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(SEM. VII}) THEORY EXAMINATION 2018-19
OFTICAL COMMUNICATION
Timie: 3 Howrs Total Marks: 108
Note: 1.  Anempt all Sections.
1 Assume any missing data,

SECTION A

L. Attempt all questions in brief. 1xl0=10

State Goos-Hanchen effect?

Wha is the principle uscd in the working of fibers as light guides?

Wha are step index and graded index fibers?

What is pulse broadening?

Discuss the advantage and disadvantage of LED,

What is threshold corrent density of LASERT

What type of noise present in optical rcocn'er"l

Define avalanche effcel,

What are the methods used I'urm ﬁﬂbwm and comrection in an optical Iult
design? i

J. Write short note on Power pequlut:s‘? L

o
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SECTION B
1, Attempt any three of the following: 10x3=30

a. What do you mean by Acceptance angle of an optical fiber? Derive an expression for
numerical aperture of optical fiber. A silica optical fiben with a core diameter large
enough 1o be mﬂmdd.n:d by ray theory an:lyns hus a cote refractive mdm: ul’ L.5 and

cladding refracti
MA for the fiber gnd .ﬂ.mptam angle. %
b, Deseribe the hanism of intermodal dli.i@ﬂs‘inn in a multimode step index fiber,
Show that the wial broadening of light polse 8T, due to intermodal dispersion in a

multimode step ifdex fiber may be given by &T, -*g.%: where | is the fiber length,

NA is numerical periure, ni is thecore refractive index and ¢ is the velocity of light.
¢. Discuss Hetero-Jynction in Light Emitiing Diode (LED). Explain the efficiency and

modulation capability of LED

i, Explain the physical principle of APD, What is the temperature effect on avalanche
gain? Describe Automatic gain control using OP-AMP.

e. Draw and explain avalanche photodicde receiver and derive expression for SNR.
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SECTION C
3. Attempt any one parts of the following: Wwxi=10

a. Hkﬂclj the block diagram of optical fiber communication system. With the suitable
ray diagram, explain the propagation of skew rays in the optical waveguide and
compare it with meridional rays.

b. What is phase velocity & group velocity? Derive the relation between group velocity
& group index of the guide

4. Attempt any one parts of the following: xl=10

a) Deseribe with the aid of simple ray diagrams:

i the multimode step index fiber,

(i) the single mode siep index fiber.

Compare the advantages and disadvantages of these two types of fiber for use as an
optical channel.

b) What is Modal Birefringence? The beat length in a single- mode optical fiber is 9 em
when light from an injection laser with a spectral line width of | nm and a peak
wavelength of 0.9um is launched into it. Determine the modal birefringence and
estimate the coherence length in this situation. In addition caleulate the difference
between the propagation constants for the two orthpgonal modes and check the result

5. Attempt any one parts of the following: ,- mxl= II

a) Explain the working principle of LED. Huw the quantum efficiency of a LED/ J’f*
delined? List out various parameters ]whin“h are needed 10 be optimized I‘nr peqing
maximum output power from the LED

b) Explain the principle nl'mmmdpﬂ.or lasers and, draw the emission :hnulenmc A

x ruby LASER contains a crysal. I;-ngih 4cm with refractive index of 1.78.The peak
emission wavelength from the device is 0.55um, Dcl.tmimp ‘the number of
longiudinal modes and their frequency separation, _

6. Attempt any one parts-of the following: { ' 0x1= 10

a) Discuss the various factors which effect the launching of dptical signal into fiber.
Dclcnmncﬂ:mcnuphdmmnnﬂuﬁbu m = 148, ny = 146, if
surface emitting f=EB-radistes 56 Wof power:

b) Explain the working of PIN photodiode, A p-isg ph;rl:ndiudl: has a quantum efficiency
ol 55% ot a wavilength of 0.9 ilucmmnlcr. Gﬂicu!w:

(i) lis responsivity at 0.9 :mcrmﬂct

(ii). The ived optical puw-.-.rirme mean photocurrent is 107* A
(iii). The sponding flu:r_lber of received photons at this wavelength.
7. Attempt uny one parts of the following: 10x1=10

a) Define bit error rate (BER ) of digital optical receiver. Obtain its expression for binary
receiver assuming nodse distribution to be Gaussian.

b} Nraw a block diagram and explain the principle of coherent detection method in

aptical fiber.
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