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Bksl ,oa v/kZpkyd ;qfDr;k¡ 
  

 
 Bksl ,oa v/kZpkyd ;qfDr;k¡ bysDVªkWfud midj.k fofHkUu {ks=kksa tSls nwjlapkj]euksjatu]dEI;wVj] ukfHkdh; HkkSfrdh o 

cgqr ls esa mi;ksx fd;s tkrs gSA  
 fuokZr ufydkvksa (Vacuum tubes) ij vk/kkfjr ;qfDr;ksa ds fuekZ.k ds mijkUr gh bysDVªkWfudh dk ;qx izkjEHk gqvk] 

ysfdu orZeku esa v/kZpkydksa ij vk/kkfjr ;qfDr;ksa us yxHkx lHkh mi;ksxksa esa fuokZr ufydk ;qfDr;ksa dks izfrLFkkfir 
dj fn;k gSA v/kZpkyd ;qfDr;ksa us u dsoy bysDVªkWfud midj.kksa dks vkdkj esa NksVk o dk;Z dq'kyrk esa vf/kd n{k 
cuk;k gS cfYd budh de ykxr us bUgsa loZlk/kkj.k ds mi;ksx gsrq lqyHk cuk;k gSA  

 mnkgj.kLo:i ge dEI;wVj dks ys ldrs gSA çkjfEHkd fnuksa esa fuokZr~ ufydk ij vk/kkfjr dEI;wVj ,d dejs ds 
cjkcj vkdkj ds gksrs Fks ,oa dsoy lkekU; x.kukvksa ds fy, mi;ksxh FksA orZeku esa O;fDrxr dEI;wVj (PC) tks 
ç;ksx'kkyk esa ;k vkids ?kj ij ns[krs gSA og cgqr NksVs vkdkj dk gksrk gS ,oa dbZ lkjh lafØ;kvksa dks djus ds 
;ksX; gSA ;g dgus dh vko';drk ugha fd ;g v)Zpkyd rduhd esa çxfr ds dkj.k lEHko gqvk gSA 

 ;gk¡ ge v)Zpkydksa dh vk/kkjHkwr vo/kkj.kvksa dks lh[ksaxsA ;g gesa cgqr lh v)Zpkyd ;qfDr;ksa dh dk;Zç.kkyh dks 
le>us ds ;ksX; cuk;sxkA 

 

 /kkrqvks] pkydksa rFkk v}Zpkydks dk oxhZdj.k   
 pkydrk ds vk/kkj ij  

 fo|qr pkydrk () ;k izfrjks/kdrk ( = 1/) ds vkisf{kd eku ds vk/kkj ij Bkslks dks eq[; :i ls fuEu izdkj 
oxhZd`r fd;k  

 (i) /kkrq : vYi izfrjks/kdrk (;k mPp pkydrk). 
   ~ 10–2 – 10–8  m  
   ~ 102 – 108 S m–1 
 

 (ii)  v}Zpkyd : ;s /kkrqvks rFkk dqpkydks ds e/;orhZ izfrjks/kdrk ;k pkydrk j[krs gSA  
   ~ 10–5 – 106  m  
   ~ 105 – 10–6 S m–1  
 

 (iii) dqpkyd : mPp izfrjks/kdrk (;k fuEu pkydrk) j[krs gSA  
   ~ 1011 – 1019  m 
   ~ 10–11 – 10–19 S m–1 
 

 v/kZ pkydksa ds izdkj %   
(i) RkkfRod v}Zpkyd Si rFkk Ge 
(ii) ;kSfxd v}Zpkyd : mnkgj.k fuEu gS  

  •   vdkcZfud : CdS, GaAs, CdSe, InP, bR;kfn  
  • dkcZfud : Anthracene, doped pthalocyanines, bR;kfn 
  • dkcZfud cgqyd : polypyrrole, polyaniline, polythiophene,bR;kfn 
 
 

1. Bkslksa esa ÅtkZ Lrj ,oa ÅtkZ cS.M %  
 fdlh foyfxr ijek.kq (isolated atom) esa bysDVªkWu lqifjHkkf"kr ÅtkZ Lrjksa esa jgus ds fy;s ck/; gksrs gSA ijek.kq esa 

fLFkr izR;sd bysDVªku bu fofoDr ÅtkZ Lrjksa esa ls fdlh ,d esa jgrk gSA fdlh ÅtkZ Lrj esa mifLFkr gks ldus 
okys bysDVªkWuksa dh vf/kdre~ la[;k ikWyh viotZu fu;e (pauli exclusion principle) dh lgk;rk ls fu/kkZfjr gksrh 
gSA lcls ckgjh d{kk ftlesa ijek.kq dh vuqÙksftr voLFkk esa bysDVªkWu mifLFkr gks ldrs gS] la;ksth ÅtkZ Lrj 
(valence energy level) dgykrk gS ,oa blesa mifLFkr bysDVªkWu la;ksth bysDVªkWu dgykrs gSaA mnkgj.k ds fy;s 
lksfM;e¼ijek.kq la[;k 11½ ds fy;s bysDVªkWfud foU;kl 1s2 2s2 2p6 3s1 gS, ;gk¡ 3s ÅtkZ Lrj esa ,d bysDVªkWu 
mifLFkr gS] tks la;ksth bysDVªkWu gSA 

 izk;% vf/kdka'k Bksl inkFkZ ftuesa /kkrq,sa Hkh lfEefyr gSa] fØLVyh; izÑfr (crystalline nature) ds gksrs gSaA fØLVyh; 
Bkslksa esa ijek.kq ,d fu;fer vkorhZ O;oLFkk esa gksrs gSa rFkk fudVorhZ ijek.kq cgqr gh vYi nwjh ftls tkyd 
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fu;rkad (lattice constant) dgk tkrk gS] ls i`Fkd gksrs gSA tkyd fu;rkad dk eku fofHkUu izdkj ds fØLVyh; 
inkFkks± ds fy;s fHkUu fHkUu gksrk gS] tkyd fu;rkad dk eku dqN Å dh dksfV dk gksrk gSA Li"Vr% fudVorhZ 
ijek.kqvksa es bruh vYi nwjh gksus ds dkj.k fdlh ,d ijek.kq ds bysDVªkWu u dsoy blds ukfHkd ds dwykWe cy ls 
izHkkfor gksxsa vfirq fudVorhZ ijek.kqvksa ds ukfHkd o vU; bysDVªkWuksa }kjk Hkh bu ij dwykWe cy dk;Zdkjh gksxkA 
la{ksi esa dgk tk ldrk gS fd fØLVyh; voLFkk esa Bksl ds ijek.kq ijLij var% fØ;k (interaction) djrs gSA oLrqr% 
;g vUr%fØ;k gh fofHkUu ijek.kqvksa esa vkcU/ku(bonding) ds fy;s mÙkjnk;h gksrh gS tks fØLVyh; lajpuk fufeZr 
djrs gSaA 

 tc fØLVy esa ijek.kq vUr%fØ;k dj jgs gks rks bu ijek.kqvksa es bysDVªkWu ds ÅtkZ Lrj foyfxr ijek.kq ds ÅtkZ 
Lrj ds leku ugha jgrs gSaA vUr%fØ;k ds dkj.k fØLVy ds ijek.kqvksa ds ÅtkZ Lrj :ikarfjr gks tkrs gSaA bl 
:ikraj.k dks le>us ds fy;s igys ge nks leku ijek.kqvksa (identical atoms) dh vUr%fØ;k ij fopkj djrs gSasA 
izkjEHk es ekuk fd ;s ijek.kq ijLij bruh nwjh ij gSa fd buesa dksbZ vUr%fØ;k ugha gksrh gS ¼;fn nks ijek.kqvksa ds 
e/; nwjh budh js[kh; foek ~10Å ls cgqr vf/kd ~50Å gS rks ,slk ekuuk laHko gS ½ ,slh fLFkfr esa nksuksa ijek.kqvksa 
dks foyfxr ekuk tk ldrk gSA  

 
 ,d okLrfod fØLVyh; Bksl esa N dk eku vR;f/kd gksrk gS tSls 1022 ls 1023 ijek.kq/?ku lsUVhehVjA vr% izR;sd 

ÅtkZ cSaM esa dbZ lkjs ÅtkZ Lrj curs gSA bu ÅtkZ Lrjksa esa vUrjky (separation) Hkh cgqr lw{e gksxkA mnkgj.k ds 
fy;s ;fn cS.M dh U;wure~ o vf/kdre~ ÅtkZ esa 1 eV dk vUrj gksrk gS rFkk bl cSa.M esa  1022 ÅtkZ Lrj gSa rks nks 
fudVre~ ÅtkZ Lrjksa esa vUrjky yxHkx 10–22 eV dk gksxkA brus lw{e ÅtkZ vUrjky ds fy;s O;ogkfjd :i ls ;g 
ekuk tk ldrk gS fd fdlh ÅtkZ cS.M ds Hkhrj ÅtkZ larr eku j[krh gSA ÅtkZ cS.M fuekZ.k dh ;g izfØ;k fp=k(c) 
esa n'kkZ;h x;h gSA  

 

 ÅtkZ cS.M (Energy Bands) :  

 ;g er ikÅyh viotZu fl)kUr ij vk/kkfjr gSA  
 fdlh Hkh foyfxr ijek.kq esa la;ksth bysDVªkWu dsoy ,d fuf'pr ÅtkZ okyss midks'kksa esa gh mifLFkr gksrs gSaA ijUrq 

tc nks ijek.kq ,d&nwljs ds ikl yk;s tkrs gSa] rks budh ÅtkZ Lrjksa esa ifjorZu gksrk gS ,oa ;s QSydj cS.M cuk 
ysrs gSA  

   
 ÅtkZ cS.M fuEu izdkj ds gksrs gSA  

mailto:contact@resonance.ac.in


Solids & Semiconductor Devices 
 

 

 

Reg. & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) - 324005 

Website: www.resonance.ac.in | E-mail : contact@resonance.ac.in 
MAINSC-3 

Toll Free : 1800 258 5555  | CIN: U80302RJ2007PLC024029 
  

 (1) la;ksth cS.M (Valence band) : la;ksth bysDVªksukas ds ÅtkZ Lrjksa ds la;kstu }kjk fufeZr mtkZ cSa.M dks la;ksth 

cSaM dgrs gSA la;ksth cS.M esa bysDVªksu uhps ls Åij dh vksj Hkjs tkrs gSA 

  (i) ;g cS.M vkaf'kd :i ;k iw.kZ :i ls la;ksth bysDVªksu }kjk Hkjk gksrk gSA  

  (ii) bl cS.M esa mifLFkr bysDVªksu fo|qr {ks=k ls ÅtkZ xzg.k djusa dh fLFkfr esa ugh gksrs gSaA  

  (iii) ;g vf/kdre ÅtkZ dk cS.M gSA  

  (iv) O K rki ij la;ksth cS.M esa bysDVªksu }kjk vf/kxzfgr] mPpre ÅtkZ Lrj dks QehZ ÅtkZ Lrj dgrs gSaA  

  (v) bl cSM esa mifLFkr bysDVªkWuksa dk /kkjk izokg dk dksbZ ;ksxnku ugha gksrk   
 

 (2) pkyu cS.M Conduction band : la;ksth ÅtkZ cS.M ls Åij fLFkr mtkZ cS.M dks pkyu cS.M dgrs gSaA  

  (i) ;g cS.M fjDr ;k vkaf'kd :i ls bysDVªksu }kjk Hkjk gksrk gSA 

  (ii) bl cS.M esa mifLFkr bysDVªksu ÅtkZ xzg.k djus dh fLFkfr esa gksrs gSaA  

  (ii) pkyu cS.M esa mifLFkr bysDVªkWuksa dks eqDr bysDVªkWu dgrs gSA ;s Bksl ds vk;ru esa dgha Hkh xfr dj ldrs gSA 

  (iv) ;g U;wure ÅtkZ dk fjDr cS.M gSSA  

  (v) bl cSaM ds bysDVªkWu /kkjk izokg ds fy, mÙkjnk;h gksrs gSA  
 

 (3) oftZr cS.M ;k ÅtkZ vUrjky Forbidden energy gap (Eg) : pkyku cS.M ,oa la;ksth cS.M esa ÅtkZ vUrjky 

  Eg = (C.B.)min – (V.B.)max 
 

2. pkyd] dqpkyd rFkk v/kZpkyd dk ÅtkZ cS.M fooj.k  
  fo|qr pkydrk (electrical conductivity) ,d ,slh HkkSfrd jkf'k gS ftldh ijkl cgqr cM+h gSA ,d vksj ge 

/kkrqvksa ds ckjs esa tkurs gSa ftudh fo|qr pkydrk cgqr vf/kd gksrh gS rks nwljh vksj DokVZt] vHkzd tSls 

dqpkyd inkFkZ gSa ftudh pkydrk yxHkx 'kwU; gSA ,sls inkFkZ Hkh Kkr gSa ftudh lkekU; rkiØeksa ij pkydrk 

/kkrqvksa ls cgqr de fdUrq dqpkydksa ls cgqr vf/kd gksrh gSA bUgsa v/kZpkyd dgk tkrk gSA flfydkWu o 

tesZfu;e buds mnkgj.k gSaA v/kZpkydksa dh pkydrk u dsoy pkydksa ,oa dqpkydksa ds e/;orhZ gS cfYd budh 

pkydrk dk rki ds lkFk ifjorZu Hkh jkspd gSA ije 'kwU; rki ds fudV rks budk O;ogkj dqpkydksa ds leku 

gS ij rki esa o`f) gksus ij budh pkydrk esa o`f) gksrh gS tks /kkrqvksa ds fy;s izsf{kr O;ogkj ls foijhr gSA 
 

 (a) pkyd (Conductors) :  

  pkyd ,sls Bksl inkFkZ gSa ftuesa og cS.M ftlesa la;ksth bysDVªku gksrs gSa dsoy vkaf'kd :i ls Hkjk gksrk gS ;k 

bl cS.M rFkk blls vxys mPp ÅtkZ cS.M esa vfrO;kiu gksdj ,d uohu cS.M curk gS tks Hkh vkaf'kd :i esa 

Hkjk gksrk gSA bu nksuksa gh fLFkfr;ksa esa cS.M esa fjä ÅtkZ Lrj miyC/k gksrs gSa ftuesa bysDVªkWu cká fo|qr {ks=k ls 

izkIr ÅtkZ ds dkj.k mÙksftr gksss dj laØe.k dj ldrk gSA 
 

  ,dy la;ksth /kkrq esa pkyu cS.M rFkk la;ksth cS.M  
  mnkgj.k ds fy;s ge lksfM;e tks ,d ,dy la;ksth /kkrq  (monovalent metal) gS ij fopkj djrs gSaA blds 

fy;s cS.M lajpuk bl izdkj ls gksrh gS  1s, 2s o 2p cS.M viuh {kerk rd bysDVªkWuksa ls Hkjs gksrs gSa ysfdu 3s 

cS.M viuh {kerk dk vk/kk gh Hkjk gksrk gSA bldk dkj.k gS fd foyfxr lksfM;e ijek.kq dh bysDVªkWfud lajpuk 

esa 1s, 2s rFkk 2p ÅtkZ Lrj iw.kZr% Hkjs gksrs gSa ysfdu 3s ÅtkZ Lrj esa bldh {kerk nks bysDVªkWu xzg.k djus dh 

gksus ij Hkh blesa dsoy ,d bysDVªkWu gSA iw.kZr Hkjs vkUrfjd cS.M fo|qr pkyu dh n`f"V ls mi;ksxh ugha gksrs gSa 

D;ksafd buds ÅtkZ Lrjksa esa bysDVªkWu laØfer ugha gks ldrsA vkUrfjd cS.M 1s ls  2s ls  2p esa Hkh bysDVªkWu 

laØfer ugha gks ldrs gSa D;ksafd nksuksa gh fLFkfr;ksa esa bysDVªkWu dks fjä ÅtkZ Lrj miyC/k ugha gSA 3s cS.M esa 

blds foijhr O;ogkj bl vkfa'kd Hkjs gq, cS.M ds dkj.k gh gksxkA bl cS.M dks fp=k (a) esa n'kkZ;k x;k gSA bl 

cS.M dk fupyk v)Z Hkkx la;ksth cS.M dgykrk gS rFkk Åij fLFkr v)Z Hkkx  pkyu cS.M (conduction band) 
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dgykrk gS D;ksafd fo|qr {ks=k ls ÅtkZ izkIr dj bysDVªkWu tc cS.M ds bl Hkkx esa igq¡prs gSa rc pkyu dh fØ;k 

esa Hkkx ysrs gSaA 

 
 

  f}la;ksth /kkrq esa pkyu cS.M rFkk la;ksth cSa.M  

  lksfM;e dh rjg vU; ,dy la;ksth rRoksa esa Hkh blh izdkj ds v/kZ iwfjr cS.M gksrs gS aA eSXuhf'k;e] ftad o 
budh rjg ds vU; rRo] tks vkorZ rkfydk ds f}rh; lewg ds lnL; gS rFkk f}la;ksth rRo dgykrs gSa] Hkh 
/kkrqvksa dh Js.kh esa vkrs gSa] bl izdkj ds rRoksa dh Bksl voLFkk esa cS.Mksa dk vfrO;kiu gksrk gSA mnkgj.k ds 
fy;s eSXuhf'k;e ¼ijek.kq la[;k12½ dk bysDVªkWfud foU;kl 1s2 2s2 2p6 3s2 gS o ijek.kq voLFkk esa] iw.kZr% Hkjh 
3s d{kk ,oa vkaf'kd iwfjr 3p ÅtkZ Lrj esa dqN ÅtkZ vUrjky gksrk gS ijUrq fØLVy fuekZ.k dh izfØ;k esa ÅtkZ 
Lrjksa esa foHkktu bl izdkj gksrk gS fd iw.kZr% Hkjk  3s cS.M iw.kZr% fjä 3p cS.M ls vfrO;kfir gks tkrk gSA bl 
vfrO;kfir cS.M esa vc bysDVªkWu dks laØe.k ds fy;s vko';d fjä Lrj miyC/k gks tkrs gSaA bl fLFkfr esa 3s 
cS.M dks ;fn la;kstdrk cS.M dgk tk;s rks 3p cS.M pkyu cS.M dgykrk gSA layXu fp=k vfrO;kfir la;ksth 
cSa.M o pkyu cSaM n'kkZ;s x;s gSµ  

 
  fu"d"kZ % mijksä nksuksa izdkj dh /kkrqvksa esa la;kstdrk cS.M dh vf/kdre~ ÅtkZ o pkyu cS.M dh U;wure~ ÅtkZ 

ds e/; dksbZ vUrjky ugha gksrkA bl dkj.k /kkrqvksa ds fy;s oftZr ÅtkZ vUrjky 'kwU; gksrk gSA 
  lkekU;r% iz;qä fo|qr /kkjk L=kksrksa ls bysDVªkWu dks izkIr gksus okyh ÅtkZ 10–4  ls 10–8 eV dksfV dh gksrh gS tks 

bl izdkj ds vakf'kd Hkjs gq, cS.M ds bysDVªkWu dks blh cS.M ds fjä ÅtkZ Lrjksa eas igq¡pkus ds fy;s i;kZIr gSA 
tSlk igys Li"V fd;k tk pqdk gS fd fdlh cS.M es ÅtkZ Lrjksa esa vR;Yi lw{e vUrj gksrk gSA bl dkj.k ,sls 
cS.M ds bysDVªkWu fjä ÅtkZ Lrj miyC/k gksus ds dkj.k vR;Yi ÅtkZ izkIr djus esa mlh izdkj leFkZ gksrs gSa] 
tSls fd eqä bysDVªkWuA bl dkj.k ;s eqä bysDVªkWu Hkh dgykrs gSaA tc bysDVªkWu lw{e ÅtkZ xzg.k dj fjä 
ÅtkZ Lrjksa esa igq¡prs gSa rc budk viokg gksrk gS ftlds dkj.k pkyu laHko gksrk gSA /kkrqvksa esa bl izdkj ds 
eqä bysDVªkWu o buds laØe.k ds fy;s vko';d ÅtkZ Lrj nksuksa gh vf/kd ek=kk esa miyC/k gksrs gSaA bl dkj.k 
/kkrqvksa dh fo|qr o Å"ek pkydrk,sa nksuksa gh mPp gksrh gSaA /kkrqvksa ds fy;s lkekU; rkiksa ij fo|qr pkydrkvkas 
dh dksfV  106 ls  108 Egks/ehVj dk gksuk blh rF; dks iznf'kZr djrk gSA 

 

 (b) dqpkyd (Insulator) :  

  ;g ,slk Bksl inkFkZ gksrk gS ftldh ÅtkZ cS.M lajpuk esa la;ksth cS.M iwjh rjg Hkjk gksrk gS tcfd blls mPp 
ÅtkZ okyk pkyu cS.M iwjh rjg ls fjDr gksrk gSA bu nksuks cSa.Mks ds la;kstu esa ;s nksuks cSa.M vf/kd ÅtkZ 
vUrjky ls i`Fkd jgrs gSA ftls oftZr ÅtkZ vUrjky dgrs gSA blds vfrfjDr la;kstdrk cS.M dh vf/kdre~ 
ÅtkZ Ev o pkyu cS.M dh U;wure~ ÅtkZ Ec esa ÅtkZ vUrjky ftls oftZr ÅtkZ vUrjky dgk tkrk gS] cgqr 
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vf/kd gksrk gSA cgq/kk bl oftZr ÅtkZ vUrjky dks Eg = Ec – Ev }kjk iznf'kZr fd;k tkrk gSA dqpkyd inkFkks± 
ds fy;s bldk eku  3 – 7 eV dksfV dk gksrk gSA iw.kZr% fjä cS.M esa dksbZ bysDVªkWu ugha gksus ds dkj.k bl cS.M 
dk fo|qr pkyu esa dksbZ ;ksxnku ugha gksrk gSA blh izdkj iw.kZr;k Hkjs cS.M esa bysDVªkWu rks cgqr gSa ij budks 
fo|qr {ks=k ls ÅtkZ xzg.k dj laØe.k djds mÙksftr gksus ds fy;s vko';d fjä ÅtkZ Lrj miyC/k ugha gSa] bl 
dkj.k budk Hkh fo|qr pkyu esa ;ksxnku ugha gksxkA  

  tSlk igys Li"V fd;k tk pqdk gS fd lkekU; iz;qä fo|qr L=kksrksa 
ls izkIr ÅtkZ vR;Yi gksrh gSA vr% bysDVªkWu dks la;kstdrk cS.M 
ls pkyu cS.M esa tkus ds fy;s vko';d ÅtkZ miyC/k ugha gksxhA 
blh izdkj lkekU; rki o ;gk¡ rd fd mPp rkiØeksa ij Hkh 
la;kstdrk cS.M ds bysDVªkWuksa dks oftZr ÅtkZ vUrjky dh dksfV 
dh ÅtkZ miyC/k ugha gksrh gSA bl dkj.k lkekU; iz;qä fo|qr 
{ks=kkas o rki ls ÅtkZ xzg.k dj bysDVªkWu la;ksth cS.M ls pkyu 
cS.M esa ugha igq¡p ldrs gSaA bl dkj.k ,sls Bksl dqpkyd gksrs 
gSaA 

   mnkgj.k ds fy;s ghjk ¼oftZr ÅtkZ vUrjky  ~ 6 eV ½ bR;kfn dqpkydksa dh Js.kh esa vkrs gSaA izk;% dqpkyd 
inkFkks± dh pkydrk (Conductivity) 10-12 Egks/ehVj ls 10-18 Egks/ehVj ds e/; (vFkkZr~ izfrjks/kdrk 1012 vkse-ehVj 
ls 1018 vkse-ehVj) gksrh gSA 

 

 (c) v/kZpkyd (Semiconductors) : 

  v/kZpkyd ,sls Bksl inkFkZ gSa ftudh cSaM lajpuk ewyr% dqpkydksa dh rjg gh gksrh gSA dsoy buds fy;s oftZr 
ÅtkZ vUrjky dk eku dqpkydksa dh vis{kkÑr de yxHkx 1 eV dksfV dk gksrk gSA ije 'kwU; rki ij buesa 
la;kstdrk cS.M iwjh rjg Hkjk gqvk ,oa pkyu cSaM iw.kZr;k fjDr gksrk gSA bl dkj.k nksuksa caS.Mksa dk fo|qr/kkjk 
pkyu esa dksbZ ;ksxnku ugha gksrk A ;g Bhd ogh O;ogkj gS tks dqpkyd iznf'kZr djrs gSa vFkkZr~ ije 'kwU; rki 
ij v/kZpkyd Hkh dqpkyd dh rjg O;ogkj djrk gSA d{k rki ;k mlls vf/kd ij la;ksth cSaM ds Åij Hkkx esa 
fLFkr ÅtkZ Lrjksa ds dqN bysDVªkWu rkih; ÅtkZ xzg.k dj pkyu cSaM esa pys tkrs gSa A bl fLFkfr esa vc pkyu 
cSaM esa bysDVªkWu gksrs gSa tks ;gk¡ pkyu dh izfØ;k esa ;ksxnku nsrs gSaA blh rjg vc la;kstdrk cSaM esa dqN ÅtkZ 
Lrj fjDr gks tkrs gSa ftuesa mlh cS.M ds bysDVªkWu laØfer gks dj /kkjk pkyu dh izfØ;k esa ;ksxnku djrs gSa 
¼la;kstdrk cSaM esa pkyu dh izfØ;k dks /kukRed eqDr vkos'k gksy (hole) ds }kjk gksuk ekuk tkrk gS ftls 
vxys vuqPNsn esa le>k;k x;k gS½A bl dkj.k dejs ds rki ij v/kZpkydksa dh pkydrk dqpkydksa ls vf/kd 
gksrh gSA fdUrq rkih; ÅtkZ ds dkj.k la;kstdrk cS.M esa mifLFkr bysDVkWuksa dks cgqr gh NksVk va'k pkyu cS.M 
esa igq¡p ikrk gSa bl dkj.k bu inkFkZ ds pkyu cS.M }kjk pkyu dh izfØ;k esa bruk ;ksxnku ugha fn;k tkrk 
ftruk fd pkydksa ds pkyu cS.M esa cgqr cM+h la[;k esa mifLFkr bysDVªkWuksa }kjk fn;k tkrk gSaA ;gh dkj.k gS 
fd budh pkydrk] pkyd inkFkks± dh rqyuk esa de gksrh gSA mijksDr foospu ds vk/kkj ij ;g Li"V gS fd 
v/kZpkydksa dh pkydrk dqpkyd ,oa pkydksa dh pkydrk ds e/;orhZ (intermediate) gksrh gSa] ;gh bUgsa 
v/kZpkyd dgus dk dkj.k gSA v)Zpkydksa dh pkydrk rki c<+us ij c<+rh gSA 

  Note : v)Zpkyd esa eqDr bysDVªkWu rFkk dksVj (Free electron and Hole in semiconductors.) :  

  (1) ije rki (O K) ij v)Zpkyd dk pkyu  cS.M iw.kZr% fjDr gksrk gS] ,oa ;g dqpkyd dh rjg O;ogkj 
djrk gSA tc rki dks c<+k;k tkrk gS rks la;ksth bysDVWªksu ¼lg-la;ksth cS.M VwVusa ds dkj.k½ rkih; ÅtkZ 
xzg.k djds pkyu cS.M esa igq¡p tkrs gSaA QyLo:i la;ksth cS.M esa fjDr LFkku mRiUu gks tkrs gSA la;ksth 
cS.M esa bl izdkj mRiUu fjDr LFkku ¼bysDVWªku dh deh½ dks dksVj ¼Hole½ dgrs gSaA ;g inkFkZ esa xfr dj 
ldrk gS ,oa vfrfjDr /kkjk okgd dh rjg dk;Z djrk gSA   

 (2) ,d gksy /ku-vkos'k dh rjg O;ogkj djrk gSA ftl ij vkos'k bysDVªkWu vkos'k ds rqY; gSA  
  (3) gksy vkHkklh vkos'k dh rjg O;ogkj djrk gS tcfd HkkSfrd :i ls bl ij dksbZ vkos'k ugh gSA  
  (4) gksy dk izHkkoh nzO;eku bysDVªksu ls vf/kd gSA  
  (5) gksy dh xfr'khyrk bysDVªWku ls de gSA  
  (6) eqDr bysDVªkWu pkyu cS.M esa xfr djrk gS tcfd la;ksth cS.M esa dksVj foijhr fn'kk esa xfr djrk gS  
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3. uSt v/kZpkyd (Intrinsic Semiconductors) 

 ,sls v/kZpkyd fØLVy ftuesa dksbZ vinzO; (impurity) vFkok lajpuk laca/kh nks"k (lattice defect) ugha gks] uSt 

v/kZpkyd dgykrs gSA vkn'kZ voLFkk esa bl izdkj ds fdlh uSt v/kZpkyd esa dsoy mlh v/kZpkyd ds ijek.kq gksus 

pkfg;sA fdUrq O;ogkj esa bl izdkj ds fØLVy izkIr djuk laHko ugha gksrkA vr% ;fn v/kZpkyd inkFkZ esa v'kqf) 

ijek.kqvksa dh la[;k ,oa v/kZpkyd ijek.kqvksa dh la[;k dk vuqikr 1 : 108 ls Hkh de gks rks bls uSt v/kZpkyd ekuk 

tk ldrk gSA uSt v/kZpkydksa ds xq.k/keksZ ds v/;;u ds fy;s ge ;gk¡ flfydkWu o tesZfu;e dks mnkgj.k ds :i esa 

ys jgs gSaA   
 tesZfu;e (Ge) ,oa flfydkWu (Si) nksuksa gh rRo vkorZ lkfj.kh (periodic table) ds prqFkZ oxZ ds lnL; gS o budh 

la;kstdrk pkj gksrh gSA buds bysDVªkWfud foU;kl fuEu gS% 
  Ge(32) = 1s2 2s2 2p6 3s2 3p6 3d10 4s2 4p2 
  Si(14) = 1s2 2s2 2p2 3s2 3p2 
 bu nksuksa gh rRoksa dh fØLVy lajpuk esa ijek.kq ,d Øfer O;wg (ordered aray) esa bl izdkj O;ofLFkr gksrs gSa fd 

izR;sd ijek.kq ,d leprq"Qyd (regular tetrahedron) ds vUnj gksrk gS ftlds pkj vU; dksuks ij blds 
fudVorhZ ijek.kq gksrs gSaA fp=k esas ,d ,slh prq"Qydh; bdkbZ n'kkZ;h x;h gSA ,d ijek.kq dk izR;sd la;ksth 
bysDVªkWu] fudVrhZ ijek.kq ds la;ksth bysDVªkWu ls feydj lgla;ksth vkca/k (convalent band) cukus esa Hkkxhnkjh 
djrk gSA bl izdkj izR;sd ijek.kq pkj lgla;ksth ca/kksa }kjk vius fudVorhZ ijek.kqvksa ls lac) jgrk gSA izR;sd ca/k 
esa nks bysDVªkWu gksrs gSA v/;;u esa lqfo/kk dh nf̀"V ls fp=k esa tesZfu;e dh fØLVyh; lajpuk dks f}foeh; :i ls 
n'kkZ;k x;k gS tks flfydkWu ds fy;s Hkh dke yh tk ldrh gSA 

