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pSIVj & 6 
vkIVks bysDVzkWfuDl 

 
         tSlk fd gesa fofnr gS fd ÅtkZ ds dbZ :Ik gksrs gS tSls fd eSdsfudy ÅtkZ] jklk;fud 
ÅtkZ] fo|qr ÅtkZ] izdk'k ÅtkZ] /ofu ÅtkZ vkfnA ÅtkZ dks u rks u"V fd;k tk ldrk gS vkSj u gh 
iSnk fd;k tk ldrk gSA gkWa ÅtkZ ds ,d :Ik dks nwljs :i esa cnyk tk ldrk gSA 
   vkIVks bysDVªkWfuDl esa ge izdk'k ÅtkZ ,oa fo|qr ÅtkZ ds ijLij lEca/k ds ckjs esa v/;;u djsxsaA 
izdk'k ÅtkZ dks fo|qr ÅtkZ ,oa fo|qr ÅtkZ dks izdk'k ÅtkZ esa cnyuk lEHko gSA 
izdk'k D;k gS \ 
          gekjs fQzDosUlh LiSDVªe esa ekbdzks cso ls Åij dh bysDVªksesXusfVd cso] izdk'k ;k ykbZV cso 
dgykrh gSA tks n`'; ;k vn`'; gksrh gS izdk’k dh cso ySaXFk fuEukuqlkj gksrh gS %& 
 

  (1) INFRARED LIGHT  :- λ =800 TO 700 nM 
(2) RED LIGHT            :- λ =700 TO 600 nM 
 (3) YELLOW LIGHT     :- λ =600 TO 550 nM 
 (4) GREEN LIGHT       :- λ =550 TO 500 nM 
  (5) BLUE LIGHT           :- λ =500 TO 450 nM 
  (6) VOILET                  :- λ  =450 TO 400 nM 
 (7) ULTRA VOILET      :- λ =400 TO 300 nM 

 
fQzDosUlh LisDVªe esa vkSj vkxs tkus ij x-ray, xkek js] dkfLed js vkfn gksrh gSA ftudh cso length 
Øe'k% de gksrh tkrh gSA 
vYVªk ok;ysV vkSj blls vkxs dh fQzDosUlh okyh izdk'k cso human body ds fy;s uqdlkunk;d 
gksrh gSA 
euq"; dh vkWa[ksa jsM ls ysdj ok;ysV izdk'k ds fy, laosnu'khy gksrh gSA blls vkxs ,oa ihNs dh 
fQzDosUlh vn`'; izdk'k dh Js.kh esa j[kh xbZ gSA 
 
OPTO ELECTRONIC DEVICE :-  
 
         oks fMokbl tks fo|qr ÅtkZ dks izdk'k ÅtkZ ;k izdk'k ÅtkZ dks fo|qr ÅtkZ esa cnyrs gSa 
opto electronic device dgykrs gSaA bl vk/kkj ij budks  fuEu Hkkxksa esa foHkkftr fd;k x;k gS & 
 
1-PHOTO EMITTER :- 
 
         blds vUrxZr oks fMokbZl vkrs gSa tks bysDVªhflVh dks izdk'k esa cnyrs gaSA 
tSls fd LED, IR-LED, LASER, ILD vkfnA 
 
2- PHOTO SENSOR:- 
 
          blds varxZr oks fMokbZl vkrs gS tks light dks sense dj voltage difference iSnk djrs 
gSaA vFkok light dks sense djus ij  ftudh conductivity change gksrh gSA 
tSls fd%& photo voltaic cell,  solar cell, LDR, photo diode vkfnA 
        vkxs ge mijksDr lHkh izdkj ds opto electronic device dk i`Fkd&i`~Fkd foLrkj ls 
v/;;u djsxsaA 
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LIGHT EMITTING DIODE(LED) 

 
             LED dk vkfo"dkj lu~ 1962 esa nick holonyak us fd;k FkkA buds }kjk foftoy LiSDVªe esa 
lcZizFke yky jax dh LED cukbZ xbZ FkhA 

 LED ,d solid state semiconductor device gS tks fo|qr ÅtkZ dks izdk'k ÅtkZ esa cnyrk 
gSA bldk dk;Z djus dk fl)kar filament cYc ls vyx gksrk gSA 

           fQykesUV ySEi esa cYc dk fQykesUV ohmic izfrjks/k ds dkj.k I²R  ÅtkZ dks Heat ds :Ik esa 
NksMrk gS ftlls fQykesUV xje gksdj pedus yxrk gSA bles fudyus okyh ykbV dbZ vkc`Rrh dh 
feDl ykbV gksrh gSA tc fd LED ls fudyus ckyh light eksuksdzkse ,oa dqN gn rd coherent 
nature dh gksrh gSA 
dksgjsalh D;k gS %& tc ,d gh rjax/kS;Z dh cgqr lkjh izdk'k fdj.ksa ,d gh izdk'k lkslZ ls leku Qst 
esa mRlftZr gksrh gS rks] bl izdkj dk izdk'k iqat dksgjsaV izdk'k dgykrk gSA bl izdkj dh ykbV che 
cgqr ikcj Qqy gksrh gSA blls yksgs dks Hkh dkVk tk ldrk gSA ystj okLro esa blh izdkj dk izdk'k 
iSnk djrk gSA 

