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29

v¼Zpkyd ;qfDr;ksa osQ vuqiz;ksx

fiNys vè;k; esa vkius v¼Zpkyd ;qfDr;ksa tSls p-n laf/ Mk;ksM] tsuj Mk;ksM] LED, lkSj
lsy ,oa VªkaftLVj osQ fl¼kar i<+sA vius y?kq vkdkj ,oa fof'k"V oS|qr xq.kksa osQ dkj.k bu
;qfDr;ksa osQ ?kjsyw midj.kksa ,oa ;a=kksa tSls xSl&ykbVj] lqj{kk lwpd ?kaVh] jsfM;ks] Vhoh] VsyhiQksu]
Vsi fjdkMZj] lhMh Iys;j] dEI;wVj] ia[kk fu;a=kd] vkfn esa vusd vuqiz;ksx gSA cM+s m|eksa
dh fu;a=k.k izfØ;k esa] gokbZ tgktksa osQ mM~M;u fu;a=k.k midj.kksa rFkk mixzgksa dh ÅtZu
iz.kkfy;ksa esa v¼Zpkyd ;qfDr;k¡ gh iz;qDr gksrh gSaA ,d izdkj ls] ftUnxh osQ ckjs esa buosQ
fcuk lkspuk vlaHko gSA

bl vè;k; esa vki Mk;ksM ,oa VªkaftLVj osQ oqQN ljy vuqiz;ksx lh[ksaxsA bl ppkZ osQ ckn
fMftVy bysDVªkWfuDl osQ vk/kjHkwr rF;ksa ls ifjp; gksxkA bysDVªkWfuDl dh bl 'kk[kk esa
,sls fof'k"V flxuy@ rjax&:i iz;qDr gksrs gSa tks 0 ,oa 1 }kjk n'kkZ;h tkus okyh osQoy
nks voLFkkvksa esa gh ekStwn gks ldrs gSaA fMftVy bysDVªkWfuDl rk£dd ifjiFk (Logic Gates)

dh vo/kj.kk ij vk/kfjr gksrs gSaA ;s ifjiFk fMftVy Lo:i esa fuos'k xzg.k dj ldrs
gSa rFkk ,d rk£dd fØ;k&fof/ (Logic Operation) osQ mijkar ,d fuf'pr fuxZe nsrs gSaA
vki bu rk£dd ifjiFkksa osQ izrhd] okLrfod Lo:i vkfn osQ ckjs esa bl vè;k; esa i<+saxsA

mís';

bl ikB osQ vè;;u osQ i'pkr vki%

Mk;ksM dh v¼Z&rjax ,oa iwoZ&rjax fn"Vdkjh osQ :i esa O;k[;k dj losaQxs_

tsuj Mk;ksM dh oksYVst fu;a=kd (Voltage Regulator) osQ :i esa O;k[;k dj losaQxs_

VªkaftLVj dks izo/Zd] fLop ,oa nksfy=k osQ :i esa mi;ksx esa yk ik,axs_

rk£dd ifjiFkksa dh lR; lkj.kh lfgr O;k[;k dj ik,axs] rFkk

ljy ifjiFk vo;oksa }kjk rk£dd ifjiFkksa dh jpuk dj ik,axsA
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29-1 p – n laf/ Mk;ksM osQ vuqiz;ksx

vki vc rd p–n laf/ esa vlefer oS|qr pkyu osQ ckjs esa i<+ pqosQ gSa vFkkZr~ bldk vxz
vfHkufr esa izfrjks/ mRØe vfHkufr esa izfrjks/ ls fHkUu gksrk gSA bl fo'ks"krk osQ dkj.k
Mk;ksM fn"Vdj.k (Rectification) vFkkZr~ izR;korhZ flxuy dks fn"V flxuy (fu;e eku
dk) esa ifjo£rr djus osQ fy, bLrseky fd;k tkrk gSA nSfud thou esa bldh lSy iQksu]
ySi&VkWi vkfn osQ vkos'ku (Charging) esa vko';drk gksrh gSA

29-1-1 p-n laf/ Mk;ksM fn"Vdkjh osQ :i esa

vkius ekWM~;wy 5 osQ vè;k; esa i<+k Fkk fd gekjs ?kjksa esa fo|qr vkiw£r izR;korhZ oksYVrk
osQ :i esa gksrh gSA ;g 50 gV~tZ vko`fÙk dk T;k flxuy (Sinusoidal Signal) gksrk gSA
bldk rkRi;Z gS fd oksYVrk (vFkok /kjk) ,d pØ esa nks ckj 'kwU; gksrh gS vFkkZr~ 'kwU;
oksYVrk Lrj osQ nksuksa vksj lefefr :i ls rjax&:i ,d v¼Z pØ (Half cycle) esa /ukRed
rFkk nwljs v¼Z pØ esa ½.kkRed gksrk gSA ,slh rjax dh vkSlr oksYVrk 'kwU; gksxhA

a) v¼Z&rjax fn"Vdj.k

fp=k 29-1 dk voyksdu djsaA izR;korhZ /kjk&lzksr ls izkIr flxuy dks vipk;h VªkaliQkeZj
T  esa fuos'k fd;k tkrk gS tks fd mldks  X  rFkk Y fcUnqvksa osQ chp fuxZr djrk gSA bu
fljksa osQ chp  p-n laf/ Mk;ksM D osQ ekè;e ls yksM&izfrjks/ R

L
 Hkh tksM+ fn;k tkrk gSA

vki 'kk;n ;g tkuuk pkgsaxs fd ;gk¡ vipk;h VªkaliQkeZj D;ksa iz;qDr gqvk gSA ,slk blfy,
fd;k x;k gS D;ksafd vf/drj bysDVªkWfud ;qfDr;ksa esa 220V ls dkiQh de oksYVrk&Lrj
dh vko';drk gksrh gSA vipk;h VªkaliQkeZj osQ fuxZe osQ :i esa izR;korhZ flxuy izkIr
fd;k tkrk gSA tSlk fd fp=k 29-2  (a) esa n'kkZ;k x;k gS fd fcUnq  Y osQ lkis{k fcUnq X dk
foHko T;k iQyu (Sine Function) dh Hkkafr ifjo£rr gksrk gSA 0 ls T/2 osQ le;kUrjky osQ
chp gksus okys /ukRed v¼Z&pØ esa Mk;ksM D vxz vfHkur gksus osQ dkj.k oS|qr pkyu
djrk gS vFkkZr~ /kjk R

L
 esa A ls B dh vksj izokfgr gksrh gSA fdUrq le;kUrjky T/2 ls T osQ

chp gksus okys ½.kkRed v¼Z&pØ esa Mk;ksM D mRØe vfHkur gksus osQ dkj.k oS|qr pkyu
ugha djrk vFkkZr~  R

L 
esa dksbZ /kjk izokfgr ugha gksrhA ;g fp=k 29.2(b) esa ns[kk tk ldrk

gSA bl izdkj p-n laf/ T;k&rjax (Sine Wave) osQ ,d v¼Z&pØ esa gh oS|qr pkyu djrh
gS blfy, ;g v¼Z&rjax fn"Vdkjh dk dk;Z djrk gSA

vpkyu okys v¼Z&pØ esa Mk;ksM osQ chp vf/dre mRØe oksYVrk f'k[kj izR;korhZ oksYVrk
Vm  osQ cjkcj gksrh gSA vf/dre mRØe oksYVrk ftls Mk;ksM fcuk Hkatu osQ lgu dj ldrk
gS] f'k[kj O;qRØe oksYVrk [Peak Inverse Voltage(PIV)] dgykrh gSA vr% Li"V gS fd
fn"Vdkjh osQ :i esa ,sls Mk;ksM dk iz;ksx djuk pkfg, ftldh PIV fn"VÑr dh tkus okyh
izR;korhZ f'k[kj oksYVrk ls vfèkd gks] vU;Fkk Mk;ksM dks {kfr igqap ldrh gSA v¼Z rjax
fn"Vdkjh osQ ifjiFk esa oksYVehVj }kjk  R

L  
osQ fljksa ds chp ekih x;h fn"V oksYVrk Vdc

dk eku fuEufyf[kr gksrk gS

Vdc = Vm/π (29.1)
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fp=k 29-1% v¼Z rjax fn"Vdkjh dk ifjiFk

fp=k  29.2: (a) fuos'kh izR;korhZ oksYVrk  (b) v¼Z rjax fn"V fuxZe

tgk¡ V
m
 f'k[kj izR;korhZ oksYVrk gSA yksM izfrjks/ R

L
 esa izokfgr fn"V /kjk fuEufyf[kr

gksrh gS

Idc = dc

L

V

R
 = m

L

V

Rπ
(29.2)

