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Course code: PH490                                     Course title: Semiconductor Physics and Devices

	
Program
	BS Physics

	
Credit Hours
	3

	
Duration
	16 Weeks

	
Prerequisites
	Solid State Physics

	
Resource Person
	

	
Counseling Timing

(Room# )
	

	

Contact
	






Learning Objective:
To develop an in-depth understanding of semiconductor physics, carrier transport, PN junctions, MOS structures, transistors, and modern semiconductor devices.

Learning Methodology:
- Interactive lectures
- Device modeling discussions
- Problem solving sessions
- Quizzes & assignments

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
	30%

	Term Project
	5%

	Presentations
	5%

	Final Exam
	40%

	Total
	100%










Recommended Text Books:
Semiconductor Device Fundamentals – Robert F. Pierret

Reference Books:
Physics of Semiconductor Devices – Sze & Ng


Calendar of Course contents to be covered during semester                                                                                   : 
	
  Week
	
        Course Contents                                                                 
	
	
Reference Chapter(s)

	1
	Introduction to semiconductors; crystal structure
	Ch1

	2
	Energy bands; direct & indirect bandgap
	Ch2

	3
	Effective mass & density of states
	Ch3

	4
	Intrinsic semiconductors & carrier concentrations
	Ch4

	5
	Extrinsic semiconductors; doping
	Ch5

	6
	Carrier transport: drift & diffusion
	Ch6

	7
	Continuity equations & recombination
	Ch7

	8
	PN junction: formation & equilibrium
	Ch8

	9
	PN junction under bias; I-V characteristics
	Ch9

	10
	Zener & avalanche breakdown
	Ch9

	11
	Bipolar junction transistors (BJT)
	Ch10

	12
	MOS capacitor physics
	Ch11

	13
	MOSFET operation & scaling
	Ch12

	14
	Optoelectronic devices: LEDs & photodiodes
	Ch13

	15
	Advanced devices: HEMT, HBT, quantum devices
	Ch14

	16
	Revision
	All
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