 

 
 ije'kwU; rki(0 K) ij lHkh la;ksth bysDVªkWu] lgla;ksth vkcU/kksa esa ifjc) jgrs gSaA vr% fo|qr pkyu ds fy;s ,d 

Hkh eqä bysDVªkWu miyC/k ugha gksrkA bl dkj.k ije 'kwU; rki ij uSt v/kZpkyd dqpkyd tSlk O;ogkj iznf'kZr 
djrs gSA fØLVy ds rki esa o`f) djus ij dqN lgla;kstd bysDVªkWu m"eh; ÅtkZ (thermal energy) xzg.k dj vius 
lgla;ksth vkcU/k rksM+ dj eqä gks tkrs gSaA ,sls eqä bysDVªkWu fØLVy esa ;kn`fPNd :i ls fopj.k djrs gSa rFkk ;s 
bysDVªkWu v/kZpkyd ij cká fo|qr {ks=k vkjksfir djus ij fo|qr pkyu esa ;ksxnku djrk gSaA 

 lgla;ksth vkcU/k esa ls ,d bysDVªkWu ds ckgj fudy tkus ij fjDrrk (vacancy) mRiUu gks tkrh gSA bl fjDrrk 
dks gksy ;k dksVj dgrs gSaA bysDVªkWu dh vuqifLFkfr leku ifjek.k ds /kukos'k ds rqY; gSA vr% gksy dks vkHkklh :i 
ls bysDVªkWu ds ifjek.k ds leku fdUrq /kukRed vkos'k ekuk tk ldrk gSA tSlk vkxs le>k;k x;k gS] gksy Hkh 
v/kZpkydkssa esa fo|qr pkyu esa ;ksxnku djrs gSaA fdlh Hkh v/kZpkyd esa tc Hkh ,d lgla;ksth vkcU/k VwVrk gS rks 
,d bysDVªkWu&gksy ;qXe (electron hole pair)  mRiUu gksrk gSA dejs ds rkiØe (300 K) ;k blds fudVorhZ 
rkiØeksa ij fdlh v/kZpkyd esa ,sls dbZ bysDVªkWu&gksy mifLFkr gksrs gSaA  
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 lkekU; rki ij v/kZpkyd esa bysDVªkWu o gksy ;kn`fPNd xfr (random motion) djrs gSaA  
 ekuk rkih; ÅtkZ ds dkj.k fdlh lgla;ksth vkcU/k esa LFkku A ls ,d bysDVªkWu eqä gks tkrk gS ftlls bl LFkku 

ij ,d gksy mRiUu gks tkrk gSA fudVorhZ ijek.kq ls la;ksth bysDVªkWu lgla;ksth vkcU/k  (LFkku B) rksM+dj LFkku A 
ij fLFkr gksy ij laØe.k djs rks A ij lgla;ksth vkcU/k iw.kZ gks tkrk gS ij vc LFkku B ij gksy  mRiUu gks tkrk 
gSA ,slh izfØ;k esa vR;Yi ÅtkZ dh gh vko';drk gksrh gS tks bysDVªkWu&gksy mRiknu ds fy;s vko';d ÅtkZ ls 
cgqr de gksrh gSA bldk dkj.k ;g gS fd ;gk¡ bysDVªkWu dsoy ,d vkcU/k ls nwljs vkcU/k essa gh laØe.k dj jgk gS 
,oa vkcU/k esa mifLFkr lHkh bysDVªkWu vkSlru leku ÅtkZ ds gksrs gSaA fp=k esa n'kkZ;s vuqlkj vc C  ls B ij 
bysDVªkWu dk laØe.k gksus ij gksy B ls C ij laØe.k djsxk] bR;kfnA bl izdkj fdlh v/kZpkyd inkFkZ esa bysDVªkWu 
o gksy nksuksa ;kn`fPNd xfr djrs gSA D;ksafd gksy dks +e vkos'k dk eqDr d.k ekuk tk ldrk gSA vr% v/kZpkydksa esa 
gksy ,oa bysDVªkWu nksuksa gh vkos'k okgdksa dk dk;Z djrs gq, fo|qr pkyu esa ;ksxnku djrs gSaA 

     
        (a)          (b) 

          
 rki of̀) }kjk mRiUu bysDVªkWu rFkk dksVj dh la[;k uSt v}Zpkyd ds fy, leku gksrh gS ;fn ne rFkk nh bysDVªkWu 

rFkk dksVj lkUnzrk dks iznf'kZr djrs gS rks  
   ni = ne = nh    

   nenh = ni2   [ni = uSt vkos'k okgd lkUnzrk ] 
 Note :   

 (1) ;g 'kq) v)Zpkyd gSA blesa dsoy ,d gh rRo ds ijek.kq gksrs gSaA blesa Å"eh; fo{kksHk ds ifj.kkeLo:i 
vkos'kokgd mRiUu  gksrsa gSSaA  

 (2) buds ijek.kq ds ckgjh d{kk esa pkj bysDVªWku gksrs gSa rFkk ijek.kqvksa esa lg-la;ksth cU/ku gksrk gSA  
 (3) pkyu cS.M esa bysDVªkWuksa dh la[;k ne = la;ksth cS.M esa gksyksa dh la[;k nh  
 (4) bysDVªWkuksa dk viogu osx (ve) gksyksa ds viogu osx (v0) ls vf/kd gksrk gSA  
 (5) buesa QehZ ÅtkZ Lrj la;ksth cS.M rFkk pkyu cS.M ds e/; fLFkr gksrk gSA 
 (6) 'kq) v)Zpkyd esa] v'kqf) 108 esa 1 Hkkx ls de gksuh pkfg,A 
 (7) 'kq) v)Zpkyd esa % ne(0) = nh(0) = ni ; ;gk¡ ne(0) = pkyu cS.M esa bysDVªWku ?kuRo, nh(0) = la;ksth cS.M esa gksy 

?kuRo, ni = 'kq) v)Zpkyd esa vkos'k okgdksa dk ?kuRoA 
 (8) la;ksth cS.M ds bysDVªWkuksa dk og v'ak tks pkyu cS.M esa mifLFkr jgrk gS] lEcU/k  f  e–Eg/kT ;}kjk fn;k tkrk 

gS ;;gk¡ Eg = QehZ ÅtkZ ;k = cksYV~teSu fu;rkad ,oa T = ijerkiA  
 (9) 'kq) v)Z-pkyd esa dejs ds rki ij bysDVªkWuksa dh la[;k de gksrh gS] vFkkZr~ budh pkydrk vYi gksrh gSA 

blfy, O;ogkfjd :i ls budk mi;ksx ugh djrsaA     
 (10) la;ksth cS.M ls pkyu cS.M esa igq¡pus okys bysDVªWkuksa dh la[;k n = AT3/2e–Eg/2kT 
 (11)  uSt v/kZpkyd mnklhu gksrs gS ¼dqy vkos'k = 0½       
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 (a) uSt v)Zpkyd dh pkydrk (Electric Conductivity of intrinsic semiconductor): 

  dejs ds rki ij ,d v)Zpkyd ds pkyu cS.M esa bysDVªkWu o la;ksth cS.M esa gksy gksrs gSA tc ,d cká fo|qr 
{ks=k yxk;k tkrk gS rks bysDVªkWu fo|qr {ks=k ds foijhr fn'kk esa ,oa gksy fo|qr {ks=k dh fn'kk esa xfr djrs gS] bl 
izdkj /kkjk ,d gh fn'kk esa gksrh gSA dqy /kkjk dk eku bysDVªkWu /kkjk ,oa gksy /kkjk ds ;ksx ds cjkcj gksrk gSA 

    i = ie + ih                

  dksVj /kkjk (ih) : lgl;ksth cS.M dk bySDVªkWu] ,d lgla;ksth cS.M dh fLFkfr ls nwljs lgl;ksth cS.M esa 

dwnrk gSA vFkkZr~ dksVj lgl;ksth cS.M ds bl bySDVªkWu ds foijhr fn'kk esa la;ksth cSaM esa xfr djrs gSA ewyr% 
eqDr bysDVªkWuks dk dksVj dh xfr ds izØe esa dksbZ ;ksxnku ugh gksrk gSA dksVj dh xfr] la;ksth cS.M ds c} 
bysDVªkWuks dh okLrfod xfr dk o.kZu djus dk lqfo/kktud rjhdk gSA  

  bysDVªkWu /kkjk (ie) : pkyu bysDVªkWuks dh rjg eqDr bysDVªkWu iwjh rjg fo/kqr {ks=k ds izHkko esa Lora=k :i ls 

pkyu cS.M esa xfr djrk gSA vkSj bysDVªkWu /kkjk mRiUu djrk gSA   
  pkyu bysDVªkWu rFkk dksVj ds mRiUu gksus dh izfØ;k ds lkFk lkFk muds iqu% l;kstu dh izfØ;k Hkh gksrh gSA 

lkE; voLFkk ij buds mRiUu gksus dh nj buds la;kstu dh nj ds cjkcj gksrh gSA iqu% la;kstu bysDVªkWu dh 
gksy ls VDdj ds dkj.k gksrk gSA 

         
   yEckbZ ,oa A vuqizLFk dkV {ks=k ds ,d v)Zpkyd dh dYiuk djrs gS ftlesa bysDVªkWu vkos'k ?kuRo ne rFkk 

gksy vkos'k ?kuRo nh  gSA vr% v)Zpkyd ds fljksa ij mRiUu fo|qr {ks=k & 

    E = v/.         .........(i)   
  fo|qr {ks=k E ds izHkko esa bysDVªkWu o gksy ijLij foijhr fn'kk esa  viogu xfr djrs gS rFkk Øe'k% ie o ih /kkjk 

{ks=k dh fn'kk esa mRiUu djrs gaSA v)Zpkyd ls izokfgr dqy /kkjk& 
    i = ie + ih     
  ;fn pkyu cS.M esa bysDVªkWu dk viogu osx ve rFkk la;ksth cS.M esa gksy dk viogu osx vh gS rks  
    ie = nee A ve  rFkk  ih = nh e A vh 
  ;gk¡ e bysDVªkWu vkos'k dk ifjek.k gS  
    i = ie + ih = eA (ne ve + nh vh) 
  ;k  i/A = e (ne ve + nh vh)     .......(ii) 
  ekuk v)Zpkyd VqdM+s dk izfrjks/k R rFkk izfrjks/kdrk gS rks    

    =RA/         .......(iii) 
  leh- (i) esa leh-  (iii) dk Hkkx nsus ij,  

    
E V i

RA A
 


, 

    V = iR (vkse ds fu;e ls) blesa leh- (ii) ls i/A dk eku j[kus ij, 

    
E


 = e (ne ve + nh vh) ;k e h
e h

v v1
e n n

E E
 

    
 .......(iv) 

  ,dkad fo|qr {ks=k ds dkj.k viogu osx xfr'khyrk dgykrh gS] bldk ek=kd ehVj2/oksYV × lsd.M gSA vr% 
bysDVªkWu o gksy xfr'khyrk fuEu izdkj nh tkrh gS& 

   e  = ev
E

 ;k  h  = hv
E

 

   e o h ds eku leh-(iv) esa j[kus ij] 
   1/ = e (ne e + nh h) 
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 fo|qr pkydrk dk eku izfrjks/kdrk  ds O;qRØe ds cjkcj gksrk gSA vr% v)Zpkyd dh pkydrk fuEu izdkj nh 
tkrh gS& 

    = e (ne e + nh h).   ne = nh = ni vr%  = eni (e +h ) 
 mijksä lehdj.k iznf'kZr djrk gS fd v)Zpkyd dh pkydrk bysDVªkWu o gksy ds vkos'k ?kuRo ,oa xfr'khyrk ij 

fuHkZj djrh gSA bysDVªkWu dh xfr'khyrk gksy dh xfr'khyrk ls vf/kd gksrh gSA 
 rki c<+kus ij lgla;ksth cU/k VwVus ds dkj.k ne o nh ds eku c<+rs gS ijUrq xfr'khyrk e  o h ds eku  rki c<+us ij 

dqN ?kVrs gS ijUrq e  o h ds eku esa deh cgqr de gksus ds dkj.k rki c<+us ij v)Zpkydksa dh pkydrk c<+rh gSA 

 
  

  

4. cká ;k vinzO;h v/kZpkyd (EXTRINSIC SEMICONDUCTORS) : 

 'kq} v/kZpkyd dh pkydrk rki ij fuHkZj djrh gS ijUrq dejs ds rki ij bldh pkydrk cgqr de gksrh gSA 
blfy, uSt v)Zpkydks ls dksbZ v}Zpkyd ;qfDr dk fuekZ.k ugh fd;k tk ldrk blfy, mudh pkydrk c<kuk 
vko';d gSA mudh pkydrk c<kus ds fy, v}Zpkydks esa mi;qDr v'kqf} feykbZ tkrh gSA tc 'kq} v}Zpkydks esa 
cgqr gh vYi ek=kk esa (parts per million) (ppm) esa mi;qDr v'kqf} feykbZ tkrh gS rks mudh pkydrk i;kZIr ek=kk 
esa c< tkrh gS bl izdkj ds v}Zpkydks dks vinzO;h v}Zpkyd dgrs gSA okaNuh; v'kqf} dks feykuk eknu dgykrk 
gS rFkk v'kqf} ijek.kq eknd dgykrs gS ,sls inkFkZ viæO;h v/kZpkyd dgykrs gSA eknad bl izdkj ds gksrs gS fd 
okLrfod 'kq} v/kZpkyd tkyd dks uqdlku ugh igqpkrs gSA ;g fØLVy esa dqN okLrfod v/kZpkyd ijek.kqvks dh 
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txg vkrs gSaA ,slk gksus ds fy, vko';d 'krZ ;g gS fd eknd rFkk v/kZpkyd ijek.kqvks dk vkdkj yxHkx leku 
gksuk pkfg,A prqZla;ksth flfydkWu ;k tesZfu;e eknu esa nks izdkj ds eknd iz;qDr gksrs gS  

 (i)  iapla;ksth (la;kstdrk 5); tSls vklsZfud (As), ,sUVheuh (Sb), QkLQksjl (P), bR;kfn  
 (ii) f=kla;ksth (la;kstdrk 3); tSls bfUM;e (In), cksjksu (B), ,sywfefu;e (Al), bR;kfn  
  vc ge ;g fopkj foe'kZ djsxsa fd eknu fdl izdkj v}Zpkyd ds vkos'k okgdks (vr% pkydrk ) dks ifjorfrZr 

djrs gSA flfydkWu ;k tesZfu;e vkorZ lkj.kh esa prqFkZ oxZ esa fLFkr gksrs gS vr% lehi ds rhljs vFkok iape oxZ 
ls eknd vo;o dk p;u djrs gS rFkk ;g /;ku j[krs gS fd eknd ijek.kq dk vkdkj flfydkWu ;k tesZfu;e 
ijek.kq ds vkdkj ds yxHkx leku gksA flfydkWu rFkk tesZfu;e esa iapl;ksth rFkk f=kla;ksth eknd nks fHkUu 
fHkUu izdkj ds v/kZpkyd nsrs gS ftudk o.kZu uhps fn;k x;k gSA  

  

 ckg; v/kZpkyd nks izdkj ds gksrs gSA : n–izdkj rFkk p–izdkj  

 (a) n–çdkj v/kZpkyd : tc ,d iapla;ksth v'kqf) ijek.kq  (,.Vheuh] QkWLQksjl ;k vklsZfud) Ge (;k Si) 

fØLVy esa feyk;k tkrk gSA ;g fØLVy tkyd esa Ge (;k Si) ijek.kq dks çfrLFkkfir dj nsrk gSA v'kqf) 
ijek.kq ds ik¡p la;ksth bysDVªkWu esa ls pkj blds vkl&ikl ds Ge (;k Si) ijek.kqvksa ds la;ksth bysDVªkWu esa ls 
çR;sd ds lkFk lg&la;ksth cU/k cuk ysrs gSA 

 
 

  bl çdkj 'kq) Ge(;k Si) ds lkFk iapla;ksth v'kqf) feykus ij eqDr bysDVªkWu dh la[;k c<+rh gSA bl çdkj 
fØLVy dh pkydrk c<+rh gSA v'kq) Ge (;k Si) fØLVy 'n–çdkj' dk v/kZpkyd dgykrk gS D;ksafd ;g 
_.kkRed vkos'k (bysDVªkWu) ckgqY; esa j[krk gSA v'kqf) ijek.kq nkrk (donor atom) dgykrs gS D;ksafd os fØLVy 
dks pkyu bysDVªkWu çnku djrs gSA 

  v'kqf) ijek.kqvksa ds ikapos la;ksth bysDVªkWu pkyu cS.M (conduction band) (fp=k) ds uhps dqN fofoDr ÅtkZ Lrj 
çkIr dj ysrs gSA ;s nkrk Lrj dgykrs gS rFkk Ge esa pkyd cS.M ds 0.01 eV uhps o Si esa pkyu cS.M ds 0.05 eV 
uhps gksrs gSA blfy, dejs ds rki ij çk;% lHkh nkrk ijek.kq ds ik¡pos bysDVªkWu Å"eh; mÙksftr gksdj pkyu cS.M esa 
pys tkrs gSA tgk¡ os vkos'k okgd dh rjg xfr djrs gS tc cká fo|qr {ks=k vkjksfir fd;k tkrk gSA  

  lkekU; rki ij pkyu cS.M esa yxHkx lHkh bysDVªkWu nkrk Lrj ls vkrs gSA dsoy dqN la;ksth cS.M (Valence 
band) ls vkrs gSA dsoy dqN la;ksth cS.M ls vkrs gSA blfy, pkyu ds fy, mÙkjnk;h lHkh eq[; vkos'k okgd 
nkrk }kjk fn;s x;s bysDVªkWu gksrs gSA pwafd la;ksth cS.M ls mÙkstu cgqr de gksrk gSA blfy, bl cS.M esa cgqr 
de dksVj (hole) gksrs gSA blfy, ,d n–çdkj ds v/kZ&pkyd esa bysDVªkWu cgqla[;d vkos'k okgd gksrs gS rFkk 
gksy vYila[;d vkos'k okgd gksrs gSA  

       
    

  mijksDr fp=k esa T > 0 K ij n-izdkj ds v/kZpkyd esa ,d rkih; bysDVªkWu dksVj ;qXe rFkk nkrk ijek.kqvks ls 
mRiUu 9 bysDVªkWuksa dks iznf'kZr fd;k x;k gSA 
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  Note :  N-izdkj ds v)Zpkyd N-Type Semiconductor 

  uSt v)Zpkyd esa iapla;ksth v'kqf) dh vYi ek=kk feykdj  
n izdkj ds v)Zpkyd izkIr fd;s tkrs gSA (Ge). 

  (1)  cgqla[;d vkos'k okgd -bysDVªkWu  
   vYila[;d vkos'k okgd–gksy 
  (2) ne > > nh ; ie > > ih 
  (3) pkydrk  = neµe e 
  (4) nkrk v'kqf} Lrj pkyu cS.M ds Bhd uhps fLFkr gksrk gS  
  (5) bysDVªkWu rFkk gksy dh lkUnzrk : ,d ekfnr v/kZ&pkyd 

esa bysDVªkWu dh lkUnzrk ne o gksy dh lkUnzrk nh leku 
ugha gS (tks uSt v/kZ&pkyd esa leku gksrh gS) ;g 
çnf'kZr fd;k tk ldrk gS fd 

    nenh = ni2 

 

   tgk¡ ni uSt v/kZ&pkyd esa lkUnzrk gSA n–çdkj ds v/kZ&pkyd esa pkyu cS.M esa bysDVªkWu dh lkUnzrk nkrk 

ijek.kqvksa dh lkUnzrk (Nd) ds yxHkx cjkcj gS ,oa la;ksth cS.M esa gksy dh lkUnzrk dh rqyuk esa cgqr  

vf/kd gSA vFkkZr~  ne  Nd > > nh 

  (6) v'kq) ijek.kq nkrk ijek.kq dgykrs gSa tksfd vkorZ lkj.kh ds iape oxZ ds lnL; gksrs gSaA 

  (7) N izdkj ds fØLVy ij dqy vkos'k 'kwU; gksrk gSA 

  (8) fLFkj vk;u /kukRed gksrs gSA 
 

 (b) p–çdkj ds v/kZ&pkyd : tc ,d f=kla;ksth v'kqf) ijek.kq (cksjkWu, 

,Y;wfefu;e, xSfy;e ;k bfUM;e)A Ge (;k Si) fØLVy ds lkFk feyk;k 

tkrk gS] ;g fØLVy tkyd esa ,d Ge (;k Si) ijek.kq dks çfrLFkkfir 

djrk gSA bl v'kqf) ds rhu la;ksth bysDVªkWu esa ls çR;sd blds pkjksa vksj 

mifLFkr] Ge ;k Si ijek.kqvksa ds ,d la;ksth bysDVªkWu ds lkFk 

lg&la;kstd cU/k cuk ysrs gSA bl çdkj ogk¡ ,d [kkyh LFkku cu tkrk gS 

bls 'p–çdkj' dk v/kZ&pkyd dgrs gSA D;ksafd blesa /kukRed xzkgh ijek.kq 

gksy cukrs gS tks bysDVªkWu dks xzg.k dj ldrs gSA 
 

  v'kqf) ijek.kq la;ksth cS.M ls Bhd Åij ds fofoDr ÅtkZ Lrj çkIr dj ysrs gSA ;s xzkgh Lrj dgykrs gSA dejs 

ds rki ij bysDVªkWu vklkuh ls mÙksftr gksdj la;ksth cS.M ls xzkgh Lrj esa pys tkrs gSA fo|qr {ks=k vkjksfir 

djus ij la;ksth cS.M esa mRiUu gksy] fØLVy esa eq[; vkos'k okgd gksrs gSA  

  p–izdkj ds v}Zpkyd esa dksVj cgqla[;d vkos'k okgd gksrs gS tcfd m"eh; ÅtkZ ds dkj.k dqN la;ksth ca/k 

VwVus ls vYi la[;d bysDVªkWu pkyu cS.M esa mRiUu gksrs gSA  

     

 Note: P-izdkj ds v)Zpkyd (P-Type Semiconductor) 
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 uSt v)Zpkyd esa f=k-la;ksth v'kqf) dh vYi ek=kk feykdj 
;s izkIr fd;s tkrs gSaA  

 (1)  cgqla[;d vkos'k okgd – gksy 
  vYila[;d vkos'k okgd – bysDVªkWu 
 (2)  nh > > ne; ih > > ie  
 (3) pkydrk   nhµhe 

 

 (4)  P-izdkj dk v)Zpkyd fo|qr mnklhu gksrk gSA ¼/ku vkosf'kr ugh½  
 (5)  v'kqf) dks xzkgh v'kqf) dgrs gSaA tks fd vkorZ lkj.kh ds r`rh; oxZ dk vo;o gSA 
 (6) buesa xzkgh ÅtkZ Lrj la;ksth cS.M ds Bhd Åij fLFkr gksrk gSA  
 (7) p–çdkj ds v/kZ&pkyd esa la;ksth cS.M es  dksVj dh lakUnzrk xzkgh ijek.kq dh lakUnzrk (Na) ds cjkcj gksrh 

 gS rFkk pkyu cs.M esa bysDVªkWu dh lkUnzrk dh rqyuk esa cgqr vf/kd gksrh gS vFkkZr~  
  nh = Na > > ne 
 (8) p-izdkj ds fØLVy ij dqy vkos'k 'kwU; gksxkA  
 (9) fLFkj vkos'k _.k vkosf'kr gksrs gSaA  
 

  uSt o cká v/kZ&pkyd esa vUrj : 

  

uSt v/kZpkyd cká v/kZ&pkyd

1
;g ,d 'kq) çkdf̀rd v/kZ&pkyd gS 

tSls 'kq) Ge ;k 'kq) Si
1

;g 'kq) v/kZ&pkyd esa vYi&ek=kk esa v'kqf) feykdj 

cuk;k tkrk gSA tSls fd n-o p-çdkj ds v/kZ&pkydA

2
blesa bysDVªkWu o gksy dh lkUnzrk leku 

gksrh gSA
2

blesa dksVj o bysDVªkWu nksuksa dh lkUnzrk vleku 

gksrh gSA n-çdkj ds v/kZ&pkyd esa bysDVªkWu vf/kd 

gksrs gS ,oa p-çdkj ds v/kZ&pkyd esa gksy vf/kd gksrs 

gSA

3 bldh fo|qr pkydrk cgqr de gksrh gSA 3 bldh fo|qr pkydrk dkQh vf/kd gksrh gSA

4
bldh pkydrk dks fu;fU=kr ugha 

fd;k tk ldrkA
4

bldh pkydrk feykbZ xbZ v'kqf) dh ek=kk dks 

cnydj fu;fU=kr dh tk ldrh gSA

5
bldh pkydrk rkieku ds lkFk 

pj?kkrkadh :i ls c<+rh gSA
5

bldh pkydrk Hkh rki esa of̀) ds lkFk c<+rh gS 

ijUrqq pj?kkrkadh :i ls ughaA
     

 

  n–çdkj o p–çdkj ds v/kZ&pkyd esa vUrj : 

  

n-çdkj v/kZ&pkyd p-çdkj v/kZ&pkyd

1

;g ,d cká v/kZ&pkyd gS tks ,d 'kq) 

uSt v/kZ&pkyd esa iap la;ksth v'kqf) 

feykdj çkIr fd;k tkrk gSSSSSA

1

;g Hkh ,d cká v/kZ&pkyd gS tks ,d 'kq) uSt 

v/kZ&pkyd esa f=k&la;ksth v'kqf) feykdj çkIr fd;k 

tkrk gSA

2

feyk;s x;s v'kqf) ijek.kq fØLVy tkyd 

dks vfrfjDr eqDr bysDVªkWu çnku djrs gS 

,oa nkrk ijek.kq dgykrs gSA

2

feyk;s x;s v'kqf) ijek.kq fØLVy tkyd esa gksy 

mRiUu djrs gS ,oa xzkgh ijek.kq dgykrs gS D;ksafd 

mRiUu gksy bysDVªkWu xzg.k djrs gSA

3
bysDVªkWu cgqla[;d okgd gksrs gS rFkk 

gksy vYila[;d okgd gksrs gSA
3

gksy cgqla[;d okgd gksrs gS ,oa bysDVªkWu vYila[;d 

okgd gksrs gSA

4

bysDVªkWu dh lkUnzrk gksy dh lkUnzrk ls 

cgqr vf/kd gksrh gSA
(ne > > nh).

4
gksy lkUnzrk bysDVªkWu lkUnzrk ls cgqr vf/kd gksrh gS 
(nh > > ne).
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 (c) cká v/kZ&pkyd dh fo|qr pkydrk : 
  dejs ds rki ij ,d v/kZpkyd esa pkyu cS.M esa bysDVªkWu gksrs gS ,oa 

la;ksth cS.M esa gksy gksrs gSA tc ,d cká fo|qr {ks=k vkjksfir fd;k tkrk 
gS] bysDVªkWu {ks=k ds foijhr pyrs gS ,oa gksy {ks=k dh fn'kk esa pyrs gS bl 
çdkj gksy /kkjk o bysDVªkWu /kkjk leku fn'kk esa gksrh gSA dqy /kkjk bysDVªkWu 
o gksy /kkjkvksa ds ;ksx ds dkj.k gksrh gSA    

  vc ge ,d v/kZpkyd CykWd ij fopkj djrs gS ftldh yEckbZ , vuqizLFk dkV {ks=k Qy A  o bysDVªkWu lkUnzrk 
ne o gksy lkUnzrk nh gSA v/kZpkyd ds fljks ij ,d foHkokUrj V vkjksfir fd;k tkrk gS tks fo|qr {ks=k E mRiUu 
djrk gS tks fuEu izdkj fn;k tkrk gSA 

    E = V/          ............(i) 
  {ks=k E ds izHkko esa bysDVªkWu o gksy nksuks foijhr fn'kk esa xfr djrs gSa ,oa {ks=k dh fn'kk esa Øe'k% ie o ih /kkjk 

dk ;ksx nku djrs gSA v/kZpkyd ls izokfgr dqy /kkjk i = ie + ih gSA  
  ;fn ve pkyu cS.M esa bysDVªkWu dk viogu osx ,oa vh la;ksth cS.M esa gksy dk viogu osx gSA  
  rks ie = neeA ve  o  ih = nhe A vh  tgka e bysDVªkWu ds vkos'k dk ifjek.k gSA  
   i = ie + ih = eA(neve + nhvh) 

  ;k 
i
A

 = e(ne ve + nh vh)       ............(ii) 

  ekuk R v/kZpkyd CykWd dk izfrjks/k gS o xqVds ds inkFkZ dh izfrjks/kdrk gSA rks  

   = R A /          ............(iii) 
  lehdj.k (i) dks lehdj.k (ii) ls Hkkx nsus ij  

  
E V i

RA A
 


 

  D;ksafd V = iR (vkse dk fu;e) blesa lehdj.k (ii) ls  i/A dk eku j[kus ij ge ikrs gSA  

  
E


 = e(neve + nh vh) ;k e h
e h

v v1
e n n

E E
 

    
  ............(iv) 

  e = ev
E

    rFkk  h = hv
E

(e = e–  dh xfr'khyrk] H = gksy dh xfr'khyrk)  

  lehdj.k (iv)esa e o  h esa j[kus ij ge ikrs gSA   

   
1


 = e(nee + nhh) 

  fo|qr pkydrk = 1/ izfrjks/kdrk dk O;qRØe gS bl izdkj v/kZpkyd dh fo|qr pkydrk fuEu izdkj nh tkrh gSA 
    = e(ne e + nh h) 
  ;g iznf'kZr djrk gS fd ,d v/kZpkyd dh fo|qr pkydrk bysDVªkWu o gksy lkUnzrkvksa (la[;kRed ?kuRo) o 

mudh xfr'khyrkvksa ij fuHkZj djrh gSA bysDVªkWu dh xfr'khyrk gksy dh xfr'khyrk ls vf/kd gksrh gSA  
  tSls&tSls rkieku c<rk gS ne o nh nksuks lkUnzrk,W vf/kdre lgla;kstd cU/k VwVus ls c<rh gSA xfr'khyrk,W e 

o h rkieku esa of̀) ds lkFk FkksM+h ?kVrh gS ijUrq ;g deh ne o nh esa vf/kd o`f) ds lkFk v/kZpkyd dh 
pkydrk c<+rh  gS (;k izfrjks/kdrk ?kVrh gS).  

