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University of Management and Technology

Course Outline
Course code: PH-765                Course title: Semiconductor Physics
	Program
	MS/PhD Physics

	Credit Hours
	03

	Duration
	16 weeks

	Prerequisites
	

	
Resource Person
	

	
Counseling Timing

(Room# )
	

	

Contact
	





Learning Objective:
This course provides an in‑depth understanding of semiconductor materials, band theory, carrier statistics, charge transport, junction physics, optoelectronic properties, and device applications. Students will learn the theoretical foundations and technological relevance of semiconductors used in modern electronics, photovoltaics, sensors, and communication systems.
Learning Methodology:
Lectures, numerical problem‑solving, assignments, quizzes, and discussions integrated with case studies from semiconductor technology. Students will also analyze band structures, carrier behavior, and device physics using analytical and computational approaches.
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. S.M. Sze & Kwok K. Ng, *Physics of Semiconductor Devices*, 3rd Edition, Wiley, 2007.
Reference Books:
1. Singh, Jasprit, *Semiconductor Devices: Basic Principles*, Wiley, 2001.
2. Pierret, Robert F., *Semiconductor Device Fundamentals*, Addison‑Wesley, 1996.
3. Kittel, Charles, *Introduction to Solid State Physics*, Wiley.

Calendar of Course contents to be covered during semester
Course code: PH-765                Course title: Semiconductor Physics
	
 Week
	
                                    Course Contents                                                                 
	
	
Reference Chapter(s)

	1
	Crystal structure review, band formation in semiconductors
	Ch. 1

	2
	Density of states, effective mass, Fermi‑Dirac statistics
	Ch. 2

	3
	Intrinsic & extrinsic semiconductors, carrier concentration
	Ch. 3

	4
	Carrier transport: drift, diffusion, mobility, scattering
	Ch. 4

	5
	Recombination & generation processes; minority carriers
	Ch. 5

	6
	PN junction theory; depletion region & built‑in potential
	Ch. 6

	7
	Junction diode characteristics & applications
	Ch. 7

	8
	Metal‑semiconductor junctions: Schottky & Ohmic contacts
	Ch. 8

	9
	MOS capacitor physics & C‑V characteristics
	Ch. 9

	10
	Field‑effect transistors: MOSFET operation & scaling
	Ch. 10

	11
	Bipolar junction transistors: physics & characteristics
	Ch. 11

	12
	Optoelectronic devices: LEDs, laser diodes
	Ch. 12

	13
	Photodetectors, solar cells & quantum efficiency
	Ch. 13

	14
	High‑speed & high‑power semiconductor devices
	Ch. 14

	15
	Wide‑bandgap semiconductors: GaN, SiC technologies
	Ch. 15

	16
	Semiconductor fabrication & characterization techniques
	Ch. 16
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