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 Definition and role of power electronics  

 Application areas (industry, transportation, renewable energy, SPV systems)  

 Evolution of power electronic technologies  

2. Power Electronic Devices 

 Power diode  

 Thyristor (SCR, TRIAC)  

 Bipolar Junction Transistor (BJT)  
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 Insulated Gate Bipolar Transistor (IGBT)  
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 AC to DC converters (Rectifiers)  
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 DC to AC converters (Inverters)  

 AC to AC converters (AC voltage controllers, cycloconverters)  
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4. Control and Regulation of Converters 

 Open-loop and closed-loop control systems  
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 Voltage and current regulation  

 Digital control using DSPs and microcontrollers  

5. Applications of Power Electronics 

 Industrial systems  

 Electric traction and electric vehicles  

 Renewable energy systems (solar, wind)  

 Switched-mode power supplies  

6. Application to Photovoltaic Systems (SPV) 

 Structure of a photovoltaic system  
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7. Trends and Innovations 

 Wide bandgap semiconductors (SiC, GaN)  

 Smart grids  

 Energy storage systems (batteries)  

 High-efficiency power conversion systems 
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