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Q1. What types of materials are used in optical sources? [AKTU: 2020-21]
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Q2. What are the advantages & disadvantages of LED light? [AKTU:2022-23]
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Q3. Explain heterojunction structure of LED. The radiative and non-radiative recombination

lifetime of the minority carriers in the active region of a double heterostructure LED are 60 ns and
100 ns respectively. Evaluate the bulk recombination or total carrier recombination lifetime and



power generated internally in the device when the peak wavelength is 0.87 pm at a drive current of
40mA.

[AKTU:2023-24]
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Q4. Explain the following:

(a) Internal quantum efficiency
(b) External quantum efficiency
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Q5. Describe various type of LED structure with their diagram. [AKTU:2022-23]

ANS:

LED S*\‘ruc\—uxg__

"

o5 LED s¥sxuctuxen—
) SuyFoce ewitrev LED
@) Edge ewmitrex LEP
3> Supexlumwimescent LED
4) Renonant cavity LEP
&) Peavax LED
(6> Dowe LED.

Treve ove six Yhoyow typs

PRonay LED - e Wanoy LED in ye sSimplest
of the Sryuctuten Yook Ote ovallopte and L7
fabsicared Y eitney lUognid - of Jolpo¥ - ‘phose
epPitoocial psocesS oven ¥ne winole sSuvioe tﬂ’f‘ El‘
GoAs Sobostsate. Thn ‘muckues o P-tqbe d—dﬁ"&lsiﬂﬁ
inte Vae N -{ype Substsove Yo cweare. O PN Hunchol
Toswand caseet $RotoS Yrsauah e J0nCAION %iqes
L aroe~vTain Spowiomneoun cpmssion and Yre dence
exuins  Ligwr Ssom adq sussacer- YoweLey ordy O
Uxired owowed oF Uk escopes Yoe shvuciuve
Ao Ao Aokal invesnal ~gweiechon:




e-type
e piyoxioR
Raye~

ok a Pavax LED Showingy
of Ught H4cowm a® sSuxsfacrs

The Stsucluse
Yae exonssion

Suxfoce Ewittex . EDs—~ ( S—LED) -

LighXk ouXpza

=

ob¥ical RoeY.

nrcafs }
A ALGa As S ERactsom

?c:\'\\lﬁ——) P - GoAs and Proton
ayev = ol
9 oA EolE_\\ i ool
- B3 As
—— BoYviom
r//// coaYack
A Ve Lagvyey

YTae SusSace exaitvey LED sy wvuctuxe Consisks of
Yeare cenrval ockve Rayex of P tupe Go s, Trwun
CG_’_:‘%T*EGJ Rayex P ‘oounded oy O -type ALGoAS and
:n type cafs oF Yhe top sSide . Trin cemiwolr Layew
in vounded vy P type AL CofAs ovad P T type CaAs

oX ¥ae ‘potrow sSide.

ose wwed %o ‘peoide Low —<sesgisyue onmic contacts
only-
* The <ocvexnal obiical Koev 1S conne cved By
excning ¥ae top Rayexs and oy Shiefdingy w YD
_poxNY CesTn .



% when -—cefsachuve indices of ‘wova T-type and N--type
snatesialnh opxe ISovwe; {ignx an dsee Yo come cud
cowiconductov dowmce dus Ao

Isor. all sides of
O confine wmeant owevex onty o.chve “secgion

weaY ne Suxiaca wwigf em VYae SignRNgaony

awownt o4 Lend whif oosoxving dsom ¥ne othev

Pos¥s. Meww ix \s colled o Sucface emiinegy

é-eiznjww Soduakon 18 Osigynared FLom e
o Lagyer P - £ype Go As Layex:

Eo\fae Emitting LED - ( E-LED) -
E-LED 4 wped JSox Rong wavelengh dphical
commuLmcahoN appsax beyween |'22 Yo \-55 QAR

f\.\';e. AP conact
X Elecrson oo -
(,*"’30 ? Photon consinivg
5 Layess
o
ochve ?;(\9 “.\, Sunstsoi e
LC\"‘[QY% 2 . ‘\)‘X‘,ﬁ\? .
N °56‘?
. ‘ ? X
Ly 7 A
Qokyom

conyacky layev
—\)e_
Edge EwitWing Lagey



¥ Cenivol ockhive Ragey 1S Wade USING NInGohs hoving
nossow baﬁd%a‘p 2¥ 1 bounded by wide "Dcmdgﬂb
Rayexs suen as PY oneafs? ond ot anP cRadding
Rayess.
* These {two clodding fLayess neth in Cﬂn&fning
injected electsons and “etes oo Yne iddle €agex.
2% ofso nefps exmitted Bhotons 4o tsaved along
LED oXiS as ber obhical psopechion.
*¥ Due Yo avove;, Ugd L ewrted o ¥ne edge
0F ¥re LED: Wexxe W 1) pnown an edge ey

. FDO.

Q6. Compare surface emitting and edge emitting LEDs. [AKTU: 2020-21]
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Q7. What do you mean by double hetero-junction ? What are the advantages of double Hetero
structure? [AKTU: 2020-21]
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Q8. What are the features required in fiber optical sources?
ANS: Features Required in Fiber Optical Sources:
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Q9. Explain the term ‘Population Inversion’ used in optical communication.
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Q10. Describe the optical feedback and laser oscillation in optical waveguide. [AKTU:2022-23]
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Q11. Derive the threshold condition for laser oscillations to sustain. [AKTU: 2021-22]
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Q12. Explain the principle, construction and working of semiconductor injection laser. Also define
total efficiency and external power efficiency of a semiconductor injection laser.

[AKTU: 2023-24]
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