 
 

dksgjsalh dks mDr fp= ls le>k tk ldrk gSA 
LED dk fl)kar %&LED fo'ks"k izdkj ds lsehd.MDVj eVsfj;y ls cuk ,d p-n diode gksrk gSA 
tc bl P-N Junction dks reverse biased fd;k tkrk gS rks LED Xyks ugh gksrh D;ksa fd fjolZ 
 ok;l esa Junction gkbZ jsflLVsUl offer djrk gSA ijUrq tc LED dks fp= esa n'kkZ;s vuqlkj QkjoMZ 
ok;l fd;k tkrk gSA rc N-layer ls bysDVªkWu junction dh vksj cgrs gSaA bl le; ;s fo|qr ÅtkZ 
izkIr dj high energy level esa igWqp tkrs gSaA junction dks cross dj tc ls bysDVªkWu P-ys;j esa 
igqprs gSa rks ;gkW miyC/k gksy ds lkFk combine gks tkrs gSa vkSj viuh vfrfjDr ÅtkZ tks fo|qr #i 
esa izkIr dh Fkh mls QksVsku ¼izdk'k½ ds :i  esa NksMrs gaSA ,oa okfil low ÅtkZ ysoy ij vk tkrs gSaA 
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;g izkslsl rc rd pyrk jgrk gS tc rd LED farward baised jgrh gSA bl izfdz;k esa fudyus 
okyh ykbV dk dyj ¼cso ysXFk½ inkFkZ dh cS.M xSi ÅtkZ ij fuHkZj djrk gS ftlls P-N junction 
cuk;k x;k gSA bl izdkj vyx vyx inkFkksZa ls vyx vyx dyj dh LED cukbZ tk ldrh gSaA  
 
CONSTRUCTION%& 
 
        igyh ckj xSyh;e vklsZukbV inkFkZ ls bUQzkjsM ,oa jsM dyj dh LED cukbZ xbZA fp= esa 
fn[kk;s vuqlkj N- inkFkZ dh ,d eksVh ijr ij P- inkFkZ dh iryh ijr rS;kj dh tkrh gSA pwWfd 
pktZ dSjh;j dk dkEchus'ku P-layer esa gksrk gSA vr% ;g fgLlk Åij jgrk gS ftlds ckgjh fdukjs 
ij eSVy dh ijr p<h jgrh gSA  
       eSVy dh bl ys;j ls ,uksM fiu tqMh jgrh gS P- layer dk e/; dk fgLlk [kkyh jgrk gSA 
ftlls ykbZV dks mRltZu gsrq jkLrk fey tkrk gSA    

 
 N-layer dk fupyk fgLlk iwjh rjg ls eSVy layer ls <dk jgrk gSA tks dSFkksM dk dk;Z djrk gSA 
lkFk gh ykbZV ds fy, ijkorZd dk Hkh dk;Z djrk gSA 
              LED ,d ,slk Mk;ksM gksrk gS tks QkjoMZ ok;l gksus ij izdk'k mRlftZr djrk gSA bldh 
okYVst&djsaV djsDVjkbfLVd fuEu fp= esa fn[kkbZ xbZ gSA 
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 vf/kdre 3.5 oksYV ij blesa yxHkx 50 feyh ,Eih;j djsaV cgus yxrk gS blls T;knk djsaV ij 
LED [kjkc gks tkrh gSA vr% LED dks vf/kdre 3.5 oksYV ls T;knk lIykbZ ugh nh tkrhA pwWfd 
LED ,d Mk;ksM gh gS vr% bldk izrhd fpUg fuEukuqlkj gksrk gSA 

 
LED SYMBOL   

dalVªD'ku ds vk/kkj ij LED 1-5 V ls 3-3 V dh lIykbZ ij dk;Z djrh gaSA rFkk buls fudyus 
okyh ykbV dqN gn rd dksgjs.V uspj dh gksrh gSA 
 mDr vlsEcyh dks ekSle ds izHkko ls cpkus ds fy, ikjn'khZ IykfLVd esa iSd dj fn;k tkrk gSA 
ftlesa ls flQZ dusD'ku fiu ckgj fudyh jgrh gaSA 
                 LED ,d lkWfyM LVsV fMokbZl gS vr% ;g cgqr etcwr gksrh gSaA ;fn budks de djs.V 
,oa de rkieku ij lapkfyr fd;k tk;s rks budh ykbZQ 10]000 ?k.Vs ls 1]00]000 ?k.Vs rd gks 
ldrh gSA dbZ LFkkuksa ij 1970 ds n'kd esa cuh LED vkt Hkh dk;Z dj jgh gSA LED 50% fc| qr 
ÅtkZ dks ykbZV ÅtkZ esa cny nsrh gS tc fd fQykesaV cYc 5% dks gh cny ikrk gSA 
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LED ds dyj ,oa inkFkZ %&  
            vyx vyx dyj ds fy, vyx vyx inkFkksZa dh LED cukbZ tkrh gaSA dqN izeq[k 
inkFkZ] muls iSnk gksus okyk dyj ]mldh csoysXFk rFkk mudk ofdZaax oksYVst fuEu Vsfcy ds n'kkZ;s x;s 
gSa % - 

 
vyx vyx csoySaXFk ds izdk'k gsrq vyx vyx inkFkZ dh Vsfcy fuEukuqlkj gS %& 
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LASER 
 

               ystj og vkIVks bysDVªkWfud fMokbl gS tks ,d cgqr gh iryh ikojQqy izdk'k che 
iSnk djrk gSA ystj ls izkIr gksus okyk izdk'k ,do.khZ (single colour) rFkk dksgjsaV gksrk gSA 
LASER 'kCn] Light Amplification by Stimulated Emission of Radiation ds ’kkVZ QkeZ ls cuk 
gSA 
ystj eq[;r% fuEu pkj izdkj ds gksrs gS %& 
1 & xSl ystjA 
2 & fyfDoM ystjA 
3 & lkfyM ystjA 
4 & lseh d.MDVj ystjA 
          ystj dk vkfo"dkj Fheodove H. Maiman us lu~ 1960 esa dSfyQksfuZ;k esa fd;k FkkA 
mUgkaSus ftuku ¶yS'k yaSEi ls izkIr ,d ykbV che dks ruby fdzLVy ds mij NksMk vkSj :ch fdzLVy 
ls mRlftZr izdk'k dks ekik rks ik;k fd] tc mRlftZr izdk'k jsfM;s'ku ,d fuf'pr lhek ds Åij 
igqWprk gS rc ;g vR;kf/kd rhozrk dk ,oa Mk;jsD'kuy gks tkrk gSA 
 
