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Question Paper Code : 13643

B.E./B.Tech. DEGREE EXAMINATION, NOVEMBER/DECEMBER 2010.
Seventh Semester

Electronics and Communication Engineering
EC 488 — OPTICAL COMMUNICATION

(Regulation 2001)
Time : Three hours Maximum : 100 marks
Answer ALL questions.

PART A — (10 x 2 = 20 marks)

1. Calculate the diameter of the core of a step index multimode fiber with a
numerical aperture of 0.2 and supporting 1000 modes at a wavelength of
850 nm.

9.  Distinguish between meridonial and skew rays.
3. What is meant by intermodal dispersion?

4. An optical signal at a specific wavelength has lost 60% of its power after
traveling 3.5 km of fiber. What is the attenuation in dB/km for this fiber?

5.  An LED has radiative and nonradiative recombination times of 30 ns and
100 ns. The drive current is 40 mA. Determine the internal quantum
efficiency.

6. Distinguish between direct and external modulation of laser diodes.

7. A silicon APD has a quantum efficiency of 65% at a wavelength of 900 nm.
Find the primary photocurrent produced for a power of 0.6 uW .

8. List the error sources affecting the performance of an optical receiver.
9. Define wavelength division multiplexing.

10, State the significance of rise time budget.
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PART B — (5 x 16 = 80 marks)

Determine the normalized frequency at 820 nm for a step index
fiber having a 25 4#m core radius, core index of 1.48 and cladding

index of 1.46. Calculate the percentage of optical power flowing in

the cladding. 6)

With a neat block diagram explain the optical fiber communication

system. (10)
Or

Discuss the mode theory of circular waveguides with neat diagrams.
) 8)
Explain the concept of linearly polarized modes of optical fibers. (8)

Describe the causes and impact of acattering and bending losses in
an optical fiber with mathematical expressions and diagrams. €]

Explain the concepts of material and waveguide dispersion and
discuss their impact on the information carrying capacity of fibers.

®

Or
Explain the causes of polarization mode digpersion. ®
Draw and explain the different RI profiles for optimization of SM
fibers. [(]

Compare the dispersion behaviour of step and graded index fibers.(4

Draw and explain the double heterojunction surface and edge

emitting LEDs. ®

Explain the threshold condition and the resonant frequencies of

laser diodes. &)
Or

Explain the principle of single mode lasers with neat diagrams. (8)

Discuss the effect of temperature on laser diode and explain a
circuit for stabilizing the output power. (8)
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Explain the operation of pin diode. Compare the performance of
diode and APD.

An InGaAS pin photodiode has the following parameters
1550 nm: dark current = 1.0 nA, quantum efficiency () = 0.95 ¢

load resistance = 500 ohms. The surface leakage current
negligible. The incident optical power is 500 nW and the recei
bandwidth is 150 MHz. Determine

(1) mean square quantum noise current,
(2) mean square dark current and
(3) mean square thermal noise current at a temperat
of 20 °C. '
Or

Draw and explain any two preamplifiers used in optical receiv
with neat diagrams.

Derive an expression for the bit error rate of an optical digi
receiver.

Explain the calculation of link power budgeét with an example.

Explain fiber splicing techniques and optical connectors w
suitable diagrams.

Or

Explain the causes of modal, mode partition and reflection noises
optical fiber systems.

Give a brief note on fundamental and higher order solitons.
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