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[bookmark: _Toc951372]A. Course Identification 

	1.  Credit hours:
	3 (0,6)

	2. Course type

	a.
	University
	
	College
	
	Department
	
	Others
	
	

	b.
	Required
	
	Elective
	
	

	3.  Level/year at which this course is offered:
	

	4.  Pre-requisites for this course (if any):



	5.  Co-requisites for this course (if any):

	




[bookmark: _Toc951373]6. Mode of Instruction (mark all that apply)
	No
	Mode of Instruction
	Contact Hours
	Percentage 

	1
	Traditional classroom
	3
	100%

	2
	Blended 
	
	

	3
	E-learning
	
	

	4
	Distance learning 
	
	

	5
	Other 
	
	



7. Contact Hours (based on academic semester)
	No
	Activity
	Contact Hours

	1
	Lecture
	

	2
	Laboratory/Studio
	60

	3
	Tutorial  
	

	4
	Others (specify)
	

	
	Total
	60





[bookmark: _Toc523814307][bookmark: _Toc951374]B. Course Objectives and Learning Outcomes
	[bookmark: _Toc951375]1.  Course Description 


	Fundamentals of optical signals and modern optical devices and systems. Optical systems sources (e.g., lasers and light-emitting diodes (LED), Light Dependent Resistor (LDR), Opto coupler, Opto interrupter , Infrared transmitter and receiver, Photovoltaic solar cells, photodetectors (e.g., photodiodes, photomultiplier tubes)- Photo transistor. Clipper, Clamper. Light modulation components (e.g., liquid-crystal light modulators), transmission media (e.g., free space or fibers), displays (LCOS microdisplays).

	[bookmark: _Toc951376]2. Course Main Objective
1. Introduce the student to the generation, propagation, and detection of optical electromagnetic waves .
2. Gain a fundamental understanding of the basic technology of quantum electronics devices and laser systems.

	


[bookmark: _Toc951377]3. Course Learning Outcomes 
	CLOs
	Aligned PLOs

	1
	Knowledge and understanding
	

	1.1
	Recall mathematical concepts including the optical output intensity and efficiency of a continuous wave laser and explain the mathematical characteristics of optoelectronics devices

	K1

	1.2
	Understand the essential facts, concepts, principles and theories in the fields semiconductor devices, lasers, and laser diods.
	K1

	1.3
	
	

	1...
	
	

	2
	Skills :
	

	2.1
	Develop solution to the generation, propagation, and detection of optical electromagnetic waves.
	S2

	2.2
	Develop and apply appropriate experiments of gain and absorption in laser diodes.
	S1

	2.3
	Design, conduct and evaluate contemporary issues of the different semiconductor devices and compute gain vs frequency as a function of injection current in a homojunction laser.
	S2

	2.4
	Design, implement and the densities of states, quasi-Fermi levels, Fermi distributions and simple semiconductor energy band
	S3

	2.5
	Write reports and use technical language.
	S5

	3
	Values:
	

	3.1
	Participate in teams to work on a final project at the end of the semester in order to recognize the technologies available now a days of quantum electronics devices and laser systems
	V1

	3.2
	Ability to use the techniques, skills, and modern tools necessary for opt electronics systems practice and decision-making.
	V2

	3.3
	Communicate effectively with a range of audiences.

	V2

	3.4
	
	



[bookmark: _Toc951378]C. Course Content
	No
	List of Topics
	Contact Hours

	1
	Introduction to Optoelectronics 
	6

	2
	Semiconductor devices
	6

	3
	LED
	6

	4
	Optocoupler  
	3

	5
	Infrared transmitter and receiver   
	3

	6
	Light dependent resistor (LDR)
	6

	7
	Solar Cells 
	6

	8
	LASER
	6

	9
	Final Project 
	18

	Total
	60



[bookmark: _Toc951379]D. Teaching and Assessment 
[bookmark: _Toc951380]1. Alignment of Course Learning Outcomes with Teaching Strategies and Assessment Methods
	Code
	Course Learning Outcomes
	Teaching Strategies
	Assessment Methods

	1.0
	Knowledge and Understanding

	1.1
	Recall mathematical concepts including the optical output intensity and efficiency of a continuous wave laser and explain the mathematical characteristics of optoelectronics devices

	Labs
	Lab Reports+ Midterms 

	1.2
	Understand the essential facts, concepts, principles and theories in the fields semiconductor devices, lasers, and laser diods.
	
