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IV/IV B. Tech. DEGREE EXAMINATIONS, APRIL / MAY  - 2017
Second  Semester

ELECTRONICS  &  COMMUNICATIONS

OPTICAL  COMMUNICATION

Time : Three Hours     Maximum Marks : 70

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

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

1. a) Define Snell's Law.

b) Define electrical isolation.

c) What are the advantages of Optical Fiber over Coaxial cable ?

d) Define intra modal Dispersion.

e) Define acceptance angle.

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

Find the critical angle.

g) Define Skew rays.

h) What are the significant features of LED ?

i) Define LASER.

j) What is the critical frequency of a photo detection whose band gap is 1.1eV at 300oK ?

k) Define the principle PIN photo diode.

l) How the WDM technique works in OFC ?

m) Define normalized frequency.

n) What technique can be considered as (RTM) for attenuation measurement ?

UNIT - I

2. a) Explain in detail the classification of Optical fibers.

b) A typical relative refractive index difference for an optical fiber designed for long distance

transmission is 1%.  Estimate the Numerical Aperture (NA) & the solid acceptance

angle in air for the fiber when the core index is 1.46.  Further, calculate the critical

angle at the core-cladding interface within the fiber.  Assume geometric optics hold for

the fiber.

(OR)

P.T.O.
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3. a) Derive the expression for the NA and the relative refractive index ().

b) Write in detail about applications of optical fiber communication.

UNIT - II

4. a) Differentiate intrinsic absorption and Extrinsic absorption.

b) Explain in detail about Raleigh scattering.

(OR)

5. a) Define the concept of Dispersion & Splicing Techniques in detail.

b) A multimode graded index fiber exhibits total pulse broadening of 0.1s over a distance

of 15 Km.

(i) Estimate maximum possible Band Width on the link assuming no inter symbol

interference.

(ii) Pulse dispersion per unit length.

UNIT - III

6. a) Explain in detail about planar & surface Emitter LEDs.

b) Explain about double hetero junction injection laser.

(OR)

7. a) Explain in detail about Edge Emitter LED.

b) The total efficiency of an injection laser with a GaAs active region is 18%.  The voltage

applied to the device is 2.5V and the bandgap energy for GaAs is 1.43eV.  Calculate the

external power efficiency of the device.

UNIT - IV

8. a) Explain the concept of Digital transmission in LED drive circuits.

b) In view of source limitations of optical transmitter circuit

(i)    Power.

(ii)   Linearity.

(OR)

9. a) With neat sketch explain the Four-channel OTDM (optical time division multiplexing).

b) Explain how the total fiber attenuation is measured using cut-back technique.
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1. a) Define relative refractive index.

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

Find the critical angle.

c) Classification of optical fibers based on refractive index.

d) Define NA.

e) Define skew rays.

f) Define Mie scattering.

g) What are the applications of OFC?

h) Define intrinsic absorption.

i) What are the significant features of LED?

j) Mention any two LED types or structures.

k) Define power conversion efficiency.

l) Define optical 3dB point.

m) What are the major elements of optical circuits?

n) Define OTDR.

UNIT - I

2. a) Differentiate step-index and graded index fibers.

b) Explain in detail the applications of optical fiber.

(OR)

P.T.O.
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3. a) With neat sketch explain the optical fiber communication system.

b) Explain about ray theory transmission in detail.

UNIT - II

4. a) Write in detail cylindrical ferrule connectors with neat sketch.

b) Explain in detail about fiber optic couplers and its types.

(OR)

5. a) Explain in detail about Raleigh scattering losses.

b) With neat sketch explain the fusion splices and mechanical splices.

UNIT - III

6. a) Explain in detail any two characteristics of LEDs.

b) Explain the operation of PIN photodiode.

(OR)

7. a) Explain in detail the working of double hetero injection laser.

b) Explain about types of LED structures.

UNIT - IV

8. a) Explain the concept of Analog transmission in LED drive circuits.

b) In view of sourse limitations of optical transmitter circuit

(i)  Spectral width (ii)  linearity

(OR)

9. a) With neat sketch explain the Direct intensity modulation (D-IM).

b) How the fiber numerical aperture is measured using scanning photodetector and a rotating

stage?