 

Example 1.  ,d flfydkWu çfrn'kZ ls p-çdkj ds v)Zpkyd cuk;s x;s gSA blds fy, çfr 5 × 107 flfydkWu ijek.kq easa 
,d bf.M;e ijek.kq dh v'kqf) feykbZ xbZ gSA ;fn flfydkWu çfrn'kZ esa ijek.kq ?kuRo 5 × 1028 ijek.kq/m3 

gS rks çfr?ku lseh0 esa xzkgh ijek.kqvksa dh la[;k Kkr dhft,A 
Solution :  ,d bf.M;e ijek.kq dh v'kqf) feykus ls p-çdkj ds v)Zpkyd esa ,d xzkáh ijek.kq mRiUu gksrk gSA pwafd 

,d bf.M;e ijek.kq çfr 5 × 107 flfydkWu ijek.kq ij feykus ls xzkgh ijek.kq ?kuRo gksxk  

   = 
28

7

5 10

5 10




 = 1021 ijek.kq/m3 = 1015 ijek.kq/cm3 
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Example 2.  'kq) flfydkWu esa 300K rki ij bysDVªkWu (ne) o dksVj(nh) dh lkUnzrk leku gS (1.5 × 1016 m–3)A 
bf.M;e ls v'kqf)dj.k }kjk nh c<+dj 3 × 1022 m–3 gks tkrk gSA v'kqf)d`r flfydkWu (Si) esa ne dk eku 
Kkr djsaA 

Solution :  viæO;h v)Zpkyd esa rkih; lkE;koLFkk ij nenh = ni2   

    ne = 
2
i

h

n
h

 = 
16 2

22

(1.5 10 )

3 10




 = 7.5 × 109 m–3 

 

Example 3.  'kq) Si, dh 300 K ij (ne) rFkk (nh) bysDVªkWu rFkk gksy dh lkUnzrk leku gSA ftldk eku 1.5 × 1016 m–3 
gSA baMh;e dh v'kqf} feykus ij nh c<+dj 4.5 × 1022 m–3 gks tkrk gS] rks ne dh lkUnzrk v'kq) Si esa D;k gksxhA  

Solution :  nenh = ni2  
   nh = 4.5 × 1022 m–3 
   so, ne = 5.0 × 109 m–3 
 

Example 4.  P-izdkj ds v)Zpkyd esa cgqla[;d vkos'k okgd gS : 
   (1) bysDVªkWu     (2) izksVkWu   (3) gksy    (4) U;wVªkWu 
Answer :  (3) 
Solution :  P-izdkj ds v)Zpkydksa esa gksy cgqla[;d vkos'k okgd gksrs gSA  
 

Example 5.  tc v)Zpkyd dks xeZ djrs gS] rks mldk izfrjks/k  
   (1) ?kVrk gS     (2) c<+rk gS   (3) vifjofrZr jgrk gS  (4) dqN fuf'pr ugha gS  
Answer.  (1) 
 

Example 6.  fuEu esa ls dkSu lk fp=k N-izdkj ds v)Zpkyd dks iznf'kZr djrk gS    

   (1)    (2)  (3)   (4)  

Solution :  N-izdkj ds v)Zpkyd esa v'kqf) dk ÅtkZ Lrj pkyd cS.M ds Bhd uhps fLFkr gksrk gSA  
Answer :  (2) 
 

Example 7.  fuEu esa ls dkSulk ÅtkZ cS.M fp=k v)Zpkyd dks O;Dr djrk gS :  

   (1) 

 

(2) 

 

(3) 

 

(4)  

Answer :  (4) 
Solution :  v)Zpkyd esa la;ksth cS.M vkSj pkyu cS.M ds e/; oftZr ÅtkZ vUrjky cgqr de ¼yxHkx kT ds rqY;½ 

gksrk gS ,oa la;ksth cS.M iw.kZr% Hkjk gksrk gS] tcfd pkyu cS.M fjDr gksrk gSA  
 

Example 8.  P-N laf/k gS µ     
   (1) ,d vkseh; çfrjks/k      (2) ,d vu vkseh; çfrjks/k  
   (3) ,d /kukRed çfrjks/k     (4) ,d _.kkRed çfrjks/k  
Answer :  (2) 
 

Example 9.  rkEcs esa pkyu bysDVªkWuksa dk vkSlr ek/; iFk 4 × 10–8 m gSA rkEcs ds fy;s bysDVªkWu dks 1eV dh vkSlr 
ÅtkZ iznku dj lds blds fy, fo|qr {ks=k dk eku D;k gksxkA  

Solution :  ekuk E fo|qr {ks=k gSA ,d bysDVªkWu ij cy eE gksxk] tc bysDVªkWu, d nwjh rd xfr djrs gSA bl izdkj 
eEd fd;k x;k dk;Z gksxkA ;gh ÅtkZ bysDVªkWu dks iznku dh xbZA VDdj ls iwoZ bysDVªkWu dqy 4 × 10–8 m 
nwjh r; djsxk vr% ÅtkZ LFkkukUrj.k eE(4 × 10–8 m) gksxkA 1 eV dh ÅtkZ ds fy;s, 

   eE(4 × 10–8 m) = 1 eV ;k E = 2.5 × 10 7 V/m. 
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Example 10. tesZfu;e esa ca/k ÅtkZ vUrjky E = 0.68 eV gSA ;g ekurs gq, fd dksVj bysDVªkWu ;qXe dh la[;k 
E/ 2kTe

 ds lekuqikrh gS rks rki 300 K ls 320 K c<kus esa 'kq) tesZfu;e esa vkos'k okgdks dh la[;k esa 
izfr'kr of̀) Kkr dfj,A  

Solution :  uSt v)Zpkyd esa vkos'k okgdks dh la[;k dksVj bysDVªku ;qXe la[;k dh nqxquh gksrh gSA ;fn T1 rki ij 
vkos'k okgdks dh la[;k N1 o rki T2 ij N2 gS rks  

   1E/ 2kT
1 0N N e  o  2E/ 2kT

2 0N N e  

   rki ds T1 ls T2 rd c<us ij izfr'kr of̀) 2 1 2

1 1

N N N
f 100 1 100

N N

 
     

 
= 100

1 2

E 1 1
2k T Te 1

 
 

 

 
 
 
  

  

   vc 
1 2

E 1 1
2k T T

 
 

 
 = 

5

0.68eV 1 1
300K 320K2 8.62 10 eV /K

     
 = 0.82 

   bl izdkj  f = 100 × [e0.82 – 1]  127 bl izdkj vkos'k okgdksa dh la[;k esa 127% o`f) gksxhA  
 

Example 11. lksfM;e izdk'k ds QksVkWu dh ÅtkZ ( = 589 nm) v/kZpkyd inkFkZ ds ÅtkZ vUrjky ds cjkcj gSA  
(a) byDVªkWu gkWy ;qXe mRiUu djus ds fy, vko';d U;wure ÅtkZ E Kkr djksA (b) 300 K ij E/kT dk 
eku Kkr djksA  

Solution :  (a) QksVkWu dh ÅtkZ E = 
hc


 = 
1242eV nm

589nm


 = 2.1 eV. 

    vr% ÅtkZ vUrjky 2.1 eV gSA ;g la;ksxh cS.M ls pkyu cS.M esa bysDVªkWu dks /kDdk nsus ds fy, vko';d 
U;wure ÅtkZ E Hkh gSA vr% gksy bysDVªkWu ;qXe mRiUu djus ds fy, vko';d U;wure ÅtkZ  2.1 eV gSA 

   (b)  T = 300 K, ij 
    kT = (8.62 × 10–5 eV/K) (300 K) = 25.86 × 10–3 eV 

    
3

E 2.1eV
kT 25.86 10 eV




 = 81 

 

Example 12. p-n taD'ku [kqys fljksa ds lkFk gS , 
   (1)  vkos'k okgdksa dh xfr ugh gksxhA  
   (2)  gksy rFkk bysDVªkWu leehrh :i ls p-ls n rFkk n ls p dh vksj xfreku gksxsaA  
   (3)  nksuksa fljks ij dksbZ vkos'k LFkkukUrj.k ugha gksxkA  
   (4)  laf/k ds ikl vpj fo|qr {ks=k gksxkA  
Answer :  (2,3,4) 
 

Example 13. P–N laf/k ds fljks ij jksf/kdk foHko 0.50 V gSA ;fn vo{k; ijr dh eksVkbZ 5.0 × 10–7 m gS] rks bl {ks=k 
esa fo|qr {ks=k dh rhozrk D;k gksxha        

   (1) 1.0 × 106 V/m  (2) 1.0 × 105 V/m (3) 2.0 × 105 V/m (4) 2.0 × 106 V/m 
Answer :  (1) 

Solution :  E = –7
V 0.5
d 5 10



 = 106 V/m 

 

  
 

5. p–n lfU/k Mk;ksM (p–n Junction Diode) :  
 p-n lfU/k Mk;ksM ds fy, ifjiFk ladsr :  
 bysDVªkWfud ifjiFk esa v)Zpkyd midj.kksa dks muds ladsrks }kjk O;Dr 

fd;k tkrk gSA p-n lfU/k Mk;ksM ds fy, ladsr fp=kkuqlkj gSA rhj dk 
fu'kku p -{ks=k dks O;Dr djrk gS o ckj Mk;ksM dk n -{ks=k O;Dr djrk 
gSA rhj dh fn'kk p ls n dh vksj o vxz vfHkufr esa ikjEifjd /kkjk 
çokg dh fn'kk n'kkZrh gSA p -',uksM' o n -'dSFkksM’ dgykrk gSA 
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 (a) p-n lfU/k dk fuekZ.k  :  

  ;g p çdkj o n çdkj ds v)Zpkyd fØLVyksa dks ijLij nckdj cukbZ lfU/k ugha gSA ;g okLro esa v)Zpkyd 
dk ,d fØLVyh; VqdM+k gS ftlds ,d vksj xzkgh vif'k"V o nwljh vksj nkrk vif'k"V dh vf/kdrk gksrh gSA  

 (b) lfU/k ij foHkojksf/kdk : vo{k; ijr dk fuekZ.k:  
  p-n lfU/k fp=k esa n'kkZ, vuqlkj gSA p-çdkj ds {ks=k esa (/kukosf'kr) dksVj eq[; vkos'k okgd gksrs gS o leku 

la[;k esa fLFkj _.kkRed xzkgh vk;u gksrs gS (inkFkZ lEiw.kZ :i ls mnklhu jgrk gS)A blh çdkj n-çdkj ds {ks=k 
esa (_.kkRed) bysDVªkWu eq[; vkos'k okgd gksrs gS o leku la[;k esa fLFkj /kukosf'kr nkrk vk;u gksrs gSA   

 

        
  lfU/k ds nksauks vksj dk {ks=k tks ¼eqDr½ xfr'khy vkos'k okgdksa ls jfgr gksrk gS ^vo{k; ijr {ks=k^ dgykrk gSA 

bl ijr dh pkSM+kbZ dh dksfV 10–6 m gksrh gSA bl {ks=k ij mifLFkr foHkokUrj dks vojks/kh foHko dgrs gSA ;g 
Ge dh p–n lfU/k ds fy, 0.3  oksYV rFkk flfydkWu p–n  lfU/k ds fy, 0.7 oksYV ds yxHkx gksrk gSA ;g 
vif'k"V inkFkZ dh lkUnzrk ij fuHkZj djrk gSA flfydkWu lfU/k ds fy, jksf/kdk ij fo|qr {ks=k  

   Ei   
V
d
 –6

0.7

10
 = 7 × 105 Vm–1 gksrk gSA  

  folj.k rFkk vuqxeu /kkjk : lkUnzrk esa varj ds dkj.k p ls n dh vksj gksy xeu djus yxrs gS] ijUrq vo{k; 
ijr bUgsa jksd ysrh gSA dsoy os gh gksy p ls n dh vksj igq¡p ikrs gS] tks mPp dksfV dh xfrt ÅtkZ j[krs gSA 
blh izdkj n dh vksj ls p dh vksj os gh bysDVªkWu igq¡p ikrs gS] tks mPp xfrt ÅtkZ j[krs gS] ifj.kke Lo:i 
p ls n dh vksj folj.k /kkjk cgus yxrh gSA  

  m"eh; fo{kksHk rFkk rki c<+us dh otg ls dqN la;ksth bysDVªkWu pkyu cS.M esa vk tkrs gSA ;g ?kVuk tc 
vo{k; ijr {ks=k esa ?kfVr gksrh gS] rks gksy p dh rjQ rFkk bysDVªkWu n dh rjQ fo|qr {ks=k }kjk /kdsy fn;s 
tkrs gS] ifj.kke Lo:i ,d vuqxeu /kkjk n ls p dh vksj cgrh gSA lkE;koLFkk esa folj.k ,oa viogu /kkjk dk 
ifjek.k leku ,oa fn'kk foijhr gksrh gSA  

 (c) lfU/k Mk;ksM dh vxz vfHkufr o mRØe vfHkufr  

  P-N laf/k Mk;ksM ls fo|qr okgd cy ds lzks=k dks tksMus dk rjhdk] vfHkufr dgykrk gSA lfU/k Mk;ksM dks ckº; 
cSVjh ls nks çdkj ls tksM+k tk ldrk gS tks Mk;ksM dk vxz vfHkufr rFkk i'p vfHkufr dgykrk gSA  

  (i) vxz vfHkufr :  

   lfU/k Mk;ksM dks vxz vfHkufr esa tqM+k gqvk ekurs gS tc ckº; cSVjh dk /kukxz VfeZuy dks p–{ks=k ls o 
_.kkxz VfeZuy dks n–{ks=k ls tksMk tkrk gSSA  
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   vxz&vfHkfur vfHkyk{kf.kd oØ : ifjiFk fp=kkuqlkj gSA cSVjh dk /kukxz p -{ks=k ls o _.kkxz n -{ks=k ls tqM+k 
gksrk gSA 

 
   foHko foHkktd foU;kl dk mi;ksx dj lfU/k Mk;ksM ij vkjksfir foHko esa ifjorZu fd;k tk ldrk gSA 

foHko dk ikB;kad oksYVehVj V }kjk o /kkjk feyhvehVj mA }kjk ekirs gSA vYi eku ls 'kq: djds 
vxz&vfHkufr foHko /khjs&/khjs c<+k;k tkrk gS o laxr vxz&vfHkfur /kkjk ekfir dh tkrh gSA foHko o /kkjk 
ds e/; oØ [khapk tkrk gSA ifj.kkeh oØ OAB (fp=k b) lfU/k Mk;ksM dk vxz&vfHkyk{kf.kd oØ gSA  

   çkjEHk esa tc vkjksfir foHko de gS rks lfU/k ls çokfgr /kkjk yxHkx 'kwU; gS D;ksafd vojks/kh foHko  (Ge dh 
p–n lfU/k ds fy, 0·3 V o flfydkWu lfU/k ds fy, 0·7 V) vkjksfir foHko ds foijhr gksrk gSA vkjksfir 
foHko esa o`f) ds lkFk /kkjk /khjs&/khjs vjs[kh; :i ls c<+rh gSA tc rd fd vkjksfir foHko] vojks/kh foHko ls 
T;knk ugha gks tkrk gSA bls vfHkyk{kf.kd oØ ds OA Hkkx }kjk O;Dr djrs gSA vkjksfir foHko esa vksj o`f) 
ls /kkjk rsth ls o js[kh; :i ls c<+rh gSA vc Mk;ksM lk/kkj.k pkyd dh Hkkafr O;ogkj djrk gSA ;g oØ 
ds lh/ks js[kh; AB Hkkx }kjk O;Dr gSA ;fn bl js[kk dks ihNs dh vksj c<+k;k tk, rks ;g foHko v{k dks  
vojks/kh foHko ij dkVrh gSA 

   Note :   
   (i) vo{k; ijr dh pkSMk+bZ ?kV tkrh gSA  
   (ii) vxz vfHkufr esa izfrjks/k RForward  10 – 25 
   (iii) vxz vfHkufr]foHko izkphj dk fojks/k djrh gS ,oa V > VB fy, Mk;ksM esa ,d vxz vfHkufr /kkjk izokfgr 

gksrh gSA  
   (vi) uh (Knee) oksYVst : og oksYVst ftl ij /kkjk dh of̀) izkjaHk gksrh gS uh oksYVst ¼vard oksYVrk½ 

dgykrk gS Ge ds fy, bldk eku  0.3 V vksj Si ds fy, bldk eku 0.7V gSA  

       
  (ii) mRØe vfHkufr: lfU/k Mk;ksM dks mRØe vfHkufr esa tqM+k dgk tkrk gS tc ckº; cSVjh dk /kukxz Mk;ksM ds 

n -{ks=k ls o _.kkxz p -{ks=k ls tksM+rs gSA (fp=k)  

       
   bl fLFkfr esa ckº; {ks=k E, n ls p dh vksj o vkUrfjd vojks/kh {ks=k Ei dk lgk;d gksrk gSA vr% p -{ks=k esa 

dksVj o n -{ks=k esa bysDVªkWu lfU/k ls nwj /kdsys tkrs gS vFkkZr~ ;g lfU/k ij fey ugha ldrs gSA bl çdkj 
cgq&la[; vkos'k okgdksas ds çokg ds dkj.k dksbZ /kkjk ugha curh gSA  
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  mRØe&vfHkfur vfHkyk{kf.kd oØ :  

  ifjiFk fp=k (a) esa n'kkZ, vuqlkj gSA cSVjh dk /kukxz Mk;ksM ds n -{ks=k ls o _.kkxz p -{ks=k ls tksM+k tkrk gSA 

Mk;ksM dh mRØe vfHkufr esa ,d vR;Yi /kkjk (A dksfV dh) lfU/k ls çokfgr gksrh gSA ;g rkih; fo{kksHk ls 

mRiUu vYi la[;d vkos'k okgdks (p -{ks=k esa bysDVªkWu o n-{ks=k esa dksVj) ds lfU/k ls xfr ds dkj.k gksrk gSA 

cSVjh }kjk mRiUu fo|qr {ks=k Hkh bu vYika'k okgdksa dks xfr djus esa lgk;rk iznku djrs gSaA ;g mRØe /kkjk 

(vkjksfir foHko dh)* dkQh vf/kd ijkl rd yxHkx fu;r cuh jgrh gSA ;g oØ ds (fp=k b) ds OC Hkkx ls 

O;Dr gSA 

   

  Note : 

  (i) vo{k; ijr dh pkSMk+bZ c<+ tkrh gSA  

  (ii) i'p vfHkufr esa izfrjks/k R
i'p

  105 

  (iii) i'p vfHkufr] foHko izkphj dks vf/kd c<+k nsrh gS rFkk lfU/k ij eq[; vkos'k okgdksa }kjk dksbZ /kkjk izokfgr 

ugh gksrhA 

   (vYila[;d vkos'k okgdksa ds dkj.k lfU/k ij ,d vYi /kkjk foijhr fn'kk esa izokfgr gksrh gSA)  

  (iv) Hkatd oksYVst (Break down voltage) : ;g og vkjksfir i'p oksYVst gS ftl ij v)Zpkyd dk Hkatu gks 

tkrk gSA Ge ds fy, bldk eku 25V vkSj Si ds fy, 35 V  gSA  
 

 (d) ,oyka'k Hkatu :  

  vYi vifefJr p-n laf/k esa ;fn mRØe vfHkufr esa foHko vR;f/kd c<+k fn;k tk, rks vYi la[; vkos'k okgd 

i;kZIr xfrt ÅtkZ çkIr dj ysrs gSA ftlls ;g lfU/k ds fudV la;ksth&ca/kks dks rksM+ ldus esa leFkZ gks tkrs gS 

o bysDVªkWu dksVj ;qXe cukrs gSA ;g vkos'k okgd iqu% Rofjr gksdj blh çdkj vU; bysDVªkWu dksVj ;qXe cukrs 

gSA ;g çfØ;k lap;h Øe esa bysDVªkWu dksVj ;qXe dk ,oyka'k mRiUu djrh gSA mRØe /kkjk vpkud vR;f/kd 

c<+ tkrh gS (vfHkyk{kf.kd oØ dk CD Hkkx)A ;g çfØ;k ^,oyka'k Hkatu^ dgykrk gS o vR;f/kd mRiUu Å"ek ls 

lfU/k u"V gks ldrh gSA mRØe vfHkfur  oksYVrk tgk¡ ij mRØe /kkjk vpkud ls c<+ tkrh gS 'Hkatu oksYVrk' 

dgykrh gSA 

  tsuj Hkatu : vR;f/kd vifefJr p-n laf/k Mk;ksM esa ;fn mRØe vfHkufr esa foHko vR;f/kd c<+k fn;k tk, rks 

àklh {ks=k dh pkSM+kbZ c<+rh gS ,oa p-n laf/k ij fo|qr {ks=k dk eku Hkh c<+ tkrk gSA ;g rhoz fo|qr {ks=k 

v)Zpkyd ijek.kqvksa ds lgla;kstd ca/kks dks rksM+ nsrk gSA ftlls vR;kf/kd la[;k esa vYila[;d vkos'k okgd 

eqDr gksrs gSA ,oa ifjiFk esa /kkjk dk eku vpkud c<+ tkrk gSA mRØe vfHkfur oksYVrk tgk¡ ij mRØe /kkjk 

vpkud ls c<+ tkrh gS 'tsuj Hkatu oksYVrk' ;k 'tsuj oksYVrk ' dgykrh gSA bldk eku dqN nl oksYV ls dbZ 

lSadM+ks oksYV rd gks ldrk gS tksfd Mk;ksM esa v'kqf) ijek.kqvksa ds ?kuRo ij fuHkZj djrk gSA  
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 (e) lfU/k Mk;ksM dk xfrd çfrjks/k  
  lfU/k Mk;ksM dk /kkjk&foHko oØ n'kkZrk gS fd /kkjk&foHko ds lkFk js[kh; :i ls ugha c<+rh gS vFkkZr~ vkse ds 

fu;e dh ikyuk ugha gksrh gSA bl fLFkfr esa xfrd çfrjks/k (vFkok a.c. çfrjks/k) ifjHkkf"kr gksrk gSA 
  lfU/k Mk;ksM dk xfrd çfrjks/k vkjksfir foHko esa vYi ifjorZu (V) ds laxr /kkjk esa vYi ifjorZu (i) ds 

vuqikr ds rqY; gksrk gSA    

   Rd = 
V
i




 

  p-n lfU/k Mk;ksM dh vxz vfHkufr esa vard oksYVrk (knee voltage) ds ckn /kkjk foHko ds lkFk jsf[kd :i ls 
c<+rh gSA bl {ks=k esa Rd, V ls vçHkkfor gksrk gS o vkse ds fu;e dh ikyuk gksrh gSA 

 
Example 14. fuEu fp=kksa esa dkSu ls Mk;ksM vxz vfHkufr esa gS ?      

   1.   2.  

   3.   4.  5.   

   (1) 1, 2, 3    (2) 2, 4, 5  (3) 1, 3, 4  (4) 2, 3, 4 
Solution :  (2) fp=k 2,4 ,o 5 esa P-fØLVy N-fØLVy ls vf/kd /kukRed gSA  
 

Example 15. nks le:i la/kkfj=k A rFkk B dks leku foHko V ls vkosf'kr djds t = 0 ij fp=kkuqlkj la;ksftr djrs gSA  
t = CR le; ij izR;sd la/kkfj=k ij D;k vkos'k gksxkA S  

           
      (A)            (B) 
   (1) VC, VC    (2) VC/e, VC  (3) VC, VC/e  (4) VC/e, VC/e 
Answer :   (2) 
 

Example 16. layXu fp=k eas /kkjk dk eku gksxk      

 
   (1) 0 A     (2) 10–2 A  (3) 1 A   (4) 0.10 A 
Answer :  (1)  
Solution :  P-fljs dk foHko N-fljs dh rqyuk esa vf/kd _.kkRed gS vr% Mk;ksM i'p vfHkufr esa gSA i'p vfHkufr esa 

;g [kqys ifjiFk dh rjg dk;Z djrk gS vkSj dksbZ /kkjk izokg ugha gksrk gSA  
 

Example 17. ekuk fd lfU/k Mk;ksM ds -V vfHkyk{kf.kd oØ esa uh fcUnq (knee point) 
(0.7V) ds Åij U;wure /kkjk 1mA gSA ;g Hkh ekfu, fd Mk;ksM ds fljksa 
ij foHko uh fcUnq (knee point) ds Åij dh /kkjk ij fuHkZj ugha djrk gSA 
;fn VB = 5V, gks rks R dk vf/kdre eku D;k gksxk rkfd foHko uh fcUnq 
(knee point) ls Åij jgs- 

VB

0.7VR

 

   (1) 4.3 k    (2) 860 k  (3) 4.3   (4) 860  
Answer :  (1) 
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Example 18. p-n Mk;ksM dk i-V vfHkyk{kf.kd oØ fp=k esa iznf'kZr gS] yxHkx xfrd izfrjks/k dk eku Kkr dhft,] tc  
p-n laf/k Mk;ksM  

   (a) 1 oksYV ds vxz foHko ij gks  (b) 2 oksYV ds vxz foHko ij gks  
 

22 22.1  
   (a) 1 oksYV ij 10 mA dh /kkjk gSA 1.2 oksYV ij 15 mA dh /kkjk gS] vr% xfrd izfrjks/k  

    
V 0.2volt

R
i 5mA


 


 = 40   

   (b) 2 oksYV ij 400 mA dh /kkjk ,oa 2.1 ij 800 mA dh /kkjk gS vr% xfrd izfrjks/k dk eku  

    
V 0.1volt

R
i 400mA


 


 = 0.25 . 

