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Learning
Objectives

Fiber Optic Communication System Design is intended as a senior UG / PG level course
that introduces the principles and concepts of fiber optic communication systems and
design of optical networks.

Learning
Outcomes

At the end of the course, the learners are expected to do the following:
 To understand the fundamental principles in optical fiber communication and

describe the components and sub-systems in fiber optic communication systems.
 To describe modulation, multiplexing and demultiplexing in fiber optic systems.
 To perform noise and error analysis on a given fiber optic communication link
 To design single-hop and multi-hop fiber optic communication links for a given

specification
 To understand the fundamentals of optical networks with focus on architecture,

topology and protection.

Contents of the
course
(With 
approximate 
break-up of hours) 

Introduction - Optical fiber characteristics – Single-mode/multi-mode fibers - Fiber
Losses - Dispersion (5L+1T)
Optical transmitters – Concepts of spontaneous and stimulated emission of light – Lasers
– LED – Direct vs external modulation. (6L+2T)
Optical Receivers – Photodiodes, Noise in optical receivers - BER (3L+1T)
Design of single-hop optical communication links - Power and Rise time budgets (3L+1T)
Optical Amplifiers - Principles of amplification - Erbium Doped Fiber Amplifier - Noise
figure (5L+2T)
Design of multi-hop optical communication links - Wavelength Division Multiplexing
systems - WDM components - Impairments due to dispersion and non-linearities (7L+3T)
Introduction to coherent communication systems - description of QPSK and 16-QAM
modulation- polarisation and space division multiplexing, OSNR requirements, additional
impairments (6L+2T)
Introduction to Optical Networks – OADM – Optical Transport Network – Protection
switching – SONET/SDH – Access Networks – PON (7L+2T)
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