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GANPAT UNIVERSITY
B. TECH SEM. VI ELECTRONICS & COMMUNICATION ENGINEERING

CBCS REGULAR EXAMINATION, MAY-2014
(2EC 603) OI'TICAL FIBER COMMUNICATION

TIME: 3 HOURS TOTAL MARKS: 70

INSTRUCTIONS:
l. Attempt all questions.
2. Answers to the two sections must be written in separate answer bcoks.
3. Figures to the right indicate full marks.
4, Assume suitable data. if necessarv.

SECTION.I
Que.-l (A) What are the advantages of optical f iber communication? Explain in detai l .  6

(B) A graded index fiber with a parabolic index profile supports the propagation 6
of 560 guided rnodes. The f iber has a numerical aperture in air ol 0.3 and a
core diameter of 65 prn. Determine the wavelength of the l ight propagating in
the f iber. Further estimate the maximum diameter of the f iber which gives
single-mode operation at the same lvavelength.

OR
Que"-1 (A) Why mult imode graded index f iber is better than mult imode step index f iber? 6

Cive the detai ls of graded index f iber rvith necessary diagram.
(B) A single-mode step index f iber has a core diameter of 7 pm and a core 6

refractive index of | .49. Estimate the shortest '"vavelength o[ light ''r'hich
allorvs single-mode operation when the relative refractive index difference for
the f lber is l%o.

Que.-2 (A) What is Normalized Frequency in optical f lber? Discuss about modes in 6
cyl indrical f iber.

(B) Define n'raterial absorption losses in si l ica glass f ibers. 5
OR

Que.-2 {A) Explain about Dispersion shifted f ibers, 6
(B) Sil ica has an estimated f ict ive temperature of 1400 K with an isothermal 5

compressibi l i ty of 7 X l0-r '  mt N-'.  The refiactive index and the photo elastic
coeff icient for si l ica are 1,46 and 0.286 respectively. Determine the
attenuation in decibels per ki lometer due to ihe fundamentai Rayleigh
scattering in si l ica Et optical wavelengths of 0.63 pm ancj i .00 pm.
Bol tzmann's  constant  is  1 .38 i  x  j  0-"  J  K- ' .

Que.-3 (A) Draw and explain Erbiurn doped f iber amplif ier architectures.
(B) $i r i te short note or1 basic appiications of optical amplif iers.
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Que.-4 (A)

(B)

Que.-A (A)
(B)

SBCTION-II

what is the meaning of surface emitting LED? Draw and explain about

surface-emitting LED.
A double - heGrojunction InGaAsP LED emitting at a peak wavelength

of l3l0 nm has radiative and non - radiative recombination times of 30 ns

and l00nsrespec t l y . ' l hedr i vecur ren t i s40mA.F indou tbu ik
recombination lit'etimi, inrernal quantum efficiency and internal power'

OR

Draw and explain edge-ernitting double - heterojunction LED.

A silicon avalanche photorlioJe has a quanturm efficiency of 65o/a at a

wavelength of 900 nm' Suppose 0.5 pW of optical power produces a

multiptieci photocrrrrent of ld pA, Find out the multiplication M.

6
6

Que . -S (A )Wha t i s t he fundamen ta lo fLASER?C ive thede ta i l so fD i s t r i bu ted
f-eedback LASER'

(B) Draw ancl explain bidirectional tine switched SoNE'I / SDI-I Rings'

OR

Que.-S (A) How wavelength spacing can be increascd in LASER? Explain about

Vertical cavity surface emitting LASER'

(B )Drawand . *p tu inun id i rec t i ona lpa ths i , v i t chedSoNET lSD l {R ings '

Que . -6 (A )An InCaAsp . i - npho tod iodehas the fo l l ow ingpa rame te rsa ta
wavelength of  1550 nm :  lp  = 4 nA'  n  = 0 '90 '  RL :  1000 O and the

,urf*.'i.ur*age cunent is riegligibie. The incident optical power is 300

nW ancl the receiver ban<lwidih ls 40 N{FIz. Find the various noise terms

ofthe receiver.
(B) Explain in detai l  about Avalanche Photodiode'
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