Gain)
ldrld;aul j¾Olhl m%;sodkh" Odß;%lhla fyda m%;sfrdaOhla yryd m%odkhg 

iïnkaO lr fkdue;s úg th újD; mqvq ;;a;ajfha hehs lshkq ,efí'

+
-

+15 V

-15 V

V+

V-

V0

rEmh 1'93 - ldrld;aul j¾Olhl újD; mq~q wjia:dj

ldrld;aul j¾Olhl újD; mq`vq fjda,aàh;d ,dNh hkqfjka w¾: oelafjkafka 

m%;sodk fjda,aàh;dj" wdka;r fjda,aàh;djg olajk wkqmd;h hs' th"

                         m%;sodk fjda,aàh;dj

wmj¾;l fkdjk m%odk fjda,aàh;dj - wmj¾;l m%odk fjda,aàh;dj

f,i oelaúh yels h'

1'93 rEmfha oelafjk mßÈ wmj¾;l m%odkfha fjda,aàh;dj V- o wmj¾;l fkdjk 

m%odkfha fjda,aàh;dj V+  o m%;sodk fjda,aàh;dj VO o" fjda,aàh;d ,dNh AV o kï"

AV =  
   VO

V+ - V-

 iólrKfhka fokq ,efí'  
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ldrld;aul j¾Olhla u.ska fjda,aàh;djla muKla j¾Okh lr.; yels fõ' 

fuys § ir, Odrd fjda,aàh;djla fuka u úYd, ixLHd;hla iys; m%;Hdj¾; 

fjda,aàh;djla o j¾Okh lr .; yels fõ' tfia jqj o" ldrld;aul j¾Olhl  

m%;sodkfha fjda,aàh;dj iemhqï fjda,aàh;dj blaujd hd fkdyels h' 
 

Vo

V+ - V-

AV =  iólrKhg wkqj"

(V+ - V-) g tfrys j Vo  ys m%ia;drh ir, f¾Ldjla jk w;r AV hkq tys wkql%uKh 

fõ' 1'94 rEmfha fï m%ia;drh fmkajd we;' tfia jqj o" ldrld;aul j¾Olhl 

m%;sodkh" iemhqï fjda,aàh;dj blauúh fkdyels ksid m%;sodkfhka ,efnk Wmßu 

fjda,aàh;dj Ok fyda RK iemhqï fjda,aàh;dj fõ' t;eka isg ldrld;aul 

j¾Olh ix;Dma; wjia:djg m;a j we;ehs m%ldY flf¾' 1'94 rEmh mßÈ újD; mq~q 

wjia:dfõ j¾Okh lr .; yels fjda,aàh;d mrdih b;d l=vd nj meyeÈ,s fõ'

^ix;Dma; m%foaYh& ^V+ - V- > 0&

ix;Dma; m%foaYh

^V+ - V- < 0&

^m%odk  fjda,aàh;dj&

       ^V+ - V-&

iemhqï

iemhqï

^m%;sodk fjda,aàh;dj&

^f¾Çh m%foaYh&

+V

-V

-Vin +Vin

rEmh 1'94 - ldrld;aul j¾Olhl mßmQ¾K ,dlaI‚lh

ldrld;aul j¾Olhl ixjD; iaj¾Kuh kS;s (Golden rules) folla we;'

iaj¾Kuh kS;s I
ldrld;aul j¾Olhla f¾Çh mrdifha l%shd lrk úg j¾Olfha m%odk w.%hka fol 

w;r fjda,aàh;d fjki Y+kHhg iudk fõ' 

 V+ - V-
  = 0
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iaj¾Kuh kS;s II
ldrld;aul j¾Olhl m%odk w.% ;=<g .,k Odrdj Y+kH fõ'

1'11'2   ldrld;aul j¾Olhla ixjD; mq`vq wdldrfha fhdod .ekSu

ixjD; mq`vqjla hkq m%odkh yd m%;sodkh ndysr m%;sfrdaOhla u`.ska iïnkaO lsÍfuka 

ixjD; mq`vqjla fia ilia lr .ekSu h' fuys § m%;sodk fjda,aàh;dfjka l=vd 

fldgila kej; wmj¾;l m%odkh f,i ,nd §u m%;sfmdaIKh f,i ye¢kafõ' 

ixjD; mqvq l%uh fhdod .ekSfuka fjda,aàh;d j¾Olh wjYH mßÈ md,kh l< yels 

h' ldrld;aul j¾Olhla idudkHfhka Ndú; flfrkqfha ixjD; mq`vq wjia:dfõ 

h' thg fya;=j újD; mq~q wjia:dfõ j¾Okh lr .; yels fjda,aàh;d mrdih b;d 

l=vd ùu h'

tneúka újD; mq`vq wjia:dfõ mj;sk mßm:hl m%;sodkfhka l=vd fldgila m%odkh 

fj; ,nd §fuka ixjD; mq~q wdldrhg mßm:h fjkia flf¾' tf,i m%;sodkfhka 

l=vd fldgila m%odkh fj; ,nd§u m%;sfmdaIKh f,i y÷kajkq ,efí'

m%;sfmdaIKh wdldr folls'

1' Ok m%;sfmdaIKh :-  m%;sodkfha mj;sk fjda,aàh;dfjka fldgila tys O%eùh;dj 

fjkia fkdlr ,nd §u'

2' RK m%;sfmdaIKh :- m%;sodkfha mj;sk fjda,aàh;dfjka fldgila tys O%eùh;dj 

180o lska fjkia jk f,i ,nd §u'

rEmh 1'95 - m%;sfmdaIK iys; j¾Ol mßm:hl leá igyk

Rin - m%odk m%;sfrdaOh

Rf   - m%;sfmdaIK m%;sfrdaOh

Rin

m%;sodkhm%odkh

Rf

j¾Olh

I2

I1

j¾Olhla ia:dhS ùu i|yd fhÈh hq;af;a RK m%;sfmdaIKhls' ldrld;aul 

j¾Olhl wmj¾;l w.%hla mj;sk ksid ta w.%h fj;g m%;sodkfhka iq¿ m%udKhla 

fh§fuka RK m%;sfmdaIKh myiqfjka ,nd Èh yels h' fï i|yd m%;sodkh yd 

wmj¾;l m%odkh w;rg m%;sfrdaOlhla iú flf¾'

ixjD; mq`vq l%uh wmj¾;l j¾Olhla f,i yd wmj¾;l fkdjk j¾Olhla f,i 

Ndú; lsÍu fu;eka isg úuid n,uq' 
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741 ldrld;aul j¾Olfha w.% y÷kd .kakd wdldrh 1'96 rEmfha fmkajd we;' 

rEmfha oelafjk mßÈ m<uq w.%h y÷kd .ekSug l=vd jD;a;dlr i,l=Kla ix.Dys; 

mßm:h u; fhdod we;' t;eka isg jduj¾; j wxlh .Kkh lsÍfuka w.% kï 

lr .; yels fjhs'

rEmh 1'96 - 741 IC w.% msysá mßm:hla

741 ldrld;aul j¾Olhl w.% my; i`oyka f,i kï flf¾'

1 - msg mekqï wNsY+kH iSreudrej

2 - wmj¾;l m%odkh 

3 - wmj¾;l fkdjk m%odkh 

4 - (-) úNj iemhqu

5 - msg mekqï wNsY+kH iSreudrej

6 - m%;sodkh

7 - (+) úNj iemhqu

8 - iïnkaOhla ke;'

●● wmj¾;l j¾Olh (inverting amplifier)

Rin  - m%odk m%;sfrdaOh

Rf   - m%;sfmdaIK m%;sfrdaOh

Vin   - m%odk fjda,aàh;dj

Vo   - m%;sodk fjda,aàh;dj

Rf

Rin

Vin

V-

+VS

-VS

V+
+

-

  VO

rEmh 1'97 - wmj¾;l j¾Ol mßm:h

ldrld;aul j¾Olhl m%odk w.% foflka wmj¾;l fkdjk w.%h fmdÿ w.%h f,i 

Ndú; lr wmj¾;l w.%h fj; l=vd fjda,aàh;djla m%odkh flf¾' tu m%odk 
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fjda,aàh;dj j¾Okh lr .ekSfuka wk;=re j m%;sodk w.%fhka j¾ê; m%;sodkh 

,nd .efka' fï m%;sodkfhka l=vd fldgila m%odkh fj; ,nd§fuka fyj;a RK 

m%;sfmdaIKh u.ska fjda,aàh;d ,dNh md,kh flfrhs' fuys § oelsh yels m%Odk 

,laIKhla jkqfha m%;sodkh wmj¾;khla fyj;a O%eùh;d fjkia ùula iys; j 

j¾Okhlska ,nd .ekSfï yelshdj hs' wmj¾;l j¾Olhl mßm: igykla 1'97 

rEmfhka olajd we;'

1'97 rEmfha ldrld;aul j¾Olh i,luq'
 

iaj¾Kuh fojk kS;sh wkqj" Rin  yryd Odrdju" Rf   yryd .,hs'

Rf

V- - Vo
Vm-V-

Rm
= 

wmj¾;l fkdjk m%odkh fmdÿ w.%hg iïnkaO ksid   V+  = 0  
m<uq iaj¾Kuh kS;sh wkqj V+  = V- tuksid V-  = 0

Rf

Rm

=
Vm- 0
Rm

0 - Vo
Rf

=
 -Vo

Vin

=Vin

 Vo

Rin

-Rf

= Vo  VinRin

-Rf

fuu m%ldYh wkqj m%;sodk fjda,aàh;dfõ O%eùh;dj 180o  l,d fjkila we;s 

flfrhs' tneúka fujeks j¾Ol wmj¾;l j¾Ol f,i y`ÿkajkq ,efí'

fjda,aàh;d ,dNh (Av) =    m%;sodk fjda,aàh;dj (Vo)  

  m%odk fjda,aàh;dj (Vin)
  

-Rf

Rn

Vo

Vin

=  neúka" Av =
-Rf

Rin

Av =
Vo

Vin

∴ Vo  = Av  × Vin
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fujeks j¾Olhl fjda,aàh;d ,dNh fld;rï úYd, jqj o m%;sodk fjda,aàh;dj 

iemhqï fjda,aàh;dj blaujd ,nd .; fkdyels h' tfuka u m%;sfmdaIK cd,h 

mßm:fhka újD; jqj fyd;a fï mßm:h újD; mq`vq wjia:dfõ l%shd lrk neúka 

fjda,aàh;d ,dNh b;d úYd, fõ' wmj¾;l mßm:hla iïnkaOfhka .eg¨ úi`ok 

wdldrh fidhd n,uq'

ksoiqk 1

rEmfha olajd we;af;a ldrld;aul j¾Olhl Ndú; wjia:djls' tys Rin =  1 kΩ o" 
Rf = 20 kΩ jk w;r" m%odkh fj; WÉp w.h 300 mV jQ fjd,aàh;d m%odkhla 

imhd we;'

  (i) 	fï mßm:h l=uk j¾.fha j¾Olhla o?
 (ii)	 fï mßm:fha fjda,aàh;d ,dNh .Kkh lrkak'

(iii)  m%;sodk fjda,aàh;djfha WÉp w.h fldmuK o?
(iv) 	m%odk ix{dfõ ;rx.dldrh;A m%;sodk ix{dfõ ;rx.dldrh;A tl u 

ld,dj¾;hl we`o olajkak'

 (v)	 Rin w.h fkdfjkia j ;nd Rf  w.h 100 kΩ f,i fjkia lf<a kï 

fjda,aàh;d ,dNh fidhkak'

(vi)	 ta wjia:dfõ m%;sodk fjda,aàh;dfõ ;rx.dldrh w`Èkak' 

30
0 

m
V

Rf

Rin

+15 V

-15 V

+

-

VO
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  (i)	 wmj¾;l j¾Olhls'		  Av =
- Rf

Rin

= -20 kΩ 
1 kΩ 

= -20

(ii)

 

Vo   = Vin ×  Av

= (300 mV) × (- 20)

= - 6000 mV
= - 6 V

(iii)

		

t   m%odk ix{dj

t  m%;sodk ix{dj

V(iv)	

 (v) Av = Rin

-Rf

= -100
1 -100=

t

Vo

-15V

+15V

(vi) Vo   = Av ×  Vin

= - 30000 mV
= - 30 V

= - 100 × 300 mVVo

fuys m%;sodk fjda,aàh;dj .Kkh u`.ska -30 V f,i oelajqj o" m%;sodk  

fjda,aàh;dj iemhqï fjda,aàh;dj blauúh fkdyels ksid m%;sodkh ±15 Vys § 

ix;Dma; ;;a;ajhg m;a fõ'

by; mßm:h tl,ia fldg foda,fkalaIfhka Vin yd VO ksÍlaIKh u.ska fuh 

;yjqre lr .; yels fjhs'

úi÷u

●● fjda,aàh;d wmj¾;l

ldrld;aul j¾Olhla wmj¾;l wjia:dfõ fhdod f.k m%odk m%;sfrdaOfha yd 

m%;sfmdaIK m%;sfrdaOh iudk w.hl mj;ajd .ekSfuka fjda,aàh;d j¾Olhla we;s 

fkdjk kuq;a" wmj¾;khla muKla we;s fõ' th my; .Kkh lsÍu weiqfrka 

;yjqre lr .kak'
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Av
=

Rin

-Rf

Av = -1 (Rf = Rin ksid)

fujeks wjia:djl § m%odk yd m%;sodk fjda,aàh;d iudk jqj o O%eùh;dj 

fjkia jk nj RK ,l=Kska m%ldY flfrhs' tneúka fuf,i ieliQ mßm:hla 

u`.ska fjda,aàh;d wmj¾;khla muKla ,nd .; yels fõ' tkï: m%;Hdj¾; 

fjda,aàh;djla m%odkh l< úg ix{dfõ 1800 l,d fjkila we;s fõ' tfukau 

ir, Odrd fjda,aàh;djla m%odkh l< fyd;a tys O%eùh;dj fjkia fõ' tkï: 
Ok fjda,aàh;djla m%odk l< fyd;a RK fjda,aàh;djla o" RK fjda,aàh;djla 

m%odkh l< fyd;a Ok fjda,aàh;djla o ,nd .; yels fjhs' 

ldrld;aul j¾Ol i`oyd fhdok m%;sfrdaO Rf < Rin kï" Av = 
Rin

-Rf ksid Av < 1 fõ' 

tjeks wjia:djla ydhlhla f,i y÷kajkq ,efí' túg m%odkhg jvd úia;drh wvq 

jQ m%;sodkhla ,nd .; yels fõ' uyck weu;=ï j¾Ol i`oyd m%odkhka ,nd §fï 

§ ydhl Ndú; lsÍug isÿ fõ'

●● wmj¾;l fkdjk j¾Ol

wmj¾;l j¾Olhla fj; m%odkh flfrk ix{djla j¾Okh lr 180ol l,d 

fjkila iys; j m%;sodkh lr .; yels nj fï jk úg Tng meyeÈ,s jkq we;' 

tfy;a m%odkh flfrk ix{djla wmj¾;khla rys; j tf,i u j¾Okh lr 

.ekSu i`oyd wmj¾;l fkdjk j¾Ol fhdod .efkhs' fuys § wmj¾;l w.%h fmdÿ 

w.h f,i Ndú; flfrk w;r" tjeks mßm:hla 1'98 rEmh u.ska olajd we;'   	

VO

Vin

Rf

V+

V-

Rin

+15 V

+VS

-VS

+
-

rEmh 1'98 - wmj¾;l fkdjk j¾Ol mßm:hla
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1'98 rEmfha mßÈ wmj¾;l w.%hg m%;sfrdaOhla (Rin) iïnkaO lr N+.; lr we;s 

w;r m%;sfmdaIK cd,h o ta m%;sfrdaOlh iuÕ 1'98 rEmfha mßÈ fY%aKs.; jk mßÈ 

m%;sodkh iuÕ iú lr we;s nj fmfkhs' fujeks j¾Olhla wmj¾;l fkdjk 

j¾Olhla f,i myiqfjka y`ÿkd .; yels jkqfha wmj¾;l w.%h fmdÿ w.%h f,i 

fhdod f.k wmj¾;l fkdjk w.%hg m%odk ix{dj ,nd § we;s neúks' fujeks 

j¾Olhl o fjda,aàh;dj fmr mßÈ u fufia ±laúh yels fjhs' fujeks mßm: 

i`oyd o O%eùh;d fjkia fjda,aàh;dj ,nd .ekSug fmr i`oyka l%uh u Ndú; l< 

yels h' 

	

iaj¾Kuh m<uq kS;sh wkqj"

V+ - V- = 0
V+ = V-

V+ = Vin neúka" V+ = Vin = V-

Vo × Rin - Vin × Rin  = Vin × Rf

iaj¾Kuh fojk ks;Sh wkqj" Rin yryd .,k Odrdju Rf yryd .,k neúka"

Vo- V- 

Rf  

 = 
V- - o

Rin  

Vo- Vin

Rf  

 = 
Vin 

Rin  

Vo × Rin = (Vin × Rin) + (Vin × Rf)

   Vo = Vin + Vin × Rf

Rin  ( (
   Vo = Vin  1 +

 Rf

Rin  
[ ]

Vo

Vin  
=

Rf

Rin  
1 + 

Av   =  
Vo

Vin  

 ksid

=
Rf

Rin  
1 + Av
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ksoiqk 2

+
-

Rin

Vo
Vin

Rf

mßm:fha Rin = 1 kΩ o Rf = 20 kΩ o" m%odk ix{dfõ YS¾I w.h 300 mV fõ' 

iemhqï úNjh ±15 V ls'

 	(i) 	 fï mßm:h y`ÿkajd" tf,i mßm:h ye`Èkaùug fya;=j idOdrKSlrKh 

lrkak'

 (ii) 	 mßm:fha fjda,aàh;d ,dNh .Kkh lrkak'

(iii) 	 § we;s m%odk ix{dfõ ;rx.dldrh we| m%;sodk ;rx.dldrh tl u 

ld,dj¾;hl we`o olajkak'

(iv) 	 m%;sodk fjda,aàh;djfha YS¾I w.h .Kkh lrkak'

 (v)  	 fï mßm:fha Rin tf,i u ;nd Rf w.h 100 kΩ f,i fjkia lf<a kï 

m%;sodk fjda,aàh;djfha YS¾I w.h .Kkh lrkak'

(vi) 	 tu wjia:dfõ m%;sodk fjda,aàh;dfõ ;rx. yevh w`oskak'

úi÷u

  (i) wmj¾;l fkdjk j¾Olhls'

	 wmj¾;l w.%h fmdÿ w.%h f,i fhdod f.k wmj¾;l fkdjk w.%h fj;  

ix{dj m%odkh lr ;sîu ksid wmj¾;l fkdjk j¾Olhls' 

 

Av =(ii) 1 + Rin

Rf

= 1 + 20 kΩ
1 kΩ = 21
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(iii)  

m%odk ix{dj

m%;sodk ix{dj

V

t

t

	
	

by; mßm:h tl,ia fldg m%;sodkfha ;rx. yevh foda,fkalaIh u.ska ;yjqre 

lr .; yels h'

(iv) Vo	 = Av × Vin
		  = 21 × 300 mV
		  = 6300 mV
		  = 6.3 V

(v)	 Av = 1 + Rf

Rin  

1 + 100 kΩ  
1 kΩ  

=

= 101

(vi)Vo	 =  Av × Vin
		  = 101 « 300 mV
		  = 30 300 mV
		  = 30.3 V

.Kkfhka m%;sodk fjda,aàh;dj  30.3 V jqj o mßm:hg imhd we;s fjda,aàh;dj 

±15 V ksid" m%;sodk fjda,aàh;dj ±15 V w;r msysghs'

-15V

+15V

V

t
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1'11'3   ldrld;aul j¾Olhla ixikaolhla f,i fhdod .ekSu

ixikaolhla hkq mßm:hl hï ia:dkhl we;s fjda,aàh;dj ;j;a fjda,aàh;djla 

iu`. ixikaokh lr" tla fjda,aàh;djla wfklg jvd wvq fyda jeä nj ;SrKh 

l< yels mßm:hls'

