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v)Zpkyd ¼lsehd.MDVj½ % os inkFkZ ftudk izfrjks/k pkyd ,oa dqpkyd 
inkFkksZa ds e/; gksrk gS vFkkZr~ izfrjks/k pkydksa ls vf/kd ,oa dqpkydksa 
(Insulator) ls de gksrk gS] v)Zpkyd dgykrs gSaA

1-  ;g 73 v.kqHkkj okyk] 4 la;kstdrk (valency) okyk 
rRo gS ftlds fØLVy lekax 
gSa rFkk DoFkukad 9400C gSA 
fp= 1 esa blds v.kqvksa dks 
fØLVy ds :i esa lek;kstu 
fn[kk;k x;k gS] ftls 
fØLVy ySfVl LVªDpj ds 
uke ls tkuk tkrk gSA fp= 
esa ge ns[krs gSa fd izR;sd 
tjesfu;e v.kq pkj v.kqvksa 
ls lg&la;kstd cU/ku  
(covalent bond) }kjk tqM+k 
gSA vr% v)Z pkyd esa bysDVªku 
lapj.k ds fy, Lora= ugha gSA 
;fn bldh ÅtkZ] fo|qr ncko ;k Å"ekferh }kjk c<+k;h tk;s rks dqN 
bysDVªku fØLVy ds vUnj pkyu fØ;k izkjEHk djsaxsA

2-  ;g Hkh ,d v)Z pkyd inkFkZ gS ftldk v.kqHkkj 28] 
la;kstdrk 4 gksrh gSA ;g Hkh ySfVl LVªDpj okyk gSA bldk izfrjks/k 
tjesfu;e ls vf/kd gksrk gSA ysfdu xq.k tjesfu;e tSls gh gSA

3-  ;g Hkh pkj la;kstd okyk] 12 v.kqHkkj okyk] ySfVl Lo:i] 
12400C DoFkukad okyk v)Zpkyd rRo gSA ;g Hkh tjesfu;e rFkk 
flfydkWu dh rjg dk;Z djrk gSA ns[ksa fp= ua- 2

fp= 1
josnkj v.kq lek;kstu
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fp= 2 dkcZu ySfVl

 (Intrinsic semiconductor)  'kq) voLFkk esa 
v)Z pkyd bufVªaftd v)Zpkyd dgykrs gSaA 'kq) voLFkk esa v)Zpkydksa 
ls gksdj cgus okyh /kkjk de gksrh gSA D;ksafd la;kstd bysDVªkuksa dh 
ÅtkZ pkyu {ks= ÅtkZ ls cgqr de gksrh gS rFkk lg&la;kstd ca/ku esa 
gksus ds dkj.k bysDVªkuksa dk pkyu cgqr de gSA vr% bysDVªku dk lapj.k 
c<+kus ds fy, bruh ÅtkZ nsuh gksxh fd og ÅtkZ bysDVªkuksa dks la;kstd 
ca/ku ls eqDr dj pkyu {ks= esa izos'k djk ldsA
 fp= ua- 3 esa bysDVªku dk lapj.k fn[kk;k x;k gSA blesa Å"ek ÅtkZ 
}kjk voLFkk ¼1½ ij bysDVªku eqDr djk;k x;k gSA voLFkk ¼2½ okyk 
bysDVªku voLFkk ¼1½ ij ,d ^gksy* (Hole) eglwl djsxk tks fd bysDVªku 
¼1½ ds eqDr gksus ij cusxk ,oa bysDVªku voLFkk (2)] voLFkk ¼1½ dh iwfrZ 
ds fy, Lo;a ogka igqapsxkA bl izdkj voLFkk ¼1½ dk gksy voLFkk ¼2½ 
ij f'k¶V gks x;kA bldks Hkjus ds fy, voLFkk ¼3½ ls bysDVªku vk,xk 
,oa gksy voLFkk ¼3½ ij igaqp tk,xkA bl Øekuqlkj gksy dh iwfrZ ds 
fy, bysDVªku vkrs jgsaxs rFkk ^gksy* vkxs c<+rk jgsxkA tSls ¼5½ voLFkk 
dk bysDVªku voLFkk ¼4½ ds ^gksy* dh iwfrZ djsxk vkfn&vkfnA bl izdkj 
^gksy* vkxs c<+rk jgsxk rFkk bysDVªku pkyu {ks= esa pyk tk;sxkA
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fp= 3 & bysDVªkuksa dk pkyu

 fdlh v.kq esa ls ;fn ,d bysDVªku eqDr dj] pkyu {ks= esa Hkst 
fn;k tk;s rks v.kq /ku vkosf'kr gks tkrk gS] vFkkZr~ blesa ,d +ve bdkbZ 
pktZ iSnk gks tkrk gSA bl izdkj /ku vkos'k iSnk djus dks ;k v.kq esa ,d 
la;kstdrk fLFkfr c<+kus dks ^gksy* (Hole) dgrs gSaA fdlh v)Z pkyd esa 
/kkjk dk cguk gksy ds cgus rFkk la;kstd bysDVªkuksa ij fuHkZj djrk gSA 
'kq) v)Z&pkyd (Intrinsic semiconductor) esa gksy dh la[;k eqDr gq, 
bysDVªkuksa dh la[;k ds cjkcj gksrh gSA ,d 'kq) v)Z pkyd fo|qrh; 
mnklhu (bad conductor of electricity) gksrk gSA
 gksy dk pyuk fp= esa le>k;k x;k gSA fp= esa gksy voLFkk ¼1½ esa 
iSnk gqvk ysfdu voLFkk ¼5½ esa igqap x;kA

(Extrinsic semiconductor) bfUVªaftd 
v)Z pkydksa esa eqDr gq, bysDVªkuksa dh la[;k gksy dh la[;k ds cjkcj 
gksrh gS] vr% gekjs mi;ksx ds ugha gS D;ksafd blesa eqDr bysDVªku mifLFkr 
ugha gksrsA vr% bl ij fu;a=.k izkIr djus ds fy, fdlh fof/k }kjk blesa 
de ;k vf/kd la;kstdrk okyk rRo cgqr de ek=k esa v'kqf) ds :i esa 
feyk;k tkrk gSA ;g v'kqf) yxHkx 1%108 ds vuqikr esa vFkkZr~ 108 v.kq 
tjesfu;e esa ,d v.kq v'kqf) dh feyk;h tkrh gSA v'kqf) ds :i esa 
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tks rRo feyk;s tkrs gSa] og gSa] cksjku B+++] ,Y;wfefu;e Al+++] bfUM;e 
In+++ ;k vklZsfud As+++++ A teZsfu;e esa bls mijksDr vuqikr esa feyk;h 
tk;s rks mldh pkydrk 6 xquk c<+ tkrh gSA bl izdkj ds v'kqf) ;qDr 
v)Zpkydksa dks ,DlfVªaftd v)Zpkyd dgrs gSaA

fp= 4 % N-izdkj ds v)Z pkyd
 ;fn As+5 dks  v)Zpkyd esa feyk;k tk;s rks fp= 4 ds vuqlkj 
bysDVªku iSnk gksrs gSa rFkk bl izdkj ds v)Zpkydksa dks N-Vkbi dk 
v)Zpkyd ;k nkrk v)Zpkyd (donor  semiconductor) dgrs gSaA
 ;fn B+3, Al+3 ;k In+3 dks v'kqf) ds :i esa feyk;k tk;s rks bl izdkj 
izkIr v)Zpkyd esa gksy ¼bysDVªkuksa dh deh½ iSnk gksrs gSaA tSlk fp= 5 
ls Li"V gSA bl izdkj ls izkIr v)Zpkydksa (acceptor  semiconductor) 

dks P-Vkbi ;k izkIrdÙkkZ v)Zpkyd dks dgrs gSaA
 bl izdkj ls izkIr v)Zpkydksa esa eqDr bysDVªkuksa ;k iSnk gq, gksy dh 
laa[;k v'kqf) ds d.kksa ds cjkcj gksrh gSA v'kqf) feykus dh izfØ;k dks 
Mksfiax (Doping) dgrs gSaA v'kqf) feykus ij ftl izdkj ds d.kksa dh 
vf/kdrk gksrh gS mlh ds vuqlkj ml v)Zpkyd dks nh?kZ vkos'k okgd 
(majority charge carrier) okyk v)Zpkyd dgrs gSa] vFkkZr~ P-Vkbi esa 
gksy vf/kdrk esa gksus ds dkj.k P-Vkbi v)Zpkyd dks gksy nh?kZ vkos'k 
okgd okyk v)Zpkyd rFkk N-Vkbi dks bysDVªku nh?kZ vkos'k okgd okyk 
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v)Zpkyd dgrs gSaA

fp= 5 % P-Vkbi ds v)Zpkyd

P-N  tc P rFkk N Vkbi tjesfu;e v)Zpkyd vkil esa 
Hkyh&Hkkafr tksM+s tkrs gSa rks ml LFkku dks] ftl ij nksuksa Vkbi ds 
v)Zpkyd feyrs gSa] taD'ku dgrs gSaA fp= 6 esa tksM+us ds rqjar ckn dh 
fLFkfr fn[kk;h x;h gSA fp= esa P-Vkbi ds v)Zpkyd esa] vf/kd + fpUg] 
P-Vkbi ds nh?kZ vkos'k okgd rFkk & fpUg y?kq vkos'k okgd ,oa blh 
izdkj blds foijhr N-Vkbi v)Zpkyd esa fn[kk;k x;k gSA tc ifjiFk 
esa dksbZ oksYVrk ugha yxk;h rc bysDVªkWu rFkk gksy b/kj&m/kj fcuk y{; 
ds ?kwers gSaA bl izdkj tc nks fHkUu izdkj ds v)Zpkydka ¼ P rFkk N½ 
dks tksM+k tkrk gS rc taD'ku ds ikl N-Vkbi ds eqDr bySDVªkWu P-Vkbi 

fp= 6 % P-N taD'ku
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ds v)Z pkyd esa tkdj gksy ls feydj ,d nwljs dks mnklhurk djuk 
izkjaHk dj nsuk pkfg,A vr% bl fØ;k ds gksus ls ,slk izrhr gksrk gS fd 
lkjs bysDVªku P-Vkbi v)Zpkyd esa tkdj lHkh gksy mnklhu dj nsaxsA 
ysfdu ,slk izk;ksxkRed :i ls laHko ugha gksrkA D;ksafd N-Vkbi ls tSls 
gh taD'ku ls bysDVªku P-Vkbi esa tkrs gSa rks N-Vkbi esa /ku vk;u] 
taD'ku ij iSnk gks tkrs gSa rFkk blh izdkj gksy dks P ls N esa tkus ij 
P ij -ve vk;u iSnk gks tkrs gSaA bl izdkj mRiUu /ku ,oa _.k vk;u] 
vkus okys gksy o bysDVªkuksa dks Øe'k% izfrdf"kZr (Repel) djrs gSa rFkk 
mlds v)Zpkyd esa okil dj nsrs gSaA vFkkZr~ taD'ku ij ,d fMify'ku 
{ks= cu tkrk gS tks fd gksy ;k bysDVªkuksa dks taD'ku ikj djus ls jksdrk 
gS] ns[ksa fp=&7

fp= 7 P-N taD'ku fMiyh'ku {ks= lfgr

1- bysDVªkWu ds P-{ks= esa tkus ls v.kq /ku (+ve) vkosf'kr
2-  gksy ds N-{ks= esa tkus ls v.kq _.k (-ve) vkosf'kr
3-  nh?kZ vkos'k okgd
4-  fMify'ku {ks=

(Depletion region) tc N-Vkbi ls eqDr bysDVªku 
taD'ku ikj dj P&Vkbi esa tkrk gSA ;k P-Vkbi ls gksy taD'ku ikj dj 
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N-Vkbi esa tkrk gS rks gksy ,oa bysDVªku vkil esa fØ;k dj ,d nwljs 
dks mnklhu dj nsrs gSa] ijarq gksy ds vkus ls P-Vkbi esa -ve vk;u iSnk 
gks tkrs gSa rFkk blh izdkj N&Vkbi esa bysdVªkWu ds tkus ls +ve vk;u 
iSnk gks tkrs gSa vFkkZr~ gksy iSnk gks tkrk gSA ;g voLFkk taD'ku LFkku 
ij iSnk gks tkrh gS vFkkZr~ P&Vkbi v)Zpkyd esa ,d -ve vkos'k dh irZ 
rFkk N-Vkbi esa ,d +ve vkos'k dh irZ cu tkrh gS ftl dkj.k P ls 
N esa vkus okys gksy ij ;k N ls P esa tkus okyh bysDVªkuksa ij izfrd"kZ.k 
cy (repulsive force) dk;Z djus yxrk gS rFkk bl izdkj P ds gksy 
;k N ds bysDVªkWu taD'ku ikj ugha dj ikrs oju~ vius gh v)Zpkyd esa 
okil tkus dks ck/; gksuk iM+rk gSA bl {ks= dks tks P rFkk N taD'ku 
ds nksuksa vksj gksrk gS rFkk bysDVªkWu ,oa gksy dks Øe'k% P rFkk N v)
Zpkyd dh vksj tkus ls jksdrk gS] fMify'ku {ks= dgrs gSa] ns[ksa fp=&7

