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CONTENTS 
Unit 1: Introduction to Power Electronics: Electronic Switches, Functions and Applications 

1.1. Fundamentals of Power Electronics 
1.2. Typical Applications 
1.3. Electrical and Electronics Components 
1.4. Power Computations 
 

Unit 2: AC-DC Converters (Rectifiers) 
2.1. Half-Wave Rectifiers 

2.1.1. Uncontrolled Half-wave Rectifier 
2.1.2. Controlled Half-wave Rectifier 

2.2. Full-Wave Rectifiers 
2.2.1. Uncontrolled Full-Wave Rectifiers 
2.2.2. Controlled Full-Wave Rectifiers 

2.3. Three Phase Rectifiers 
2.3.1. Uncontrolled Three-Phase Rectifiers 
2.3.2. Controlled Three-Phase Rectifiers 
 

Unit 3: DC-DC Converters 
3.1. Switching converters without electrical isolation 

3.1.1. The Buck Converter 
3.1.2. The Boost Converter 
3.1.3. The Buck-Boost Converter. 

3.2. Switching converters with electrical isolation 
3.1.1. The Flyback Converter 
3.1.2. The Forward Converter 
 

Unit 4: DC-AC Converters (Inverters) and AC-AC Converters 
4.1. DC-AC Converters 

4.1.1. Introduction 
4.1.2. Classical Topologies 

4.1.2.1. Half-Bridge Inverters 
4.1.2.2. Full-Bridge Inverters 
4.1.2.3. Three-Phase Inverters 

4.1.3. Pulse-Wide-Modulated Inverters 
4.2. AC-AC Converters 
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4.2.1. The Single-Phase AC-AC converter with resistive load 
4.2.2. The Single-Phase AC-AC converter with RL load 
 

Unit 5: Complements of power electronics 
5.1. Other type of converters 
5.2. Power Devices 
5.3. Control Circuits 
5.4. Protection Circuits 

 
Unit 6: Practical session 

Application of Power Electronic Conversion using Semiconductor Devices. Rectified Circuits, DC-DC converters, 
Inverters and AC voltage Controllers will be analyzed and designed. Skill E7 (knowledge applied Power Electronics) 
will be developed in intensive way next to ability of using practical Knowledge, and critical ability and self-criticism 
and (G10) and team work. 
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EVALUATION SYSTEM 

Project worth 20% of the overall grade 
Reporting practices worth 20% of the overall grade 
Examination worth 60% of the overall grade 
 


