Roll No. ......................

1

I
[Total No. of Pages: 02

Total ~o. of Questions: 08]
~

M. Tech.
OPTICAL COMMUNICATION SYSTEMS
SUBJECT
CODE: EC - 507'
,
"-

Paper ID : [E0566]
(Note: Please till subject code and paper ID on OMR)

Time: 03 Hours
Instruction

Ql)

Q2)

Maximum

Marks:

100

to Candidates:

1)

Attempt any Five questions.

2)

All questions carry equal marks.

(a)

What are the major problems encountered in the early development of
the optical communication for the practical use? Explain.

(b)

What is Dispersion and explain the solutions available for the modal
4ispersion problem.

(a) . What is the difference between spontaneous & stimulated? Explain.

(b) A GaAs laser operating at 810 nm has a 500 /-lmlength and a refractive
index of3.7. What are the frequency & wavelength spacing? If the half
power A-Aois 2nm then what will be the spectral width of the gain.
Q3J

(a)

If a pulse is emitted at two different discrete optical wavelengths. Which

pulse among shorter and longer wavelength will reach the receiver first
and why (in pure silica fiber)?
(b) Derive forthe total current density through the reverse biased depletion
layer in an avalanche photodiode.
Q4)

(a)

Suppose we have a series C?fk optical ampIlfiers in tandem. Assume
a; G; so that the transmission losses aj is compensated by amplifier gain Gj"
(i) Find the expression in terms of Gj and Fj for the total noise figure
of the system.

(ii) If all the amplifiers are identical, that is Gj = G , Fj = F for all
amplifiers, make a general plot of the degradation in SNR as a
function of the number of amplifiers k.
(b) What do you understand by SOA? List its application, advantages &
disadvantages.
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Q5)

(a) What is Fiber Braggs Grating? Explain with the help of a neat sketch
that how it can be used to separate four different wavelengths. ~
(b) What is dispersic)llmanagement and why it is required:

'''''',.,

Q6)

Draw and explain a four channel full duplex WDM network. Choose specific
components and draw the path taken by the four wavelengths.

Q7)

(a) In a linear fiber optic bu~,the input and output tap fraction is 0.5 each.
Assuming no losses anywhere, find the dynamic range of the receiver
required for a system with ten nodes.
(b) A soliton pulses having a pulse width of 20 ps at the transmitter. They
propagate in, SMF at a wavelength of 1550 nm with zero distortion.
Find out the maximum data rate that can be transmitted by using these
pulses.

Q8)

Consider a star coupled optical network with 16 inputs and 16 outputs
operating at 10Mb/s. Assume that this system has the following parameters:
Lc = 1:0 dB, star coupler Insertion loss Ls. = 5;0 dB and a fiber loss of 2
dB/km. Let the source be InGaAsP LED having an input of - 16 dBm from
a fiber fly lead and assume InGaASP pin diode' with a - 49 dBm sensitivity
are used. Assume a system margin of 6 dB is required.
(a) What is the maximumtransmissiondistance if a transmissionstarcoupler
is used.
(b) What is the maximum transmission distance if a reflection star coupler
is employed?
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