(Forward Bias) tc cká cSVjh fdlh P-N taD'ku 
ij bl izdkj yxk;h tkrh gS fd cSVjh dk (+V) /ku /kzqo P {ks= dh vksj 
rFkk cSVjh dk -ve ¼_.k /kzqo½ N {ks= dh vksj jgs rks ml voLFkk esa cSVjh 
dk +ve gksy dks taD'ku dh vksj tkus ds fy, ck/; djrk gSA bl izdkj 
dqN gksy ,oa bysDVªkWu fMiyh'ku {ks= esa izos'k dj ,d nwljs esa foyhu gks 
tkrs gSaA bl izdkj N {ks= esa bysDVªkWuksa dh deh iSnk gks tkrh gSA ftls 
iwjk djus ds fy, cká L=ksr ¼rkj½ ls cSVjh ds izHkko ds dkj.k bysDVªkWu 
N-{ks= esa izos'k djrs gSaA blh izdkj P {ks= ls bysDVªkWu cSVjh ds /ku /kzqo 
esa izos'k dj P-{ks= esa gksy dh o`f) djrs gSaA bl izdkj gksy o bysDVªkWu 
Øe'k% P rFkk N {ks= esa mlh izdkj curs jgrs gSaA tSls&tSls fMiyh'ku 
{ks= esa foyhu gksrs gSaA bl izdkj cká ifjiFk esa bysDVªkWu dk cguk izkjaHk 
gks tkrk gS ,oa nwljs 'kCnksa esa /kkjk cguh izkjaHk gks tkrh gSA bl voLFkk 
dks QkjoMZ ok;l dgrs gSaA ns[ksa fp=&8 
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fp= % QkjoMZ ck;l

(Forward Bias) 

1-  cSVjh dk -ve, N {ks= ls rFkk cSVjh dk +ve P {ks= ls tksM+k tkrk 
gSA

2-  QkjoMZ ok;l voLFkk esa cká ifjiFk esa /kkjk cgrh gSA

3-  blesa gksy rFkk bysDVªku taD'ku ikj dj tkrs gSaA

4-  P-N taaD'ku esa /kkjk nh?kZ vkos'k okgdksa ds taD'ku ikj djus ds 
dkj.k cgrh gSA

5-  ;g voLFkk /kkjk ds cgus esa de izfrjks/k iznku djrh gSA

(Reverse Bias) tc cká cSVjh fdlh P-N taD'ku ij 
bl izdkj yxk;h tkrh gS fd cSVjh dk /ku /kzqo (+ve) N-v)Zpkyd dh 
vksj jgs rFkk _.k /kzqo (-ve) P {ks= dh vksj jgs rc bl voLFkk esa P

{ks= ds gksy cSVjh ds -ve dh vksj rFkk N-Vkbi ds bysDVªkWu +ve /kzqo dh 
vksj taD'ku ls ijs vkdf"kZr gksrs gSaA bl izdkj taD'ku ls gksdj bysDVªkWu 
cgko iSnk ugha gksrkA tc gksy ;k bysDVªkWu ¼tSlk Hkh {ks= gks½ vius cSVjh 
VfeZuy ij tkrs gSa rks bl izdkj fMify'ku {ks= c<+rk jgrk gS D;ksafd P
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rFkk N {ks= esa Øe'k% -ve rFkk +ve vk;uksa dh la[;k c<+rh jgrh gS rFkk 
var esa tc P rFkk N {ks= dk vkos'k cSVjh ds vkos'k ds cjkcj gks tkrk 
gS rks ;g fØ;k can gks tkrh gSA bl izdkj P-N {ks= esa cSVjh tksM+us dh 
fØ;k dks fjolZ ck;l dgrs gSaA ns[ksa fp=&

fp= 9 % fjolZ ok;l

1-  cSVªh dk -ve, P {ks= ls rFkk +ve, N {ks= ls tksM+k tkrk gSA

2-  fjolZ ck;l voLFkk esa tc rd vkos'k cSVjh vkos'k ds cjkcj ugha 
gks tkrk rc rd /kkjk cgrh gSA ckn esa /kkjk can gks tkrh gS vFkkZr~ 
{kf.kd /kkjk cgrh gSA

3-  fMify'ku {ks= c<+rk jgrk gSA

4-  P-N taD'ku ls gksdj FkksM+h /kkjk y?kq vkos'k okgdksa ds taD'ku ikj 
djus ls ifjiFk esa cgrh gSA

5-  ;g nh?kZ vkos'k okgdksa (majority charge carrier) dks cká ifjiFk 
esa] cgus esa cgqr vf/kd izfrjks/k iznku djrk gSA
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P-N

tSlk fd ge tkurs gSa fd 
P-N taD'ku esa QkjoMZ 
ck;l voLFkk esa cká 
ifjiFk esa /kkjk cgrh gS 
rFkk fjolZ ok;l voLFkk 
esa /kkjk ugha cgrhA bl 
izdkj geus ns[kk fd 
;fn P-N taD'ku esa 
fo|qr ds cgus dh fn'kk 
vnyrh&cnyrh jgs rks ¼vFkkZr~ AC /kkjk P-N taD'ku ij yxk;h tk;s½ 
,d ckj P-N taD'ku QkjoMZ ok;l cusxk rFkk nwljh ckj fjolZ ok;lA 
bl izdkj P-N taD'ku esa ,d ckj /kkjk cgsxh rFkk nwljh ckj ughaA 
bl dkj.k dk mi;ksx djrs gq, P-N taD'ku Mk;ksM AC fo|qr ds fy, 
fn"Vdkjh ds :i esa mi;ksx dj ldrs gSaA vFkkZr~ AC /kkjk dks ,d 
fn'kk esa cgus okyh /kkjk ds :i esa cnyus ds fy, P-N Mk;ksM taD'ku 
dk mi;ksx djrs gSaA P-N taD'ku dk nwljk mi;ksx VªkaftLVj cukus esa 
fd;k tkrk gSA blesa nks P-N taD'ku vkil esa ¶;wtdj PNP ;k NPN

VªkaftLVj cuk;s tkrs gSaA

(Transistor)  buiqV /kkjk dks vkmViqV ifjiFk esa LFkkukUrfjr 
djus okys v)Zpkyd ds cus lk/ku dks VªkaftLVj dgrs gSaA

 VªkaftLVj nks P-N taD'ku dks] ftlesa ,d taD'ku QkjoMZ ck;l rFkk 
nwljk taD'ku fjolZ ck;l gksrk gS] feykdj cuk;k tkrk gSA ns[kus esa 
VªkaftLVj nks P-N taD'kuksa dk cuk yxrk gS] D;kafd nksuksa P-N taD'kuksa 
dks bl izdkj tksM+k tkrk gS fd mudk P {ks= ;k N {ks= ,d vksj jgs] 
ns[ksa fp=&11



ST-09 [11]

fp= 11
1-  P-N taD'ku vyx&vyx voLFkk esa
2-  P-N taD'ku la;qDr voLFkk esa
3-  NPN ;k PNP VªkaftLVj dk lkadsfrd fp=

 bl izdkj P-N taD'kuksa dks tksM+us ds nks rjhds] tSlk fp= esa fn[kk;k 
tk pqdk gS] gks ldrs gSaA mlh vuqlkj VªkaftLVj nks izdkj ds gksrs gSa %&

1-  NPN VªkaftLVj% blesa nks N izdkj ds {ks=ksa ds chp ,d P izdkj dk 
{ks= gksrk gSA

2-  PNP VªkaftLVj% blesa nks P izdkj ds {ks=ksa ds chp ,d N izdkj dk 
{ks= gksrk gSA

1- NPN  tSlk gesa ekywe gS fd NPN  

VªkaftLVj nks P-N taD'kukas dks feykdj cuk;k tkrk gS] vFkkZr~ nks N-Vkbi 
v)Zpkyd ds chp ,d P-Vkbi v)Zpkyd dh irZ yxk nh tkrh gSA blesa 
,d taD'ku dks QkjoMZ ok;l rFkk nwljs dks fjolZ ok;l fd;k tkrk gSA 
VªkaftLVj dh dk;Zfof/k le>us ds fy, QkjoMZ ok;l rFkk fjolZ ok;l 
dk le>uk vko';d gS ftldk o.kZu ihNs fd;k tk pqdk gSA ;gka ;g 
ckr Hkh le>uk vko';d gS fd VªkaftLVj esa QkjoMZ ok;l okys taD'ku 
esa P-Vkbi inkFkZ dh vis{kk N-Vkbi inkFkZ esa v'kqf) ds d.k cgqr 
vf/kd gksrs gSa ftl dkj.k nh?kZ vkos'k okgd bysDVªku cgqr la[;k esa 
taD'ku ikj dj P {ks= esa tkrs gSaA budh xfr ¼cSVjh izHkko ds dkj.k½ ds 
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dkj.k rFkk la[;k ¼v'kqf) izfr'krrk ds dkj.k½ lHkh bysDVªku  P {ks= esa 
gksy ds lkFk foyhu ugha gks ikrs gSaA
 ;g P {ks= nwljs P-N taD'ku ds fy, fjolZ ok;l gS vFkkZr~ blds 
cká ifjiFk esa /kkjk dsoy y?kq vkos'k okgdksa (minority charge carrier) 

bysDVªku }kjk cgrh gS ftls fjolZ /kkjk dgrs gSaA ysfdu P {ks= esa bl 
le; QkjoMZ ok;l ds dkj.k taD'ku ikj dj dkQh bysDVªku mifLFkr 
gSA vr% lc gh fjolZ ok;l taD'ku ikj djsaxs rFkk vkmV iqV esa /kkjk 
cgsxhA QkjoMZ ok;l taD'ku ls ikj gksus okys bysDVªkuksa dh la[;k ij 
fu;a=.k dj ¼foHko ;k v'kqf) dks fu;af=r djds½ vkmV iqV /kkjk ij 
fu;a=.k fd;k tk ldrk gS bl izdkj geus ns[kk fd QkjoMZ ok;l ds 
N inkFkZ us bysDVªku mRltZu fd;kA vr% bls VªkaftLVj esa ,ehVj ;k 
mRltZd dgrs gSaA P {ks= tks fxzM dh Hkkafr dk;Z djrk gS dks ^csl* dgrs 
gSaA fjolZ ck;l (R.B.) taD'ku dk N inkFkZ bysDVªku ,d= djus dk dk;Z 
djrk gS vr% bls dysDVj ;k laxzkgd dgrs gSaA ;g cká ifjiFk esa /kkjk 
Hkstus esa lgk;d gSA bl lcdk Li"Vhdj.k fp= 12 esa fn[kk;k x;k gSA

fp= 12 NPN VªkaftLVj lkadsfrd fp= lfgr ¼nk,a½

fp= dh O;k[;k & 
1-  QkjoMZ ok;l (F.B.) taD'ku

2-  F.B. taD'ku ls vk;s bysDVªku tks P v)Zpkyd esa foyhu u gksdj 
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R.B. taD'ku dks ikj dj N v)Zpkyd esa igqaps

3-  fjolZ ok;l (R.B.) taD'ku

4-  v)Zpkyd] laxzkgd ;k dysDVj

5-  de v'kqf) okyk P v)Zpkyd ¼csl½

6-  vf/kd v'kqf) okyk N inkFkZ ¼,ehVj½

 uksV % I
B
, I

C
, I

E
] Øe'k% csl] dysDVj ,oa vehVj /kkjk gSA

 PNP  bldh dk;Zfof/k Hkh Åij o.kZu dh 
Hkkafr gh gSA vUrj dsoy N ds LFkku ij P rFkk P ds LFkku ij N ekusaxsA 
rFkk blesa F.B. ds nh?kZ vkos'k okgd bysDVªku ds LFkku ij gksy gksrk 
gSA blh izdkj R.B. dks ikj dj P {ks= esa tkus okys y?kq vkos'k okgd 
Hkh gksy gSA ckdh dk;Z fof/k Åij dh Hkkafr le>k;h tk ldrh gSA ns[ksa 
fp=&13A

fp= 13 & PNP VªkaftLVj lkadsfrd fp= lfgr ¼nk,a½

fp= dh O;k[;k
1-  QkjoMZ ok;l (F.B.) taD'ku

2-  QkjoMZ taD'ku ls vk;s gksy tks N v)Zpkyd esa foyhu ugha gks ikrs 
fjolZ ok;l taD'ku ikj dj P v)Zpkyd esa igqaps(
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3-  fjolZ ok;l (R.B.) taD'ku

