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Question Paper Code : C 1650

BEJB.Tech. DEGREE EXAMINATION, APRILAMAY 2010,

So

h Semester
Eloctronies and Commanication ngincering
EC 1402 — OPTICAL COMMUNICATION
(Regulation 2000
(Common 0 B.E, (Part Time) Sixth Sommester - Regulation 2005)
Time: Taree bours AMusimum © 100 marks
Answer ALL questions.

PART A — (102 = 20 marks)

1 A multimode step index fiber with a core diameter of 80 and a relative
index differeiice of 1.5% is operating at a wavelength of 0.85m. If the core
refractive index s 145, Determine.

@ normalized frequercy of Gber
(0) the number of guided modes
2 Define acceptance angle and numerical aperture of fber.

3. What s intramodal dispersion? How the effect can be minimized?

4 The optical power launched into the finer is 10j4c. The transmission distance
is 10k The optical power at the output of fiber is 2/as.

(@ caleulate the signal attenvation unit km length

) caleulate the over allsignal attenation.

5. State the three ey process of laser action. Define them,
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Alens coupled surface - emitting LED launches 190:a0 of aptical poreer into a
multimode step index fber when 4 forward current of 25 mA is flowing
theough the device. Determine the over all power conversion efficiency when
the corresponding forward voltage across the diodo iz 1.5 v

Define quantum efficiency and responsivity of optical detector.
Montion the benofits and deawbacks of avalanche photodiode.
What is mode partition noise? How can it be reduced?

What are the main parameters used for cheracterizing the performance
aptical amplifiers in & communication system?

PART B (5% 16 = 80 marks)

(2) Explain mode propagation in circular waveguides. Obtain its wave
equation and modal equations for step index fbers as

or

() @) A typical refractive index difference for an optical Sber dosignated
for long distance transmission is 1% Determine the NA and the
solid acceptance angle in air for the fiber when the core index is
146, Caleulate the eritical angle at the core-cladding interface with
i the fibor. ®

i) Derive an expression for numerical aperture of a graded index fiber
structure. 10

(@) Write notes on

@ Avsorption ®

i) Scattering losses. ®

(i) Bending losses oceurring in optial fibers ®
or

@) () Bxplain the design optimization characteristics of single mode
fibers in detail. a0

) A multimode graded index fiber exhibits total pulse broadening of
0.1 over a distance of 1 kom. Estimate

) the maximum possible bandwidth on the link assuming no
inter symbol interference. ®

pulse dispersion unit length

bandwidth length product for the Gber,
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Describe with o neat diagram various LED structuros and explain their
charactoristics. a6

o
G Explain how aptical power is coupled and launched into the fiber. ()
i) With examples describe the possible lensing schemes used to
improve fher caupling efficiency. ®
) Explain the detection principle of avalanche photodiode. Obtain the
relationship between responsivity and quantum efficiency.  (10)

Gi) A silicon avalanche diode has quantum efficiency of 65% at
wavelength of 900 nm. Suppase .54 of optical power produces a
multiplied photocurrent of104. Find the multiplication factor and
primary photon current of the photodiode. ®

o

@ Discuss the various noise sourcos and disturbances that affect the
optical pulse detection. ®

(i) Explain with neat diagram tho design of recsiver preamplifiers. (8)

() What are Le key system requirements and characteristics required

in analyzing & point - ta - point link? ©
i) Diseuss in detail rise - time budget and link power budget used to
evaluate the link performance. a0

0

Write short nates an
G WDM. ®
(i) SONET/ SDH netwvork. &
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