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SECTION — A

~ Answer both questions (e:ther a or b)

Max. Marks : 60

1. a) i) What is Fermi energy ? Arrive an expression for Fermi level in an

intrinsic semtconductor

ii) Sketch and explam a degenerate n-type semiconductor,

OR

b) i) Give an account of -avalaﬁéh‘_e'i'p'HEiiﬁHiode._ ;

i) Deduce anexpression for photocondUctiVe{gain of a photoconductor.

2. a) i) Explzlin the device structure of LED.
i) Briefly explain the LED characteristics.
OR

b) Briefly explain the fellowing non-linear optical process :
i) Second harmonic generation
i) Sum and difference frequency generation

iii) Optical parametric oscillation.

(2x12=24)
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Write and axplain the diode eguation,

Sigte and expiain the law of mass action.

) What is the conducivily of an nyn= S crystal that has been dope
uniformly with 10" oS hus;Jhofu.,e (7} aloms {donors) i the dirift mobitiny
of elecirons is about 1350 em3y-1e 2
4. a; What iz & PIN photodiode ? o
o) Give an account of LEDS for optical fiber commu rzca"mne
C} A BIAPD has 3 QOF of 75% a1 830 nim in e absence of muitipiication, that
i3 M = 1. The APD is biasedfo gperate with a muliiplication of 109, ¥ ths
incident optical power is 15 nW; r"‘*a’z iaths chem».,urre"r 7
3. @} What is meani by passive mogs ecxmg £i8
oy Write 2 short nole on noiss in oh otod sleciors
2} Compuis the mode-locked ;w*s* Wicth A p:‘“‘ e separsiion b
i:@.;fses étsen 107 & me!mm -(180r iaser operaling at 83Z.8 nm with a miror
cavity spacing of d =05 m. {gam oamiwxdﬁ 1.5x10°H)
3. a) What is Ramo’s theorarmn 7 A
5) Briefly explain ths solar energy spectrum. ;
) With a skeizh, sxplain the princinis and opsration of the aslar sai
2 &l What is meant & b - Sianda; xSL"}"S’iE! 7 :
b; Explain the birefringence of calcits crysials.
¢} What should bs the thickness of 2 quartsr wave plais of calcils for o
wavelength 588.3 nm ? Given the ordinary and sxdracrdinar y reiraciive
indices are 1.652 and 1.488 respectively.
8. a; What is meant by two-photon absorption 7

H : ’ ,. ot Yt raataral
Expiain the methods of achisving phase matchin g in birsfringent matarials.

{4 D= R
Write 2 short note on non-linesr optical matsrials. (4x8=38)