4- v)Zpkyd] laxzkgd ;k dysDVj

5-  de v'kqf) okyk N v)Zpkyd ¼csl½

6- vf/kd v'kqf) okyk P v)Zpkyd ¼,ehVj½A

 fdlh VªkaftLVj ds rkjksa esa cgus okyh /kkjk dh fn'kk rhj ds fu'kku 
ls uhps fp=ksa esa fn[kk;h xbZ gS tgka ge ns[krs gSa fd PNP rFkk NPN esa 
/kkjk ds cgus dh fn'kk foijhr gS] D;ksafd ,d esa nh?kZ vkos'k okgd gksy 
gS rFkk nwljs esa bysDVªkuA ;fn ,ehVj /kkjk] csl /kkjk] dysDVj /kkjk dks 
Øe'k% I

E
, I

B
, I

C
] ls iznf'kZr djsa rks rhuksa fuEu lw= ls cfU/kr gSa%&

I
E
 =  I

B
+ I

C
]

dysDVj /kkjk I
C
] rFkk csl /kkjk I

B
 dk vuqikr ,d fLFkjkad gksrk gS ftls 

/kkjk izo/kZu (Current Gain) dgrs gSa rFkk  ¼xzhd v{kj ,YQk½ ls iznf'kZr 
djrs gSaA

,YQk  C

B

I

I
,oa oksYVst xsu = x 

yksM izfrjks/k
bu iqV izfrjks/k

/kkjk izo/kZu ,oa oksYVrk xsu ds xq.kuQy dks ikoj xsu dgrs gSaA

ikojxsu = /kkjk izo/kuZ x oksYVrk izo/kZu = 2 x yksM izfrjks/k
bu iqV izfrjks/k                 (current gain)     (voltage gain)

 bl /kkjk ds lkFk&lkFk VªkaftLVj ds fjolZ ok;l taD'ku esa csl ls 
dysDVj dh vksj Hkh /kkjk cgrh gSA ;|fi ;g /kkjk cgqr de gksrh gS] D;ksafd 
;g /kkjk y?kq vkos'k okgdksa ds dkj.k cgrh gSA bls dysDVj dV&vkQ 
/kkjk dgrs gSa ,oa I

CO 
}kjk iznf'kZr djrs gSaA ;g /kkjk ges'kk cgrh jgrh gS 

pkgs vehVj csl esa QkjoMZ ok;l /kkjk cg jgh gS ;k ughaA I
CO
 dk dejs 

ds rki ij ,d fLFkj eku gksrk gSA ysfdu rki c<+us ds lkFk&lkFk I
CO
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dk eku c<+rk gS tks fd okfnr ifj.kkeksa esa ifjorZu dj ldrk gSA vr% 
I
CO
 dk eku de gksuk pkfg, rFkk rki ifjorZu Hkh de gksuk pkfg,A 

ns[ksa fp= 14

VªkaftLVj dks ifjiFk esa yxkus ds fy, pkj VfeZuyksa dh vko';drk gksrh 
gS % nks buiqV yxkus ds fy, rFkk nks vkmViqV ysus ds fy,A ysfdu 
VªkaftLVj esa dsoy rhu VfeZuy ¼,ehVj] csl rFkk dysDVj½ gksrs gSaA vr% 
pkj VfeZuy ds rhu VfeZuy cukus ds fy, vkmViqV rFkk buiqV dk ,d 
VfeZuy dkWeu djuk iM+sxkA dkWeu VfeZuy VªkaftLVj ds ftl VfeZuy ij 
yxk;saxs mlh vuqlkj ml fof/k dk uke gksxkA bl izdkj dkWeu VfeZuy 
VªkaftLVj ij yxkus ds rhu fof/k;ka laHko gSa%&
(i)  dkWeu ,ehVj ifjiFk (CE)

(ii)  dkWeu csl ifjiFk (CB)

(iii)  dkWeu dysDVj ifjiFk (CC)

 ;g VªkaftLVj ifjiFkksa esa vf/kdrj iz;ksx 
gksus okyh fof/k gSA blesa ,ehVj buiqV rFkk vkmViqV ifjiFkksa esa dkWeu 
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jgrk gS tSlk fp= 15 esa fn[kk;k x;k gSA bldk buiqV ¼500 &1500 ½ 
rFkk vkmViqV bEihMsal ¼yxHkx 50K ½ lk/kkj.k gksrk gSA bldh oksYVrk] 
/kkjk ,oa ikoj izo/kZu vU; nksuksa izdkj dh fof/k;ksa ls vf/kd gksrk gSA 
buiqV rFkk vkmViqV esa 1800 dk dykUrj (phase difference) gksrk gSA 
/kkjk xsu 35 oksYVrk xsu 250 ls 300 ,oa ikoj xsu 40 dB yxHkx gksrk 
gSA

fp= 15 dkWeu ,ehVj ifjiFk CE

 blesa tSlk uke ls gh fofnr gS fd csl buiqV ,oa 
vkmViqV ifjiFk esa dkWeu gSA blesa buiqV flxuy csl o vehVj ds chp 
rFkk vkmViqV csl rFkk dysDVj ds chp ysrs gSaA bl fLFkfr esa buiqV 
,EihMsal de ¼30  ls 150 ½ rFkk vkmViqV bEihMsal vf/kd ¼300K

ls 1M ½ gksrk gS vr% /kkjk izo/kZu 1 ls de gksrk gS ysfdu buiqV rFkk 
vkmViqV esa dykUrj ugha jgrk] bl ifjiFk dk oksYVrk xsu = 200&1000] 
ikoj xsu 20&30 dB gksrk gSA

djUV xsu  ¼,YQk½ = 
dysDVj /kkjk ifjorZu
,ehVj /kkjk ifjorZu
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c

e

I

I
 = 0-9 ls 0-99 rd

tgka  = xzhd v{kj dk MsYVk
 I

c
 = dysDVj /kkjk esa ifjorZu

 I
e
 = ,ehVj /kkjk esa ifjorZu

fp= 16 % dkWeu csl ifjiFk
CC ( )  blesa dysDVj buiqV rFkk 

vkmViqV ifjiFkksa esa dkWeu gksrk gS ns[ksa fp= 17 bl voLFkk esa buiqV bEihMsal 
vf/kd (100K -500K ) rFkk vkmViqV bEihMsal de ¼100 &1000 ½ 
gksrk gSA oksYVrk izo/kZu ,d ls de gksrk gSA vr% dHkh Hkh oksYVrk 
izo/kZu ds fy, iz;ksx ugha fd;k tkrkA buiqV rFkk vkmViqV esa dksbZ 
dykUrj ugha gksrkA

blesa oksYVst xsu = 
A.C vkmViqV esa ifjorZu

A.C buiqV esa ifjorZu
/kkjk xsu = 35 rd ,oa ikoj xsu 15&30 dB rd gksrk gSA
 bl izdkj ds ifjiFk dks xzkm.M dysDVj ;k ,ehVj Qkyksoj ifjiFk 
ds uke ls tkuk tkrk gSA



ST-09 [18]

fp= 17 % dkWeu dysDVj VªkaftLVj lfdZV

 fdlh ifjiFk esa VªkaftLVj dks 
yxkus ds fy, NkaVrs le; dbZ ckrksa dk /;ku j[kuk iM+rk gS ftlesa 
eq[; dysDVj dh vf/kdre oksYVrk] /kkjk rFkk vf/kdre ikoj mRltZu 
(maximum power dissipation) rFkk dV vkQ vkof̀Ùk gSA
 1-  ;g vf/kdre oksYVrk tks fd dysDVj rFkk 
,ehVj ds chp VªkaftLVj dks fcuk gkfu igqapk;s yxk;h tk ldrh gS] cszd 
Mkmu oksYVrk dgykrh gSA vf/kdrj VªkaftLVjksa esa bldk eku 30 oksYV 
rd gksrk gSA
 2- (maximum power handling 

capacity)  og vf/kdre ikoj ftls ,d VªkaftLVj lqj{kk lhek ds vUnj 
xqtkj (Pass) ldrk gS mls vf/kdre xqtkjus ;ksX; ikoj dgrs gSaA blls 
vf/kd ;fn ikoj fudkyh tk;sxh rks VªkaftLVj u"V gks tk;sxkA
 3-  ;g lk/kkj.k rFkk de vko`fÙk flxuy 
¼100 gV~tZ½ ds fy, ekih tkrh gSA tSls&tSls vko`fÙk c<+rh gS ¼,YQk½ 
dk eku de gksrk jgrk gSA D;kasfd VªkaftLVj esa vkarfjd vkos'k okgdksa 
(internal chrage carrier) ds ;k=k le; (drift time) rFkk la?kfu=ksa ds 
izfr?kkr (capacitive reactance) dk eku vkof̀Ùk c<+us ds lkFk&lkFk 
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ifjofrZr gksrk gSA dysDVj /kkjk ifjorZu ,oa ,ehVj /kkjk ifjorZu ds 
vuqikr dks /kkjk izo/kZu dgrs gSa rFkk ¼,YQk½ ls fy[krs gSaA
 4-  ml de vko`fÙk dks ftl ij /kkjk 
izo/kZu dk eku 0-7 xq.kk gks tkrk gS dV vkWQ vko`fÙk dgrs gSaA 
VªkaftLVj blls de vko`fÙk ij Hkh dk;Z djsxk ysfdu /kkjk izo/kZu de 
gks tk;sxkA

1-  

 LVksj djrs le; bl ckr dk /;ku j[kuk pkfg, fd VªkaftLVj fdlh 
dkj.k ls Hkh fuekZrk }kjk fn;s x;s rki ¼yxHkx 850C½ ls vf/kd 
rki ij LVksj u fd;k tk;s rFkk yxkrs le; Hkh jsfM;sVj ds ikl 
;k Åij u yxk;k tk;sA

2-   vk/kqfud 
VªkaftLVj dkQh Hkkjh gksrs gSaA budh ckjhd yhM VªkaftLVj ds ikl 
ls VwV ldrh gS vr% yhMksa dks vkil esa u ejksM+k tk;s rFkk u gh 
vf/kd [khapk tk,A

3-  

(i)  yhM ftruk laHko gks vf/kd ls vf/kd yach NksM+uh pkfg,A

(ii)  VªkaftLVj yxkrs ;k fudkyrs le; ikoj can gksuh pkfg,A

(iii)  lfdZV ds dusD'ku Hkyh&Hkkafr psd djds VªkaftLVj yxkuk 
pkfg,A

(iv)  lksYMj djrs le; ;k lksYMj mrkjrs le; VªkaftLVj yhM dks 
ykWx ukst Iyk;j dh lgk;rk ls VªkaftLVj ,oa lksYMfjax vk;u 
fcV ds chp ls idM+uk pkfg, rkfd lksYMfjax vk;ju dh fcV 
ls Å"ek VªkaftLVj esa u tk lds oju~ ukst Iyk;j }kjk 'kksf"kr 
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dj yh tk;sA lksYMfjax vk;ju vP-Nh fdLe dk gksuk pkfg, 
rFkk cgqr xeZ gksuk pkfg, rkfd dk;Z 'kh?kz lekIr gks tk;sA

(v)  de okWV okyk lksYMfjax vk;ju iz;ksx djuk pkfg,A

(vi)  VªkaftLVj dks pqEcd ds ikl tSls VªkalQkeZj ;k ykmMLihdj 
ds ikl ugha yxkuk pkfg,A

(vii)  tc fdlh VªkaftLVj dks mlds leku VªkaftLVj ls cnyuk gks 
rks mlds vfHky{kf.kd xq.k feyk ysus pkfg,A

(viii) cgqr ls VªkaftLVj dk /kkrq dsl fdlh ,d bysDVªksM ls tqM+k 
gksrk gSA ,sls VªkaftLVj dks yxkrs le; ;g /;ku j[kuk pkfg, 
fd dksbZ yhM dsl dks Li'kZ u djs rFkk Hkyh&Hkkafr yxkuk 
pkfg,A

4.  

