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IV/IV B.Tech. DEGREE EXAMINATIONS, MARCH/APRIL, 2016
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.  Define critical angle in an optical fiber.

b.  Write the advantages of fiber cables compare with coaxial cables.

c.  What is ‘V’ number in connection with optical fibers.

d.  What is dispersion in an optical fiber?

e.  A Graded index fiber has n
1
=1.487 and  =1.71%. Find the pulse spreading per km

    length for an optical link of 5 km.

f.  Define responsibility of a photo detector.

g.  What do you understand by four wave mixing phenomenon.

h.  What do you mean by Q-switching in a LASER.

i.  What is surface dark current?

j.  List out various losses in optical communication link.

k.  Define splicing?

l.  What is fiber birefringence?

m. What is meant by ISI in optical fibers?

n.  Define BER, WDM?

UNIT-I
2. a.  Explain the advantages of optical fiber communications.

b.  Describe various modes of propagation optic cable.

(OR)
3. a.  Explain the concept of total internal reflections in a fiber with neat diagram.

b.  A single step index fiber with Numerical aperture 0.25 supports 1500 modes at

     850 nm. Calculate i)diameter of the core  ii) No of modes at 1350 nm iii) Cladding

    index if core refractive index n
1
=1.49.

UNIT-II
4. a.  What are different types of connectors and couplers used in fibers?

b.  Explain intermodel and intramodel dispersion effects in fiber optics?

P.T.O
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(OR)
5. a.  Discuss scattering and bending losses in fibers.

b.  Explain different types of fiber splicing  techniques.

UNIT-III
6. a.  Discuss LED diode to fiber coupling.

b.  Explain the principle of LASER diode with a neat diagram.

(OR)
7. a.  Explain the characteristics of response time in a photo detector.

b.  Discuss in detail the working principle of PIN photodiode using suitable diagrams and

     characteristics.

UNIT-IV
8. a.  Explain clearly the rise time budget with the help of a suitable example.

b.  Describe eye pattern analysis for assessing the performance of digital fiber link.

(OR)
9. a.  Compare the advantages and disadvantages using WDM in an optical fiber communi-

     cation system.

b.  Compute the power margin of the link using spread sheet method for the following

    specifications

     i.  Optical power launched  : +3dBm

    ii.  Sensitivity of detector   : -32 dsm

     iii.  Source/detector connector loss   :  1dB

    iv.  Length of optical cable   :  50 km

    v.  Fiber attenuation   :  0.5 dB/km

    vi.  Cable jumper loss    :  3dB

    vii. Connector loss at each fiber joint : 1 dB
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Answer question No.1 Compulsory 14X1=14 M

Answer ONE question from each Unit            4X14=56 M

1. a.  Define Numerical aperture of the fiber. Why it can’t made very large?

b.  State Snell’s Law?

c.  Differentiate between single mode and Graded index fiber.

d.  Define V number?

e.  What is intra modal dispersion?

f.  What is Rayleigh scattering?

g.  Define external quantum efficiency?

h.  What are the three requirements of LASER action?

i.  What is splicing?

j.  Which factor limiting the bandwidth of optical fiber?

k.  What do you understand by ISI?

l.   Define BER. What is its significance.

m.  What are the factors to be considered in link power budget?

n.   What is WDM?

UNIT-I
2. a.  Draw a block diagram of fiber optic communication system and describe the function

     of each component.

b.  Consider a graded index fiber having a parabolic refractive index profile 25  m core

    radius, n
1
=1.48 and n

2
=1.46. If  =1310nm, what is the value of V and how many

    modes propagate in the fiber? Compare this with the number of modes for a step index.

(OR)
3. a.  What is the necessity to go for Graded index configuration in multimode fibers?

    Compare the refractive index profiles of a step index fiber and a Graded index fiber

    with suitable mathematical expressions and profile diagrams.

b.  A step index fiber has an acceptance angle in air of 20 degrees and a relative refractive

    index difference of 3%. Find (i) Numerical aperture (ii)  Critical angle at core-cladding

    interface (iii) Acceptance angle. P.T.O
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UNIT-II
4. a.  Discuss the following terms for optical fiber i) Absorption ii)  Scattering losses.

b.  Explain in detail about fiber optic switches.

(OR)
5. a.  Explain intramodal and intermodal dispersion in graded index fiber.

b.  Explain about various splicing mechanisms.

UNIT-III
6. a.  What is the significance of intrinsic layer in PIN diode? What is the principle of

     working of PIN diode?

b.  Explain the working principle of LED? How the quantum efficiency of a LED is

    defined? List the various parameters which are need to be optimised for getting maxi-

     mum output power from LED.

(OR)
7. a.  Explain the principle construction and working of APD.

b.  Discuss about DFB LASER and threshold condition for lasing?

