
Subject Description Form 
 

Subject Code EE517 

Subject Title Fibre Optic Components 

Credit Value 3 

Level 5 

Pre-requisite/ 
Co-requisite/ 
Exclusion 

Nil 

Objectives 1.  To enable students to understand the fundamentals of light emission, detection, 
amplification, and light propagation in optical fibres. 

2.  To learn the operation principles of key fibre components and apply the knowledge 
learned to design fibre components and devices. 

3.  To appreciate the applications of fibre components in communication and sensing 
systems. 

Intended Learning 
Outcomes 

Upon completion of the subject, students will be able to: 
a.  Appreciate the importance of optic fibre development from a historical perspective; 

understand the important role of advanced fibre components in enhancing the 
performance of modern fibre systems. 

b.  Understand the operating principle of various fibre components and 
analyze/characterize the performance of fibre components. 

c.  Understand the same function may be achieved by using different technology (e.g., 
electro-optic and acoustic modulation) and understand the advantage and limitations of 
each technology. 

d. Select the most appropriate principles/techniques to design a fibre optic component 
with required specification, read the data sheet of various fibre optic components. 

Subject Synopsis/ 
Indicative Syllabus 

1. Review of optics: Wave/quantum nature of light. Polarization, index of refraction, 
reflection and refraction.  

2. Optical fibres and cables: Propagation of light in optical fibres. Different types of 
fibres. Fibre attenuation and dispersion. Optical fibre measurement.  

3. Modulation of light: Phase modulation, frequency modulation, intensity modulation. 
Birefringence and polarization modulation. Electro-optic, magneto-optic and acousto-
optic effects.  

4. Optical sources: Emission and absorption of radiation. Population inversion. Optical 
feedback. Threshold condition. Laser modes. Light emitting diodes, semiconductor 
lasers, tunable lasers.  

5. Optical amplifiers: Rare-earth doped fibres, optical fibre amplifiers, semiconductor 
amplifiers.   

6. Photo-detectors: Photomultipliers, photoconductive detectors, junction detectors (p-i-n 
diode, avalanche photodiode). 

7. Passive devices: Fused bi-conical taper couplers. Thin-film multilayer interference 
filters. Wavelength division multiplexing (DWDM) devices. Fibre Bragg gratings and 
their fabrication techniques. Tunable Fabry-Perot filters. Optical isolators and 
circulators. Integrated optic devices.  

 
Laboratory Demonstration: 
Observation of fibre modal patterns 
Characterization of single mode fibres: loss, dispersion, polarization dependent loss 
Measurement of source (LED, multi and single mode diode lasers) spectrums and power-
current relations  
 

Group-project Topics: 
To choose from a list of 15 topics and write a study report and give a presentation 

Teaching/Learning 
Methodology  

Lectures are the primary means of teaching the basic concepts and theories. The 
understanding of basic principle is further enhanced through tutorials and laboratory 
demonstrations. Experiences and knowledge on design and applications of various 
integrated/fibre optic components, and on the use of alternative technologies to realise 
similar functionalities are gained through the use of examples during lectures and 
discussions during tutorials, and through assignments and group-study projects. 

Teaching/Learning Methodology Outcomes 

a b c d 

Lectures √ √ √  

Tutorials  √ √ √ 

Experiments  √  √ 
 

 

Assessment Methods 
in Alignment with 
Intended Learning 
Outcomes 

 

 

Specific assessment 
methods/tasks 

% 
weighting 

Intended subject learning outcomes to be 
assessed 

a b c d 

1. Examination 60% √ √ √  

2. Tests and assignments 25% √ √ √ √ 

3. Lab report 5%  √   

4. Group-project & report 10%  √ √ √ 

Total  100%  

The outcomes on concepts, design and applications are assessed by examinations, test 
and assignments whilst those on practical considerations of optical components and 
systems design, as well as team work and technical report writing abilities are 
evaluated by group projects and the reports. 

Student Study Effort 
Expected 

Class contact:  

 Lecture/Tutorial 36 Hrs. 

 Laboratory demo 3 Hrs. 

Other student study effort:  

 Self-study and assignments 51 Hrs. 

 Group project and Report 15 Hrs. 

Total student study effort  105 Hrs. 

Reading List and 
References 

Reference books: 
1.  E. Hecht, Optics, 4th Edition, Addison-Wesley, 2002   
2.  G. Keiser, Optical Fiber Communications, 3rd Edition, McGraw-Hill, 2000 
3.  B.E.A. Saleh and M.C. Teich, Fundamentals of Photonics, 2nd Edition, Wiley 

Interscience, 2007   
4.  D.K. Mynbaev and L.L. Scheiner, Fiber-Optic Communications Technology,  
      Prentice Hall, 2001   
5. Selected papers from relevant journals 
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