(i)  VªkaftLVj ij cgqr vf/kd oksYVrk ;k /kkjk dk iz;ksx {kf.kd 
:i ls Hkh ugha djuk pkfg,A

(ii)  fuekZrk }kjk nh x;h oksYVrk ;k /kkjk ls vf/kd /kkjk dk iz;ksx 
u fd;k tk;sA

(iii)  lfdZV ds fdlh Hkh fgLls ds 'kkVZ lfdZV ;k 'kUV VªkaftLVj 
dks u fudkyk tk,A

5.  

(i)  cSVjh dh iksyjfV dk /;ku j[krs gq, lgh izdkj cSVjh yxkuh 
pkfg, vU;Fkk VªkaftLVj [kjkc gks tk;sxkA

(ii)  dHkh Hkh igys ls fuf'pr cSVjh ls vf/kd oksYVst dh cSVjh ugha 
yxkuh pkfg,A

(iii)  cSVjh ifjorZu djrs le; midj.k dk fLop can j[kuk 
pkfg,A
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6- 

(i)  vf/kd rki ls VªkaftLVj nwj j[kuk pkfg,A

(ii)  lfdZV rki ls cpkus ds fy, VªkaftLVj ds ikl ghV flad 
yxkuh pkfg,] fo'ks"kdj ikoj VªkaftLVj ifjiFkksa esaA

(iii)  lfdZV esa VªkaftLVj ;k izfrjks/kksa ds ikl ugha yxkuk pkfg,A

 vf/kdrj VªkaftLVjksa esa uhps fp= 18 
¼v] c] l] n] /k] u½ esa nh x;h igpku esa ls dksbZ u dksbZ fey tkrh gS 
ftlls yhMksa dh igpku dj ysrs gSaA
(i)  vU; yhMksa dh nwjh dh vis{kk dysDVj dh yhM esa vf/kd nwjh gksuk 

ns[ksa] fp= ¼v½A

(ii)  VªkaftLVj ij yky ;k gjs jax dh MkWV ds ikl okyh yhM dysDVj 
gksuk] 'ks"k Øe'k% csl o ,ehVj gksrs gSa] ns[ksa fp= ¼c½

(iii)  ;fn VªkaftLVj dh yhM f=Hkqt vkdkj esa gks rks VªkaftLVj ij 
dysDVj yhM ds Åij ,d yky ykbu dk gksuk rFkk ,ehVj yhM 
dk] dysDVj yhM ls 1@6 bap NksVk gksuk] fp= ¼l½

(iv)  ;fn yhM ,d o`Ùkkdkj esa bl izdkj fLFkr gS fd ,d prqikZn [kkyh 
gks rks [kkyh LFkku dks lkeus j[kdj uhps ls ns[kus ij ;fn ?kM+h ds 
mYVh fn'kk esa fxuuk 'kq: djsa rks igyh yhM ,ehVj gksxh fp= ¼n½

(v)  fdlh VªkaftLVj esa pkj yhM gksrh gSaA dysDVj yhM vU; yhM+ksa ls 
vf/kd nwjh ij gksrh gS 'ks"k yhM+ksa dks tkuus ds fy, ck;sa ls ,ehVj] 
csl 1 csl 2 lewgks fp= ¼u½A

(vi)  cgqr ls ikoj VªkaftLVj midj.k esa pwM+hnkj isap }kjk yxk;s tkrs gSaA 
;g pwM+hnkj isap dysDVj gksrk gS rFkk csl dh yhM+ ij gjh Lyho 
p<+h gksrh gSA fp= ¼/k½A
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1-  (Light 

Emitting Diode) LED & tSlk fd ge 
tkurs gSa fd QkjoMZ ok;l voLFkk 
esa j[ks x;s Mk;ksM esa eqDr bySDVªku 
taD'ku ikj dj gksy ls feyrs gSa 
D;ksafd ;s bySDVªkWu ÅtkZ ds mPp ry 
(high level of energy) ls fuEu ry 
(low level of energy) esa fxjrs gSa vr% 
ÅtkZ mRltZu (Emit) djrs gSaA lkekU; 
Mk;ksM esa ;g ÅtkZ m"ek ds :i esa 
izdV gksrh gSA ysfdu izdk'k mRltZd Mk;ksM LED esa ;g ÅtkZ izdk'k 
mRiUu djrh gSA blfy;s vktdy LED dk mi;ksx cYcksa ds LFkku 
ij fd;k tk jgk gSA D;ksafd budh oksYVrk de gS] thou yack gS ,oa 
vkWu&vkWQ fLop rhoz gSA lkekU; Mk;ksM flyhdkWu ls cuk;k tkrk gS tks 
izdk'k dks fudyus ls jksdrk gSA LED bu ls fHkUu gksrh gSA ,d fuekZrk 
xSyhfy;e] vklsZfud rFkk QkjQksjl dk iz;ksx dj ,slh LEDs cuk ldrk 
gS tks yky] gjk] ihyk] ukjaxh] uhyk ;k bUÝkjsM ¼tks fn[kk;h u ns½ izdk'k 
iznku djsA os LED tks fn[kk;h nsus okyk izdk'k iSnk djrh gS midj.kksa 
,oa dsydqysVjksa esa mi;ksxh gS rFkk bUÝkjsM izdk'k okyh LED dk iz;ksx 
pksj&vykeZ iz.kkyh (Burglar alarm system) esa ;k vU; vuqiz;ksxksa esa tgka 
bUÝkjsM fofdj.k dh vko';drk gksrh gS iz;ksx dh tk ldrh gSA bl dk 
ladsr fp= 19 esa fn;k x;k gSA

2-  (Varactor Diode) & tc 
fdlh fodfjr lfU/k Mk;ksM (Diffused Junction Diode) dks fjolZ ok;l 
fd;k tkrk gS rks og Mk;ksM ,d la?kfu= dh Hkkafr dk;Z djus yxrk gSA 
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fMify'ku ys;j ,d dqpkyd dh Hkkafr dk;Z djrh gSA D;ksafd P rFkk N 

inkFkZ vP-Ns lqpkyd gSaA vr% ge bl izdkj ds Mk;ksM dks ,d lekukUrj 
IysV la?kfu= (Parallel Plate Condenser) dh Hkkafr eku ldrs gSa ftldh 
lfU/k (Junction) ,d MkbZ bySfDVªd dh Hkkafr dk;Z dj jgk gS rFkk P, 

N inkFkZ nks IysV dh HkkafrA fMify'ku irZ (depletion layer) dh eksVkbZ 
nh xbZ ck;l oksYVrk ij fuHkZj djrh gS rFkk /kkfjrk (Capacitance) 

fMify'ku irZ dh eksVkbZ ds O;qØekuqikrh (Inversaly Proportional) gksrk 
gSA vFkkZr~ /kkfjrk dk eku ok;l oksYVrk cnydj cnyk tk ldrk gSA 
bl izdkj osjsDVj Mk;ksM ,d lk/kkj.k Mk;ksM gh gS tks QkjoMZ fn'kk esa 
dUMDV djrk gSA ysfdu fjolZ /kkjk lkis{krk (Relatively) de oksYVrk 
ij gh lUrÌr gks tkrh gS rFkk mlds ckn fLFkj cgrh gS rFkk czsd Mkmu 
fcUnq ij ;dk;d rsth ds lkFk c<+rh gS ¼ns[ks xzkQ fp= ua- 23½
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 osjSDVj vuqiz;ksx (Application) ds fy;s] og {ks= tks fjolZ lUr̀Ir 
dkjd fcUnq (Reverse Saturation Point) tks vf/kdre lfU/k (Junction) 

/kkfjrk iznku djrk gS rFkk czsd Mkmu oksYVrk ls rqjUr igys dk fcUnq 
tks U;wure Mk;ksM /kkfjrk nsrk gS] ykHkdkjh gSA rFkk bl izdkj pkyu 
(Conduction) ,oa vo/kko (Avalanche) fcUnq voLFkk;sa gh fjolZ oksYVrk 
dks lhfer djrh gSa rFkk blh ds lkFk&lkFk bl ykHkdkjh vkijsfVax {ks= esa 
/kkfjrk ds cnyus dks Hkh lhfer djrk gSA mPp vkof̀Ùk ij osjSDVj Mk;ksM 
,d la?kfu= Js.kh Øe esa ,d izfrjks/k yxk gks] dh Hkkafr dk;Z djrk gSA 
ns[ksa fp= ua- ¼20½ rFkk vkSj vf/kd vko`fÙk ij LVªs yhM buMSDVsUl (stray 

lead inductance) dk izHkko Hkh iM+us yxrk gSA

 %& bl izdkj ds 
eYVhIyk;j dh vf/kdre n{krk dks 1@n2 ls n'kkZrs gSa tgka n xq.kd 
la[;k gSA ¼2½ vkVkseSfVd fÝdosUlh dUVªksy (AFC) ifjiFk esaA ¼3½ fjeksV 
V;wfuax ifjiFk esaA ¼4½ vko`fr eksMwys'ku FM ifjiFk esa ¼5½ oksYVrk dUVªksy 
vklhysVj (VCO) esaA (6) iSjkehVfjd ,EiyhQk;j O;oLFkk esa de 'kksj 
okyk ,oa ekbØksoso dks ,EiyhQkbZ djus okyk ,EiyhQk;jA
 3- Step Recovery Diode (SRD) & lHkh 
Mk;ksM QkjoMZ ck;l ds nkSjku /kkjk cgus ij vius vUnj vkos'k dks 
bdV~Bk dj ysrs gSaA rFkk tc Mk;ksM dk;Z ls gVk;k tkrk gS ;k fjolZ 
ok;l fd;k tkrk gS rks bl vkos'k dks lekIr dj nsrk gSA
 LVsi fjdojh Mk;ksM esa bl izdkj fuekZ.k fd;k tkrk gS fd y?kq vkos'k 
okgdksa (Minority Charge Carrier) dk thou dky yack gks rFkk QkjoMZ 
fn'kk esa /kkjk cgrs le; vf/kd vkos'k bdV~Bk gks rFkk fjolZ /kkjk cgus 
ij tc rd ;g vkos'k lekIr gks] ,d gh leku /kkjk cgsA
 bl izdkj ge dg ldrs gSa LVsi fjdojh Mk;ksM dk fuekZ.k blfy;s 
fd;k tkrk gS fd tc og QkjoMZ ok;l voLFkk esa dk;Z dj jgk gks rks 
vius vUnj vkos'k dks bdV~Bk djs rFkk tc fjolZ ok;l yxk;h tk;s 
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rks vfr 'kh?kzrk ls] ,d rhoz iYl ds :i esa] bl vkos'k dks folftZr 
(Discharge) djsA ;g rhoz iYl vf/kd gkjeksfud okyh gksrh gSA bl 
iYl dk le; cgqr de 100 ls 1000 ihdks lSfdUM (Pico Second) gksrk 
gSA tks Mk;ksM dh jpuk ij fuHkZj djrk gSA ;g Lusi le; iz;ksxkRed 
:i ls vkmViqV vko`fÙk ds O;qRØekuqikfr ls de gksuk pkfg, mnkgj.k 
ds fy,s 8 GHZ vkmViqV vko`fÙk ds fyls Lusi Vkbe = 125 fidks lS- ls 
de gksuk pkfg;sA bl Mk;ksM ls V;wUM ifjiFk dks lkFk ysdj vkmViqV esa 
chloka gkjeksfud Hkh izkIr dj ldrs gSaA ;fn ifjiFk dks Hkyh&Hkkafr cuk;k 
tk;s rc n{krk 1/n ls Hkh vf/kd gksxhA tgka n xq.kd in (Multiplication 

Factor) gSA vf/kd ikoj izkIr djus ds fy,s ,d ls vf/kd Mk;ksM dks ,d 
iSdst esa bdV~Bk j[kk tk ldrk gSA
 ,d vkn'kZ SRD esa fuEu xq.k gksus pkfg,A

(i)  y?kq vkos'k okgdksa dk thou dky yackA

(ii)  QkjoMZ fn'kk esa vuUr /kkfjrkA

(iii)  fLopu le; vfr 'kh?kzA

(iv)  fjolZ fn'kk esa /kkfjrk 'kwU;A

(v)  ijkJ;h Parasitic vo;oksa dk lewg deA

 LVSi fjdojh M;ksM dk mi;ksx fÝdsosUlh eYVhIyk;j esa fd;k tkrk 
gSA

fp= 24 % ,l- vkj- Mh- dh dk;Zfof/k fp= 25 % flEcy SRD
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4-  (PIN Diode) & fiu Mk;ksM nks ,d leku irys P rFkk 
N iÙkksa ds e/; ,d FkksM+h eksVh bfUVªftad lsehdUMsDVj dh iÙkZ yxk dj 
cuk;k tkrk gSA blhfy, bldk uke P-Intrinse-N ds vk/kkj ij PIN 

