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Light Emitting Diode [LED]:-

Light Emitting Diode w %1 diode & s 3 forward bias fr st £ ot 5a# @ visible light Se= &xft
& fi= fo 3 LED % Symbol # zwiiar e @ Rt arrows smet 3R It T R, S Y qwtar & 6 oie
diode & 3cafia & wr 2. *
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Light Emitting Diode &ramor semiconductors 3% # silicon siic germanium ¥ & s+ 8 € afewr 77
gallium, phosphorus &kt arsenic % = 81 .

¥ semiconductors #t sferT-31erT 7@ § fremy w diode & ste-ar wavelength & @rge swafila g 2,
S f it gallium arsenide = use #w LED s 5w 4t 98 red light =7 Scasf7 e # it af gallium
phosphate 1 3w %t LED amar e & 9% green light s seash # 2.
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5@ Light Emitting Diode #t forward bias fm smr 2 o N-type semiconductor # 3ufew free
electrons, PN junction # cross #@& P-type semiconductor ¥ saRem holes 3 @ recombine &
% 5@ 7 electrons % recombination, holes ¥ @ gt & a7 electrons, heat 3 light % form #
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energy @ release & €. germanium 3f silicon diodes # scefSia energy @ gu it heat 3% wif #
Bt 8, wga & %m W light & wit & axdt &,

seif% gallium arsenide S semiconductor 1 grite # SeaRia it & s By

wr & light % photons i T aga samar 8t & et % wga sarar wm § visible light Scafsia gxft 2. LED
=i ghar forward bias # € connect fi s 2.
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fo=1 ot radiated light 3t diode % forward current ¥ wex graph =1 gwiar 2. f=1 graph & w3 H
radiated light s forward current ey 2.
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Varactor Diode:-

@& PN Junction Diode @@ reverse biase voltage, change % w variable capacitance #i @g
M %1 € Varactor Diode weemr 2.

s PN Junction #r fafor € 2 7 depletion =1 +ft fiwfor €ar & et @t charge carriers # layers
depletion layer # 3uferq 814 & 7€ layer ws insulator #t @t F1F Fer

DEPLETION REGION
LEAD LEAD

e ¥y 4
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EFFECTIVE PLATE EFFECTIVE PLATE
EFFECTIVE DIELECTRIC

P-type Material & holes (positive charge carries) majority charge carries g% ¥ st 7 N-type
Material & electrons (negative charge carries) majority charge carries 8% & 7% 3 € P-type
Material 3t N-type Material, capacitor ¥ 2 plates #t 7 % %1 ¥ &, frad P-type Material,
capacitor 1 positive plate 3t N-type Material, capacitor # negative plate # @ #& w1 £,
depletion layer 3 plates % sftwr & dielectric material %\ e # @1 £. Varactor Diode specially
s s et Diode # Rt capacitance, reverse biase condition # 9gd 91T gr 8. Varactor
Diode = &%= reverse biase # connect = sirar 2.

Varactor Diode # Capacitance (Cr):-

c A
=€ —
T Wd

Cr = Total junction capacitance
€= Permittivity of semiconductor material
A = Cross sectional area the junction

Wy = With of the depletion layer
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s Varactor Diode # reverse voltage sgrm st & depletion layer #r width st st @ 37 total
Junction capacitance %m & it 8, 36 @e s Varactor Diode #7 reverse voltage % frar wimar &
depletion layer %1 width sft %n7 8 st & smar 2 total junction capacitance =g st 2,

Varactor Diode % across reverse biase =ik total Capacitance Cr ¥ wer diar W curve #1 ey i
# aaitar 7 R, e R 3 % @ S W & £ Varactor Diode ¥ across reverse biase 5t change total
Capacitance Cr = wRafda frar s gepar 2.

Cr(pF)
A

100
80
60
40
20
0

DEPARTMENT OF ELECTRICAL ENGINEERING



NMDC DAV POLYTECHNIC DANTEWADA
Education City, Jawanga Geedam

Photo.Diode:-

Photo diode © silicon ar germanium % st PN Juction Diode & 5t 4 reverse bias ¥ s s 2.
v light s& W firr smar 2 & 91 reverse current sigar & :

Photo diode % reverse current, PN junction w firrr i light ¥ disrar (intensity) % waTguTt grar
&, 31wiid 78 #1 Photo diode % PN junction # fict areft light & s (intensity) sgm ® Photo diode
T reverse current *ft sigdt 2.
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Principle:- s PN junction diode #! reverse biase far simar 2 ar 9gd & %™ reverse leakage
current flow it 8, PN junction # apply foar mar electric feild % %rwr junction # electron hole
pair W <1 f=ior €l 2. @ R reverse leakage current flow 2t 2 @sma number of electron
hole & rwr 5it temprature st 2. 38% HR0T reverse current sedt 2

Photo diode #1 % figia PN junction diode % % firgia & a1ert & 9 Photo diode #t dru siarr it

light firar 2 leakage current flow it & i light ¥ e (intensity) s w reverse current
et @

s Photo diode & junction # light firar 2 ot light # sufer photons #r energy % R junction &
free electrons holes s & 7% wififtes free electrons ¥ #wor reverse current Tedt 2 33 @ light &
s (intensity) st @ reverse current *ft st 2. Photo diode @1 resistance & &t st &

fa= fo 7 photo diode circuit gwifar mar & R resistor R, DC supply 3K photo diode % reverse
biase & connect foam mr 2.
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