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IV/IV B. TECH. DEGREE EXAMINATIONS,  OCT / NOV - 2015
Second  Semester

ELECTRONICS & COMMUNICATIONS

OPTICAL COMMUNICATIONS

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) Write the advantages of fiber over a copper wire.

b) What are the basic attenuation mechanisms ?

c) Define intermodal dispersion.

d) Define numerical aperture for a step index fiber in terms of refractive indices of the

core and cladding.

e) Why glass is widely used in optical fiber fabrication.

f) What is Pulse spreading ?

g) What are the various coupling losses ?

h) What are the three conditions necessary to attain lasing action ?

i) What is Rayleigh scattering ?

j) Determine the critical frequency for a photo detector whose band gap energy is 1.17 ev

at 3000 K.

k) What is the advantage of stimulated emission over spontaneous emission.

l) What is the responsivity of an InGaAs photo diode if its quantum efficiency is 70%

and operates at 1300 nm wavelength.

m) What is the principle of WDM ?

n) Give the data formate of an FDDI frame.

UNIT - I

2. a) Describe the PCVD fabrication process for optical fiber production.

b) Illustrate the mode propagation in a multimode fiber.  How is the dispersion mechanism

tackled in such fibers.

(OR)

P.T.O.
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3. a) Compare and contrast a step index fiber with a graded index fiber.  What is the advantage

of using a graded index core in a fiber?  Explain how this advantage is obtained ?

b) A single mode step index fiber has a core diameter of 7μ m and core refractive index of

1.49.  Estimate the shortest wavelength of high which allows single mode operation

when the relative refractive index difference for the fiber is 1.0%.

UNIT - II

4. a) What is dispersion in an optical fiber ?  How does it affect the communication link ?

Compare single and multimode fibers in this regard ?

b) Explain the processing of splicing process in detail ?

(OR)

5. a) Explain clearly about micro bending and macro bending losses.

b) Explain with neat diagrams about fiber optic couplers.

UNIT - III

6. a) Explain the working principle of Avalanche Photo diode using suitable diagrams and

characteristics.

b) Draw the hetero structure of an edge emitting LED and explain the light radiation from

it.  Give the radiation pattern.

(OR)

7. a) Explain the following characteristics of a LASER diode.

(i) Threshold and operating currents. (ii) Radiating wave length  (iii) Spectral width

b) Explain with neat sketches the basic mechanism of photo detection in (i) PN photo

diode  (ii) P-I-N photo diode.  Compare their performance.

UNIT - IV

8. a) Explain the principle operation of the following

(i) Decision Circuit  (ii) Clock recovery circuit.

b) Describe the basic aspects of SONET multiplexing.

(OR)

9. a) Explain about link power budget analysis in establishing a fiber optic link ?

b) Explain about fiber dispersion losses measurement with neat sketches.
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Answer Question No. 1 Compulsory (14x1=14)

Answer ONE question from each unit 4x14=56
1. Answer the following questions.

a) Mention advantages of Graded index fiber.

b) Define acceptance angle of a fiber

c) Define skew rays and meridian rays

d) What are  the three operating windows of optical spectrum

e) What are the causes for absorption

f) What is dark current?

g) What is the need of cladding?

h) Which factor limiting the band width of optical fiber.

i) What is meant by Mic-Scattering?

j) What is meant by population inversion?

k) What are the various coupling losses?

l) What is splicing?

m) Define BER. What is its significance.

n) What is meant by frequency chirping?

UNIT-I

2. (a)Draw the block diagram of digital optical fiber communication system and

P.T.O



2

explain functions of each block.

(b) A Silica optical fiber with a core diameter large enough to be considered by

ray theory analysis has a core refractive index of 1.5 and cladding refractive index

of 1.47.

Determine i) Critical angle at Core – Cladding interface. (ii) N.A of the fiber  (iii)

Acceptance angle in air.

Or

3. (a) Explain with neat diagrams the propagation of modes in single mode and

multimode fibers and list out advantages and disadvantages of multimode fibers

over single mode fibers.

(b) A step – index with a numerical aperture of 0.2 supports approximately 1000

modes at 850 nm wavelength calculate i) diameter of the core.  (ii) How many

modes does this fiber supports at 1320nm (iii) Cladding index if core refractive

index is 1.49.

UNIT-II

4. (a) Explain with neat diagrams about absorption and scattering losses.

(b) Explain in detail about fiber optic couples.

Or

5. (a) Explain various fiber splicing techniques with neat diagrams.

(b) Explain in detail about fiber optic switches.

UNIT-III

6. (a) Explain about Quantum efficiency and resonant frequency of LASER diode.