Mk;ksM j[kk x;kA blesa iz;qDr eky bl izdkj dk gksrk gS fd blls 
bldh ikoj gSUMfyax dSisflVh vf/kd gks tkrh gS rFkk bfUVªfUtd {ks= 
dh izfrjks/kdrk (Resistivity) mPp gksrh gSA fiu Mk;ksM esa fuEu ikap xq.k 
gksrs gSaA ftl dkj.k cgqr ls vuqiz;ksxksa esa (Application) mi;ksx fd;k 
tkrk gSA os gSa]

(i)  Mk;ksM de rki o`f) ij mPp ikoj ry gSUMfyax djus esa l{ke gSA

(ii)  fØ;k'khy gksus ds fy, de ikoj dh vko';drkA

(iii)  vuqfØ;k le; (Response Time) dqN lkS uSuks lSfdUM gh gksrk gSA

(iv)  bldh lgk;rk ls lfdZV fMtkbu NksVk gks tkrk gSA

(v)  ;g vf/kd fo'oluh; gSA

PIN Mk;ksM tc fjolZ ok;l gksrk gS rks Js.kh Øe vuqukn ifjiFk (Series 

Resonent Circuit) dh Hkkafr dk;Z djrk gS rFkk ekbØksoso ÅtkZ dks 
ijkofrZr djrh gS rFkk QkjoMZ ok;l gksus ij ;g lekUrj Øe 
vuqukn Parallel resonent circuit dh Hkkafr dk;Z djrk gS ,oa ekbØksoso 
ÅtkZ dks vius vUnj ls xqtkjrh gSA

fp= 26 % flEcy PIN Mk;ksM

PIN Mk;ksM dk mi;ksx ekbØksoso ikoj ds fLopu (Switching)] fu;U=.k 
djus] ,oa eksMwys'ku djus (Limiting & Modulation) esa fd;k tkrk gSA
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fp= 27 % fiu Mk;ksM dk fjolZ ok;l ds lerqY; ifjiFk

fp= 28 % fiu Mk;ksM dk QkjoMZ ck;l ds lerqY; ifjiFk

5-  (Tunnel Diode & ;g Hkh ,d P-N taD'ku 
Mk;ksM gh gS vUrj dsoy bruk gS fd P, N inkFkksZa esa v'kqf) dh ek=k 
vf/kd gksrh gS vFkkZr~ vf/kd Mksfiax dh tkrh gS ftl dkj.k taD'ku dh 
fMify'ku iÙkZ bruh iryh ¼yxHkx -01 ekbØksehVj½ gks tkrh gS lqjax 
izHkko mRiUu gks tkrk gSA taD'ku iÙkZ iryh gksus ds dkj.k ;g ekbØksoso 
izpkyu (Operation) esa mi;ksxh gSA D;ksafd pktZ dSfj;j dks taD'ku 
ikj djus esa cgqr de le; yxrk gSA Vuy Mk;ksM dh oksYV&,Eih;j 
vfHky{k.k oØ (Characteristic Curve) uhps fp= esa fn[kk;k x;k gSA 
ftlesa Li"V gS fd igys FkksM+h /kukRed +ve oksYVrk rqjUr pkyu 
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(Conduction) izkjEHk djrh gS rFkk /kkjk vius vf/kdre f'k[kj eku Ip

ij igqap tkrh gS tc oksYVrk Vp gSA rFkk vkSj vf/kd oksYVrk c<+kus 
ij /kkjk dk eku ?kVuk izkjEHk gks tkrk gS rFkk U;wure /kkjk eku Iv ij 
igqap tkrh gSA bls ?kkVh /kkjk (Valley Current) dgrs gSaA rFkk fQj vkSj 
vf/kd oksYVrk c<+kus ij /kkjk dk eku c<+rk gS rFkk fQj Mk;ksM lkekU; 
Mk;ksM dh Hkkafr dk;Z djrk gSA
 f'k[kj ,oa ?kkVh (Peak and Valley) ds e/; iM+us okyk {ks= _.kkRed 
izfrjks/k {ks= (-ve resistance region) dgykrk gSA tc Vuy Mk;ksM bl 
{ks= esa dk;Z djrk gS rks ,-lh- flxuy ij -ve izfrjks/k iznku djrk gS 
vFkkZr~ oksYVrk c<+us ds lkFk izfrjks/k ?kVrk gS ftldk vFkZ gS fd Mk;ksM 
ikoj 'kks"k.k djus ds LFkku ij ikoj mRlftZr djrk gSA
Vuy Mk;ksM dk mi;ksx LFkkbZ ekbØksoso vklhysVj ds :i esa fj,fDVo 
,syhesUV ds lkFk feykdj fd;k tkrk gSA

6-  (Schottkey Barrier Diode) & 'kkWVdh cSfj;j 
Mk;ksM Schottkey Barrier Diode esa taD'ku ds ,d vkSj /kkrq tSls lksuk] 
pkanh ;k IysfVue vkfn dh rFkk nwljh rjQ Mksfiax fd;k gqvk flfydku 
Silicon ¼lkekU;% N-Vkbi½ gksrk gSA bl izdkj ds Mk;ksM tc fcuk ok;l 
ds gksrs gSa rks lseh dUMDVj lkbM esa eqDr bySDVªku /kkrq esa mifLFkr eqDr 
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bySDVªku ds lkis{k y?kq d{k (Smaller Orbit) esa gksrs gSA ;gh d{k (Orbit)

dk vUrj 'kkWVdh cSfj;j (Schottkey, Barrier)  dgykrk gSA tc Mk;ksM 
QkjoMZ ck;l gksrk gS rc lseh dUMSDVj lkbM esa mifLFkr bySDVªkWu nh?kZ 
d{k longer orbit esa pyus ds ;ksX; dkQh ek=k esa ÅtkZ izkIr djrs gSaA 
blh dkj.k eqDr bySDVªku taD'ku ikj dj /kkrq esa izos'k dj vf/kd /kkjk 
iSnk djrs gSaA D;ksafd /kkrq esa u rks gksy gS] u gh fMify'ku irZ rFkk u 
gh vkos'k LVksj djus dh {kerkA blhfy;s fjolZ ck;l djus ij /kkrq ls 
lsehdUMSDVj dh vkSj dksbZ lkFkZd  /kkjk ugha cgrh gSA bl 
izdkj taD'ku Mk;ksM esa Delay ¼nssjh½ gksrh gSA

fp= 32 % flEcy 'kkV dh jks/k Mk;ksM

fp= 33 'kkSadVh jks/k- Mk;ksM
 rFkk ;gka gksy ,oa bySDVªkuksa dk iquZfeyu (Recombination) ugha 
gksrkA ysfdu ;gka /kkrq ,oa lsehdUMSDVj dk lEidZ {ks= (Contact area)

vf/kd gksus ds dkj.k QkjoMZ izfrjks/k de gS blfy;s 'kksj gSA vkos'k 
vf/kxg̀.k dh deh (Lack of charge storage) dk vFkZ gS 'kkWdjh jks/kh 
Mk;ksMA ftl dkj.k ;g Mk;ksM lk/kkj.k Mk;ksM dh vis{kk rhoz fLopu 
(fast switching) djrk gSA
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 bl Mk;ksM dk mi;ksx rhoz fLopu okys fMftVy ifjiFkksa esa] ekbØksoso 
vko`fÙk fMVSDVj ds :i esa fd;k tkrk gSA bl izdkj ds Mk;ksM dks ^^xeZ 
okgd Mk;ksM** (Hot Carrier Diode) ;k xeZ bySDVªku Mk;ksM Hkh dgykrs 
gSA

7-  (Gunn Diode) & ;g taD'ku Mk;ksM ugha gS ;g 'kq) N

Vkbi inkFkZ okys lsehdUMSDVj ls cuk;k tkrk gS vc eu esa 'kadk mBrh 
gS fd rc ;g Mk;ksM D;ksa dgykrk gSA bldk dkj.k ;g gS fd blesa nks 
/kkrq yhM fudkyh xbZ gSA blhfy;s Mk;ksM dgykrk gSA ;g ,d VªkaftV 
Vkbe fof/k gSA bl fof/k esa vkijsfVax vkòfÙk ml le; ls Kkr dh 
tkrh gS tks ;g bySDVªkWu dks lseh dUMsDVj {ks= ls ikj djkus esa ysrh gS 
,d ckj ikj djus dk le; ,d nksyu (cycle) ds cjkcj gksrk gSA bl 
fl)kUr ij dk;Z djus okyh rhu fof/k;ka gSA

 (i) xu izHkko fof/k

 (ii) jhM ,oykUph Mk;ksM

 (iii) lhfydku ,oykUph Mk;ksM

tSlk Åij crk;k x;k gS fd xu Mk;ksM 'kq) N Vkbi inkFkZ dk cuk gksrk 
gS ftlesa nks /kkrq dh yhM fudyh gksrh gSA bl ij mPp Mh-lh- lIykbZ 
nsus ij (3.3 v/cm) yxHkx ekbØksoso vko`fÙk lh/ks iSnk gksrh gS bu dh 
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ikoj Vuy Mk;ksM ls mRiUu ekbØksoso izÑfr ls vf/kd gksrh gSA bl 
izHkko dks vuos"kd ds uke ij xu izHkko dgrs gSaA blesa py fo|qrh; 
Mksesu ¼lseh dUMSDVj esa v'kqf) leku :i ls ugha gksrh ftl dkj.k tc 
ge mPp oksYVrk nsrs gSa rks N Vkbi inkFkZ ds bySDVªku v'kqf) dh vksj 
tkrs gSa ,oa ,d bySDVªkuksa dks xqP-Nk cuk ysrs gSa bls Mksesu dgrs gSa] gksrs 
gS ftudk izfrjks/k vf/kd gksrk gSA mRiUu vko`fÙk bl Mksesu ds ;k=k le; 
ds vuqlkj gksrh gS ftls inkFkZ dh eksVkbZ ,oa iznÙk oksYVrk ls fu;fU=r 
fd;k tkrk gS bl fof/k ls 2 ls 3 GHz rd ftldh ikoj 60 feyh okV 
rd gks ldrh gS] iSnk dh tk ldrh gSA
xu Mk;ksM dk mi;ksx lh/ks ekbØksoso vko`fÙk iSnk djus esa fjlhoj lkbM 
ij fd;k tkrk gSA bls VªkalehVj lkbM esa iz;ksx blfy;s ugha djrs 
D;ksafd bldh ikoj de gSA
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The Field Effect Transistor (FET)

 {ks= izHkkfor VªkaftLVj (Field effect Transistor) lsehdUMSDVj {ks= esa 
u;h miyfC/k gS bl izdkj ds VªkaftLVj dk dk;Z dk fl)kUr gS & /kkjk 
dk fu;a=.k ,d fo|qr {ks= ls fd;k tkrk gS tcfd lkekU; VªkaftLVjksa esa 
,d /kkjk nwljh /kkjk ls fu;fU=r gksrh gSA

 FETs dk eq[; vkd"kZ.k gS & bldk buiqV bEihMSUl vf/kd gksrh gS 
ftl dkj.k buiqV fu;fU=r gS tSls fd okYo esa gksrh gSA okLro esa FET

ds xq.k okYo ds rqY; gksrs gSaA

 FETs nks izdkj ds gksrs gSaA

 (i) Junction Field Effect Transistor 

(JFET)

