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recherche au Vietnam
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COURSE SYLLABUS

	Subject: Semiconductor
	Academic field:  Physics

	Lecturer: Dr. Nguyen Thi Thanh Ngan
	

	Phone: 0983 618 318
	E-mail: nguyen-thi-thanh.ngan@usth.edu.vn

	Academic year: 3nd year (5th semester)
	


COURSE DESCRIPTION

	Credit points
	

	Level
	Undergraduate

	Teaching time

 Location
	University of Science and Technology of Hanoi

	Time Commitment
	Lecture
	22 hrs

	
	Exercises
	08 hrs

	
	Practical
	   0 hrs

	
	Total
	30 hrs

	Prerequisites
	Students must complete mathematic, physics, chemistry subjects in the first year with grade “satisfactory” (( 5/10 with evaluation scale of 10) and good English proficiency (especially, reading and listening)

	Recommended background knowledge
	General Physics, Quantum Mechanics, Solid State Physics, …

	Subject description:
	The subject provides essential (elementary) knowledge on semiconductor physics, semiconductor materials, semiconductor technology, introduction on semiconductor devices, applications of semiconductor devices and functional semiconductor materials. 

	Objectives & Out-come
	Students should get following knowledge after the course: fundamental concepts of semiconductor materials, fabrication technology of some most key important types of semiconductor, application of semiconductor (devices, functional materials,...) such as Knowledge of the three most basic semiconductor devices, pn diodes, Field effect transistors (FETs) and Bipolar Junction Transistors (BJTs); Understand the underlying physics of the operational principles of pn junctions, FETs and BJTs; Materials and its applications (LED, LCD, Solar cell..).

This course is the indispensable basis for other courses such as Semiconductor devices, advanced nanoelectronic devices, electronic and opto-electronic systems.

	Assessment/ Evaluation


	Attendance/Attitude
	10 %

	
	Exercise(s)
	 30 %

	
	Practical
	0 %

	
	Mid-term test
	0 %

	
	Final exam
	50 %

	Prescribed Textbook(s)


	[1] Physics of Semiconductor Devices – S.M. Sze and Kwok K. Ng, Third Edition, John Wiley & Son, 2007.
[2] Physical properties of Semiconductors – M. W. Charles, J. N. Holonyak, E. S. Gregory, Prentice Hall, 1989

[3] Optical Properties of Solids – Mark Fox, Oxford University Press, 2001.

[4] The Defect Chemistry of Metal oxides – D. M. Smyth, Oxford University Press, 2000



COURSE CONTENTS & SCHEDULE

	Class
	Contents
	Hours
	Ref./Resources
	Assignment(s) 

	
	
	Lect.
	Exr.
	Prc.
	
	

	1
	Introduction
Background knowledge: 
· Introduction to Quantum mechanics: principles, Schrödinger’s wave equation, extension of the wave theory to atom;

· Solid state physics: crystal lattice, electronic band structures, density of state function, Fermi-Dirac distribution…
	3.0
	2.0
	
	Lecture Presentation / Text books /  
	Understanding of key concepts

	2
	Fundamental concepts and properties:
· Charge carriers: electrons, hole

· Direct bandgap, Indirect bandgap, Intrinsic, Extrinsic semiconductors,

· Impurities, Donors, Acceptors

· Carrier transport phenomena
· Generation, Recombination, Carrier life time

· Defects in semiconductors
· Optical phenomena in semiconductor : absorption, emission.
	5.0
	3.0
	
	Lecture Presentation / Text books / Literature
	Understanding of key concepts

	3
	Materials: 
· Element Semiconductors: Si, Ge, C…

· Compound semiconductor (Group III-V and II-VI): binary (GaAs,InP, CdSe, CdTe,…), ternary (InGaAs, AlGaAs, InGaSb…), quaternary (InGaAsP,…)
· Transparent conducting oxides
· High carrier mobility materials
· Amophous semiconductor
· Organic semiconductor
	4.0
	
	
	Lecture Presentation / Text books / Literature
	Understanding of  lecture content

	4
	Junction :

· P-N junction : depletion region, C-V characteristics, junction breakdown, transient behavior, ...
· Metal – Semiconductor (M-S) contact : formation of barrier, transport processes, ohmic contact, ...
· Metal – Insulator –Semiconductor(MIS) contact 
	4.0
	3.0
	
	
	

	5
	Basic Devices: 

· Bipolar  transistor
· MOSFETs
· JFETs
· Tunnel devices
· Thyristor and Power devices
	2.0
	
	
	Lecture Presentation / Text books / Literature
	Understanding of  lecture content

	6
	Photonic Devices :

· LED 

· LCD 

· Photodetector

· Solar cells
	2.0
	
	
	Lecture Presentation / Text books / Literature
	Understanding of  lecture content

	7
	Fabrication technologies:

· Thin film and epitaxy technology

· Processing technologies of structures and devices (lithography, etching, doping...) 
	2.0
	
	
	Lecture Presentation / Text books / Literature
	Understanding of  lecture content


Notes:

· Abbreviation: Lect. (lecture), Exr. (Exercise), Prc. (Practise).

· Exercises may include assignment, reports, student’s presentation, homework, class exercises ...for each class sessions
· Practicals mostly refer to Lab- work or outside practice such as field trip.
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