(b) Explain the principle of Avalanche photo detector.
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Or
7. (a) Explain the principle operation of different LED structures.

(b) Write about DH injection LASER.

UNIT-IV
8. (a)Explain briefly about link power budget and risc time budget.

(b) Explain the principle of WDM

Or
9. (a) Explain about attenuation measurement techniques of an optical fiber.

(b) Write short notes on SONET and its layers.
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   Answer Question No. 1 Compulsory. 14x1=14
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1. a) Define critical angle.

b) Define numerical aperture and give the formulas.

c) Define Attenuation.

d) What is absorption ?

e) Give the different types of fibers.

f) Write about the different types of emitting.

g) Write in brief about different fiber optic components.

h) Write about photo detector principle.

i) What is dispersion loss ?

j) Define Quantum limit.

k) What are the different multiplexing techniques ?

l) Explain working of DH injection LASER.

m) What are the error sources in optical fiber systems ?

n) Define cutback and OTDR.

UNIT - I

2. a) Explain about the Ray Theory Transmission.

b) What are the applications of Optical fibers.

OR

3. a) Discuss about the modes of propagation.

b) Calculate the number of modes of 1550nm and 1300nm in graded index opticfal fiber

having a parabolic index profile of 20µm core radius, n1 = 11.48 and n2 = 1.46.

P.T.O.
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UNIT - II

4. a) Discuss about intermodel and intramodel dispersion.

b) Explain Splicing.

OR

5. a) Explain about Connection losses.

b) Discuss in detail about bending losses in optical fibers.

UNIT - III

6. Explain briefly about LED characteristics.

OR

7. a) Discuss about DFB LASER and threshold condition for lasing.

b) Write about avalanche photo diode.

UNIT - IV

8. a) Write about the preamplifier types.

b) Write about the source limitations in optical transmitter circuits.

OR

9. a) Write about LED drive circuits.

b) What are the system considerations of optical receiver operation.
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Answer Question NO.1 Compulsory 14X1=14 M
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1. a)   Why the Refractive index of core and cladding are different?

b)   Define numerical aperture of the fiber.

c)   What do you mean by mode and index profile?

d)   Mention the advantages of Graded index fiber?

e)   What is the relation between V Number and power flow in cladding?

f)   Define cutoff conditions?

g)   What is group velocity?

h)   What is Rayleigh scattering?

i)    Determine the refractive indices of the core and cladding material of a fiber if nu-

      merical aperture is 0.22 and refractive index difference  =0.012

j)    What are the three conditions necessary to attain lasing action?

k)   Draw the radiation pattern of edge emitting LED

l)    Define modulation capacity?

m)  What is meant by OTDM in fiber optics?

n)   What are the various noise sources in an optical receiver?

UNIT-I
2. a)   Explain the Ray theory of the optical fiber with the help of a neat sketch

b)   Discuss the cutoff wavelength for a step index fiber? Determine the cutoff wave

      length for a step index fiber to exhibit single mode operation when the core refractive

      index and radius are 1.46 and 4.5  m respectively with the relative index difference

        being 0.25%

(OR)
3. a)   Explain the structure of single mode, multimode step index and graded index optical

      fibers with cross section and Ray path.

b)   A silica glass fibers has a core refractive index of 1.5 and cladding refractive index of

      1.45 calculate P.T.O
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   i)   Critical angle for the core-cladding interface.

   ii)   The N.A of the fiber

   iii)  % of light collected by the fiber.

UNIT-II
4. a)   Explain in detail about attenuation mechanism in an optical fiber.

b)   With the principal requirements of good connector design, explain briefly connector

        types.

(OR)
5. a)   Explain information capacity determination in an optical fiber.

b)   A multimode graded index fiber exhibits the pulse broadening of 0.3  s over a

     distance of 25km. Estimate i) optimum bandwidth of the fiber ii) Dispersion per unit

     lengh iii) Band width length product.

UNIT-III
6. a)   Give the comparison between LED and LASER diode considering the different

       parameters.

b)   Explain the characteristics of response time in a photo detector?

(OR)
7. a)   Explain the principle of LASER diode with a neat diagram.

b)   Compare and constrast a PIN diode detector and APD detector.

UNIT-IV
8. a)   Derive an expression for the total system rise time budget in terms of transmitter fiber

      and receiver rise time.

b)   Explain the following terms in brief

      i)   Time domain intermodal dispersion measurements

      ii)   Frequency domain intermodal dispersion measurements.

(OR)
9. a)   Explain two methods used for attenuation measurements in a optical system.

b)   Write short notes on

       i)   Power link budget

       ii)   WDM