  
 

6. p-n lfU/k Mk;ksM fn"Vdkjh ds :i esa %  
 lfU/k Mk;ksM dks v)Z&rjax fn"Vdkjh dh Hkkafr ç;qDr dj ldrs gSA tc ;g dsoy /kukRed v)Z&pØ esa fuos'kh 

çR;korhZ /kkjk çokfgr djrk gSA iw.kZ&rjax fn"Vdkjh esa fuos'kh çR;korhZ ladsr ds nksauks ¼/kukRed o _.kkRed½ 
v)Z&pØks esa ;g ifjiFk esa leku fn'kk esa /kkjk çokfgr djrk gSA  

 (a) P-N lfU/k Mk;ksM v/kZ&rjax fn"Vdkjh (Half-wave Rectifier) ds :i esa % 
  p – n lfU/k Mk;ksM dk v/kZ&rjax fn"Vdkjh ifjiFk fp=k (a) esa] rFkk fuos'kh (input) o fuxZr (output) rjax 

:iksa dks fp=k ¼b½ esa fn[kk;k x;k gSaA fuos'kh oksYVst dks ,d VªkalQkWeZj dh çkFkfed dq.M+yh p1p2  ds fljksa ds 
chp yxk;k x;k gSaA VªkalQkWeZj dh f}rh;d dq.Myh s1s2 dk ,d fljk laf/k Mk;ksM ds p–izdkj ds fØLVy ls 
rFkk nwljk fljk yksM&çfrjks/k RL ds chp }kjk n–izdkj ds fØLVy ls tqM+k gSaA 

  fuos'kh oksYVst ds igys vk/ks pØ ds nkSjku] tc f}rh; 
dq.Myh dk VfeZuy s1 /kukRed rFkk s2 _.kkRed gksxk rks 
Mk;ksM vxz&ck;flr gksrk gSA vr% blesa gksdj /kkjk çokfgr 
gksrh gSaA yksM&çfrjks/k RL esa /kkjk C ls D dh vksj dks cgrh 
gSaA 

 
  nwljs vk/ks pØ ds nkSjku VfeZuy s1 _.kkRed gksrk gS rFkk VfeZuy s2 /kukRed gksrk gSA vc Mk;ksM i'p 

ck;flr gksxk vr% /kkjk yxHkx 'kwU; gksxh rFkk RL ds fljks ij oksYVst 'kwU; gksxk bl izØe dh iqujko`fr gksrh 
jgrh gSA bl çdkj fuxZr /kkjk ,d gh fn'kk esa ijUrq :d&:d dj cgrh gSaA pw¡fd gesa rjax ds dsoy ,d gh 
v)Z pØ esa fuxZr oksYVrk izkIr gks jgh gS] vr% bl ifjiFk dks v)Z rjax fn"Vdkjh dgrs gSaA VªkalQkWeZj dk dk;Z 
fn"Vdkjh dks vko';d oksYVst çnku djuk gSA ;fn fn"Vdkjh ls mPp&oksYVst fn"V /kkjk çkIr djuh gS] tSlh 
fd 'kfDr lEHkj.k (power supply) ds fy;s vko';d gS] rc mPpk;h VªkalQkWeZj ç;qDr djrs gSa] tSlk fd fp=k esa 
fn[kk;k x;k gSaA ijUrq vusd BkslkoLFkk midj.kkas esa fuEu oksYVstksa ij fn"V /kkjk dh vko';drk gksrh gS] rc 
fn"Vdkjh esa vipk;h VªkalQkWeZj ç;qDr djrs gSaA 

  Note:    
  (i) /kukRed v/kZpdz esa  
   Mk;ksM  vxz ck;l 
   fuxZr flXuy   izkIr gksrk gSA 
  (ii) _.kkRed v)Z-pdz esa  
   Mk;ksM  i'p ck;l 
   fuxZr flXuy  izkIr ugh gksrkA 
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  (iii) fuxZr oksYVst] yksM izfrjks/k RL. ij izkIr gksrk gSA ;g fu;r ugh gksrk cfYd LiUneku izd`fr (Pulsating 
 nature) dk gksrk gSA ¼vFkkZr~ ac vkSj dc dk feJ.k½  

  (iv) ,d pdz esa vkSlr fuxZr eku fuEu gSA  

   Idc = 0


I

 rFkk Vdc = 0V


; I0 = 0

f L

V
r R

  (rf = vxz vfHkur izfrjks/k) 

  (v) r.m.s. fuxZr eku : Irms = 0

2


, Vrms = 0V
2

 

  (vi) fuxZr oksYVst ;k /kkjk esa izHkkoh izR;korhZ Hkkx vkSj fn"V Hkkx dk vuqikr ÅfeZdk xq.kakd (Ripple factor) dgykrk 
gSA  

   mfeZdk xq.kkad r = ac

dc




 = 

1/ 22
rms

dc

– 1
       

 = 1.21 

  (vii)  izrhi f'k[kj oksYVst (PIV) : tsuj {ks=k ls igys rd vkjksfir vf/kdre i'p oksYVst izrhi f'k[kj oksYVst 
 dgykrk gSA tc Mk;ksM pkyu ugh dj jgk gS rc bl ij PIV = V0 

  (viii) n{krk :  % = out

in

P
P

 ×100 = 
f

L

40.6
r

1
R


 

   ;fn RL > > rf uc  =  40.6 % 
   ;fn RL = rf rc  =  20.3 % 

  (ix)  :i xq.kd  = rms

dc




 = 
2


 = 1.57 

  (x) v)Z rjax fn"Vdkjh dh ÅfeZdk vkof̀Ùk () fuos'kh izR;korhZ flXuy dh vkof̀Ùk ds rqY; gksrh gSA  
 

 (b) lfU/k Mk;ksM iw.kZ&rjax fn"Vdkjh (Full-wave Rectifier) ds :i esa % 
  iw.kZ rjax fn"Vdj.k esa fuos'kh çR;korhZ oksYVst ds nksuksa v/kZ&pØkas ds nkSjku fuxZr /kkjk çkIr gksrh gSA blesa nks 

lfU/k Mk;ksM bl çdkj ç;qDr fd;s tkrs gS fd ,d Mk;ksM igys vk/ks pØ dk] rFkk nwljk Mk;ksM nwljs Mk;ksM 

nwljs vk/ks pØ dk fn"Vdj.k djrk gSaA 

  iw.kZ rjax fn"Vdkjh ds fy, ifjiFk fp=k (a) esa fn[kk;k x;k gS rFkk fuos'kh o fuxZr rjax&:i fp=k (b) esa 

fn[kk;s x;s gSaA fuos'kh oksYVst dks ,d VªkalQkWeZj dh çkFkfed dq.Myh p1p2 ds fljksa ds chp yxk;k tkrk gSaA 

nksuksa Mk;ksMkas D1 rFkk D2  ds p–{ks=kksa dks VªkalQkWeZj dh f}rh;d dq.M+yh s1 s2 ds VfeZuy s1 o s2 ls tksMk tkrk 

gS rFkk n–{ks=kksa dks ijLij lEcfU/kr dj nsrs gSaA yksM&çfrjks/k RL dks f}rh;d dq.Myh ds dsUnzh; fu"dklh 

(centre tap) T rFkk  n–{ks=kksa ds chp tksM+k tkrk gSaA  

 
          (a)    (b) 
  fuos'kh oksYVst ds igys vk/ks pØ ds nkSjku VfeZuy s1, T ds lkis{k /kukRed rFkk VfeZuy s2] T ds lkis{k 

_.kkRed gksrk gSA vr% Mk;ksM+ D1 vxz&vfHkur gksrk gS vkSj /kkjk çokfgr gksus nsrk gS] tcfd Mk;ksM D2 
mRØe&vfHkur gksrk gS vkSj /kkjk çokfgr ugh gksus nsrkA yksM&çfrjks/k RL esa /kkjk C ls D dh vksj dks cgrh gSA 
nwljs vk/ks pØ ds nkSjku VfeZuy s1] T ds lkis{k _.kkRed gksrk gS rFkk VfeZuy s2 /kukRed gksrk gSA vr% vc 
Mk;ksM D1 mRØe vfHkur rFkk Mk;ksM D2 vxz&vfHkur gksrk gSA vc /kkjk Mk;ksM D2, yksM RL rFkk f}rh; dq.Myh 
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ds fupys Hkkx esa fp=kkuqlkj çokfgr gksrh gS ;g ns[kk tk ldrk gS fd yksM RL eas /kkjk izR;korhZ /kkjk ds fuos'kh 
oksYVst ds nksuksa  v/kZ pØksa ds fy, leku fn'kk esa izokfgr gksrh gS rFkk bl çdkj] fuxZr /kkjk ,dfn'kh; LiUnksa 
(unidirectional pulses) dh vfojr Js.kh gSaA bl fuxZr /kkjk dks ledkjh (smoothing) fQYVjksa ds }kjk 
yxHkx LFkk;h /kkjk esa cnyk tk ldrk gSaA 

  Note :  
  (i) /kukRed v)Z-pdz esa   
   Mk;ksM :  D1  vxz vfHkur  
     D2  i'p vfHkur 
   fuxZr flXuy  dsoy D1 ls izkIr gksrk gSA  
  (ii) _.kkRed v)Zpdz esa  
   Mk;ksM :  D1  i'p vfHkur  
     D2  vxz vfHkur 
   fuxZr flXuy   dsoy D2  ls izkIr gksrk gSA  
  (iii) ifjorhZ dc  fQYVj  fu;r fn"V /kkjk 
  (iv) yksM izfrjks/k RL ds fljksa ij oksYVst izkIr gskrk gSA ;g fu;r ugh gksrk cfYd LiUneku izd`fr dk gksrk gSA  

  (v) vkSlr fuxZr oksYVst : Vav = 02V


, Iav = 02


 

  (vi) r.m.s. fuxZr oksYVst = Vrms = 0V

2
, Irms = 0

2


 

  (vii) ÅfeZdk xq.kkd : r = 0.48 = 48% 
  (viii) ÅfeZdk vko`fÙk : iw.kZ rjax fn"Vdkjh dh ÅfeZdk vkof̀Ùk = 2 × (fuos'kh ac dh vkof̀Ùk) 
  (ix) izrhi f'k[kj oksYVrk (PIV) : bldk eku 2V0  gksrk gSA 

  (x) n{krk : n% = 
1

L

81.2
r

1
R


 for rf < < RL, ds fy,  = 81.2% 

  iw.kZ rjax lsrq fn"Vdkjh : ifjiFk esa pkj Mk;ksM  D1, D2, D3 ,oa D4 mi;ksx esa vkrs gSSA  
  /kukRed v)Zpdz ds nkSjku  D1 ,oa D3 vxz vfHkufr esa  D2 ,oa D4  i'p vfHkufr esa gksrs gSA 
  _.kkRed v)Zpdz ds nkSjku D2 ,oa D4 vxz vfHkufr esa  D1 ,oa D3 i'p vfHkufr esa gksrs gSA  

 
 

 (c) fofHkUu çdkj ds lfU/k Mk;ksM % 
  (i) tsuj Mk;ksM : tsuj Mk;ksM dk mi;ksx ifjorhZ fn"V oksYVrk dks fu;af=kr fn"V oksYVrk esa cnyus ds fy, 

fd;k tkrk gSA tsuj Mk;ksM dks lnSo i'p ck;flr j[kk tkrk gS ,oa ;g lfU/k Mk;ksM ds ,oyka'k Hkatu 
çfØ;k ij vk/kkfjr gSA  

   tc lfU/k Mk;ksM ij mRØe vfHkufr c<+k;h tkrh gS vkSj ;g vfHkufr oksYVrk fdlh fuf'pr eku 'Hkatu 

oksYVrk' vFkok 'tsuj oksYVrk' ls vf/kd gksrh gS rks (mRØe ) /kkjk esa vpkud ls of̀) gksrh gSA  
   bl çdkj, vfHkyk{kf.kd oØ ds bl {ks=k esa Mk;ksM esa foHkokUrj /kkjk dh Mk;ksM dh cM+h ijkl ds fy, 

yxHkx fu;r jgrk gSA bl Mk;ksM dks iwoZ vuqekfur fLFkj oksYVrk çkIr djus ds fy, ç;qDr dj ldrs gSA 
4 –100 oksYV ds fdlh eku ds fy, Mk;ksM dh eknu lkaærk dks vko';drkuqlkj fu;fU=kr dj mi;qDr 
tsuj Mk;ksM çkIr fd;k tk ldrk gSA 

   fp=k (a) esa tsuj Mk;ksM dk ladsr fpUg n'kkZ;k x;k gS o fp=k (b) esa yksM&çfrjks/k RL ij oksYVrk fLFkj dj 
us ds fy, ljy ifjiFk n'kkZ;k x;k gSA  
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   bl ifjiFk esa Js.khØe esa çfrjks/k R o tsuj Mk;ksM dks yksM&çfrjks/k RL ds lekUrj Øe esa tksM+k x;k gSA 

tsuj Mk;ksM dh tsuj oksYVrk ogh pqurs gS tks oksYVrk gesa yksM&çfrjks/k ij vfHk"V gSA ifjorhZ d.c. fuos'k 
oksYVrk, fn"Vdkjh dk d.c. fuxZr ladsr gks ldrk gSA tc dHkh fuos'kh oksYVrk c<+rh gS rks vf/kd foHko 
çfrjks/k R  ij vkrk gSA ifj.kkeLo:i fuos'kh /kkjk  i esa o`f) gksrh gSA ;g o`f) tsuj Mk;ksM }kjk çokfgr gks 
tkrh gSA tcfd yksM ls çofkgr /kkjk o bl ij foHko iru VZ fu;r cuk jgrk gSA blh çdkj fuos'kh 
oksYVrk es deh ls fuos'kh /kkjk i esa deh gksrh gSA Mk;ksM ls /kkjk ?kVrh gS o iqu% yksM&çfrjks/k ls /kkjk o 
foHko iru VZ fu;r cuk jgrk gSA  

   pwafd çfrjks/k R fuos'kh oksYVrk ifjorZuksa dks vo'kksf"kr dj ysrh gS] vr% VZ fuxZr oksYVrk fu;r cuh jgrh 
gSA ;g ifjiFk VZ ls de fuos'kh foHko ij dk;Z ugha dj ldrk gSA    

 

  (ii) çdk'k laosnh Mk;ksM: çdk'k laosnh Mk;ksM v/kZ&pkyd dh mRØe vfHkfur 
p-n lfU/k gksrh gSA lfU/k dks ikjn'khZ IykfLVd esa j[kk tkrk gSA lfU/k dk 
Åijh i`"B çdk'k ds fy, [kqyk gksrk gS tcfd 'ks"k Hkkx dkyk iqrk gqvk 
gksrk gS vFkok /kkfRod dks'k esa j[kk gksrk gSA lEiw.kZ foU;kl cgqr NksVk 
gksrk gS o 0.1 bap vkdkj dh dksfV dk gksrk gSA 

 
   ifjiFk fp=k esa çnf'kZr gSA tc lfU/k ij çdk'k ugha fxjrk o dqN nl oksYV dksfV dh O;qRØe vfHkufr gS rks 

vR;Yi fu;r /kkjk (A) çkIr gksrh gSA ;g mRØe lar̀Ir /kkjk gS tksfd rkih; vYi la[;d vkos'k okgdksa (p -{ks=k 
esa bysDVªkWu o n -{ks=k esa dksVj) ds dkj.k gksrh gSA tc mfpr vkòfÙk dk çdk'k lfU/k ij vkifrr gksrk gS rks 
lfU/k ds fudV lg&la;kstu cU/kksa ds VwVus ds dkj.k u, bysDVªkWu dksVj ;qXe curs gSA ;g çdk'k tfur vYi 
vkos'k okgd mRØe vfHkfur lfU/k dks ikj djrs gS o (mRØe) /kkjk esa ;ksxnku djrs gSA vr% ifjiFk esa /kkjk 
c<+rh gSA (mA dk dqN va'k)A ;g çdk'k laosnh /kkjk vkifrr çdk'k ¶yDl ds lekuqikrh gksrh gSA 

   p-n çdk'k laosnh Mk;ksM 1 MHz dksfV dh vkof̀Ùk ij dk;Z dj ldrk gSA vr% rhozrk ls lax.kd dkMZ i<+us 
esa ç;qDr gksrs gSA çdk'k&lalwpd dqath o bysDVªkWfud xf.k=k vkfn esa budk mi;ksx gksrk gSA  

  (iii) çdk'k mRltZd Mk;ksM (LED) : tc p-n lfU/k Mk;ksM dks vxz&vfHkfur 
fd;k tkrk gS rks bysDVªkWu o dksVj nksauks gh lfU/k dh vksj xfr djrs gSA 
tc lfU/k ls xqtjrs gS rks bysDVªkWu dksVj la;qDr gks tkrs gS o lfU/k ij 
ÅtkZ eqDr gksrh gS D;ksfd bysDVªkWu mPp ÅtkZ&Lrj ls fuEu ÅtkZ Lrj esa 
fxjrk gSA fQj Ge o Si Mk;ksM esa ;g ÅtkZ vojDr fofdj.k ds :i esa 
gksrh gSA ;fn Mk;ksM xSfy;e vkjsZlsukbM vFkok bf.M;e  QkWLQkbM dk 
cuk gqvk gS rks eqDr ÅtkZ n`'; {ks=k es gksxhA ,slk Mk;ksM çdk'k mRltZd 
Mk;ksM (LED) dgykrk gSA 

 

   ;s (LED) rkinhIr ySaiksa dks izfrLFkkfir dj ldrs gSaA LED ds de 'kfDr ikjaifjd rkinhIr ySaiksa dh rqyuk 
esa fuEufyf[kr ykHk gSa & 

   (i) fuEu izpkyu oksYVrk rFkk vis{kkd`r de 'kfDr  
   (ii) 'kh?kz fØ;k] xje gksus ds fy, dksbZ le; ugha pkfg,A 
   (iii) mRlftZr izdk'k dh cSaM pkSM+kbZ 100 Å ls 500Å] vFkok nwljs 'kCnksa esa ;g yxHkx ¼ijarq ;FkkFkZ :i esa 

ugha½ ,d o.khZ izdk'k mRlftZr djrk gSA 
   (iv) vf/kd vk;q rFkk lqn`<+ 
   (v) rhoz ^vkWu&vkWQ* gksus dh {kerk  
    budk ltkoVh midj.kksa esa O;kid bLrseky gksrk gSA 
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Example 19. ,d tsuj Mk;ksM ftldk foHko VZ = 6V gS] dks yksM izfrjks/k RL (=1000) ij fu;r foHko izkIr djus ds 

fy, Js.kh izfrjks/k RS (=100) ds lkFk mi;ksx fd;k x;k gSA ;fn lzksr dk fo|qr okgd cy E (= 9V) gS 
rks Js.kh izfrjks/k] tsuj Mk;ksM o yksM izfrjks/k ls izokfgr /kkjk dk eku Kkr dfj,A tsuj Mk;ksM esa 'kfDr 
{k; Hkh Kkr dfj,A 

Solution :   ;gk¡ , E = 9V; VZ = 6; RL = 1000 rFkk Rs = 100
   Js.kh izfrjks/k foHko iru V = E – VZ = 9 –6 = 3 V   

   Js.kh izfrjks/k RS ls izokfgr /kkjk  = 
V 3

0.03A
R 100

   

   yksM izfrjks/k RL ls izokfgr /kkjk L= Z

L

V 6
0.006A

R 1000
   

   tsuj Mk;ksM ls izokfgr /kkjk Z =  – L = 0.03 – 0.006 = 0.024 A 
   tsuj Mk;ksM ij 'kfä {k; PZ = VZ Z = 6 × 0.024 = 0.144 Watt 
 

Example 20. fn;s x;s fp=k esa 200 rms dk foHkokUrj, Mk;ksM rFkk la/kkfj=k ifjiFk ij yxk;k tkrk gS o bldk 
fn"Vhdj.k fd;k tkrk gSA C ds fljksa ij oksYV ek=kd esa foHkokUrj gksxk & 

s 200V
r.m.s.

C

 
   (1) 500     (2) 200   (3) 283   (4) 141 
Answer :  (3) 
 

Example 21. fn;s x;s fp=k esa A rFkk C ij fuos'kh ladsr (input) yxk;k tkrk gS vkSj B rFkk D ls fuxZr ladsr (output) 
fy;k tkrk gSA fuxZr ladsr (output) gksxk & 

 

A 

B 

C 

D 

RL 

 
   (1) 'kwU;     (2) fuos'kh ladsr ds leku  (3) iw.kZ rjax fn"Vhd`r  (4) v)Z rjax fn"Vhd`r 
Answer :  (3) 
 

Example 22. fp=k esa tesZfu;e o flyhdkWu ds nks Mk;ksM fp=kkuqlkj 12 oksYV fo+|qr okgd 

cy dh cSVjh ,oa 10 kds yksM izfrjks/k ls tksM+k x;k gSA tesZfu;e Mk;ksM 
dk pkyu 0.3 oksYV ij o flyhdkWu Mk;ksM dk pkyu 0.7 oksYV ij gksrk 

gSA tc ifjiFk esa /kkjk izokfgr gksrh gS rks Y fljs dk foHko gksxk- 
   (1) 12 V         (2) 11 V  
   (3) 11.3 V        (4) 11.7 V 
Answer :  (4) 

12V
Si

Ge

Y

10k

 

 

Example 23. laf/k Mk;ksM esa mRiUu foHko jksf/kdk fojks/k djrh gS-   
   (1) nksuksa {ks=kksa esa dsoy vYila[;d okgdksa dk  (2*) cgqla[;d okgdksa dk 
   (3) N-{ks=k esa bysDVªkWuksa dk     (4) P-{ks=k esa dksVjks dk 
Answer :  (2) 
Example 24. v)Zpkyd esa voyka'k Hkatu gksrk gS tc -   
   (1) tc vxz /kkjk ,d fuf'pr eku ls T;knk gks tk;s (2) tc i'p /kkjk ,d fuf'pr eku ls T;knk gks tk;s 
   (3) vxz vfHkufr ,d fuf'pr eku ls T;knk gks tk;s  (4) vojks/kh foHko ?kV dj 'kwU; gks tk;s 
Answer :  (2) 
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Example 25. ,d p-n laf/k ij 0.50 V dk foHkokUrj gSA  
   (a) ;fn vo{k; ijr dh pkSM+kbZ 5.0 × 10–7 m gS rks bl {ks=k esa fo|qr {ks=k dh rhozrk fdruh gS \ 

   (b) ,d bysDVªkWu p-n laf/k ij 5.0 × 105 m/s dh pky ls n dh vksj ls igqaprk gS \ ;g p dh vksj fdruh 
pky ls izos'k djsxkA  

Solution :   (a) fo|qr {ks=k  E = V/d 6
7

0.50V
1.0 10 V /m.

5.0 10 m
  


 

   (b) ekuk fd bySDVªkWu dh pky v1 tc ;g vo{k; ijr esa izos'k 
djrk gS ,oa blls ckgj fudyus ij v2 gS (fp=k)A D;ksfd ÅtkZ 
laj{k.k ds fl)kUr ls fLFkfrt ÅtkZ e × 0.50 V ls c<+rh gSA 

 

     2 2
1 2

1 1
mv e 0.50V mv

2 2
    

    ;k  
1
2

× (9.1 × 10–31 kg) × (5.0 × 105 m/s)2 = 1.6 × 10–19 × 0.5 J + 
1
2

 (9.1 × 10–31 kg)v22 

    ;k 1.13 × 10-19 J = 0.8 × 10-19 J + (4.55 × 10-31kg) v22   bls gy djus ij, v2 = 2.7 × 105 m/s 
 

Example 26. ,d 2 V dh cSVjh A rFkk B ij fp=kkuqlkj tksMh xbZ gSA ;g ekfu, fd izR;sd 
Mkk;ksM ij izfrjks/k 'kwU; gS tc ;g vxz ck;l esa gS rFkk vuUr gS tc ;g i'p 
ck;l esa gSA cSVjh }kjk nh xbZ /kkjk Kkr djks tc bldk /kukRed VfeZyu tksMk 
tkrk gS% (a) fcUnq A ij (b) fcUnq B ij 

 
 

Solution :   (a) tc cSVjh dk /kukRed VfeZuy fcUnq A ls tksM+k tkrk gS 
rc Mk;ksM D1 vxz ck;l esa o D2 mRØe ck;l esa gksrk 
gSA Mk;ksM D1 dk izfrjks/k 'kwU; gS ,ao ;g izfrjks/kghu rkj 
ls izfrLFkkfir fd;k tk ldrk gSA  

 
    blh izdkj Mk;ksM D2 dk izfrjks/k vuUr gks tkrk gS ;g VwVs gq;s rkj ls izfrLFkkfir fd;k tk ldrk gSA 

rqY; izfrjks/k fp=k (a) esa iznf'kZr gSA cSVjh }kjk nh xbZ /kkjk 2 V/10  = 0.2 A gSA 
   (b) tc cSVjh dk /kukRed VfeZuy fcUnq B ls tksMk tkrk gS rc Mk;ksM D2 vxz ck;flr gS ,oa D1 mRØe 

(i'p) ck;flr gSA rqY; ifjiFk fp=k (b) esa iznf'kZr gSA cSVjh ls /kkjk 2 V/20  = 0.1 A gSA  
 

Example 27. fp=k esa iznf'kZr vehVj A1 o A2 ds ikB~;kad D;k gSA nksuksa ehVj dk izfrjks/k ux.; gSA  

 
Answer.  'kwU;] 0.2 A  
 

Example 28. ;fn fn;s x;s ifjiFk esa flyhdu (Si) Mk;ksM o tesZfu;e (Ge) Mk;ksM Øe'k% 0.7  oksYV o 0.3  oksYV ij 
pkyu izkjEHk djrs gS rks V0 dk eku Kkr dhft,A ;fn Ge Mk;ksM dks mYVk yxk fn;k tk;s rks V0 o i ds 
u;s eku Kkr dhft,A  

Solution :   Ge Mk;ksM ij izHkkoh vxz ck;l oksYVst 12 V – 0.3 = 11.7 gSA 

   yksM ij foHkokUrj V0 = 11.7 V ; yksM esa /kkjk i = 0

L

V 11.7
R 5 K




 = 2.34 mA. 

   Ge Mk;ksM ij la;kstu mYVs djus ij ;g mRØe ck;l esa gksxk ,oa dksbZ /kkjk 
izokfgr ugh gksxhA dsoy Si Mk;ksM ls /kkjk izokfgr gksxhA  

 
   Si Mk;ksM ij izHkkoh vxz ck;l oksYVst gS 12 V – 0.7V = 11.3 V, ;g fuxZr gksxk vFkkZr~ V0 = 11.3 V 

   yksM esa /kkjk i = 0

L

V 11.3
R 5k




 = 2.26 mA. 
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  
 

7. laf/k VªkaftLVj (Junction Transistor) : 

 VªkaftLVj dh lajpuk rFkk dk;Z iz.kkyh 
 fdlh VªkaftLVj esa rhu vifefJr {ks=k gksrs gSa tks feydj vius chp esa nks p-n laf/k;k¡ cukrs gSaA vr% VªkaftLVj fuEu 

nks izdkj ds gksrs gSaA 

 (i) n-p-n VªkaftLVj % blesa n–izdkj ds v)Zpkyd ds nks [kaM ¼mRltZd rFkk laxzkgd½ p–izdkj ds v)Zpkyd  ds 

,d [kaM ¼vk/kkj½ }kjk iF̀kd fd, tkrs gSaA 

 (ii) p-n-p VªkaftLVj % blesa p-izdkj ds v/kZ&pkyd ds nks [k.M ¼mRltZd rFkk laxzkgd½ n-izdkj ds v/kZ&pkyd ds 

,d [k.M ¼vk/kkj½ }kjk i`Fkd fd;s tkrs gSaA blds ck;sa o nk;sa okys fØLVyksa dks Øe'k% ^mRltZd* (emitter) o 
^laxzkgd* (collector) dgrs gSaA n–p–n rFkk p–n–p foU;kl dk ukekafdr fp=k esa iznf'kZr gSA VªkftLVj ds lHkh rhuks 
Hkkxks dh eksVkbZ fHkUu fHkUu gksrh gS rFkk mudk vifeJ.k lkaærk vyx vyx gksrh gSA p–n–p rFkk n–p–n VªkaftLVj 
(fp=k b) es iz;qDr rhj dk fpUg VªkaftLVj esa /kkjk dh fn'kk dks iznf'kZr djrk gSA VªkaftLVj ds rhuks Hkkxks dk lf{kIr 
o.kZu uhps fn;k x;k gSA  

 

 mRltZd % e/;e vkdkj dk ijUrq vR;f/kd vifefJr gksrk gSA ;g Hkkx VªkaftLVj ls /kkjk izokg ds fy, cgqla[; 
vkos'k okgd iznku djrk gSA  

 

 vk/kkj % ;g dsfUnz; Hkkx gksrk gSA iryk o de vifefJr gksrk gSA  
 

 laxzkgd % ;g Hkkx mRltZd }kjk miyC/k cgqla[;d vkos'k okgdks ds vf/kdka'k Hkkx dk laxzg.k djrk gSA laxzkgd 
Qyd lk/kkj.k vifefJr gksrk gS ijUrq vkdkj esa ;g mRltZd ls cM+k gksrk gS rkfd cgqla[;d vkos'k okgdksa ds 
laxzg.k ds le; mRlftZr gqbZ ÅtkZ vklkuh ls okrkoj.k esa tk ldsA 

 p–n laf/k dh fLFkfr esa laf/k ds vkj&ikj ,d Ðklh {ks=k cu tkrk gSA VªkaftLVj dh fLFkfr esa Ðklh {ks=k mRltZd 
vk/kkj laf/k rFkk vk/kkj laxzkgd laf/k ij curs gSA  

 
 tc VªkaftLVj izo/kZd dh Hkkafr O;ogkj djrk gS rc bldk mRltZd vk/kkj lfU/k vxz&vfHkufr esa o vk/kkj laxzkgd 

lfU/k mRØe vfHkufr esa gksrh gSA VCC o VEE ds }kjk ;s vfHkfufr;k¡ cukbZ tkrh gSA tc VªkaftLVj dks bl çdkj 
vfHkfur fd;k tkrk gS rks ;g lfØ; voLFkk esa dgykrk gSA mRltZd vk/kkj ds chp foHko VEB vkSj laxzkgd vk/kkj 
ds chp esa foHko VCB  ls O;Dr djrs gSA fuEu fp=k esa, vk/kkj fljk nksuksa n'kkZ;h cSVjh ifjiFkksa ds fy, mHk;fu"B gSA 
bu cSVfj;ksa ds vU; fljs Øe'k% mRltZd o laxzkgd ls tqM+s gSA bu nks cSVfj;ksa dks Øe'k% VEE  o VCC ls O;Dr djrs 
gSA ifjiFk ftuesa mRltZd mHk;fu"B gS] vk/kkj mRltZd ds e/; cSVjh VBB vkSj laxzkgd mRltZd ds chp cSVjh  
VCC’ ls O;Dr gSA mPp ekfnr mRltZd esa cgqla[; vkos'k okgdksa ¼p–n–p VªkaftLVj esa dksVj o n–p–n VªkaftLVj esa 
bysDVªkWu½ dh la[;k dkQh vf/kd gksrh gSA ;s cgqla[; vkos'k okgd cM+h la[;k esa vk/kkj {ks=k esa ços'k djrs gSA 
vk/kkj iryk o U;wu ekfnr gksrk gSA vr% ;gk¡ cgqla[; vkos'k okgd vYi gksaxsA p–n–p VªkaftLVj esa vk/kkj {ks=k esa 
cgqla[;d vkos'k okgd bysDVªkWu gksrs gS D;ksafd vk/kkj n–çdkj dk v/kZ&pkyd gSA mRltZd ls vk/kkj {ks=k esa cM+h 
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la[;k esa ços'k djus okys dksVj ;gk¡ mifLFkr vYi ek=kk ds bysDVªkWuksa dks ikj dj tkrs gSA pwafd vk/kkj laxzkgd 
lfU/k O;qRØe vfHkfur gSA vr% ;s dksVj lfU/k ij vYi vkos'k okgdksa dh Hkkafr çdV gksrs gS] vklkuh ls lfU/k dks 
ikjdj laxzkgd esa ços'k dj tkrs gSA vk/kkj esa dksVj ;k rks vk/kkj fljs dh vksj xfr dj bysDVªkWu ls feyrs gS 
vFkok lfU/k dks ikj djds laxzkgd esa igq¡p tkrs gSA vk/kkj dks iryk cuk;k tkrk gSA ftlls vf/kdka'k dksVj vius 
vkidks vk/kkj laxzkgd lfU/k ds fudV ikrs gS] ftlls ;s vk/kkj fljs dh vksj u tkdj lfU/k dks ikj dj tkrs gSA 

 
 uksV: vxz&vfHkufr ds dkj.k mRltZd vk/kkj lfU/k ls vf/kd /kkjk ços'k djrh gS fdUrq vf/kdka'k Hkkx mRØe vfHkufr 

vk/kkj laxzkgd lfU/k dh vksj pyk tkrk gS o vk/kkj ls fudyus okyh /kkjk ços'k djus okyh /kkjk dk ,d vYi Hkkx 
gh jg tkrk gSA ;fn ge lfU/k dks ikj djus okyh dksVj /kkjk o bysDVªkWu /kkjk dks h o e ls O;Dr djsa rks ;g  
E = h + e gksxk fdUrq vk/kkj /kkjk B << h + e D;ksafd E dk vf/kdka'k Hkkx laxzkgd dh vksj tkrk gS u fd vk/kkj 
fljs ls fuxZr gksrk gSA bl çdkj vk/kkj /kkjk mRltZd /kkjk dk vYi Hkkx gSA  

 mi;qZDr o.kZu o fp=k (a) fdjpkWQ ds fu;e ls Hkh ;g Li"V gS fd mRltZd /kkjk] vk/kkj /kkjk o laxzkgd /kkjk dk 
;ksxQy gS % E = C + B 

 ge tkurs gS fd C E’  
 dksVjksa dh xfr dh fn'kk ikjEifjd /kkjk dh fn'kk ds leku gS fdUrq bysDVªkWu dh xfr] /kkjk dh fn'kk ds foijhr gSA 

bl çdkj p–n–p VªkaftLVj esa /kkjk mRltZd ls vk/kkj esa ços'k djrh gS tcfd n–p–n VªkaftLVj esa ;g vk/kkj ls 
mRltZd esa ços'k djrh gSA mRltZd fljs ij rhj dh fn'kk ikjEifjd /kkjk dh fn'kk n'kkZrh gSA   

 ge fu"d"kZ fudky ldrs gS fd VªkaftLVj dh lfØ; voLFkk esa mRltZd vk/kkj lfU/k U;wu çfrjks/k dh Hkkafr tcfd 
vk/kkj laxzkgd lfU/k mPp çfrjks/k dh Hkkafr O;ogkj djrh gSA  

