%%ﬁ

_Light EmiHEng Diode  madeyials

S'No|  Madexial Symba l Colouy |
| | L | Gralliom Ausenide (nafs Tntaveol [Tnvisille)
| | Gallivm Fhssphicle (a P Red o iveen |
3 | Gallivm Nikicle GlaN Blue ox while
4 |Grallivm frsenide Phosphl g1 Asp Red o¥ Yellou
Chayaclevish
avacevistics of LED Foswoxd Cosrent(mA)
The Jovward bias chavactevishe s A
is simidoy fo Rat of o Conuen-h'qml il
diode except fhe h!‘ahef value of * -
! cut-In Uoﬂthlac- VS| 0 1
The cut-in Yoltage of LED isiin e |
‘E&nﬂe ng .2V -1‘0 3V d&bﬂn&!lrf:j SiTy Il
on e matexial vsed. ,
_Advantages of LEQ AL TS
@ Tt has ﬂong Uife Forxwayd
: ; Voltage V)
® Tt ic dight in wejght E °;"1"°"‘°l e &
3 . ',ﬂ Lﬁ b,ﬂ ovacteyistics gofa.’%tplmﬂ
© Tk (s theap and seadity available LED

{ : ‘0o b '\ Vaslous Cﬂﬂo‘dﬁ- :
) Ll (U Y i+has hia}‘l SuJI'f]:thl speeol with

JED 1s Jast opevating device e, ‘
@ Sm:ﬂmhnhj inderval 0{5 fhe ovdley of fess than 1. -Usec [ microseconds]

Dl'saci\mn'fngcs of LED |
@ T+ has exhemﬂg dow severse byeakdown \Iaﬂ»lng.z 0f the orderof

3 4o | loV.
(B T+ needs laxge bowey fox its opevation .

lSubject Name(subject code) P.G. UPADHYAY
) Page no.

|
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Apolicatims of LEQ
® LED \s used in most ophicall devrces.
@ T+ i's used as an  ON-0FF indicatey In Voxi6Us Wes. 05’
electonic ciswits and 3&0(39_—!&5. '
© LEps are vsed in vemole contols and applicahims Jike
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Seven /seamgn{— olu‘.spﬂays anol aﬁpha AUMeX1C dfsfaﬂ%_ |

@ Vasactor [ Vo lcap] Dicde |
A Vazactsy diode is o Spﬂcr‘aﬂg m&ﬂuéac-l—u'fe_ot p~njunr.41'm'1 with |

suifable impuxity concentation projife and opevafed undey
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Thr's Junchen  capacrtante 1s also known as Tansition capacitance, |
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| @pacifance. Ttis denoled by Cr
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Replications Vaxacty Diode
0] Used in. Tuned ci¥cuita.

() Used in FM modudafova.

Used in  Audomate ,Qfe?}xcncg contsold devites.
@ Used In Paxame fic A‘fﬂPﬂl}ft'er.s_

© Tounnel Diode
The +unned drode 1's a hi hﬂc; conduc#\m‘ bmudg do}:eaf PN"JUHC”'!"&YI
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® When *he amount of voltage applied 1S incveased, The num bey
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® The bnneﬁ.‘ng cusyent will b;(-j‘gfo‘ when appliad uaiﬁﬁe s v
increased Juy fher. AF fhrs Uoﬁ-hgq' (evels, fhe valence banol
and  fhe onduchion band does not oveylap. Now, fhe Hunnel
diode will Opevate as a Simf’ﬂe PN—junc'lwn cliode .

