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Course Contents:

Introduction to Semiconductors, including: Crystal lattice, bonds and energy bands in solids. P-N Junction
including: Junction formation, I-V characteristics, forward and reverse bias, breakdown voltage. Applications of P-
N Junction including Rectification, Zener diode, solar cells and light emitting diode (LED). Bipolar Junction
Transistor (BJT), including: BJT types and operation, and its currents and current amplification factor. BJT modes
of operation and biasing configurations. BJT current equations and Ebers Moll model. Operating point and bias
stability. BJT small signal models and BJT operation as an amplifier. Metal-Oxide-Semiconductor Field Effect
Transistor (MOSFET), including: MOSFET types and theory of operation. Channel formation in Enhancement-
mode MOSFET and its I-V characteristics in linear and saturation modes. MOSFET biasing configurations.
MOSFET small signal models and MOSFET operation as an amplifier

Course Objectives:

This course deals with the basic semiconductors devices. The main objective is to give the student a working
knowledge of the characteristics of pn junction diodes, BJT's and FET's. To develop a student's ability to apply the
device characteristics to the operation of basic electronic circuits using diodes BJT, FET, MOSFET. To give the
student a working knowledge of different techniques used for the analysis and design of basic electronic circuits

Evaluation Methods:

1. Midterm exams 3. Quizzes
2. Assignments 4. Final exam

Text Book and References:

1- Microelectronic Circuits, A. Sedra and K. Smith, Mc-Graw-Hills, NY, 2004.
2- Microelectronics, J. Millman and Arvin Grabel, McGraw Hills, NY, 2000
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