 VªkaftLVj esa dsoy rhu fljs gksrs gS viz mRltZd (E), vk/kkj (B) o laxzkgd (C) A vr% ifjiFk esa (E, B o C) eas ls 
dksbZ ,d fljk fuos'kh vkSj fuxZr ifjiFk esa mHk;fu"B gSA rnuqlkj VªkaftLVj fuEu esa ls fdlh ,d foU;kl esa gksxk % 

 

 VªkaftLVj dh dk;Z-iz.kkyh (Working of Transistor) 

 (1) nks P-N laf/k;ksa ¼mRltZd laf/k ,oa laxzkgd laf/k½ dh vfHkufr ds pkj laHko rjhds gSaA  
  VªkaftLVj ds dk;Z iz.kkyh dh fofHkUu voLFkk,saa  

  dk;Zdkjh voLFkk  mRltZd vk/kkj vfHkufr  laxzkgd vk/kkj vfHkufr  

  lfdz;       vxz     i'p 
  lar`Ir       vxz     vxz 
  laLrC/k      i'p     i'p 
  O;qRdze      i'p     vxz 
 

 • lar`Ir voLFkk (Saturation mode) : vf/kdre laxzkgd /kkjk izokfgr gksrh gS ,oa VªkaftLVj laxzkgd ls mRltZd 
fljs rd ,d cUn fLop dh Hkkafr dk;Z djrk gS A 

 • vUrd voLFkk (Cut-off mode) : ;g [kqys fLop dh rjg dk;Z djrk gSS] ftlesa flQZ Leakage current cgrh gSA 
 •  ,d VªkaftLVj vf/kdka'kr% lfdz; voLFkk esa dk;Z djrk gS] vFkkZr~ mRltZd vk/kkj laf/k vxz vfHkufr esa vkSj 

laxzkgd vk/kkj laf/k i'p vfHkufr esa gksrh gSA  

 •  laf/k VªkaftLVj dh dk;Z iz.kkyh esa ;g ik;k x;k fd tc mRltZd ifjiFk esa /kkjk ifjofrZr gksrh gS rks laxzkgd esa 
Hkh laxr ifjorZu gksrk gSA  

 •  VªkaftLVj dh izR;sd voLFkk esa ,d fuos'k ifjiFk ,oa ,d fuxZr ifjiFk gksrk gS] lkekU;r% izR;sd fo|qr jkf'k  
(V or I) fuxZr ifjiFk esa izkIr gksrh gS ftls fuos'kh ifjiFk ls fu;af=kr fd;k tkrk gSA  
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 VªkaftLVj ds vfHkyk{kf.kd od z Transistor Configurations 

 fdlh VªkaftLVj dks ,d ifjiFk esa rhu fofHkUu foU;klksa esa iz;qqDr fd;k tkrk gSA  
 mHk;fu"B vk/kkj (CB), mHk;fu"B mRltZd (CE) mHk;fu"B laxzkgd (CC) . 
 (1) CB vfHkyk{kf.kd odz : tc vk/kkj fuos'kh ,oa fuxZr ifjiFk esa mHk;fu"B gks] rc foHko ,oa /kkjk ds chp [khaps x;s 

odzksa dks VªkaftLVj dk CB vfHkyk{kf.kd odz dgrs gSaA   

 
 (i)  fuos'kh /kkjk = Ie  
 (ii)  fuos'kh oksYVst = VEB  
 (iii)  fuxZr oksYVst = VCB  (iv) fuxZr /kkjk = IC 
  mRltZd vk/kkj oksYVst VEB, eas vYi o`f) djusa ij vYi fuos'kh izfrjks/k ds dkj.k mRltZd /kkjk Ie rsth ls 

c<+rh gSA  
 (v)  fuos'kh vfHkyk{kf.kd oØ : ;fn VCB = fu;r] rks Ie ,oa VEB ds chp 

[akhpk x;k xzkQ fuos'k vfHkyk{kf.kd dgykrk gSA bls mRltZd 

vfHkyk{kf.kd oØ Hkh dgrs gSaA  

  NPN VªkaftLVj dk fuos'k vfHkyk{kf.kd Hkh mijksDr fp=k ds leku 

gh gksrk gS] fdUrq blds Ie ,oa VEB nksuksa _.kkRed ,oa VCB /kukRed 

gksrk gSA  

  VªkaftLVj dk xfrd fuos'kh izfrjks/k Ri = 
CB cons tan t

EB

e V

V



 
  

 

 

  {Ri = 100dh dksfV dk} 

 (vi) fuxZr vfHkyk{kf.kd : ;fn mRltZd /kkjk  ie dks fu;r ysa rc  IC ,oa VCB ds e/; [khapk x;k xzkQ CB foU;kl 

dk fuxZr vfHkyk{kf.kd dgykrk gSA 

  xfrd fuxZr izfrjks/k  R0 = 
e

CB

C i cons tant

V
i



 
  

 

  Note : CB izo/kZd dh Hkkafr VªkaftLVj %   

  (i) ac /kkjk ykHk c = c

e

( i )
( i )



laxzkgd /kkjk e sa vYi ifjorZu 

mRltZd /kkjk e sa vYi ifjorZu 
 

  (ii) dc /kkjk ykHk dc (or ) = c

e

(i )
(i )

laxzkgd /kkjk 

mRltZd /kkjk 
   dc dk eku  0.95 ls 0.99 

  (iii) oksYVst ykHk Av = 0

i

( V )
( V )



fuxZr oksYVst e sa ifjorZu 

fuos'kh oksYVst e sa ifjorZu 
  Av = ac × izfrjks/k ykHk 

  (iv) 'kfä ykHk = 0

C

( P )
( P )



fuxZr 'kfDr e sa ifjorZu 

fuos'kh 'kfDr e sa ifjorZu 
   'kfä ykHk  =2ac × izfrjks/k ykHk  

  (v) dykUrj ¼fuos'kh rFkk fuxZr ds e/;½ : vleku dyk  

  (vi) mi;ksx : fuEu vko`fr ds fy, 
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  mHk;fu"B mRltZd (CE) : VªkaftLVj mHk;fu"V mRltZd foU;kl esa lokZf/kd iz;qDr gksrk gSA  

  tc VªkaftLVj mHk;fu"B mRltZd vfHkfoU;kl esa iz;qDr gksrk gS rc vk/kkj rFkk mRltZd ds e/; fuos'kh rFkk 
laxzkgd rFkk mRltZd ds e/; fuxZr izkIr gksrk gSA vk/kkj mRltZd oksYVst VBE  ds lkFk /kkjk B dk ifjorZu 
fuos'kh vfHkyk{kf.kd dgykrk gSA fuxZr vfHkyk{kf.kd fuos'kh vfHkyk{kf.kd }kjk fua;f=kr gksrk gSA bldk vFkZ gS 
fd laxzkgd /kkjk vk/kkj /kkjk ds lkFk ifjofrZr gksrh gSA  

  

  CE vfHkyk{kf.kd odz : blesa mRltZd] vk/kkj ,oa laxzkgd nksuksa ds fy;s mHk;fu"B gksrk gSA mHk;fu"B mRltZd 
ifjiFk esa /kkjk ,oa oksYVst ds chp [khaps x, odzksa dks CE vfHkyk{kf.kd odz dgrs gSaA 

 
  fuos'k vfHkyk{kf.kd : fuos'k vfHkyk{kf.kd vk/kkj /kkjk Ib ,oa mRltZd vk/kkj oksYVst  VEB ds e/; [khapk tkrk gSA 

tcfd laxzkgd mRltZd oksYVst VCE fu;r jgrk gSA  

 

  xfrd fuos'kh izfrjks/k Ri = 
CE

BE

B V constant

V
I 

 
  

 

  fuxZr vfHkyk{kf.kd  : vk/kkj /kkjk IB  dks fu;r j[kdj] laxzkgd /kkjk Ic  rFkk laxzkgd mRltZd oksYVrk VCE  ds 

chp [khaps x;s odz mHk;fu"B mRltZd foU;kl ds fy, laf/k VªkaftLVj ds fuxZr vfHkyk{kf.kd gksrs gSaA VCE dk 

og eku ftl rd IC  dk eku cnyrk gS] uh oksYVst (knee voltage) dgykrk gSA  

  VªkaftLVj uh oksYVst ls vf/kd oksYVst ij lfØ; voLFkk esa izpkfyr gksrk gSA  

 

  xfrd fuxZr izfrjks/k  R0 = 
B

CE

C cons tant

V

 

 
  

 

 
 

 (b) VªkaftLVj ;qfDr;k¡ : VªkaftLVj ls vusd ;qfDr;k¡ cukbZ tk ldrh gS tksfd blds la;kstu foU;kl (CB, CC 

vkSj CE) o E-B vkSj B-C lfU/k;ksa dh vfHkufr o fØ;k {ks=k ¼vUrd{ks=k] lfØ; {ks=k vFkok lar`Ir {ks=k½ ij fuHkZj 
djrk gA  

  tc VªkaftLVj dks vUrd{ks=k ,oa lar`Ir {ks=k esa ç;qDr djrs gS rks ;g dqath dh Hkkafr O;ogkj djrk gSA nwljh vksj 

bls vko/kZd ds :i esa ç;qDr djus ds fy, bls lfØ; {ks=k esa ç;qDr djrs gSA  

mailto:contact@resonance.ac.in


Solids & Semiconductor Devices 
 

 

 

Reg. & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) - 324005 

Website: www.resonance.ac.in | E-mail : contact@resonance.ac.in 
MAINSC-30 

Toll Free : 1800 258 5555  | CIN: U80302RJ2007PLC024029 
  

  (i) VªkaftLVj dqath ds :i esa : VªkaftLVj ds dqath dh Hkkafr O;ogkj dks le>us ds fy, fp=kkuqlkj (a) CE 
foU;kl esa VªkaftLVj dks ysaxsA bl ifjiFk esa fuos'kh o fuxZr Hkkx esa fdjpkWQ dk ywi fu;e yxkus ij çkIr 
gksxk  

   VBB = IBRB + VBE   rFkk  VCE = VCC – ICRC 
   vr%  Vi = IBRB + VBE   rFkk  V0 = VCC – ICRC 

      
   Vi tc 'kwU; ls o`f)eku gS rks nsa[ks V0 esa fdl çdkj dk ifjorZu gks jgk gSA flfydkWu VªkaftLVj esa tc rd 

Vi, 0.6 V ls de gS] rc rd VªkaftLVj vUrd{ks=k esa jgsxk o  IC /kkjk 'kwU; gksxhA vr% V0 = VCC  
   tc Vi, 0.6 V ls vf/kd gksrk gS] rc VªkaftLVj lfØ; voLFkk esa gksxk o ckº; iFk esa dqN /kkjk IC gksxh vkSj 

fuxZr oksYVrk V0 ?kVssxh D;ksafd in ICRC c<+ jgk gSA Vi  esa o`f) ls , IC yxHkx jsf[kd :i ls c<+sxk vkSj  
V0 jsf[kd :i ls ?kVsxk tc rd fd bldk eku 1.0 V ls de ugha gks tkrk gSA 

   blds ckn ifjorZu vjSf[kd gks tkrk gS o VªkaftLVj lar`Ir voLFkk esa pyk tkrk gSA Vi esa vkSj o`f) ls 
fuxZr oksYVrk ?kV dj 'kwU; dh vksj vxzlj gksrk gS ] fdUrq dHkh Hkh 'kwU; ugha gks ikrh gSA ;fn V0 ,oa Vi 
ds e/; oØ [khapk tk, (fp=k b ] esa VªkaftLVj dk vfHkyk{kf.kd oØ ) rks ik,axs fd vUrd o lfØ; voLFkk 
esa vkSj lfØ; o lar`Ir voLFkk esa dqN {ks=k ,sls gksrs gS tgk¡ vjSf[kdrk n'kkZrh gS fd vUrd voLFkk ls 
lfØ; voLFkk esa vkSj lfØ; voLFkk ls lar`Ir voLFkk esa ifjorZu lVhdrk ls ifjHkkf"kr ugha gSA  

   tc rd Vi de gS o VªkaftLVj dks vxz&vfHkfur djus esa vleFkZ gS rc rd V0 mPp gksxk (=VCC)A ;fn  
Vi  VªkaftLVj dks 'kwU; ds fudV lfØ; djus ds fy, i;kZIr vf/kd gSA tc VªkaftLVj pkyu ugha dj jgk gS 
rks ;g fLop vkWQ dgykrk gSA o tc ;g lar`Ir voLFkk esa gS rks fLop vkWu dgykrk gSA ;fn ge y?kq 
¼de½ ;k mPp ¼vf/kd½ voLFkk dks VªkaftLVj dh vard rFkk lar`Ir voLFkk ds rnuq:ih Lrjksa dh fdlh 
fuf'pr oksYVrk ls uhps vFkok Åij ds :i esa ifjHkkf"kr djsa] rks ge ;g dg ldrs gSa fd dksbZ y?kq fuos'k 
VªkaftLVj dk fLop vkWQ dj nsrk gS tcfd mPp fuos'k VªkaftLVj dks ^fLop vkWu* dj nsrk gSA vU; 'kCnksa esa 
ge bls bl izdkj ls Hkh dg ldrs gSa fd VªkaftLVj dks fn;k x;k y?kq fuos'k mPp fuxZr iznku djrk gs 
tcfd VªkaftLVj dks fn;k x;k mPp fuos'k y?kq fuxZr iznku djrk gSA VªkaftLVj ds fLop ifjiFk bl izdkj 
fMtkbu fd, tkrs gSa fd VªkaftLVj dHkh Hkh lfØ; voLFkk esa ugha jgrkA  

  (ii)  VªkaftLVj&izo/kZd ds :i esa (CE-foU;kl) : VªkaftLVj dks izo/kZd ds :i esa izpkfyr djus ds fy, 

;g vko';d gS fd ge blds izpkyu fcanq dks blds lfØ; {ks=k ds e/; esa dgh ij fu;r djsA ;fn ge 
varj.k oØ ds jSf[kd Hkkx ds e/; ds fcanq ds rn~uq:ih VBB dk eku fu;r djsa rc dc vk/kkj /kkjk Ib fu;r 
gksxh rFkk laxzkgd /kkjk Ic Hkh fu;r gksxh vr%  dc oksYVrk VCE = VCC – ICRC Hkh fu;r jgsxhA VCE rFkk IB 
ds izpkyu eku izo/kZd ds izpkyu fcUnq dks fu/kkZfjr djrs gSA ;fn vkiwfrZ VBB ds lkFk Js.khØe esa fdlh 
flXuy ds L=kksr dks la;ksftr djds vs vk;ke dh dksbZ y?kq T;koØh; oksYVrk dc vk/kkj ck;l ij 
v/;kjksfir gks tk;s tks fuxZr oksYVrk V0 ds eku esa Hkh rnuq:ih ifjorZu mRiUu djsxsaA cM+s la/kkfj=kksa }kjk 
dc oksYVrkvksa dks vo:) djds ge fuos'k rFkk fuxZr ds fljksa ij ac ifjorZuksa dks eki ldrs gSA  

   izo/kZd ds mijksDr fooj.k esa geus fdlh ac flXuy ij fopkj ugha fd;k gSA O;kid :i esa izo/kZdksa dk 
mi;ksx izR;korhZ flXuyksa dks izof/kZr djus ds fy, fd;k tkrk gsA eku yhft, fp=k esa n'kkZ, vuqlkj ge 
fdlh ac fuos'k flXuy vi (ftls izof/kZr djuk gS) dks ck;l VBB (dc) ij v/;kjksfir djrs gSaA fuxZr dks 
laxzkgd rFkk Hkw&lEifdZr VfeZuy ds chp izkIr fd;k tkrk gSA  

   fdlh Hkh izo/kZd dh fØ;kfof/k dks ljyrk ls le>us ds fy, igys ge ;g ikrs gSa fd vi = 0 rc fuxZr ik'k 
ij fdjpkWsQ fu;e dk vuqiz;ksx djus ij] ges izkIr gksrk gSA VCC = VCE + ICRL 

   blh izdkj fuos'kh ik'k ds fy,  VBB = VBE + IBRB 
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   tc vi 'kwU; ugha gks] rks VBE + vi = VBE + IBRB + IB (RB + ri) 

   VBE esa ifjorZu dks fuos'k izfrjks/k ri ¼lehdj.k nsf[k,½ rFkk IB esa ifjorZu ls lac) fd;k tk ldrk gSA bl 

izdkj  

    vi = IB (RB + ri) = rIB 
   IB esa ifjorZu ls IC esa Hkh ifjorZu gksrk gSA ge lehdj.k esa ifjHkkf"kr izkpy ac dh gh Hkkafr izkpy dc dks 

bl izdkj ifjHkkf"kr djrs gS  

 

    ac = C

B

I
I




 = c

b

i
i

     

   bls ac /kkjk yfC/k Ai Hkh dgrs gSaA izk;% fuxZr vfHky{kf.kd ds jSf[kd {ks=k esa ac dk eku dc ds fudV gksrk gSA  

   pw¡fd VCC dk eku fu;r gSA IB ds dkj.k IC esa ifjorZu VCE rFkk izfrjks/k RL ds fljks aij foHkoikr esa 

ifjorZu mRiUu djrk gSA  

   bu ifjorZuksa dks lehdj.k }kjk bl izdkj n'kkZ;k tk ldrk gSA  

    VCC = VCE + RLIC = 0 ;k VCE = – RLIC 

   VCE esa ifjorZu fuxZr oksYVrk v0 gSA lehdj.k ls ges izkIr gksrk gSA  

    v0 = VCE = – acRLIB 

   izo/kZd dh oksYVrk yfC/k gS  Av = 0

i

v
v

 = CE

B

V
r I



 = ac LR–
r


 

   _.kkRed fpUg ;g fu:fir djrk gS fd fuxZr oksYVrk dyk esa fuos'k oksYVrk ds foijhr gSA VªkaftLVj 

vfHkyk{kf.kd dh mijksDr O;k[;k esa geus ;g ik;k fd CE  foU;kl esa /kkjk yfC/k ac gksrh gSA blesa geus 

oksYVrk yfC/k Av Hkh ns[khA vr% ge 'kfDr yfC/k Ap dks /kkjk yfC/k rFkk oksYVrk yfC/k ds xq.kuQy ds :i esa 

O;Dr dj ldrs gSaA xf.krh; :i esa  Ap = ac × Av 

   pwafd ac rFkk Av ds eku 1 ls vf/kd gSa] vr% ges ac 'kfDr yfC/k izkIr gksrh gSA rFkkfi gesa ;g cks/k gksuk 

pkfg, fd VªkaftLVj dksbZ 'kfDr tuu ;qfDr ugha gSA fuxZr ij mPp ac 'kfDr ds fy, vko';d ÅtkZ cSVjh 

}kjk iznku dh tkrh gSA  
     

   Note:  CE izo/kZd dh Hkkafr VªkaftLVj % 

   (i) ac /kkjk ykHk ac = 
CE

C

b V

i
i



 
   fu;rkad

   (ii) dc /kkjk ykHk dc = c

b

i
i

 

   (iii) oksYVst ykHk  : Av = 0

i

V
V




 = ac × izfrjks/k ykHk (iv) 'kfä ykHk = 0

i

P
P




 = 2ac × izfrjks/k ykHk 

   (v) vU;ksU; pkydrk (gm) : fuxZr /kkjk ¼laxzkgd /kkjk½ ,oa fuos'k oksYVst ¼vk/kkj mRltZd oksYVst½ esa 

ifjorZu ds vuqikr dks vU;ksU; pkydrk dgrs gSaA vFkkZr~ gm = c

EB

i
V



. blfy, gm = v

L

A
R

; RL = yksM 

izfrjks/k  

   (v) dykUrj ¼fuos'kh rFkk fuxZr ds e/;½ : leku dyk  

   (vi) mi;ksx : mPp vko`fr ds fy, 
  

   (iii)  ,oa esa lEcU/k :  = 
1–



 or  = 
1

 
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Example 29. ;fn iE, iC rFkk iB Øe'k% mRltZd, laxzkgd rFkk vk/kkj /kkjk dks iznf'kZr djrs gS] rks  
   (1) iC   iE     (2) iC > iE   (3) iB << iE   (4) iB >> iE  
Answer :  (1,3) 
 

Example 30. mHk;fu"V vk/kkj vko/kZd VªkaftLVj esa fuos'kh o fuxZr izfrjks/k 500 o 40k gS rFkk mRltZd /kkjk 
1.0mA gSA fuos'kh o fuxZr foHko Kkr dhft,A  = 0.95 fn;k x;k gSA   

Solution :  fuos'kh foHko] mRltZd /kkjk o fuos'kh izfrjks/k ds xq.kuQy ds rqY; gksrk gSA vFkkZr   
   Vin = iE × Rin = (1.0 × 10–3 A) × 500 = 0.5 V 
   blh izdkj fuxZr foHko Vout = iC × Rout =  iE × Rout 
    = 0.95 (1.0 × 10–3 A) × (40 × 103 ) = 38 V. 
 

Example 31. ,d P–N–P VªkaftLVj dks mHk;fu"V mRltZd izdkj ds vko/kZd ifjiFk esa iz;qDr fd;k x;k gSA vk/kkj /kkjk 

esa 40A ds ifjorZu ls laxzkgd /kkjk esa 2mA dk ifjorZu gksrk gS o vk/kkj mRltZd foHko 0.04 V gSA 
Kkr dfj,A  

   (i) fuos'kh izfrjks/k (Rinp.), vksj   (ii) vk/kkj /kkjk dk vko/kZu xq.kkad (). 

   ;fn yksM izfrjks/k 6k gS rc izo/kZd dh oksYVrk yfC/k Hkh Kkr dhft,A  

Solution :  fn;k x;k gS  B = 40A = 40 × 10–6 A 

   C = 2mA = 2 × 10–3 A 

   VBE = 0.04 volt, RL = 6k = 6 × 103  

   (i) fuos'kh izfrjks/k Rinp. = BE

B

V


 = 
6

0.04

40 10
 = 103  = 1 k  

   (ii) /kkjk dk vko/kZu xq.kkad  = C

B




= 
3

6

2 10

40 10








 = 50 

   (iii) mHk;fu"V mRltZd eas oksYVrk yfC/k Av = L

inp.

R
R

  = 50 × 
3

3

6 10

1 10




 = 300. 

 

Example 32. N–P–N VªkaftLVj esa 1010 bysDVªkau mRltZd esa 10–6 s esa izos'k djrs gSA vk/kkj esa 2% bysDVªksu gkfu gks 

tkrh gSA /kkjk LFkkukUrj.k vuqikr o /kkjk izo/kZu xq.kkad Kkr dfj,A  

Solution :  KkraO; gS fd /kkjk = vkos'k / le;  

   mRltZd /kkjk  E = 
Ne
t

 = 
10 19

6

10 (1.6 10 )

10





 
 = 1.6 mA 

   vk/kkj /kkjk (B)  B = 
2

100
 × 1.6 = 0.032 mA 

   VªkaftLVj esa  E = B + C 

    C = E – B = 1.6 – 0.032 = 1.568 mA 

   /kkjk LFkkukUrj.k vuqikr  = C

E




 = 
1.568

1.6
 = 0.98  

   /kkjk izo/kZu xq.kkad = C

B




 = 
1.568
0.032

 = 49.   

 

Example 33. tc VªkaftLVj ds mRltZd o vk/kkj ds e/; foHkokUrj 5 mV ls ifjofrZr fd;k tkrk gS (laxzkgd oksYVst 

VCE dks fu;r j[krs gq,) rks blds mRltZd dh /kkjk 0.15 mA ls ifjofrZr gksrh gSA VªkftLVj ds fuos'kh 

izfrjks/k dh x.kuk dhft,A  
Answer :  33.33 ohm 
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Example 34. ,d VªkaftLVj dks ,d izo/kZd ifjiFk esa mHk;fu"B mRltZd foU;kl esa mi;ksx fd;k tkrk gSA tc 20 mV 
dk ,d flXuy vk/kkj mRltZd oksYVst esa tksM+k tkrk gS rks vk/kkj /kkjk 20A ls ifjofrZr gksrh gS ,oa 
laxzkgd /kkjk 2 mA ls ifjofrZr gksrh gSA yksM izfrjks/k 5 k gSA x.kuk dhft, (a) xq.kkad (b) fuos'kh 
izfrjks/k RBE’ (c) vU;ksU; pkydrk  (transconductance) (d) oksYVrk ykHk  

Solution :  (a)  C

B

I 2 mA
100

I 20 A


   
 

 

   (b)  fuos'kh izfrjks/k  BE
BE

B

V
R

I





 = 
20 mV
20 A

 = 1k

   (c)  vU;ksU; pkydrk = c

BE

I
V



 = 
2mA

20mV
 = 0.1 mho. 

   (d)  fuxZr oksYVst esa ifjorZu  RL lc gSA  = (5 kW) (2mA) = 10V. 
    vkjksfir flXuy oksYVt = 20 mV. 

    oksYVrk yfC/k  = 
10V

20mV
 = 500.  

 
Example 35. ,d VªkaftLVj dk a-c /kkjk ykHk = 19 gSA blds mHk;fu"B mRltZd foU;kl esa 0.4 mA  dh vk/kkj /kkjk esa 

ifjorZu ds fy, laxzkgd /kkjk esa ifjorZu D;k gksxk \ mRltZd /kkjk esa ifjorZu D;k gksxk \ 

Solution :  ifjHkk"kk ls a-c /kkjk ykHk fuEu izdkj fn;k tkrk gSA  

     (a-c) = iC

iB




     ic =  × iB = 19 × 0.4 mA = 7.6 mA. 

   mRltZd /kkjk] vk/kkj /kkjk o laxzkgd /kkjk dk ;ksx gSA (iE = iB + iC)  
     iE iB iC      = 0.4 mA + 7.6 mA = 80 mA. 
 

Example 36. ,d VªkaftLVj dks mHk;fu"B mRltZd foU;kl esa tksM+k tkrk gSA laxzkgd ij lIykbZ oksYVst 8 V  gS ,oa 
laxzkgd ifjiFk esa ,d 800  ds izfrjks/k ij foHkokUrj 0.5 V gSA ;fn /kkjk ykHk xq.kkad () 0.96 gS rks 
vk/kkj /kkjk Kkr dhft,A  

Solution :  izR;korhZ /kkjk (a-c) ykHk gS = 
0.96

1 1 0.96



 

 = 24 

   laxzkgd /kkjk gS iC = 
laxzkgd izfrjks/k ij  foHkokUrj

izfrjks/k 
 = 

0.5V
800

 ×10–3 A. 

   ijUrq  = , tgka iB vk/kkj /kkjk gSA   

    iB = 
3

Ci 0.625 10 A
a

24





 = 26 × 10–6 A – 26 A. 