 (ii)  Insulated Gate Field 

Effect Transistor (IGFET) ftls vDlj esVyM vkDlkbMO lsehdUMSDVjS

QhYMF bQSDVE VªkaftLVjT (MOSFET) ds uke ls tkuk tkrk gSA

 1- JFET&ewwyr% JFET dks ,d py izfrjks/k (Variable resistance) 

ekuk tk ldrk gSA ;g izfrjks/k ,d v'kqf) fefJr flfydkWu NM+ Doped 

Silicon bar gS ;g v'kqf) N izdkj ;k P izdkj okyh dksbZ Hkh gks ldrh 
gSA fp= esa N izdkj dh v'kqf) ;qDr inkFkZ dks fn[kk;k x;k gS blesa bl 
NM+ esa nks VfeZuyksa dks tksM+k x;k gS ftlesa ls ,d dks lkslZ rFkk nwljs 
dks MªSu dgrs gSaA lkslZ rFkk MªSu ds e/; /kkjk dk izokg N izdkj ds inkFkZ 
ds izfrjks/k ij fuHkZj djrk gSA N izdkj ds inkFkZ esa ,d P izdkj dk {ks= 
folfjr Diffused fd;k tkrk gSA bl P izdkj ds inkFkZ dk mi;ksx N 

izdkj ds inkFkZ dk izfrjks/k fu;U=.k djus esa fd;k tkrk gSA blhfy, 



ST-09 [34]

tks yhM P izdkj ds inkFkZ esa ls 
fudkyh tkrh gS mls xsV dgrs 
gSa tSlk fd ge tkurs gSa fd 
izR;sd P-N taD'ku esa fMify'ku 
{ks= gksrk gS tks fjolZ oksYVrk 
ds ?kVus] c<+us ds vuqlkj Øe'k% 
?kVrk] c<+rk jgrk gSA ftlls 
N izdkj ds inkFkZ esa cgus okyh  
/kkjk dk eku c<+rk] ?kVrk jgrk 
gSA bl izdkj lkslZ ,oa Mªsu ds 
e/; izfrjks/k dk eku xsV ,oa 
lkslZ ds e/; fjolZ ck;l ds 
dkj.k fu;fU=r gksrk gSA blesa 
;g Hkh /;ku nsus ;ksX; gS fd 
taD'ku D;ksafd fjolZ ok;l gS 
vr% xsV ifjiFk esa dksbZ /kkjk 
ugha cgrhA JFETs dk bEihMsal 
eSxk vksºe esa gksrk gSA
 ml tsQsV (JFET) ftlesa 
lkslZ ,oa Mªsu N Vkbi esa ,oa xsV 
P izdkj esa gks dks N-okfgdk 
tsQsV (N-Channel JFET) rFkk ;fn lkslZ ,oa Mªsu P izdkj ds inkFkZ esa 
,oa xsV N izdkj ds inkFkZ esa gks dks P&okfgdk tsQsV (JFET) dgrs gSaA
 2-  (MOSFET)  (IGFET) & buds 
fuekZ.k dh fof/k JFET ls fHkUu gS D;ksafd bldh fu;U=.k ;kfU=dh Hkh 
mlls fHkUu gSA N pSuy ekslQsV (MOSFET) dh cukoV fp= ua- 37 esa 
fn[kk;h xbZ gSA blesa ,d P izdkj ds miLrj (Substrate) esa nks izdkj 
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ds inkFkZ folfjr (Diffuse) fd;s x;s gSaA bu nksuksa dks Øe'k% lkslZ o 
Mªsu dgrs gSaA blesa yhM yxkus ds fNnz NksM+ dj 'ks"k lrg ij dqpkyd 
vkDlkbM inkFkZ dh rg yxk nh tkrh gS rFkk bl bUlqysfVM irZ ij xsV 
inkFkZ dks yxk fn;k tkrk gSA
 mijksDr fuekZ.k dks ns[kus ls Kkr gksrk gS fd blesa xsV o lkslZ 
;k Mªsu ds e/; dksbZ lh/kk laca/k ugha gSA bl izdkj xsV ifjiFk esa dksbZ 
/kkjk izokfgr ugha gksrh blhfy;s lHkh iz;ksxkRed dk;ksZa ds fy;s bls [kqyk 
ifjiFk (Open Circuit) ekuk tk ldrk gSA
  (MOSFET)  Mªsu ,oa lkslZ cukus okys N 

izdkj ds inkFkksZa ds e/; izsfjr /kkjk] xsV ,oa P izdkj ds miLrj ds e/; 
mRiUu fo|qr {ks= ij fuHkZj djrh gSA tSls&tSls xsV /kukRed foHko 
(Voltage) c<+rk gS rc Mªsu ,oa lkslZ ds ikl okys P izdkj ds miLrj esa 
-ve vkos'k izsfjr (Induced) gksrk gSA bl dkj.k ls bl {ks= dk inkFkZ N 

izdkj dk cu tkrk gS] fo'ks"k dj Mªsu ,oa lkslZ ds e/;A bl izdkj Mªsu 
,oa lkslZ ds e/; N pSuy cu tkrh gS ¼ns[ksa fp= ua- 37½A rFkk bl izdkj 
Mªsu ,oa lkslZ ds e/; /kkjk izokg izkjEHk gks tkrk gS rFkk /kkjk dk eku 
xsV {ks= ds }kjk mRiUu N izdkj ds inkFkZ ij fuHkZj djrk gSA bl izdkj 
Mªsu&lkslZ /kkjk xsV oksYVrk ls fu;fU=r gksrh gSA
 mijksDr of.kZr ekslQsV (MOSFET) c<+ksrjh 'Enhancement' izdkj 
dk gS D;ksafd xsV oksYVrk ds c<+us ij pSuy esa dSfj;jksa dh la[;k esa òf) 
gksrh gSA ,d vU; izdkj dk ekslQsV Hkh gksrk gS ftls ^fMify'ku* izdkj 
dk dgrs gSaA bl izdkj ds ekslQsV esa ,d N izdkj dh pSuy dks lkslZ 
,oa Mªsu ds e/; folfjr Diffused fd;k tkrk gS ¼ns[ksa fp= ua- 37 l½A 
blesa xsV oksYVrk pSuy esa mifLFkr dSfj;jksa esa deh djrh gSA bl izdkj 
Mªsu&lkslZ /kkjk esa deh gksrh gSA
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P pSuy ,oa pSuy izdkj ds ekslQsV MOSFET ds flEcy ¼fp= ua- 38] 
39½ esa fn[kk;s x;s gSaA

N pSuy ekslQsV MOSFET dh dk;Z fof/k ,oa xq.k iSUVksM okYo dh Hkkafr 
gh gSA VªkaftLVj lkekU; ,oa blds vfHky{k.k oØks Characteristics 

Curves esa eq[; vUrj ;g gS fd VªkaftLVj csl /kkjk ij dk;Z djrk gS 
tcfd ekslQsV MOSFET xsV oksYVrk ds ifjorZu'khy gksus ij dk;Z 
djrk gSA

fp= 38 % flEcy N pSuy fp= 37 % ¼l½ fMify'ku izdkj dk N 

okfgdk ¼pSuy½ ekslQsV MOSFET
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fp= 39 % flEcy P pSuy MOSFET

VªkaftLVj dh Hkkafr FETs dk mi;ksx vlhfer gSA bldk mi;ksx AF 

,-,Q] fLofpax ykftd ,oa Vkbfeax ifjiFkksa esa fd;k tkrk gSA

Zener Diode

tSlk fd ge tkurs gSa fd P-N taD'ku Mk;ksM tc QkjoMZ ck;l gksrk 
gS rks nh?kZ vkos'k okgdksa ds dkj.k /kkjk izokg gksrk gSA ijUrq tc Mk;ksM 
fjolZ ck;l gksrk gS rks iz;ksxkRed :i ls dksbZ /kkjk izokfgr ugha gksrh 
ijUrq y?kq vkos'k okgdksa ¼tks P esa bySDVªku ,oa N esa gksy ds :i esa gksrs 
gSa½ ds taD'ku ikj djus ds dkj.k ,d {kh.k fjolZ /kkjk izokfgr gksrh 
gSA tSls&tSls fjolZ oksYVrk c<+krs gSa rks oksYVrk ds ,d fo'ks"k eku ij 
Mk;ksM esa fjolZ /kkjk ,dk,d c<+ tkrh gS oksYVrk ds bl eku dks tsuj 
oksYVrk dgrs gSaA ;g blfy, gksrk gS fd taD'ku ds ikl ds v.kqvksa ds 
bySDVªkuksa dh ÅtkZ fjolZ oksYVrk c<+us ds dkj.k c<+ tkrh gS rFkk muds 
lg la;kstd cU/k (Covalent Bond) VwV dj mUgsa eqDr dj nsrs gSaA bls 
,oyk¡ph cszd Mkmu dgrs gSaA /kkjk dk eku c<+us ls m"ek mRiUu gksrh gS 
tks ;fn lhfer u dh tk;s rks Mk;ksM ds taD'ku dks [kjkc dj nsrh gSA 
ysfdu ;fn /kkjk dk eku lhek esa jgs rks oksYVrk de djus ij /kkjk izokg 



ST-09 [38]

:d tkrk gS rFkk Mk;ksM Hkh [kjkc ugha gksrkA bl izdkj dkQh cM+s {ks= 
esa oksYVrk dk eku fLFkj jgrk gS rFkk /kkjk dk eku c<+rk jgrk gSA bl 
izHkko dks tsuj izHkko dgrs gSaA tsuj oksYVrk dk eku lseh dUMSDVj esa 
v'kqf) dh ek=k dh mifLFkr ls c<+rk&?kVrk gSA blfy;s tsuj Mk;ksM 
dk ifjokj cgqr cM+k gS fdlh Hkh tsuj Mk;ksM ds fy;s fuekZrk nks ckrsa 
Li"V rkSj ij n'kkZrk gS & 1- tsuj oksYVrk % ftlls ekywe gks fd fdruh 

fp= 40 % lk/kkj.k tsuj Mk;ksM jsxqysVj

fp= 41 % tsuj Mk;ksM dk vfHky{k.k oØ ,oa ladsr 
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fjolZ oksYVrk ij tsuj izHkko mRiUu gksxk ¼2½ vf/kdre ikoj {k; (Max 

Power Dissipation) ftlls ml vf/kdre /kkjk dk Kku gksrk gS tks 
ml tsuj Mk;ksM ls lqjf{kr :i ls cg ldrh gSA D;kasfd cgus okyh 
vf/kdre /kkjk dk eku lhfer gS rFkk Mk;ksM ds vUnj  /kkjk lhfer djus 
dk dksbZ lk/ku ugha gS vr% tsuj Mk;ksM dks ifjiFk esa oksYVrk ds lkFk 
dHkh Hkh lh/ks ugha yxk;k tkrk oju~ Js.kh Øe esa ,d izfrjks/k yxk;k 
tkrk gS tks /kkjk ds eku dks lhfer djrk gS tSlk fp= 40 esa fn[kk;k 
x;k gSA tsuj Mk;ksM dqN oksYV ls ysdj dqN lkS oksYV rd ds miyC/k 
gSaA ¼tsuj Mk;ksM dh tks oksYVrk fufnZ"V gksrh gS og 20% ls 10% ;k 5%

ds vUnj jgrh gSA tsuj Mk;ksM 250] 500] 750] feyh okV] 1] 15] 3&5] 
10 vkSj 50 okV ikWoj {k; (Power Disipation) okys cktkj esa miyC/k gSA
 mijksDr lHkh voLFkk;sa fjolZ ok;l ds fy;s gSaA tsuj Mk;ksM QkjoMZ 
ck;l voLFkk esa lk/kkj.k Mk;ksM dh Hkkafr dk;Z djrk gSA
 tsuj Mk;ksM dk mi;ksx jsxqysVj ifjiFk rFkk fDyij ds :i esa fd;k 
tkrk gSA

flfydkWu fu;af=r fn"Vdkjh (SCR) ,d cgqiÙkhZ; lsehdUMSDVj lk/ku 
gS tks 2-N izdkj ds inkFkksZa esa ,d ds ckn ,d P izdkj ds inkFkksZa dk 
;qXe cukdj cuk;k  tkrk gS ;k ;g dg ldrs gSa fd nks P-N taD'kuksa 
dks bdV~Bk dj cuk;k tkrk gSA tSlk fp= ua- 42 esa fn[kk;k x;k gSA 
;g jsfDVQk;j ;k fn"Vdkjh blfy;s dgykrk gS D;ksafd QkjoMZ fn'kk esa 
de izfrjks/k iznku djrk gS vr% /kkjk dks izokfgr djrk gSA ysfdu fjolZ 
fn'kk esa vf/kd izfrjks/k iznku djrk gS vr% /kkjk dks jksdrk gSA ysfdu 
blesa lekU; Mk;ksM ls vUrj ;g gS fd ;g ges'kk gh /kkjk izokfgr ugha 
djrk oju~ ,d xsV ds fu;U=.k esa dk;Z djrk gSA fu;fU=r fn"Vdkjh 
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lkekU; fn"Vdkjh ds :i esa dk;Z ds fy, mi;ksx ugha fd;k tkrk oju~ 
blds fu;a=.k xq.k dk ykHk mBkrs gq, bls vkWu&vkWQ ikoj fLop ds :i 
esa dk;Z esa ykrs gSaA tSls foyEc ifjiFkZ (Delay Circuit)] oksYVrk jsX;qysVj 
ifjiFk vkfnA