è;ku nsa fd ;gk¡ osQoy vk/h fuos'kh 'kfDr dk mi;ksx gks jgk gSA blfy, fn"V /kjk izkIr
djus dh ;g vPNh n{krkiw.kZ fof/ ugha dgh tk ldrhA ;gk¡ ;g roZQ fn;k tk ldrk
gS fd ,d osQ ctk; nks Mk;ksM bl izdkj bLrseky D;ksa ugha fd;s tkrs ftlesa os ,d&,d
djosQ Øekxr :i ls izR;sd v¼ZpØ esa dk;Z djsaA blh dks iw.kZ&rjax fn"Vdkjh dgrs gSa
ftldk vc ge vè;;u djsaxsA

b) iw.kZ&rjax fn"Vdj.k

iw.kZ rjax fn"Vdj.k osQ fy, fuos'kh flxuy fp=k 29-3 esa n'kkZ;s x;s ifjiFk esa vipk;h
VªkaliQkeZj dh izkFkfed oqQ.Myh esa fn;k tkrk gS (blosQ f}rh;d oqQ.Myh esa nks ,dleku
oqQ.Mfy;k¡ Js.khc¼ gksrh gS)A D

1
 ,oa D

2
 nks p-n laf/ Mk;ksM gSA yksM&izfrjks/ (RL) dk ,d

fljk f}rh;d oqQ.Myh osQ isQjksa osQ eè; fcUnq Y ls rFkk nwljk fljk Mk;ksM D
1
 ,oa D

2  
osQ

osQFkksM fljksa ls tksM+ fn;k tkrk gSA bu Mk;ksMksa osQ f}rh;d oqQ.Myh osQ fljksa X ,oa Z osQ
lkFk Øe'k% tqM+s gksrs gSaA Y osQ lkis{k X rFkk Z dk foHko foijhr dyk esa gksrk gS vFkkZr~ tc
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X dk foHko /ukRed gksrk gS rks Z dk foHko ½.kkRed gksxk rFkk ;gh dFku foykser% Hkh
lR; gSA fp=k 29-4(a) rFkk (b) bldks xzkiQ osQ ekè;e ls izn£'kr fd;k x;k gSA

fp=k 29-3% nks Mk;ksMksa okyk iw.kZ&rjax fn"Vdkjh

fp=k  29.4 : (a)  Y  osQ lkis{k X fcUnq ij foHko /ukRed gS] rFkk (b) fcUnq Z  dk
foHko Y osQ lkis{k ½.kkRed gSA

eku yhft;s] 'kq: esa  Y osQ lkis{k fcUnq  X /ukRed] fdUrq fcUnq Y  ½.kkRed foHko ij gSA
bl fLFkfr esa Mk;ksM D

1
 esa fo|qr izokg rks gksxk fdUrq Mk;ksM D

2
  esa ,slk ugha gksxkA vr%

yksM&izfrjks/ R
L
 esa èkkjk B ls Y dh vksj izokfgr gksxh rFkk R

L  
osQ chp fuxZr oksYVrk fp=k

29.5(a) osQ vuqlkj gksxhA vxys v¼Z pØ esa]  X ½.kkRed rFkk Z /ukRed foHko ij gksxkA
bl fLFkfr esa Mk;ksM  D

2
 esa fo|qr izokg gksxk rFkk mldh yksM&izfrjks/ esa fn'kk iwoZor~ vFkkZr~

B ls Y  dh vksj gh gksxhA laxr rjax&:i fp=k 29.5(b) esa n'kkZ;k x;k gSA R
L
 osQ chp fuxZr

oksYVrk ,dfn'k] fdUrq LiUnu;qDr gksrh gS] tSlk fd fp=k 29.5(c) esa izn£'kr gSA



 415HkkSfrdh

v¼Zpkyd ;qfDr;ksa osQ vuqiz;ksx ekWM~;wy  - 8
v¼Zpkyd ;qfDr;k¡

,oa lapkj

fVIif.k;k¡

fp=k  29.5 : RL osQ chp oksYVrk a) tc D1 esa oS|qr&izokg gksrk gS]  b) D2 oS|qr&izokg gksrk gS]
c) iw.kZ&rjax fn"Vdkjh dk oqQy fuxZe

yksM esa /kjk izokg T;k&rjax (Sine Wave) osQ laiw.kZ pØ esa gksus osQ dkj.k bl izfØ;k dks
iw.kZ&rjax fn"Vdj.k dgrs gSaA fn"V&oksYVrk ,oa fn"V&/kjk osQ eku fuEufyf[kr gSa&

Vdc = 2× Vm/π (29.3)
rFkk

Idc 
= dc

L

V

R
 = m

L

2V

Rπ
(29.4)

è;ku nsa fd iw.kZ&rjax fn"Vdj.k osQ mijkar yksM&izfrjks/ esa izokfgr gksus okyh /kjk ,d&fn'kh;
gksrs gq, Hkh cgqr vf/d O;ogkfjd mi;ksx osQ ;ksX; ugha gS D;ksafd bldk eku egÙke
ls U;wure osQ chp yxkrkj LifUnr (Pulsate) gksrk gSA mPpkop ?kVd (Fluctuating

component) dks de dj fLFkj èkkjk izkIr djus osQ fy, LiUnh; Hkkx dks ^fiQYVj* fd;k
tkrk gSA vkidks ;g ftKklk gksxh fd ;g oSQls fd;k tkrk gSA vc ge bu egRoiw.kZ iz'uksa
osQ mÙkj <w<+saxsA
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fiQYV¯jx (Filtering)

vkidks ;kn gksxk fd la/kfj=k dh izfrck/k (Impedence) lzksr dh vko`fÙk ij fuHkZj djrh
gSA vr% fp=k 29-6 esa n'kkZ;k x;k yksM&izfrjks/ osQ lekarj la/kfj=k C mPp vko`fÙk okys
?kVd dks fiQYVj djsxkA

fp=k  29.6 : iw.kZ rjax fn"Vdj.k esa la/kfj=k&fiQYVj dk ifjiFk fp=k

tc Mk;ksM D
1 
esa dkyka'k t = T/4  dh vof/ esa oS|qr pkyu gksrk gS rks la/kfj=k vf/dre

foHko  V
m  
rd vkosf'kr gks tkrk gSA tc T/4 < t < T/2 vof/ esa /kjk ?kVrh gS rks laèkkfj=k

vukosf'kr gksrs gq, yksM esa /kjk dk eku fLFkj j[kus dk iz;kl djrk gS ftlls mPpkopu
(Fluctuations) dkiQh gn rd de gks tkrs gSa] tSlk fd fp=k 29-7 esa n'kkZ;k x;k gSA èkkfjrk
,oa yksM&izfrjks/ dk eku ftruk vfèkd gksxk fuxZr fn"V /kjk esa mPpkopu mrus gh de
gksaxsA mPpkopu dks de djus osQ fy, yksM osQ lekarj yxk;s tkus okys bl la/kfj=k dks
fiQYVj la/kfj=k dgrs gSaA fo|qr vkiw£r ;wfuV (Power Supply Unit) esa LC rFkk C-L-C (vFkok
π ) ̂ fiQYVj* yxkdj Å£er izHkko (Ripple Effect) dks de fd;k tkrk gSA vki budk foLr`r
vè;;u mPprj d{kkvksa esa dj ik;saxsA

fp=k 29.7: fuxZr oksYVrk tc la/kfj=k fiQYVj osQ :i esa iz;qDr gksA

fo'ks"k izdkj osQ p-n laf/ ftUgsa tsuj Mk;ksM djrs gSa] mRØe&vfHkufr esa
oksYVrk&fu;a=kd dk dk;Z djrs gSaA vc vki bl fo"k; dk vè;;u dj ik;saxsA