  
 

8. iquHkZj.k vko/kZd o VªkaftLVj nksfy=k : 

 nksfy=k esa] fcuk fdlh fuos'kh ladsr ds çR;korhZ fuxZr ladsr çkIr gksrs gSA fuxZr 'kfDr dk ,d Hkkx dyk lac/krk ds 
lkFk iqu% fuosf'kr fd;k tkrk gS (;g çfØ;k /kukRed iquHkZj.k dgykrk gS) fp=k (a) ds vuqlkj ,slk iqufuZos'ku 
çsj.kh; lac/krk ls LC ifjiFk ls çkIr gks ldrk gSA 
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 tc S1 dqath dks lEifdZr djrs gS rks VªkaftLVj esa laxzkgd /kkjk vpkud ls cgus yxsxhA ;g /kkjk dq.Myh T2 ls 

cgsxh ftlds fljs 3 o 4 vafdr gSA  (fp=k b).  

 
 fp=k (C) eas n'kkZ;s vuqlkj /kkjk rRdky vk;ke eku çkIr ugha djrh gS] fdUrq ;g X ls Y rd c<+rh gSA T2 o T1 

dqf.My;ksa esa çsj.kh; lEcU/krk ls mRltZd ifjiFk esa /kkjk cgus yxrh gSA ¼;g okLro esa fuos'kh ls fuxZr dks 

iqufuZos'ku gS½A bl /kukRed iqufuZos'ku ds ifj.kkeLo:i ;g /kkjk (T1  eas mRltZd /kkjk) Hkh X' ls Y' rd c<+rh gSA 

fp=k  (C) (ii) 

 

  tc VªkaftLVj lar`Irrk çkIr djrk gS rks T2 (laxzkgd /kkjk) tksfd laxzkgd ifjiFk ls tqM+k gqvk gS] eas /kkjk eku Y çkIr 

djrh gS vFkkZr~ vf/kdre laxzkgd /kkjk çokfgr gks jgh gS vkSj bldk eku vc ugha c<+ ldrk gSA pwafd laxzkgd /kkjk 

esa dksbZ ifjorZu ugha gksxk] rks T2 ds bnZ&fxnZ pqEcdh; {ks=k dh o`f) Hkh :d tkrh gSA T;ksagh {ks=k fLFkj gksrk gS] R;ksa 

gh T2 ls T1 dks iqufuZos'ku Hkh :d tkrk gSA blls mRltZd /kkjk esa deh vkus yxrh gSA ifj.kkeLo:i laxzkgd /kkjk 

?kVrh gS vkSj T2 ds bnZ&fxnZ pqEcdh; {ks=k {kf;r gksrk gSA bl çdkj T1 ls T2 ds {ks=k esa {k; gksrk gS (çkjfEHkd 

voLFkk ds foijhr, tc ;g {ks=k c<+ jgk Fkk) blls vksj T;knk deh vkrh gS vkSj IE o IC dk çokg :d tkrk gSA 

ifj.kkeLo:i VªkaftLVj viuh çkjfEHkd voLFkk esa vk tkrk gSA (tc VªkaftLVj dks igyh ckj fLop vkWu fd;k x;k 

Fkk)  ;g iwjh çfØ;k ckj&ckj nksgjk;h tkrh gSA VªkaftLVj igys lar`Ir voLFkk esa] fQj vUrd{ks=k esa o fQj iqu% 

lar`Ir voLFkk esa vkrk gSA bl ifjiFk dk vkorZdky VSad ifjiFk ds çkpyksa (T2 dq.Myh dk çsdjdRo L o lekUrj 

la/kkfj=k C dk eku)  ij fuHkZj djrk gSA bl VSad ifjiFk dh vuquknh vko`fÙk () nksfy=k dh vkof̀Ùk gksrh gSA                        

  
1

2 LC
 

 

 

9. vuq:i ,oa vadh; ifjiFk (Analog and Digital Circuits): 

 bysDVªkWfud ifjiFk nks çdkj ds gksrs gSa %  (a) vuq:i ifjiFk  (b) vadh; ifjiFk 

 (a) vuq:i flXuy : og flXuy tks le; ds lkFk oksYVst ds lrr~ ifjorZu dks n'kkZrk gS vuq:i flXuy dgykrk gSA  
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 (b) vadh; ladsr % ,sls ladsr ftuds dsoy 2 fofoDr eku gks ldrs gS] vadh; ladsr dgykrs gSaA  

 
 ,d ladsr ftlds dsoy oksYVst (;k /kkjk) ds nks Lrj gksrs gS] vadh; ladsr dgykrs gSA fp=k ,d tfVy vafd; ladsr 

dks iznf'kZr djrk gS ftlesa fdlh le; ij oksYVst 0 ;k 5V oksYV gksrk gSA   

 vadh; ifjiFk esa fnvk/kkjh la[;k fudk; iz;qDr gksrk gS] ftlds vuqlkj ladsr ds nks Lrj dks 0 rFkk 1 }kjk iznf'kZr 

fd;k tkrk gSA vadh; ifjiFk dsydqysVj] dEI;wVj bR;kfn dk vk/kkj gksrk gSA  
 

 

10.  rkfdZd ;k ykWftd }kj (Logic Gates) : 

 rkfdZd ;k ykWftd }kj vad:i ifjiFkksa ds vk/kkjHkwr Hkkx gSA ,d rkfdZd }kj ,slk rdZ laxr ifjiFk gksrk gS ftlesa 

,d ;k vf/kd fuos'kh VfeZuy fdUrq dsoy ,d fuxZr VfeZuy gksrk gSA 

 xsV ,d ,slk vadh; ifjiFk (digital circuit) gksrk gS tks fuos'kh rFkk fuxZr oksYVrkvksa ds chp fdlh fuf'pr rkfdZd 

laca/k dk ikyu djrk gSA blhfy, O;kid :i esa bUgsa ykWftd xsV dgrs gSaA xsV dgus dk dkj.k ;g gS fd ;s lwpuk 

ds izokg dks fu;af=kr djrs gSaA O;kid :i esa mi;ksx fd, tkus okys ik¡p ykWftd xsV NOT, AND, OR, NAND 

rFkk NOR gSaA izR;sd ykWftd xsV dks fdlh izrhd }kjk bafxr djrs gSa rFkk blds izdk;Z dks ,d lR;eku lkj.kh 

}kjk ifjHkkf"kr fd;k tkrk gS tks lHkh laHko fuos'kh rdZ Lrj la;kstuksa rFkk muds vius&vius fuxZr rdZ Lrjksa dks 

n'kkZrh gSA lR;eku lkj.kh ykWftd xsVksa ds O;ogkj dks le>us esa lgk;rk djrh gSA bu ykWftd xsVksa dks v)Zpkyd 

;qfDr;ksa dk mi;ksx djds cuk;k tk ldrk gSA  
 

 (a) NOT Gate : ;g ,d ,slk rkfdZd }kj gSa ftlesa dsoy ,d gh fuos'k rFkk dsoy ,d gh fuxZr gksrk gS rFkk 

fuxZr ij fuos'kh dh foijhr voLFkk gksrh gSA nwljs 'kCnksa esa fuxZr] fuos'kh dk udkj (Negation) gksrk gS vFkkZr~ 

;fn fuos'kh 1 voLFkk gS rks fuxZr 0 voLFkk esa gksxk vFkok fuos'kh 0 gksus ij fuxZr 1 gksxkA bl dkj.k bls 

izfryksed (inverter) Hkh dgk tkrk gSA ;gk¡ fuos'kh A fuxZr Y ls fuEu cwyh;u O;atd }kjk lacfU/kr gSA  

   A Y , 

  A  dk vFkZ gS NOT A  (vr% A = 0 gksus ij Y = 0  = 1 o A = 1 gksus ij Y 1 0  )A ukWV lafØ;k dks fp=k esa 

fn[kk;s fo|qrh; ifjiFk ftlesa fuxZe ¼cYc½ ds lekUrj Øe esa ,d fLop tqM+k gS] ls le>k;k tk ldrk gSA 

ifjiFk dh dk;Ziz.kkyh fuEukuqlkj gSA   

  ;fn fLop A  [kqyk (A = 0 ) rc cYc pedsxk (Y = 1)  

  tc fLop A can (A = 1) gS rc cYc ugh pedsxk (Y = 0)       
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 (b) OR Gate : ;g ,slk rkfdZd }kj gS ftlesa nks ;k vf/kd fuos'k (inputs) rFkk dsoy ,d fuxZr (output) gksrk gS 

rFkk fdlh Hkh ,d fuos'k ds mPp (1) gksus ij fuxZr Hkh mPp (1) izkIr gksrk vFkkZr~ bl izdkj ds }kj esa tc 

dksbZ ,d ;k vf/kd fuos'k VfeZuy ij ladsr fcV 1 }kjk fu:fir voLFkk esa gSa rks fuxZr Hkh fcV~ 1 }kjk fu:fir 

voLFkk esa gksrk gSA ;fn lHkh fuos'kh (0) voLFkk gS rc fuxZr Hkh 'kwU; (0) voLFkk esa gksxkA 

  ,d f}&fuos'kh OR }kj (two input OR gate) ds fy;s ;fn nks fuos'kh Øe'k% A o  B o fuxZr dks Y }kjk O;ä 

fd;k tk;s rks bl }kj ds laxr cwyh;u O;atd 

  A + B = Y, 

           
  }kjk fn;k tkrk gSA ;gk¡ A o B ds e/; + fpUg vksj lafØ;k (OR operation) dkss O;ä djrk gSA A + B = Y 

dk vFkZ gS fd Y, A  OR B ds cjkcj gSA A o  B D;ksafd f} vk/kkjh pj gS] vr% A = 0, rFkk B = 0, 1 gh gks 

ldrs gSaA  

 (c)  AND Gate : ,sUM }kj esa nks ;k vf/kd fuos'kh rFkk ,d fuxZr gksrk gS rFkk blesa fuxZr 1 rHkh izkIr gksrk tc 

lHkh fuos'kh ,d gh le; ij 1 voLFkk esa gksaA ,d f} fuos'kh AND }kj ftlesa A o B fuos'kh o Y fuxZr dks 

O;ä dj jgk gS] ds fy;s cwyh;u O;tad A.B = Y }kjk  fn;k tkrk gSA  ;g ,sUM lafØ;k (AND operation) dkss 

O;ä djrk gSA mijksä cwyh;u lehdj.k dk vFkZ gS fd Y, A  AND B ds cjkcj gSA  

  
  bl izdkj AND }kj esa ;fn fdlh fuos'k dh fcV 0 gS rks fuxZe dh fcV Hkh 0 izkIr gksxhA  
 

  xsVksa dk la;kstu %  

  tc rhu ewy }kj (OR, AND rFkk NOT) dks ,d nqljs ls vyx µ vyx çdkj ls la;ksftr djrs gS rks ;g u;s 

rdZ }kj NAND, NOR, xsV ¼}kj½ cukrs gSaA NAND ,oa NOR }kj dks lkoZf=kd xsV Hkh dgrs gSa D;ksafd bu xsVksa 

ds iz;ksx ls vU; ewyHkwr xsV tSls OR, AND rFkk NOT izkIr dj ldrs gSaA 

  (i) NAND Gate : ;g rdZ }kj  ,d ,sUM }kj ds Js.kh Øe esa ukWV }kj tksM+ dj cuk;k tkrk gS tSlk fd 

fp=k esa iznf'kZr fd;k x;k gSA bl rdZ }kj esa nks ;k vf/kd fuos'k gksrs gSa ,oa ,d fuxZe fuEu (0) dsoy rc 

gksrk gS tc lHkh fuos'k mPp (1) gksrs gSaA ,d f}fuos'kh usUM }kj dk izrhd fp=k esa fn[kk;k x;k gSA 
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   usUM }kj esa D;ksafd ,sUM }kj dk fuxZe  A.B ukWV }kj ds fy;s fuos'kh gS tks blds }kjk izfryksfer dj fn;k 

tkrk gSA vr% usUM }kj ds fuxZe dks fuos'kh ls fuEu izdkj lacfU/kr fd;k tkrk gSA 

    A B Y   

   bl rkfdZd }kj ds fy;s lR;rk lkfj.kh fuEukuqlkj gksxhA 

 
 

  (ii) NOR Gate : ;g ,d ,slk rkfdZd }kj gS tks ,d OR }kj ds Js.kh Øe esa ,d NOT }kj yxk dj izkIr 

fd;k tkrk gSA ukWj }kj esa nks ;k vf/kd fuos'kh gks ldrs gSa ij fuxZe dsoy ,d gh gksrk gSA ,d f}fuos'kh 

ukWj }kj dk izrhd fpUg fp=k esa fn[kk;k x;k gSA ftlesa fuxZr ij cqycqyk (bubble) yxk jgrk gSA 

   bl }kj ds fy;s cwyh;u O;atd A B Y   fn;k tkrk gSA blds fy;s lR;rk lkfj.kh fuEu gSA 

 
   bl lkfj.kh ls Li"V gS fd NOR }kj esa lHkh fuos'kh fuEu (0) gksus ij gh fuxZe mPp (1) gksrk gSA 

  (iii) XOR }kj (XOR Gate) : XOR }kj ds fy, cwfy;u O;atd fuEu izdkj fn;k tkrk gS  

   Y = A B A B    

 
 

 

Problem 1.  uhps fn[kk;s x;s ‘NAND’ }kjksa dk la;kstu rqY; gS-   

 
   (1) Øe'k% OR  }kj rFkk AND }kj    (2) Øe'k% AND  }kj rFkk  NOT }kj  

   (3) Øe'k% AND }kj rFkk OR }kj   (4) Øe'k% OR }kj rFkk NOT }kj 

Answer :  (1) 
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Problem 2.  fuEu ds fy, lR;rk lkj.kh gksxh        

 

   (1) 

011

101

110

000

YBA

 (2) 

111

001

110

000

YBA

  (3) 

111

001

010

100

YBA

  (4) 

111

101

110

000

YBA

 

Answer.  (2) 
 

Problem 3.  fuEu fp=k esa Y dk eku gksxk     

   (1) 'kwU;    

   (2) 1  

   (3) 0 rFkk 1 ds e/; ifjorhZ  

   (4)  x.kuk ugh dj ldrs D;ksafd ifjiFk dks ugha le>k;k tk ldrk A  

Answer :  (1) 
 

Problem 4.   fuEu rkfdZd }kj ifjiFk ds fy, fuxZr Y  gksxk     

 

   (1) AB     (2) .A B    (3) A B   (4) .A B  

Answer :  (4) 
 

Problem 5.   fn;s x;s pkj }kjksa eas ls dkSulk }kj lR;rk lkj.kh ds fy, lgh gS 

100

001

010

011

XBA

 
   (1) OR     (2) NAND  (3) XOR  (4) NOR 
Answer :  (4) 
 

Problem 6.  fn;k x;k ifjiFk dkSuls }kj (gate) ds fy, mi;ksx gksrk gS-     

 
   (1) NOR    (2) NAND  (3) NOT   (4) XOR  
Answer :  (1) 
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Problem 7.  fuEu lR; lkj.kh dkSuls rkfdZd }kj ifjiFk ds fy, gS –  

 

   (1) 

111

101

101

000

YBA

  (2) 

011

101

110

000

YBA

 (3) 

011

001

010

100

YBA

 (4) 

111

010

001

000

YBA

 

Answer :  (2) 
Solution :  ;g ,d XOR }kj Hkh dgykrk gS] blds fy, cqfy;u lehdj.k fuEu gS 

   Y = A B A B    

 

JEE (Main) ONLINE QUESTIONS 
 

1. iznf'kZr fp=k ds vuqlkj nks npn VªkaftLVj dh dYiuk dhft,A ;fn 0 oksYV, vlR; dks rFkk 5 oksYV] lR; dks iznf'kZr 

djs rks C ij fuxZr gksxk         [JEE (Main) 2013_ONLINE TEST] 

 
 (1) A NAND B   (2) A OR B   (3) A AND B  (4) A NOR B  
Ans. (1) 

Sol. ;g NAND xsV ds rqY; gSA 
 

0 1 1 
0 0 1 
0 1 0 
1 0 0 
C B A 

 
2. iznf'kZr lR; lkj.kh dks fuEufyf[kr esa ls dkSulk ifjiFk iznf'kZr djrk gS ? [JEE (Main) 2013_ONLINE TEST] 

 

0 1 1 
1 0 1 
0 1 0 
0 0 0 
C B A 

 

 (1)  (2)   

 (3)   (4) 
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Ans. (4) 
Sol.   

  

 
 

A  

AB 
 

  C = BAA   = )BA(A   = )BA(A   = BAAA   

  C = BA  
 

0 1 1 
1 0 1 
0 1 0 
0 0 0 
C B A 

 
 

3. iznf'kZr xsV dh igpku djrs gq, A, B, Y ds ekuksa dks lqesfyr dhft,A  [JEE (Main) 2014_ONLINE TEST] 

 

 (1) Not (A = 1, B = 1, Y = 1)     (2) OR (A = 1, B = 0, Y = 0) 

 (3) XOR (A = 0, B = 0, Y = 0)    (4) AND (A = 1, B = 1, Y = 1)  

Ans. (4)  
 

4. ,d n-p-n VªkaftLVj ds rhu la;kstu rkj A, B rFkk C gSA B rFkk C dks fxyh vxqfy;ksa dh lgk;rk ls tksM+k tkrk 
gSA A dks vehVj ds /kukRed fljs ls rFkk C dks vehVj ds _.kkRed fljs ls tksM+k tkrk gS rFkk nh?kZ fo{ksi izkIr 
gksrk gSA rks A, B rFkk C fdldksa iznf'kZr djsxsa    [JEE (Main) 2014_ONLINE TEST] 

 (1) vk/kkj, mRltZd rFkk laxzkgd    (2) mRltZd, vk/kkj rFkk laxzkgd  
 (3) laxzkgd, mRltZd rFkk vk/kkj    (4) vk/kkj, laxzkgd rFkk mRltZd  
Ans. (2) 
 

5. tsuj Mk;ksM+ dks ,d cSVªh rFkk yksM+ ls fp=kkuqlkj tksM+k tkrk gS] rks /kkjk,sa I, IZ rFkk IL Øe'k% gksxh 
               [JEE (Main) 2014_ONLINE TEST] 

 4K A L 

Z  

60V VZ=10V 
RL=2K 

B  
 (1) 12.5 mA, 5mA, 7.5 mA     (2) 15mA, 7.5 mA, 7.5 mA 
 (3) 15mA, 5mA, 10mA      (4) 12.5 mA, 7.5 mA, 5 mA 
Ans. (4) 
 

6. ,d izdk'k mRltZd Mk;ksM+ (LED) fo|qr pqEcdh; izdk'k ds n`'; {ks=k dks mRlftZr djrk gS] rks blds fy, ÅtkZ 

vUrjky dh ijkl gksuh pkfg,A        [JEE (Main) 2014_ONLINE TEST] 

 (1) 0.9 eV ls 1.6 eV  (2) 0.1 eV ls 0.4 eV (3) 1.7 eV ls 3.0 eV (4) 0.5 eV ls 0.8 eV 

Ans. (3)  
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7. ,d vvfHkur (unbiased) n-p lfU/k esa bysDVªkWu n-{ks=k ls p-{ks=k dh vksj folfjr gksrs gS] D;ksafd 
               [JEE (Main) 2015_ONLINE TEST] 

 (1) bysDVªkWu foHkokUrj ds dkj.k lfU/k dks ikj dj tkrs gSA  

 (2) n-{ks=k esa bysDVªkWuksa dh lkUnzrk p-{ks=k dh rqyuk esa vf/kd gksrh gSA  

 (3) bysDVªkWu dsoy n ls p {ks=k dh vksj xfr djrs gS] ijUrq bldk O;qRØe lgh ugha gSA  

 (4) p-{ks=k esa mifLFkr dksVj (Hole) budks vkdf"kZr djrs gSA  
Ans. (2) 
  

8. ,d 2V dh cSVªh AB ds fljksa ij fp=kkuqlkj tqM+h gqbZ gSA cSVªh ls izokfgr /kkjk fuEu nks fLFkfr;ksa eas D;k gksxh tc 

igyh fLFkfr esa cSVªh dk /kukRed VfeZuy A ls tqM+k gks rFkk nwljh fLFkfr esa cSVªh dk /kukRed VfeZuy B ls tqM+k gks 

 
 (1) 0.4 A rFkk 0.2 A  (2) 0.2 A rFkk 0.4 A (3) 0.1 A rFkk 0.2 A (4) 0.2 A rFkk 0.1 A 
Ans. (1) 
 

9. fp=k esa iznf'kZr DC oksYVst] jsxqysVj esa vko';d izfrjks/k RS dk eku gksxk 

 

 (1) i L

L

(V V )
(n 1)


 

   (2) i L

L

(V V )
(n 1)


 

  (3) i L

L

(V V )
n



  (4) i L

L

(V V )
n



 

Ans. (1) 
 

10. ,d vKkr VªkaftLVj dh igpku npn ;k pnp izdkj ds VªkaftLVj ds :i esa djuh gSA +ve rFkk –ve VªfeZuy ;qDr 

,d vehVj dk iz;ksx VªkaftLVj ds fHkUu&fHkUu fljksa ds e/; izfrjks/k Kkr djus esa fd;k tkrk gSA ;fn VfeZuy 2 

VªkaftLVj dk vk/kkj gks rks pnp VªkaftLVj ds fy, fuEu esa ls dkSulk fodYi lgh gS ?   

 (1) +ve VªfeZuy 3, –ve VªfeZuy 2, mPp izfrjks/k  (2) +ve VªfeZuy 2, –ve VªfeZuy 3, fuEu izfrjks/k  

 (3) +ve VªfeZuy 1, –ve VªfeZuy 2, mPp izfrjks/k (4) +ve VªfeZuy 2, –ve VªfeZuy 1, mPp izfrjks/k 
Ans. (4) 
 

11. tsuj Mk;ksM+ ds I - V vfHkyk{kf.kd oØ Kkr djus ds fy, ,d iz;ksx fd;k tkrk gSA tsuj Mk;ksM+ dk lqj{kkRed 

izfrjks/k R =100rFkk vf/kdre 'kfDr mRltZu 1W gSA ifjiFk esa DC L=kksr dh oksYVst ijkl gksxh   

 (1) 0 – 12V    (2) 0 – 5V    (3) 0 – 24  (4) 0 – 8V 
Ans. (3) 
 

12. fp=k esa iznf'kZr lR; lkj.kh iznf'kZr djrh gSA  

A B Y 

0 0 0 

0 1 1 

1 0 1 

1 1 1 
 (1) AND - Gate   (2) OR - Gate  (3) NOR - Gate  (4) NAND – Gate 
Ans. (2) 
Sol. lR; lkj.k ls fl) dj ldrs gSA 

mailto:contact@resonance.ac.in


Solids & Semiconductor Devices 
 

 

 

Reg. & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) - 324005 

Website: www.resonance.ac.in | E-mail : contact@resonance.ac.in 
MAINSC-42 

Toll Free : 1800 258 5555  | CIN: U80302RJ2007PLC024029 
  

8. fp=k esa iznf'kZr ifjiFk ls 1 fuxZr ds fy, fuos'kh ds eku gksus pkfg,A  

 a 

b 

c 

Y 

 

 (1) a =1, b =1, c = 0  (2) a =1, b =0, c = 0    (3) a =0, b = 0, c = 1  (4) a =1, b =0, c = 1  
Ans (4)  

Sol. fodYiksa dks ,d ds ckn ,d tk¡pus ij  

 

Y 
O 

O 
c 

b 

a 
O 

1 

1 

 

 ge ns[krs gS fd c = 1 

 rFkk OR xsV dk fuxZr Hkh 1 izkIr gksrk gSA   
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

 fpfUgr iz'u nksgjkus ;ksX; iz'u gSA 
 

oLrqfu"B iz'u (OBJECTIVE QUESTIONS) 
 

[k.M (A) : ÅtkZ cS.M 
 

A-1. pkyd] v)Zpkyd vkSj dqpkyd esa oftZr ÅtkZ cS.M Øe'k% EG1, EG2 rFkk EG3 gSA buesa lEcU/k gksrk gS  
 (1) EG1 = EG2 = EG3    (2) EG1 < EG2 < EG3 
 (3) EG1 > EG2 > EG3    (4) EG1 < EG2 > EG3 


A-2. QehZ ÅtkZ gS-          
 (1) 0 K rki ij /kkrqvksa esa bysDVªkWuksa dh U;wure~ ÅtkZ 
 (2) 0°C rki ij /kkrqvksa esa bysDVªkWuksa dh U;wure~ ÅtkZ 
 (3) 0 K rki ij /kkrqvksa esa bysDVªkWuksa dh vf/kdre~ ÅtkZ 
 (4) 0°C rki ij /kkrqvksa esa bysDVªkWuksa dh vf/kdre~ ÅtkZ 


A-3. fuEu esa dkSu lk dFku lR; gS- 
 (1) vpkydkas esa pkyu cS.M iw.kZr;k [kkyh gksrk gS 
 (2) pkydksa esa pkyu cS.M iw.kZr;k [kkyh gksrk gS 
 (3) de rki ij v)Zpkydksa esa pkyu cS.M vkaf'kd [kkyh gksrs gS 
 (4) vpkydksa esa pkyu cS.M bysDVªkWuksa ls iw.kZr;k Hkjk gksrk gS 


A-4. fuEu esa ls dkSulk dFku lR; gS- 
 (1) ije'kwU; rki ij v)Zpkyd] pkyd dh Hkkafr O;ogkj djrk gS 

 (2) v)Zpkydksa esa ÅtkZ vUrjky vpkydksa dh vis{kk vf/kd gksrk gS 

 (3) rki c<+kus ij v)Zpkyd dk izfrjks/k c<+rk gS 

 (4) rki c<+kus ij v)Zpkyd dk izfrjks/k ?kVrk gS 

A-5. 0 K ij la;ksth cS.M gS µ         
 (1) iw.kZr;k Hkjk  (2) iw.kZr;k [kkyh  (3) vkaf'kd Hkjk  (4) dqN ugha dgk tk ldrk 
 

A-6. T  dsfYou rki ij v)Zpkyd ds pkyu cS.M esa eqä bysDVªkWu dk ?kuRo (n), Eg o T ds inksa esa gS- 
 

 (1) n = ATe–Eg/kT  (2) n = AT2e–Eg/kT (3) n = AT2e–Eg/2kT (4) n = AT3/2e–Eg/2kT 



A-7. v/kZpkyd esa fo|qr pkyu dh izfØ;k fuEu ds dkj.k gksrh gS  
 (1) dsoy bysDVªkWu     (2) dsoy dksVj ds dkj.k  
 (3) bysDVªkWu rFkk dksVj ds dkj.k     (4) u rks bysDVªkWu rFkk u dksVj ds dkj.k  


A-8. ,d fo|qr {ks=k v/kZpkyd ij vkjksfir fd;k tkrk gSA ekuk vkos'k okgdksa dh la[;k n rFkk vkSlr viogu pky v gSA 
;fn rki c<+k;k tk;s rks  

 (1) n rFkk vnksuksa c<+sxsa     (2) n c<+sxk fdUrq v?kVsxk  
 (3) vc<+sxk fdUrq n ?kVsxk     (4) n rFkk vnksuksa ?kVsxh  


A-9. eqDr bysDVªkWu dh xfr'khyrk eqDr dksVj dh rqyuk esa vf/kd gksrh gS] D;ksafd  
 (1) bu ij _.kkRed vkos'k gSA   
 (2) os gYds gS  
 (3) os ijLij Vdjkrs ugha gS    
 (4) viuh xfr dks cuk;s j[kus ds fy, de ÅtkZ dh vko';drk gSA  

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[k.M (B) : 'kq} ¼uSt½ v/kZpkyd 


B-1. ekuk uSt v/kZpkyd esa dksVj rFkk pkyu bysDVªkWuksa dh la[;k np rFkk ne gS : 
 (1) np > ne  (2) np = ne  (3) np < ne  (4) np  ne 

 

B-2. 'kq) tesZfu;e dh pkydrk c<+k;h tk ldrh gS  
 (1) rki c<+kdj      (2) xzkgh v'kqf) ekfnr djds  
 (3) nkrk v'kqf) ekfnr djds    (4) bl ij ijkcSaxuh izdk'k vkifrr djds  
 

[k.M (C) : vinzO;h v/kZpkyd 
C-1. ,d N-izdkj dk v)Zpkyd gS  
 (1) _.kkosf'kr   (2) /kukosf'kr   (3) mnklhu   (4) mijksDr esa ls dksbZ ugha  
 

C-2. ekuk cká v/kZpkyd esa dksVj rFkk pkyu bysDVªkWuksa dh la[;k np rFkk ne gS rks  
 (1) np > ne  (2) np = ne  (3) np < ne  (4) np  ne 
 

C-3. ,d v/kZpkyd esa nkrk v'kqf) feykus ij  
 (1) dksVj dh lkUnzrk c<+rh gS    (2) dksVj dh lkUnzrk ?kVrh gS  
 (3) bysDVªkWu dh lkUnzrk c<+rh gS    (4) bysDVªkWu dh lkUnzrk ?kVrh gS  
 

C-4. ,d P çdkj ds v)Zpkyd esa xzkghLrj la;ksth cS.M ls 57 meV Åij gSaA ,d dksVj mRiUu djus ds fy, vko';d 
çdk'k dh vf/kdre rjax nS/;Z gksxh µ      

 (1) 57 Ao  (2) 57 × 10–3 Ao  (3) 217100 Ao  (4) 11.61 × 10 Ao 

 

C-5. fuEu esa ls dkSulk ÅtkZ vUrjky N izdkj ds v)Zpkyd dks iznf'kZr djrk gS &    

 

(1) 

 Pkky u 
 cS. M

1 ev

 l a; kst h 
 cS. M

  

(2) 

pky u 
cS.M

1 ev

l a; kst h
cS.M

v ' kqf)
Lr j

  

(3) 

l a; kst h 
cS. M

1 ev

pky u 
cS. M

v ' kfq)
Lr j

  

(4) 
1 ev

l a; kst h
cS. M

pky u
cS. M

v ' kqf)
Lr j  



C-6. ,d P-çdkj dk flfydkWu v)Zpkyd flfydkWu ds çfr 5 × 107 ijek.kq esa bafM;e dk ,d ijek.kq tksM+dj cuk;k 
tkrk gSaA bldh lkUnzrk 25 × 1028 ijek.kq/eh.3 gS rks flfydkWu ds çfr ?ku lseh esa xzkgh ijek.kq dh la[;k crkvksA  

 (1) 2 × 1030 ijek.kq/lseh3    (2) 5 × 1015 ijek.kq/lseh3 
 (3) 1 × 1015 ijek.kq/lseh3    (4) 2.5 × 1036 ijek.kq/lseh3 

 