+

R3

R4 R2

R1

VO

-VR1
2 × 9VV2

V1

rEmh 1'99 - ldrld;aul j¾Olhla ixikaolhla f,i fhdod .;a mßm:hla

1'99 rEmfha fmkajd we;af;a tjeks ixikaol mßm:hls' tys ixikaokh lsÍug 

wjYH fjda,aàh;d foflka tlla (V1) ldrld;aul j¾Olhl wmj¾;l fkdjk 

m%odkhg;a" wfkl (V2) wmj¾;l m%odkhg;a iïnkaO lr we;'

fï mßm:fha R1 iy R2 2 kΩ o" R3 10 kΩ o jk w;r R4 100 kΩ úp,H m%;sfrdaOhla 

o hehs i,luq' túg wmj¾;l m%odkfha fjda,aàh;dj (V2) 4.5 V fõ' fuu 

4.5 V fjda,aàh;dj ixikaokh flfrkqfha R3 iy R4 m%;sfrdaO fol w;r mj;sk 

fjda,aàh;dj V1 ^tkï" wmj¾;l fkdjk m%odkfha fjda,aàh;dj& iu`. h'

fï mßm:fha ldrld;aul j¾Olh iïnkaO lr we;af;a m%;sfmdaIKh rys; j 

ksid tys fjda,aàh;d ,dNh b;d úYd, fõ' tu ksid m%odk fol w;r fjda,aàh;d 

wka;rh (V1 - V2) b;d l=vd jqj o ldrld;aul j¾Olfha m%;sodkh ika;Dma; 

fõ' tu fjda,aàh;d wka;rh Ok kï (V1 - V2 > 0 kï) m%;sodkfha ika;Dma; 

w.h + 9 V jk w;r" fjda,aàh;d wka;rh RK kï (V1 - V2 < 0 kï) m%;sodkfha 

ika;Dma; w.h -9 V fõ'

m<uqj R4 úp,H m%;sfrdaOfha w.h Y+kH f,i ilia lr we;s wjia:dj i,luq' 

túg wmj¾;l fkdjk m%odkfha fjda,aàh;dj V1 Y+kH jkq we;' fï wjia:dfõ 

§ V1 - V2 < 0 ksid m%;sodkh -9 V fõ' úp,H m%;sfrdaOfha w.h l%ufhka jeä 

lrf.k hdfï §" V1 ys w.h l%ufhka jeä fõ' kuq;a tu w.h V2 g jvd hï;ñka 

fyda wvqjk ;dla" m%;sodkfha w.h -9 V ys mj;S' V1 ys w.h V2 g jvd hï;ñka fyda 

jeä jQ iekska" V1 - V2 > 0 jk ksid m%;sodkfha w.h +9  V njg m;a fõ'
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fï ksid m%;sodkfha w.h Ok o" ke;fyd;a RK o hkak wkqj wmg V1 > V2 o 

ke;fyd;a V1 < V2 o hkak ;SrKh l< yels h'

●● ixikaolhla Ndú;fhka m%ldY ixfõ§ mßm:hla idod .ekSu

+

+
+

R3

R2

R1

R
V1

V2

-
VR

-VS

+VS

LDR

LED

2 × 9V

rEmh 1'100 - ixikaol mßm:

LDR Wmdx.hla w÷f¾ § jeä m%;sfrdaOhla o wdf,dalfha § wvq m%;sfrdaOhla o fmkajhs' 

wdf,dalfha § LDR ys m%;sfrdaOh wvq ksid V1 fjda,aàh;dj V2 fjda,aàh;djg jvd 

wvq fõ' tkï: wmj¾;l fkdjk w.%fha úNjh wmj¾;l w.%fha úNjhg jvd wvq 

úg m%;sodk fjda,aàh;dj iemhqï fjda,aàh;dfõ w.h .kakd w;r" O%eùh;dj RK 

(-) jk w;r wdf,dal úfudapl vfhdavh fkd oe,afõ'

LDR Wmdx.hg w÷r ,efnk úg tys m%;sfrdaOh jeä jk ksid LDR Wmdx.h yryd 

fjda,aàh;dj jeä fõ' tkï wmj¾;l fkdjk w.%fha úNjh wmj¾;l w.%fha 

úNjhg jvd jeä fõ' túg m%;sodk iemhqï fjda,aàh;d w.hg iudk jk w;r" 

O%eùh;dj Ok (+) ù wdf,dal úfudapl vfhdavh oe,afõ'

fuys m%;sodkhg ms<shjkhla fhdod .ekSfuka mßirfha wdf,dal ;;a;ajhg wkqj 

hï WmlrKhla l%shd lrúh yels h' ms<shjk o`.rhg iudka;r j miq keUqre l< 

vfhdavhla fhdod .; hq;af;a  ms<shjk oÕrfha m%;súoHq;a.dul n,h ksid Wmdx. 

úkdY ùu je<elaùug hs'

NE 741 ldrld;aul j¾Olh Ndú; fldg 1'100 rEmfhka oelafjk mßm:h jHdmD;s 

mqjrejl ilia lrkak' V1 ia:dkfha fjda,aàh;dj u,aáógrhlska uek .kak' LDR 
fj; wdf,dalh imhd V2 w.h u,aáógrhlska uek .kak' m%;sodk fjda,aàh;dj 

O%eùh;dj iys; j uek .kak' LDR fj; ,efnk wdf,dalh yria lr ^w÷re lr& 

V2 fjda,aàh;dj u,aáógrhla wdOdrfhka O%eùh;dj iys; j uek .kak' kSÍlaIK 

u; ,enqK o;a; u; ks.ukhlg t<fUkak'   
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1'101 rEmfha olajd we;af;a ldrld;aul j j¾Olhla ixikaolhla f,i fhdod 

.;a wjia:djls' fuys olajd we;s LDR wdf,dalfha § m%;sfrdaOh 1 kΩ la jk w;r" 

w÷f¾ § m%;sfrdaOlh 100 kΩ ls'

rEmh 1'101 - ixikaol mßm:hl ls%hdj

_

+

2 x 9 V

3 kΩ
V1

R

2 kΩ 10 kΩ
V2

+Vs

-Vs

Vo

  (i)  LDR w`ÿf¾ we;s úg V1 yd  V2 ys w.h fidhkak'

 (ii)  w`ÿf¾ § Vo fldmuK o@

(iii)  LDR u; wdf,dalh we;s úg Vo fldmuK o@

(iv)  LED iu`. fY%aKs.; j R m%;sfrdaOlh fhdod we;af;a wehs@ 

	(v)	 LED oe,afjk wdf,dal wjia:dj m%;súreoaO wdf,dal ;;a;ajfha § oe,aùug 

mßm:fha l< yels fjkialula i|yka lrkak'

ksoiqk 3

úi÷u

(i) w÷f¾ § LDR m%;sfrdaOh = 100 kΩ 

	 iaj¾Kuh fojk ks;Sh wkqj

	 100 kΩ  yryd .,k Odrdj = LDR yryd .,k Odrdj 	

9 - V1

10 × 103

9 - V1

1

V1

100 × 103
=

=

=

=

10
V1

11 V1

V1

90
8.1 V
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2 kΩ yryd Odrdj = 3 kΩ yryd Odrdj

	

=
5
27V2

9 - V2

2 × 103

9 - V2

2

V2

3 × 103
=

=

=

3
V2

5.4 V

w÷f¾ § wmj¾;l fkdjk w.%fha úNjh 8'1 V la yd wmj¾;l w.%fha úNjh 

5'4 Vfõ'

  (ii) 	ta wkqj w÷f¾ § wmj¾;l fkdjk w.%fha úNjh wmj¾;l w.%fha úNjhg   

jvd jeä ksid m%;sodkh iemhqï Ok O%eùh;dj g iudk fõ' tkï Vo = 9 V

 (iii) wdf,dalh wkqj V2  fjkia fkdfõ' tksid V2 =  5'4 V
	  LDR u; wdf,dalh we;s úg m%;sfrdaOh 1 kΩ ksid"

0.82 V

=

=

9
11

9 - V1

10 × 103

=

1 × 103

V1	

V1	

V2 >V1 ksid" Vo = - 9 V

 (iv) LED fmr keUqre jkafka Vo = + 9 V jk úg h' tkï: LDR fj; w÷r 

,efnk úg § h' m%;sodk fjda,aàh;dj 9 V ksid LED úkdY ùu je<elaùu 

i|yd R fYa%‚.; j fhdod we;'

	
   (v) LDR yd 10 kΩ iïnkaO lr we;s ia:dk wka;¾ udre lsÍu fyda LED fhduq 

lr we;s ÈYdj udre lsÍu ^miq keUqre lsÍu&
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1'12      m%;siu ix{d iy ixLHdxl ix{d (Analogue and Digital Signals)
	
f;dr;=re ,nd fok ´kE u wdldrhl fN!;sl m%udKhla ix{djla (signal) 
f,i ye¢kafõ' wfma lgy`v o .uka lrkqfha ix{djla f,isks' tA wkqj èjksh 

ix{djla f,i ;rx.dldrfhka .uka lrkq ,efí' fï mßÉfþofha § wjOdkh 

fhduq flfrkqfha úoHq;a yd ;dlaIKfõofha § Ndú; flfrk ix{d ms<sn| j 

h' ix{dj (signal) hk moh uQ,sl jYfhka fhdod .kq ,nkafka" hï fN!;sl 

m%udKhla ksrEmKh (represent) lsÍug fyda ye¢kaùug (signify) Ndú; lrkq ,nk 

fjda,aàh;d" Odrd jeks úoHq;a m%udKhka iïnkaO j hs' úoHq;a ix{d" m%;siu ix{d 

iy ixLHdxl ix{d kï jQ m%Odk fldgia folls'

●● m%;siu ix{d

m%;siu ix{djl w.h ld,h iuÕ ika;;sl j úp,khlg ,la jk w;r" ix{dfõ 

´kEu w.hka folla w;r ;j;a w.hhka rdYshla mej;sh yels h' ;dlaI‚l 

lafIa;%fha úúOdldr ;rx. yev Ndú; flf¾' tAjd ihskdldr ;rx. fuka u 

ihskdldr fkdjk ;rx. f,i o j¾. l< yels h'

fjda,aàh;dj

ld,h

rEmh 1'102 - ihskdldr ;rx.hla

rEmh 1'103 - lsh;a oe;s wdldr ;rx.hla

fjda,aàh;dj

ld,h
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fjda,aàh;dj

ld,h

rEmh 1'104 - ;s%fldaKdldr ;rx.hla 

1'102" 1'103 yd 1'104 rEmj, olajd we;s ;rx. mÍlaId l< úg ld,h wkqj fjda,aàh;dj 

fjkia jk nj meyeÈ,s fõ' 

fuf,i wLKav j" tkï: ld,h;a iuÕ ika;;sl j fjkia jk ix{djla m%;siu 

ix{djla (analogue signal) f,i ye¢kafõ' tys w.h fudfyd;ska fudfyd; fjkia 

fõ' tkï m%;siu ix{dfõ w.hka folla w;r ;j;a w.hka úYd, ixLHdjla we;' 

fjda,aàh;dj

ld,h

V2

V1

t1 t2
0

rEmh 1'105 - m%;siu ix{djla  

1'105 rEmfha olajd we;s m%;siu ix{dfõ t1  yd t2  ld,h ;=< fjda,aàh;d w.hka úYd, 

ixLHdjla we;' fudag¾ r:hl fõ.udkfha ld,h wkqj fõ.h fjkia ùu m%;siu 

ksrEmKhls' tys w.h mßudKhla u; o¾Ylhla .uka lr fõ.h olajhs' ld,h 

wkqj fõ.fha fjkia ùu m%ia;dr.; l< fyd;a th m%;siu ix{djlg WodyrKhla 

f,i ie,lsh yels h' ÿkq iys; Trf,daiqfõ ;;amr lgqj wLKav j .uka lrkq 

oelsh yels h' bf,lafg%dksl Trf,daiqfõ ;;amr lgqj olajkafka ika;;slj fjkia 

jk ix×jla fkd fõ' tfia u WIaK;ajh" wd¾ø;dj jeks ika;;sl j fjkia jk 

fN!;sl rdYSka ukskq ,nk ixfõol u.ska ksmojk úoHq;a ix{d" m%;siu ix{d 

i|yd WodyrK fõ' 
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●● ixLHdxl ix{d

1'106 rEmfhys olajd we;af;a y;/ia ;rx.hls' fuu ;rx.h uÜgï folla w;r 

muKla fjkia fõ' 

fjda,aàh;dj

ld,h

5

0

fjda,aàh;dj

ld,h

1

0

rEmh 1'106 - ixLHdxl ix{d lsysmhla 

fuf,i kshñ; w.hka folla muKla we;s ix{d ixLHdxl ix{d (digital signals) 
f,i yeÈkafõ' ixLHdxl ix{dfõ tu kshñ; w.hka fol w;r fjk;a w.hka fkd 

mj;S' tkï tu ix{dj úúla; ix{djls' ixLHdxl ix{djla ika;;sl ix{djla 

fkd fõ' 

1'12'1  f;dr;=re iïfm%aIKfha § ixLHdxl ix{d fhdod.ekSfï jdish

mßirfha mj;sk úoHq;a f>daIdj (electronic noise) tl;= ùu ksid ´kE u úoHq;a 

ix{djla ÿria: ia:dkhlg ^.%dylhl=g& iïfm%aIKh lsÍfï § ta ix{d úlD;s ùug 

bv we;' tfy;a ixLHdxl ix{d iïfm%aIKfha § fï n,mEu wju lr.; yels h' 
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●● m%;siu ix{djla úoHq;a f>daIdj ksid úlD;s jk wdldrh
		

V

t

.%dyl ;rx.h 

^wdodhlhg we;=¿ jk ix{dfõ iajNdjh&

V

t

iïfm%aIK ;rx.h 

^iïfm%aIK ix{dfõ iajNdjh&

iïfm%aIKh

rEmh 1'107 - m%;siu ix{djla úoHq;a f>daIdj ksid úlD;s jk wdldrh

1'107 rEmfha mßÈ .%dylhd fj; m%;siu ix{djla <Õd jk úg mßirfha mj;sk 

úoHq;a f>daIdj ksid tys f.k hk f;dr;=re úlD;s ùug n÷ka fõ' Bg fya;=j tu 

ix{dfõ iEu ,laIHhla u f;dr;=re i|yd odhl ùu hs' túg tys yevfha iq¿ 

fjkila jQ úg o f;dr;=re úlD;s ùfï yelshdj we;' 

●● ixLHdxl ix{djla úoHq;a f>daIdj ksid úlD;s jk wdldrh

ixLHdxl ix×jla iïfm%aIKfha § o úoHq;a f>daIdj ksid úlD;s jk wdldrh 1'108 

rEmfha fmkajd we;' fuys § ix{dj iq¿ jYfhka úlD;s jqj;a tys uQ,sl .;s.=Kh 

fkdfjkia j mj;shs' ixLHdxl ix{djl f;dr;=re mj;skafka tys yevh u; 

fkd j ix{dfõ Wia iy my;a wjia:d fol fjka fjka j y÷kd .ekSfï yelshdj 

u; hs'

rEmh 1'108 -- ixLHdxl ix{djla úoHq;a f>daIdj ksid úlD;s jk wdldrh

V

t
.%dyl ;rx.h 

iïfm%aIKh
iïfm%aIK ;rx.h

V

t
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●● f;dr;=re .nvd lsÍu (storage of information)
mß.Klj, RAM, ROM jeks u;l tAll ;=< ixLHdxl wdldrfhka f;dr;=re 

.nvd lrkq ,efí' tfia u pqïnl máj, o ixLHdxl wdldrhg f;dr;=re .nvd 

l< yels h' pqïnl máfha pqïnl;ajh we;s ia:dk iy ke;s ia:dk f,i ixLHdxl 

wdldrhg f;dr;=re .nvd l< úg" hï fya;=jla u; ta ia:dkj, pqïnl;ajh 

iq¿ jYfhka fjkia jqj;a .nvd lr we;s f;dr;=re úkdY fkdù mj;shs' tksid 

f;dr;=re .nvd lsÍu i|yd ixLHdxl l%uh Ndú; lsÍu jvd ksrjoH l%uhls'

1'12'2 ixLHdxl ksrEmKfha § Ndú; jk ixLHd moaO;s

úúO ixLHd moaO;s we;' WodyrK f,i oYu ixLHd moaO;sh" wIagl ixLHd moaO;sh" 

oaúuh ixLHd moaO;sh ye¢kaúh yels h' ixLHdxl bf,lafg%dksl úoHdfõ oaúuh 

ixLHd moaO;sh b;d jeo.;a wx.hla fõ' oYu ixLHd moaO;sfha § 0" 1" 2" 3" 4" 5" 6" 

7" 8" 9 hk ´kE u b,lalula ,shkq ,efí' WodyrKhla f,i y;aish úiswghs oYu 

yhhs my b,lalï Ndú; lr ,shkq ,nkafka 728'65 f,isks' fuys 7ka ksrEmKh 

lrk w.h 700ls' 5ka ksrEmKh lrk w.h 
5

100
 ls' 

7  2  8  '  6  5

5 × 1
100 =     0'05 

6 × 1
10

 =     0'6 

8 × 1	 =      8 
2 × 10 	=    20 
7 × 100 =  700

728'65

oYu ;s;

7 2 8 6 5'

10-2 
tajd

10-1 
tajd

101 
tajd

102 
tajd

100 
tajd

●● oaúuh ixLHdjla oYu ixLHdjla f,i oelaùu

oYu ixLHd moaO;sfha § fuka fkdj oaúuh ixLHd moaO;sfha § Ndú; jkafka 0" 1 

hk b,lalï fol mu‚' oaúuh ixLHd moaO;sfha § fofla tAjdhska w.h fidhkq 

,efí' 0 iy 1 hk b,lalï foflka oYu ixLHdjla ksrEmKh l< yels h' 

WodyrKhla f,i 1011 oaúuh ixLHdjls' 
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20 
tajd

21 
tajd

1 0 1 1

23 
tajd

22 
tajd

  

1011 oYu ixLHdjla f,i olajuq'

1011
2
 = 1 × 23 + 0 ×  22 + 1 ×  21 + 1 × 2o 

 	  = 8 + 0 + 2 + 1
	 = 11

10

●● oYu ixLHdjla oaúuh ixLHdjla f,i oelaùu

oYu ixLHdjla oaúuh ixLHdjla f,i oelaùug my; olajd we;s mshjr wkq.ukh 

lrkq ,efí' 

●● oYu ixLHdj" ,íêh 0 jk f;la mshjfrka mshjr foflka fn§u 

●● tu fnfok iEu mshjrl § u fYaIh oelaùu 

●● tu mshjrj, § ,enqKq fYaIhka w. isg uq,g ilia lsÍu 

túg oYu ixLHdjg wkqrEm oaúuh ixLHdj ,efí'

 

ksoiqk 1

úisfol oYu ixLHdj oaúuh ixLHdjla f,i olajkak' 

2 22 

2 11       0

2  5       1

2  2       1

   1       0

22" oaúuh ixLHdjla f,i oelajq úg 10110 fõ'

22
10 

= 10110
2
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ksoiqk 2

1 isg 16 f;la olajd we;s tla tla oYu ixLHd oaúuh ixLHd f,i olajkak'

oYu ixLHdj oaúuh ixLHdj oYu ixLHdj oaúuh ixLHdj

1

2

3

4

5

6

7

8

0001

0010

0011

0100

0101

0110

0111

1000

9

10

11

12

13

14

15

16

1001

1010

1011

1100

1101

1110

1111

10000

1'12'3  oaúuh ksrEmKfha jeo.;alu iy jdis 

hï w.hla oelaùu i|yd  oaúuh ixLHdxl fkdjk ixLHdxl l%uhla Ndú; 

lrkafka kï Bg wod< j tlsfklg fjkia jQ jákdlïj,g ixfla; ^b,lalï& 

follg jeä m%udKhla Ndú; lsÍug isÿ fõ' WodyrKhla jYfhka: oYu ixLHd 

Ndú; lrkafka kï tlsfklg fjkia jQ b,lalï 10la Ndú; fõ' fufia Ndú; 

lr jákdlula fyda ix{djla fyda tla ia:dkhl isg ;j;a ia:dkhlg iïfm%aIKh 

lsÍfï § tlsfklg fjkia jQ fjda,aàh;d 10la Ndú; lsÍug isÿfõ' WodyrK f,i 

1" 2" 3" 4''' wdÈh i|yd  1 V" 2 V" 3 V" 4 V''' fhÈh yels h' ix{djla ;ekam;a lsÍu 

i|yd o by; l%uh Ndú; l< úg tlsfklg fjkia fjda,aàh;d 10la wjYH fõ' 