29-1-2 oksYVrk&fu;a=kd osQ :i esa tsuj Mk;ksM

fiQYVj ;qDr v¼Z&rjax ,oa iw.kZ&rjax fn"Vdkjh ljyre izdkj dh fo|qr vkiw£r O;oLFkk;sa
gSaaA buls izkIr gksus okyh /kjk izk;% 'kq¼ fn"V /kjk rks gksrh gS] fdUrq budk ,d cM+k nks"k
;g gS fd ;fn izfrjksèk ?kVus ij yksM&/kjk c<+ tk; rks fuxZr oksYVrk ?kV tkrh gSA bldk

mPp xq.koÙkk osQ 'kfDr
iznk;ksa esa izsjdksa ,oa
laèkkfj=kksa osQ la;kstuksa
L – C – L vFkok C – L – C

dk mi;ksx fd;k tkrk gSA
ftl izdkj bu vo;oksa
dks tksM+k tkrk gS mlh osQ
vuqlkj bUgsa ‘T’ vFkok
‘π’&fiQYVj dgk tkrk gSA
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dkj.k ;g gS fd vR;f/d èkkjk&izokg gksus ij fiQYVj&la/kfj=k vf/d vukosf'kr gks tkrk
gS rFkk yksM&izfrjks/ osQ chp bldh oksYVrk ?kV tkrh gSA blh izdkj ;fn izR;korhZ fuos'k
eas ifjorZu gksrk gS rks fn"V fuxZe Hkh ifjo£rr gks tkrk gSA Li"V gS fd ifjorZu'khy fuxZr
oksYVrk okyh vkiw£r&O;oLFkk ls fØ;kjr fofHkUu ;qfDr;ksa dh dk;Z&oqQ'kyrk Hkh izHkkfor
gksxhA mnkgj.kr% ;fn ,d izo/Z fØ;kjr gS rks blls mRiUu èofu dh xq.koÙkk [kjkc gksxhA
bl nks"k dks nwj djus osQ fy, fdlh lkekU; fo|qr vkiw£r bdkbZ osQ lkFk ,d tsuj Mk;ksM
iz;ksx fd;k tkrk gS_ fuxZr fn"V oksYVrk vc fLFkj gksrh gSA bl izdkj osQ ifjiFk dks fu;af=kr
fo|qr vkiw£r dgrs gSaA
tsuj oksYVrk fu;af=kr vkiw£r dk ifjiFk fp=k 29-8 esa n'kkZ;k x;k gSA blesa ,d tsuj Mk;ksM
gS tks Hkatu oksYVrk (Vz) ij dk;Z djrk gSA fuxZr fLFkj oksYVrk (VO) tks Hkatu oksYVrk osQ
cjkcj gh gksrk gSA ,d mi;qDr Js.khc¼ izfrjks/  Rs 

 ifjiFk esa /kjk fu;af=kr djus osQ fy,
yxk;k tkrk gS tks vfrfjDr oksYVrk dks foHkkftr dj vyx dj nsrk gSA tsuj Mk;ksM dk
,uksM fuos'kh vkiw£r osQ ½.kkRed fljs ls tksM+ fn;k tkrk gS rFkk osQFkksM dks Js.khc¼ izfrjks/
Rs osQ ekè;e ls vkiw£r osQ /ukRed fljs ls tksM+k tkrk gSA bl izdkj tsuj Mk;ksM mRØe
vfHkur gksrk gSA yksM&izfrjks/ tsuj Mk;ksM osQ lekarj yxkrs gSaA tsuj fu;ker rHkh gksxk
tc fuos'kh vkiw£r oksYVrk (Vi) dk eku Vz ls vf/d gksA Hkatu osQ mijkar] tsuj Mk;ksM
osQ chp oksYVrk fLFkj jgrh gS rFkk izokfgr /kjk ij fuHkZj ugha djrhA  R

s  
esa izokfgr èkkjk

Is 
dk eku fuEufyf[kr lehdj.k }kjk O;Dr fd;k tk ldrk gS %

Is = (Vi – Vz)/Rs (29.5)

fp=k  29.8 : oksYVrk fu;a=kd osQ #i esa tsuj Mk;ksM

/kjk Iz dks nks Hkkxksa esa foHkktu gksrk gS % tsuj /kjk  IZ ,oa yksM /kjk I
L
A vc fdjpkWiQ osQ

fu;eksa ls ;g dgk tk ldrk gS

Is = Iz 
+ IL

;k Iz = Is – IL (29.6)

tsuj Mk;ksM osQ dk;Z djus osQ fy, oqQN U;wure /kjk (
minZI ) blesa vo'; izokfgr gksuh

pkfg,A vr% yksM /kjk (I
L
) eq[; /kjk Is ls lnSo oqQN de gksrh gSA 

minZI  dk eku lkekU;r;k

5 mA ls 20 mA osQ eè; gksrk gSA ;fn yksM&/kjk 'kwU; gks rks /kjk  Is lEiw.kZr;k tsuj Mk;ksM
ls gh izokfgr gksxh rFkk fuxZr oksYVrk VO dk eku Vz osQ cjkcj gh gksxkA tc oqQN yksM&èkkjk
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IL Hkh izokfgr gksrh gS rks tsuj /kjk Hkh bruh gh ek=kk esa de gksxh fdUrq fuxZr oksYVrk
dk eku iwoZor Vz  gh jgsxkA blh izdkj ;fn izR;korhZ lzksr oksYVrk c<+rh ;k ?kVrh gS rks
fuos'kh oksYVrk Vi Hkh rnuqlkj c<+sxh ;k ?kVsxhA blosQ ifj.kkeLo:i /kjk Is lehdj.k
(29-5) osQ vuqlkj ifjo£rr gksxhA Vi esa ifjorZu Is osQ cny tkus osQ dkj.k Js.kh&izfrjks/
Rs  osQ eè; foHkokUrj osQ :i esa izdV gksrk gSA tsuj oksYVrk Vz rFkk fuokZr oksYVrk VO

vifjo£rr jgrs gSaA bl izdkj fuos'kh oksYVrk ,oa /kjk (vFkok yksM izfrjks/) esa ifjorZu
ls vizHkkfor jgrs gq, fuxZr oksYVrk fLFkj (Stabilized) gks tkrh gSA

tsuj Mk;ksM esa ÅtkZ dh [kir fuEufyf[kr lehdj.k }kjk O;Dr dh tk ldrh gS

P
d
 = V

z
 × I

z
(29.7)

;g [kir fuekZrk }kjk vuqeksfnr egÙke ÅtkZ [kir nj osQ eku ls vf/d ugha gksuh pkfg,A
vc ge tsuj fu;af=kr fo|qr vkiw£r dks ,d mnkgj.k }kjk le>saxsA

mnkgj.k 29.1: ;fn fdlh ifjiFk esa yksM /kjk 0 ls c<+dj 100 mA rFkk fuos'kh vkiw£r
oksYVrk 16.5 V ls c<+dj 21 V gks tkrh gks rks ,d ,sls ifjiFk dh jpuk dfj;s ftlls fd
6 V dh fLFkj vkiw£r izkIr gks losQA

gy % ge 6 V (Hkatu oksYVrk) dk tsuj Mk;ksM ysrs gSaA eku yhft;s bldh 
minZI  dk eku

5 mA gSA tsuj Mk;ksM esa vf/dre /kjk rc izokfgr gksxh tc yksM&/kjk 'kwU; gksA bldk
eku (100+5) mA= 0.105A gksxkA

R
s
 dk eku U;wure fuos'kh oksYVrk rFkk vf/dre vko';d /kjk }kjk fu/kZfjr gksrk gS %

Rs 
minz z

max

– 16.5V 6V
= 100

105mA

V V

I

−= = Ω

fuos'kh oksYVrk osQ vf/dre gksus ij tsuj Mk;ksM esa izokfgr /kjk Hkh vf/dre gksxhA
vr% vfèkdre tsuj /kjk  I

max
 = (21V– 6V)/100 Ω  0.15 Α.

Mk;ksM esa vf/dre ÅtkZ [kir dh nj = 6V × 0.15A= 0.9W.

blls fu"d"kZ fudyrk gS fd iz;qDr Mk;ksM 6V, 1W ,oa 100 π dk gksuk pkfg, rFkk blosQ
ifjiFk dh jpuk layXu fp=kkuqlkj gksuh pkfg,A ;g yksM ,oa fuos'k esa fu/kZfjr lhekvksa
osQ vanj ifjorZu gksus ij 6V dk fLFkj fuxZe iznku djsxkA
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ikBxr iz'u 29.1

1. fiQYVj la/kfj=k ;qDr iw.kZ&rjax fn"Vdkjh osQ ifjiFk dh jpuk dhft,A

2. ;fn mnkgj.k 29-1 esa n'kkZ;s x;s fu;a=k.&ifjiFk (Regulator Circuit) esa tsuj Mk;ksM
dks mRØe vfHkur osQ ctk; vxz vfHkur fd;k tk; rks mldh fuxZr oksYVrk ij
D;k izHkko iM+sxk\

29-2 VªkaftLVj osQ vuqiz;ksx

fiNys vè;k; esa vkius VªkaftLVj osQ fl¼kar dk foLrkj ls vè;;u fd;k FkkA lkekU;r;k
laxzkgd mRØe vfHkur gksrk gS rFkk laxzkgd mRltZd ifjiFk esa dksbZ /kjk izokfgr ugha
gksrhA ;fn vkèkkj&ifjiFk esa vYi ek=kk esa Hkh /kjk izokfgr gks rks laxzkgd ifjiFk esa vR;kf/
d /kjk izokg gksrk gSA bl fo'ks"krk osQ dkj.k gh VªkaftLVj osQ vusdkusd vuqiz;ksx gSaA fdUrq
;gk¡ ge izo/Zd] fLop ,oa nksfy=k osQ :i esa mlosQ vuqiz;ksxksa dh ppkZ djsaxsA