1 & xSl ystj %& dkWp dh ,d V;wc esa ghyh;e ,oa fu;ku xSl dk feJ.k Hkjdj] bl xSl feJ.k ls 
fo|qr djs.V izokfgr fd;k tk;s rks V~;wc ds vkmViqV dIyj ls coherent light mRlftZr gksrh gSA 
;g ykbV ,do.khZ gksrh gSA 

 
                                                          
2 & fyfDoM ystj %& ;g ystj Hkh xSl ystj dh rjg gh dk;Z djrk gS cl dkWp dh V;wc esa xSl ds 
LFkku ij rjy organic die Hkjh tkrh gSA ftls ,d powerfull light pulse }kjk excite fd;k tkrk 
gSA 
 
3 & Solid Laser %& bl izdkj ds ystj esas ruby ds ,d flys.Mjhdy fdzLVy dks active 
medium dh rjg mi;ksx fd;k tkrk gSA flys.Mj ds nksauksa end parallel gksus pkfg, rFkk ;s metal 
ls polished fd;s jgrs gSA bls  mRrsftr djus ds fy, ,d flash lamp yxk jgrk gSA 
 
4 & Semi Conductor Laser %& bl izdkj ds ystj fo'ks"k izdkj ds semi conductor inkFkZ ls 
cus P.N.Junction ls cuk;s tkrs gSa] ftUgs ILD Hkh dgrs gSA tks lh/ks D.C.power supply ls 
mRizsfjr gksrs gSaA bl izdkj ds LASER es modulation cgqr ljy gksrk gSA 
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CHARACTERISTICS OF LASER %& 
 
 fdlh Hkh laser ds fy, fuEu characteristic gksuk vko';d gSa %& 
1- active inkFkZ tSls ghyh;e ;k :ch tks fo|qr ÅtkZ dks ystj ykbV esa cnyrk gSA 
2- ,d ÅtkZ dk Jksr tks ystj dks power iznku djrk jgsA  
3- optical arrangement tks fd light beam dks active eVsfj;y esa amplification gsrq Hkst lds 
rFkk bldk output narrow cone ds :Ik esa iSnk gks ldsA 
4- LASER ds yxkrkj operation gsrq  feed back arrangement  gksuk pkfg,A 
            tc ystj ykbV dks ,d cky tSlh iryh beam ds :Ik esa focus fd;k tkrk gS rks blls 
fudyus okyh beam highly directional ,oa cgqr T;knk ped okyh gksrh gSA beam dh lEiw.kZ 
ikoj ,d cgqr gh NksVs fcUnw ij dsfUnzr gks tkrh gSA 
 
WORKING OF LASER  %& ystj dk construction fuEu fp= esa n'kkZ;s vuqlkj gksrk gSA ftlesa 
Mh-lh- ikoj lkslZ] ,d fo’ks"k izdkj dh flash tube ls tqM+k jgrk gSA tks ,fDVo inkFkZ dks helix ds 
:i esa ?ksjs jgrh gSA  
 
 

  
 

 
           ,fDVo inkFkZ ftl Xykl V;wc esa Hkjk jgrk gS] mldk ,d fljk 100 izfr'kr mirror 
polished jgrk gSA tc fd nwljk fljk semi mirror polished jgrk gSA ftlls ,d lkbM ls Qqy 
reflection izkIr gks rFkk nwljh lkbM vkaf'kd reflection gks ,oa vkaf'kd ykbZV vkÅViqV ds :i esa 
ckgj fudy ldsA 
 flash tube mPp rhozrk dh ykbZV iSnk djus ds fy;s trigger circuit ls fo|qr ÅtkZ izkIr djrk gSA 
trigger circuit DC power source ls tqM+k jgrk gSA  
 
           flash tube ls iSnk gksus okyh flash light active inkFkZ ds atom dks excite dj nsrh 
gSA yxkrkj flash light dh ifEiax ls active inkFkZ ds atom ground ÅtkZ state ls excited ÅtkZ 
state eas igqap tkrs gSaA blds ckn ;s vkW;u viuh dqN ÅtkZ NksM+dj excited state vkSj ground 

state  dh e/; state esa vkus yxrs gSaA vkSj tc e/; ÅtkZ state esa bu vk;u dh la[;k ground 

ÅtkZ state ls T;knk gks tkrh gSA rc population inversion dh ?kVuk izkjEHk gks tkrh gSA  
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     bl ?kVuk esa e/; ÅtkZ LVsV esa fLFkr vk;u viuh ÅtkZ QksVksu ds :i esa NksMdj okil xzkmUM 
ÅtkZ level ij vkrs gS blls laser action izkjEHk gksrk gSA bl izdkj iSnk gq, QksVksu active inkFkZ 
ds atom ls Vdjkrs gSaA ftlls ,d QksVksu ds cnys nks QksVksu izkIr gksrs gSaA bl ?kVuk dks 
"Stimulated Emission" dgrs gSaA 
bl izdkj iSnk gq, foton esa ls dqN active inkFkZ ds atom ls VDdj esa use gks tkrs gSa] rFkk dqN 
laser beam ds :i esa output ls fudyus yxrs gSaA 
;g light coherent nature dh ,oa ,d 'kkiZ beam ds :i esa izkIr gksrh gSA bl izdkj izkIr light ds 
QksVksUl dh energy cgqr high gksrh gSA 

 
 