WodyrKhla f,i úúO fYaI pqïnl;ajhka oelaúh yels h' 

oYu ixLHd Ndú; lr 76 hk jákdlu ud¾.hla Èf.a iïfm%aIKh lsÍug wjYH 

kï tA i|yd 1'109 rEmfha oelafjk mßm:fha mßÈ úNjudkhlg 10 Vla ,nd § th 

fjkia lrñka m<uq j 6 Vla o fojkq j 7 Vla o ,ndÈh yels h' tfy;a fï w.hka" 

moaO;sh Èf.a .uka l< hq;af;a Odrdjka f,isks' fuys § ud¾.fha fjda,aàh;d neiau 

fya;=fjka wdodhl fl<jrg fjda,aÜógrhla iïnkaO l< úg ,efnk w.h 7 V  

iy 6 Vj,g jvd wvq fõ' fï w.hka ;ekam;a lsÍfï § iy ,nd .ekSfï § uq,a 

w.h fjkia úh yels nj fï wkqj meyeÈ,s fõ'
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vv

10 V

iïfm%aIK fl<jr wdodhl fl<jr

rEmh 1'109 -- oYuh ix{d Ndú;fhka iïfm%aIKh

tfy;a 76 iïfm%aIKh lsÍfï § oaúuh ixLHd Ndú; l< fyd;a 1001100 hk ix{dj 

iïfm%aIKh l< hq;= fõ' fuys § 1 f,i ´kE u by< fjda,aàh;djla ^+ 5 V muK& 

fhÈh yels jk w;r" wdodhl fl<jrg ,efnk fjda,aàh;dfõ m%udKh jeo.;a 

fkd fõ' wjYH jkafka fjda,aàh;djla ;sfí o fkd;sfí o hkak h' 

v

5 V

0

1

rEmh 1'110 -- oaúuh ix{d Ndú;fhka iïfm%aIKh

wm wjg isÿ jk fyda isÿ lrk ;;a;ajhka jeä m%udKhla úl,am follska hqla; 

fõ' WodyrK my; olajd we;'

0			   1

OFF			   ON
my;a 		  Wia 

ysia 			   msreKq 

ixjD; 	 újD; 

	 		  

hï isÿùul mej;sh yels ;;a;aj follg jvd we;s úg iSudka;hka ;SrKh lsÍfuka 

;;a;aj folla njg mßj¾;kh l< yels h' WodyrKhla f,i: gexlshla c,fhka 

msreKq wjia:dj iy ysia wjia:dj w;r ;;a;aj wkka; ixLHdjla mj;S' tfy;a 

gexlsfha hï uÜgula ;SrKh l< miq tu uÜgfuka by< 1 iy my< 0 f,i 

ie,lsh yels h' 
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fufia isÿ jk iy isÿ lrk ;;a;aj u; m%;sM,hla ,nd .ekSfï § tA i|yd  0 iy 1 

fhdod tAjdfha iïnkaO;djla  isÿ jk wkaou wkqj ;¾l ;;a;aj iïnkaO lsÍfuka 

m%;sM,h ,nd .ekSu myiq fõ' fï ;¾l ;;a;aj iïnkaO lrk wdldr my; úia;r 

fõ' 

1'12'4  oaúuh ixLHd ksrEmKh yd iïnkaO;d ;¾l mßm: 

hï hï ;¾l ;;a;aj f.dvkeÕSu yd ta ;¾l u; ;SrK .ekSu i|yd oaúuh ixLHd 

Ndú; flfrhs' m%dfhda.sl Ôú;fha § wjia:d folla ksrEmKh i|yd oaúuh 0 yd 1 

fhdod.; yels h' ksoiqkla f,i hula wfmalaIs; ;;a;ajhl ;sîu fyda fkd;sîu 

oelaúh yels h' tkï wfmalaIs; uÜgul mej;Su oaúuh z1Z f,i;a wfmalaIs; 

uÜgul fkdmej;Su oaúuh z0Z f,i;a ie,lsh yels h' tfuka u we;eï wjia:dj, 

fuys m%;sj¾;h o Ndú; fjhs' my; ksoiqka i,ld n,uq'

hï wdh;khl fiamamqj i|yd h;=re folla fhdod we;' tla h;=rla l<ukdlre  

(A) <Õ we;s w;r" wfkla h;=r whleñ (B) <Õ we;' fiamamqj újD; lsÍug kï 

l<ukdlre yd whleñ hk fofokd u isáh hq;= h' l<ukdlre fyda whleñ fyda 

muKla isáhfyd;a fiamamqj újD; l< fkdyels h' fï ;;a;ajh 1'7 j.=j u.ska 

;yjqre lr .; yels fjhs' 

A = l<ukdlre

A = 1 - l<ukdlre we;

A = 0 - l<ukdlre ke;

B = whleñ

B = 1 - whleñ we;

B = 0 - whleñ ke;

Z = fiamamqj

Z = 1-  újD; l< yels h

Z = 0 - újD; l< fkdyels h

j.=j 1'7

m%odkhka

Input
m%;sodk

Output

A B Z
0 0 0
0 1 0
1 0 0
1 1 1

fï j.=j wkqj fiamamqj újD; lsÍug A yd B hk fofokd u isáh hq;= nj ;yjqre 

fjhs' fuys § mqoa.,hka isàu oaúuh 1 uÕska o fkdisàu oaúuh 0 uÕska o ksrEmKh 

lr we;' ;j o: fiamamqj újD; ùu oaúuh z1Z uÕska o újD; fkdùu oaúuh z0Z uÕska 

o ksrEmKh fldg we;' 

fï isÿ ùu ;=,H úÿ,s mßm:hla fhdod f.k meyeÈ,s lr .; yels h' 
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A B
Z

rEmh 1'111 -- fiamamqj újD; lsÍu i|yd jQ úÿ,s mßm:hla

iaúÉp

negßh n,anh

m%dfhda.sl isÿ ùula WodyrKhla f,i Ndú; fldg ;¾luh wjia:djl m%;sM,h 

ilia flfrk wdldrh ms<sn| wjfndaOhla ,nd .ekSfuka miq bf,lafg%dksl 

lafIa;%fha Ndú; flfrk ;¾l oajdr (Logic gates) ms<sn| j fu;eka isg úuid 

n,uq'  

1'12'5  uQ,sl ;¾l oajdr (basic logic gates)

bf,lafg%dksl lafIa;%fha ;¾l mßm: ls%hd lrjkqfha tAjdg ,ndfok m%odk 

fjda,aàh;d mokï lr f.k h' ksoiqkla f,i bf,lafg%dksl oajdr mßm: i|yd 

m%odk fjda,aàh;dj + 5 V yd 0 V fõ' th oaúuh ixLHd f,i ms<sfj<ska ksrEmKh 

flfrkqfha z1Z yd z0Z f,isks' bf,lafg%dksl lafIa;%fha Ndú; flfrk oajdr mßm: 

ix.Dys; mßm: f,i ksmojd we;s w;r tla ix.Dys; mßm:hl oajdr lsysmhla 

wka;¾.; fõ' iEu oajdrhla i|yd u m%odk w.%" m%;sodk w.% iy iemhqï fjda,aàh;dj 

,nd §u i|yd w.% yd fmdÿ w.%hla ne.ska iukaú; fõ' 

uQ,sl oajdr mßm: ms<sn`o idlÉPd lsÍfï §" m%odk w.% yd m%;sodk w.%h muKla 

ms<sìUq lrñka ixfla;h fh¥ oajdr ixfla; flfrys muKla wjOdkh fhduq lruq'

uQ,sl ;¾l oajdr ;=kls' tajd kï"

  (i) AND oajdrh

 (ii) OR oajdrh iy

(iii) NOT oajdrh fõ'

fu;eka isg tla tla oajdrh ms<sn| j úuid n,uq' 

●● AND oaajdrh  ^;¾luh .=K lsÍu& 
			      	  								      
				     			 

rEmh 1'112 - iaúÉphg fY%a‚.; l< ir, úÿ,s mßm:hla

A B

Z

1'112 rEmfha olajd we;af;a 

fY%a‚.; j iaúÉp folla 

fhdod mykla ±,aùug tl,ia 

lrk ,o  ir, úÿ,s mßm:hls' 

fuys iaúÉp folla we;s ksid 

mej;sh yels iïnkaO;d  
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.Kk y;rls' th fofla mdofha o¾Ylhla f,i oelajqj fyd;a 2n fõ' n hkq 

m%odkhka ixLHdj hs' m%odkhka ;=kla we;s úg tau m%odk yeisrúh yels wdldr 

.Kk ^2 × 2 × 2& 8ls' 1'112 mßm:fha iaúÉph ixjD; lsÍu oaúuh z1Z f,i;a 

mßm:fha iaúÉph újD; j mej;Su oaúuh z0Z f,i;a myk oe,aùu oaúuh z1Z f,i;a 

myk fkdoe,aùu oaúuh z0Z f,i;a olajd j.=.; lruq'

					          
j.=j 1'8

m%odkhka

Input
m%;sodkh

Output
A B Z
0 0 0
0 1 0
1 0 0
1 1 1

fï igyk ixLHdxl j.=jla fyj;a i;H igykla f,i 

y`ÿkajhs' m%odkhka yd m%;sodkh i,ld neÆ úg m%odkhkays 

.=Ks;h m%;sodkh f,i ,eî we;s nj meyeÈ,s h' 

th A x B = Z f,i oelaúh yels jqj o nQ,shdkq ùc .Ks;fha 

§ Z = A.B f,i i|yka flfrhs' th m%ldY flfrkqfha 
A AND B hkqfjks' tu m%ldYh nQ,shdkq m%ldYh f,i 

y÷kajkq ,efí'

fujeks ;¾luh ;;a;ajhka iei`oSu i`oyd bf,lafg%dksl mßm: Ndú; lr ;¾l 

1 i|yd by< fjda,aàh;djla iy 0 i|yd Y+kH fjda,aàh;djla Ndú; lr m%;sM, 

,nd .; yels h'  fujeks mßm: ;¾l oajdr f,i (Logic gate) ye¢kafõ' tjeks 

oajdr lsysmhla ix.Dys; mßm: ;=< wka;¾.; fõ' ;¾l l%shdjka ,nd .ekSu i|yd 

Ndú; lrk oajdr i`oyd oaúO%ej g%dkaisiag¾ fyda  lafIa;% wdprK g%dkaisiag¾ Ndú; 

lr mßm: ilia lrkq ,efí' g%dkaisiag¾ Ndú; lr AND oajdr l%shdj ,nd .ekSu 

i|yd 1'113 rEmh wdldrfha mßm:hla Ndú; l< yels h'

R1

A

B

R2

T3

T2

T1

OZ

+5 V

rEmh 1'113 - AND oajdrh i|yd g%dkaisiagr mßm:h

fï mßm:fha m%odk w.% folla 

we;s w;r tAjd A yd B f,i kï 

lr we;' A fj;g yd B fj;g 

fjda,aàh;djla iemhQ úg 

muKla T1  yd T2  g%dkaisiagrj, 

BE ikaêh fmr keUqre ùu ksid 

g%dkaisiag¾ fol u ikakhkh 

lrhs' túg T3  g%dkaisiagrh lemS 

.sh wjia:djg m;a jk ksid 
Z ys m%;sodkh + fjda,aàh;djla 

.kS' fuf,i bf,lafg%daksl 
;dlaIKh u.ska ksmojk ,o 
AND oajdrhl ixfla;h 1'114 

rEmh u.ska o i;H;d j.=j fyj;a i;H igyk 1'9 j.=fjka o oelafõ' tA i|yd 

nQ,shdkq m%ldYkh o olajd we;'
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input output
A B Z
0 0 0
0 1 0
1 0 0
1 1 1

j.=j 1'9 - AND oajdrh i|yd i;H;d j.=j

rEmh 1'114 - AND oajdrfha ixfla;h

A

B
Z

input

input
output
Z = A.B

m%odk folla iys; AND oajdr folla fhdod f.k m%odkhka ;=kla iys; oajdr 

l%shdj ,nd .ekSu

rEmh 1'115 - m%odk w.% folla iys; AND oajdr folla uÕska m%odk w.% 3la iys; AND oajdr 

ls%hdj ,nd .ekSu

A

B

C
A.B.C

A.B

Z

1'115 rEmfha oelafjk mßÈ tla AND oajdrhla i`oyd A yd B m%odkhka ,nd ÿka úg 

tys m%;sodkh A'B fõ' wfkla oajdrfha tla m%odkhla f,i ta m%;sodkh ,ndfok 

w;r" b;sß m%odkh ^C& o ta AND oajdrhg ,nd fohs'

●● OR oajdrh (;¾luh tl;= lsÍu) 
1'116 rEmfha olajd we;af;a iaúÉp folla iudka;r.; j iïnkaO l< ir, úÿ,s 

mßm:hls' fï mßm:fha iaúÉph ixjD; lsÍu ;¾luh z1Z f,i;a iaúÉph újD; 

lsÍu ;¾luh z0Z f,i;a" myk oe,aùu ;¾luh z1Z f,i;a" myk fkdoe,aùu 

;¾luh z0Z f,i;a olajd mßm:h yeisrúh yels wdldr ish,a, yd myfka ;¾luh 

;;a;ajh i;H igykl olajuq'

rEmh 1'116 - iaúÉp iudka;r.; l< ir, úÿ,s mßm:h

A
B

Z
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m%odkhka

input
m%;sodkh

output
A B Z
0 0 0
0 1 1
1 0 1
1 1 1

j.=j 1'10 - OR oajdrh i|yd 

i;H;d igyk

fï j.=fõ m%odk wkqj m%;sodkh yeisfrk wdldrh 

;¾luh tl;= lsÍuls' ta wkqj ;¾luh tl;= lsÍu 

isÿ flfrk oajdrh OR oajdrh f,i y÷kajhs' j.=j 

1'10 u.ska OR oajdrhla i|yd i;H igyk bÈßm;a 

lr we;' fujeks ;¾luh tl;= lsÍï i`oyd 

bf,lafg%dksl lafIa;%fha OR oajdr Ndú; flfrk 

w;r 1'117 (a) rEmh u.ska tys g%dkaisiag¾ mßm:h o 

ixfla;h 1'117 (b) rEmfhka o olajd we;'

A

Z

B

rEmh 1'117 (a) - OR oajdrh i|yd mßm:h

rEmh 1'117 (b) - OR oajdrh 

i|yd ixfla;h

input A
input B output Z

m%odk fofla OR oajdrhlaa u`.ska m%odk ;=fka OR oajdr l%shdj ,nd .ekSu 

rEmh 1'118 - m%odk fofla OR oajdrhla u.ska m%odk ;=fka OR oajdr l%shdj ,nd .ekSu

A
B

C
A + B

A + B + C
Z

P

Q

1'118 rEmfha oelafjk OR oajdr i|yd i;H igyk ilia flfrkqfha ;¾luh 

tl;= lsÍula f,i ksid fuys nQ,shdkq m%ldYh Z = A + B + C fõ' rEmfha mßÈ 

tla OR oajdr m%odk w.% folg Ayd B m%odkhka ,nd § tys m%;sodkh wfkla OR 

oajdrfha tla m%odkhla f,i iïnkaO flf¾' b;sß ^C& m%odkh Q oajdrfha wfkla 

m%odkh f,i ,nd fohs'
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●● NOT  oajdrh ^;¾luh wmj¾;lh&

rEmh 1'119 - NOT oajdrh i|yd 

iul úÿ,s mßm:h

Z
A

1'119 rEmfha olajd we;s ir, úÿ,s mßm:fha 

myklg iudka;r.; j iaúphla fhdod we;' 

tneúka iaúph újD;j we;s úg myk oe,afjk 

w;r" iaúÉph ixjD; l< úg myk ksfõ' fuh 

wmj¾;hla ^inverter& f,i y÷kajhs' iaúÉpfha 

yeisrùu yd myfka ;;a;ajh i;H igykla u.ska 

olajuq' fuys úfYaI;ajh jkqfha m%odk w.% tlla 

muKla ;sîu h' tfukau m%;sodkh m%odkfha 

wmj¾;kh f,i ,efnhs' 

	

A Ā
Z m%;sodkhm%odkh

Z = Ā  

A Z
0 1
1 0

j.=j 1'11 - NOT oajdrh i|yd i;H;d j.=j

fujeks mßm:hla g%dkaisiag¾ Ndú;fhka ksmojd we;s wdldrh iy NOT oajdrfha 

ixfla;h 1'120 (a) yd (b) rEm u`.ska olajd we;'

A

(b)
Z outputinput

A

+ 5 V

VO

rEmh 1'120 - (a) g%dkaisiagrhla fhdod f.k NOT oajdr ls%hdj ,nd .ekSu (b) NOT 
oajdrfha ixfla;h

(a)

wmj¾;lh i|yd nQ,shdkq m%ldYkh Z = Ā f,i olajkq ,efí'

by; oajdr l%shd ,nd .ekSug Ndú; lrk oajdr m%d:ñl oajdr f,i ye`Èkafõ' fï 

oajdr tlsfkl iïnkaO lr oaú;Shsl oajdr l%shd ,nd .; yelි h'
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1'12'6  oaú;Shsl ;¾l oajdr 

m%d:ñl ;¾l oajdr lsysmhla ixfhdackh lsÍfuka ,nd .; yels m%;sodkh ;ks 

oajdrhlska ,nd .ekSu i|yd ilia l< oajdr oaú;Shsl oajdr f,i y÷kajනු ,efí' 

ta wkqj oaú;Shsl oajdr lsysmhls' tkï 

•	 NOR oajdrh

•	 NAND oajdrh

•	 X- OR oajdrh

•	 X-NOR oajdrh

●● NOR oajdrh (NOT OR oajdrh)
1'121 rEmh u`.ska olajd we;af;a ms<shjk u.ska md,kh jk úÿ,s mßm:hls' tys  

idudkH ixjD; w.%h iu`. mykla yd úÿ,s iemhqula iys; ixjD; mßm:hla we;s 

w;r" ms<shjk o`.rhg iaúÉp folla iudka;r.; j" iemhqula yryd iïnkaO lr 

we;' iaúÉp fol  A yd B f,i o" myk Z f,i o i,ld mßm:h i|yd oaúuh 

ixLHd fhdod i;H igyk f.dvk`.uq'

rEmh 1'121 (a) - NOR oajdrh i|yd ms<shjk u.ska md,k úÿ,s mßm:h

VS2

Z

BA

VS1

iaúp ixjD; lsÍu “1” f,i o újD; lsÍu  “0” f,i o i,lk w;r" myk oe,aùu  

“1”f,i o ksùu  “0” f,i o i,lkq ,efí' 

A B Z
0 0 1
0 1 0
1 0 0
1 1 0

j.=j 1'12 - NOR oajdrh 
i|yd i;H;d j.=j

fuu i;H igyk OR oajdrfha wmj¾;lh nj meyeÈ,s j fmfka' 

ta wkqj fï l%shdj,sh uQ,sl oajdr Ndú;fhka fuf,i oelaúh 

yels h'
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A + B

A + B

Z
=

A
B
rEmh 1'121 (b) - OR yd NOT oajdr uÕska NOR oajdr ls%hdj ,nd .ekSu 	

fï oajdr mßm:h i|yd nQ,shdkq m%ldYh o OR oajdrfha wmj¾;kh nj meyeÈ,s h' 

ta wkqj nQ,shdkq m%ldYh Z = A + B fõ' fujeks oajdr foll m%;sM,h ,nd .; yels 

;ks oajdrhla f,i NOR oajdrh y÷kajkq ,nk w;r" NOR oajdrfhys  ixfla;h 

1'121 (c) rEmfhka oelafõ'

A
B P Z Z = A + B - nQ,shdkq m%ldYh

rEmh 1'121 (c) -NOR oajdrfhys ixfla;h

●● NAND oajdrh (NOT AND oajdrh)
1'122 rEmh u`.ska olajd we;af;a NAND l%shdj ,nd .ekSug Ndú; lrk mßm:hls'  

tys tl u fjki iaúÉp fol fYA%Ks.; j iïnkaO lr ;sîu hs' 

rEmh 1'122 - ms<shjk u.ska md,l úÿ,s mßm:hla

Z

VS 2

A

B

VB 1

j.=j 1'13 - NAND oajdrh i|yd i;H;d 

j.=j

m%odkhka input m%;sodkh output

A B Z
0 0 1
0 1 1
1 0 1
1 1 0

1'122 rEmh u.ska oelafjk mßm:h i`oyd 

oaúuh ixLHd fhdod i;H igyk 

f.dvk.uq' fï i;H;d igyk wkqj tys 

m%;sM,h AND oajdrfha l%shdfõ wmj¾;kh 

nj meyeÈ,s fõ' tys nQ,shdkq m%ldYkh o 

m%odk fofla AND l%shdfõ wmj¾;kh 

f,i oelaúh yels h' ta wkqj nQ,shdkq 

m%ldYh Z = A . B  f,i i|yka l< yels 

h' NAND oajdrh uQ,sl oajdr Ndú;fhka 

,nd.; yels wdldrh 1'123 rEmfhka olajd 

we;'
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rEmh 1'123 - AND yd NOT oajdr fhdod NAND oajdr ls%hdj ,nd .ekSu