29-2-1 VªkaftLVj ,d izo/Zd osQ :i esa

oS|qr flxuy dksbZ oksYVrk vFkok /kjk gh gksrh gS ftlesa mi;ksxh lwpuk fufgr gksrh gSA
bls ,d mnkgj.k ls ns[ksa % tc ge ekbØksiQksu osQ lEeq[k oqQN cksyrs gSa rks Mk;kizQke dEiUu
djrk gS ftlls oqQ.Myh esa vfr lw{e oksYVrk mRiUu gks tkrh gS ftldh ek=kk èofu dh
rhozrk ij fuHkZj djrh gSA ;g izsfjr oksYVrk brus {kh.k flxuy osQ :i esa gksrh gS fd mlls
ykmMLihdj èofu mRiUu ugha dj ldrkA bl dkj.k ls bls izo/Zd uked ;qfDr esa fuos'k
fd;k tkrk gSA izo/Zd fuos'kh flxuy osQ Lrj (ifjek.k) dks c<+kdj vko£/r fuxZe iznku
djrk gSA vko£/r fuxZe oksYVrk VO  rFkk fuos'kh flxuy oksYVrk V

i
 osQ vuqikr dks

oksYVrk&ykHk (Av) dgrs gSaA

fp=k 29.9: ewy izo/Zd ifjiFk ftlesa n-p-n VªkaftLVj CE O;oLFkk esa gSA

i
C
 + Δi

c
I

B
 + Δi

b
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vFkkZr~ AV = O

i

V

V
(29.8)

blh izdkj] /kjk&ykHk ,oa 'kfDr&ykHk dks ifjHkkf"kr fd;k tk ldrk gS %

A
L 
 = O

i

i

i
(29.10)

A
p
 = 

i

OP

P
(29.11)

izo/Zd dh Hkkafr VªkaftLVj dk ifjiFk fp=k 29-9 esa n'kkZ;k x;k gSA ;gk¡ CE foU;kl osQ
n-p-n VªkaftLVj dks iz;ksx fd;k x;k gSA bldk laxzkgd cSVjh VCE  osQ }kjk yksM&izfrjks/ osQ
ekè;e ls mRØe vfHkur gSA vk/kj&/kjk (IB)  osQ izokfgr gksus ij laxzkgd /kjk (IC) dk
izokg Hkh gksus yxrk gSA  IB osQ de gksus ij ,d fLFkfr ,slh vkrh gS fd  IC yxHkx 'kwU;
gks tkrh gSA ;g  IB esa ifjorZu dh fuEure lhek gSA blh izdkj IB osQ c<+us ij lar`Ir voLFkk
dh fLFkfr vk tkrh gS rFkk  IC c<+uk can dj nsrh gSA ;g IB dh Åijh lhek dk |ksrd gSA
fuos'kh flxuy osQ Hkjkslsean izo/Zu osQ fy, ;g vko';d gS fd IB ifjorZu osQ lhekar ekuksa
(U;wure o vf/dre) osQ ekè; osQ cjkcj vk/kj /kjk cSVjh VBB }kjk vk/kj dks vxz&vfHkur
dj izokfgr dh tk;A fØ;kdkjh fcUnq VªkaftLVj osQ js[kh; fØ;kdkjh {ks=k osQ eè; esa pquk
tk ldrk gSA bls vk/kj dh vfHkufr dgrs gSaA V

BB 
 osQ lkFk Js.kh esa ml flxuy lzksr

dks tksM+k tkrk gS tks fuos'kh flxuy υS iznku djrk gSA

V
BB  

esa izR;korhZ flxuy oksYVrk υS osQ feyus osQ dkj.k fn"V vfHkur /kjk  I
B 
 esa Δib ifjorZu

gksrk gSA flxuy oksYVrk dks bl izdkj U;wu j[kk tkrk gS fd flxuy /kjk Δib osQ IB
 esa tqM+us

vFkok ?kVus ij vk/kj&/kjk esa ifjorZu osQ lhekar ekuksa (Limiting Values) osQ ijs ugha gksrkA
vU;Fkk VªkaftLVj laLrC/ (Cut-off) vFkok lar`Ir (Saturation) {ks=kksa esa pyk tk;sxk rFkk izo£/
r fuxZe (Amplified Output) vR;f/d foo`Qr (Distorted) rFkk 'kksj;qDr gksxkA è;ku nsa fd
flxuy /kjk

Δ i
b
 = υS

/r
i

(29.12)

tgk¡ r
i
 fuos'kh izfrck/k (Input Impedence) gSA vk/kj /kjk esa bl ifjorZu Δi

b
 ls laxzkgd&/

kjk esa cgqr vf/d ifjorZu Δi
C
 gksrk gS

Δi
c
=  βΔi

b
 = β υ s

/r
i

(29.13)

tgk¡ β izR;korhZ /kjk izo/Zu xq.kkad gS tks fd Δi
c 
/ Δi

b 
osQ cjkcj gksrk gSA lehdj.k (29-

13) ls]

υ s
 = Δ i

c
 × r

i  
/ β (29.14)

fp=k 29-9 osQ fuxZe ifjiFk esa fdjpkWiQ osQ fu;e yxkus ij

VCC = V
CE

 + I
C
R

L
(29.15)

lehdj.k (29-15) dk vodyu djus ij

dVCC = dV
CE 

+ dI
C
× R

L
(29.16)
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VCC 
 fu;r gS] vr% dV

CC
= 0

dV
CE

 = – dI
C
× R

L

ysfdu dV
CE

 oLrqr% fuxZe esa ifjorZu Δ υ0 
rFkk  i

c 
 esa ifjorZu dI

C
  gS] vr,o

Δ υ0
 = – Δi

c
× R

L

vr% izo/Zd dk oksYVrk&ykHk

AV = υ0
/ υS

 = – (Δic× RL)/(Δic×ri/β)

= –β × RL 
/ r

i
(29.17)

vuqikr β/r
i 
VªkaftLVj dh vU;ksU; pkydrk (Trans conductance) dgrs gSa rFkk g

m 
ls fu:fir

djrs gSaA vr% lehdj.k (29-17) dks fuEufyf[kr :i esa fy[kk tk ldrk gS %

A
V
 = – g

m
 × R

L
(29.18)

;gk¡ ½.kkRed fpUg bl ckr dk |ksrd gS fd fuos'k rFkk fuxZe foijhr dyk esa gSa vFkkZr~
muesa 180° dk dykUrj gSA 'kfDr ykHk]

A
P 
= A

I
 × A

V
 =  β × A

V
(29.19)

'kfDr&ykHk ls ;g vfHkizk; ugha gS fd izo/Zd }kjk ÅtkZ laj{k.k osQ fu;e dk mYya?ku gksrk
gSA izoèkZd osQ izR;korhZ 'kfDr fuxZe dk eku izR;korhZ flxuy 'kfDr fuos'k ls vf/d vo';
gS] fdUrq ;g òf¼ vfHkufr osQ fn"V&lzksrksa }kjk iznku dh x;h ÅtkZ ls gh gqbZ gSA

tkWgu ckMhZu
(1908 – 1991)

tkWÞu ckMhZu foKku osQ bfrgkl esa vosQys ,sls 'kks/dÙkkZ gq,
gSa ftUgsa HkkSfrdh dk ukscsy iqjLdkj nks ckj izkIr gqvkA mudk
tUe eSMhlu] foldksfUlu] vesfjdk osQ ,d vR;ar f'kf{kr
ifjokj esa gqvkA ckyd osQ :i esa os brus gksugkj Fks fd muosQ
ekrk&firk us mudks rhljh d{kk ls twfu;j gkbZ LowQy esa lhèks
gh izos'k fnyk;kA mUgksaus oS|qr vfHk;U=kj.k esa Lukrd fd;kA

thou o`fÙk osQ fy, mUgsa Hkh la?k"kZ djuk iM+kA xYiQ vk;y dEiuh osQ lkFk Hkw HkkSfrdfon~
osQ :i esa rhu o"kZ O;rhr djus osQ mijkar os xf.krh; HkkSfrdh esa Ph.D djus osQ
fy, ¯izlVkWu pys x;sA gkjoMZ] feuslksVk rFkk usoy vkMZesUl iz;ks'kkyk esa FkksM+s&FkksM+s
le; rd dk;Z djus osQ ckn os cSy iz;ksx'kkyk esa fofy;e 'kkWDys osQ 'kks/&lewg
esa lfEefyr gks x;sA okWYVj czVsu osQ lkFk mUgksaus izFke VªkaftLVj fodflr fd;k ftlosQ
fy, ckMhZu] czVsu ,oa 'kkWDys dks 1956 dk HkkSfrdh dk ukscsy iqjLdkj fn;k x;kA

vfrpkydrk ij lS¼kafrd dk;Z osQ fy, ckMhZu dks fy;ksu lh owQij rFkk vkj f'kiQj
osQ lkFk la;qDr :i ls 1972 dk HkkSfrdh dk ukscsy iqjLdkj iqu% fn;k x;kA
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ikBxr iz'u 29.2