C-7. ;fn N-izdkj ds v)Zpkyd dks xeZ fd;k tk;s rks- 
 (1) bysDVªkWu dh la[;k c<+rh gS rFkk gksy dh la[;k ?kVrh gS 
 (2) gksy dh la[;k c<+rh gS rFkk bysDVªkWu dh la[;k ?kVrh gS 
 (3) gksy o bysDVªkWu nksuksa dh la[;k fu;r jgrh gS 
 (4) gksy o bysDVªkWu dh la[;k esa o`f) leku gksrh gS 
 

C-8. GaAs gS-       
 (1) ,dy v)Zpkyd    (2) ;kSfxd v)Zpkyd 
 (3) ,d dqpkyd     (4) ,d /kkfRod v)Zpkyd 

 

C-9. 300K rki ij 'kq) flyhdu fØLVy dk pkydRo D;k gksxk \ ;fn bl rki ij çfr lseh3 bysDVªkWu dksVj ;qXe 
 1.072 × 1010 o µn = 1350 lseh2/oksYV lSd.M+ vkSj µp = 480 lseh2/oksYV lSd.M+ -   
 (1) 3.14 × 10–6 Egks@lseh    (2) 3 × 106 Egks@lseh 
 (3) 10–6 Egks@lseh     (4) 106 Egks@lseh 
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C-10. Ge esa oftZr ÅtkZ varjky 0.75 eV gS] tesZfu;e v)Zpkyd ds fy, bysDVªkWu&gksy ;qXe mRiUu djus ds fy, 
vkifrr fofdj.k dk vf/kdre~ rjaxnS/;Z gksxk 

 (1) 4200 Ao  (2) 16500 Ao  (3) 4700 Ao  (4) 4000 Ao 

 

C-11. N-izdkj ds Ge esa bysDVªkWu dh xfr'khyrk 5000 lseh-2 / oksYV lsd.M gS rFkk pkydrk 5 Egks/lseh- gSA ;fn dksVj dk 
izHkko ux.; gks rks v'kqf) dh lkanzrk gksxh-     

 (1) 6.25 × 1015/cm3 (2) 9.25 × 1014/cm3 (3) 6 × 1013/cm3  (4) 9 × 1013 / cm3 

 

C-12. tesZfu;e fØLVy esa 300 K ij uSt vkos'k okgd ?kuRo 2.5 × 1013 izfr lseh-3 gSA ;fn N-izdkj ds tesZfu;e 
v/kZpkyd dk 300 K ij bysDVªkWu ?kuRo  0.5 × 1017 izfr lseh-3 gks rks bl fØLVy esa 300 K ij gksy ?kuRo   
(izfr cm3 esa) yxHkx gksxk-      

 (1) 2.5 × 1013  (2) 5 × 106  (3) 1.25 × 1010  (4) 0.2 × 104 

 

C-13. 300 K rkieku ij 'kq) Si esa bysDVªkWu lkanzrk (ne) rFkk dksVj lkanzrk (nh = 1.5 × 1016 m–3) gSA bafM;e dh v'kqf) 
feykus ij nh = 4.5 × 1022 m–3 gks tkrh gSA ne Kkr djks& 

 (1) 5.0 × 109 m–3 (2) 6.0 × 106 m–3 (3) 7.0 × 103 m–3 (4) 4.0 × 109 m–3
 

C-14. tesZfu;e NM+ dh yEckbZ 0.58 cm rFkk vuqizLFk dkV {ks=k 1mm2 gSA ;fn tesZfu;e ds fy, ni = 2.5 × 1019 m–3,  
µh = 0.19 m2/ V-s, µe = 0.39 m2/ V-s, gks rks NM+ dk izfrjks/k gksxk&  

 (1) 2.5 K  (2) 5.0 K  (3) 7.5 K  (4) 10.0 K 
 

C-15. v)Zpkyd dh dqy /kkjk esa ;ksxnku bysDVªkWu }kjk 
3
4

 rFkk dksVj }kjk 
1
4

 gSA ;fn bl rkieku ij bysDVªkWu dk 

viogu osx] dksVjksa dk 
5
2

 xquk gS rks bysDVªkWu rFkk dksVjksa dh lkUnzrk dk vuqikr gksxk- 

 (1) 6 : 5   (2) 5 : 6   (3) 3 : 2   (4) 2 : 3 
 

[k.M (D) : Mk;ksM 
 

D-1. P-N laf/k gS µ         
 (1) ,d vkseh; çfrjks/k    (2) ,d vu vkseh; çfrjks/k 
 (3) ,d /kukRed çfrjks/k    (4) ,d _.kkRed çfrjks/k  
 

D-2. p-n lfU/k esa folj.k /kkjk viogu /kkjk dh rqyuk esa ifjek.k esa vf/kd gksxh  
 (1) ;fn lfU/k vxzck;flr gS    (2) ;fn lfU/k i'p ck;flr gS  
 (3) ;fn lfU/k vxzck;flr gS    (4) fdlh Hkh fLFkfr esa ugha  
 

D-3. p-n lfU/k esa dksVj p-Hkkx ls n-Hkkx dh vksj folfjr gksrs gSA bldk vFkZ gS fd %  
 (1) n-Hkkx dh vksj ,d ca/k VqVrk gS rFkk ca/k VwVus ls eqDr gq, bysDVªkWu pkyu cS.M esa pys tkrs gSA  
 (2) p-Hkkx essa mifLFkr pkyu bysDVªkWu] VqVs gq, ca/k esa bls iw.kZ djus ds fy, pys tkrs gSA  
 (3) n-Hkkx dh vksj ,d ca/k VqVrk gS rFkk ca/k ls eqDr bysDVªkWu p-Hkkx dh vksj VqVs gq, cU/k dks iw.kZ djus ds fy, 

pys tkrs gSA  
 (4) p-Hkkx dh vksj ,d cU/k VqVrk gS rFkk cU/k ls eqDr bysDVªkWu] n-Hkkx dh vksj VqVs gq, cU/k dks iw.kZ djus dsd 

fy, pys tkrs gSA  
 

D-4. P-N lfU/k dh vo{k; ijr] [kqys ifjiFk esa j[krh gS &  
 (1) bysDVªkWu     (2) dksVj 
 (3) xfr ugha dj ldus okys v'kqf) vk;u   (4) v'kqf) ds ijek.kq 
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D-5. fuEu okD;ks esa dkSulk dFku xyr gS \ ,d ;qfDr ftlesa P o N çdkj ds v)Zpkyd mi;ksx fd;s tkrs gS] ,d 
fuokZr ufydk dh rqyuk esa vf/kd mi;ksxh gS D;ksafd µ 

 (1) rUrq dks xeZ djus ds fy, 'kfDr dh vko';drk ugh gksrhA 
 (2) ;g vf/kd LFkk;h gSaA 
 (3) blesa cgqr de Å"ek mEiUu gksrh gSaA 
 (4) laf/k ij mPp foHkoiru ds dkj.k bldh n{krk mPp gSA 
 

D-6. P-N laf/k esa vo{k; ijr cuus dk dkj.k gS-      
 (1) dksVjksa dk viogu    (2) Lora=k vkos'k okgdks dk folj.k 
 (3) v'kqf) vk;uks dk foLFkkiu     (4) bysDVªkWuksa dk viogu 
 

D-7. P-N laf/k esa lEidZ foHko gksrk gS-       
 (1) P {ks=k ij /kukRed o N {ks=k ij _.kkRed  (2) P {ks=k ij _.kkRed o N {ks=k ij /kukRed 
 (3) 'kwU;      (4) vuUr 
 

D-8. tc P-N lfU/k esa /kkjk dk eku c<+rk gS rc lEidZ foHko dk eku µ    
 (1) ?kVrk gS  (2) c<+rk gS  (3) vifjofrZr jgrk gS (4) rki ij fuHkZj djrk gSA 
 

D-9. flfydkWu P-N Mk;ksM ds vxz o i'p vfHkufr esa vkos'k okgdksa ds izokg dk dkj.k gS- 
 (1) i'p o vxz vfHkufr nksuksa esa viogu ds dkj.k 
 (2) vxz vfHkufr esa viogu rFkk i'p vfHkufr esa folj.k ds dkj.k 
 (3) i'p vfHkufr esa viogu rFkk vxz vfHkufr esa folj.k ds dkj.k 
 (4) vxz o i'p vfHkufr] nksuksas esa folj.k ds dkj.k 
 

D-10. P-N laf/k esa vojks/kh foHko vf/kdre gksrk gSa µ      
 (1) mRØe vfHkufr esa       (2) vxz vfHkufr esa 
 (3) tc laf/k Mk;ksM+ fn"Vdkjh ds :i esa mi;ksx gksrk gSa (4) 'kwU; vfHkufr esa 
 

D-11. P-N laf/k esa folj.k /kkjk izokfgr gksrh gS &          
 (1) N {ks=k ls P {ks=k dh vksj     
 (2) P {ks=k ls N {ks=k dh vksj 
 (3) N {ks=k ls P {ks=k dh vksj ;fn laf/k vxz vfHkur gS ,oa foijhr fn'kk esa ;fn ;g mRØe vfHkur gSaA  
 (4)  P {ks=k ls N {ks=k dh vksj ;fn laf/k vxz vfHkur gS ,oa foijhr fn'kk esa ;fn ;g mRØe vfHkur gSaA  
 

D-12. P-N laf/k esa viogu /kkjk izokfgr gksrh gS µ       
 (1) N {ks=k ls P {ks=k dh vksj    
 (2) P {ks=k ls N {ks=k dh vksj 
 (3) N {ks=k ls P {ks=k dh vksj ;fn laf/k vxz vfHkur gS ,oa foijhr fn'kk esa ;fn ;g mRØe vfHkur gSa  
 (4)  P {ks=k ls N {ks=k dh vksj ;fn laf/k vxz vfHkur gS ,ao foijhr fn'kk esa ;fn ;g mRØe vfHkur gSa   
 

D-13. mRØe vfHkur P-N laf/k ds fy, µ     
 (1) P {ks=k /kukRed gS ,oa /kkjk bysDVªkWuks ds dkj.k gSa 
 (2) P {ks=k /kukRed gS ,oa /kkjk dksVjksa ds dkj.k gSa 
 (3) P {ks=k _.kkRed gS ,oa /kkjk bysDVªkWuksa ds dkj.k gSa 
 (4) P {ks=k _.kkRed gS ,oa /kkjk bysDVªkWu o dksVj nksuksa ds dkj.k gSa 
 

D-14. P-N laf/k esa tc :ds gq, bysDVªkWu rFkk dksVj P ls N rFkk N ls P dh vksj xeu djrs gS rks-  
 (1) laf/k ij +ve rFkk–ve vk;u c<+rs gS  (2) laf/k ij bysDVªkWu c<+rs gS 
 (3) laf/k ij dksVj c<+rs gS    (4) laf/k ij dksVj rFkk bysDVªkWu c<+rs gSA 
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D-15. Ge ls fufeZr P-N laf/k ds vojks/kh foHko dk eku gS-  
 (1)  vxz /kkjk dh fn'kk esa 0.03 oksYV  (2) vxz/kkjk ds foifjr fn'kk eas 0.3  oksYV 
 (3)  vxz /kkjk ds foifjr fn'kk esa 25 oksYV   (4) vxz /kkjk dh fn'kk essa 25 oksYV  
 

D-16. P-N laf/k esa og {ks=k ftlesa dksbZ Lora=k bysDVªkWu rFkk dksVj ugha gksrs gS-   
 (1) P-{ks=k   (2) N-{ks=k  (3) laf/k   (4) vo{k; {ks=k 
 

D-17. ,d ;qfä ftldk ,d fljk _.kkRed VfeZuy ls rFkk nwljk fljk /kukRed VfeZuy ls tqM+k gqvk gSA ;fn nksuksa fljksa 
ij lIykbZ cny nh tk;s rks /kkjk izokfgr ughas gksrh gS rks ;qfä gS-   

 (1) P-N laf/k  (2) VªkaftLVj  (3) thuj Mks;ksM  (4) Vªk;ksM 
 

D-18. laf/k Mk;ksM esa mRiUu foHko jksf/kdk fojks/k djrh gS-     
 (1) nksuksa {ks=kksa esa dsoy vYila[;d okgdksa dk  (2) cgqla[;d okgdksa dk 
 (3) N-{ks=k esa bysDVªkWuksa dk    (4) P-{ks=k esa dksVjks dk 
 

D-19. P-N laf/k Mk;ksM fuEu ls tksM+us ij vpkyd dh Hkkafr dk;Z djrk gS-    
 (1) izR;korhZ /kkjk ls    (2) vxz vfHkufr esa  
 (3) i'p vfHkufr esa    (4) mijksä esa ls dksbZ ugha 
 

D-20. ;fn ,d Mk;ksM ij vxz vfHkufr foHko c<+k;k tk;s rks vo{k; ijr dh pkSM+kbZ -       

 (1) ?kVrh gS  (2) c<+rh gS  (3) ?kVrh&c<+rh gS (4) ifjofrZr ugha gksrh  
 

D-21. P-N laf/k Mk;ksM dk i'p vfHkufr esa izfrjks/k gS] yxHkx-   
 (1) 1 ohm  (2) 102 ohm  (3) 103 ohm  (4) 106 ohm 
 
 

D-22. fuEu esa ls fdl fLFkfr esa laf/k Mk;ksM i'p vfHkufr esa ugha gS-   

 (1) +5V +10V  (2) –10V –15V  (3) 0V 1V  (4) –2V 0V

 
 

D-23. ;fn VA rFkk VB fcUnqvksa A rFkk B ds foHko gks rks fn;s x;s ifjiFk esa A rFkk B ds e/; rqY; çfrjks/k gksxk& 

     

A B

10

10

 
 (1) 10 vkse ;fn VA > VB     (2) 5 vkse ;fn VA < VB  
 (3) 5 vkse ;fn VA > VB    (4) 20 vkse ;fn VA > VB 
 

D-24. P-N laf/k esa voyka'k Hkatu dk dkj.k &  
 (1) QehZ Lrj ds LFkkukUrj.k ls    

(2) pkyd csUM esa bysDVªkWu ds Øe'k% VDdj izHkko ls  
 (3) oftZr ÅtkZ vUrjky ds c<us ls   

(4) de v'kqf) lkUnzrk ls  
 

D-25. ;fn ,d P-N laf/k ds nks fljs ,d rkj }kjk tksMk+ tk;s rks µ    
 (1) ifjiFk esa ,d LFkk;h /kkjk çokfgr ugha gksxhA 
 (2) N {ks=k ls P {ks=k dh vksj ,d LFkk;h /kkjk gksxhA 
 (3) P {ks=k ls N {ks=k dh vksj ,d LFkk;h /kkjk gksxhA 
 (4) /kkjk gks Hkh ldrh gS ;k ugha Hkh ;g la;kstd rkj ds çfrjks/k ij fuHkZj djrk gSaA 
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D-26. QksVks Mk;ksM dk fpUg gSa µ   

 (1)   (2)   (3)   (4)  

 

D-27. thuj Mk;ksM dk ladsr gS-   

 (1)   (2)   (3)   (4)  

 

D-28. dFku 1 o 2 dks /;ku esa j[kdj lgh mÙkj igpkuks-      
 [1] thuj Mk;ksM ges'kk i'pvfHkufr esa tksM+k tkrk gSA  
 [2] P-N laf/k ij foHkojksf/kdk yxHkx 0.1oksYV ls 0.3 oksYV ds e/; fLFkr gksrh gSA 
 (1) [1] o [2]  lgh gS    (2) [1] o [2]  xyr gS 
 (3) [1]  lgh gS rFkk [2] xyr gS   (4) [1] xyr o [2] lgh gS 
 

D-29. fp=k esa tesZfu;e o flyhdkWu ds nks Mk;ksM fp=kkuqlkj 12 oksYV fo+|qr okgd cy dh cSVjh ,oa 10 kds yksM 
izfrjks/k ls tksM+k x;k gSA tesZfu;e Mk;ksM dk pkyu 0.3 oksYV ij o flyhdkWu Mk;ksM dk pkyu  0.7 oksYV ij gksrk 
gSA tc ifjiFk esa /kkjk izokfgr gksrh gS rks Y fljs dk foHko gksxk- 

     

12V
Si

Ge

Y

10k

 
 (1) 12 V   (2) 11 V   (3) 11.3 V  (4) 11.7 V 
 

D-30. tc izdkf'kd Mk;ksM ij izdk'k fxjkrs gS rks bldh pkydrk c<+rh gSA izk;ksfxd rkSj ij ;g ik;k tkrk gS fd 
pkydrk rHkh ifjofrZr gksrh gS ;fn vkifrr izdk'k dh rjaxnS/;Z 620 nm ls de gS rks Mk;ksM dk oftZr ÅtkZ 
vUrjky gS- 

 (1) 0.75 eV  (2) 1.1 eV  (3) 1.5 eV  (4) 2.0 eV 
 

D-31. ;fn v)Zpkyd Mk;ksM ds vxzfoHko dks 0.5V ls 2V ifjofrZr fd;k tk;s rks vxz /kkjk  1.5 mA ls ifjofrZr gksrh gS 
rks Mk;ksM dk vxz izfrjks/k gksxk- 

 (1) 1K   (2) 2K   (3) 4K   (4) 8K
 

D-32. ;fn v)Zpkyd Mk;ksM esa i'p foHko 10 oksYV rFkk 20 oksYV ij i'p /kkjk Øe'k% 25µA rFkk 50µA gks rks Mk;ksM dk 
i'p izfrjks/k gksxk- 

 (1) 40   (2) 4 × 105   (3) 40K  (4) 4 × 10–5  
 

D-33. ;fn fuos'kh çR;korhZ foHko dh vkof̀r n gSa] rc iw.kZ rjax fn"Vdkjh dh fuxZr foHko dh ÅfeZdk (ripple) vko`fr gksxhsA  

 (1) 2n   (2) n   (3) 
n
2

   (4) 
n
4

 

 

D-34. fn;s x;s ifjiFk esa thuj Mk;ksM ls izokfgr /kkjk gS-     

    

5V

500



1K

1

10 V
+
-

 
 (1) 20 mA  (2) 25 mA  (3) 15 mA  (4) 5 mA 
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D-35. fn"Vdkjh dk dk;Z gksrk gS          
 (1) izR;korhZ /kkjk dks f}"V /kkjk esa ifjofrZr djuk (2) f}"V /kkjk dks izR;korhZ /kkjk esa ifjofrZr djuk  
 (3) (1) rFkk (2) nksuksa    (4) mijksDr esa ls dksbZ ugha  
 
 

D-36. ,d fn"Vdkjh ifjiFk ls ,d leku /kkjk izkIr djus ds fy, iz;qä fo|qr ifjiFk gS&  
 (1) nksfy=k  (2) iw.kZ rjax fn"Vdkjh (3) izo/kZd  (4) fQYVj 
 

 

D-37. iznf'kZr fp=k esa flfydu Mk;ksM+ ds fy,  – V vfHkyk{kf.kd oØ iznf'kZr gSA blds laxr rhu dFku fn;s x;s gSA  

() OC {ks=k Mk;ksM+ ds i'p~ ck;l dks iznf'kZr djrk gS, () fcUnq A dk foHko yxHkx 0.2 oksYV gS rFkk ()  Y v{k 

dh /kukRed rFkk _.kkRed ds vuqfn'k fHkUu&fHkUu iSekus mi;ksx esa fy;s x;s gSA 

 

A 

B 

V C 0 



 

 (1) dsoy dFku () lgh gSA    (2) dsoy dFku () rFkk () lgh gSA  

 (3) dsoy dFku () rFkk () lgh gSA   (4) (), () rFkk () lHkh dFku lgh gSA  

[k.M (E) : VªkfUtLVj  
E-1. VªkfUtLVj esa µ    
 (1) mRltZd dk eknu lcls de gksrk gSA   (2) laxzkgd dk eknu lcls de gksrk gSA  
 (3) vk/kkj dk eknu lcls de gksrk gSA   (4) lHkh rhuksa {ks=k dk eknu leku gksrk gSA  
 

E-2. VªWkfUtLVj dk lcls iryk Hkkx gSa \   
 (1) mRltZd     (2) vk/kkj 
 (3) laxzkgd     (4) VªkfUtLVj çkpky ds vuqlkj buesa ls dksbZ ughaA 
 

E-3. VªkaftLVj ladsr esa] rhj fdldh fn'kk n'kkZrk gSa \     
 (1) mRltZd esa /kkjk    (2) mRltZd esa bysDVªkWu /kkjk 
 (2) mRltZd esa dksVj /kkjk    (4) mijksä esa dksbZ ugha  
 

E-4. VªkfUtLVj ¼izo/kZd½ esa fuxZr çfrjks/k dh rqyuk esa fuos'kh çfrjks/k gSA    

 (1) U;wu   (2) mPp   (3) U;wu vkSj mPp   (4) buesa ls dksbZ ughaA 
 

E-5. Vªk¡ftLVj dh lkekU; lafØ;k esa  
 (1) vk/kkj mRltZd lfU/k vxzck;flr gksrh gSA  (2) vk/kkj laxzkgd lfU/k vxzck;flr gksrh gSA  
 (3) vk/kkj mRltZd lfU/k i'pck;flr gksrh gSA  (4) vk/kkj] laxzkgd lafU/k i'pck;flr gksrh gSA  
 

E-6. ,d mfpr :i ls vfHkur (biased) VªkaftLVj esa-  
 (1) nksuksa vo{k; ijras leku :i ls cM+h gS   

(2) nksuksa vo{k; ijras leku :i ls NksVh gS 
 (3) mRltZd&vk/kkj vo{k; ijr cM+h gS ysfdu vk/kkj&laxzkgd vo{k; ijr NksVh gS 
 (4) mRltZd&vk/kkj vo{k; ijr NksVh gS ysfdu vk/kkj&laxzkgd vo{k; ijr cM+h gS 
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E-7. N-P-N VªkfUtLVj esa] mRltZd /kkjk gSa µ    
 (1) laxzkgd /kkjk ls FkksMh lh vf/kd   (2) laxzkgd /kkjk ls gYdh FkksMh lh de 
 (3) laxzkgd /kkjk ds cjkcj    (4) vk/kkj /kkjk ds cjkcj 
 

E-8. ,d N-P-N VªkaftLVj dk pkyu gksrk gS tc-   
 (1) nksuksa laxzkgd rFkk mRltZd] vk/kkj ds lkis{k /kukRed gS 
 (2) vk/kkj ds lkis{k laxzkgd /kukRed gS rFkk mRltZd _.kkRed gS 
 (3) laxzkgd /kukRed gS rFkk mRltZd mlh foHko ij gS 
 (4) vk/kkj ds lkis{k laxzkgd rFkk mRltZd _.kkRed gS 
 

E-9. fuEu ifjiFkksa esa ls dkSulk ,d CE foU;kl esa lfØ; {ks=k  (active region) esa dk;Z djrs gq;s ,d PNP VªkaftLVj dh 
lgh vfHkufr (biasing) iznf'kZr djrk gS- 

 (1) –

+

CB

E

–
+   (2) 

–

+

C
B

E

–
+   (3) –

+

CB

E
–
+

  (4)
–

+

CB

E
–
+

  

 

E-10. VªkfUtLVj dks ço/kZd ds :i esa mi;ksx djus ds fy,A  
 (1) mRltZd vk/kkj laf/k vxz vfHkur esa ,oa lxzkgd laf/k mRØe vfHkur esa gksrh gSaA 
 (2) vfHkur foHko vko';d ugha gSaA   
 (3) nksuks laf/k vxz vfHkur esaA 
 (4) nksuks laf/k mRØe vfHkur esaA 
 

E-11. ço/kZd dqN ugha cfYd ,d nksfy=k gS ftlesa gksrk gS &     
 (1) /kukRed iqu% fuos'ku (2) mPp yfC/k   (3) dksbZ iquZHkj.k ugha    (4) _.kkRed iquZHkj.k fuos'ku  
 
 

E-12. tc N-P-N VªkaftLVj dk ,d izo/kZd ds :i esa iz;ksx fd;k tkrk gS-  
 (1) bysDVªkWu vk/kkj ls mRltZd dh vksj xfr djrs gS (2) bysDVªkWu mRltZd ls vk/kkj dh vksj xfr djrs gS 
 (3) bysDVªkWu laxzkgd ls vk/kkj dh vksj xfr djrs gS (4) dksVj vk/kkj ls mRltZd dh vksj xfr djrs gS 
 

E-13. mHk;fu"B mRltZd ifjiFk dks ,d ço/kZd ds :i esa mi;ksx djrs gS] bldk /kkjk ykHk 50 gSA ;fn fuos'kh  
çfrjks/k 1 k gS ,oa fuos'kh foHko 5 volt gS rc fuxZr /kkjk gksxhA  

 (1) 250 mA  (2) 30 mA  (3) 50 mA  (4) 100 mA 
 

E-14. N-P-N VªkfUtLVj ifjiFk esa laxzkgd /kkjk 10 mA gSA ;fn mRlftZr bysDVªkWuks esa lsa 90% laxzkgd ij igq¡prs gS rks 
mRltZd /kkjk (E) ,oa vk/kkj /kkjk (B) gksxh µ       

 (1) E = 1mA; B = 11 mA   (2) E = 11 mA; B = 1 mA 
 (3) E = –1 mA; B = 9 mA   (4) E = 9 mA ; B = –1 mA 
 
 

E-15. fuEu esa ls dkSulk lR; gSaµ   
 (1) mHk;fu"B vk/kkj VªkfUtLVj T;knkrj mi;ksx esa ysrs gaS] D;ksafd /kkjk ykHk vf/kdre gSaA  
 (2) mHk;fu"B mRltZd T;knkrj mi;ksx esa ysrs gS] D;ksafd /kkjk ykHk vf/kdre gSaA 
 (3) mHk;fu"B laxzkgd T;knkrj mi;ksx esa ysrs gSa] D;ksafd /kkjk ykHk vf/kdre gSaA 
 (4) mHk;fu"B mRltZd lcls de mi;ksx esa vkus okyk VªkaftLVj gaSA 
 

E-16. VªkfUtLVj ds fy, /kkjk ço/kZu xq.kkadks esa lEcU/k gS µ  

 (1) 
1


 


  (2) 
1


 
 

  (3) 
1 

 


  (4) 
1


 
 

 

 

E-17. ,d VªkaftLVj ds fy,,  = 0.9, gks rks  dk eku gS-   
 (1) 1   (2) 0.09   (3) 0.9   (4) 9 
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E-18. ,d mHk;fu"B&vk/kkj izo/kZd dh rjg dk;Zjr~ ,d P-N-P VªkaftLVj eas /kkjk ykHk 0.96 gS rFkk mRltZd /kkjk  
7.2 mA. gSA vk/kkj /kkjk gS-    

 (1) 0.4 mA  (2) 0.2 mA  (3) 0.29 mA  (4) 0.35 mA 
 

E-19. ,d NPN VªkaftLVj esa] mRltZd ls 1010 bysDVªkWu 10–6 s esa mRlftZr gksrs gS rFkk 2% bysDVªkWu vk/kkj esa dksVj ds 
lkFk iqu% la;ksftr gks tkrs gS] rks /kkjk ykHk  rFkk  gS- 

 (1) 0.49, 9.8  (2) 0.58, 4.9  (3) 0.78, 49  (4) 0.98, 49 
 
 

E-20. fn[kk;s x;s fp=k esa mHk;fu"B mRltZd foU;kl esa ,d N-P-N VªkaftLVj ftldk /kkjk ykHk  = 100 gS] dk iz;ksx 
fd;k tkrk gSA izo/kZd dk fuxZr oksYVst gksxk-  

    

10k

Vout

1k1mVs

 
 (1) 10 mV  (2) 0.1 V  (3) 1.0 V  (4) 10 V 
 
E-21. ,d N-P-N VªkaftLVj dks mHk;fu"B mRltZd foU;kl esa tksM+k tkrk gS] ftlesa laxzkgd L=kksr ij foHko iru 8 oksYV gS 

rFkk laxzkgd ifjiFk esa tqM+s gq;s 800 vkse ds yksM izfrjks/k ds fljksa ij foHko iru 0.8 oksYV gSA ;fn /kkjk izo/kZu 

xq.kd ()
25
26

 gS rFkk VªkaftLVj dk fuos'kh izfrjks/k 200 vkse gS] rks laxzkgd&mRltZd oksYVrk] vk/kkj /kkjk] oksYVrk 

ykHk o 'kfä ykHk gS- 
 (1) 3.5 V, 2 × 10–5 A rFkk AV = 50V, AP = 6500 (2) 7.2 V, 4 × 10–5 A rFkkAV = 100V, AP = 2500 
 (3) 4.5 V, 3 × 10–5 A rFkk AV = 50V, AP = 6500 (4) 5.6 V, 3 × 10–5 A rFkk AV = 60V, AP = 7500 
 

E-22. ,d NPN VªkaftLVj esa vk/kkj /kkjk rFkk laxzkgd /kkjk Øe'k% 100µA rFkk 9 mA gS] rks mRltZd /kkjk gksxh- 
 (1) 9.1mA  (2) 18.2mA  (3) 9.1µA  (4) 18.2µA 
 

E-23. ,d mHk;fu"B ifjiFk esa] ;fn VCE 0.2V ls ifjofrZr gksrk gS] rks laxzkgd /kkjk 4 × 10–3 mA ls ifjofrZr gks tkrh 
gSA fuxZr izfrjks/k gksxk-  

 (1) 10 k  (2) 30 k  (3) 50 k  (4) 70 k
 

E-24. dkSu lk dFku lR; ugha gS- 
 (1) ,d nksyd esa nksyu gksrs jgrs gSaA   

(2) nksyd ,d lfØ; (active) ifjiFk gksrk gS 
 (3) ,d nksyd esa dksbZ oksYVrk ykHk ugha gksrk gS 
 (4) nksyd ,d izo/kZd dh rjg dk;Z djrk gS ftldk oksYVrk ykHk vuUr gksrk gS 
 