A . BA . BA

B

fï oajdr ixhqla;fha m%;sM,h ,nd.; yels ;ks oajdrh NAND oajdrh f,i y÷kajuq' 

NAND oajdrfha ixfla;h 1'124 rEmfhka oelafõ'

ZA

B
rEmh 1'124 - NAND oajdrfha ixfla;  

●● X - OR oajdrh (EXCLUSIVE OR)

rEmh 1'125 - foux iaúÉp mßm:h

Z
N

1'125 rEmh u`.ska foux iaúÉphla fh¥ mßm:hla olajd we;' tys iaúÉph by<g 

fh¥ úg oaúuh z1Z o my<g fh¥ úg oaúuh z0Z o f,i;a" myk oe,aùu oaúuh 1 

f,i;a fkd oe,aùu oaúuh z0Z f,i;a olajd i;H igyk f.dvk`.uq'

m%odkhka

input
m%;sodkh

output
A B Z
0 0 0
0 1 1
1 0 1
1 1 0

j.=j 1'14 - XOR oajdrh 

i|yd i;H;d j.=j
fï i;H igyk wkqj m%odkhkaf.a w.hka m%;súreoaO 

jk úg m%;sodkh 1 jk nj fmfka' fï l%shdj,sh i`oyd 

uQ,sl ;¾l oajdr fhdodf.k fuys m%;sM,h ,nd .kakd 

wdldrh úuid n,uq'
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Z = Ā . B + A . B

rEmh 1'126 - X - OR oajdrh i|yd jQ uQ,sl oajdr fh¥ mßm:h

B

A

B

B

Z
Ā . B

A . BA

B

Ā

fï oajdr mßm:h i|yd i;H igyk f.dvk`.uq'

j.=j 1'15 - 1'126 rEmfhys jQ mßm:h i|yd i;H;d j.=j

A B Ā B Ā . B A . B Ā . B + A . B
0 0 1 1 0 0 0
0 1 1 0 1 0 1
1 0 0 1 0 1 1
1 1 0 0 0 0 0

fï oajdr ixhqla;fha m%;sM,h ;kss oajdrhl m%;sM,h f,i ieliQ oajdrh X - OR 

oajdrh f,i y`ÿkajk w;r" tys ixfla;h 1'127 rEmh u`.ska olajd we;' 

rEmh 1'127 - X - OR oajdrfha ixfla;h

A
B P Z Z = A + B

nQ,shdkq m%fïhhka wkqj" 

Ā . B + A . B = A + B

1'12'7 ixfhdack ;¾l mßm: (combinational logic circuits)

lsishï l%shdj,shla md,kh i|yd ;¾l oajdr lsysmhla fhdod .ekSu i|yd Ndú; 

flfrk mßm: ixfhdack ;¾l oajdr f,i y÷kajkq ,efí' tjeks mßm: fhdod .; 

yels WodyrKhla my; oelafõ' fï mßm:fha ;ekqï tallh oajdr fõ'

rd;%S ld,fha m%Odk úÿ,s iemhqu úikaê jQ wjia:djl negßhla u.ska úÿ,s mykla 

oe,aùu i|yd jQ mßm:hla f.dv ke.Su i,ld n,uq' fuys § rd;%S ld,fha oaúuh 

—1˜ f,i ix{djla ,nd.; yels mßm:hla Ndú; jkafka hehs is;uq' mßm:h f.dv 

ke.Sug fmr tA i|yd jQ i;H igyk f.dv kÕuq'
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A - m%Odk úÿ,s iemhqu

A = 1 - m%Odk iemhqu we;s úg" A = 0 - m%Odk iemhqu ke;s úg 

B = 1 - rd;%s ld,h		  B = 0 - Èjd ld,h 

f,i i,luq'

fï mßm:fha negßhla u.ska myk oe,aúh hq;= jkafka m%Odk iemhqu úikaê j 

we;s rd;%s ld,fha § muKla ksid m%;sodk 1 úh hq;af;a ta ;¾l ;;a;ajh hgf;a 

muKls' tA wkqj tu wjia:dj i|yd nQ,shdkq m%ldYh igyka lruq'

j.=j 1'16

m%odkhka

input
m%;sodkh

output
A B Z
0 0 0
0 1 1
1 0 0
1 1 0

Z =  Ā.B

A

B
Z ×

●● NAND oajdr muKla Ndú; fldg fjk;a oajdr l%shd ,nd .ekSu

A  Ā
NAND oajdrfha m%odk w.% fol tlg iïnkaO lr m%odkhla ,nd ÿka úg m%;sodkh 

NOT oajdr l%shdjg iudk fjhs'

A.A = A ksid

Z =  Ā

j.=j 1'17

m%odkhka

input
m%;sodhka

output
A Z
0 1
1 0
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●● NAND oajdr u.ska OR oajdr l%shdj ,nd .ekSu

Z = Ā . BB

A
Ā 

 B

Ā . B

j.=j 1'18

A B Ā B Ā . B Ā . B
0 0 1 1 1 0
0 1 1 0 0 1
1 0 0 1 0 1
1 1 0 0 0 1

 Ā . B = A + B

●● NAND oajdr Ndú;fhka AND oajdr l%shdj ,nd .ekSu

Z = A .B

B

A

A . B

j.=j 1'19

A B A.B A.B A.B 
0 0 0 1 0
0 1 0 1 0
1 0 0 1 0
1 1 1 0 1

A.B  = A.B

●● NOR oajdr muKla Nú;fhka fjk;a oajdr l%shd ,nd .ekSu

NOT l%shdj

A
Ā

NOR oajdrfha m%odkhka tlg iïnkaO 

fldg m%odkhla ,nd ÿka úg m%;sodkh OT  
oajdr l%shdjg iudk fõ'
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m%odkhka

input
m%;sodhka

output
A Z
0 1
1 0

j.=j 1'20 - NOR oajdr uÕska NOT l%shdj ,nd .ekSu

A + A = A ksid

Z = Ā

●● NOR oajdr u.ska OR oajdr l%shdj ,nd .ekSu

B

A

A + B A +B

Z

j.=j 1'21

A B A+B A+B A+B 
0 0 0 1 0
0 1 1 0 1
1 0 1 0 1
1 1 1 0 1

A+B  = A+B

●● NOR oajdr u.ska AND oajdr l%shdj ,nd .ekSu

B

A
Ā 

 B

Ā + B

Ā + B = A . B

Ā + B = A . B
Z = A . B

j.=j 1'22

A B Ā B Ā + B Ā + B
0 0 1 1 1 0
0 1 1 0 1 0
1 0 0 1 1 0
1 1 0 0 0 1
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●● my; mßm:fha m%;sodkh OR oajdrfha m%;sodkhg iudk h' tneúka fï mßm:h 

fjkqjg OR oajdrhla muKla fhdod .; yels fõ'

Z = A . B + A + B

B
A

j.=j 1'23

A B A.B A + B A . B + A + B
0 0 0 0 0
0 1 0 1 1
1 0 0 1 1
1 1 1 0 1

oajdr mßm:hlg m%odkhla ,nd §"  m%;sodkh ,nd .ekSug hï ld, m%udohla we;s 

fõ' oajdr m%udKh jeä jk úg ld, m%udoh jeä fõ' tkï m%pdrK mud ld,h 

(Propagation delay) jeä jk ksid yels ;dla oajdr m%udKh wvq lsÍu wjYH fõ'

fudag¾ r:hl .shr ksoyia j ̂ neutral& yd w;a ;sßx. fhdod we;s úg muKla mK 

.ekajqï fudag¾h ls%hd lr ùug yels jk mßÈ oajdr mßm:hla f.dv k`.kak'

G = 1 - .shrh fhdod we;s wjia:dj

G = 0 - .shrh ksoyia j we;s wjia:dj

B = 1 - w;a ;sßx. fhdod we;s wjia:dj

B = 0 - w;a ;sßx. ksoyia j we;s wjia:dj

S = 1 - h;=r l%shd lrùu

S = 0 - h;=r l%shd fkd lrùu

Z = 1 - fudagrh l%shd lsÍu

Z = 0 - fudagrh l%shd fkd lsÍu

ksoiqk
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by; o;a; Wmfhda.S lr f.k i;H;d j.=j f.dv k.uq'

j.=j 1'24

S G B Z
0 0 0 0
0 0 1 0
0 1 0 0
0 1 1 0
1 0 0 0
1 0 1 1
1 1 0 0
1 1 1 0

}iaúÉph l%shd fkdlrk ksid fï wjia:dj 

fkdi,ld yef¾'

th oaúuh 1 njg m;a lsÍug G ys m%odkh wmj¾;kh l< hq;= h' ta wkqj nq,shdkq 

m%ldYkh fuf,i oelaúh yels h' 

Z = S.G.B 

by; nQ,shdkq m%ldYkhg wod< oajdr mßm:h my; mßÈ f.dvkeÕsh yels h'

S
G

B

Z = S.G.B 
S.G

fudagrh l%shd;aul úh hq;af;a fuu wjia:dfõ § ksid 

nQ,shdkq m%ldYh ,sùfï § m%odkhkays iajrEm oaúuh 

z1Z njg m;a l< hq;= h' G = 0 jk wjia:dj ie,l+ úg
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●● NAND  oajdr iy NOR oajdr muKla Ndú; lr fjk;a oajdr l%shd 

,nd .ekSu

j.=j 1'25

oajdr l%shdj NAND  oajdr Ndú;fhka NOR oajdr Ndú;fhka

wmj¾;l

 l%shdj
A Z = Ā     

A     Z
0 1
1 0  

A 
Z  = Ā      

A     Z
0 1
1 0

AND 
l%shdj 

Z = A.B = A.B

A.B

A

B

A B Ā B Ā + B Ā + B = A.B
0 0 1 1 1 0
0 1 1 0 1 0
1 0 0 1 1 0
1 1 0 0 0 1

B
A =A . BĀ + B  

OR 
l%shdj

A B Ā B Ā . B Ā . B  = A+B
0 0 1 1 1 0
0 1 1 0 0 1
1 0 0 1 0 1
1 1 0 0 0 1

B
A

Ā . B = A +B

B
A

 A+B  = A +B

A+B 

NAND l%shdj 
A

B  A . B

B
A

A . B

 NOR l%shdj

A
B Z

B
A

A + B
A+B 

A
B

X - OR 
l%shdj

B
A Z

B
Z

A

 B

A

Z

                                  Z = A +  B

Z = A +  B

B Z
A
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1'12'8 wkql%ñl ;¾l mßm:

wkql%ñl ;¾l mßm:j, ;ekqï tall ms<sfmd< (flip-flop) fõ' ms<sfmd<j, úfYaI 

,laIKhla kï ;¾l ;;a;ajhla u;l ;nd .ekSfï yelshdj hs' tneúka hï ;¾l 

;;a;ajhla m%;sodkhg fhduq l< úg ta wkqj m%;sodkh ,nd §fï § Bg fmr ;;a;ajh 

o ie,ls,a,g .; hq;= fõ' ms<sfmd< mßm: NAND iy NOR oajdr Ndú;fhka 

tl,ia l< yels h'

●● S - R ms<sfmd< (Set - Reset flip flop)

	

S

R

Q

Q

NAND   LATCH

S

R

Q

Q

NOR   LATCH

S = Set  m%odkh 	

S = 1 jk úg Q m%;sodkh 1 úh hq;= h'

R = Reset  m%odkh 

R = 1 jk úg Q m%;sodkh 0 úh hq;= h' ^m%;sodkh uq,a wjia:djg m;a ùu&'

Q hkq úl,am m%;sodkh hs' th wjYH wjia:dj, § muKla Ndú; lrkq ,efí' S - R  
ms<sfmd< mßm:h ksjerÈ j l%shdlrk úg"  

Q = 1 úg" Q = 0 úh hq;= h' Q = 0 jk úg  Q = 1  úh hq;= h'

SR  m%odkhka wkqms<sfj<ska ,nd fok úg my; 1'26 j.=j wkq.ukh l< hq;= fõ' 

S R

1 wjia:dj 0 0
2 wjia:dj 0 1
3 wjia:dj 1 0
4 wjia:dj 1 1

j.=j 1'26 
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úfYaIfhka m%odk foll ;¾l ;;a;ajh tlajru fjkia lsÍfï § l=uk m%odkh 

m%uqL jkafka oehs ksYaÑ; j ;SrKh l< fkdyels h' tu ksid tla m%odkhla muKla 

tla jrl § fjkia l< yels jk mßÈ i;H igyk ilia l< hq;= h'

●● S iy Rj,g ,nd fok ;¾l wjia:d ie,l+ úg m<uq jk wjia:dj ^0"0& isg 

fojk wjia:dj ^0"1& ,nd §fï § fjkia l< hq;af;a R muKla ksid .eg¨jla 

we;s fkd fõ' tfy;a ^0" 1& isg (1-, 0) fj;g udre ùfï § tlajru m%odkhka 

folu fjkia lsÍug isÿ fõ' fufia fjkia lsÍfï §" 

●● R fmrgq jqj fyd;a 0, 1  0" 0  1" 0 fõ' 

●● S fmrgq jqj fyd;a 0" 1  1" 1  1" 0 fõ' 

tu ksid f;jk wjia:djg fmr w;rueÈ wjia:d folla miq lrhs' ta wkqj m%;sodkh 

fjkia úh yels h' 

tksid fuu ;;a;ajh je<elaùug m%dfhda.sl j m%odkhka ,nd §fï § tlajrlg tla 

m%odkhla muKla fjkia jk f,i my; wdldrhg i;H igyka ks¾udKh lrkq 

,efí'

	

S R Q Q
0 0 1 1
0 1 1 0
1 1 1 0
1 0 0 1
1 1 0 1

j.=j 1'27 - NAND i`oyd i;H;d j.=j

S R Q Q
1 1 0 0
0 1 1 0
0 0 1 0
1 0 0 1
0 0 0 1

j.=j 1'28 NOR i`oyd i;H;d j.=j

by; i;H igyk Ndú; lr mshjr y;rla i`oyd jQ i;H igyk iïmQ¾K l< 

yels h'

	

S R Q Q

0 0 fkd;ld yÍ

0 1 1 0
1 0 0 1
1 1 fmr ;;a;ajh

j.=j 1'29 - NAND i`oyd

S R Q Q

0 0 fmr ;;a;ajh

0 1 1 0
1 0 0 1
1 1 fkd;ld yÍ

j.=j 1'30 - NOR i`oyd
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by; i;H igyka Ndú; lr my; ks.ukj,g t<ôh yels h'

1' 	NAND ms<sfmd< 0, 0 wjia:dfõ § iy NOR ms<sfmd<ys 1" 1 wjia:dfõ § Q iy 

Q   m%;sodkhka iudk jk ksid ta wjia:dj fkd;ld yÍ' 

2' 	NAND ms<sfmd< 1" 1 wjia:dfõ § iy NOR ms<sfmd<ys 0" 0 wjia:dfõ § Bg fmr 

m%;sodk ;¾l ;;a;ajh fkdfjkia j mj;ajd f.k hk fyhska ta wjia:dj u;l 

;nd .ekSfï wjia:dj f,i ie,fla'

3' 	ms<sfmd< fofla u S = 1 jk úg Q = 0 iy R = 1 jk úg Q = 1 fõ' tys fujeks 

ms<sfmd,l úh hq;af;a S = 1 jk úg Q = 1 ùu;a R = 1 jk úg Q = 0 ùu h' 

tu ksid by; ;¾l ;;a;ajh ,nd .ekSu i|yd m%odkhka fol wmj¾;l lrkq 

,efí' my; leá igyk NOR yd NAND oajdrj,ska ;ekq ms<sfmd< j¾. folg 

u fmdÿ fõ' 

S S

R R Q

Q

     SR ms<sfmd<la

●● >áld iys; ms<sfmd< (clocked  S - R flip flop) 
          

by; i|yka SR ms<sfmd<j,g m%odkhka ,nd ÿka jyd u m%;sodkh ,efí' wmg 

wjYH wjia:dj, § muKla m%;sodkh ,nd .ekSu i`oyd >áld iys; S-R ms<sfmd< 

Ndú; flfrhs'

QS

R

CK

Q

Q

S

R

CK

Q

NAND		 LATCH NOR	 LATCH
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CK S R Q Q

0 0 0 fmr ;;a;ajh

0 0 1 fmr ;;a;ajh

0 1 0 fmr ;;a;ajh

0 1 1 fmr ;;a;ajh

1 0 0 fkd;ld yÍ

1 0 1 0 1
1 1 0 1 0
1 1 1 fmr ;;a;ajh

j.=j 1'31 - NAND i`oyd

CK S R Q Q

0 0 0 fmr ;;a;ajh

0 0 1 0 1
0 1 0 1 0
0 1 1 fkd;ld yÍ

1 0 0 fmr ;;a;ajh

1 0 1 fmr ;;a;ajh

1 0 0 fmr ;;a;ajh

1 1 1 fmr ;;a;ajh

j.=j 1'32 - NOR i`oyd

by; i;H;d igyka Ndú; lr my; ks.ukj,g t<ôh yels h'

1' 	NAND oajdr Ndú; lrk ,o ms<sfmd<j,ska m%;sodkh ,nd .; yelafla >áld 

iamkaoh by< ;¾l ;;a;ajfha mj;sk úg § h' 

2' NOR oajdr Ndú; lrk ,o ms<sfmd<j,ska m%;sodkh ,nd .; yelafla >áld 

iamkaoh my< ;¾l ;;a;ajfha mj;sk úg§ h' 

3' 	ms<sfmd< j¾. foflys u Set m%odkh 1 jk úg Q m%;sodkh 1 jk w;r Reset 
m%odkh 1 jk úg Q m%;sodkh O fõ'

>áld iamkaokhl (Clock Pulse) ,laIK
	

mgq ld¾hh pl%hla (Duty Cycle) iys; y;/ia  ;rx.hla >áld iamkaokhla f,i 

y÷kajhs' fï iamkaohl m%foaY y;rla wka;¾.;h'  

by< ;¾l uÜgu

my< ;¾l uÜgu

my< hk fl<jr

by< hk fl<jr

>áld iamkaoh

hï mßm:hla il%Sh lsÍug n,dfmdfrd;a;= jk wjia:dj ;SrKh lsÍu i|yd >áld 

iamkaokhla Ndú; lsÍfï §" tys by< ;¾l uÜgu fyda my< ;¾l uÜgu hï ld, 

iSudjla ;=< mj;sk ksid tlS ld, iSudj ´kE u wjia:djl Ndú; l< fkdyels 

h' wjia:dj ;SrKh flfrkafka tys by< hk fl<jr fyda my< hk fl<jr 
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fyda fõ' by< ;¾l uÜgfï § l%shd;aul jk mßm: by< hk fl<jf¾ § il%Sh 

fõ' tfuka u my< ;¾l uÜgfï § l%shd;aul jk mßm: my< hk fl<jf¾ § 

il%Sh fõ' mßm: igykaj, by< hk fl<jr iy my< hk fl<jr my; i|yka 

ixfla;j,ska olajd we;' 

rEmh 1'128 (a) - by< hk fl<jf¾ §

^ rising edge& il%Sh jk mßm:

CK  fyda

rEmh 1'128 (b) - my< hk fl<jf¾ § ^

talling edge) il%Sh jk mßm:

fyda

fï wkqj NAND iy NOR oajdr fh¥ ms<sfmd<j, leá igyka my; oelafõ' 

rEmh 1'129 - >áld iamkao iys; SR ms<sfmd<

NAND

CK

S

R Q

Q

NOR

CK

S

R Q

Q

● DATA  j¾.fha ms<sfmd< (D type flip - flop)