INJECTION LASER DIODE 
 

ILD /Semi Conductor Laser %&  
 
         ILD dk eryc gS Injection Laser Diode ;g ,d izdkj dk semi conductor laser gSA 
ILD dh lajpuk LED tSlh gh gksrh gSA ,d fuf'pr current lhek ds uhps ILD Hkh LED dh rjg gh 
dk;Z djrk gSA thersehold current ds Åij igqWapus ij ILD oscillate djus yxrh gS ,oa lasing 
fdz;k izkjEHk gks tkrh gS vkSj tks ykbV fudyrh gS og spontaneous emission ds dkj.k fudyrh 
gSA     
      ILD ls fudyus okyh ykbV dk jax semi conductor material ds energy gap ij fuHkZj 
djrk gSA  

fp= 

 
 
        tc djs.V dk yscy ,d fuf'pr lhek ij igqWprk gS rks estfjVh dSfj;j ,oa QksVksu 
junction ds ,d lkbM esa ,d= gksus yxrs gSaA vkSj tc budh la[;k dkQh c< tkrh gS rks ;s ogkWa 
igys ls ekStwn minority carrier ls collide gksus yxrs gSaA ftlls ionisation energy dk level c< 
tkrk gSA tc ;g ?kVuk ?kVrh gS] rc majority carrier opposite vk;u ls collide gksus yxrs gSa] ,oa 
,d ds cnys nks QksVksu ÅtkZ ds #i esa NksMrs gSaA ftls stimulated emission dgrs gSaA blls 
photon dh la[;k esa gain gksrk gSA vkSj Laser light fudyus yxrh gSA  
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ILD dh lajpuk LED ds leku gh gksrh gS] cl blesa nkasuksa end, mirror like polished gksrs gSa tks 
QksVksu dks active region esa trap j[krs gaSA 
 

 
 

 ftlls fd QksVksu vUnj ijkofrZr gksdj bysDVªkWu dks hole ds lkFk recombine gksus gsrq mRizsfjr 
dj ldsaA  vkSj hole tks fd lkekU; ls T;knk ÅtkZ  level ij gksrs gSa] ,d QksVksu dks vo’kksf"kr dj 
nks QksVsu dks mRlftZr djrs gaSA ;gh izfdz;k lasing dgykrh gSA    
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ILD esa low djs.V level ij LED dh rjg ykbV fudyrh gSA vkSj tc current T;knk gksrk gS rc 
lasing ds dkj.k laser light fudyus yxrh gSA tks fd ,d narrow beam ds :i esa izkIr gksrh gS 
,oa coherent nature dh gksrh gSA  
 
 
LED dh rqyuk esa ILD ds Qk;ns%&  
1-& ILD dh ykbV single frequency dh iryh beam ds :i esa izkIr gksrh gSA vr% difyax  
    loss de gksrk gS ,oa iryh fibre cable esa mi;ksx dh tk ldrh gSA 
2- & ILD dh ykbV LED dh rqyuk esa T;knk ikojQqy gksrh gSA vr% long distance rd tk ldrh   
     gSA 
3- & ILD dks LED dh rqyuk esa higher bit rate ij mi;ksx fd;k tk ldrk gSA 
Disadvantages of ILD %& 
1- T;knk ikoj dh ILD cukuk laHko ugha gSA 
2- Temperature dependent gksrh gSA 
3- LED dh rqyuk esa ILD egaxh gksrh gaSA 

QksVks lsUlj ;k QksVks MsVsDVlZ 
 

           blds vUrxZr os photo device vkrs gSa tks izdk'k dks vo'kksf"kr dj ;k rks fo|qr ÅtkZ 
iSnk djrs gaSA ;k fo| qr iSjkehVj dks izHkkfcr djrs gSaA ;s nks izdkj ds gksrs gSa & 
1- os photo device tks izdk'k dks fo|qr ÅtkZ esa cnyrs gS photo voltaic device dgykrs gSaA bl 
izdkj ds device izdk'k ds photo voltaic izHkko dk ikyu djrs gSaA 
2- os photo device ftuds fo| qr iSjkehVj ¼tSls izfrjks/k½ izdk'k ds dkj.k cnyrs gSa photo 
conductive device dgykrs gSaA bl izdkj ds device izdk'k ds photo conductive izHkko dk 
ikyu djrs gSaA 
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Photo Voltaic izHkko %&  
               fdlh inkFkZ ij izdk'k jsfM;s'ku fxjus ij tc mlesa voltage iSnk gks tkrk gS ;k 
current cgus yxrk gS] rks ;g izdk’k dk photo voltaic izHkko dgykrk gSA inkFkZ ds Åij izdk'k 
fxjus ls bysDVªkWu izdk'k ÅtkZ dks 'kksf"kr dj valance band dks NksMdj d.MDlu cS.M esa vk 
tkrs gaSA vkSj inkFkZ ds across voltage difference iSnk gks tkrk gSA 
 

Photo Voltaic Cell 
 

            QksVks oksYVkbd lSy] og QksVks fMokbl gksrk gS tks ykbV ÅtkZ dks vo'kksf"kr dj 
voltage iSnk djrk gSA QksVks oksYVkbd lSy ds across iSnk gksus okys voltage mlds Åij fxjus 
okyh ykbV dh Intencity ds lekuqikrh gksrs gaSA 

 
QksVks oksYVkbd lSy dh lajpuk %&  
           fdlh v/kZpkyd inkFkZ tSls fd lSysfu;e ¼Sl½ ;k flfydkWu ¼Si½ dh ,d iryh ijr ;fn 
fdlh low resistance eSVy IysV ¼tSls fd flYoj IysV½ ij p<k nh tk, ,oa eSVy IysV rFkk 
v/kZpkyd inkFkZ ls connecting fiu tksM nh tk;s rks QksVks oksfYVd lSy rS;kj gks tkrk gSA  
 