[k.M (F) : rkfdZd }kjd  
 

F-1. uhps fn;s pkj rkfdZd }kj ds fpUg gSA NAND, NOR rFkk OR Øe'k% gS-                  

 

yA

B
(i)  

y
A

(ii)  

yA

B
(iii)  

yA

B
(iv)  

   
 (1) (iv), (i), (iii)  (2) (i), (iii), (iv)  (3) (i), (ii), (iii)  (4) (i), (iv), (ii) 
 

F-2. OR }kj dk fuxZr (output) 1 gS-     
 (1) ;fn nksuksa fuos'kh flXuy 'kwU; gks   (2) ;fn ,d ;k nksuksa fuos'kh flXuy 1 gks  
 (3) dsoy rHkh tc nksuksa fuos'kh flXuy 1 gks  (4) ;fn izR;sd fuos'kh flXuy 'kwU; gks 
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F-3. fuEu fp=k ftl rdZ Qyu (logic function) dks crk;sxk] og gS&  

Y

B

A

  
 (1) AND xsV  (2) NAND xsV  (3) OR xsV  (4) XOR xsV 
 

F-4.    nh xbZ lR; lkj.kh fdl rdZ }kj ds fy, gS-      

     
000

010

001

111

YBA

 
 (1) AND  (2) OR   (3) NOR  (4) NAND 
 

F-5. NAND }kj %         
 (1) ,d ewyHkwr }kj gS    (2) ,d lkoZf=kd }kj ugha gS  
 (3) ,d lkoZf=kd }kj     (4) bueas ls dksbZ ughA 
 
F-6. fuEu lR; lkj.kh fdl rkfdZd }kj (gate) ds fy, nh xbZ gS-     

     
100

101

110

011

YBA

 
 (1) NAND   (2) XOR   (3) NOR   (4) OR 
 

F-7. fuEu fn;s x; ifjiFk esa nks fuos'kh rjax A rFkk B dks ,d lkFk vkjksfir fd;k tkrk gS - 

B

A

 

A

B

Y

                
 rks ifj.kkeh Y rjax izfr:i gksxk -  

 (1)  (2)  (3)  (4)  
 

F-8. fuEu ifjiFk ds fy, cwyh;u O;atd gS& 

A

B

Y

C  
 (1) Y = ABC  (2) Y = A + BC  (3) Y = (A + B) C (4) Y = AB + C 
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F-9. fn;s x;s ykWftd xsVksa ds fudk; ds fy, ;fn fuos'kh (inputs)  A, B, C dh fLFkfr A = B = C = 0 rFkk A = B = 1, 
C = 0 gks] rks fuxZr (output) D dh fLFkfr gksxh : 

 
 (1) 0, 0   (2) 0, 1   (3) 1, 0   (4) 1, 1 
 

F-10. NOR }kj dk cwyh;u lehdj.k gS-     

 (1) C = A + B  (2) C A B    (3) C = A + B  (4) .C A B  
 

F-11. cwyh;u O;atd ..(A B) (A B) 1   ds fy, fuos'kh (input) A rFkk B ds eku D;k gksaxs   
 (1) 0, 0   (2) 0, 1   (3) 1, 0   (4) 1, 1 
 

F-12. fuEu Y fuxZr ds fy, cqyh;u O;atd&  

A

B

Y

C
 

 (1) ( )A B C   (2) ( )A B C    (3) ( )A B C   (4) ( )A B C   
 

F-13. iznf'kZr NAND xsV dh O;oLFkk fuEu dh rjg dk;Z djrh gSA  

 

 (1) AND gate (2) OR gate (3) NAND gate (4) NOR gate 
 

 
 

 fpfUgr iz'u nksgjkus ;ksX; iz'u gSA 

Hkkx - I : oLrqfu"B iz'u (OBJECTIVE QUESTIONS) 
 

1. flfydkWu Mk;ksM esa vo{k; ijr dh pkSM+kbZ 1 m gS rFkk foHko 0.6 V gS] rc vo{k; ijr esa fo|qr {ks=k gksxk  
 (1) 'kwU;   (2) 0.6 Vm–1  (3) 6 × 104 V/m  (4) 6 × 105 V/m 
 

2. fp=k esa fn[kk;s x;s ifjiFk esa yxs ,d vkn'kZ PN-laf/k ls izokfgr /kkjk gS     

 
 (1) 'kwU;   (2) 1 mA  (3) 10 mA  (4) 30 mA 
 
 

3. layXu fp=k esa /kkjk dk eku gksxk  

+4V P       N
+1V300 

 
 (1) 0 amp  (2) 10–2 amp  (3) 1 amp  (4) 0.10 amp 
 
4. iw.kZ rjax fn"Vdkjh dh vf/kdre n{krk gS  
 (1) 100 %  (2) 25.20 %  (3) 40.2 %  (4) 81.2 % 
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5. fn;s x;s ifjiFk esa nks Mk;ksM gS] çR;sd dk vxz fn'kk esa çfrjks/k 50  gS rFkk i'p çfrjks/k vuUr gSA ;fn cSVjh dk 

foHko 6V gks rks 100  çfrjks/k ls /kkjk dh x.kuk dhft, – 

     6V

D2

D1
150

50

100        
 (1) 0.01 A  (2) 0.05 A  (3) 0.02 A  (4) 0.03 A 
 

6. pkj ,d leku çfrjks/kksa dks (çR;sd 10 ) fp=kkuqlkj tksM+k x;k gSA A rFkk B ds e/; rqY; çfrjks/k fyf[k;s - 

     D

C

A B

 
 (1) 40 ohm  (2) 20 ohm  (3) 10 ohm  (4) 5 ohm 
 

7. fn;s x;s fp=k esa Mk;ksM ls /kkjk gksxh & 

2V

R = 100

1V

 
 (1) 10 mA  (2) 1 mA  (3) 20 mA  (4) Zero 'kwU; 
 

8. fuEu esa ls dkSulk fp=k p–izdkj ds v)Zpkyd esa mtkZ Lrj lgh :i esa n'kkZrk gSA  

 (1) 

pkyd cSaM

la;ksth cSaM

   (2) 

pkyd cSaM

la;ksth cSaM

 

 (3) 

la;ksth cSaM

 (4) pkyd cSaM

la;ksth cSaM

 

 

9. p–n laf/k dh vxz vfHkufr ds fy, lgh vfHkyk{kf.kd oØ igpkfu;sA 

 (1) 

I

V

 (2) 

I

V

 (3) 

I

V

 (4) 

I

V

 

 

10. VªkaftLVj fLFkjkad  rFkk ds fy,  
 (1) =   (2) < 1 > 1  (3) = 1  (4) > 1 < 1 
 
11. ;fn = 0.98 ,oa mRltZd ls izokfgr /kkjk ie = 20 mA gks] rks dk eku gS  
 (1) 4.9   (2) 49   (3) 96   (4) 9.6 
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12. ,d Mk;ksM dks 2 oksYV dh cSVjh ls vxzck;flr fd;k tkrk gS ftlls Mk;ksM ij 0.5 oksYV foHkokUrj mRiUu gksrk gS 

tks /kkjk ls Lora=k gSA 10 mA ls Hkh vf/kd /kkjk izokfgr djus ij vR;kf/kd twy gkfu gksrh gSA rFkk Mk;ksM dks 

[kjkc gks tkrk gSA ;fn Mk;ksM 5 mA ij mi;ksx esa fy;k tk;s rks] Js.khØe esa iz;qä izfrjks/k gksxk-  

+

2V

(  )
K

R

 

 (1) 3 K  (2) 300 K  (3) 300   (4) 200 K 
 

13. ,d P–N laf/k Mk;ksM ds fy, vxz o i'p ck;l voLFkk esa izfrjks/k dk vuqikr gksrk gS-  

 (1) 102 : 1  (2) 10–2 : 1  (3) 1 : 10–4  (4) 1 : 104 
 

14. fn;s x;s ifjiFk ds fy, foHkokUrj VAB gS & 

+
-



 

 
 (1) 10 V   (2) 20 V   (3) 30 V   (4) buesa ls dksbZ ugh  
 

15. tsuj Mk;ksM iz;qä fd;k tkrk gS-      

 (1) izo/kZd dh rjg    (2) fn"Vdkjh dh rjg  

 (3) nksfy=k dh rjg    (4) foHko fu;a=kd dh rjg 
 

16. tsuj Hkatu gksxk ;fn-        

 (1) v'kqf) ijek.kqvksa dh lkanzrk de gks  (2) v'kqf) ijek.kqvksa dh lkanzrk mPp gks 

 (3) n-Hkkx esa v'kqf) ijek.kqvksa dh lkanzrk de gks (4) p-Hkkx esa v'kqf) ijek.kqvksa dh lkanzrk de gks 
 

17.* uhps iznf'kZr ifjiFk esa fljksa a rFkk b ds e/; izsf{kr fuxZr foHko V0 gks] rks 

 
(1) ;fn Mk;ksM+ vkn'kZ gks rks V0 dk 'kh"kZ eku U;wure ls 2.5 oksYV Åij gSA  

(2) fuos'kh dk v)Z /kukRed pØ dkV fn;k tkrk gSA  

(3) ifjiFk fn"Vdkjh dh rjg dk;Z djrk gSA  

(4) ;fn Mk;ksM+ flfydu Mk;ksM ¼vvkn'kZ½ gks rks V0 dk 'kh"kZ eku U;wure ls 3.2 oksYV Åij gSA 
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18. ,d izR;korhZ L=kksr (T;koØh; L=kksr ftldh vko`fÙk 50 Hz gS) dks fn"Vdkjh Mk;ksM+ ds lkFk Js.khØe esa 

100izfrjks/k rFkk 1000F /kkfjrk ds la/kkfj=k rFkk ,d fefyehVj ls tksM+k tkrk gSA dqN le; i'pkr~ fefyehVj 

'kwU; ikB~;kad nsrk gSA DC oksYVehVj dh lgk;rk ls la/kkfj=k ds fljksa ij ekik x;k foHko  

 (1) izR;korhZ L=kksr dk 'kh"kZ foHko gSA  

 (2) izR;korhZ L=kksr dk rms foHko gSA 

 (3) izR;korhZ L=kksr ds v)ZpØ dk vkSlr foHko gSA  

 (4) izR;korhZ L=kksr ds iw.kZ pØ dk vkSlr foHko gSA  

 

19. lsrq fn"Vdkjh esa nh xbZ izR;korhZ /kkjk dh fuxZr vko`rhZ D;k gksxh 

 (1) 50 Hz  (2) 'kwU;   (3) 100 Hz  (4) 25 Hz 

 

20. fuEu esa ls dkSulk midj.k bl ij vkifrr izdk'k dh rhozrk ls izfrfØ;k ugha fn[kkrk gS ? 

 (1) QksVksizfrjks/kd (LDR)    (2) QksVksMk;ksM  

 (3) izdk'k mRltZd Mk;ksM    (4) lkSj lsy 

 

21.*_ ,d f}/kqzoh; VkaftLVj esa  

 (1) lokZf/kd Hkkjh Mwck gqvk {ks=k mRltZd gS  

(2) Mwck gqvk Lrj mRltZd rFkk laxzkgd nksuksa esa leku gS  

(3) bldk vk/kkj lcls iryk Hkkx gS  

(4) tc bls mHk;fu"B mRltZd foU;kl esa tksM+rs gS] rks eq[; /kkjk lkekU;r% A dksfV dh gksrh gSA 

 

 
 fpfUgr iz'u nksgjkus ;ksX; iz'u gSA 
 

Hkkx - I : JEE (ADVANCED) / IIT-JEE ¼fiNys o"kksZ½ iz'u 
 

1. nks le:i P-N laf/k Js.khØe esa ,d cSVjh ds lkFk rhu çdkj ls tksM+h tkrh gS ¼fp=k esa½A fdlesa nksuks P-N laf/k ij  

foHkokUrj leku gS µ         

 

+

P    N P    N

(2)  

+

N    P N    P

(3)  

 (1) ifjiFk 1 o 2  (2) ifjiFk 2 o 3  (3) ifjiFk 3 o 1  (4) dsoy ifjiFk 1 
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2. ,d P-N laf/k Mk;ksM esa] tks fdlh vU; ifjiFk esa tqM+k gqvk ugha gS rks-   

 (1) lHkh LFkku ij foHko leku gksxk 

 (2) P-Hkkx dh rjQ] N-Hkkx dh vis{kk mPp foHko gksxk 

 (3) laf/k ij N-Hkkx ls P-Hkkx dh vksj fo|qr {ks=k gksxk 

 (4) laf/k ij P-Hkkx ls N-Hkkx dh vksj fo|qr {ks=k gksxk 

 

3. fp=k esa çnf'kZr ifjiFk dks iw.kZ rjax fn"Vdkjh dh rjg mi;ksx djus ds fy, fuos'kh a.c. ........o........ ij tksM+h 

tkuh pkfg, rFkk fuxZr d.c. ........o........ ij çdV gksxhA    

           

 (1) A, C vkSj B, D (2) B, D vkSj A, C (3) A, B vkSj C, D (4) C, A vkSj D, B 

 

4. ,d...... vfHkfur P-N laf/k esa dksVjksa dk ifj.kkeh çokg N-{ks=k ls P-{ks=k dh vksj gksrk gSaµ 

 (1) vxz    (2) mRØe   (3) ugha   (4) 1 o 2 nksuksa 

 

Hkkx - II : JEE (MAIN) / AIEEE ¼fiNys o"kksZ½ iz'u 
 

1. ije 'kwU; rki ij Si dk O;ogkj fdlds leku gksxk       [AIEEE-2002] 
 (1) v/kkrq      (2) /kkrq    
 (3) dqpkyd      (4) buesa ls dksbZ ugh 
 

2. rki c<kus ls pkyd o v}Zpkyd inkFkZ ds fof'k"V izfrjks/k %  
 (1) nksuks ds fy, c<sxs    (2) nksuks ds fy, ?kVsxsa  
 (3) Øe'k% c<rs gS o ?kVrs gSA    (4) Øe'k% ?kVrs gS o c<rs gSA  
 

3. ca/k mtkZ vUrjky vf/kdre fdl inkFkZ ds fy, gksrk gSA      [AIEEE-2002] 
 (1) /kkrq        (2) vfrpkyd inkFkZ   
 (3) fo/kqr:) inkFkZ      (4) v/kZpkyd  
 

4. cgqla[;d vkos'k okgdks dks mRiUu djus ds fy,] VªkftLVj ds fdl Hkkx dks lokZf/kd ekfnr (doped) fd;k tkrk gS  
            [AIEEE-2002]  
 (1) mRltZd       (2) vk/kkj  
 (3) laxzkgd       (4) mi;qZDr rhuksa esa ls dksbZ Hkh   
 

5. rkacs o tesZfu;e dh ifV~Vdk dks d{kh; rki ls 80 K rd B.Mk fd;k x;k gS] budk izfrjks/k   [AIEEE-2003]  

 (1) nksuks ds fy, ?kVsxk     

 (2) rkacs dh ifV~Vdk dk c<sxk o tesZfu;e dk ?kVsxk  

 (3) rkacs dh ifV~Vdk dk ?kVsxk o tesZfu;e dk c<sxk  

 (4) nksuks ds fy, c<sxk  
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6. /kkrq vkSj v/kZpkyd esa rki ds lkFk izfrjks/k esa ifjorZu dk eq[; dkj.k gS &     [AIEEE-2003] 
 (1) tkyd lajpuk     (2) rki ds lkFk vkos'k okgdks dh la[;k esa ifjorZu  
 (3) ca/k izdkj      (4) rki ds lkFk fo{ksi.k izfØ;k esa ifjorZu  
 

7. tc P-N lU/kh Mk;ksM dks vxz ck;flr fd;k tkrk gS rks -     [AIEEE-2004] 
 (1) vo{k; ijr ?kVrh gS rFkk vojks/kh Åpk¡bZ c<+rh gSA  
 (2) vo{k; ijr pkSM+h gksrh gS rFkk vojks/kh Åpk¡bZ ?kVrh gSA 
 (3) vo{k; ijr rFkk vojks/kh Åpk¡bZ nksauks ?kVrh gSA  
 (4) vo{k; ijr rFkk vojks/kh Åpk¡bZ nksauks c<+rh gSA 
 

8. tc npn VªkftLVj dks vko/kZd dh Hkkafr iz;ksx fd;k tkrk gSA rks      [AIEEE-2004] 

 (1) bysDVªku vk/kkj ls laxzkgd dh vksj izokfgr gksrs gSA  

 (2) dksVj mRltZd ls vk/kkj dh vksj izokfgr gksrs gS  

 (3) bysDVªku laxzkgd ls vk/kkj dh vksj izokfgr gksrs gSA    

 (4) dksVj vk/kkj ls mRltZd dh vksj izokfgr gksrs gSA  
 

9. v/kZ pkyd dh fo/kqr pkydrk c<rh gS tc bl ij 2480 nm ls de rjax nS/;Z ds fofdj.k vkifrr gksrs gSA bl 

v/kZ pkyd dk oftZr mtkZ vUrjky (eV) gksxk       [AIEEE-2005] 

 (1) 1.1 eV  (2) 2.5 eV  (3) 0.5 eV  (4) 0.7 eV 
 

10. mHk;fu"V vk/kkj vko/kZd esa fuos'kh foHko ladsr o fuxZr foHko ladsr esa dykUrj gksxk A   [AIEEE-2005] 

 (1) 
4


   (2)    (3) 'kwU;   (4) 
2


  

 

11. 50 Hz vko`fÙk ij dk;Zdkjh iw.kZrjax fn"Vdkjh ds fuxZr rjax ladsr dh ewy vko`fÙk D;k gksxhA  [AIEEE-2005] 

 (1) 50 Hz  (2) 25 Hz  (3) 100 Hz  (4) 70.7 Hz 

 

12. fdlh v)Zpkyd esa bysDVªku o dksVj dh lkUnzrkvksa dk vuqikr 
7
5

 gS o /kkjkvksa dk vuqikr 
7
4

 gSA rc viogu osxksa 

dk vuqikr D;k gksxk A          [AIEEE 2006] 

 (1) 5/8   (2) 4/5   (3) 5/4   (4) 4/7 
 

 

13. mHk;fu"V vk/kkj ck;flr VªkaftLVj esa laxzkgd /kkjk 5.488 mA, mRltZd /kkjk 5.60 mA gSA vko/kZu xq.kkad () dk 

eku gksxk           [AIEEE 2006] 

 (1) 49   (2) 50   (3) 51   (4) 48 
 
 

14. ;fn bl v)Zpkyd dk tkyd fu;rkad ?kVk;k tk;s rks fuEu esa ls dkSulk fodYi lgh gSA  

            [AIEEE 2006] 

 
 (1) lHkh EC, Eg , Ev c<sxsa     (2) EC o EV c<sxk fdUrq Eg ?kVsxk  

 (3) Ec o Ev ?kVsxk fdUrq Eg c<sxk    (4) lHkh EC,Eg , Ev ?kVsxsa  
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15. ifjiFk esa nks Mk;ksM foijhr fn'kk esa lekUrj Øe tqMs gSaA ifjiFk esa izokfgr /kkjk Kkr dfj,A  [AIEEE 2006] 

 

12 V

4 

3  2 

D1
D2

 
 (1) 2.31 A   (2) 1.33 A   (3) 1.71 A   (4) 2.00 A 

 

16. ;fn p-n laf/k Mk;ksM esa 10 V  oxkZdkj fuos'kh ladsr yxk;k tk;s rks RL ij fuxZr ladsr gksxkA  [AIEEE 2007] 

 

 (1)  (2)  (3)  (4)  



17.  dkcZu] flyhdkWu] o tesZfu;e izR;sd esa pkj la;ksth bysDVªku gksrs gSA d{kh; rki ij fuEu esa ls dkSulk dFku 

lokZf/kd mi;qDr gSA          [AIEEE 2007] 

 (1) dkcZu esa eqDr pkyd bysDVªkWu dh la[;k Si o Ge.ls vf/kd gksrh gSA  

 (2) rhuksa es eqDr pkyd bysDVªkWu dh la[;k ux.; gksrh gSA  

 (3) rhuksa es eqDr pkyd bysDVªkWu dh la[;k cgqr vf/kd gksrh gSA  

 (4) Si  o Ge esa eqDr pkyd bysDVªkWu dh la[;k dkcZu dh rqyuk esa vf/kd gksrh gSA  
 

18.  ,d dk;Zdkjh VªkaftLVj ds rhuks in P, Q o R eYVhehVj }kjk tkaps tkrs gSA P o Q ds e/; dksbZ pkyu izkIr ugh 

gksrk gSA eYVhehVj ds mHk;fu"V fljk (_.kkRed) dks R ls lEidZ djus ij o nqljs fljs (/kukRed ) dks P vFkok Q 

ls lEifdZr djus ij eYVhehVj }kjk dqN izfrjks/k ekfir gksrk gSA bl VªkftLVj ds fy, fuEu esa ls dksulk fodYi 

lgh gksxk A           [AIEEE 2008] 

 (1) ;g ,d pnp VªkaftLVj gS ftlesa R laxzkgd gS  (2) ;g ,d pnp VªkaftLVj gS ftlesa R mRltZd gS 

 (3) ;g ,d npn VªkaftLVj gS ftlesa R laxzkgd gS (4) ;g ,d npn VªkaftLVj gS ftlesa R vk/kkj gS 
 

19.  fuEu ifjiFk esa A o B nks fuos'kh ladsr n'kkZrs gS o C fuxZr ladsr n'kkZrk gSA    [AIEEE 2008] 

 
 ifjiFk O;Dr djrk gSA  

 (1) AND }kjd  (2) NAND }kjd  (3) OR }kjd  (4) NOR }kjd 
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20. fufnZ"V rkfdZd ifjiFk ( logic circuit ) esa fuos'kh rjax :i ‘A’ o ‘B’  gSA mi;qDr fuxZr rjax :i pqfu;sA  
[AIEEE 2009] 

       

 (1)   (2)  

 (3)   (4)  

 

21. fp=k esa n'kkZ;h p-n laf/k (4) fn"Vdkjh dh Hkkafr O;ogkj djrh gSA ifjiFk esa izR;korhZ /kkjk lzksr (V) tksMk x;k  
           [AIEEE 2009] 

 
 izfrjks/k (R) esa /kkjk () ds fy, mi;qDr oØ gksxk  

 (1)   (2)  

 (3)    (4)  



22. OR xsV ds fuxZr dks NAND xsV ds nksauks fuos'kksa ls tksM+k tkrk gSA la;kstu bl Hkkafr dk;Z djsxk :  
          [AIEEE 2011, 11 May; 4, –1] 
 (1) NOT xsV  (2) NOR xsV  (3) AND xsV  (4) OR xsV  
 

23. fp=k esa n'kZ;s pkj NAND xsV dh lR; lkfj.kh gksxh :     [AIEEE 2012 ; 4, –1] 

 

 (1) 

A B Y

0 0 0

0 1 1

1 0 1

1 1 0

   (2) 

A B Y

0 0 0

0 1 0

1 0 1

1 1 1

  

 

 (3) 

A B Y

0 0 1

0 1 1

1 0 0

1 1 0

   (4) 

A B Y

0 0 1

0 1 0

1 0 0

1 1 1
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24. ,d LED dh  – V y{k.krk gS :       [JEE-MAIN 2013] 

 (1)   (2)     

 

(3)    (4)  

 

25. vxzflr ck;l okyk Mk;ksM tksM+ gS       [JEE-MAIN 2014 ; 4/120. –1] 

 (1) 
–2V+2V

    (2) 
–3V–3V

 

 (3) 
4V2V

   (4) 
+2V–2V

 

 

26. rkWck rFkk vekfnr (undoped) flfydku ds izfrjks/kksa dh muds rkieku ij fuHkZjrk] 300 – 400 K rkieku varjky 
esa] ds fy;s lgh dkFku gS :       [JEE-MAIN 2016 ; 4/120. –1] 

 (1) rkWck ds fy;s js[kh; c<+ko rFkk flfydku ds fy;s pkj?krkadh c<+ko  
(2) rkWck ds fy;s js[kh; c<+ko rFkk flfydku ds fy;s pj?kkrkadh ?kVko 
(3) rkWck ds fy;s js[kh; ?kVko rFkk flfydku ds fy;s js[kh; ?kVko 
(4) rkWck ds fy;s js[kh; c<+ko rFkk flfydku ds fy;s js[kh; c<+koA 

 

27. ,d xsV esa a,b,c,d buiqV gS vkSj x  vkmViqV gSA rc fn;s x;s Vkbe &xzkQ ds vuqlkj xsV gSA   

         [JEE-MAIN 2016 ; 4/120. –1]  

 
d 

c 

b 

a 

x  

 (1) AND   (2) OR   (3) NAND  (4) NOT 
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28. fp=k Øe'k% fdu lsehdUMDVj fMokbZl ds vfHky{kkf.kd xzkQ gSA   [JEE(Main)-2016; 4/120, –1] 

 

 

V 

I 

(a) 
 

 

V 

I 

(b) 
 

 

V 

I 

(c) 

vizdkf'kr 

izdkf'kr 

 

 

V 

(c) 

izdk'k dh rhozrk 

izfrjk/k 

 
 (1) thuj M;ksM] lk/kkj.k Mk;ksM] LDR  ¼ykbZV fMisUMsUV jsftLVsUl½] lksyj lsy 

(2) lksyj lsy]  LDR  ¼ykbZV fMisUMsUV jsftLVsUl½ thuj M;ksM] lk/kkj.k Mk;ksM 

(3) thuj Mk;ksM] lksyj lsy] lk/kkj.k Mk;ksM] LDR  ¼ykbZV fMisUMsUV jsftLVsUl½ 

(4) lk/kkj.k Mk;ksM] thuj Mk;ksM] lksyj lsy]  LDR  ¼ykbZV fMisUMsUV jsftLVsUl½ 
 

29. mHk;fu"V&mRltZd foU;kl ds fy;s  rFkk  ds chp fuEu esa ls dkSulk laca/k xyr gS  rFkk  fpâ lkekU; eryc 

okys gS %         [JEE (Main) 2016 ; 4/120, –1] 

 (1) 
1–


 


  (2) 
1


 
 

  (3) 
2

21


 

 
  (4) 

1 1
1 

 
  

 

30. n-p-n VªkaftLVj ls cuk;s gq, ,d mHk;fu"B mRltZd izo/kZd ifjiFk esa fuosf'kr rFkk fuxZr fOkHkoksa ds chp dykarj 

dk eku gksxkA         [JEE (Main) 2017; 4/120, –1] 

 (1) 180°   (2) 45°   (3) 90°    (4) 135° 
 

31. fn;s x;s ifjiFk esa silicon Mk;ksM ds fy, vehVj dk ikB~;kad gksxkµ  [JEE(Main)-2018, 4/120, –1] 

 200 

3V  
 (1) 11.5mA   (2) 13.5 mA   (3) 0    (4) 15 mA  
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EXERCISE – 1 
 

Section (A) 

A-1. (2)  A-2. (3)  A-3. (1)   
A-4. (4)  A-5. (1) A-6. (4)  
A-7. (3)  A-8. (2) A-9. (4)  
Section (B) 
B-1. (2) B-2. (1,2,3,4)  
Section (C)  
C-1. (3) C-2. (4) C-3. (3)  
C-4. (3)  C-5. (2) C-6. (2)   

C-7. (4) C-8. (2) C-9. (1)  
C-10. (2) C-11. (1) C-12. (3)  
C-13. (1)  C-14. (1) C-15. (1)  
Section (D)   

D-1. (2)  D-2. (1)  D-3. (3)  
D-4. (3)  D-5. (4)  D-6. (2)  
D-7. (2) D-8. (1) D-9. (3)  
D-10. (1) D-11. (2) D-12. (1)  
D-13. (4) D-14. (1) D-15. (2)   
D-16. (4)  D-17. (1)  D-18. (2)   
D-19. (3) D-20. (1)  D-21. (4) 
D-22. (2) D-23. (3)  D-24. (2)  
D-25. (1)  D-26. (3) D-27. (1)  
D-28. (3) D-29. (4) D-30. (4)  
D-31. (1)  D-32. (2)  D-33. (1)   
D-34. (4) D-35. (1)  D-36. (4)   
D-37. (3)  
Section (E)  

E-1. (3) E-2. (2) E-3. (1)   
E-4. (1) E-5. (1, 4)  E-6. (4)   
E-7. (1)  E-8. (2)  E-9. (4)  
E-10. (1) E-11. (1)  E-12. (2)  
E-13. (1) E-14. (2) E-15. (2)   
E-16. (2) E-17. (4)  E-18. (3)   
E-19. (4) E-20. (3)  E-21. (2)  
E-22. (1) E-23. (3) E-24. (3) 

Section (F)  

F-1. (1)  F-2. (2)  F-3. (1)  
F-4.    (1)  F-5. (3)  F-6. (1)   
F-7. (1)  F-8. (3)  F-9. (4)   
F-10. (2)  F-11. (1)  F-12. (3)  
F-13. (3)  

 

EXERCISE – 2 

PART– I 

1. (4) 2. (1) 3. (2)   
4. (4) 5. (3)  6. (3)  
7. (4) 8. (3) 9. (3) 
10. (4) 11. (2) 12. (3)  
13. (4) 14. (1)  15. (4) 
16. (2)  17. (1,2,3,4) 18. (3)  
19. (3)  20. (3)  21. (1,3,4)  
 

EXERCISE – 3 
 

PART – I 

1. (2)  2. (3) 3. (2)   
4. (2)  

 

PART – II 
1. (3) 2. (3)  3. (3)   
4. (1)  5. (3)  6. (2)  
7. (3) 8. (4)  9. (3) 
10. (3)  11. (3)  12. (3) 
13. (1)  14. (2)  15. (4)  
16. (4) 17.  (4)  18.  (4) 
19.  (3)  20. (4) 21. (2) 
22. (2)  23. (1) 24. (1) 
25. (1) 26. (2)  27. (2)  
28. (4)  29. (1,3)  30.  (1) 
31. (1)  
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