1. CE foU;kl okys izo/Zd esa υ i 
dk eku 20 mV rFkk υo

 dk 1 oksYV gSA oksYVrk&ykHk dh
x.kuk dhft;sA

2. ,d izo/Zd osQ P
0
 dk eku P

i  
osQ eku dk 200 xq.kk gSA 'kfDr ykHk dh x.kuk dhft;sA

3. CE foU;kl osQ izo/Zd osQ fy,  R
L
 = 2000 Ω , r

i
 = 500 Ω rFkk  β = 50 gSaA oksYVrk&ykHk

,oa 'kfDr&ykHk dh x.kuk dhft;sA

29-2-2 VªkaftLVj fLop osQ #i esa

nSfud thou esa ge ;a=kksa tSls ySEi] ia[kk] e'khu vkfn dks pkyw ;k cUn djus osQ fy,
oS|qr fLopksa dks gkFk ls vkWu ;k vkWiQ djrs gSaA è;ku nsa fd fdlh fLop dh nks fHkUu fLFkfr;k¡
gksrh gSa% vkWu ,oa vkWiQA bysDVªkWfuDl esa Hkh ,slh fLFkfr;k¡ gksrh gSa tgk¡ fdlh ;qfDr dks
osQoy nks fHkUu oksYVrk Lrjksa ij gh fuos'k djuk iM+rk gSA ;g fLop osQ dk;Z djus tSlk
gh gSA fLop vkWu gksus ij ,d oksYVrk Lrj gksrk gS rks fLop vkWiQ gksus ij nwljk oksYVrk
LrjA lkekU;r;k bl izdkj osQ oksYVrk Lrj dEI;wVj esa gksrs gSa tgk¡ fMftVy flxuy iz;qDr
gksrs gSaA ,slk VªkaftLVj dh fØ;k (operation) vjs[kh; {ks=k (Non-linear region) esa djosQ
fd;k tkrk gSA fp=k 29-10 esa n'kkZ;s VªkaftLVj vfHky{k.kksa esa nks pje {ks=k gS% laLrCèk {ks=k rFkk
lar̀Ir {ks=kA 'kwU; vkèkkj (I

B
 = 0) osQ uhps osQ Nk;kafdr {ks=k laLrCèk {ks=k gSA VªkaftLVj esa oS|qr

pkyu ugha gksrk rFkk lEiw.kZ oksYVrk vkiwfrZ V
CC

 VªkaftLVj esa laxzkgd ,oa mRltZd osQ eè;
gksrh gSA vFkkZr~ laxzkgd ij fuxZr oksYVrk V

CC
 gSSA

fp=k- 29.10 : VªkaftLVj osQ fuxZe vfHky{k.k

tc vkèkkj&èkkjk I
B 
lar`Ir eku ls vfèkd gks tkrh gS rks VªkaftLVj esa vPNs rjhosQ ls oS|qr

pkyu gksrk gS rFkk laxzkgd&mRltZd oksYVrk yxHkx 'kwU; gks tkrh gSA bl fLFkfr esa] laxzkgd
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,oa èkjkry osQ eè; fuxZr oksYVrk 'kwU; gks tkrh gS rFkk lEiw.kZ oksYVrk yksM&izfrjksèk R
L 
osQ eè;

gh gksrh gSA vFkkZr~ laxzkgd&èkkjk]

IC 
L

ceV

R
=

fp=k. 29.11: VªkaftLVj fLop osQ #i esaA

fp=k 29.11 esa VªkaftLVj dk fLop osQ #i esa ifjiFk n'kkZ;k x;k gSA VªkaftLVj dks fLop vkWu
vFkok vkWiQ djus osQ fy, fu;a=k.k&flxuy VBB  osQ #i esa fn;k tkrk gSA fuos'kh ik'k (ywi)
osQ fy,]

I
B
 R

B
 + V

BE
 – V

BB
 = 0

tc V
BB

 = 0, gks rks mi;ZqDr lehdj.k ls gesa izkIr gksrk gSA

I
B
 = – BE

B

V

R
(29.20)

pw¡fd I
B
 dk eku 'kwU; ls de gSA vr% VªkaftLVj laLrCèk (cut-off) voLFkk esa gS rFkk

V
0

= V
CC

(29.21)

;fn V
BB 

= 5V, rFkk V
BE

 = 0.7 V p;fur VªkaftLVj osQ fy, gks rks lehdj.k (29.20) ls gesa izkIr
gksrk gS

I
B
 (100 kΩ) + 0.7V– 5 V= 0.

∴ I
B

= 
5V 0.7V

100k

−
Ω

= 43 μΑ

lkekU; VªkaftLVjksa esa] vkèkkj&èkkjk dk ;g eku VªkaftLVj dks iw.kZ lar`Irrk esa igq¡pkus osQ fy,

i;kZIr gSA bl fLFkfr esa V
O
 = CEsat

V
 
= 0 ,oa laxzkgd&èkkjk
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I
C

= CC

L

12
12mA.

1

V V

R
= =

Ωh

bl izdkj osQ fLop izn'kksZa (Displays) osQ |ksrd (Indicator) osQ #i esa Hkh bLrseky fd;s
tk ldrs gSaA mnkgj.kr% ;fn fdlh LED dks laxzkgd&izfrjksèkd osQ lkFk fp=k 29-12 osQ
vuqlkj Js.kh esa tksM+ fn;k tk; rks laxzkgd èkkjk LED dks mPp fuos'k (+5V) ij fØ;k
jr dj izdk'keku dj nsrh gSA fuos'k osQ 'kwU; (fuEu Lrj) ij gksus ij LED dk;Z djuk
cUn dj nsrk gS D;ksafd ifjiFk esa laxzkgd&èkkjk izokfgr ugha gksrhA

fp=k. 29.12: VªkaaftLVj fLop okyk LED |ksrd (baMhosQVj)

VªkaftLVj dk ,d vU; egRoiw.kZ vuqiz;ksx okafNr vko`frdk nksyrh; flxuy (Oscillating

Signal) mRiUu djuk gSA ;g fo'ks"k izdkj osQ ifjiFk ls fd;k tkrk gS ftls nksfy=k dgrs
gSaA nksfy=kksa osQ vusdkusd vuqiz;ksx gS] fo'ks"kdj jsfM;ks izs"kh (Transmitter) }kjk osQfj;j rjax
vko`fÙk mRiUu djus esaA ;s tfu=kksa (Generators), bysDVªkWfud ?kfM+;ksa rFkk dEI;wVj vkfn
esa Hkh bLrseky gksrs gSaA nksfy=k vusd izdkj osQ gksrs gSaA ;gk¡ ge VªkaftLVj ls cuus okys
lkekU; nksfy=k dh ppkZ djsaxsA

