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IV/IV B. Tech. DEGREE EXAMINATIONS,  DECEMBER - 2018
Second Semester

ELECTRONICS  & COMMUNICATION  ENGINEERING

OPTICAL  COMMUNICATION

Time : Three Hours     Maximum : 70 Marks

 Answer Question No. 1 Compulsory.       14x1=14 M

Answer ONE question from each Unit.       4x14=56 M

1. a) What are the applications of optical fiber ?

b) Define total internal reflection.

c) What are the basic blocks present in optical fiber communication system ?

d) An Optical fiber has core refractive index of 1.50 and cladding refractive index of 1.47.

Find the Numerical aperture.

e) What is the Wave length of a photo detection whose band gap is 1.1eV at 300o K ?

f) What are the various losses present in optical fiber ?

g) Define the principle of operation of photo diode.

h) What is meant by Responsivity ?

i) Define the term stimulated emission.

j) What is meant by frequency chirping ?

k) Define pre-amplifier.

l) Mention different splicing techniques.

m) Explain the optical power Budget.

n) Define phase velocity.

UNIT - I

2. a) Write Advantages and Disadvantages of Optical Fiber Communication.

b) A silica optical fiber with a core diameter large enough to be considered by ray theory

analysis has a core refractive index of 1.48 and a cladding refractive index of 1.46 and

refractive index of air is 1.  Determine : (a) the critical angle at the core-cladding interface

(b) the NA for the fiber (c) Acceptance angle.

(OR)

P.T.O.



EC 422 (CR)

2

3. a) What is pulse broadening ? Analyze pulse broadening in a graded index wave guide.

b) Differentiate step-index fiber and grade-index fiber.

UNIT - II

4. a) Write about Intermodal and Intramodal dispersions.

b) The input to the optical fiber is 2mW while the power measured at the output is 2W, if

the fiber attenuation is 0.5dB/Km then find the length of the fiber.

(OR)

5. a) What is the difference between connector and splice ?  Describe various connector types.

b) Explain what is material dispersion ?  Derive an expression for material dispersion

starting from the expression for group delay.

UNIT - III

6. a) Explain quantum efficiency and power of a LED.

b) Photons of energy 1.53 x 10-19 j are incident on a photodiode which has responsivity of

0.65 A/W.  If the optical power level is 10W, find the Photo current generated.

(OR)

7. a) Explain the working of avlanche photodiode.

b) In a 100-ns pulse, 6 x 106 photons at a wavelength of 1300nm fall on an InGaAs photo

detector on the average, 5.4 x 106 electron-hole (e-h) pairs are generated.  Find the

quantum efficiency.

UNIT - IV

8. a) How the rise-time budget is required in optical communication system ?  And explain

the rise-time-budget.

b) Explain the required Test equipment to conduct a measurement.  Explain each component.

(OR)

9. a) Write a short notes on

(i)  Eye patterns.

(ii) Attenuation measurement.

b) Explain the concept of Wavelength division multiplexing (WDM).



EC 422 (CR)
Total No. of Questions :09]    [Total No. of Pages : 02

IV/IV B.Tech. DEGREE EXAMINATIONS, April-2018
Second Semester
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Answer Question No.1 Compulsory 14X1=14 M

Answer ONE Question from each Unit 4X14=56 M

1. a) Describe the function of core and cladding in optical fiber.

b) What is acceptance angle?

c) What are Meridional rays?

d) What are the three operating windows of optical spectrum.

e) What is group velocity?

f) Mention the losses responsible for attenuation in optical fibers.

g) Define efficiency of LED

h) What is meant by population inversion?

i) Briefly explain the reason for pluse broadening?

j) Define dark current?

k) What are the methods to minimize the coupling losses?

l) Write a note on polarization maintaining fiber.

m) Define OTDR?

n) An optical signal has lost 55% of its power after travelling 3.5 km of fiber. What

is the loss in dB/km of the fiber.

UNIT-I
2. a) What are the main components of fiber optics communication system? Explain

them in detail.

b) What is normalized frequency and cutoff normalized frequency. A Graded index

fiber has normalized frequency of 30.0 has refractive index profile 2. What is the

total number of modes in fiber?

(OR)
3. a) Differentiate step index and graded index fibers and derive the relationship be-

tween NA and acceptance angle.

P.T.O
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b) Explain the applications and advantages of fiber optic communication.

UNIT-II

4. a) Explain fiber buffering? Give the fiber joint losses due to misalignment.

b) Write short notes on Rayleigh and Mie Scattering.

(OR)

5. a) What do you mean by dispersion in fiber? How it is related to bit rate of system?

b) Prove that intermodal dispersion in multimode step index fiber and graded index

fiber.

UNIT-III

6. a) Explain population inversion in case of three level LASER.

b) Give the ac equivalent circuit of APD. Explain Avalanche photo diode in detail?

(OR)

7. a) Write notes on i) SLED    ii)  ELED with neat diagrams.

b) Explain PIN photo diode in detail and write the advantages over P-N photo diode.

UNIT-IV

8. a) Draw and explain the optical transmitter with parameters affecting its perfor-

mance.

b) Explain with neat diagram about measurement of Numerical aperture.

(OR)

9. a) What are the two major requirments of a Pre-amplifier in optical receiver?

Explain how these are achieved in a transimpedance amplifier.

b) What are the services that may be offered by second generation optical WDM

networks. Discuss the pros & cons of the Broadcast and select WDM network

architecture in comparision to the wavelength routing architecture with suitable

illustrations.
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