 
 

fp= 

 
 
dk;Z dk fl)kar %& tc v/kZpkyd inkFkZ dh ys;j ds Åij ckgjh izdk'k vkifrr gksrk gS rks 
v/kZpkyd inkFkZ ds ijek.kq esa fLFkr cSysUlh bysDVªkWu izdk'k ÅtkZ dks vo'kksf"kr dj cSysUl cS.M dks 
rksMdj mRlftZr gksus yxrs gSA vkSj eSVy IysV ij vkdj ,df=r gksus yxrs gSA ftlls v/kZpkyd 
ys;j tks bysfDVªdyh U;wV~y Fkh vc bysDVzkWu de gks tkus ls bysfDVªdyh iksftfVo gks tkrh gSA 
okLro esa v/kZpkyd esa gkssy iSnk gks tkrs gSA eSVy IysV Hkh ykbV fxjus ds igys bysfDVªdyh U;wVªy 
jgrh gS ijUrq v/kZpkyd ys;j ls mRlftZr bysDVªkWu eSVy IysV ij vk tkus ls eSVy IysV esa bysDVªkWu 
dh la[;k c< tkrh gS ftlls ;g fuxsfVo pktZ gks tkrh gSA 
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bl izdkj tc rd v/kZpkyd ys;j ij izdk'k fxjrk jgrk gS rc rd eSVy IysV ,oa v/kZpkyd ys;j 
ds e?; oksYVst dk vUrj cuk jgrk gSA 
;g oksYVst blds across connected fiuksa ds e/; load tqMk gksus ij i;kZIr djs.V cgkus esa l{ke 
gksrk gSA  
mi;ksx%& QksVks oksfYVd lSy ls iSnk gksus okyh fc| qr ÅtkZ bruh Ik;kZIr ugh gksrh fd bls current 
;k voltage source dh rjg mi;ksx fd;k tk ldsA vr% bldk mi;ksx ykbV baVsuflVh ehVj ;k 
ykbV fMVsDVj dh rjg fd;k tkrk gSA  
  

 
lksyj lSy 

 
             lksyj lSy dk vfo"dkj lu~ 1954 esa Daryl Chapin,Calvin Souther Fuller us fd;k FkkA 
lksyj lSy dk construction photo voltic cell ls dqN vyx gksrk ijUrq dk;Z djus dk fl)kar QksVks 
oksfYVd lSy dh rjg gh gksrk gSA QksVks oksfYVd lSy esa p-n junction ugha gksrk tc fd lksyj lSy 
p-n junction vk/kkfjr QksVks oksfYVd fMokbZl gksrk gSaA   
lksyj lSy lksyj jsfM;s'ku ¼izdk'k½ dks fc| qr ÅtkZ esa cnyrk gSA ,d lkekU; lksyj lSy dk open 
terminal voltage 0-6v rd gks ldrk gS rFkk ,d lksyj lSy 0-4 volt ij 60 mA rd djs.V iznk; 
dj ldrk gSA ,d oxZ ls.VhehVj ,fj;k ij fxjus okyh ykbV ls lksyj lSy ls 125 feyh okV rd 
ikoj izkIr dh tk ldrh gSA 
bl izdkj lksyj lSy dks oksYVst ;k djs.V source dh rjg mi;ksx fd;k tk ldrk gSA  
  
lksyj lSy dh lajpuk %&   lksyj lSy dh lajpuk flEiy p-n junction Mk;ksM dh rjg gh gksrh gSA 
P-N type ds flfydku v/kZpkyd dks feykdj p-n junction bl izdkj cuk;k tkrk gS fd P-layer 
dk ,fj;k vf/kd ls vf/kd jgs ftlls fd vf/kd ykbZV P-layer dks fey ldsA lkFk gh P-layer dh 
eksVkbZ N-layer dh rqyuk esa dkQh de jgrh gS ftlls dh ykbV junction rd igqWp lds bl rjg 
lksyj lSy dk construction fuEu fp= esa fn[kk;s vuqlkj gksrk gSA   
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fp= 

 
 
           low resistance eSVy csl ds Åij N Vkbi v/kZpkyd dh eksVh ys;j rS;kj dh tkrh gSA bl 
N-layer ds Åij P Vkbi v/kZpkyd dh ,d iryh ys;j rS;kj djrs gSA ftlls P-N junction curk 
gSA P-layer ds fdukjs ij fQj ls eSVy dkUVsDV ys;j p<kbZ tkrh gS tks lSy ds vkÅViqV dk dk;Z 
djrh gSA   
      bl eSVy ys;j ds chp esa ,d window gksrh gS ftlls xqtjdj ykbV junction rd igqWprh 
gSA window ds Åij Xykl fQV jgrk gSA ftlls fd ;g vlsEcyh ekSle ds izHkko ls lqjf{kr jgsA 
 
