Semiconductor Syllabus

PART |—Semiconductor Material Properties

Ch 1: Introduction
The Crystal Structure of Solids and Atomic Bonding
Introduction to Quantum Mechanics
Introduction to the Quantum Theory of Solids

Ch. 2: The Semiconductor in Equilibrium

Ch. 3: Carrier Transport Phenomena
Ch. 4: Nonequilibrium Excess Carriers in Semiconductors

PART Il—Fundamental Semiconductor Devices

Ch. 5: Junctions
The pn Junction Diode
Metal-Semiconductor and Semiconductor Heterojunctions
Ch. 6: Fundamentals of the Metal-Oxide—Semiconductor Field-Effect Transistor

Ch. 7: The Bipolar Transistor
Text Books:

1- Semiconductor Physics and Devices Basic Principles, Fourth Edition Donald A.
Neamen University of New Mexico.

2- Introduction to Semiconductor Devices, KEVINF.BRENNAN, CAMBRIDGE UNIVERSITY
PRESS, The Edinburgh Building, Cambridge CB2 8RU, UK

In details:

Crystal Structure, Atomic Bonding, Imperfections and Impurities in Solids, Energy
Bands, Electrical Conduction in Solids, Density of States Function, Statistical
Mechanics (Fermi And Dirac functions), charge carrier semiconductors, The Intrinsic
and Extrinsic Semiconductor, Position of Fermi Energy Level, Carrier Transport
Phenomena, Hall Effect, Nonequilibrium Excess Carriers in Semiconductors, Carrier
Generation and Recombination, p-n Junction Biasing and characterization Current,
Charge Storage and Diode Transients, Tunnel Diode, Schottky Barrier Diode, Metal—
Semiconductor Ohmic Contacts, Heterojunctions, Field-Effect Transistor, MOS
Structure, Capacitance-Voltage Characteristics, MOSFET Operation, Bipolar
Transistor, Optical Devices, Solar Cells, Photodetectors, Light Emitting Diodes, Laser
Diodes.
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