UNIT-IV
8. a.  Explain the salient aspects of the SONET multiplexing standard with respect to the

     Frame format and protocol layers.

b.  Explain briefly about the principle of WDM.

(OR)
9. a.  Explain about measurement of dispersion losses in optical fiber.

b.  A 1550 nm single-mode digital fiber optic link needs to operate at 620 Mbps over

    100Km without Amplifiers. A single mode InGaAsp laser launches an average optical

    power of 13 dBm into the fiber. The fiber has an attention loss of 0.35 dB/km and there

    is a splice with loss of 0.1 dB/km. The coupling loss at the receiver is 0.5 dB and the

    receiver uses an InGaAs. APD with sensitivity of -39 dBm. Excess-noise penalties are

    predicted to be 1.5 dB. Setup an optical power budget for this link and find the system

    Margin.
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1. a) What is the Electromagnetic spectrum range used for optical fiber communication ?

b) Define Dispersion.

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

d) Define Graded index fiber.

e) What are applications of optical fiber ?

f) Define NA.

g) How the optical fiber communication attenuation does is expressed ?

h) Define Intrinsic Absorption.

i) Define Mie scattering.

j) What is meant by wave guide Dispersion ?

k) Define fiber splices.

l) Define the Distributed Feed-back LASER.

m) Define OTDR.

n) Explain the optical power Budget.

UNIT - I

2. a) Define the following terms

(i)   Total internal reflection.

(ii)  Acceptance angle.

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

analysis has a core refractive index of 1.50 and a cladding refractive index of 1.47.

Determine

(i)  the critical angle at the core-cladding interface.

(ii)  the NA for the fiber.

P.T.O.
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(OR)

3. a) Explain in detail about different types of fiber.

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

UNIT - II

4. a) Differentiate linear and non-linear scattering.

b) Explain in detail Mechanical splicing.

(OR)

5. a) When the mean optical power launched into an 8km length of fiber is 120W, the mean

optical power at the fiber output is 3 W.  Determine

(i)  Over all signal attenuation or loss in decibels through the fiber assuming there are no

     connectors or splices.

(ii) the signal attenuation per kilometre for the fiber.

b) Explain intrinsic and extrinsic absorption in detail.

UNIT - III

6. a) Explain in brief about light emitting diode types.

b) Explain the working of PIN photodiode.

(OR)

7. a) Define overall power conversion efficiency and explain about lens coupling to fiber.

b) Explain about structure of silicon avalanche photodiode.

UNIT - IV

8. a) In view of source limitations of optical transmitter circuit.

(i)   Linearity.

(ii)  Thermal.

b) How total fiber attenuation is measured using cut-back technique.

(OR)

9. a) Explain the Direct intensity modulation (D-IM) with suitable figures.

b) Explain the concept of Wavelength division multiplexing (WDM).
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1. a) Define step-index fiber.

b) What is meant by skew rays ?

c) Advantages of optical fiber over coaxial cable.

d) Define acceptance angle.

e) Differentiate single mode and multi-mode fiber.

f) How the attenuation is usually expressed ?

g) What are the significant features of LED ?

h) What are the different types of fiber connectors ?

i) What is meant by insertion loss ?

j) What is the threshold condition for fiber oscillation ?

k) What is the principle of photodiode ?

l) What are the types of source limitations ?

m) Define wavelength division multiplexing.

n) What is meant by wavelength division multiplexing ?

UNIT - I

2. a) Explain in detail about fiber materials.

b) Define the following terms with neat sketch

(i)   Total internal reflection.

(ii)  Critical angle.

(OR)

P.T.O.
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3. a) A silica optical fiber with a core diameter large enough to be considered by ray theory

analysis has a core refractive index of 1.50 and a cladding refractive index of 1.47.

Determine

(i)   The critical angle at the core-cladding interface.

(ii)  The NA for the fiber.

b) Explain in detail about graded index fiber.

UNIT - II

4. a) Explain in detail about attenuation in optical fiber.

b) With neat sketch explain fiber bend loss and estimate critical radius of curvature R
C
.

(OR)

5. a) Explain in detail about "two and three port couplers" and "star couplers".

b) Explain about mechanical splicing.

UNIT - III

6. a) Explain the following in brief.

(i)   Super luminescent LEDs.

(ii)   Dome LED.

b) With respect of different parameters differentaiate LED and LASER.

(OR)

7. a) Explain about Avalanche photodiode operation and characteristics.

b) Explain about distributed feedback lasers.

UNIT - IV

8. a) In view of source limitations of optical transmitter circuit

(i)   Response.

(ii)  Spectral width.

b) Explain in detail about Optical time domain Reflectometry (OTDR).

(OR)

9. a) How total fiber attenuation is measured using cut-back technique.

b) With neat sketch explain the Optical Time Division Multiplexing (OTDM).


