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2403
B. E. 7th Sem. (E. C. E)

Examination ~ May 2009
OPTICAL COMMUNICATION SYSTEMS
' Paper : EE-405-E

Time : Three hours ] [ Maximum Marks : 100
Before answering the question, candidates should ensure that they
have been supplied the correct and complete question paper. No
complaint in this regard, will be entertained after examination.

Note: Attempt any five questions . All questions carry equal

marks.
1. (a) Give advantages of optical fiber. Also discuss the
. application of optical fiber communication. 10
(b} Classify optical fiber in terms of 10

(i) Refractive index profile and

(i) Number of modes propagating through
‘ them. Point out the advantages of graded
index fiber over step index fiber.

2. (a) Define relative refractive index difference for an
optical fiber and show how it may be related to
numerical aperture. 8
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A step index fiber in air has numerical aperture of
0.15, a core refractive index of 148 and a core
diameter of 70 pm. The wavelength of operation
is 0.85 pm. Calculate the reduction in number of
guided modes when this fiber is replaced by a
single mode fiber of core diameter of 5 ym. 12

3. (a) What are the important mechanism that are
responsible for : 12
(i) Absorption losses and
(i) Scattering losses of an optical signal
propagating through optical fiber.

() The average optical power launched into'a 10 km
length of the fiber is 100 pw and the average
output power is 2.5 pw. Calculate : 8
(i) Signal attenuation per km of this fiber,

(i) Overall signal attenuation for 11 km optical
: link using the same fiber with 3 splices each

having attenuation of 0.8 dB.
2 4. (a) Write notes on broadening of pulses in the fiber
dispersion. 10

(b) Briefly outline the general requirements for a
source in optical fiber communication. 10

6. (a) Draw the schematic diagram of high radiance.
surface emitter LED and explain the working in
detail. 10

() Discuss the advantages and drawbacks of LED in
comparison with the injection Laser for use as a
source in optical communication. 10

2403-450-(P-3)(Q-8)(09) (2)



[image: image3.jpg]6. (a) Discuss the semiconductor injection laser. How is
the efficiency of the laser defined ? How is
injection laser coupled to a fiber 7 12

(b} Gallium Arsenide injection laser has longitudinal
modes emitting at a wavelength of 0.85 um These
modes are separated in frequency by 275GHZ.
Find the length of optical cavity and no of
longitudinal modes emitted. The refractive index
of gallium arsenide is 3.6. 8

7. (a) Define the quantum efficiency and responsivity of
a photo detector. Derive an expression for the
responsivity of an intrinsic photo detector in
terms of quantum efficiency and wavelength of
incident radiation. 12

(b) A photo diode has quantum efficiency of 65%.
When photons of 1.5x 107 J are incident upon it 8
(i) at what wavelength is the photodiode

operating ?
(i) Calculate the incident optical power required
to obtain a photo current of 2.5 pA.

- 8. Write short notes on any two 10x2
(i) APD Photo diode
(ii) Direct and Indirect band gap semiconductor

. (iii) Fiber Couplers.
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