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10.

Answer ALL questions.

PART A — (10 x 2 = 20 marks)

A manufacturer wishes to make a silica-core step-index fiber with V=75 and a
numerical aperture NA = 0.30 to be used at 820 nm. If n1 = 1.458, what should
the core size and cladding index be? ' ,

"A Single mode fiber is measured to have lz(dz_n/df) 0.02 at 0.8 um.
Calculate the dispersion parameter f,and D.

Mention the limitations of EDFA.
What are the sources of power penalty in optical receivers?
Mention the factor that limits the performance of Coherent light wave system.

What is Waveguide grating router? Give the expression for its free spectral
range.

Distinguish between black soliton and gray soliton.
How does a fiber Bragg grating act as a reflection filter?
Mention the limitations of Wavelength routing.

What is the need for Stacked-up multiplexers in SONET/SDH?
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PART B — (5 x 16 = 80 marks)

Discuss the limitations that are induced due to dispersion in optical

fibers.
Or _
() Explain the different types of non-linear optical effects in the design
of modern light wave systems. ’ (10)
Calculate the threshold power for stimulated Brillouin scattering
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for a 50-Km fiber link operating at 1.3 x#m and having a loss of

0.5 dB/km. How much does the threshold power change if the
operating wavelength is changed to 1.55 xm, where the fiber loss is

~only 0.2 dB/km? Assume that Aes = 50 ym? and gs =5 x 10-1! m/W

at both wavelengths. . (8)

Prove that the 3-dB optical bandwidth of a LED is related to the
3 dB electrical bandwidth by the relation

fsda (optical) = J3 fous electrical). 8)

A 250-um long InGaAsP laser has an internal loss of 40 cm-!.

It operates in a single mode with the modal index 3.3 and the group
index 3.4. Calculate the photon lifetime. What is the threshold
value of the electron population? Assume that the gain varies as

G = Gn (N-No) with GN=6 x 103 57! and No = 1 x 108. (8)
Or

Discuss the amplifier characteristics of Semiconductor optical

amplifier. . (10

Calculate the respon31v1ty of P-i-n photo diode at 1.3 and 1.55 pm

if the quantum efficiency is 80%. Why is the photo diode more
responsive at 1.55 gm? . (6)

Dry fibers have acceptable losses over a spectral region from 1.3 to
1.6 um. Estimate the capacity of WDM system covering this entire

region using 40-Gb/s channels spaced apart by 50 GHz. . (8

Explain how the Tunable optical filter plays a vital role in the

~ design of WDM systems: 8
Or

What is Sub carrier multiplexing? Derive the expression for the
CNR of analog SCM light wave systems by including thermal noise,
shot noise and intensity noise. (10)

Dlscuss the Sensitivity of Synchronous r‘ecelvers using their BER.
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Explain the various Pre-compensation approaches in the optical
communication. ' (16)
Or

() A 10-Gb/s soliton system is operating at 1.55 x4 m using fibers with
D = 2 ps/(km-nm). The effective core area of the fiber is 50 xm?

Calculate the peak power and pulse energy required for
fundamental solitons of 30-ps width (FWHM).

Use n2 = 2.6 x 10-20m2/W. : €)]

(i) Discuss the various design issues in WDM soliton systems. (8)

With the relevant switching diagrams explain the features of photonic
packet switching test beds. ’ ‘

Or
(i Explain the layer configuration and frame structure of
SONET/SDH. Give its merits and demerits. - : (12)
(ii) Write a short note on Wavelength routing networks. (4)
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