Contents

Part | — Fundamentals of Solid-State Physics
1. Structure of Solids
e Atomic structure of materials
o Types of chemical bonds
o Crystal lattices and crystal structures
o Crystal defects and imperfections
2. Mechanical Properties of Solids
o Elastic and plastic deformation
o Dislocations in crystals
e Mechanical strength of materials
3. Lattice Vibrations
e Atomic vibrations in solids

e Phonons
e Thermal conductivity mechanisms

Part Il — Electrons in Solids
4. Quantum Theory of Electrons

e Wave-particle duality

e Schrddinger equation

e Quantum states of electrons
5. Energy Band Theory

e Formation of energy bands

e Free and bound electrons

e Conductors, insulators, and semiconductors
6. Electron Distribution

e Fermi-Dirac statistics

e Fermi level
o Density of states

Part 111 — Semiconductor Physics



7. Intrinsic Semiconductors

o Electron—hole pair generation
o Charge carriers
o Carrier concentration

8. Extrinsic Semiconductors

e nN-type semiconductors

e p-type semiconductors

e Impurity doping and compensation
9. Charge Transport Phenomena

o Carrier mobility

o Diffusion and drift

e Electrical conductivity
o Hall effect

Part IV — Semiconductor Devices
10. p—n Junction

o Formation of the depletion region

e Forward and reverse bias

e Current transport mechanisms
11. Semiconductor Devices

o Diodes

e Transistors

e Basic electronic applications
12. Surface Effects and Contacts

o Metal-semiconductor contacts

e MOS structures
e Interface phenomena



	Contents
	Part I – Fundamentals of Solid-State Physics
	Part II – Electrons in Solids
	Part III – Semiconductor Physics
	Part IV – Semiconductor Devices