= P"‘l-HPP' F*H"dfe ag

i

\ =5 5% = Ng'{ma.g-

=) o ] -. 'Gb.ﬂ*n.fa
4 e g L & Uvyent
g 0. 0

_._9_._9*-_?%?\ T

)
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When applied "GL{'&B& 's increanc CUYYent
more fhan fhe built—in- Pal-m’n‘a.!l
of We depletim .ﬂmdxng the Jovward .

cugyent otavts {ﬂowmg f){ﬂroud.l'\ e Furmed clivele . Behavivuy 1s
very much simidox 4o e for ward PN-Jonedm disde Lnoymel] .
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When Hunnel odiode 1S gwwcmi blased, due to hmug dr)}sp'ng conducdion
Julces place. The mastimum cosvent fhat fﬁuws v HRe diode 2o
(peak voltap] |

To [ peak cowrent] and voltage applied s VP
The Cuyyent OCY05S fhe leyminal decyeases when applieck \Ja,ﬂﬁ:%
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S fu:(‘}ﬁef f'nc*rﬁ@to{. The
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0 Photodiodes

A photo disde 15 o PN=junchim cliccle L |

Rat convevts ﬂl@H eneYgy ink electical T2l

EHEY&J when inadent ,ﬂI‘JH‘ fa.ﬂs on it. Photodlicdle S(\jmbaﬂ

The amount of cowvent flow 1S cﬂffe.r:rhﬂg . ‘
bfo}m-h*maﬂ. + the lh%nsl'-b of ﬂIJH- faﬂﬁmj o It -
T4 s olne Known as  Photo-defectsy i’:‘glﬂ‘ dedecty and p.ha =
Sensey. [hofocliodes ave 'bﬂ;‘f"'l‘w.ﬂoﬂ% AESIBﬂeo( + wWeylk In

‘ ~eveyse bias condiiom.

Novklha Peneiple of Photocliodé | | ‘
As photocliode opevates in the /veverse bias Canol;‘#‘;‘-.qf"‘f mfepﬂaﬁfﬁm
ﬂaﬂ“ width s Javge. when no Wl mination 0¥ ﬁ'jh falls on the -

Phohcix‘ofie ; he Yevevse satuxatom cuxyent ‘: ;j ;}Z é:

flows due o T’Refmoﬂy 3enem+tal l D o Ra el
_mfnoﬂ'Jy corexeys . This (uyYent uu..
} is olso known as davk cuvvent: \{ Ptype Crpe 1
When ﬁ‘ﬁH 's incident on fhe photodiode, l '
fhe absovplion ¢f photons cveafe S ——”.{-(—o. =

eﬁeamn— ho le ﬁaifs on both sides og‘-ﬁ,: JUHC»})"M. |

Tn the depledion Yegion, Re electic {;EU at h?e Juncirm;g X
(eades fhese o loctons  fowards ine ll-—red.-m:p and, fre ‘a_s

acce e p-vegion. These phgfa-rnolute_al mmowty c.hq'rag

"{'OU“‘“;{-" ‘n(yeases ﬂ%& Jevevyse Sa—f‘um'ﬁbn curvent-. This curvent

ﬁ:ﬁ;;n [as photocurvent. The commﬁg used mateviala foy
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photo cliode  awe Silicon, feymantum Indium daﬂﬂmm Msenr@c
(Tn (rafls) ek

To m&ximx‘ae tRe sensf'h‘w'fy
be Moade mMaximum V€.

Ener"j(j 067 phofaﬂ> E’anolﬁaf E””a:f |
-e. hy > Eoe;

of phohﬂl'ode) Phﬂ'}b (uyrent must

Chavadleyisties of i
Phofo cliode Do, \foﬂﬁge
R (V) 4 = 1 0IGH=30 WR-2 ol | 0NN

Fov 3exo Uluminahon,
Uﬂﬁg davk wyyenT Dav K AT
{lows . As the Ulumination Cusvetib e
fevel is increased , fhe Level E

of veverse Cuxvent incyeases. i
: : K AP q 0

Fov o, fixed level of idlurination, - . y
[:‘g}yf’ In—}n‘in&rg

Hua280)  2poIQ

the photo covvent IS constont and 1S 15
almost independent o applied Yeverse E <E<E<Ey
voltage. To(mA)
Featuves of Photodiodes

@ Low noise

® wide speckal veshonse

© Long Dife

@ Compact and ﬁl“@h‘f‘wef ht
@ Excellent [ineaxity Witk Yespect -h:.ﬂfdhf‘-
Aeplicadions of Photod iode

@ Used in Buvgﬁm{ odogm sy stem.
B Used in light defectiom oyafem. o ol kg
© Used in Light obevaded  pystem.




