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The course will introduce students to the materials science and engineering behind semiconductor devices, including
their applications and processing. Topics for the course include kinetic molecular theory and thermally activated
processes; electrical and thermal conductivity of metals and semiconductors; introductory quantum mechanics for
materials science; band structure and intrinsic and extrinsic semiconductors.
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After completing the course, students should master the fundamental principles of electronic materials and devices.
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Class Topics:

1. Semiconductor Materials (Chapter 1,week: 1-3):
*space lattices

*diamond structure

*atomic bonding

*imperfections and impurities in solids

*growth of semiconductor materials

2. Principles of Quantum Mechanics (Chapter 2,week: 4-6):
* Schrodinger wave equation

* applications of Schrodinger wave equation

* extensions of the wave theory to atoms

3. Modern Theory of Solids (Chapter3,week: 7-8):
*allowed and forbidden energy bands

*electrical conduction in solid

*density of states function

*statistical mechanics

4.Equilibrium Semiconductors (Chapter 4,week: 9-11):
*charge carries in semiconductors

*dopant atoms and energy levels

*statistics of donors and acceptors

*charge neutrality

*positon of fermi energy level

5.Carriers(Chapter 5,week: 12-13):

*carrier drift

*carrier diffusion

*graded impurity distribution

*the hall effect

6.Non-equilibrium carriers in semiconductors(Chapter 6,week 14-16):
*carrier generation and recombination
*characteristics of excess carriers

*ambipolar transport

*quasi-fermi energy levels

*excess carrier lifetime

*surface effects
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Semiconductor physics and devices, Fourth edition, Donald A. Nonald A. Neamen,2011.
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