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Physics DEPARTMENT

Class:
MS Semester I   Credit Hour 3
Course Code: MS/Phy-502                                          Course Title: Semiconductor Physics

Course outcomes: 

This course will provide basic learning of semiconductors to students. They will have concept of band gap, excess charge carriers, fermi level, optical absorption and direct and indirect recombination of charge carriers. Learning of all these concepts will be beneficial in their research work of MS and then PhD.
	Week
	Objectives 
	Topic: 
	Resources and links used 
	Books used
	Assignment

	1. 
	To teach background, importance and basics of semiconductors
	Introduction
	Class room with white board in campus


	Semiconductor electronic devices 
Internet sources and hand outs
	https://electronicspost.com/multiple-choice-questions-and-answers-on-semiconductor-theory/

	1. 
	To help student to know about different bonding
	Crystal Structure and atomic bonding
	Class room with white board in campus


	Semiconductor electronic devices Chapter 3, Topic number Introduction, 3.1, 3.1.1,
	What are the different ways of crystals bonding

	
	To explore basics of semiconductors
	Intrinsic and Extrinsic Semiconductors
	Class room with white board in campus


	Semiconductor electronic devices 
	Differentiate between different types of semiconductors

	2
	To learn formation of energy bands
	Energy Bands
	Class room with white board in campus


	Semiconductor electronic devices Chapter 3, Topic number Introduction, 3.1.2
	How energy band decides about type of materials

	
	Effect of doping on energy bands
	Variation of energy band with alloys composition
	Class room with white board in campus


	Semiconductor electronic devices Chapter 3, Topic number 3.1.5
	https://quizizz.com/admin/quiz/5d02076313d203001c4299c1/semiconductor

	3

	
	Direct and indirect band gap semiconductors
	Class room with white board in campus


	Semiconductor electronic devices Chapter 3, Topic number Introduction, 3.1.4
	Nearly Free Electron Model, Kronig-Penny Model

	
	To explore density of states in the conduction band
	Density of states
	Class room with white board in campus


	Semiconductor electronic devices Appendix IV
	

	4
	To discuss motion of electrons and holes
	The charge carriers in semiconductors
	Class room with white board in campus


	Semiconductor electronic devices Chapter 3, Topic number 3.2
	

	
	To teach mass of electron in crystal
	Effective mass
	Class room with white board in campus


	Semiconductor electronic devices Chapter 3, Topic number 3.2.2
	How effective mass changes with position of electron in a crystal

	5
	To see insight semiconductors with doping 
	Intrinsic Semiconductors and Semiconductors with Impurity Levels
	Class room with white board in campus


	Semiconductor electronic devices Chapter 3, Topic number Introduction, 3.2.3, 3.2.4
	

	
	To find carriers concentration in a crystal
	Fermi-Dirac Statistics
	Class room with white board in campus


	Semiconductor electronic devices Chapter 3, Topic number 3.3, 3.3.1
	How fermi level decides type of semiconductors
/

	6
	To probe probability of carriers in semiconductor
	Carrier Concentrations at Equilibrium
	Class room with white board in campus


	Semiconductor electronic devices Chapter 3, Topic number Introduction, 3.3.2,
	

	
	Role of temperature on charge carriers
	Temperature dependence of carrier concentration
	Class room with white board in campus


	Semiconductor electronic devices Chapter 3, Topic number 3.3
	

	7
	To explore relation of electron, holes, acceptors and donors in semiconductors
	Compensation and space charge neutrality
	Class room with white board in campus


	Semiconductor electronic devices Chapter 3, Topic number 3.3.4
	https://www.mechanicaltutorial.com/semiconductor-objective-questions-and-answers

	
	Conductivity and mobility
	Drift of carriers in electric and magnetic field
	Class room with white board in campus


	Semiconductor electronic devices Chapter 3, 3.4, 3.4.1
	

	8
	Drift and resistance, Effect of temperature on doping and mobility, High field effect
	Drift of carriers in electric and magnetic field
	Class room with white board in campus


	Semiconductor electronic devices Chapter 3, Topic number 3.4.2, 3.4.3, 3.4.4
	

	
	To learn combined effect of electric and magnetic field on semiconductors
	Hall effect
	Class room with white board in campus


	Semiconductor electronic devices Chapter 3, Topic number 3.4.5
	What is physical significance of hall effect.

	9
	
	Role, past and future of semiconductors
	PPT presentation by students
	
	

	10
	To explore role of shinning of light on semiconductors
	Optical absorption
	Class room with white board in campus


	Semiconductor electronic devices Chapter 4, Topic number Introduction, 4.1
	https://examtimequiz.com/multiple-choice-questions-semiconductor-principles/

	
	To learn property of light emission
	Luminescence
	Class room with white board in campus


	Semiconductor electronic devices Chapter 4, Topic number 4.2
	Importance of luminescent materials and their use

	11
	To explore carrier life time and conductivity
	Carrier life time and photoconductivity
	Class room with white board in campus


	Semiconductor electronic devices Chapter 4, Topic number Introduction, 4.3, 4.3.1, 4.3.2
	

	
	To assess excess carriers
	Quasi Fermi levels
	Class room with white board in campus


	Semiconductor electronic devices Chapter 4, Topic number 4.3.3
	Define and explain quasi fermi level.

	12
	To teach net motion of charge carriers due to gradient of charges
	Diffusion of carriers
	Class room with white board in campus


	Semiconductor electronic devices Chapter 4, Topic number 4.4
	Explore importance of diffusion of carriers in a semiconductor material.

	
	To learn combined effect of diffusion and mobility of carriers
	Einstein relation
	Class room with white board in campus


	Semiconductor electronic devices Chapter 4, Topic number 4.4.2
	

	13
	To learn combined effect of diffusion and recombination of carriers
	The equation of continuity
	Class room with white board in campus


	Semiconductor electronic devices Chapter 4, Topic number 4.4.3
	

	
	To explore diffusion length before recombination
	Steady state carrier injection: Diffusion length
	Class room with white board in campus


	Semiconductor electronic  devices Chapter 4, Topic number 4.4.4
	

	14
	To teach drift and diffusion of minority carriers
	The Haynes-Shockley Experiment
	Class room with white board in campus


	Semiconductor electronic devices Chapter 3, Topic number 4.4.5
	How to find mobility of minority carriers

	
	To study rectifying contacts
	Schottky Barrier
	Class room with white board in campus


	Semiconductor electronic devices Chapter 5, Topic number Introduction, 5.7.1, 5.7.2
	

	15
	To study nonrectifying contacts
	Ohmic contacts
	Class room with white board in campus


	Semiconductor electronic devices Chapter 5, Topic number Introduction, 5.7.3
	

	
	To study junction with semiconductors with different band gaps
	Hetero Junctions
	Class room with white board in campus


	Semiconductor electronic devices Chapter 5, Topic number Introduction, 5.7.4,
	What is importance of hetero junctions?

	Follow up week
	Revision
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