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ﬁz_ Course content
1. Power Semiconductor Devices:
» Power semiconductor devices introduction
» Power Diodes:
= General Purpose Diode
= Fast Recovery Diode
= Schottky Diode
= Metal Oxide Semiconductor (MOS) Diode
 Power Transistor:
= Power Bipolar Junction Transistor (BJT)
= Power Metal Oxide Semiconductor Field-effect Transistor (MOSFETS)
= HEXFET
. Thyrlstors
Shockley Diode
= Thyristor
= Light Activated Silicon Controlled Rectifier (LASCR)
= Silicon Controlled Switch (SCS)
= Gate Turn-off Thyristor (GTO)
= Insulated Gate Bipolar Transistor (IGBT)
= Metal Oxide Controlled Thyristor (MCT)
= Emitter Turn-off Thyristor (ETO)
o Multilayer Devices:
= Reverse Conducting Thyristor (RCT)
= DIAC
= TRIAC
= BENISTOR
2. Firing, Commutating and Protecting Circuits:
. Thyrlstor Turn-on Methods:
High Voltage Turn-on
= High Temperature Turn-on
= Light Turn-on
= dv/dt Turn-on
= Gate Turn-on




» Devices Used for Firing Circuits:
= Unijunction Transistor (UJT)
= Programmable Unijunction Transistor (PUT)
= Complementary Unijunction Transistor (CUJT)
= Silicon Unilateral Switch (SUS)
= Silicon Bilateral Switch (SBS)
» Gate Characteristic of Thyristor
» Firing Circuits:
Diode-Resistance Firing Circuit
Diode-Resistance-Capacitance Firing Circuit
UJT Firing Circuit
PUT Firing Circuit
Synchronized UJT Firing Circuit
Pulse Transformer Firing Circuit
Diac Firing Circuit
Silicon Bilateral Switch Firing Circuit
Light Activated Firing Circuit
o Thyristor Turn-off Methods:
= Line Commutation
= Load Commutation
= Forced Commutation
= Gate Turn-off
o Commutating Circuits:
= Voltage Commutation
= Current Commutation
=  Pulse Commutation
= Jones Commutation
» Protection of Power Semiconductor Devices:
= Overvoltage Protection
= Overcurrent Protection
= Gate Protection
= Overtemperature Protection

Uncontrolled Rectifiers:

e Introduction
+ Half-Wave Redctifier:
= Half-Wave Recitifier with Resistive Load
= Half-Wave Rectifier with Resistive-Inductive Load
¢ Full-Wave Rectifier:
= Centre-Tapped Full-Wave Rectifier
= Full-Wave Bridge Rectifier
= Full-Wave Bridge Rectifier with Resistive-Inductive Load
 Three-Phase Rectifiers:
= Three-Phase Half-Wave Rectifier

Three-Phase Bridge Rectifier
Three-Phase Double-Star Rectifier
Three-Phase Twelve-Pulse Full-Wave Bridge Rectifier

Controlled Rectifiers:

¢ Introduction

Three-Phase Centre-Tapped Full-Wave or Six-Phase Half-Wave Rectifier




» Half-Wave Controlled Rectifiers:
= Half-Wave Controlled Rectifier with Resistive Load
= Half-Wave Controlled Rectifier with Resistive-Inductive Load
= Half-Wave Controlled Rectifier with Inductive Load and Flywheel Diod
« Full-Wave Controlled Rectifiers:
= Mid-Point Configuration with Resistive Load
= Full-Wave Controlled Rectifier with Transformer Leakage Reactance and
Load Reactance
= Full-Wave Controlled Bridge Rectifiers
e Dual Converter

o Three-Phase Controlled Rectifiers:
= Three-Phase Half-Wave Controlled Rectifier
= Six-Phase Half-Wave Controlled Rectifier
= Three-Phase Fully-Controlled Bridge Rectifier
= Six-Phase Full-Wave Controlled Bridge Rectifier
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