S iy R m%odkhka wmj¾;lhlska iïnkaO l< úg tu m%odkhka folg tlsfkl

fjkia ;¾l ;;ajhka m%odkh fõ' lsis úfgl;a iudk ;¾l ;;a;ajhka m%odkh 

fkd fõ'

rEmh 1'130 -  DATA ms<sfmd<

D

CK

Q

QD S

R Q

Q
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D j¾.fha ms<sfmd<j, m%odk iy m%;sodk w.%j,g wu;r j ;j;a m%odkhka folla

fhdod we;' tu m%odkhka wks;a m%odkhkag iajdëk j l%shd;aul jk mrsos ilid 

we;' Preset w.%h O l< úg m%;sodkh 1 jk w;r" Clear w.%h O jk úg m%;sodkh

0 fõ' fï w.% fol il%Sh jkafka my< ;¾l ;;a;ajfha § h' D j¾.fha ms<sfmd<l

leá igyk iy i;H igyk my; 1'131 rEmfha oelafõ'

PR CLR CK D Q Q
0 0 × × ×

0 1 × 1 0
1 0 × 0 1
1 1 0 0 1
1 1 1 1 0

rEmh 1'131 - D j¾.fha ms<s fmd<la

PR

CLR
CK

D

Q

Q

● J-k ms<sfmd<

NAND  oajdr fh¥ S - R ms<sfmd<j, m%odkhka fol u 1 jk úg fkd;ld yßk

wjia:djla ,efí' J - R ms<sfmd< tu wjia:dj o m%fhdackhg f.k we;' m%odkhka

fol u 1 jk úg >ál iamkaok ,nd §fï § jßka jr m%;sodkh udre fõ' fuh 

ON - OFF iaúphla f,i l%shdlrk neúka Toggle wjia:dj f,i ie,fla' J - K 
ms<sfmd<j, o md,l ;¾l uÜgfï § il%Sh jk Preset iy clear hkqfjka w.%

folla we;' fï wkqj J - K ms<sfmd< leá igykla iy ixLHd igyk my; 1-.132
rEmfha ±lafõ' J - K ms<sfmd< >áld iamkaokh il%Sh jkafka my< hk fl<jf¾

§ h'

CK PR CL J K Q Q
0 0 × × × ×

0 1 × × 1 0
1 0 × × 0 1
1 1 0 0 fmr ;;ajh 

1 1 0 1 0 1
1 1 1 0 1 0
1 1 1 1 TogglerEmh 1'132 - JK j¾.fha ms<sfmd<

PR

CK

J

CLR
K Q

Q
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● Toggle j¾.fha ms<sfmd<

J - K ms<sfmd<l m%odkhka fol újD; mßm: j we;s úg ta m%odkhka by< ;¾l

;;a;ajfha mj;S' túg >áld iamkao u`.ska m%;sodkhka fjkia fõ'

rEmh 1'133 - J-K j¾.fha ms<sfmd<l m%odkhka fol újD; mßm: f,i we;s úg

PR

CLR Q

Q
CK

wkql%ñl ;¾l mßm:fha by<g .‚kh

J - K ms<sfmd< fY%aKshla T j¾.fha ms<sfmd< f,i fhdod .ksñka m%odkhg iamkao

fY%aKshla ,nd ÿka úg oaúuh ixLHdj,ska by<g .Kka lsÍu l< yels h'

rEmh 1'134 - 

J J J JQ
QA

QB QC QD

Q Q Q
CK CK CK CK

PR PR PR PR

K K K K
CL CL CL CL

Q Q Q Q

1

0000
0001

0010 0100 10000110
0011 0101 0111

CK

CLR

QA

QB

QC

QD

7 134 10 162 8 145 113 9 156 12

rEmh 1'135 (a) - JK ms<sfmd< 4la fh¥ by<g .‚kh
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fla;lhla (encoder) hkq fla;lrKh i|yd Ndú; flfrk bf,lafg%dksl 

mßm:hls' fla;lrKh lrk ,o f;dr;=re kej; uq,a wdldrhg yerùu i|yd 

Ndú; flfrk mßm:hla úfla;lhla (decoder) f,i ye¢kafjhs'

ixLHd mß.Klj, f;dr;=re yeisrùfï § ish¨ f;dr;=re oaúuh ixLHd njg 

yerúh hq;= h' fï i|yd fkdfhl=;a fla; l%u Ndú; fõ' oYu ixLHd oaúuh ixLHd 

njg yerùu iy oaúuh ixLHd oYu ixLHd njg yerùu i|yd Ndú; l< yels 

mßm: folla ms<sn| j wm fuys § idlÉcd lruq'

●● oYu ixLHd oaúuh ixLHd njg yerùu

0 isg 9 olajd oYu ixLHd 0 0 0 0"  0 0 0 1"  0 0 1 0"   0 0 1 1"   0 1 0 0"  0 1 0 1"   

0 1 1 1"  0 1 1 0"  1 0 0 0"  iy  1 0 0 1 hk oaúuh ixLHd f,i fla;lrKh lrk 

mßm:hla 1'136 (b) rEmfha fmkajd we;'

tys 0 isg 9 olajd ixLHd ksrEmKh lrk fnd;a;ï fm,la we;' tA tla tla fnd;a;u 

tnQ úg mßm:fha A, B, C iy D hk m%;sodkj,ska wod< oaúuh fla; ,efí'

1

5 V

2
3
4
5
6
7
8
9

A B C D
rEmh 1'136 (b) - oYu ixLHd oaúuh ixLHd njg yrjk fla;lhla

fuu mßm:fha lsisu fnd;a;ula Tnd ke;s úg tys we;s ish¨u OR oajdrj, ish¨u 

m%odk 0 ;¾luh wjia:dfõ mj;shs' túg A B C D m%;sodkj, w.h 0 0 0 0 fjhs' 

1 ksrEmKh lrk fnd;a;u tnq úg D m%;sodkh iys; O R oajdrfha tla m%odkhla 

muKla 1 ;¾luh wjia:djg m;ajk w;r wfkla ish¨ m%odk 0 wjia:dfõ mj;shs' 

tu ksid A B C D m%;sodkj, w.h 0 0 0 1 fjhs' fuu wdldrhg wfkla fnd;a;ï 

tnQ úg ,efnk m%;sodk o Tng ks¾Kh lr.; yels h'
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●● oaúuh ixLHd oYu ixLHd njg yerùu

1'136 (c) rEmfha fmkajd we;af;a 7442 ix.Dys; mßm:h Ndú;fhka idok ,o oaúuh 

ixLHd oYu ixLHd njg yrjk úfla;lhls' thg A0"  A1"  A2 iy A3 hk m%odkj,g 

iïnkaO iaúÉp u.ska 0 0 0 0"  0 0 0 1 wdÈ oaúuh ixLHd m%odkh l< yels h' iaúÉp 

ish,a, jid we;s úg m%odkh 0 0 0 0 jk w;r" túg 0 m%;sodkhg iïnkaO m%ldY 

úfudapl vfhdavh muKla oe,afõ' m%odkh 0 0 0 1 jk úg 1 m%;sodkhg iïnkaO 

m%ldY úfudapl vfhdavh muKla oe,afõ' fuu wdldrhg tlA tla oaúuh fla;hg 

wkqrEm jk oYu ixLHd fmkaúh yels h'

A0

7442

5 V

5 V

0
1
2
3
4
5
6
7
8
9

A1

A2

A3

rEmh 1'136 (c) - oaúuh ixLHd oYu ixLHd njg yrjk úfla;lhla

wNHdih 3

^01& 7493 ix.Dys; mrsm:h Ndú; lr 16g .‚khla iy 10g .‚khla tl,ia 

lrkak'
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1'13        foda,l

c, ;gdlhlg fyda ksi, j mj;sk c,hg hula úis l< úg c, wxY=j, lïmkfhka 

fyj;a le,öulska c, ;rx. we;s jk njg w;aoelSï we;' wp, ,laIHhla yryd 

ßoauhdkql+, j fomig isÿ jk p,s;h lïmk f,i y÷kajkq ,efí' tfuka u th 

kej; kej; isÿ jk fyj;a wdj¾;Sh (Periodic) p,s;hls' ;Èka weÈ lïìhla fyda 

kQ,la u; tla fl<jrlska n,hla fhdod w;yeßh úg o ;rx. W;amdokh fõ'

A

A

B

B
(a)

(b)

Compression
iïmSvkh

rEmh 1'138 - jd;fha we;sjk iïmSvk yd 

úr,k u.ska lïmkhla me;sÍ hEu

rEmh 1'137 - c, mDIaGhl jD;a;dldr /<s;s we;s ùu

úr,kh

c,h le,öulg ,la l< úg c, mDIaGh Èf.a ;rx.h m%pdrKh jk kuq;a ta u; 

;nd we;s hula bÈßhg ;,a¨ l< fkdyels h' ta wkqj c, ;rx. m%pdrKfha § c, 

wxY= Bg ,ïnl j by<g yd my<g p,s; jk nj meyeÈ,s h' wfma lkg wefik 

Yíoh .uka lrkqfha o ;rx.dldr j h' ;rx.hla i;= ,laIK w;r my; i`oyka 

idOlj,g m%uqL;ajhla ,efí' fuu ,laIK ms<sn| j fu;eka isg wjOdkh fhduq 

lruq' 

rEmh 1'139 - m%;siu ix{djl mrdñ;Ska

ÿr

1'139 rEmfha olajd we;s ;rx.fha Ok yd RK jYfhka w¾O folla mj;S' wkqhd; 

Ok yd RK w¾O folla w;r ÿr pl%hla f,i o" iïmQ¾K pl%hlg wh;a ÿr ;rx. 

wdhduh f,i o y÷kajkq ,efí' tla pl%hla iïmQ¾Kh ùug .; jk ld,h wdj¾; 

ld,h f,i y÷kajkq ,efí' 

²	 ;rx.hl m%fõ.h (Velocity of a Wave) [v]
;rx.hla  ;;amrhla  ;=<  §  .uka lrk ÿr ;rx.hl m%fõ.h fõ' ;rx.hl 

m%fõ.fhys tAllh m s-1 fõ' 
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²	 ixLHd;h (Frequency) [f]
;;amrhl § we;s flfrk pl% ixLHdj fyda lïmk .Kk ixLHd;h f,i y÷kajkq 

,efí' fuh ;;amrhg pl%j,ska (Hz) m%ldY flfrhs'

²	 ;rx. wdhduh (Wave Length) [λ] 
fuh ;rx.hla i|yd jQ pl%hla u`.ska ksrEmKh flfrhs' ke; fyd;a tl u 

msysàu yd p,s; ÈYdj olajk wkqhd; wxY= folla w;r mr;rh hs' ;rx. wdhduh 

ógrj,ska (m) m%ldY flfrhs' 

by; idlÉPd lrk ,o ,dlaIKsl w;r in|;dj my; m%ldYfhka oelafõ'

v = f λ	 		  v - m%fõ.h

				    f   - ixLHd;h

				    λ  - ;rx. wdhduh	

´kE u jia;=jla fmdf<dfjka fyda msysgqfuka by<ska msysgk úg tu jia;=fõ úNj 

Yla;sh jeä fõ ^úNj Yla;sh = mgh)'

ir, wj,ïnhla foda,kh l< miq th fomig foda,kh ù wkql%ufhka ksYap, 

fõ' ksYap, wjia:dfõ isg fomig .uka lrk ÿr úia;drh f,i ie,l=j fyd;a 

wkql%ufhka úia;drh wvq ù ksYap, ;;a;ajhlg m;a fõ' foda,kh ùu wdrïNl 

úia;drfhka u mj;ajd .ekSug 1'140 rEmfha oelafjk ;rx.dldrfhys A fyda B 
ia:dkj, § olajd we;s ÈYdjg b;d l=vd n,hla fh§fuka isÿ l< yels h'

A

B

Y
X Z

X -  wj,ïnfha jïmi Wmßu	     	        	

     msysgqu

Y -   wj,ïnfha uOH Wmßu 	         	

     msysgqu

Z -  wj,ïnfha ol=K;ami Wmßu 	   	

     msysgqu

rEmh 1'140 - ir, wj,ïnhl ls%hdj
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iEu foda,khl § u fufia wjYH m%udKhg cjhla fhÈh yels kï m<uq 

úia;drfhka u fkdlvjd foda,khla ,nd .; yels h' fufia ksh; úia;drhlska  

fkdlvjd foda,khla ,nd .; yels Wml%uh foda,lh f,i ye¢kafõ'

by; wj,ïnfha tla foda,khla hkq Y isg Z olajd .uka lr kej; Z isg X olajd 

foda,kh ù kej; Y lrd meñŒu hs' 

m<uq foda,kh i|yd Y ys § ,nd fok Yla;sh Zj,g .uka lrk úg úNj Yla;sh 

f,i .nvd fõ' Z isg Y yryd Xj,g .uka lrk úg Z ys § ;snQ úNj Yla;sh Yj, 

§ iïmQ¾Kfhka pd,l Yla;sh njg mßj¾;kh ù" kej; Xys § úNj Yla;sh f,i 

.nvd fõ' kej; Xj, isg Y lrd .uka lsÍfï § Xys § ;snQ úNj Yla;sh pd,l 

Yla;sh njg mßj¾;kh fõ' fï Yla;sh mßj¾;kh isÿ ùfï § jdhqfõ m%;sfrdaOh" 

wj,ïnh r|jd we;s új¾;ksfha >¾IKh wdÈh ksid l%ufhka Yla;sh ydks jk 

ksid úia;drh wvq ù hhs' fuys § úNj Yla;sh" pd,l Yla;sh f,i;a" pd,l Yla;sh 

úNj Yla;sh f,i;a fkdlvjd úp,khlg ,la fõ' tf,i Yla;sh úNj yd pd,l 

Yla;sh f,i yqjudre ùu foda,khla f,i oelaúh yels h' tfuka u foda,kfhka 

úia;drh ksh; j ;nd .ekSug ydks jk Yla;shg iudk Yla;shla fhÈh hq;= nj;a 

meyeÈ,s fõ'

úÿ,s n,h Wmfhda.s lr .ksñka úúO rgdj,g /iaud,d ksl=;a lrk mßm: 

ks¾udKh fldg we;af;a foda,l mßm: fhdod .ekSfuks' tfuka u .=jkaúÿ,s 

rEmjdysks hka;%j, fuka u fjk;a ixlS¾K mßm:j, o foda,l fhdod .efkhs'

Trf,daiq (clock), ld, hka;% (timers)" ix{d W;amdol (alarms), bf,lafg%dksl ix.S; 

WmlrKj, o (electronic musical instrument) ix{d cklh (signal generator) 
foda,fkalaIh jeks ñkqï WmlrKj, o l%shdldÍ;ajh mokï j we;af;a foda,l 

l%shdj mokï lrf.k h' 

fï wkqj foda,l u`.ska úúO yevfhka hq;a ;rx. ksmojd .; yels fjhs' WodyrK 

f,i" 

♦♦ ihskdldr ;rx. - (Sine wave)
♦♦ ;%sfldaKdldr ;rx. - (Triangle wave) 
♦♦ lsh;a oe;s wdldrfha ;rx. -  (Sawtooth wave)
♦♦ iamkao wdldr ;rx.  - (Pulse wave) 

úoHq;a mßm: Ndú;fhka o fufia Yla;sh yqjudrejla isÿ lrñka foda,kh we;s 

l< yels h' fï foda,kh fya;=fjka fjda,aàh;d ;rx. ckkh fõ' fï i|yd ir, 

WodyrKhla i,ld n,uq'
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Odß;%l" fm%arl iudka;r.; moaO;shlg" fudfyd;l ld,hla úÿ,sh imhk 

wjia:djla .ksuq' fuu ld,h ;=< § Odß;%lh iy fm%arlh yryd Odrdjla .uka 

lsÍug W;aidy ork w;r" tys § fm%arlh jgd pqïnl lafIa;%hla j¾Okh jk w;r 

Odß;%lfha ;yvq wdfrdamKh fõ' Odß;%lh fomi fjda,aàh;dj laIKhlska jeä 

jk ksid iemhqu k;r jQ miq Odß;%lh úi¾ckh lrñka fm%arlh jgd pqïnl Y%djh 

;j ÿrg;a j¾Okh fõ' úi¾ckh ù wjika jQ úg pqïnl lafIa;%h mj;ajd .ekSug 

fjda,aàh;djla ke;s ksid Y%djh ì| fy<kq ,efí' ì| fy<k Y%djfhka kej; 

fm%aß; fjda,aàh;djla iEfoa' tu.ska Odrdjla ksmojd tu Odrdj u.ska Odß;%lh 

úreoaO ÈYdjg wdfrdamKh lrhs' rEmh 1'141 u`.ska tjeks mßm:hla oelafõ'

+

rEmh 1'141 - 

C

fufia Yla;sh tla jfrl Odß;%lhg;a ;j;a jfrl fm%arlhg;a yqjudre jk w;r 

Y%djh ldkaÿ ùï iy ikakdhlj, m%;sfrdaOh ksid isÿ jk Yla;s ydks fya;=fjka 

l%u l%ufhka .,d hk Odrdj wvq ù Y+kH fõ' 

m%:ufhka úia;r lrk ,o hdka;%sl foda,lhl fuka f;dard .;a fudfyd;l  fuu 

mßm:hg wjYH m%udKfhka cjhla ,nd ÿk fyd;a foda,kh fkdlvjd mj;ajd .; 

yels h' g%dkaisiagrhla iaúÉÑlrKh lsÍfuka fï cjh ,nd Èh yels h'

fufia m%;sodkfhka m%odkh fj; fjda,aàh;djla fyda Odrdjla fyda ,nd §u 

m%;sfmdaIKh f,i ye¢kafõ' fuys § foda,kh fkdlvjd isÿ lsÍug ,nd fok 

m%;sfmdaIKh Ok m%;sfmdaIKhla úh hq;= h' Ok m%;sfmdaIKhla hkq L, C wkqkdo 

moaO;sh ;=< Odrdj .uka lrk Èidjg u Odrdj .uka l< yels jk mßÈ m%;sfmdaIK 

,nd §u hs' tkï: hï m%;sodkhla ,nd .ekSug m%;sodkh lrk ,o ix{djg iudk 

ix{djla  ,nd §u hs' by; mßm:h wkqj 1'142 rEmfha mßÈ leá igykla ks¾udKh 

l< yels h'

rEmh 1'142 - m%;sfmdaIKh fh¥ j¾Olhl leá igyk

m%;sodkhj¾Olh

 m%;sfmdaIlh

m%odkh

leá igyk wkqj j¾Ol m%;sodkfhka l=vd fldgila j¾Olh fj; ,nd § j¾Okh  

lr .;a ix{djla ,nd .kakd w;r" thska b;d iq¿ fldgila kej; m%odkh fj; 

,nd .kS' fufia ,nd fok fldgi m<uq m%;sodkh u ,nd .; yels jk m%;sodkhls' 

1'141 rEmfhka oelafjk mßm:fhka m%;sodkh jkafka ihskdldr ;rx.hls'
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iaúÉÑlrKh lrk wjia:dj ksjerÈ j ,nd .ekSu i|yd m%;sodkfhka b;d iq¿ 

fldgila m%odkh fj; ,nd § tu m%odkh u.ska g%dkaisiagrh iaúÖlrKh lsÍu 

idudkH l%uh hs'  

rEmh 1'143 (a) - m%;sfmdaIKh fh¥ foda,l mßm:h

m%odkh m%;sodkh

R1

R2 C1

C2

VR

+VS

L.E.D  Ndú;fhka l%shd lrk /ia ud,d l%shd flfrkqfha foda,l l%shdj wdOdrfhks' 

rEmh 1'143 (b) - g%dkaisiagr Ndú; ms<sfmd<la

5 VLED2LED1

100 μF

100 μF

15 k 15 k1k
C

C

1 k

1'143 (b) rEmfha olajd we;s mßm:h tl,ia fldg 3 V iemhqula ,nd § S iaúÉph 

ixjD; lrkak' tys § LED1 yd LED2 jßka jr oe,afjñka yd ksfjñka udrefjka 

udrejg wdf,dalh ksl=;a flfrk nj ksÍlaIKh l< yels h' 

fuu mßm:fha C ys w.h fjkia fldg m%;sM,h ksÍlaIKh lrkak' C kue;s 

Odß;%lfha w.h jeä l< úg LED oe,aù we;s yd ksù we;s ld, mrdih jeä jk 

nj fmfkhs' 

bka miq C w.h fjkia fkdlr R m%;sfrdaOlfha w.h iq¿ jYfhka fjkia fldg 

^18 kΩ& mßm:fhys l%shdldÍ;ajh ksÍlaIKh lrkak' ksÍlaIK u; ks.uk bÈßm;a 

lrkak' R m%;sfrdaOlfha w.h wvq l< úg LED oe,aù yd ksù we;s ld, iSudj 

wvqjk nj fmfkhs' 
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by; Tn úiska w;ayod n,kq ,enQfha foda,l mßm:hls' tu mßm:fha l%shdldÍ 

ld,h R fyda C ys w.h u; r`od mj;sk nj fu u.ska ;yjqre lr.; yels fjhs' 

fuh RC foda,lhla i|yd ir, WodyrKhls'

