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Course Overview: 
Student will learn fundamentals of Fiber optic communication from this 40-hour course. In this 
course, student will study the fundamental concepts and application of optical communication. 
They will studydifferent optical measurement like noise analysis, attenuation signal degradation 
calculation etc. using devices like OTDR. Also, they will be able to design the different optical 
devices like sources, detectors and amplifiers. 
Course Outcomes: 
CO.NO. Cognitive Level Course Outcome  

1 Knowledge Explain basic knowledge of Ray theory principle & optical fiber working concepts.  
2 Comprehension 

The knowledge of optical communication subject helps the students to perform various experiments in laboratories which will help in understanding theory more clearly.  
3 Analysis Analyze the use of modern upcoming technologies in optical communication.  
4 Synthesis Design tools for optical system design, test and evaluation.  

 
Prerequisites: 

1. Fundamentals of various communication systems. 
2. Must have completed the course on signal and systems. 
3. Student should be able to solve the problems of system designing. 

 
Course Outcome Mapping with Program Outcome: 
Course 
Outcome  Program Outcomes (PO’s) 

CO. NO. Domain Specific  Domain Independent  
 PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO1 3 0 0 0 0 0             
CO2 2 1 0 0 0 0             
CO3 2 1 0 0 0 0             
CO4 1 2 2 0 3 1             

1: Slight (Low) , 2: Moderate (Medium), 3: Substantial (High)  
 
Course Coverage Module Wise: 

Lecture No. Unit Topic 
1  1 OPTICAL FIBER OVERVIEW: Introduction, Ray theory, 



 

 

2  1 Optical fibers: multimode, single mode, step index, graded index 
3  1 plastic & glass fibers. 
4  1 TRANSMISSION CHARACTERISTICS OF OPTICAL FIBERS: Introduction, Attenuation, 
5  1 Material absorption loss, Fiber bend loss 
6  1 scattering, Dispersion (intermodal & intramodal), 
7  1 Dispersion Shifted Fibers, Dispersion Compensating Fiber 
8  1 MANUFACTURING OF OPTICAL FIBERS: preparation of 

optical fiber 
9  1 Liquid phase techniques, vapor phase depositions techniques 
10  2 OPTICAL FIBER SOURCES:   Laser- Emission and absorption of 

radiation 
11  2 Einstein relation, Absorption of radiation 
12  2 Population inversion 
13  2 Optical feedback 
14  2 Threshold condition 
15  2 Population inversion and threshold 
16  2 working of three levels & four level lasers 
17  2 Basic idea of solid state 
18  2 semiconductors, gas & liquid laser 
19  2 Basic concept of Q-switching and mode locking. 
20  2 Light Emitting Diode - Structure, Material,  
21  2 LED Characteristics, Power & Efficiency, Numerical 
22  3 OPTICAL DETECTORS:Optical detection principles, quantum 

efficiency 
23  3 Responsivity, PIN photo diode 
24  3 Avalanche photo diodes, Noise in Detectors 
25  3 Photo Diode Materials 
26  3 Optical Connectors: Fiber Alignment 
27  3 fiber splices, fiber connectors 
28  3 expanded beam connectors, fiber couplers& numerical 
29  4 OPTICAL FIBER MEASUREMENTS:Measurements of Fiber 

Attenuation 
30  4 Dispersion, Refractive Index Profile, 
31  4 Cut off Wave Length, Numerical Aperture & Diameter 
32  4 Optical Time Domain Reflectometry (OTDR) - Field measurement 

through optical time domain reflectometry 
33  4 Laser based systems for measurement of distance 
34  4 Laser based systems for measurement of Velocity 
35  4 Holography, Numerical 
36  5 OPTICAL FIBER SYSTEMS:Wavelength division multiplexing 
37  5 DWDM, active and passive components 
38  5 optical sensors, optical amplifiers 
39  5 Optical Fiber Applications:public network applications, military 
40  5 Optical fiber application in civil and industrial applications, Numerical 



 

 

 
 
TEXT/REFERENCE BOOKS 

1.Optical Fiber Communications, G. Keiser, TMH 
2.Optical Fiber Communications Principles and Practices, John M. Senior, PHI 
3.Optical Communication Systems, J. Gowar, PHI 
 

Teaching and Learning resources: 
 MOOC (NPTEL): - https://nptel.ac.in/courses/108/106/108106167/ 

 
Assessment Methodology: 

1. Practical exam using lab instruments.  
2. Two Midterm exams where student have to showcase subjective learning. 
3. Final Exam (subjective paper) at the end of the semester.  

  



 

 

 

 



 

 

 



 

 

 