ofdZx %&  
        tc izdk'k jsfM;s'ku Xykl] foUMks ,oa P-layer dks ikj dj junction ij igqWprk gS rks 
izdk'k ds QksVksu P-N junction ds ,Ve ds e/; cus co-balant bond dks rksMrs gSA izdk'k ds 
QksVksu balance bysDVªkWu dks mtkZ ns nsrs gS ftlls bysDVªkWu vius isjs.V ,Ve dks NksMdj N-side esa 
pys tkrs gS bl dkj.k ls junction ds P-side esa gksy dh la[;k c< tkrh gS rFkk N-side esa 
bysDVªkWu dh la[;k c< tkrh gSA vkSj P rFkk N layer ds e/; ,d fcHkokarj iSnk gks tkrk gS A 
ftlls P ys;j ij gksy iSnk gksus ls ;g Positive rFkk N-Layer ij electron c<us ls ;g 
negative gks tkrh gSA P rFkk N layer eSVy dkUVsDV esa jgrh gS ;gkW ls out put izkIr dj ldrs 
gSA   
        ;fn out put ij dusD’ku tqMk gS rks figure esa n'kkZ;s vuqlkj current flow gksus yxrk gSA  
lksyj lSy lkekU;r% tesZfu;e ¼Ge½ rFkk flfydkWu ¼Si½ ds cuk;s tkrs gSA T;knk efficiency ds 
lksyj lSy esa xSfy;e vklsZukbM ;k bf.M;e vklsZukbM dk mi;ksx Hkh fd;k tkrk gSA  
        lksyj lSy i`Fkd&i`Fkd u cukdj strip ds :i  esa rS;kj fd;s tkrs gSA ftlls cgqr lkjs 
lSy vkil esa lhfjt ,oa iSjsjy esa tqMs jgrs gSA  
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la;qDr :i  ls budh current capacity ,oa oksYVst level dkQh c< tkrk gSA dbZ lSy strip dks 
,d lkFk tksMdj lksyj iSuy rS;kj fd;s tkrs gSA   
100 mw/cm² illumination dh ykbV intensity ij lksyj lSy dks short djus ij  50 mA djs.V 
izkIr gksxkA open circuit esa bldk out put voltage 0.6 v yxHkx jgrk gSA bl Intensity ij ;fn 
lksyj lSy dks 10 Ώ load ds across connect fd;k tk;s rks blds out put voltage fxjdj 0.4 
v gks tkrs gS rFkk ;g load dks vf/kdre 30 mA current iznk; djrk gS vFkkZr yxHkx 50 feyh 
okV ikoj ns ldrk gSA  
lksyj lSy ftls photo electric cell Hkh dgrs gS ,d lkfyM LVsV fMokbl gSA bUgh lkWfyM LVsV 
lksyj lSy dk mi;ksx dj lksyj ekM~;wy ;k lksyj iSuy rS;kj fd;s tkrs gSA ftlesa Integration 
djds yk[kksa lSy vkil ls tqMs jgrs gSaA vyx&vyx inkFkZ izdk'k dh vyx&vyx  cso ySXFk ds izfr 
laosnu’khy gksrs gSA inkFkZ dh cso ySXFk vuqlkj jsfM;s'ku fxjus ij inkFkZ maximum fc|qr mtkZ iSnk 
djrs gSA dqN izeq[k inkFkZ vkSj mudh laosnu'khyrk dh csoySXFk uSuksehVj esa fuEukuwlkj gS%& 
1- Silicon                     & 190 ls 1100 uSuksehVj 
2- tesZfu;e                    & 400 ls 1700 uSuksehVj  
3- bf.M;e xSyh;e vklsZukbV    & 800 ls 2600 uSuksehVj   
4- lead Sulfide               & 1000 ls 3500 uSuksehVj   
 

 
 
 

Photo Conductive Device 
 
              bl Js.kh esa oks fMokbl vkrs gs ftudk  jsflLVsUl izdk'k ;k jsfM;s'ku ls izHkkfor gksrk 
gSA bl izdkj ds fMokbl izdk'k ds "photo conductive effect" ds vuqalkj dk;Z djrs gS bl izHkko 
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ds vuqlkj  dqN inkFkksZ esa ;g xq.k gksrk gS fd tc muds Åij izdk'k dh fdj.ksa vkifrr gksrh gSa rks 
inkFkZ dk izfrjks/k de gks tkrk gSA vFkkZr inkFkZ  dk Lisf'kfQd jsftLVsUl izdk'k dh rhozrk ds 
O;qRdzekuqikrh gksrk gSA 
;gkW ge blh izdkj ds QksVks fMokbl dk v/;;u djsxsa %& 
 
 

LIGHT DEPENDENT RESISTOR (LDR) 
 
                   LDR ,d fo'ks"k izdkj ds resistor dEiksus.V gksrs gS ftudk jsflLVsUl va/ksjs esa ,oa 
izdk'k esa vyx&vyx gksrk gSA ;s ykbV lsUlj lfdZV esa cgqr mi;ksxh gksrs gSA 
LDR dk symbol fuEukuqlkj gksrk gSAa  
  

 
                                           
LDR dk va/ksjs esa izfrjks/k 1 mega ohm rd gks ldrk gSA tks izdk'k dh Ik;kZIr rhozrk esa fxjdj 
dqN 100 ohm rd gks tkrk gSA 
QksVks d.MfDVo ;k QksVks jsfllfVc eVsfj;y vko';d ugh fd semiconductor gh gks dSMfe;e 
lYQkbZM (CdS)  esa Hkh ;g xq.k gksrk gS fd tc bl ij ykbZV fxjrh gS rks bldk izfrjks/k de gks 
tkrk gSA  
LDR dh ofdZx %& tc fdlh gkbZ jsflLVsUl lsehd.MDVj ij izdk'k fxjrk gS rks ;s inkFkZ izdk'k ds 
QksVksu dks lks[k ysrs gSA vkSj inkFkZ ds valance bysDVªkWu bu QksVksu ls mtkZ izkIr dj valance 
band ls d.MDlu band esa igqWp tkrs gSA ftlls inkFkZ esa free electron dh la[;k c< tkrh gS 
vkSj inkFkZ dk izfrjks/k de gks tkrk gSA    
 
 

 
                     