29-2-3 VªkaftLVj ,d nksfy=k osQ #i esa

bysDVªkfud nksfy=k (Oscillator) ,d ,slh ;qfDr gS ftlls lrr oS|qr nksyu mRiUu fd;s
tk ldrs gSA fdlh nksfy=k esa ,d lekUrj LC ifjiFk vuquknh ifjiFk osQ #i esa rFkk izoèkZd
ÅtkZ dk vuquknh ifjiFk esa iqujfuos'k (Feed back) djus osQ fy, iz;qDr gksrs gSaA L ,oa
C dk mfpr p;u djosQ blls JO; (Audio) ls ysdj jsfM;ks] rd dh vko`fÙk;k¡ mRiUu
dh tk ldrh gSaA

tc fdlh vkosf'kr laèkkfj=k dks izsjd (Inductor) osQ lkFk tksM+k tkrk gS rks vkos'k nksyu
djrk gS] fdUrq fofdj.k ,oa rkjksa esa Å"ek osQ #i esa ÅtkZ osQ ákl osQ dkj.k nksyuksa dk
vk;ke yxkrkj ?kVrk tkrk gSA fdlh T;k&rjax nksfy=k ls mRiUu nksyu LFkk;h gksa (vFkkZr~
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le; osQ lkFk {kh.k u gks)] blosQ fy, ;g vko';d gS fd izoèkZd ls ÅtkZ dk èkukRed
iqufuZos'ku fd;k tk;A ewy fl¼kar ;g gS fd fuxZr flxuy dk ,d va'k fuos'kh flxuy
esa iqufuZosf'kr gksA ifjiFk dk ykHk (gain) rFkk iqufuZos'kh flxuy (Feed Signal) dh dyk
(Phase) dks lek;ksftr dj izR;sd pØ esa gq, ÅtkZ&{k; dh iqu%iwfrZ dh tk ldrh gS rkfd
okafNr vko`fÙk osQ LFkk;h nksyu izkIr gks losQA

tSlk fd fp=k 29-13 esa iznf'kZr gS fd nksfy=k&vkjs[k osQ nks eq[; Hkkx gSa% ,d izoèkZd
ftldk ykHk 'A' gS rFkk ,d iqufuZos'ku ifjiFk ftldk iqufuZos'ku xq.kkad B gSA

fp=k- 29.13: nksfy=k dk vkjs[k

;fn A β < 1 rks V
O
 yxkrkj ?kVrk tkrk gSA blosQ foijhr] ;fn  A β > 1 rks V

0
 èkhjs&èkhjs c<+rk

tkrk gSA ysfdu ;fn Aβ = 1 gks rks V
0
 dk vpj eku feyrk gS ftlosQ dkj.k nksyu LFkk;h

vFkok iksf"kr jgrs gSaA

vc ge CE  izoèkZd ij fopkj djsa ftldh fd vuqPNsn 29.2.1 esa ppkZ gqbZ FkhA blesa
fuos'k rFkk fuxZe osQ eè; 180o dk dykUrj gksrk gS vFkkZr~ bldk ½.kkRed ykHk (–A)

gSA vr% Aβ = 1 osQ fy, vko';d gS fd β Hkh ½.kkRed gks rFkk bldk eku –A–1 osQ cjkcj
gks A vFkkZr~ iqufuZos'ku ifjiFk esa Hkh 180° dk dyk&foLFkkiu vko';d gSA

fp=k- 29.14 esa ,d nksfy=k dk ifjiFk n'kkZ;k x;k gS ftlesa ,d CE foU;kl esa ,d VªkaftLVj
izoèkZd gS rFkk ,d LC VSad&ifjiFk (Tank Circuit) gSA bls dkWyfiV nksfy=k dgrs gSaA

fp=k-29.14 : dkWyfiV&nksfy=k

V
i
 = βV

O
AV

i
 = ΑβV

O

β
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;gk¡ C
1
, C

2
 rFkk L VSad&ifjiFk dh jpuk djrs gSaA nksfyr èkkjk vuquknh vko`fÙk ij izokfgr

gksrh gSA fuxZe C
1
 osQ chp izkIr gksrk gS rFkk CE foU;kl osQ VªkaftLVj&izoèkZd osQ vkèkkj

ls tqM+s C
2
 osQ chp iqufuZos'ku gksrk gSA ;gk¡ 180° dk dyk&foLFkkiu laèkkfj=k C

2
 osQ }kjk

iznku fd;k tkrk gSA C
2
 dh ,d IysV èkjkry ls rFkk nwljh IysV izsjd&oqQ.Myh ls tqM+h

gksrh gSA bl izdkj oqQy ik'k ykHk (Total loop gain) èkukRed gksrk gSA tc vuquknh vko`fÙk
ij VªkaftLVj izoèkZd dk ykHk i;kZIr ek=k esa c<+ pqdk gks rks fuxZe ij LFkk;h (iksf"kr) nksyu
izkIr gksrs gSaA

29-3 roZQ ifjiFk vFkok ykWftd xsV~l (Logic Gates)

bysDVªkfuDl esa izk;% nks izdkj osQ rjax#i feyrs gSaA bu rjax&#iksa esa lekfgr lwpuk gh
flxuy dgykrh gSA ;fn fdlh flxuy dk rkRdkfyd (Instantaneous) eku vk;ke dh
lhek osQ vUnj oqQN Hkh lEHko gS rks mls vfojr flxuy (Continuous signal) dgrs gSaA
fdarq ;fn flxuy dk 'kwU; osQ vfrfjDr vU; dksbZ eku oqQN fo'ks"k le;&fcUnqvksa ij
gh lEHko gS rks mls fofoDr flxuy (Discrete signal) dgrs gSaA tc flxuy osQ vk;ke
osQ eku lhfer la[;k (tSls nks) esa gh gks ldrs gSa rks mls fMftVy flxuy dgrs gSaA

fMftVy flxuy pj.k&c¼ rjhosQ ls gh ifjorfrZr gksrs gSaA fMftVy flxuy osQ ,d nwljs
ls dkiQh fHkUu nks eku gksrs gSa ftUgsa izk;% ‘0’ ,oaa ‘1’ ls O;Dr djrs gSaA lkekU;r% 0V fcV
‘0’ dks rFkk 5V fcV ‘1’ dks O;Dr djrk gSA ;s oksYVrk&Lrj ,d nwljs ls brus i`Fkd gS fd
yxHkx 2V dh lhek esa dksbZ lgxkeh 'kksj] [( 0V + 2 V) 0 Lrj osQ fy, rFkk (5V – 2V)1

Lrj osQ fy,] flxuy dh xq.koÙkk dks izHkkfor ugha djrkA bl izdkj fMftVy flxuy
'kksj ls yxHkx vizHkkfor jgrs gSaA dEI;wVj esa iz;qDr flxuy fMftVy gksrs gSaA fMftVy
flxuy esa lwpuk dks vadksa (Bits) dks vusd izdkj ls Øec¼ djosQ ̂ dksM* dj fn;k tkrk
gSA izR;sd fcV fu;r (Fixed) le;kofèk dh LiUn (Pulse) gksrh gSA

fp=k. 29.15: a) vfojy (continuous) flxuy,  b) fofoDr (Discrete) flxuy, vkSj c) fMftVy flxuy

fofHkUu xf.krh; lafØ;k;sa (Operations) fMftVy flxuy }kjk dh tk ldrh gSA bu
lafØ;kvksa osQ xf.kr dks cwfy;u chtxf.kr dgrs gSaA

;ksx (Addition) ,oa xq.ku (Multiplication) cwfy;u chtxf.kr esa ewy lafØ;k;sa gSaA ;fn dksbZ
vkadM+s (Data) fMftVy vFkkZr~ 0 ,oa 1 osQ #i esa gSa rks fuEufyf[kr loZlfedk,a ykxw gksaxhA
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A × 0 = 0 (29.22)

A + 1 = 1 (29.23)

bu lafØ;kvksa dks djus okys ifjiFkksa dks roZQ ifjiFk vFkok ykWftd xsV~l (Logic Gates)

dgrs gSaA vc ge bUgha ykWftd xsV~l osQ ckjs esa i<+saxsA

29-3-1 vkèkkjHkwr ykWWftd xsV~l (roZQ ifjiFk)

ykWftd xsV ,slh ;qfDr;k¡ gSa ftuesa ,d ;k ,d ls vfèkd fuos'k fdUrq fliQZ ,d fuxZe
gksrk gSA fuos'k esa fcV~l (Bits) vFkok mudk Øe ifjofrZr gksus ij fuxZe ifjofrZr gks ldrk
gSA bu ifjiFkksa }kjk mRiUu fuxZe cwfy;u roZQ osQ fu;eksa ij vkèkkfjr gksrk gSA ewyr% rhu
izdkj osQ ykWftd xsV gksrs gSa%

1. AND xsV, 2. OR xsV,  3. NOT xsV

;s ifjiFk Øe'k% xq.ku] ;ksx rFkk O;qRØe (Inversion) dh lafØ;k;sa djrs gSaA vc ge budh
dk;Z&iz.kkyh le>saxsA

1. AND xsV

fdlh AND xsV osQ nks ;k nks ls vfèkd fuos'k gks ldrs gSa] fdUrq fuxZe osQoy ,d gh
gksrk gSA nks fuos'k okys AND xsV dk roZQ&izrhd vFkok ykWftd flEcy (Logic Symbol)
fp=k- 29.16(a) esa n'kkZ;k x;k gSA ge fdlh AND osQ O;ogkj dks dbZ Js.khc¼ fLopksa osQ
ekè;e ls le> ldrs gSaA fLop A vkSj B xsV osQ nks fuos'k gSa rFkk cYc fuxZe Y iznku djrk
gSA vkWu fLop fuos'k '1' dk rFkk vkWiQ fLop fuos'k ‘0’ |ksrd gSaA Li"V gS fd cYc rHkh
tysxk tcfd og vkiwfrZ oksYVrk ls tqM+k gksA ;g rHkh gksxk tc nksuksa fLop A rFkk B ,d
lkFk vkWu gks (vFkkZr~ ‘1’ ij gksa)A fp=k 29.16(c) esa lkj.kh ls n'kkZ;k x;k gSA bl lkj.kh
dks ^lR;rk&lkj.kh dgrs gSaA

