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Question Paper Code : 31273

B.E./B.Tech. DEGREE EXAMINATION, NOVEMBER/DECEMBER 2010.
Seventh Semester
Electronics and Communication Engineering
EC 1402 — OPTICAL COMMUNICATION
(Regulation 2004)
(Common to B.E. (Part time) Sixth Semester Regulation 2005)
Time : Three hours Maximum : 100 marks
Answer ALL questions.

PART A — (10 x 2 = 20-marks)

1. Differentiate Monomode and Multimode fibers.

2. Mention any two limitations of Fiber Optical Communication System.

3. Define Dispersion.

4. What do you mean by Group Velocity?

5. A double-heterojunction InGaAsP LED emitting at a peak wavelength of
1310 nm has radiative and non radiative recombination times of 30 and
100 ns respectively. Calculate the bulk recombination time.

6. Compare direct and indirect bandgap material.

7.  Why do we prefer silicon to make fiber optical receivers?

8. In a 100 ns pulse, 6 x 10° photons at a wavelength of 1300 nm fall on an

InGaAs photodetector. On the average, 5.4 X 10° electron-hole pairs are
generated. Find the quantum efficiency.

9. Define Responsivity of a photediode.

10. What are solitons?
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Consider a fiber with a 25- #m core radius, a core index n, =148 an

A=0.01.

(i) If A=1320 nm, what is the value of V and how many mode
propagate in the fiber? [&:

(ii) What percent of the optical power flows in the cladding? (8

(iii) If the core-cladding difference is reduced to A =0.003, how man
modes does the fiber support and what fraction of the optical powe
flows in the cladding? [(

Or
Draw the structure and explain the principle of working of : (2 x 8 = 1
(i)  Single mode fiber (Step-Index)
(ii) Multi mode fiber (Graded-Index)
Mention the advantages and limitations of each category.

Explain the following with reference to signal degradation in optic
fibers -

(i) Bending losses (

(ii) Types of Dispersion. {1
Draw appropriate diagrams.
Or

Compare the rms pulse broadening per kilometer for the following thr

fibers :

(i) A multimode step-index fiber with core index n, =1.49 and relati
index difference A =1 percent. (

i) A graded-index fiber having an optimum parabolic index profile ar
the same core index (1, =1.49) and relative index differen

(A =1 percent ) as the step-index fiber in (i). (
(iii) The same type of graded-index fiber as in (ii) but wi
A=0.5 percent. {
Discuss the structure, characteristics and working of
(i) LED and LASER diode. (1
(ii) Explain Modes and threshold condition of Laser diode. (
Or

Discuss the following :
(i)  Modulation of a LED {

(ii) Quantum Laser. [




[image: image3.png]B

15.

la)

(b)

(a)

(b)

L Uraw and expiain a simple model oI a pnotodetecior receiver and 1is
equivalent circuit

(ii) Derive photodetector noise of a fiber optical system. (8 +8)
Or

Suppose an avalanche photodiode has the following parameters

1
I, =1nA, Iy=1nA, 7=085, F=M2, R, =10°Q and B = 1 KHz.
Consider a sinusoidally varying 850-nm signal which has a modulation
index m = 0.85 and an average power level p,= — 50 dBm, to full on the
detector at room temperature. Plot the signal to noise ratio as a function
of M for gains ranging from 20 to 100. At what value of M does the
maximum signal-to-noise ratio occur?

(i) A 90 Mb/s NRZ data transmission system that sends two DS3
channels uses a GaA/As laser diode that has a 1 nm spectral width.
The rise time of the laser transmitter output is 2ns. The
transmission distance is 7 km over a graded-index fiber that has an
800-MHz km bandwidth-distance product.

If a receiver bandwidth is 90 MHz and the mode mixing factor
is 0.7, what is the system rise time? Does this rise time meet the
NRZ data requirement of being less that 70 percent of a pulse

width? (10)
(ii) Explain briefly noise effects on digital transmission system
performance. (6)
Or
(i) Describe the basic concepts of SONET/SDH Network. 8)

(ii) Explain the operational principles of wavelength division
multiplexing. 8)