	

	1.3
	
	
	

	2.0
	Skills

	2.1
	Develop solution to the generation, propagation, and detection of optical electromagnetic waves.
	Labs
	Lab Reports+ Midterms

	2.2
	Develop and apply appropriate experiments of gain and absorption in laser diodes.
	Labs
	Lab Reports+ Midterms

	2.3
	Design, conduct and evaluate contemporary issues of the different semiconductor devices and compute gain vs frequency as a function of injection current in a homojunction laser.
	Labs
	Lab Reports+ Midterms

	2.4
	Design, implement and the densities of states, quasi-Fermi levels, Fermi distributions and simple semiconductor energy band
	Labs
	Lab Reports+ Midterms

	3.0
	Values

	3.1
	Participate in teams to work on a final project at the end of the semester in order to recognize the technologies available now a days of quantum electronics devices and laser systems
	Labs
	Lab discussion 

	3.2
	Ability to use the techniques, skills, and modern tools necessary for opt electronics systems practice and decision-making.
	Labs
	Lab discussion

	3.3
	Communicate effectively with a range of audiences.

	Labs
	Lab discussion


[bookmark: _Toc951381]2. Assessment Tasks for Students 
	#
	Assessment task* 
	Week Due
	Percentage of Total Assessment Score

	1
	Lab Assignments
	Weekly
	10%

	2
	Quizzes
	3,5
	10%

	3
	Midterm Exam1
	6
	20%

	4
	Midterm Exam2
	8
	20%

	5
	Final Project and technical report 
	10
	40%

	6
	
	
	

	7
	
	
	

	8
	
	
	


*Assessment task (i.e., written test, oral test, oral presentation, group project, essay, etc.)

[bookmark: _Toc951382]E. Student Academic Counseling and Support
	Arrangements for availability of faculty and teaching staff for individual student consultations and academic advice :

	· Instructors are committed to Office hours from 4 to 6 hours weekly for consultations and academic advice.
·  Direct supervision by college member during tutorials sessions.
·  Two-way communication through the PNU blackboard system.

Academic advising to help students in resolving any academic and/or study problems related to the course.






[bookmark: _Toc951383]F. Learning Resources and Facilities

[bookmark: _Toc951384]1.Learning Resources
	Required Textbooks
	

	Essential References Materials
	1. Anil Kumar Maini, 2013., Lasers and Optoelectronics: Fundamentals, Devices and Applications. 
2. J. T. Verdeyen., 1995, Laser Electronics, 3RD ED.
3. Saleh, B., and M. Teich., 1991, Fundamentals of Photonics.


	Electronic Materials
	PPT Labs notes uploaded to the Blackboard system

	Other Learning Materials
	



[bookmark: _Toc951385]2. Facilities Required
	Item
	Resources

	Accommodation
(Classrooms, laboratories, demonstration rooms/labs, etc.)
	

	Technology Resources
 (AV, data show, Smart Board, software, etc.)
	

	Other Resources 
(Specify, e.g. if specific laboratory equipment is required, list requirements or attach a list)
	



[bookmark: _Toc523814308][bookmark: _Toc951386][bookmark: _Toc521326964]G. Course Quality Evaluation 
	Evaluation
Areas/Issues  
	[bookmark: _Hlk523738999]Evaluators 
	Evaluation Methods

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Evaluation areas (e.g., Effectiveness of teaching and assessment, Extent of achievement of course learning outcomes, Quality of learning resources, etc.)
Evaluators (Students, Faculty, Program Leaders, Peer Reviewer, Others (specify) 
Assessment Methods (Direct, Indirect)
[bookmark: _Toc521326972]
[bookmark: _Toc532159378][bookmark: _Toc951387]H. Specification Approval Data
	Council / Committee
	

	Reference No.
	

	Date
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