      

fp=k- 29.16: a) AND xsV dk izrhd, b) AND xsV osQ le#i fLopksa dh fØ;k, c) AND xsV dh
lR;rk&lkj.kh] vkSj d) Mk;ksMksa }kjk AND xsV dh jpukA
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AND lafØ;k dks cwfy;u O;atd }kjk fuEu izdkj fu#fir fd;k tkrk gS%

Y = A.B = AB = A × B rFkk A AND B i<+k tkrk gSA

AND xsV dh O;ogkfjd jpuk : Mk;ksMksa }kjk fufeZr ykWftd xsV dks DDL xsV dgrs gSaA
DDLxsV dk vfHkizk; gS Mk;ksM&Mk;ksM ykWftd xsVA nks fuos'k okys AND xsV dh jpuk
fp=k 29.16 (d) esa n'kkZ;h x;h gSA Mk;ksM D

1
 o D

2
 lekUrj esa tqM+s gSa rFkk mudks 5 V dh

cSVjh ,oa 5 kΩ izfrjksèk osQ }kjk vfHkufr iznku dh x;h gSA fuxZe ,uksM ij fy;k x;k gSA
oSQFksM A rFkk B fuos'k VehZuy dk dk;Z djrs gSaA tc A vFkok B vFkok nksuksa VehZuyksa dks
èkjkry (0 Lrj) ls tksM+ nsrs gSa rks lEcafèkr Mk;ksM esa oS|qr pkyu gksrk gS rFkk foHkokUrj
izfrjksèk osQ chp izdV gksxkA fuxZe 0.7 V vFkkZr~ 0 Lrj ij gksxkA tc nksuksa VehZuy 5V
(vFkkZr~ fuos'k 1]1 gks) rks nksuksa esa ls fdlh Mk;ksM esa oS|qr pkyu ugha gksxkA vr,o fuxZe
5V gksxk (vFkkZr~ 1 osQ Lrj ij)

2  OR xsV

OR xsV esa nks ;k nks ls vfèkd fuos'k] fdUrq osQoy ,d fuxZe gksrk gSA nks fuos'k okys
OR xsV dk roZQ&izrhd vFkok ykWftd flEcy (Logic Symbol) fp=k- 29.17(a) esa n'kkZ;k
x;k gSA ge OR xsV dk O;ogkj lekUrj esa yxs dbZ fLopksa osQ ekè;e ls le> ldrs gSaA
nks fuos'k okys OR xsV dk oS|qr le#i fp=k. 29.17(b) esa n'kkZ;k x;k gSA fLop A rFkk B
xsV osQ nks fuos'k rFkk cYc fuxZe Y iznku djrk gSA vkWu fLop ykWftd fuos'k ‘1’ dks rFkk
vkWiQ fLop ykWftd fuos'k ‘0’ dks fu#fir djrs gSaA blh izdkj] tyrk gqvk cYc ykWftd
fuxZe '1' dks rFkk cq>kk gqvk cYc ykWftd fuxZe '0' dks fu#fir djrs gSaA ;gk¡ A vFkok
B vFkok nksuksa fLop vkWu gksa rks vkiwfrZ oksYVrk fuxZe Y ij izdV gksrh gSA OR xsV osQ fy,
fuos'k&fuxZe lEcUèk fp=k- 29.17(c) esa lR;rk&lkj.kh (Truth Table) }kjk n'kkZ;k x;k gSA

fp=k- 29.17:  a) OR xsV dk izrhd,  b) OR xsV dk fLop le#i,  c) Mk;ksMksa }kjk OR xsV dh jpuk
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OR lafØ;k dk cwfy;u O;atd fuEufyf[kr izdkj ls O;Dr fd;k tk ldrk gS&

Y = A + B rFkk bls A OR B i<+k tkrk gSA

OR xsV dh O;ogkfjd jpuk: Mk;ksMksa }kjk fufeZr nks fuos'k okys OR xsV dks fp=k- 29.17

(d) esa n'kkZ;k x;k gSA Mk;ksM D
1
 vkSj D

2
 osQ oSQFkksM ,d nwljs osQ lekUrj rFkk èkjkry ls

5 kΩ osQ izfrjksèk }kjk tqM+s gq, gSaA fuxZe oSQFkksM ij rFkk nksuksa fuos'k A o B ,uksM ij tksM+s
tkrs gSaA tc A vFkok B vFkok nksuksa  5 V dh cSVjh osQ èkukRed fljs ls tksM+ fn;s tkrs gSa
rks lEcfUèkr  Mk;ksM esa vFkok nksuksa gh Mk;ksMksa esa oS|qr pkyu gksrk gSA blosQ ifj.kkeLo#i
fuxZe ij foHko 5V (vFkkZr~ Lrj ‘1’) gksxkA tc nksuksa gh fLop [kqys gksa rks fuxZe 0 V

(vFkkZr~ ‘0’ Lrj ij) gksxkA

3. NOT xsV

,d vU; egRoiw.kZ xsV NOT xsV gS tks fd flxuy dks myV nsrk gS vFkkZr~ fuos'k ‘1’

gksus ij fuxZe ‘0’ rFkk foykser% fuos'k  ‘0’ gksus ij fuxZe ^1* gksxkA

NOT xsV dk izrhd (Symbol)  fp=k- 29.18(a) esa n'kkZ;k x;k gSA NOT dh lR;rk&lkj.kh
(Truth Table) fp=k- 29.18(b) esa n'kkZ;h x;h gSA

       

fp=k 29-18% (a) NOT xsV dk izrhd] (b) NOT xsV dh lR;rk lkj.kh
(c) NOT xsV dk fØ;k&dkjh ifjiFk

NOT xsV osQ ifjiFk dh jpuk VªkaftLVj osQ fLop dh Hkkafr dk;Z gsrq cuk;s tkus okys ifjiFk
osQ leku gh gSA bls fp=k 29.18(c) esa n'kkZ;k x;k gSA tc fuos'k A, ‘ 0’ osQ Lrj ij gksrk
gS rks VªkaftLVj vkWiQ jgrk gSA vr% lEiw.kZ V

CC
 oksYVrk (5V) fuxZe Y ij gh izdV gksrh gSA

blosQ foijhr] tc fuos'k A ‘1’ (5V) ij gksrk rks VªkaftLVj esa oS|qr pkyu gksrk gS rFkk fuxZr
oksYVrk ‘0’ gksrh gSA

foykse lafØ;k (Inversion Operation) fuos'k osQ laosQr osQ Åij ,d js[kk (Bar) [khapdj

iznf'kZr dh tkrh gS] rFkk Y = NOT (A) = A

vc rd geus vkèkkjHkwr ykWftd xsVksa dh ppkZ dh gSA vki iwN ldrs gSa% D;k budk la;kstu
(Combination) dj u;s izdkj osQ xsV cuk;s tk ldrs gSaA vkidksa bldk mÙkj vxys ifjPNsn
esa feysxkA
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29-3-2 ykWftd xsVksa dk la;kstu (Combination of Logic Gates)

ykWftd xsVksa osQ la;kstu ls cuus okys nks lcls egRoiw.kZ ykWftd xsV gSa (1) NAND

[NOT+AND] xsV] rFkk (2) NOR [NOT+OR] xsVA fMftVy bysDVªkWfuDl esa NAND xsV
rFkk NOR xsV dks lajpukRed bdkbZ (Building Block) ekuk tkrk gS D;ksafd nksuksa esa ls dksbZ
,d izdkj dh xsVksa dh i;kZIr la[;k dks fof'k"V izdkj ls tksM+dj OR, AND rFkk NOT

rhuksa dh lafØ;k;sa dh tk ldrh gSaA blh dkj.k ls] NAND ,oa NOR xsVksa dks lkoZHkkSfed
xsV~l (Universal Gates) Hkh dgk tk ldrk gSA vc ge la;kstu ykWftd xsVksa osQ ckjs esa
i<+saxsA