Construction %& Light Dependent Resistance lkekU;r% dSMfe;e lYQkbM (CdS) dSMfe;e 
lsysukbM (CdSe) ;k FkSfy;e lYQkbM ls cuk;s tkrs gSA bldk daLVªD'ku fp= esa fn[kk;s vuqlkj 
gksrk gSA dusfDVax fiu dk fMtkbu bl izdkj j[kk tkrk gS fd bldk vf/kd ls vf/kd ,fj;k photo 
resistance inkFkZ ds contact esa jgsA blls MkdZ Vw ykbV esa yktZ jsflLVsUl jsf'k;ks izkIr gksrk gSA 
(CdSe) inkFkZ ls cuk;s x;s LDR dk fjLikal Vkbe yxHkx 10ms gksrk gS rFkk CdS ls cuk;s x;s 
LDR dk fjLikal Vkbe yEck yxHkx 100 ms gksrk gSA 
LDR dk mi;ksx %& 
1- bysDVªkWfud counter cukus esaA 
2- ohfM;ks fMLiys dk vkVksesfVd czkbVuSl dUVªksy esaA 
3- light fMVsDVj lfdZV cukus esa A 
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4- Power supply esa feed back ds fy,A 
5- Automatic on off switch cukus esaA   

QksVks Mk;ksM 
 

        QksVks Mk;ksM ,d fo'ks"k izdkj  dk LDR gh gSA varj flQZ ;g gS fd LDR dks fdlh Hkh 
polarity esa mi;ksx dj ldrs gSA ijUrq QksVks Mk;ksM dks tc fjolZ ok;l d.Mh'ku ds mi;ksx fd;k 
rHkh ;g LDR dh rjg dk;Z djrk gSA 
QksVks Mk;ksM ,d fo'ks"k inkFkZ ls cuk PN junction diode gksrk gS ftldk forward jsflLVsUl rks 
lkekU; PN junction Mk;ksM dh rjg gksrk gSA   
ijUrq bldk fjolZ ok;l d.Mh'ku esa jsflLVUl ykbV fMis.MsUV gksrk gS tks vU/ksjs esa cgqr gkbZ gksrk 
gSA ijUrq tc fjolZ ok;lM~ taD'ku ij ykbV fxjrh gS rks fjolZ ok;l jsflLVUl cgqr de gks tkrk 
gSA 
PHOTO DIODE dk dUVªD'ku %& QksVks Mk;ksM tesZfu;e vFkok flfydkWu ls gh cuk;s tkrs gS 
Mk;ksM ds daLVªD'ku ds le; ,d ySUl bl izdkj ls tksM fn;k tkrk gS fd ySUl ij fxjus okyh 
ykbV P-N junction ij Qksdl gks rFkk Mk;ksM dk ,fDVo ,fj;k vf/kd ls vf/kd j[krs gS ,d 
lkekU; QksVks Mk;ksM ds fy, ,fDVo ,fj;k dk O;kl 2.5 mm rd gksrk gSA 

fp= 

 
 QksVks Mk;ksM dk dUVªD'ku ,oa symbol mijksDrkuqlkj gksrk gSA 
  
ofdZx %&  
       QksVks Mk;ksM esa ykbV ds izos'k gsrq ySal ds Åij ,d fo.Mks gksrh gS ykbV bl fo.Mks ls ikl 
gksdj ySUl }kjk P-N Junction ij Qksdl gksrh gSA 
Mk;ksM fjolZ ok;l jgrk gS vU/ksjs esa tc ykbV ugh jgrh gS rc P-N Junction balwysVj dh rjg 
dk;Z djrk gSA vkSj cgqr de djs.V yxHkx 50 µA  flow gksrk jgrk gSA ftls dark current dgrs 
gSA ;g current minority dSjh;j ds dkj.k cgus okyk leakage current gksrk gSA  
tc junction ij izdk'k igqWprk gS rc junction ys;j ij fLFkr v/kZpkyd inkFkZ ds atom ds e/; 
fLFkr bond QksVksu dh ÅtkZ ds dkj.k VwVus yxrs gSA vkSj QksVksu ls ÅtkZ izkIr dj bysDVªkWu 
d.MDlu cks.M esa igqWp tkrs gS ftlls junction ij current carrier electron dh la[;k c< tkrh 
gSA vkSj junction  reverse bias esa Hkh low resistance offer djus yxrk gSA ftlls reverse 
current dh value MkdZ djs.V dh rqyuk esa dbZ xquk c< tkrh gSA 
izdk'k dh rhozrk 20]000 Lm/M² gksus ij current 300 uA rd igqWp tkrk gSA 
LDR dh rqyuk esa QksVks Mk;ksM dk fjLikal Vkbe cgqr de gksrk gS ;g dqN uSuks lsd.M esa cut off ls 
d.MDlu esa rFkk d.MDlu ls cut off esa vk ldrk gSA 
 
mi;ksx%& QkLV QksVks fMVsDVj gksus ds dkj.k bldk mi;ksx fuEu dk;Z esa gksrk gS%& 
1- Qk;oj vkfIVDl lapkj esa fMekMwysVj dh rjgA  



 

 130

2- CD Iys;j esa CD dks read djus ds gsrqA 
3- TV lSV esa fjeksV dUVªksy fjlhoj dh rjgA 
4- ykbV fMVsDVj @infrared detector lfdZV esaA 
5-vkIVhdy ekml esaA 
6-LdSuj esaA  
 

