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University of Management and Technology

Course Outline
Course code: PH-749                Course title: Optoelectronics
	Program
	MS/PhD Physics

	Credit Hours
	03

	Duration
	16 weeks

	Prerequisites
	

	
Resource Person
	

	
Counseling Timing

(Room# )
	

	

Contact
	




Learning Objective:
This course provides advanced knowledge of optoelectronic materials and devices, including LEDs, laser diodes, photodetectors, modulators, and optoelectronic integrated circuits. Emphasis is placed on semiconductor optics, carrier dynamics, and device operation principle.
Learning Methodology:
Lectures, optical simulations, lab demonstrations, device characterization, and project-based activities. Students will analyze device structures, optical spectra, and performance metrics.

Grade Evaluation Criteria
Following is the criteria for the distribution of marks to evaluate final grade in a semester.
	Marks Evaluation
	Marks in percentage

	Quizzes
	10%

	Assignments
	10%

	Mid Term
	20%

	Attendance & Class Participation
	10%

	Term Project
	10%

	Presentations
	10%

	Final exam
	30%

	Total
	100%



Recommended Text Books:
1. Bhattacharya, Semiconductor Optoelectronic Devices, Pearson.
2. Coldren, Diode Lasers and Photonic ICs, Wiley.
Reference Books:
1. Singh, Optoelectronics, McGraw-Hill.
2. Pallab Bhattacharya, Optical Electronics, Cambridge University Press.



Calendar of Course contents to be covered during semester  
Course code: PH-749                Course title: Optoelectronics
	
 Week
	
                                    Course Contents                                                                 
	
	
Reference Chapter(s)

	1
	Semiconductor optics fundamentals
	Ch. 1

	2
	Optical transitions and recombination
	Ch. 2

	3
	Light-emitting diodes (LEDs)
	Ch. 3

	4
	Laser diodes and semiconductor lasers
	Ch. 4

	5
	Photodetectors and photodiodes
	Ch. 5

	6
	Solar cells (overview)
	Ch. 6

	7
	Optical modulators and switches
	Ch. 7

	8
	Waveguides and optical fibers
	Ch. 8

	9
	Optoelectronic integrated circuits
	Ch. 9

	10
	Quantum well and quantum dot devices
	Ch. 10

	11
	Optical amplification and noise
	Ch. 11

	12
	High-speed optoelectronics
	Ch. 12

	13
	Infrared and terahertz devices
	Ch. 13

	14
	Optoelectronic materials
	Ch. 14

	15
	Testing and characterization
	Ch. 15

	16
	Future optoelectronic technology
	Ch. 16
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