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SECTION-I

Q1) a) State and explain the advantages of optical fiber communication system.
[6]

b) A step index fiber with a core refractive index of 1.5 has a refractive
index difference of 1.3% and core diameter of 40 μm. Estimate the
number of guided modes propagating in the fiber when the transmitted
light has a wavelength of 1.55 μm. [6]

c) Define numerical aperture of an optical fiber and derive an expression
for the same.  [6]

OR

Q2) a) Compare and contrast [6]

i) Multimode and single mode fiber.

ii) Step index and graded index fiber.

b) Explain the terms: Mode field diameter, spot size and cut off wavelength
for a single mode fiber. [6]

c) State advantages and disadvantages of vapour phase decomposition in
the preparation of glass for optical fiber. [6]
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Q3) a) Explain macro bending and micro bending effects in optical fiber. [8]

b) What is dispersion? Explain the various dispersion mechanisms that are
observed in multimode and single mode optical fibers. [8]

OR

Q4) a) State and explain the requirements of a good optical source for optical
fiber communication? [8]

b) Compare LED and ILD as optical source. Why LED is preferred as light
source for analog link over ILD? Support your answer with a suitable
diagram. `[8]

Q5) a) Sketch and explain [8]

i) Insertion loss characteristics for jointed fibers with various types
of misalignments.

ii) Various mismatch losses at the fiber joints.

b) Explain fiber optic splices. What are different types of splices? Explain
any one type of splice with diagram. How splice differs from a connector?

[8]

OR

Q6) a) A DH InGaAsP LED emitting at a peak wavelength of 1310 nm has
radiative and non- radiative recombination times of 30 and 90 ns
respectively. The drive current is 40mA. Calculate internal quantum
efficiency and internal power level. [8]

b) Explain the concept of intensity modulation of LEDs and Lasers diodes
using I-P characteristics. [8]

SECTION-II

Q7) a) Explain the principle of working and characteristics of photo transistor.[6]

b) With reference to optical detector explain the following terms: [6]

i) Dark Current Noise

ii) Quantum Noise

iii) Thermal Noise
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c) Explain the terms quantum efficiency and responsivity of a photo detector.
How these terms are related to each other? [6]

OR

Q8) a) Compare and contrast p-i-n and avalanche photo diode.  [6]

b) For the wavelength range l300nm <λ< l600nm, the quantum efficiency
for InGaAs is around 90% [6]

i) Calculate responsivity at l300nm

ii) Calculate the cut off wavelength of this detector considering energy
gap of InGaAs as Eg=0.73 eV

iii) State the reason for the rapid decrease in responsivity for smaller
wavelengths

c) Explain the following factors with reference to limiting the speed of
response of a photo diode [6]

i) Drift time of carriers.

ii) Diffusion time.

iii) Time constant.

Q9) a) Describe the system considerations in establishing point to point optical
fiber link.  [8]

b) A 1550 nm single mode digital fiber optical link needs to operate at
622Mb/s over 90 km without amplifiers. A single mode InGaAsP laser
launches an average optical power of l3dBm into the fiber. [8]

The fiber has a loss of 0.35dB/km and there is a splice with a loss of 0.1
dB every kilometer. The coupling loss at the receiver is 0.5 dB and the
receiver uses an InGaAs APD with sensitivity of-39dBm. Excess noise
penalties are predicted to be 1.5 dB. Set up an optical power budget for
this link and find the system margin.

OR

Q10)a) Describe digital link budget. Explain in detail system rise time budget
analysis for digital link design. [8]
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b) An optical fiber system is to be designed to operate over an 8km length
without repeaters. [8]

The rise times of the chosen components are:

Source (LED): 8ns

Fiber: (Intermodal): 5ns km-1

(Pulse Broadening) intramodal: 1 ns km-1

Detector (p-i-n photodiode): 6 ns

From the system rise time considerations, estimate the maximum bit rate
that may be achieved on the link when using an NRZ and RZ format.

Q11)a) Explain various applications of optical amplifiers. Support your answer
with suitable diagram. [8]

b) Explain in detail the architecture and principle of working of EDFA.
What are noises observed in EDFA? [8]

OR

Q12)a) Draw block schematic of WDM and explain working. Specify range of
wavelengths commonly used for WDM. [8]

b) Draw block schematic of OTDR and explain its working. What are
important performance parameters of an OTDR? [8]
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