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10.

Answer ALL questions.

PART A — (10 x 2 = 20 marks)

A typical relative refractive index difference for an optical fiber designed for
long distance transmisgion in 1%. Estimate the numerical aperture for the
fiber when the core index is 1.47.

Differentiate atep index from Graded index fibre.
Mention the two causes of intra-modal dispersion.
‘What is meant by mode coupling? What causes it?

An LED has radiative and nonradiative recombination times of 30 and 100 ns
respectively. Determine the internal quantum efficiency.

What is meant by heterojunction?

Define S/N ratio of an optical receiver? What are the conditions are required to
achieve high 8/N?

Define Quantum limit.
List the key requirements needed in analyzing a link.

What is WDM and draw a typical WDM network?
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PART B — (5 x 16 = 80 marks)

()  Explain with neat block diagram the fundamentals of optical fiber
communieation. ®)

(i) Discuss the mode theory of circular wave guides. 8)

Or

() A multimode step index fiber with core diameter of 80 4m and
index difference of 1.5% at wavelength of 0.85 z2 m. If the refractive
is 1.48, find normalized frequency and no of modes? [¢)]

(ii) - Derive the expression for power flow in step index fiber. [¢:)]

What is meant by material dispersion? Derive the expression for the
pulse broadening due to material dispersion. (16)

Or

When the mean optical power launched into an 8km length of fiber is 120
#'W, the mean optical power at the fiber output is 3 W. Determine.

(i) Overall signal attenuation in dB/km and [£:))

(ii) The overall signal attenuation for 10km intervals, each giving an
attenuation of 1 dB. ®

Draw and explain the LED structures based double hetero structure

configuration. (16)
Or

Explain in detail the Laser Diode structures and ijts Radiation

Pattern. (16)

(i) Draw and explain the high impedance preamplifier designs based

on BJT and FET. (8)

(i) Discuss with necessary expressions the different types of noise that

- affect the performance of a photo detector, @
Or

Explain with neat diagram, construction and working of APD. Compars
with photo Detectors. 16)
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(i)

Explain in detail the rise time budget of a fiber optic point-to-point
link. ®

An optical fiber link is designed to operate 8 Km length of the link
without a repeater. The rise time of different individual
components are

The rise time of LED source = 5ns

The rise time of p-in photodector = 8ns

Rise ﬁme due to modal dispersion =5ns/km

Rise time due to material dispersion = 1ns/km

Calculate the system rise’ time and maximum bit rate that can be
achieved in the link using

(1) RZformat

(2 NRZformat. 8

Or

(b) Discuss in detail Fiber splicing and connectors. Explain the operation

principles of WDM. (18)




