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Course Objectives

This course is intended to introduce to you various optical communication devices and systems, as well as advanced
technologies in today’s optical communications systems and networks. Upon the completion of the course, you
should be able to:

1. Differentiate various types of optical fibers

2. Determine how to use active and passive optical devices in optical fiber communication systems

3. Identify the performance issues of the most important relevant devices.

4. Implementation of fiber optic communication systems such as an elementary WDM optical fiber system.
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Teaching Methods

Lecture

Quiz

Assignment

Case Study

Report
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Section 1 Introduction and development of optical communication systems, optical
principles and fiber types, and guiding mechanism.

1.1 Motivation of optical communication system

1.2 Concept and key units

1.3 Fiber types and guiding mechanism

1.4 Fiber manufacture and performance
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Section 2 Signal degradation mechanisms in optical fiber, dispersion mechanisms, rise
time budget, and bandwidth estimations.
2.1 Signal degradation
2.2 Calculation of signal distortion and dispersion
2.3 Performance of single mode fiber
2.4 Bandwidth estimation and rise time budget
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Section 3 Attenuation mechanisms, power budget and link budget estimations.
3.1 Link and power budget estimation of point to point
3.2 Power cost
3.3 Error control
3.4 Coherent detection
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Section 4 Light sources and photo detectors used for optical fiber systems.
4.1 LED and semiconductor laser
4.2 Width and reliability analysis of light source
4.3 Physical principle of photo detector
4.4 Key parameters and performance analysis of photo detector
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Section S Linear parameters of optical fibers, budget considerations of linear fiber optics

in WDM networks.

5.1 Fiber attenuation and dispersion

5.2 Optical fiber sistem considerations

5.3 Budget of link power and time cost

5.4 Basic measurement standard and equipment
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Section 6

Optical nonlinear effects in fibers, nonlinear effects induced
limitations/applications in networks.

6.1 Nonlinear effect

6.2 stimulated raman scattering and self-phase modulation

6.3 Four-wave mixing

6.4 Limitationa and application of nonlinear effect
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Section 7

Various components for optical fiber communications.
7.1 Passive optical coupler

7.2 Isolator and circulator

7.3 Filter

7.4 Active optical device

7.5 Tunable light source
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Section 8

Optical multiplexers and demultiplexers, fiber gratings and fiber-based
Sensors.

8.1 Concept of optical multiplexer and demultiplexer

8.2 Basis of optical fiber grating

8.3 Optical fiber bragg grating

8.4 Communication network based on optical fiber grating

8.5 Sensing network based on optical fiber grating
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Section 9

WDM Communication System

9.1 Principle of WDM

9.2 Standard of WDM

9.3 WDM components based on phase array

9.4 Passive WDM optical network framework

9.5 Long-distance WDM network of wide bandwidth

9.6 Metropolitan area WDM network of narrow bandwidth
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Section 10 Optical amplifiers (SOA, EDFA, RFA and hybrid amplifier), signal
regeneration.

10.1 Basic application and classification of optical amplifier

10.2 Semiconductor optical amplifier (SOA)

10.3 Er-doped fiber amplifier (EDFA) and hybrid amplifier

10.4 Amplifier noise

10.5 Optical signal and noise ratio

10.6 Signal regeneration and its system application
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Section 11 Optical Communication Network.

11.1 Network concept

11.2 Network typology

11.3 High-speed optical links and switching
11.4 Passive optical network

11.5 Optical Ethernet

11.6 Concept and design 5G+optical network
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Continuous Assessment 1 (CA1): Quiz  (20%)

Continuous Assessment 2 (CA2): Assignment (20%)

Continuous Assessment 3 (CA3): Case Study 1 Formal Report  (30%)
Continuous Assessment 4 (CA4): Case Study 2 (15%)

Continuous Assessment 5 (CA5): Case Study 3 (15%)
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Textbook and Supplementary Readings

TEXTBOOKS

1. Keiser Gerd, Optical Fiber Communications, 4th Edition, McGrw Hill, 2011. (TK5103.59.K27 2011)
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