18TE71

\'\:; \ w Seventh Semester B.E. Degree Exammatwn, Feb./Mar. 2022
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Note: Answer any FIVE full questions; choosing ONE full question from each module.

Module—l ;
1 a. Discuss the advantages/disadvantages of optical fiber commumcatlon (06 Marks)
b. Derive the equations of Numerical Aperture considering' the ray path for meridonial ray in
optical fiber communication. (08 Marks)

c. A relative refractive (index difference for an optlcal fiber is 1%. Estimate the numerical
aperture and solid acceptance angle in air for the fiber when the core index is 1.46. Calculate

50, will be treated as malpractice.

50pm. Estimate the insertion loss due to 3um lateral misalignment at fiber joint when there
is index matching and assuming.

i)  There is uniform illumination of all guided modes only.

ii)  There is uniform illumination of all guided and leaky modes. (06 Marks)
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= : the critical angle at the interface. (06 Marks)
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= i’f 2 a. Discuss photonic crystal fibers and explain index guided microstructures and photonic
22 bandgap fibers with suitable diagrams. (08 Marks)
s C b. With neat schematic, explain refractive index profile and ray transmission in multi-mode
E é step index and graded index. ' (08 Marks)
2 3, ¢. Determine the cut off wavelength for a step index ﬁber for single mode operation when the
=L core refractive index and radlus are 1.46- and 4.5, pm, with relative index difference being
g o 0.25%. ) -~ (04 Marks)
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E E Module—2

2 2 3 a. Explainthe lmear and Non-Linear scattermg losses with su1tab1e equations. (10 Marks)
E & b. A 6km optical link consists of multimode step index fibér with core refractive index of 1.5
28 and relative fefractive index d]fference of 1%. Estlmate

g ) i)  Thedelay difference between the slowest and fastest modes at fiber output.

£§ i) (The rms pulse broademng due to intermodal dispersion on link.

58 iii) The maximum bit.rate.’ ~

§§ iv) The Bandw1dth-Length product. -~ %" (10 Marks)
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E’ 8 4 a. Discuss the Fus1on and Mechanical fiber splices. (08 Marks)
s B b. Explain the 51gn1ﬁcance of fiber connectors and with schematics, discuss cylindrical ferrule
8 E‘ connectors. (06 Marks)
el c. A graded mdex fiber has.a, parabohc refractive index profile (o = 2) and core diameter of
g

Z

=

£

&,

g

1 of2



18TE71

Module-3

a. Explain the electron recombination and associated phot efn1ss1on for direct and indirect

bandgap materials with relevant diagrams. (08 Marks)
b. Explamn and derive the equations for quantum efficié and LED power.- . (06 Marks)
c. With neat schematic, explain the basic methods=f6t.achieving current confinement in laser
diodes. (06 Marks)
a. Explain the generic structure of front e 1 (08 Marks)
b. Discuss Double-Heterostructure photod__ L (04 Marks)
c. In InGaAs in photodiode has foilovf g parameters at way ength of 1300nm, Ip = 4nA,
n = 0.90, R, = 1000Q, surface fea The incident optical power is

w

i1) Shot-noise

300nW (-35dBm) and recei @ )
“Thermal noise. & (08 Marks)

current  iii) Dark current

_ Module-4 -
a. 'Explam in detail the

diagrams.
b. Explain in det‘a%
optical amplifiers

% ' (10 Marks)
=and unplementatton of WDM network with
{07 Marks)

C. -Zender interferometer multiplexer are separated
550nm) with Merr = 1.5. Determine waveguide length
(03 Marks)
a (05 Marks) . -
b adjustmg the wavelength of tunable Bragg grating of Tunable
(07 Marks)
C. (08 Marks)
a. le* lements and Optlca1 Cross Connect (OXC) with neat
A DERp ; f«%ﬁ- SR (08Marks)’ S
”_ork and wavelength routmg mwavelength (08 Marks) -

(04 Marks)

i it sw1tched network with suitable diagram. (05 Marks)
and sthchmg etwork architecture employmg a Multi Granular Optical
{07 Marks)

ess networks and local area networks. (08 Marks)
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