1'13'1 wkqkdoh (Resonance)
 
R - C foda,lhl foda,k ixLHd;h tys" wkqkd§ ixLHd;hg iudk jk neúka 

wkqkdoh ms<sn`o j fu;eka isg úuid n,uq'

hï lïmk W;amdolhl we;s flfrk lïmk ixLHd;hg iudkj ;j;a lïmk 

ixLHd;hla ckkh ùfï l%shdj,sh wkqkdoh f,i oelaúh yels h' foda,l mßm:j, 

wkqkdoh we;s flfrkqfha Odrd fyda fjd,aàh;dj, ixLHd;hka tlu mßm:hla ;=< 

§ Yla;Ska f,i yqjudre ùfï l%shdj,shlska nj óg fmr ;yjqre lr we;' fuf,i 

Wm mßm:hl Yla;s yqjudrefõ § foda,kh Wmßu jkqfha wkqkd§ wjia:dfõ§ h' 

fï wkqj L - R - C wkqkd§ mßm: j¾. folla Ndú; flfrhs' tkï" 

úÿ,s mßm:hl fm%arl m%;sndOkh Odß;d m%;sndOkhg iudk jk úg tu mßm:h 

wkqkdÈ mßm:hla f,i y÷kajkq ,efí' 

²² fY%aKs.; wkqkd§ mßm:

²² iudka;r.; wkqkd§ mßm:

●● fY%aKs.; wkqkd§ mßm:

rEmh 1'144 - LRD fY%a‚.; mßm:h

 ∼

L - fm%arlh

C - Odß;%lh

R - m%;sfrdaOlh

L C R

fuys § L,  R, C Wmdx. iïnkaOj mj;skqfha fY%aKs.;j h' L, R, C mßm: 

iïnkaOfhka my; lreKq lsysmhla úuid n,uq'

²² m%;sfrdaOlhla fj; m%;Hdj¾; fjda,aàh;djla m%odkh l< úg fjda,aàh;dj 

yd Odrdj iul,dfõ msysghs'

²² Odß;%lhla fj; m%;Hdj¾; fjda,aàh;djla m%odkh l< úg fjda,aàh;djg 

90o bÈßfhka Odrdj msysghs' 

²² fm%arlhla fj; m%;Hdj¾; fjda,aàh;djla m%odkh l< úg fjda,aàh;djg 

900 msgqmiska Odrdj msysghs'
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fm%arl m%;sndOkh (XL) =   2πƒL

Odß;d m%;sndOkh (XC) =    
    1
2πƒC  

wkqkdÈ ixLHd;h ƒo  kï" yd Wmßu wkqkdÈ wjia:dfõ XL = Xc ksid

					               	

  2πfL	 =  
   1
2πfC    

      ƒo
2	 =      1

4π2LC    

       ƒo	 =      1
2π√LC

fm%arlhl fm%arl m%;sndOkh XL f,i;a, Odß;%lh Odß;d m%;sndOkh XC f,i;a 

ixLHd;hg tÈß j m%ia;dr.; l< úg my; wdldr fjhs'

XL -  fm%arl m%;sndOk

XC -  Odß;d m%;sndOk

fo   -  wkqkd§ ixLHd;h

XL   XC

XC

XL

ffo
rEmh 1'145 - fY%aKs.; wkqkd§ mßm:hl fm%arl yd Odß;d m%;sndOk ixLHd;h 

iuÕ fjkia jk wdldrh

wkqkdÈ wjia:dfõ § XL = XC ksid wkqkdÈ ixLHd;h XL yd XC fþ§h ,laIHh 

u`.ska fidhd .; yels fjhs' tfuka u XL = XC ksid fY%a‚.; wkqkd§ mßm:hl tu 

wjia:dfõ iïndOkh Z wju jk w;r" mßm:fha .,k Odrdj Wmßu fõ'
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I

Z

Z / I 

f

Z - iïndOkh 

I   - Odrdj

rEmh 1'146 - fY%a‚.; wkqkd§ mßm:hl iïndOkh iy 

Odrdj ixLHd;h iuÕ fjkia jk wdldrh

●● iudka;r.; wkqkdÈ mßm: 

				             

rEmh 1'147 - LRC iudka;r.; mßm:

~

L

C1'147 rEmh u`.ska olajd we;af;a 

iudka;r.; LC mßm:hls' fuys 

fm%arlh L yd Odß;%lh Cj, V g tÈß 

j Ij, msysàu m%;súreoaO j l%shd 

flfrhs' tfuka u fujeks mßm:j, 

iïndOkh Wmßu ksid Odrdj wju 

fõ' ixLHd;hg tÈß j iïndOkh yd 

Odrdj 1'147 rEmh u`.ska olajd we;'  

Z / I 

f

Z - iïndOkh 

I   - Odrdj I

Z

rEmh 1'148 - iudka;r wkqkd§ mßm:hl iïndOkh iy 

Odrdj ixLHd;h iuÕ fjkia jk wdldrh

1'13'2 foda,l j¾.

ihskdldr ;rx. ,nd .; yels foda,l m%Odk jYfhka j¾. ;=klg fnfoa'

	 1' m%;sfrdaO - Odß;%l foda,l

	 2' fm%arl - Odß;%l foda,l

	 3' l%siag,a - foda,l
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bf,lafg%dksl mßm:j, foda,k ld,dj¾;h ksrEmKh lrkq ,nk Wmdx.h jkqfha  

m%;sfrdaOl - Odß;%l iïnkaO;d (R - C), fm%arl - Odß;%l iïnkaO;d (L - C) fyda 

l%siag,a h'

●● l%siag,a foda,l

iajNdjfha mj;sk iuyr iaMálj,ska ,nd .;a ;=kS m;=rla mSfid úoHq;a l%shdj (Piezo 
electic effect) olajk neúka tjeks ;=kS m;=rla lïmkh l< úg fjda,aàh;djla 

,nd .; yels fõ' m%;Hdj¾; fjda,aàh;djla ,nd ÿka úg tu m;=r lïmkh fõ' 

iaMál m;=f¾ >klu u; th lïmkh jk ixLHd;h rod mj;S' m;=re isyska jk 

úg lïmk ixLHd;h jeä jk w;r m;=f¾ >klu jeä jk úg lïmk ixLHd;h 

wvq fõ' fufia lmd.;a l%siag,a m;=rl Odß;%l .=K" fm%arl iy m%;sfrdaOl .=K 

mj;S' tneúka l%siag,hla L, R, C Wmdx. ;=kla (CS, L, R) fY%a‚.; j iïnkaO jQ 

f,ig ie,lsh yels h' tu l%siag,hg iú lsÍug fhdod .kakd f,day m;=re fol 

by; moaO;shg iudka;r.; jQ Odß;%lhla f,i l%shd lrhs' fujeks l%siag,a m;=rla 

ixLHd;h ks¾Kh lsÍu i|yd Ndú; l< yels h'

rEmh 1'149 - ls%iag,hl iul mßm:h

CP

CS

R

L

1'149 rEmfhka l%siag,hla iy tys yeisÍu ksrEmkh lrk LCR mßm:h o" 1'150 (b) 
rEmfhka tjeks l%siag,hla fh¥ foda,lhla o oelafõ' fuu foda,lj,ska 100 MHz 
olajd ixLHd;hla ,nd .; yels w;r th b;d ia:dhS fõ' tneúka ksh; ixLHd;hla 

wjYH Trf,daiq" iamkao ckl" ld,k mßm: jeks mßm:j, l%siag,a foda,l Ndú; 

fõ' 

rEmh 1'150 - ls%iag,hla fh¥ foda,l mßm:h

+ Vcc
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l%siag,a fh¥ uquqjl mßm:hla 1'151 rEmfhka oelafõ'

C 828

220 K

8.2 K
3 V

A

C

B

rEmh 1'151 - ls%iag,a fh¥ uqjqjla

1'13'3  NE 555 ix.Dys; mßm:

foda,lj,ska ;rx. yev ckkh l< yels fõ' tfuka u ix.Dys; mßm:h wdOdr lr 

f.k úúO ;rx. yev ckkh lr .; yels fõ' 555 ix.Dys; mßm:hl w.% y÷kd 

.ekSu yd w.% kï lsÍu lr we;s wdldrh i|yd n,uq'

8   7    6   5

 1    2    3    4
rEmh 1'152 - ix.Dys; 

mßm:hl w.% y÷kd .ekSu

555 ix.Dys; mßm:hl w.% 8la ;sfí' 600 mW muK 

cjhla we;s flfrk w;r" 18 V Wmßu fjda,aàh;djlg 

Tfrd;a;= fohs' ix.Dys; mßm:fha ndysr wdjrKh u; 

wxl 1 w.%h y÷kd .ekSu i|yd rEmfha ;s;l wdldr 

i,l=Kla fhdod we;' ta w.%h w.% 1 f,i kï fldg 

jdudj¾; j 2" 3" ''' hkdÈ f,i kï flfrhs' 

 1 - N+.; w.%h				    5 - N+.; w.%h

2 - mQ¾K ix{d m%odkh			   6 - mQ¾K ix{d m%odkh

3 - m%;sodkh					     7 - úi¾ck w.%h

4 - kej; h:d ;;a;ajhg m;a lsÍu		  8 - kej; h:d ;;a;ajhg m;a lsÍu

NE555 ix.Dys; mßm:h iu`. wjYH w.hkaf.ka hq;a m%;sfrdaOl yd Odß;%lhla 

1'153 rEmh mßÈ iïnkaO lsÍfuka foda,lhla ilid .; yels h'
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●● NE 555 fh¥ wia:dhs nyq lïmlh

4

7

RA

RB

6

2
1 5

0.01 μF

NE 555

3

8

+ VCC

C

rEmh 1'153 - wia:dhs nyq lïmlh

t1

T
t2

fuu mßm:fha RA yd RB yryd Odß;%lh (C) wdfrdamKh fjhs' úi¾ckh RB yryd 

isÿfõ' fuys úi¾ckh iemhqï úNjfhka 1
3

 la jk f;la ( VCC
1
3 ) isÿ flfrk w;r 

wdfrdamKh iemhqï úNjfhka 2
3

 jk f;la  VCC
2  
3

 isÿ fõ' 

wdfrdamKh RA yd RB yryd isÿ jk ksid tu ld,h t1 kï"

t1 ≈ .693 (RA+ RB) C o 
úi¾ckh RB yryd muKla isÿ jk ksid tu ld,h t2 kï"

t2 ≈ .693 (RB) C
uq¿ ld,h T = t1 + t2 ksid

     = .693 (RA+ RB) C + .693 (RB) C		

     = .693 C (RA + 2RB) C

 =
1

0.69C (RA+ 2RB)
1
Tf =  = 

1.44
C (RA+ 2RB)

fuu iólrKh wkqj ld,dj¾;h" R - C ld, mßm:fha ixLHd;h" Odß;%lh 

wdfrdamKh ùu yd úi¾ckh ùu u; m%;sodkh úp,kh jk nj fmfkhs' tkï: 
wxl 3 m%;sodk w.fha ia:dhS w.hl fkd mejf;ñka fkdkj;ajd Wmßu yd wju 

w.hka fol w;r foda,kh jk nj meyeÈ,s fõ' tys ;rx.dldrh rEmh 1'153 u`.ska 

wxl 3 m%;sodk w.%h bÈßfhka fmkajd we;'
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1'14        úÿ,s ixfoaYk wjYH;d i|yd m%;siu ix{d iy ixLHdxl 

ix{d fhdod .ekSu

ia:dk folla w;r mKsúv yd f;dr;=re ikaksfõokh i|yd /yeka fhdod f.k 

isÿ flfrk úÿ,s ikafoaYkh fyj;a ux iïfm%aIKh (line transmisson) Ndú; 

l< yels jqj o tA l%uh jvd;a fhda.H jkafka flá ÿrla i|yd f;dr;=re yqjudre 

lr .ekSu i|yd h' tfuka u ux iïfma%IKfha § úúO N+ úIu;d fya;=fjka 

ikakdhl ud¾. Ndú; lsÍu wiSre fõ' ;j o ikakdhl ud¾. Ndú; fldg ;rx. 

iïfm%aIKfha § úúO wdldrfhka cj ydks we;s fõ' 

.=jkaúÿ,s ;rx. u.ska ÿr msysá ia:dkhka w;r  b;d myiqfjka f;dr;=re iïfm%aIKh 

l< yels fõ' .=jka úÿ,s ;rx. úiqrejd yeÍu i|yd m%Njhka wjYH jk w;r 

tjeks m%Njhla iïfm%aIlhla f,i y÷kajkq ,efí'  iïfm%aIlh u`.ska f;dr;-=re 

úoHq;a pqïnl ;rx. iu`. uqiq lr úiqrejd yeÍu i|yd Wia l-=¨kq u; iú flreKq 

wekagkd Ndú; flfrhs' iïfm%aIlhla u`.ska úiqrejd yßkq ,nk ;rx. m%;s.%yKh 

lr .ekSu i|yd wdodhlhla o wjYH fõ' úÿ,s ikafoaYk ld¾hhka i|yd Ndú; 

flfrk ÿrl:k jeks Wmdx.j, iïfm%aIhla yd wdodhlhla wka;¾.; j we;' 

úÿ,s ikafoaYk wjYH;d Ndú; l%u folla jk  ux iïfm%aIKh iy .=jkaúÿ,s 

iïfm%aIKh (radio transmisson) ms<sn| j fu;eka isg idlÉcd flfrhs'

1'14'1 ux iïfm%aIKh (line transmisson)

/yeka Ndú;fhka úÿ,s ix{d iïfm%aIKh lsÍfï § mßm:hla iïmQ¾K lsÍu i|yd 

ikakdhl lïì folla wjYH fõ' idudkHfhka fï i|yd Ndú; jk /yeka 

idod we;af;a tlsfklg iudka;r j h' fï yefrkakg" iu wlaIl /yeka f,i 

ye¢kafjk tla ikakdhlhla is,skavrdldr j o" wfkla ikakdhlh tA is,skavrfha 

wlaIh Èf.a ;enQ lïìhla f,i o ilia l< /yeka o Ndú; fõ'

rEmh 1'154 - ix{d iïfm%aIKh i|yd Ndú; jk /yeka j¾.

(a) iudka;r ikakdhl (b) iu wlaIl (coaxial)
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fuu ´kE u wdldrhl /yekla Èf.a ix{djla .uka lsÍfï § ikakdhlfha 

m%;sfrdaOh ksid ix{dfõ úia;drh l%ufhka wvq fõ' fï yefrkakg ikakdhl 

fol tlsfklg b;d wdikakj msysàu ksid tla ikakdhlhl isg wfklg we;s 

jk b;d iq¿ úÿ,sh ldkaÿ ùu o ix{dfõ úia;drhg n,mdhs' by< ixLHd; iys; 

ix{d iïfm%aIKfha § jeo.;a jk ;j;a idOl folla jkafka tla tla ikakdhlfha 

iajhxfm%ar;dj iy ikakdhl fol Odß;%lhl ;yvq folla wdldrfhka l%shd lsÍu 

ksid we;s jk OdrKdj hs'

fï idOl ix{d iïfm%aIKh i|yd n,mdk wdldrh .Kkh lsÍu i|yd Ndú; 

lrk /yekl l=vd fldgil wdlD;shla 1'154 rEmfha fmkajd we;' fuys R u.ska 

ikakdhl fldgfia m%;sfrdaOh" L u.ska ikakdhl fldgfia iajhxfm%ar;dj" G 

u.ska ldkaÿ ikakdhl;dj iy C u.ska OdrdKdj ksrEmKh fõ' th 1'154 rEmh 

u`.ska olajd we;'

C CG G

R RL L

rEmh 1'154 - - /yekl l=vd fldgila ksrEmKh lrk wdlD;shla

ix{dfõ ixLHd;h u; m%;sfrdaOh iy ldkaÿ ikakdhl;dj ksid we;s jk n,mEu 

r|d fkdmj;sk kuq;a fm%ar;dj iy OdrKdj ksid we;s jk m%;sndOkh ixLHd;h 

u; r|d mj;S'

ixLHd;h f jQ ix{djla u; fm%ar;dj L jQ fm%arlhla ksid we;s jk fm%arl m%;sndOkh 

(XL) my; iólrKh u.ska fokq ,efí'

XL = 2π f L

idudkH /yekl" my< ixLHd; iys; ix{d i|yd fï m%;sndOkh m%;sfrdaOhg 

idfmalaI j fkdi,ld yeßh yels h' tfy;a by< ixLHd;j, § m%;sndOkh 

m%;sfrdaOhg idfmalaI j úYd, w.hla .kq ,efí'

ixLHd;h f jQ ix{djla u; OdrKdj C jQ Odß;%lhla ksid we;s jk Odß;d 

m%;sndOkh (XC) my; iólrKh u.ska fokq ,efí'

				  
XC	 =

1
2π f C

l=vd ixLHd; iys; ix{d i|yd fï m%;sndOkh b;d úYd, w.hla .kq ,efí' 

Odß;dj mj;skafka ikakdhl fol w;r neúka" Odß;d m%;sndOkh b;d úYd, jk 
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úg tu.ska ix{dfõ iïfm%aIKhg we;s jk n,mEu fkd.s‚h yels ;rï l=vd fõ' 

by< ixLHd;j, § Odß;d m%;sndOkh wvq jk w;r tu.ska tla ikakdhlhlska 

wfkla ikakdhlhg úÿ,sh .,d hEula isÿ fõ' fï ksid Odß;d m%;sndOkh u.ska 

ix{dfõ iïfm%aIKhg ie,lsh hq;= n,mEula we;s flfrhs'

by< ixOHd;j, § R idfmalaI j L ys m%;sndOkh o" G g idfmalaI j C ys 

m%;sndOkh o úYd, jk ksid R iy G fkdi,ld yeÍfuka /yeka i|yd jQ wdlD;sh 

1'155 rEmfha fmkajd we;s wdldrhg ir, lr .; yels h'

L L L

C C C

rEmh 1'155 - by< ixLHd;j, § /yekl l=vd fldgila ksrEmKh lrk wdlD;shla

ó<Õg fï iul mßm: m%;Hdj¾; iemhqulg iïnkaO l< úg isÿ jk ;;a;ajhka  

úuid n,uq'

Y=oaO fm%arlhla fj;g m%;Hdj¾; Odrdjla iemhQ úg fm%arlh jgd we;s jk pqïnl 

lafIa;% Ok ^+& yd RK ^-& w¾O jl%j, § j¾Okh ùu yd yels,Su wLKav j isÿ 

fõ' fuys § pqïnl i%djh ydks fkd fõ hehs ie,l+ úg fm%arlh ;=< Yla;s ydkshla 

isÿ fkdjk njg Wml,amkh l< yels h'

Odß;%lhla fj; m%;Hdj¾; Odrdjla ,nd ÿka úg Ok (+) yd RK ( ) w¾O jl%j, 

§ Odß;%lh wdfrdamKh ùu yd ud¾.hg úi¾ckh ùu fkdlvjd isÿ fõ' Odß;%lh 

;=<ska ldkaÿ ùula isÿ fkd fõ kï Yla;s ydkshla o we;s fkd fõ' fujeks 

iïfm%aIK ud¾. ydks rys; iïfm%aIK ud¾. (loss freeline) f,i ye¢kafjhs' ta 

wkqj wê iïfm%aIK ud¾.hl Yla;s ydksh fkdjk nj ffioaOdka;sl j oelaúh 

yels h' fujeks ud¾.hla Èf.a wê ixLHd; ix{djla .uka lrk úg fm%arlh jgd 

we;s jk pqïnl i%djh;a Odß;%l ;yvq fol w;r we;s jk úoHq;a i%djh;a b;sß 

fõ' wê ixLHd; iïfm%aIK /yekl ix{djla .uka lsÍfï § cj ydkshla fkdjk 

neúka /yefka wdrïNfha isg wjidkh olajd iïmQ¾K cjh u mej;sh hq;= jqj o 

m%dfhda.sl j tjeks ;;a;ajhla oelsh fkdyels h' tfukau iïfm%aIK ud¾.fha È. 

jeäjk úg fm%ar;dj fuka u OdrKdj o jeä fõ' 
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1'14'2  úoHq;a pqïnl ;rx. (electromagnetic waves) ckkh

wm wjg we;s wjldYfha iajdNdúl j úoHq;a pqïnl ;rx. mj;S' wdf,dalh o úoHq;a 

pqïnl ;rx. úfYaIhla jk w;r" tys ixLHd;h úYd, fõ' úoHq;a pqïnl ;rx. 