PIN QksVks Mk;ksM 
 

                      ;g ,d fo'ks"k izdkj dk three region fjolZ ok;l junction Mk;ksM gksrk 
gS ;g Mk;ksM gSoh MksIM P ,oa N izdkj ds flfydkWu inkFkZ ds e/; 'kq} flfydkWu dh ,d iryh ijr 
dks lSaMfop dh rjg feykdj curk gSA tSlk fd fuEu fp= esa fn[kk;k x;k gSA 

 
lkekU; Mk;ksM esa mDr lalks/ku djus ls taD'ku ij fxjus okyh ykbV ds dkj.k iSnk gksus okys dSjh;j 
dk transite time dkQh de gks tkrk gSA 
,slk blfy, gksrk gS fd ykbZV  ds QksVksu ls mtkZ izkIrdj iSnk gksus okys dj.V dSjh;j dks I-ys;j 
ikj djus esa de nwjh r; djuh gksrh gSA D;ksa fd djs.V dSjh;j bUVªkaftd ys;j ds e/; esa iSnk gksrs gS 
vkSj I-layer cgqr iryh cukbZ tkrh gSA 
vr% PIN photo Mk;ksM dk fjLikal Vkbe lkekU; QksVks Mk;ksM dh rqyuk esa cgqr de gksrk gSA 
bl Mk;ksM esa ykbV dk vf/kdre fgLlk I-ys;j ¼2-5 um½ vo'kksf"kr djrh gSA 
izdk'k dh rhozrk ls lkFk iSnk gksusokys djs.V dh yhfu;jVh PIN Mk;ksM esa cgqr vPNh gksrh gSA 

 
 

PIN QksVks Mk;ksM dh LihM cgqr QkLV gksrh gS tks uSuks lsd.M esa gksrh gSA rFkk LisDVªe fjLiksUl Hkh 
lkekU; QksVks Mk;ksM dh rqyuk esa vPNk gksrk gSA 
;g Mk;ksM cgqr gh de noise iSnk djrk gSA vr% ekewyh ykbV cnyko dks Hkh lsal dj ldrk gSA  
vr% bldk mi;ksx high speed Qkboj dE;wfuds'ku esa fd;k tkrk gSA 
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APD 
 

        APD dk eryc gS Avlanche Photo Diode ;g ,d fo'ks"k izdkj dk pkj ys;j okyk PIPN 
photo diode gksrk gSA bldh lajpuk fp= vuqlkj gksrh gSA  

 
 
;g PIPN LVªDpj esa cuk;k tkrk gSA 
ofdZx %&  
         tc mijksDr LVªDpj esa ykbV izos'k djrh gS rks ;g iryh gSoh MksIM N-ys;j }kjk 
vo'kksf"kr gks tkrk gS ftlls  Junction ij ,d mPp rhozrk dk bysfDVªd QhYM iSnk gks tkrk gSA 

 
 ftls Impact ionisation dgrs gSA bl vk;ksukbts'ku ds dkj.k current carrier dks dkQh vf/kd 
mtkZ izkIr gks tkrh gSA ftlls os vU; bond ds electron dks ionised gksus ds fy, etcwj dj nsrs 
gSA vkSj ;g fj,D'ku rc rd pyrk jgrk gS tc fd avlanche ugh vk tkrkA blls fjolZ ok;l esa 
high current cguk izkjEHk gks tkrk gSA 
          ;g PIN diode dh rqyuk esa T;knk sensitive gksrs gSA vr% flXuy dk amplification de 
djuk iMrk gSA 
PIN PHOTO DIODE dh rqyuk esa APD ds fuEu nqxaZq.k gS%& 
1- bldk transit time PIN diode dh rqyuk esa T;knk gksrk gSA 
2- PIN photo diode dh rqyuk esa noise T;knk gksrk gSA 
 
LIGHT DETECTORS dh CHARACTENISTICS – 

 
1-Responsivity %&;g photo detecter ds out put djs.V ,oa buiqV optical power dk vuqikr 
gksrk gSA bldh bdkbZ ,Eih;j@okV gksrh gSA  
2- MkdZ djs.V %&QksVks Mk;ksM dh fjolZ ok;l ds nkSjku cgus okyk djs.VA tc fd ykbV vuqifLFkr 
gksA ;g current rkieku ds dkj.k iSnk gksus okys carrier ds dkj.k cgrk gSA ;g de ls de gksuk 
pkfg;sA 
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3- Transit time %&ykbV ds dkj.k iSnk gksus okys djs.V dSfj;j dks lsehd.MDVj dh diplation 
ys;j ikj djus esa yxus okyk le;A 
;g Vkbe de gksus ij hight bit rate ij mi;ksx djuk laHko gksrk gSA 
4- ykbV flUlhVhfoVh %& useable bysfDVªd vkmViqV nsus ds fy;s og de ls de izdk'k mtkZ tks 
,d QksVks fMVsDVj ds fy;s vko';d gksrh gSA 
 
 
 

OPTO COUPLER 
 

           vkIVks diyj ,d ,slk QksVks fMokbl gS tks QksVks behVj ,oa QksVks lsalj nksuks ls feydj 
curk gSA 
vFkkZr blesa ,d LED gksrh gS rFkk ,d QksVks Mk;ksM gksrk gSA tSlk fd fuEu fp= esa fn[kk;k x;k gS& 
 
 

fp= 

 
 

LED ,oa QksVks Mk;ksM ,d lkFk ,d gh fpi esa rS;kj fd;s tkrs gSA emitter ,oa detector ,d nwljs 
ls bysfDVªdyh dusDV u gksdj optically dusDV jgrs gSA 
LED, opto coupler dk buiqV gksrk gS tc fd QksVks Mk;ksM opto coupler dk vkmViqV gksrk gSA 
opto coupler dk mi;ksx nks bysfDVªd lfdZV dks ,d nwljs ls bysfDVªdyh isolate djus esa fd;k 
tkrk gSA [kkldj high voltage lfdZV dks low voltage lfdZV ls couple djus esaA 
;|fi transformer Hkh nks lfdZV dks bysfDVªdyh isolate djrk gS ijUrq VªkalQkeZj difyax dh 
rqyuk esa opto coupler ds fuEu Qk;ns gSA 
1- transformer flQZ a.c.dks coupled dj ldrk gS ijUrq opto coupler A.C.,oa D.C.nkasuksa dks   
   couple djrk gSA 
2- opto coupler ls flQZ one way difyax gksrh gSA 
3- ;g lkbt esa cgqr NksVk rFkk lknk gksrk gSA 
         

------000----- 
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