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Ha g This course

introduces the fundamental
electronic properties of materials.

concepts of the
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¢ Course introduction

¢ Electromagnetic waves
(light) are particles

1 e Particles (electrons) are
waves — mater waves

¢ The kinetics of mater
wave — The Schrodinger
Equation
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° The application of
Schrédinger Equation

— Free particle

— Particle in a box

— Electron in a hydrogen
atom

» Covalent bonding, ionic
3 bonding, and metallic
crystals
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¢ Quantum free-electron
gas

— The free-electron gas at
absolute zero temperature

 Quantum free-electron
gas

— Density of states

— The free-electron gas at
non-zero temperature

* Quantum free-electron
gas

— Dynamics of the free-
electron gas

— Bloch's theorem

e Energy gaps: two models
— Nearly-Free Electrons in
Crystals

— Kronig-Penney Model

* Energy gaps:
— Atomic Origins of
Energy Gaps

e Midterm exam.

e Electron Dynamics in
Energy Bands

e Effective Mass of
Electrons in Energy Bands
» Metals, semiconductors,
and insulators

» Holes
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e Semiconductors
— Intrinsic
semiconductors

11

e Semiconductors

— Extrinsic semiconductors
— Carriers in extrinsic
semiconductors

— Carrier statistics in
semiconductors
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» Semiconductors
— Carrier drift in
semiconductors

— Semiconductor band
structures
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» Phonons

14

« Insulators
— Dielectric properties of
insulators

15

« Insulators

— Dielectrics: a

Microscopic Approach
— Ferroelectricity and

Piezoelectricity

16

e Final Exam
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[1] D. K. Ferry and J. P. Bird, Electronic Materials and Devices (Academic
Press, 2001).

[2] Rolf E. Hummel, Electronic Properties of Materials (Springer New
York, 2011)
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(1) #3#:# K : homework, assignments, mid-term exam, and final exam
(2) #:@EB Epibsanb®k

Homework: 30%

Midterm Exam: 35%

Final exam (or report): 35%
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