úúO ixLHd; mrdihka ;=< ksmoúh yels h' tf,i ksmojd .kq ,nk úoHq;a pqïnl 

;rx. úúO ld¾h i|yd fhdojd .kq ,efí' .=jka úÿ,s iy rEmjdyskS jevigyka 

iïfm%aIKh lsÍug jdylhla f,i úoHq;a pqïnl ;rx. Ndú; lrkq ,nk w;r 

tajdfhys ixLHd;h wf,dal ;rx.j, ixLHd;hg jvd wvq fõ' wjYH ixLHd;hlska 

úoHq;a pqïnl ;rx. ksmojd .kakd wdldrh fu;eka isg úia;r flf¾'

ikakdhl folla jgd m%;Hdj¾; Odrdjla .,d hk úg tA ikakdhl fol jgd 

úp,H pqïnl lafIa;%hla j¾Okh fõ' tfuka u tA ikakdhl fol w;r úoHq;a 

lafIa;%hla j¾Okh fõ' pqïnl lafIa;%h" .,d hk Odrdjg iudkqmd;sl fõ' tfia u 

úoHq;a lafIa;%h ikakdhl fol w;r fjda,aàh;djg iudkqmd;sl fõ' 1'156 rEmfhka 

olajd we;af;a ihskdldr ;rx.dldrhls'

B

A

D

E
C

rEmh 1'156 - ihskdldr ;rx.hla

fï ;rx.h flfrys wjOdkh fhduq l< úg"

A isg B olajd Odrdj j¾Okh jk úg ikakdhlh jgd pqïnl lafIa;%h j¾Okh 

jk w;r B isg C olajd Odrdj wvq jk úg pqïnl lafIa;%h yelsf<hs' tfuka u 

A isg B olajd fjda,aàh;dj j¾Okh jk úg ikakdhl fol w;r úoHq;a lafIa;%h 

j¾Okh fõ' B isg C olajd fjda,aàh;dj wvq jk úg úoHq;a lafIa;%h yelsf<hs' 

C isg D olajd Odrdj úreoaO ÈYdjg j¾Okh jk úg pqïnl lafIa;%h úreoaO ÈYdjg 

j¾Okh fõ' D isg E olajd Odrdj wvq jk úg tu lafIa;%h yelsf<hs' fjda,aàh;dj 

o úp,kh ùfï § úoHq;a lafIa;%h j¾Okh ù kej; yelsf<kq we;'

fï m%;Hdj¾; ;rx.fha Ok w¾O jl%hg iy RK w¾O jl%hg .; jk ld,h  fyj;a 

wdj¾; ld,h wvq jk úg tkï" ixLHd;h jeä jk úg j¾Okh jQ pqïnl lafIa;%h 

iy úoHq;a lafIa;%h iïmQ¾Kfhka yl=<d .ekSug fkdyels j iaj,amhla b;sß fõ' 

fufia b;sß jk pqïnl lafIa;%h iy úoHq;a lafIa;%h wkql%ufhka ikakdhlfhka 

Educational Publications Department



145

bj;g .uka lrhs' fï l%shdj,sh úoHq;a pqïnl úlsrKh (electromagnetic radiation) 
f,i ye¢kafõ' fufia úlsrKh jk Yla;sh ;rx.dldr j .uka lrk w;r" tA 

;rx. úoHq;a pqïnl ;rx. wdldrfhka wjldYhg úlsrKh fjhs'

●● újD; ikakdhl uÕska isÿ flfrk úoHq;a pqïnl úlsrKh 

(electromagnetic radiation)

fofl<jr újD; j we;s ikakdhlhla fj; wê ixLHd; m%;Hdj¾; Odrdjla fhduq 

l< úg úoHq;a pqïnl ;rx. f,i hï Yla;s m%udKhla úlsrKh fõ' Wmßu Yla;s 

m%udKhla úlsrKh i|yd ikakdhl fofl<jr wod< m%Njfha ixLHd;hg wod< 

;rx. wdhduhka 4
1  l ÿrla ÿria l< hq;= fjhs' tfia ikakdhl fol wE;a lsÍfuka 

úoHq;a pqïnl ;rx. úlsrKh l< yels fjhs' fuf,i ilia l< wegjqula iïfm%aIK 

wekafgkdjla f,i y÷kajkq ,nhs' iïfm%aIK wekafgkdjl o< ieleiaula 1'157 

rEmh u.ska olajd we;'

∼

λ  4	

rEmh 1'157 - iïfm%aIK wekafgkdjl (transmitting  antenna) o< ieleiau

fuf,i uqod yßkq ,nk ;rx." wjldYh ;=< wdf,dalfha m%fõ.fhka fndfyda ÿrla 

m%pdrKh l< yels h' ixLHd;h jeä lrk úg úlsrK Yla;sh jeä l< yels ksid 

by< ixLHd;hkag wh;a úoHq;a pqïnl ;rx. m%pdrKh lsÍug wjYH jkafka wvq 

cj m%uKhls'

				  

●● úoHq;a pqïnl ;rx.hl úoHq;a iy pqïnl lafIa;%j, rgdj

wêixLHd; ;rx.hl úoHq;a lafIa;%h ÿria lrk ,o ikakdhl fol w;r msysgk 

ksid úoHq;a lafIa;%h" ÿrialrk ,o ndyq folg iudka;r fõ' pqïnl lafIa;%h 

ikakdhlh jgd msysgk neúka pqïnl lafIa;%h" úoHq;a lafIa;%hg ,ïnl msyssghs'
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Magnetic filed

Electric filed

Direction of 
propagation

rEmh 1'158 - úoHq;a yd pqïnl lafIa;%j, msysàu

1'158 rEmfhka oelafjkafka ÿria lrk ,o ikakdhl fofl<jßka úoHq;a lafIa;%h 

iy pqïnl lafIa;%h úlsrKh jk rgdj hs' fï wkqj λ /2l iïmQ¾K È.la ,efnk 

f,i ÿria lrk ,o ikakdhl fofl<jrlska úoHq;a pqïnl úlsrK f,i Yla;sh 

uqod yeßh yels w;r ikakdhl wlaIhg ,ïnl j pqïnl lafIa;%h o wlaIhg 

iudka;r j úoHq;a lafIa;%h o msysghs' tneúka fujeks ikakdhl fl<jrla úldYk 

wekafgkdjla f,i Ndú; l< yels w;r" tys fomig úysÿKq O%ej folla we;s 

neúka oaúO%ej wekafgkdjla (dipole antenna) f,i ye¢kafõ' 

1'14'3 úoHq;a pqïnl ;rx. u.ska úlsrKh jk Yla;sh ,nd .ekSu

iïfm%aIK wekafgkdjla u.ska úlsrKh jk Yla;sh wdjrKh flfrk iSudj o< 

ÿria lrk ,o ikakdhl hq.,hla ;eîfuka hï Yla;s m%udKhla tA ikakdhl 

fofl<jr fm%arKh lr .; yels h' tA ikakdhl hq.,fhka tlla 4
1  λ È.lska 

hqla; kï fm%arKh lr .; yels fjda,aàh;dj Wmßu lr .; yels w;r tu 

ikakdhl hq., msysgqúh hq;af;a úoHq;a lafIa;%hg iudka;r j yd pqïnl lafIa;%hg 

,ïnlj h' túg úoHq;a lafIa;%h u.ska fjda,aàh;dj o pqïnl lafIa;%h u.ska 

Odrdj o fma%rKh fõ' tjeks ikakdhl hq.,la wdodhl oaúO%ej wekafgkdjla f,i 

ye¢kafõ' tneúka úldYkh i|yd Ndú; lrk ,o oaúO%ej wekafgkdj msysgqjQ 

ÈYdjg u wdodhl wekafgkdj msysgqjkq ,efí' úoHq;a pqïnl ;rx.j, ixLHd; 

mrdih wkqj my; i|yka f,i kï lr we;'

wdodhl wekafgkdjla ̂ rEmjdyskS wekafgkdjla& Ndú; lr Wmßu ix{d m%n,;djla 

,nd .ekSug" th úldYk wekafgkdj msysgqjd we;s ÈYdjg u fhduq l< hq;= fõ' 

tkï" úldYk wekafgkd isrig msysgqjd we;s úg wdodhl wekafgkdj o isrig 

msysgqúh hq;= h'
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ixLHd; mrdih y`ÿkajk kduh  ;rx. wdhduh

0 - 30 KHz b;d wvq ixLHd;h (VLF) 10 km g jeä

30 - 300 KHz wvq ixLHd;h (LF) 1 km - 10 km
300 - 3000 KHz uOHu ixLHd;h (MF) 100 m - 1000 m

3 - 30 MHz by< ixLHd;h (HF) 10 m - 100 m
30 - 300 MHz b;d by< ixLHd;h (VHF) 1 m - 10 m

300 - 3000 MHz WÉp ixLHd;h (UHF) 10 cm - 100 cm
3 - 30 GHz w;s WÉp ixLHd;h (SHF) 1 cm - 10 cm

30 - 300 GHz w;sYh WÉp ixLHd;h (EHF) 1 mm - 10 mm

j.=j 1'33 -

úoHq;a pqïnl ;rx. tla tla ld¾hhka i|yd fjka lr we;s wkaou 1'9 j.=fõ olajd 

we;'

ixLHd; mrdih fjka lr we;s ld¾hh

25 - 515 kHz iuqødikak m‚jqv yqjudre iy kdúl lghq;= i`oyd

515 - 1605 kHz uOHu ;rx. úldYk l,dmh

1605 kHz - 30 MHz wdOqksl .=jkaúÿ,s ixLHd;" cd;Hka;r flá ;rx. úldYkh

30 - 41 MHz rcfha iy rcfha fkdjk iaÓr iy ixpdrl m‚úv

41 - 68 MHz rEmjdyskS kd,sld 1-- - 4
68 - 88 MHz rcfha iy rcfha fkdjk fiajd

88 - 108 MHz ixLHd; uQ¾ð; .=jkaúÿ,s (FM) l,dmh

108 - 122 MHz .=jka iy kdúl lghq;= i|yd m‚úv

122 - 174 MHz rcfha iy rcfha fkdjk fiajd

174 - 220 MHz rEmjdyskS kd,sld  5 - 12
220 - 470 MHz wdOqksl .=jkaúÿ,s iaÓr iy ixpdrl m‚úv

470 - 890 MHz rEmjdyskS kd,sld UHF l,dmh

0.890 - 3 GHz .=jka iy kdúl lghq;=" f¾vd¾

3 - 30 GHz laIqø ;rx. 

j.=j  1'34 - tla tla ld¾hh i|yd pqïNl ;rx. fjka lr we;s wkaou

by; igyfkka olajd we;af;a úúO fiajdjka i|yd ixLHd;hka fjka lr we;s 

wdldrh hs' uOHu ;rx. .=jkaúÿ,s m%pdrhka i|yd 515 kHz 1605 kHz olajd fjka 

lr we;s w;r flá ;rx. 1 i|yd 2'2 - 7 MHz olajd o flá ;rx. 2 i|yd 7- - 22 
MHz olajd o fjka lr we;' ixLHd; uQ¾cl .=jkaúÿ,s ixLHd; mrdih i|yd 88 

- 108 MHz olajd jQ ixLHd;hka Ndú; fõ'
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1'14'4 uQ¾ckh (modulation)

jdyl ix{djla fjk;a ix{djla wkqj fjkia lsÍu uQ¾ckh (modulation) f,i o 

tu fjki wdodhlh ;=< § wkdjrKh lr y÷kd.ekSu úuQ¾ckh (demodulation) 
f,i o ye¢kafõ' ix{djla ia:dk folla w;r m%pdrKh lrùfï § wkq.ukh 

lrk uQ¾ck l%shdj,sh;a wdodhl fl<jf¾ § ix{dj y÷kd .ekSug wkq.ukh 

lrk úuQ¾ck l%shdj,sh;a ms<sn| j fï mdvfï § úia;r fõ'  

ix{djla u.ska úoHq;a pqïnl ;rx.hla uQ¾ckh lsÍfï l%u iy tajdfha ,laIK 

ms<sn| i,ld n,uq' oDYH ix{d fyda Y%jH ix{d fyda Rcq j u jeä wE;lg .uka 

lrúh fkdyels h' tfy;a úoHq;a pqïnl ;rx.j,g b;d ÿr .uka lsÍfï yelshdj 

we;' tksid hï f;dr;=rla fyda ixLHdjla fyda ÿr ia:dkhlg iïfm%aIKh lsÍug 

úoHq;a pqïnl ;rx.j, wod< f;dr;=re fyda ix{dj fyda we;=<;a lr m%pdrKh 

flf¾' iïfm%aIKh lsÍug wjYH ix{dj wkqj" úoHq;a pqïnl ;rx.fha hï fjkila 

we;s lsÍfuka fï ld¾hh l< yels h' wdodhl fl<jf¾ §" wjYH jkafka úoHq;a 

pqïnl ;rx.h ,nd f.k tys isÿ lr we;s fjki y÷kd .ekSu fõ' túg kej; 

/f.k hkafka úoHq;a pqïnl ;rx.h jk neúka thg jdylh (carrier) hhs lshkq 

,efí' 

uQ¾ckh lsÍu u.ska ix{dfõ úia;drh iy ixLHd;h hk ,laIK iïfm%aIKh 

l< hq;= fõ' nyq, j Ndú; lrkq ,nk uQ¾ck j¾. w;=ßka úia;dr uQ¾ckh iy 

ixLHd; uQ¾ckh ms<sn| j úuid n,uq' 

●● úia;dr uQ¾ckh (amplitude modulation)

úia;dr uQ¾ckh hkq ix{djg wkqj jdylfha úia;drh fjkia lsÍu fõ' úia;dr 

uQ¾ckfha §" ix{dfõ úia;drhg jvd jdyl ix{dfõ úia;drh úYd, úh hq;= h' 
Ac > Am

Am	 - 	 ix{dfõ úia;drh

fm	 -	 ix{d ixLHd;h

Ac	 -	 jdyl úia;drh

fc	 -	 jdyl ixLHd;h
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rEmh 1'159 - úia;dr uQ¾ckh

ix{dj 

^uQ¾ck ;rx.h&

jdyl ;rx.h

uQ¾ð; ;rx.h

}

}

Am

}
Am

}

Am

}
Ac

}
}

y
y

1'159 rEmfha uQ¾ck ix{dj" jdyl ;rx.h iy uQ¾ð; ;rx.h olajd we;' fuys 

ix{dfõ yevh wkqj jdylfha úia;drh fjkia ù we;' 

 

●● ixLHd; uQ¾ckh  (frequency modulation)

úia;dr uQ¾ckfha § ix{dfõ tla tla wjia:dfõ § fjda,aàh;djg wkqrEm j 

jdylfha  úia;drh fjkia lrkq ,efí' ix{dfõ tla tla wjia:dfõ mj;sk 

fjda,aàh;djg wkqj jdylfha ixLHd;h fjkia lsÍu ixLHd; uQ¾ckfha § isÿ lrkq 

,efí' ix{dfõ úia;drh wkqj jdylfha ixLHd;h fjkia l< hq;= ksid jdyl 

ixLHd;h fnfyúka jeä lsÍu w;HjYH fõ' túg ix{dfõ wju úia;drh iy 

Wmßu úia;drh oelaùu i|yd jk ixLHd; fjki ixLHd; wm.ukh (frequency 
deviation) f,i ye¢kafõ'  tA wkqj ix{d úia;drfha ish¨ f;dr;=re jdylh u.ska 

m%pdrKh lsÍu myiq fõ' Y%jH ;rx. u`.ska ixLHd; uQ¾ckh lrk úg ixLHd; 

wm.ukh +75 kHzla
 
muK úh hq;= h' fï ixLHd; wm.ukh ix{d úia;drh wkqj 

isÿ jkakla ksid fhÈh yels ix{d úia;drfha iSudjla mj;shs'
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rEmh 1'160 - ixLHd; uQ¾ckh

ld,h

ld,h

ld,h

jdyl 

;rx.h

uQ¾ð; 

;rx.h

ix{dj

●● ixLHdxl ix{djla u.ska isÿ lrkq ,nk úia;dr uQ¾ckh 

1011 hk ixLHdxl iïnkaO;dj fjda,aàh;d ix{djla njg m;a l< úg 1'161 

rEmfha oelafjk mßÈ fõ' 

ld,h

1 0 1 0 0 1

rEmh 1'161 - ixLHdxl ix{dj

by; ix{dj u.ska jdylhla úia;dr uQ¾ckh l< úg 1'162 rEmfha oelafjk 

;rx. wdldrh ,efí'
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rEmh 1'162 - úia;dr uQ¾ckh

ld,h

ld,h

ld,h

1 0 1 0 0 1

jdyl 

;rx.h

uQ¾ð; 

;rx.h

ix{dj

fï ;rx.dldrfha 1 mj;sk ia:dkj, úia;drh jeä jk w;r" 0 mj;sk ia:dkj, 

jdylfha úia;drhg iudk úia;drhla mj;S'

●● ixLHd; ix{djla u.ska isoq lrkq ,nk ixLHd; uQ¾ckh

by; ix{dj u.ska jdylhla ixLHd; uQ¾ckh l< úg 1'163 rEmfha oelafjk 

;rx.dldrh ,efí'

rEmh 1'163 - ixLHd; uQ¾ckh

ld,h

ld,h

ld,h

1 1 10 0 0

ix{dj

jdyl 

;rx.h

uQ¾ð; 

;rx.h
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1'70 ;rx.dldrfha 1 mj;sk ia:dkj, ixLHd;h jdyl ixLHd;hg jvd jeä jk 

w;r" 0 mj;sk ia:dkj, ixLHd;h jdyl ;rx.fha ixLHd;hg iudk fõ'

1'14'5 úuQ¾ckh (demodulation)

úuQ¾ckh hkq ix{djla u`.ska uQ¾ckh lrk ,o jdylhla wdodhlh fj; meñKs 

úg uQ¾ð; jdylfha ix{d bj;a lr .ekSfï l%shdj,sh hs' oeka wms úia;dr úuQ¾ckh 

iy ixLHd; úuQ¾ckh .ek i,ld n,uq'

●● úia;dr úuQ¾ckh (amplitude demodulation)

úÿ,s mßm:hla Ndú; l< fmrykla Ndú; lrñka úia;dr uQ¾ckh lrk ,o 

jdylfha .=jka úÿ,s ixLHd;h fmÍfuka ix{dj kej; ,nd .efka' fmrykla 

f,i iudka;r.; Odß;%lhla iy fY%a‚.; lrk ,o m%;sfrdaOlhla Ndú; fõ'

rEmh 1'164 - úuQ¾ck mßm:h

R

R

fuys § m<uq j Èfhdavhla fj; ix{d fhduq lr uQ¾ð; jdylfha Ok fyda RK 

w¾O bj;a lrkq ,efí' túg b;sß ;rx.dldrh wvq ixLHd; fmrkhla fj; fhduq 

lrkq ,efí' túg ,efnk m%odkh yd m%;sodkh jdylfha YS¾I hd lr ,efnk 

;rx.dldrhg iudk nj 1'164 rEmfhka fmkakqï flf¾'

●● ixLHd; úuQ¾ckh (frequency demodulation)

m%;s.%dylh u.ska ,nd .;a ix{dj Y%jKh i|yd jdyl ix{dj fyj;a .=jka úÿ,s 

ix{dj bj;a lsÍu úuQ¾clfha uQ,sl ld¾hh fõ'
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1'15   l%uf,aÅ; ;¾l md,k moaO;s (Programmable logic 
control system)

l¾udka; iajhxl%ShlrKfha § Ndú; jk l%uf,aÅ; ;¾l md,k (Programmable 
logic control) ms<sn| j ir, wOHhkhla i|yd wjYH uÕ fmkaùu fï fldgiska 

isÿ flf¾' WodyrKhla f,i f.aÜgqjla iajhxl%Sh j md,kh lrk wjia:djla 

i,ld n,uq' Tn f.aÜgqj weÍug ix{d l< úg f.aÜgqj md,kh lrk fudagrh 

l%shd;aul ù f.aÜgqj iïmQ¾Kfhka újD; jQ miq iajhxl%Sh j k;r úh hq;= h' 

f.aÜgqj jeiSug ix{d l< úg tA fudagrh f.aÜgqj jefik ÈYdjg l%shd;aul 

ù iïmQ¾Kfhka f.aÜgqj jeiS .sh úg iajhxl%Sh j fudagrh k;r úh hq;= h' 

fudagrh iajhxl%Sh j k;r fkdjqfkd;a fudagrhg ydks úh yels h'