SCR  ,l-lh-vkj- dh cukoV fp= 42] 44 esa fn[kk;h 
xbZ gS fp= ls Li"V gS fd SCR esa rhu yhM gSa ¼1½ ,uksM ¼2½ dSFkksM+ ¼3½ 
xsVA ,uksM P inkFkZ ls tqM+k gS tks N inkFkZ ls fey dj ,uksM taD'ku 
dk fuekZ.k djrk gS ftls fp= esa P

2
 ,oa N

1
 ls fn[kk;k x;k gSA N

1
 inkFkZ 

Hkh P
1
 ls fey dj dUVªksy taD'ku dk fuekZ.k djrk gS D;ksafd P

1
 ls xsV 

yhM tqM+h gqbZ gSA P
1
 inkFkZ dh iÙkZ vxys N

2
 ls fey dj dSFkksM taD'ku 

cukrk gSA D;ksafd N
2
 inkFkZ ls dSFkksM+ yhM tqM+h gSA

 ckº; flxuy ,l-lh-vkj- esa fp=kuqlkj tksM+h tkrh gSA ckº; ikoj 
lIykbZ dk /ku /kzqo +ve ,uksM ls rFkk _.k /kzqo -ve dSFkksM ls tksM+h tkrh 
gS rkfd ,uksM ,oa dSFkksM taD'ku QkjoMZ ck;l gks lds ysfdu tc rd 
xsV ij -ve iYl gS rc rd dksbZ /kkjk vkmViqV ifjiFk esa ugha cgsxh 
ysfdu tc xsV ij +ve iYl nh tkrh gS rc dSFkksM+ taD'ku /kkjk izokfgr 
gksrh gSA rFkk dUVªksy taD'ku ,sls ekuk tk ldrk gS tSls dSFkksM+ taD'ku 
ls de izfrjks/k ls tqM+k gksA rc QkjoMZ ck;l okyk ,uksM taD'ku /kkjk 
izokfgr rFkk bl izdkj ,uksM ls dSFkksM+ rd de izfrjks/k ;qfDr (Device) 

cu tkrh gS rFkk /kkjk vklkuh ls izokfgr gksrh gSA mijksDr ls ;g Li"V 
gS tc rd xsV ij +ve oksYVrk ugha nh xbZ rc rd ,uksM ,oa dSFkksM+ 
ds e/; dksbZ /kkjk izokg ugha gksrh vFkkZr~ daVªksy taD'ku fjolZ ck;l gksus 
ij ,uksM ,oa dSFkksM+ ds e/; dksbZ /kkjk ugha cgrhA
 SCR dk lkadsfrd fp=] fp= 45 esa fn;k x;k gSA lk/kkj.k Mk;ksM 
tSlk gh ladsr gS varj dsoy xsV yhM yxkus dk gS tks okLro SCR esa 
/kkjk izokg dks fu;fU=r djrh gSA
 xsV vkWu djus dk le; 0.1 ekbØks lSfdUM ls 1 ekbØks lSfdUM 
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 fp= 42 SCR dh cukoV lc QkjoMZ fp= 43 % SCR nks VªkaftLVjksa ds 
 fn'kk ds fy, cSVªh&duSD'ku  Js.kh Øe esa tqM+s :i esa

 A = ,uksM taD'ku
 B = daVªksy taD'ku
 C = dSFkksM taD'ku

fp= 44 ¼v½ % SCR dh vkarfjd cukoV fp= 44 ¼c½ % SCR dk ladar

rd  gksrk gS rFkk bl le; dks dUMSD'ku ,fUxy dgrs gSaA rFkk SCR 

dks vkQ gksus esa 5 ls 30 ekbØks lSfdUM rd yxrk gS SCR dks vkWQ 
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djus ds fy, ,uksM dks -ve djuk iM+rk gS ;k ,uksM oksYVrk gVkuh gksrh 
gSA
 SCR dks nks VªkaftLVjksa dks Js.kh Øe esa tqM+k ekuk tk ldrk gS tSlk 
fp= esa 43 esa fn[kk;k x;k gSA

The Unijunction Transistors (UJT)

 tSlk uke ls gh Kkr gksrk gS fd blesa dsoy ,d taD'ku gksrk gSA 
bls uhps fp= esa fn[kk;k x;k gSA ;g VªkaftLVj dh Hkkafr dk;Z ugha djrkA 
blds dk;Z lkekU; VªkaftLVjksa ls fHkUu gSA ysfdu D;ksafd blea rhu yhM 
fudyh gksrh gS vr% VªkaftLVj dgykrk gSA bldk mi;ksx ,EiyhQk;j 
ds :i esa u dj vklhysVj] Vkbfeax ifjiFk] fVªxj ifjiFk vkfn esa fd;k 
tkrk gSA

fp= 45 ,dy taD'ku VªkaftLVj (UJT) cukoV fooj.k

 blesa ;|fi ,d taD'ku gS fQj Hkh blesa rhu yhM gSA 
blesa pSuy ¼okfgdk½ ds :i esa N izdkj dk inkFkZ fy;k tkrk gS ftlds 
nksuksa fljksa ij fp= 45 ds vuqlkj nks yhM tksM+ nh tkrh gS bUgsa csl
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(B
1
) ,oa csl (B

2
) ds uke ls tkuk tkrk gSA bl N ¼,u½ pSuy esa csl

 2

(B
2
) ds fudV ,d P Vkbi dk inkFkZ yxk;k tkrk gS] ftlls ,d rhljh 

yhM ftls ,ehVj dgrs gSa] fudkyh tkrh gSA bl izdkj B
2
 ds lehi 

,d taD'ku cu tkrk gSA B
1
 rFkk B

2
 ds e/; 5K  ls 10K  rd dk 

izfrjks/k gksrk gSA B
1 
rFkk B

2 
ds e/; ikoj lIykbZ bl izdkj tksM+h tkrh 

gS fd B
1
 /kukRed jgsA ,ehVj lIykbZ ;fn csl B

2
 ls -ve gks rks E-B

2

taD'ku fjolZ ck;l gksxk rFkk dksbZ /kkjk taD'ku ls gksdj ugha cgsxh rFkk 
taD'ku cgqr vf/kd izfrjks/k iznku djsxk ysfdu tSls&tSls ,ehVj oksYVrk 
c<+k;saxs rSls&rSls izfrjks/k dk eku de gksdj var esa taD'ku QkjoMZ ck;l 
gks tk;sxk rFkk /kkjk cgus esa cgqr de izfrjks/k iznku djrk gSA bl 
izdkj gksy P Vkbi inkFkZ ls fudy dj N Vkbi ds inkFkZ esa izos'k dj 
tk;saxs rFkk bl izdkj /kkjk E rFkk B

2
 ds e/; izokfgr gksxh ftldk eku 

,ehVj oksYVrk ij fuHkZj gksxkA bl izdkj ;g ,d py foHko foHkDrdkjh 
(Variable Potential Divider) dh Hkkafr dk;Z djrk gS bldk ladsr fp= 
46 esa fn;k x;k gSA
 blls Li"V gS fd ;fn nksuksa csl B

1
 rFkk B

2
 dks 'kkVZ dj fn;k tk;s 

rks ;g ,d lkekU; Mk;ksM dh Hkkafr fn[kk;h nsrk gSA
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 ;wfutaD'ku VªkaftLVj dk mi;ksx] py foHko foHkDrdkjh 
(variable potential divider)] vkflysVj] VkbZfeax ifjiFk] fVªxj ifjiFk esa 
fd;k tkrk gSa ns[ks fp= ua- 47] 48A

(Integrated Circuit)

vc rd i<+s x;s ifjiFkksa esa iz;qDr vo;oksa ¼rkj] VªkaftLVj] izfrjks/k] 
la?kfu=] bUMDVSUl½ ls ifjiFk dkQh cM+k gks tkrk gSA ftl dkj.k LFkku 
vf/kd ?ksjrk FkkA ysfdu vktdy QksVks xzkfQd rduhdh dks viuk dj 
,d ;k vf/kd ifjiFk ,d NksVs ls lsehdUMDVj ds VqdM+s ¼ftls fpi 
dgrs gSa½ dh lrg ij NksVs :i esa cuk;s tk ldrs gSa rFkk cuk;k x;k 
usVodZ bruk NksVk gksrk gS fd fcuk lw{en'khZ dh lgk;rk ds ugha ns[kk 
tk ldrkA ,sls ifjiFk dks bUVhxzsfVM lfdZV ¼lHkkdfyr ifjiFk½ vkbZ-
lh- (IC) dgrs gSaA D;kasfd blesa VªkaftLVj] izfrjks/k rFkk Mk;ksM vkfn fpi 
ds vfHkUu vax gksrs gSaA

;g rhu izdkj ds gksrs gSaA

1-  Leky Ldsy bUVhxzs'ku SSI% ftl vkbZ-lh- fpi esa 12 xsV ls de 
xsV gksrs gSa] dks SSI ds uke ls tkuk tkrk gSA

2-  ehfM;e Ldsy bUVhxzs'ku MSI % ;fn 12 ls 100 xsV izfr fpi gks 
rks mls MSI dgrs gSaA

3-  yktZ Ldsy bUVhxzs'ku LSI % ¼100&1000½ xsV ls vf/kd ,d fpi esa 
gksus ij mls LSI ds uke ls tkuk tkrk gSA

4-  oSjh yktZ Ldsy bUVhxzs'ku % 1000 xsV ls vf/kdA
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IC cukus dh nks rduhfd;ka gSa

1-  ckbiksyj Bipolar

2-  eSVy vkDlkbM lsehdUMDVj MOS

ckbiksyj rduhdh esa fpi ij VªkaftLVj cuk;s tkrs gSa rFkk bl rduhdh 
dk iz;ksx SSI ,oa MSI esa fd;k tkrk gS D;ksafd ;s rhoz xfr okys gSaA bl 
Øe esa fuEu ewy ifjokj vkrs gSaA

1-  DTL&Mk;ksM&VªkaftLVj ykWftd

2-  TTL&VªkaftLVj&VªkaftLVj ykWftd

3-  ECL&,ehVj diYM ykWftd

 DTL dk vktdy iz;ksx yxHkx can gks x;k gSA vf/kdrj TTL dk 
gh iz;ksx SSI o MSI fpi esa gks jgk gSA ECL tks ,d rhoz xfr okyh 
rduhdh gS vr% bldk iz;ksx mPp xfr okyh fof/k;ksa esa iz;ksx fd;k tkrk 
gSA TTL ifjokj esa 7400 Js.kh dk iz;ksx vktdy yxHkx lHkh vuqiz;ksxksa 
esa iz;ksx dh tkrh gSA bldh dk;Z djus dh rki jsat 0&700C rd gksrh 
gSA rFkk dk;Z djus dh vf/kdre oksYVrk 4-75 V ls 5-25 oksYV rd gksrh 
gSA fefyVjh ds dk;ksZa ds fy, vf/kd rki ij ¼&550C ls 1250C rd½ rFkk 
lIykbZ oksYVrk 4-5 ls 5-5 oksYV rd dk;Z djus okyh IC Js.kh ua- 5400 
dk fuekZ.k fd;k x;k bldk ckdh vU; dk;Z 7400 Js.kh tSlk gh gS bl 
Js.kh esa mPp xfr High Speed TTL] de ikoj Low Power TTL] 'kkdVh 
Schottky TTL de ikoj okyh 'kkWVdh Vh-Vh-,y- Hkh miyC/k gSA
  esa fpi ij MOSFET 

¼eSVy&vkWDlkbM lsehdUMSDVj QhYM bQSDV VªkaftLVj½ cuk;s tkrs gSaA 
bl rduhdh ls LSI izdkj dh vkbZ lh cukbZ tkrh gSA D;ksafd ,d fpi 
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{ks= esa vf/kd MOSFET vk ldrs gSaA MOS ifjokj esa fuEu Js.kh vkrh 
gSA
(i)  N-MOS N Channel MOS FETs

(ii)  C-MOS iwjd Complementary MOS FETs

 P-MOS lcls iqjkuh ,oa lcls de xfr okyh Js.kh gS rFkk vc bldk 
iz;ksx izk;% lekIr gks x;k gSA N-MOS dk iz;ksx LSI Jsf.k;ksa esa fd;k 
tkrk gS bl izdkj ls cuh vkbZ-lh- dk iz;ksx ekbØks izkslslj ,oa eSeksjh 
esa fd;k tkrk gSA C-MOS, N-Channel rFkk P-Channel MOSFETs dk 
iz;ksx ogka fd;k tkrk gS tgka ij de ikoj [kir dh vko';drk gksrh 
gS tSls ikWdsV dSYdqysVjksa ;k dykbZ ?kfM+;ksa vkfn esaA
vkbZ-lh- yhM~l dh igpku djuk
lkekU;r% cktkj esa vkbZ-lh- nks izdkj ds iSdst esa feyrh gSA

