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B.E./B.Tech. DEGREE EXAMINATIONS,
NOVEMBER/DECEMBER 2010.
SEVENTH SEMESTER
ELECTRONICS AND COMMUNICATION ENGINEERING
EC 1402 — OPTT\OAL COMMUNICATION
(REGULATIONS 2007)

Time : Three hours i Maximum : 100 marks

Answer ALL questions.

PART A — (10 x 2 = 20 marks)

1. Why" fiber-optic communication is considered as the
backbone of modern telecommunications?

2. What is a graded index fiber? Sketch its RI profile.

3. Consider the modal dispersion for a step index multimode
fiber NA = 0.200 and nl = 1.486. Calculate the maximum
number of bits/sec that can be transmitted over 1 km.

4.  Differentiate Attenuation and Dispersion.




[image: image2.png]10.

1L

What are the major advantages of hetrostructured
over a homostructured one?

Calculate the internal quantum efficiency of a 1.3
meter SLED at a forward current of 100 mA asst
that 75% of the LEDs output power is coupled ir
optical fiber?

Compare PIN and APD device.

What are the conditions required to achieve high sig
Noise ratio in a photodiode? :

‘What topologies and cumponenfé are. used in S(
network? ‘

What phenomenon determines the bandwidth
EDFA?

PART B — (5 x 16 = 80 marks)

(@) () Explain in detail about light propagatior
- fiber.

(i) Describe .about the modal concepts of lir
polarized modes,

Or
() (1) Explain Mode Theory of circular waveguic

(i) Discuss in detail about the constru
advantages and disadvantages of the
index and graded index fibres.
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13.

{a)

(b)

(@)

(b)

Explain briefly about the following types of signal
distortion by optical wave guides :

@
(i)

(i)

(i)

(iif)

@

(i)

@

(i)

Waveguide dispersion

Material Dispersion. (16)

Or

Calculate the pulse spreading due to modal
dispersion and the max. no. of bits/sec that can
be transmitted over 1 km with a step index
fiber whose parameters are given as :

nl=14513, n2 =1.4468. @

Discuss in‘detail the attenuation mechanisms
in fibre. h (8)

Discuss the pulse spread caused by
material dispersion. @

Draw the electric circuit of an LED and
Explain the function of each component. (8)

Derive Einstein relationship and Threshold

condition for Lasing action. (8)
Or

With necessary diagram, explain the structure

of Edge emitting LED. 8)

Sketch the structure of LASER and explain its

working principle. 8)




[image: image4.png]14.

15.

(a)

®)

(a)

(]

With a neat sketch explain the principle and
operation of PIN Photodiode. (16)

Or

Discuss in detail the effect of the various noise
mechanism in a photo detector and its signal to

noise ratio. (18)
() Draw the hierarchical multiplexing structure
employed in SONET. 6)
(i) With neat sketch, explain the elements of
SONET infrastructure. (10)
! Or
(i)  Show the structure of an EDFA and explain
the function of each component. (6]
(ii) Explain how does stimulated emission Occur

in'an EDFA. 8)