SW 1
SW 2

Motor

fuu l%shdj,sh m%Odk jYfhka wÈhr ;=kla hgf;a meyeÈ,s l< yels h'

m%odk ix{d m%;sodk ix{dixialrKh

fuys § m%odk ix{d f,i Tn f.aÜgqj weÍug fyda jeiSug ,nd fok ix{d iy 

limit switchesj,ska meñfKk ix{d wh;a fõ' m%;sodk ix{dj f,i fudagrh 

l%shd;aul lsÍug wjYH fjda,aàh;dj yd tys ÈYdj .; yels h' fuys § ieliqï 

tAllh u.ska m%odk ix{dj" m%;sodk ix{dj njg mßj¾;h flf¾' f.aÜgqj 

weÍfï § fudagrh f.aÜgqj weÍfï ÈYdjg l%shd l< hq;= w;r" tA fudagrh 

f.aÜgqj iïmQ¾Kfhka weÍ we;s nj yÕjk limit switch ix{dj ,efnk f;la 

l%shd;aul lr fudagrh l%shd úrys; l< hq;= h' f.aÜgqj jeiSfï § fudagrh  

f.aÜgqj jeiSfï ÈYdjg l%shd l< hq;= w;r" tA fudagrh f.aÜgqj iïmQ¾Kfhka 
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jeiS we;s nj yÕjk limit switch ix{dj tk f;la l%shd;aul lr fudagrh l%shd 

úrys; l< hq;= fõ'

SW1 / open indicator

SW2 / close indicator

fuu wjYH;d imqrd .ekSu i|yd ieliqï tAllh úúOdldrj,ska wdfoaY l< yels 

jqj;a nyq, jYfhka l%uf,aÅ; ;¾l md,k l%uh Ndú; fõ'

l%uf,aÅ; ;¾l md,k l%uh (PLC) hkq /yeka Ndú;fhka f;dr j u;lhg 

,nd fok l%uf,aLhlg wkqj ;u wruqK olajd l%shdj,sh f.k hk Wml%uhls' 

iajhxl%ShrKh  th  Ndú;  lrkakdg jvd;a ióm Wml%uhls PLCj,g fhdok 

m%odkhka iy m%;sodkhka wëlaIKh l< yels w;r" ieliqï l%shdj,sh isÿ jk 

w;r;=r l%uf,aLfha hï fjkila isÿ lsÍug wjYH kï" th o isÿ l< yels ùu 

úfYaI;ajh ls'  

;dlaIKfha § m<uqfjka u wkql%ñl iïnkaO;djla oelajQfha ms<shjk fY%aKshka 

u`.sks' bka miq g%dkaisiag¾" vfhdav" jeks w¾O ikakdhl iaúÉp Ndú; lrk ,È' 

wjidk jYfhka PLC Ndú;hg fhduq j we;'

PLC

PLC

pqïnl;ajh u`.ska 

iïnkaO;dj olajk ms<shjk

Contact Relay

pqïnl;ajh u`.ska 

iïnkaO;djla fkdolajk ms<shjk

Non Contact Relay
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1'15'1  PLCj, m%Odk fldgia

´kEu PLC moaO;shla fldgia mylska iukaú; fõ'

m%;sodkh

Output
uOH 

ieliqï tallh

CPU

cj iemhqu

Power Supply

m%odkh

Input

u;lh

Memory

●● m%odkh

PLC j, m%odkhka f,i Ndú; lrk tnqï iaúp" ixfõol" iSñ; iaúp (limit 
switch) wdÈh m%odkhg iïnkaO l< yels h'

m%odk ix{dj, m%udKh uek .ekSfuka miq tA w.hka ieliqï lsÍfï wÈhrhg 

iïfm%aIKh lsÍu fuu wÈhfrys m%Odk ld¾h hs' m%odkhkaf.a fN!;sl w.hka 

úúO mdrkdhl u`.ska úÿ,s ix{d njg m;a lrkq ,nhs' fuu mdrkdhl ir, tnqï 

iaúÉp" fjk;a iaúÉp j¾." WIaK;aj ixfõol" mSvk ixfõol wdÈh úh yels h' 

Ndú; lrk mdrkdhl wkqj m%odkh lrk f;dr;=re ixLHdxl fyda m%;siu úh 

yels h'

●● m%;sodkh

PLCj, m%;sodkhka f,i ms<shjk" myka" mßkd,sld" kshqueála md,k moaO;sj, 

ÈYd md,k lmdg (dinectional control value) iïnkaO l< yels h'

m%odkfha § mdrkdhl fhdok w;r fï mdrkdhlj,ska úÿ,s ix{d úúO fN!;sl 

rdYS njg m;a lsÍug yelshdj we;' úÿ,s myka" fudagr" ms<shjk iy úúO fmdïm 

j¾. wdÈh m%;sodkj,g WodyrK fõ' m%;sodk Wml%u ixLHdxl fyda m%;siu úh 

yels h'

●● cj iemhqu

PLCys iEu fldgila u w¾O ikakdhlj,ska hqla; ksid b;d ksjerÈ cj iemhqula 

wjYH fõ' fndfyda cj iemhqï 100 V - 240 V olajd fhÈh yels h' m%;sodkh 12 V 
isg 24 V olajd fjkia fõ' ,nd.; yels Odrdj PLC j¾.h wkqj fjkia fõ'
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●● uOH ieliqï tallh

PLC moaO;shl fud,h f,iska ye¢kaúh yels fldgi uOH ieliqï tAllh (CPU)
fjhs' moaO;sfha ish¿ lghq;= md,kh flfrkafka tu.ska h' j¾;udkfha mj;sk 

fndfyda PLC moaO;sj, îgq 16l (16 bit) fyda îgq 32l (32 bit) uOH md,l tAll 

we;' fuu îgq .Kkska oelafjkafka tys we;s wNHka;r wkq,elsj, (registers) 
úYd,;ajhhs' 

ndysr mß.Kl iu`. ikaksfõokh lsÍu o uOH ieliqï tAllfha ld¾hhls' uOH 

ieliqï tAllh ls%hd;aul jkafka tys u;lfha ;ekam;a lrk ,o l%uf,aLhlg 

wkqjh'  

●● u;lh

PLC moaO;sj, Ndú;jk u;lh (memory), mßYS,l u;lh (user memory) iy o;a;  

u;lh (data memory) f,i fldgia follg fnÈh yels h' uOH ieliqï tAllfha 

ls%hdldÍ;ajhg wjYH jk l%uf,aL ;ekam;a lrkafka mßYS,l u;lfha jk w;r" 

moaO;sh ls%hd;aul ùfï § wjYH jk o;a;" ;ekam;a lsÍug o;a; u;lh Ndú; 

fjhs' fuu u;l foj¾.hu i|yd Ndú; jkafka iiïNdù m%fõY u;lh (RAM) 
h' kuq;a moaO;shg cjh imhd ke;s úg iiïNdù m%fõY u;lfha we;s f;dr;=re 

uelS hk mßYS,l l%uf,aL kej; ,súh yels mGk ud;% u;lfha (EPROM) o 
;ekam;a l< yels h' óg wu;rj PLC moaO;sfha fufyhqï moaO;sh mGk ud;% 

u;lhl (ROM) o ;ekam;a lrkq ,efnhs'

hï ld¾hhla i|yd PLC f;dard .ekSfï § my; i|yka lreKq ms<sn| j ie,ls,a,g 

.; hq;= h'

(i)	 m%odk iy m%;sodk w.% ixLHdj

(ii)	 l%uf,aL Odß;dj (Program Capacity)
(iii)	 uOH ieliqï tallfha fõ.h

(iv)	 ikaksfõok l%ufõoh

ikaksfõokh hkq mß.Klfha isg PLC j,g iy PLCj,ska fjk;a PLCj,g o;a; 

iy l%u f,aL iïfm%aIKh lsÍu i|yd Ndú; lrk l%ufõoh hs' fndfyda úg fï 

i|yd PLC j¾.hg wdfõKsl fhd;a j¾. Ndú; flrhs'

1'15'2  PLC l%uf,aLh i|yd Ndú; lrk l%u

(i)	 bKsux igyka  (ladder diagrams)
(ii)	 Wmfoia fY%aKshla u`.ska (instruction list)
(iii)	 leá igyka u`.ska (functional block diagram)
(iv)	 wkql%ñl l%shdldÍ;aj igyka u`.ska (sequantial function chart)

f.aÜgqj újD; lsÍfï iy jeiSfï mrsm: igyk i,ld n,uq'
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M

iSud iaúÉ 2 (LS2)
(Limit Switch)

iSud iaúÉ 1 (LS1)
(Limit Switch)

rEmh 1'165 - f.aÜgqj

iSud iaúp 1 (Limit Switch  LS1) - f.aÜgqj jeiS we;s nj yeÕùu

iSud iaúp 2 (Limit Switch LS2) - f.aÜgqj újD;j we;s nj yeÕùu

ms<shjk 1 (Relay  RL1) - fudagrh fmrg N%uKh

ms<shjk 2 (Relay RL2) - fudagrh miqmig N%uKh

tnqï iaúp 1 (Press button PB1) - f.aÜgqj újD; lsÍfï wK ksl=;a lsÍu

tnqï iaúp 2 (Press button PB2) - f.aÜgqj ixjD; lsÍfï wK ksl=;a lsÍu

LS1 u.ska ms<shjk 3 (RL3) l%shd;aul fõ'

LS2 u.ska ms<shjk 4 (RL4) l%shd;aul fõ'

RL1 RL2

PB1

RL3

RL4

RL1

PB2

RL4

RL3

RL2 LS1 LS2 RL1 RL2

RL3 RL4 M M

rEmh 1'166 - mßm: igyk

bKsux wdldr PLC l%u f,aLh 1'167 rEmfhka olajd we;'

Educational Publications Department



158

f.aÜgqj újD; lsÍu

f.aÜgqj ixjD; lsÍu

fudagrh fmrg N%uKh

fudagrh miqmig N%uKh

rEmh 1'167 - PLC  l%uf,aLh

PB1

PB2 RL4

RL2

RL3

RL2

RL3 RL4
RL1

RL2

LS1 RL3

LS2 RL4

RL2

RL1
M

M

oekg Ndú;fha mj;sk PLC j¾. ksIamdok lsysmhla my; oelafõ' 

(i)	 Siemans
(ii)	 Omron

(iii)	 Mitsubishi
(iv)	 Telemechanique

1'15'3  PLC Ndú; lsÍug fya;=  

²² wdrlaIdj jeä ÈhqKq lrñka ksIamdok Odß;dj by< kexúh yels h' 

²² mß.Kl ifudaOdks; ksIamdok" l¾udka; iajhxl%ShlrKh iy fuldfg%dksla 

;dlaIKh wdÈh i|yd fhdod .; yels h'

²² lïlre Y%uh fjkqjg fhÈh yels h ^hï mqoa.,hl=g tl u ld¾hhla 

fkdlvjd isÿ lsÍfï § isÿ jk wmyiq;d" ;SrK .ekSïj, § isÿ jk mud ùï 

wdÈh fuys § isÿ fkd fõ&'

²² lïlrejka úiska isÿ lrk mßmd,kuh .eg¨ we;s fkd fõ'

²² ;r, hka;% (preumatics and hydraulics) md,kh i|yd fhdod .; yels h'

²² l%uf,aLh fjkia lsÍu u`.ska ieliqï l%shdj,sfha ́ kE u fjkila myiqfjka 

isÿ l< yels h'

²² ÿ¾j, mdßißl ;;a;aj hgf;a l%shd;aul jk ^úI ridhk øjH iys; wêl 

WIaK;aj mßir" ¥ú,s iys; mßir& wê fjda,aàh;d md,kh i|yd PLC Ndú; 

l< yels h'
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²² lïlrejl= jev lrk fõ.hg jvd jeä fõ.hlska l%shd;aul l< yels h'

²² ieliqï wkqms<sfj< (process sequance) ie,iqï lsÍu i|yd .; jk ld,h 

wju l< yels h'

²² kv;a;=j" wëlaIK fodaI y÷kd .ekSu iy w¨;ajeähdj b;d myiq fõ'

²² m%udKfhka l=vd WmlrKhls'

²² PLC ;=< we;s laIqø md,lh i|yd jk m%odk iy m%;sodk ndysr m%odkhka iy 

m%;sodkhkag .e<fmk f,i (inter face) ilia lr we;'

²² l%shd;aul ùfï § f>daIdj wju ;;a;ajhl mj;s'

PLCj, tl u wjdish jkafka tys ñ, wêl ùu hs' tfy;a ksrjoH;dj" fõ.h iy 

l,a meje;au ksid iajhxl%ShlrKh i|yd jeä jYfhka Ndú;hg .kS' PLCj, 

m%udKh iy m%odk" m%;sodk idxLHdj u; tajdhska ,nd .; yels fiajd úúO fõ' 

m%Odk jYfhka my; i|yka ld¾hhka isÿ lr .; yels fõ'

1'	  AND, OR, NOT jeks uQ,sl ;¾l l%shd

2'	 ms<sfmd< (flip - Flop), ld,kh (timmer), .‚k (counter) jeks wkql%ñl ;¾l 

l%shd

3'	 fhdok ,o l%u f,aLk wëlaIKh

4'	 m%odk iy m%;sodk wëlaIKh

5'	 m%;sodkhka ´kE u wjia:djl m<uq ;;a;ajhg f.k tau (reset) 
6'	 wêfõ.S iamkao .Kka lsÍu

7'	 iajhxl%Shj fodaI y÷kd .ekSu 
8'	 l%uf,aLfha wkqms<sfj< w;rueo § fjk;a l%u f,aLhla fj;g udre ù 

l%shd;aul lsÍu' 
9'	 BCD  o;a; ixikaokh

10'	 ixLHdxl 16 o;a; md,kh lsÍu 

11'	 mshjr f,i ilia lrk l%uf,aL bKsux (ladder) wdldrfha l%uf,aL njg 

mßj¾;kh

12'	 ixLHdxl iaúp u`.ska ,nd fok o;a; ,nd .ekSu iy úYaf,aIKh 

13'	 m%;siu o;a; m%odkh iy m%;sodkh

14'	 l%uf,aLh ;ekam;a lr ;nd .ekSu

15'	 PLC mß.Kl moaO;s iu`. iïnkaO l< yels ùu
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wNHdih

^1&	 rEmfha oelafjk g%dkaisiagrfha iemhqï fjda,aàh;dj 10 V ls' g%dkaisiagrh 

iaúÖlrK wjia:dfõ VBE = 0.7 V f,i i,lkak'

RB

10 V

L

 (i) mdou Odrdj (IB) 100 μA  jk mßÈ mßm:h ie,iqï lsÍug mdou 

m%;sfrdaOlfha (RB) w.h .Kkh lrkak'

(ii) g%dkaisiagrh ix;Dma; jQ úg L myk oe,afõ' tu wjia:dfõ § ix.%dyl 

- úfudapl (VCE) fjda,aàh;dj fidhkak'

(iii) g%dksisiagrfha ir, Odrd ,dNh (β) = 50la kï" Ndrfha (L) m%;sfrdaOh 

.Kkh lrkak'

(iv) ms<shjkla fhdod rd;%S ld,fha § úÿ,s mykla o,ajd .ekSug;a" wdf,dalh 

jefgk úg iajhxl%Sh myk ksùug;a yels jk mßÈ by; mrsm:h m%;s 

ks¾udKh lrkak'

(v) fuu mßm:h ie,iqï lsÍfï § ie,lsh hq;= g%dkaisiagr mrdñ;sl 4la 

,shkak'

^2&	
R1

R2 R4

R3

6 V

rEmfha olajd we;af;a g%dkaisiagrhla l=vd 

RK j¾Olhla f,i Ndú; flfrk 

mßm:hls' fuys VBE, 0'6 V yd R1 yd R2 
ms<sfj,ska 2 kΩ yd 1 kΩ fõ'

  (i) R2  yryd úNj neiau fldmuK o@

 (ii) R4  yryd úNj neiau fldmuK o@

(iii) R1  yd R2 úNj fnokh ;=<ska .,k Odrdfjka 1
20 la mdou ;=<ska .,kafka 

kï tu Odrdj fldmuK o@

(iv) β = 100 kï ix.%dyl Odrdj (IC) o R3 m%;sfrdaë w.h o fidhkak'
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^3&	 my; leá igyfka oelafjkqfha frÈ je,l oud we;s frÈ" j¾Idjl § 

iajhxl%Shj ldurhg .uka lr úh yels jk mßÈ ilia l< mßm:hl leá 

igykls' A u.ska j¾Idj jefgk úg ;¾luh —0˜ ix{djla ,nd .; yels 

ixfõol mßm:hl m%;sodkh hs' jef,a frÈ we;s nj nr u.ska l%shdlrk 

ifõolhla u.ska jef,a frÈ oud we;s úg ;¾luh —1˜ ix{djla ,nd 

fohs' th B f,ig kï lr we;'

oajdr

mßm:h

nr

ixfõolh

j¾Id

ixfõolh
Ω

B

A

  (i) by; o;a; Wmfhda.S lr f.k i;H igyk f.dv kÕkak'

 (ii) i;H igykg wkqj nQ,shdkq m%ldYh ,shkak'

(iii) by; mßm:h l%shdlrùu i|yd jQ oajdr mßm:h ilia lrkak'

^4&	 fudag¾ r:hl mK.ekajqï fudagrh l%shdlrùu my; i|yka mßÈ ie,iqï 

lsÍug woyia lrhs'

(A) ßhÿrd wdik mg me<| isàu'

(b) fudag¾ r:fha ish¿ u fodrj,a jid ;sîu hk ;;a;aj mej;Su wfmalaId 

lrhs'

•	 wdik má me<| we;s úg ;¾luh —1˜ ix{djla o wdik má me<| 

ke;s úg ;¾luh —0˜ ix{djla o ksl=;a fõ'

•	 fodrj,a tlla fyda újD; j we;s kï ;¾luh —1˜ ix{djla ksl=;a 

fõ'

•	 fodrj,a y;rla iys; fuu r:fha fodrj,a újD; $ jeiS we;s nj 

;¾luh oajdrhla fhdod m%;sodkh flf¾'

(i) fodrj,a y;r jeiS $ újD; j we;s nj ixfõolh i|yd fhdod .; 

yels oajdr mßm:h we| tys m%odkhka D1, D2, D3, D4 f,i o m%;sodkh 
B f,i o olajkak'

(ii) wdik má me<| o we;s $ ke;s nj olajk m%;sodkh A f,i olajd"  A" 

B m%;sodkfha fudagrfha l%shdj Z u.ska ksrEmKh flfrk i;H;d 

j.=j ilikak'

(iii) tys l%shdldÍ;ajh i|yd ;¾l mßm:h f.dvkÕkak'
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^5&	

+
+

- 

-
R2

R1

Vin

Vout
9 V × 2

 (i) fuu mßm:h lskï wdldrfha j¾Olhla f,i fhdod f.k ;sfí o@ 

ms<s;=r idOdrŒlrKhg fya;= olajkak'

 (ii) fuys R1 = 10 kΩ  yd R2 = 1 kΩ kï fjda,aàh;d ,dNh fidhkak'

(iii) fuu j¾Olfha fjda,aàh;d ,dNh R1 yd R2 weiqfrka m%ldY lrkak'

(iv) fuu mßm:fha Vin f,i 100 mV fjda,aàh;djla m%odkh lf<a kï 

m%;sodk fjda,aàh;dj l=ula o@

(v) fuu mßm:fha R1 yd R2 iudk m%;sfrdaë w.hhka fhdod m%;s ks¾udKh 

lf<a kï tjeks mßm:hla y÷kajk kduh i|yka lr m%;sodk 

fjda,aàh;djfha w.h i|yka lrkak'

(vi) fuys R2 N+.; lr wmj¾;l fkdjk m%odkh fj; 10 mV m%odkhla 

,nd ÿka úg m%;sodk fjda,aàh;dj fldmuK o@
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