¼1½ TO
5
 iSdst ¼2½ IykfLVd iSdst

IC esa yhMl dh la[;k muds iz;ksx ds vuqlkj fudkyh tkrh gSA

TO
5
  ;s òr ds :i esa gksrh gS ns[ksa fp= ua- 

¼49 l½ rFkk muds igpku fpUg fn;k jgrk gSA rFkk 8] 10 ;k 12 fiu 
gks ldrs gSaA IykfLVd esa IC dh rhu izdkj ds iSdst gksrs gSaA

(i)  flaxy&bu ykbZu iSdst (SIP)

(ii)  M~;wy&bu ykbZu iSdst (DIP) rFkk Mini DIP

(iii) DokM bu ykbZu iSdst (QIP)

 mijksDr lHkh izdkj dh vkbZ-lh- dh yhMksa dks fp= esa n'kkZ;k x;k gS 
tks Lo;a of.kZr gSaA dqN vkbZ-lh- esa ikoj [kir vf/kd gksrh gS tSls CA 

1100, CA810, Bell IC No 1044 buesa ghV flad Hkh yxk;h tkrh gSA
MOS IC: ;g 40 fiu rd gks ldrh gSA
DIP IC : ;g 14 ls 16 fiu okyh gksrh gS rFkk fefu DIP vkbZ-lh- 8 fiu 
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dks gksrh gSA TO
2
 rFkk TO220 iSdst vf/kdrj oksYVst jsxqysVj ds fy, 

iz;ksx fd;s tkrs gSaA budk vkdkj VªkaftLVj tSlk gh gksrk gS] bUgsa fp= 
ua- 49l esa fn[kk;k x;k gSA
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(Filter Circuit)

 os fo|qrh; ifjiFk gS tks ,-lh- ?kVd dks (Component) dks Mh-lh- 
?kVd ls vyx djrs gSaA ;k ,d fo'ks"k vko`fr ds ,-lh- ?kVd dks vU; 
vko`fr;kas ds ,-lh- ?kVd ls vyx djrs gSaA okfUNr vko`fr dh ,-lh- 
fo|qr dks ;s ifjiFk de ls de izfrjks/k rFkk 'ks"k vokUNuh; vko`fr;ksa 
dks vf/kdre izfrjks/k iznku djrs gSaA

1-  fQYVj ifjiFk dks okfUNr vkof̀Ùk dks ,-lh- ij de rFkk leku 
izfrjks/k nsuk pkfg, rFkk vokfUNr vko`fr dh ,-lh- ds fy;s cgqr 
vf/kd izfrjks/k yxkuk pkfg,A

2-  okfUNr rFkk vokfUNr vkòfr;ksa dh NkaV 'kh?kzrk ls djuh pkfg,A

3-  ifjiFk dk bEihMsUl leku gksuk pkfg,A

4-  fQYVj dk bEihMsUl miLdj ds bEihMsUl ls esy [kkuk pkfg,A 
vU;Fkk ifjiFk esa ijkorZu ,oa foÑfr (Distortion) gks 
tk;sxhA

1-   os ifjiFk tks ,d fuf'pr vko`fr ¼lhekUr vkof̀r½ 
ls uhps dh lHkh vkof̀r;ksa dks ikl djrk gS rFkk mlls Åij dh 
vko`fr;ksa dks jksdrk gSA

2-   os ifjiFk tks lhekUr vkòfr ls Åij okyh 
vko`fÙk;ksa dks ikl djrs gSa rFkk uhps okyh vko`fÙk;ksa dks jksdrs gSaA
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3-   tks fdUgha vko`fÙk fo'ks"k ds lewg dks ikl djrs 
gSa rFkk muls Åij ;k uhps okyh vko`fÙk;ksa dks jksdrs gSaA

4-  tks fdUgha vkòfÙk fo'ks"k ds lewg dks jksdrs gSa 
rFkk 'ks"k lHkh vkof̀Ùk;ksa dks ikl djrs gSaA

1-  bUMDVSUl&dSislhVsUl % LC izdkj ds fQYVj bUgsa cukus esa bUMDVj 
rFkk la?kfu=ksa dk iz;ksx fd;k tkrk gSA bUgsa lk/kkj.k fQYVj Hkh 
dgrs gSaA

(i)  budk dV&vkQ fcUnq rst ugha gksrkA

(ii)  bEihMsUl iwjh vkòfÙk;ksa ds fy;s leku ugha gksrkA vr% flxuy 
foÑr gks tkrk gSA

 mijksDr leL;k dks nwj djus ds fy, M fMjkbOM Vh ;k ikbZ (T 

;k ½ [k.M okys fQYVj iz;ksx esa ykrs gSaA bl izdkj ds fQYVj 
20 KHz rd gh Bhd izdkj dk;Z dj ikrs gSaA

2-  fØLVy fQYVj % bu fQYVjksa dks p;u {kerk (Selectivity) rFkk 
flxuy dV&vkQ rhoz gksrk gSA ;s 100KHz rd dk;Z dj ldrs 
gSaA ;s egaxs] cMs+ vkdkj okys rFkk nksyu o >Vdksa ls [kjkc gksus 
okys gksrs gSaA

3-  ;kfU=d fQYVj % budk ikl cSUM vf/kd (100-500KHz rd½ gksrk 
gSA ;s tYnh [kjkc ugha gksrs ;s eSxusVksLVªfDVo xq.k (Magnetostric-

tive Property) ds fl)kUr ij dk;Z djrs gSaA ftlds vuqlkj ;fn 
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dksbZ NM+ ,d pqEcdh; {ks= esa j[kh tk;s rks {ks= dh rhozrk dh fn'kk 
ds vuqlkj NM+ dh yackbZ esa ifjorZu gksrk gSA ;s fQYVj vkdkj esa 
NksVs] mxz&rki rFkk yxkrkj dk;Z djus ij Hkh vko`fr fLFkj] ikl 
cSUM ij izfrjks/k de] rhoz dV&vkWQ] p;u {kerk rhoz ,oa fÝLVy 
fQYVj ls lLrk gksrk gSA 

 iSM ifjiFk esa okafNr ykWl nsus ds dke vkrs gSa ;s 
uku bUMfDVo izfrjks/k ds cuk;s tkrs gSaA
 vVSuq,VlZ Lis'ky Vkbi ds py (Variable) vkSj vpy (Fixed) iSM 
gksrs gSaA

(i)  iSM fLFkj ykl ifjiFk esa nsrs gSaA

(ii)  iSM esa bEihMsUl dk esy t:jh gSA

(iii)  iSM dk bEihMsUl ekfLdax ds :i esa iz;qDr fd;k tk ldrk gSA

;g ,d lk/kkj.k iSM gS tks fd ifjiFk esa bl izdkj 
lek;ksftr fd;k tkrk gS fd ijkofrZr rjax ,d vksj ls nwljh vksj 
ifjiFk esa u tk lds pkgs yksM esa cgqr vf/kd ifjorZu gks tk;sA

Mslh cSy nks ikojksa dh rqyuk dh y?kq&xq.kdh; bdkbZ gSA 
ikoj ds ry (Level) dks Hkh Mslh cSy ¼Mh-ch-½ dgrs gSaA blesa ikoj dh 
rqyuk fdlh Lis'ky ry ¼vyx&vyx iz.kkyh esa vyx&vyx½ ds lkis{k 
fd;k tkrk gS rFkk ry ds vuqlkj mldk uke] tSls Dbu, Dbm, Dbi 

vkfn fy[krs gSaA nks ikoj dh rqyuk ds y?kqx.kd dks cSy (Bel) dgrs gSaA

 cSy (Bel) = Log
10

 2

1

V

V
;k y?kq

10 
2

1

V

V
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ysfdu ;g ,d cM+h bdkbZ gSA vr% cSy ds LFkku ij Mslh cSy dk iz;ksx 
djrs gSaA

1 cSy (Bel) = 10 Decibel

= Log
10

 2

1

V

V
cSy ;k 10 Log

10
 2

1

V

V
MslhcSy

Lis'ky dsl % ;fn P
2
 = 2P

1
 rc

= 10 Log 2

1

V

V
= 10 Log 1

1

2P

P
= 10 Log 2

Log 2 = 0.30103, vr% = 10x-30103 3 dB yxHkx
 vr% ikoj nks xq.kh gksus ij dsoy 3 dB dk varj iM+kA bl izdkj 
;fn ikoj nks xq.kh gksrh gS rks dB dsoy 3 c<+rh gS rFkk ;fn ikoj vk/kh 
gksrh gS rks ikoj dsoy 3 dB de gks tkrh gSA vr% dB esa bdkbZ ysus ij 
lapkj O;oLFkk esa x.kuk;sa ljy gks tkrh gSA
 ;fn ikoj ds LFkku ij oksYVrkvksa ;k /kkjkvksa dh rqyuk dh tk;s rFkk 
ge tkurs gSa dh ikoj P V2 ;k I2 vFkkZr~ ikoj oksYVrk ;k /kkjk ds oxZ 
ds lekuqikrh gksrh gS vr% P ds LFkku ij ;fn V2 ;k I2 j[k ns rc 

= 10 Log 2

1

P

P
= 10 Log 

2
2
2

1

V

V
 ;k 10 Log 

2
2
2
1

I

I

= 20 Log 2

1

V

V
 ;k 20 Log 2

1

I

I

 vFkkZr~ oksYVrk ;k /kkjk dh voLFkk esa 10 ds LFkku ij 20 gks tkrk 
gSA
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1- LED  ________________________________

2-  MOSFET  ________________________________

3-  DIP  ________________________________

4-  SCR  ________________________________

5-  I.C.  ________________________________

6-  HPF  ________________________________

7-  UJT  ________________________________

8-  dB  ________________________________

9-  VLSI  ________________________________

10- TTL  ________________________________

1-  lcls ckgjh d{kk esa fLFkr bySDVªkuksa dks  ____________________ 

bySDVªkWu dgk tkrk gSA

2-  fØLVy esa flfydkWu ,Ve ____________________ ca/k ds }kjk 
vkil esa tqM+s gksrs gSaA

3-  'kq) tesZfu;e dks ____________________ lsehdUMVj rFkk 
v'kqf) feykus ds ckn izkIr fØLVy dks ____________________ 

lsehdUMVj dgrs gSaA

4-  N-Vkbi lsehdUMVj esa bySDVªkWu ____________________ dSfj;j 
rFkk gksYl ____________________ dSfj;j gksrs gSaA

5-  ije rki ij bfUVªfUld lsehdUMVj ,d ____________________ 

dh rjg dke djrs gSaA
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6-  QkWjfcMu ,uthZ xsi ____________________ cS.M rFkk 
____________________ cS.M ds e/; gksrk gSA

7-  Mk;ksM dk iz;ksx ____________________ dks 
____________________ esa cnyus ds fy;s djrs gSaA

8-  thuj Mk;ksM dk iz;ksx ____________________ ds fy;s djrs 
gSaA

9-  ,fDVo fjtu esa  ,ehVj&csl tD'ku ____________________ 

ck;l rFkk dks DySDVj&csl tD'ku ____________________ 

ck;l rFkk dks DySDVj&csl tD'ku ck;l esa gksrs gSaA

10-  tc Mk;ksM dks fjolZ ck;l fd;k tkrk gS rks iksVsaf'k;y cSfj;j 
____________________ tkrk gSA

11-  osysUl cS.M esa fLFkr bySDVku dh ÅtkZ] dUMD'ku cS.M esa fLFkr 
bySDVªku dh ÅtkZ ls ____________________ gksrh gSA

12-  VªkfUtLVj dk iz;ksx flxuy dks ____________________ djus 
ds fy, djrs gSA

13-  FET dk buiqV bEihMsal ____________________ rFkk vkÅViqV 
bEihMsal ____________________ gksrk gSA

14-  tc ,d ukeZy ,Ve esa ls ,d bySDVªku fudky fy;k tkrk gS rks 
og ,Ve ____________________ vkW;u cu tkrk gSA

15-  tD'ku esa iksVasaf'k;y cSfj;j] tD'ku ds nksuksa rjQ fLFkr 
____________________ dSfj;j ds dkj.k gksrk gSA
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