1. NAND xsV

AND rFkk NOT xsV osQ fp=k- 29.19 osQ vuqlkj la;kstu ls NAND xsV dh jpuk dh tk
ldrh gSA ;gk¡ AND xsV dk fuxZe NOT }kjk myV fn;k tkrk gSA NAND xsV dk roZQ&izrhd
vFkok ykWftd flEcy (Logic Symbol) fp=k- 29.19(b) esa n'kkZ;k x;k gSA NAND xsV dh
lR;rk lkj.kh fp=k 29.19(c) esa nh gqbZ gSA AND xsV osQ fuxZe dk foykse dj bl lkj.kh
dks cuk;k tk ldrk gSA NAND xsV dh lR;rk&lkj.kh ;g n'kkZrh gS fd de ls de ,d
,d fuos'k osQ  ‘0’ ij fuxZe ‘1’ izkIr gksrk gSA NAND lafØ;k dk cwfy;u O;tad fuEu izdkj
O;Dr fd;k tk ldrk gS%

Y = A.B  = A×B = AB

A B Y ′  = AB Y = AB

0 0 0 1

0 1 0 1

1 0 0 1

1 1 1 0

(c)

fp=k 29-19% (a) NAND ,d la;kstu ykWftd xsV dh Hkkafr] (b) NAND xsV dk izrhd]
(c) NAND xsV dh lR;rk&lkj.kh

2. NOR xsV

NOR xsV dks OR xsV rFkk NOT xsV osQ la;kstu ls fp=k 29.20(a) osQ vuqlkj cuk;k tkrk
gSA ;gk¡ OR xsV osQ fuxZe dk NOT xsV }kjk foykse dj vafre fuxZe Y ij izkIr fd;k tkrk



 431HkkSfrdh

v¼Zpkyd ;qfDr;ksa osQ vuqiz;ksx ekWM~;wy  - 8
v¼Zpkyd ;qfDr;k¡

,oa lapkj

fVIif.k;k¡

gSA NOR xsV dh lR;rk&lkj.kh fp=k 29.20(c) n'kkZ;h x;h gS ftls OR xsV osQ fuxZe dks
myVdj cuk;k tk ldrk gSA NOT xsV dh lR;rk&lkj.kh ;g n'kkZrh gS fd fuxZe ^1*
rHkh izkIr gksrk gS tcfd nksuksa fuos'k ̂ 0* gksaA NOR lafØ;k dk cwfy;u O;atd fuEufyf[kr
gS%

Y = A+ B .

A B ′Y  = A+B Y = A + B

0 0 0 1

0 1 1 0

1 0 1 0

1 1 1 0

fp=k 29-20% (a) NOR la;kstu ykWftd xsV dh Hkkafr] (b) NOR xsV dk izrhd
(c) NOR xsV dh lR;rk&lkj.khA

tSlk fd iwoZ esa dgk tk pqdk gS fd NAND rFkk NOR xsV leLr ykWftd xsVksa dh jpuk
dh cqfu;knh bdkbZ gSaA vc ge ;g ns[ksaxs fd rhu vkèkkjHkwr xsVksa& AND, OR vkSj NOT

dh jpuk NAND xsV ls oSQls dh tk ldrh gSA

29-3-4 ewy xsVksa dh NAND xsV ls jpuk

NAND xsV dks lkoZHkkSfed xsV blfy, dgk tk ldrk gS D;kafd blls vU; leLr xsVksa
dh jpuk dh tk ldrh gSA

(a) NOT xsV dh jpuk : NAND xsV osQ nksuksa fuos'kh fljksa dks fp=k 29-22 osQ vuqlkj
tksM+ fn;k tk; rks blls fufeZr xsV NOT xsV gksxkA vki lR;rk&lkj.kh cukdj bldh tk¡p
dj ldrs gSaA

;gk¡ ij A = B

A Y = A

fp=k 29-21% NAND xsV ,d NOT xsV dh HkkafrA

(b) AND xsV dh jpuk : nks NAND xsVksa ls ,d AND xsV cuk;k tk ldrk gSA igys NAND

xsV osQ fuxZe dks NOT xsV osQ #i esa iz;qDr nwljs NAND xsV }kjk myV fn;k tkrk gS_
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fp=k 29.22(a) dk voyksdu djsaA ;g la;kstu AND xsV dh Hkkafr O;ogkj djrk gS tSlk
fd lR;rk&lkj.kh] fp=k 29-22-(b), ls Li"V gSA

      

fp=k 29. 22: (a) NAND xsVksa }kjk AND xsV dh jpuk  b) NAND xsVksa }kjk
cus AND xsV dh lR;rk&lkj.kh

c) OR xsV dh jpuk : rhu NAND xsVksa }kjk OR xsV dk fuekZ.k fd;k tk ldrk gSA nks
NAND xsV foyksed osQ :i esa iz;qDr gksrs gSa rFkk muosQ fuxZe rhljs NAND xsV osQ fuos'k
curs gSa] tSlk fd fp=k 29-23 esa n'kkZ;k x;k gS la;kstu OR xsV dh Hkkafr dk;Z djrk gSA

fp=k  29.23 : rhu NAND xsVksa ls fu£er OR xsV

ikBxr iz'u 29-3

fp=k 29-23 osQ fy, cuk;h x;h fuEufyf[kr lR;rk&lkj.kh dks iw.kZ dfj;s rFkk fl¼ dfj;s
fd ;s OR xsV dks fu:fir djrh gSA

A B A′ B′ Y

0 0 – – –

0 1 – – –

1 0 – – –

1 1 – – –



 433HkkSfrdh

v¼Zpkyd ;qfDr;ksa osQ vuqiz;ksx ekWM~;wy  - 8
v¼Zpkyd ;qfDr;k¡

,oa lapkj

fVIif.k;k¡

vkius D;k lh[kk

p-n laf/ Mk;ksM fn"Vdkjh dh Hkkafr dk;Z djrk gS ftlls izR;korhZ /kjk dks fn"V/kjk
esa ifjo£rr fd;k tk ldrk gSA

iw.kZ&rjax fn"Vdkjh osQ fuxZe dh rqyuk esa v¼Z&rjax fn"Vdkjh osQ fuxZe esa izR;korhZ
?kVd vfèkd gksrk gSA

tsuj Mk;ksM 'kfDr&vkiw£r osQ fuxZe dks fLFkj djrk gSA

;fn tsuj Mk;ksM LVsfcykbtj (Stabilizer) osQ :i esa iz;qDr gks rks ÅtkZ dk O;; rc
vf/d gksrk gS tc yksM esa de /kjk izokfgr gksA

izo/Zu osQ fy, VªkaftLVj dks fuos'kh /kjk dh vko';drk gksrh gSA

VªkaftLVj dks fLop dh Hkkafr iz;ksx fd;k tk ldrk gS ;fn og lar`Ir rFkk laLrC/ {ks=kksa
esa gh vfHkur jgsA

ykWftd xsV ewyr% rhu izdkj osQ gksrs gSa & AND, OR rFkk NOT

NAND xsV lkoZHkkSfed xsV gS D;ksafd blls leLr vU; xsV cuk;s tk ldrs gSaA

ikBkar iz'u

1. fiQYVj&la/kfj=k okys v¼Z&rjax fn"Vdkjh dh rqyuk esa fcuk la/kfj=k okys p-n laf/ dh
f'k[kj O;qRØe vFkok ihd buolZ oksYVst PIV (Peak Inverse Voltage) nks xquk D;ksa
gksrh gS\

2. yksM esa ifjorZu osQ ckotwn Hkh tsuj Mk;ksM /kjk dks fLFkj (Stabilized) oSQls j[k ikrk
gS\

3. izo/Zd osQ mfpr izdkj ls dk;Z djus osQ fy, fuos'kh flxuy osQ vk;ke esa ifjorZu
dh lhek D;k gksuh pkfg,\

4. NOR xsV dh jpuk Mk;ksM rFkk VªkaftLVj osQ }kjk dhft,A

ikBxr iz'uksa osQ mÙkj

29-1

1. fp=k 29-6 dks ns[ksaA

2. iw.kZ&rjax fn"Vdkjh esa nksuksa Mk;ksM C dks vf/dre oksYVrk V
max

 rd izR;sd v¼ZpØ
esa vkosf'kr dj nsrs gSaA vr% Mk;ksMksa dk PIV 2 × V

max  
gksxkA.
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3. R
z
 = 100 Ω , R

s
 = 100 Ω  rFkk R = R

z
 + R

s
 = 200 Ω

vr%]

I = 
21

200
 = 0.105A

rFkk V = IR = 0.105 × 100
= 10.5V

29-2

1.
0

v .
i

1V
50

20 mV
= = =V

A
V

2.
0

p .
i

200
P

A
P

= =

3. L
v

i

50 2000
200

500

β × × Ω= = =
Ω

R
A

r

p v 50 200 10000.A A= β = × =

29-3


