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Student Exam No

GANPAT UNIVERSITY
B- Tech. semesfer w Electronics and communication Engineering

Regular Examination April-June 2016
28C603 Optical F iber Communication

Time:3lfours

Instructions:
t. Attempt all questions.
2' Answers to the two sections must be written in separate answer books.
3. Figures to the right indicate full marks.
4. Assume suitable data, if necessary.

Total Marks : 70

SECTION-I

Que'-l {A) Why muitimode gaded index fiber is better than multimocie step index fiber in terms of

G {B) 3ffi:J't1,1'x"ffi,*,:JJooli.Tlo,' TJ1lffi1i,,t"i",9'iff6"[t';,f"?li o"*".*",
coml]rlssibility of 8 X l0-'I ntz N"r. The refractive index and the photo elasric
coeflicient for silica are 1.46 and 0.286 respectively. Determine the attenuation in rern:s
of decibels per kilometer due to the fi.rndamental liayleigh scattering in silica at optical
wavelengths of 1.30 pm and 1.55 pm. Boltzmann's sonstant is l.-lSix tgal; *.-r.-'

OR
Que'-l (A) What is the significance of surface emitting LED? Draw and explain surface-emitting

LED.
(B) A single-mode step index fiber has a core diameter of 8 pm and a core refiactive index

of 1'48. Estimate the shortest wavelength of light, which allows single-nrode operation
when the relative refiactive index diffeience forthe fiber is 1%.

(C) Define following terms:
(a) Critical Angle (b) Acceptance Angle

Que'-Z (A) Explain the fundamental working principle of LASER. Give the details of Distributed
J. feedback LASER.

tB) A graded index fiber with a parabolic index profile supports the propagation of 650guided modes. The fiber has a numerical aperfure in air of 0.3 and a core diameter of 60pm' Determine the wavelength of the light propagating in the fiber. Further estimate themaximum diameter of the fiber whictr gives-singie-mode operation at the samewavelength.

OR
Que'-2 (A) Discuss about functionality of individual element of an optical fiber transmission link.(B) Write short note on dispersion shifted fibers.

Que'-3 (A) What is Normalized Frequency in optical fiber? Discuss about modes in cylindrical
fiber.

(B) What is the difference between linear scattering and non-linear scattering? Give detailsof Mie scattering and Rayleigh scattering.
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SECTION-II

Draw and explain Erbium doped fiber amplifier architecturls'

A silicon avalanche photodiode t *- u q"it'to* efficiency of 7Ao/o at a wavelength of

850 nm. Suppose 0.5 pW of opical p";;;;il;s a multiplied photocurrent of 12

pa. fi"O oui th. multiPlication M'
OR

Describe soNEl- sTS-l frame structure' Draw arrd explain bidirectional line

switehed SONET / SDH Rings'
Write short note on operational principles of'\\IDM systern'

OR

why splicing is required in optical communication link ? Describe different fiber

splicing techniques'
tj.rrrif," basic applications of optical amplifiers'
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Que.-4

Que.-5

Qree.-S (A)

(B)

(A)
(B)

Que.-4(A)AnInGaA:q- i - , 'photodiodehasthefol lowingparametersatawavelengthof1500
nm: Ip=6nA,q :0 '80 'RL:1 :00 , -?" " ; ; t ; t ; face leakagecur ren t isneg l ig ib le '
The incident optical p";;; is 500 ,rW *itf" t""tiutt UanOi'natn is 40 MHz' Find

the various noiie terms of the receiver'

(B) Explain in detail about Avalanche Photodiode'

(c) Give the difference between stimulated emission and spontaneous ernission'

A+

(A)

tB)

Que.-6 (A) Design lll sf optical coupler.usinq2:2'optical couplers'

tB) Defiie foliowing terms az*zbicorical tapered fiber coupler:

i"i i""pri"i ratio (b) Excess loss (c) Insertion loss
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