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Power Electronics Components 

 General Switch Symbol 

 Single Quadrant Switches 

 Double Quadrant Switches 

 Four Quadrant Converter 

 Real components 

 Diodes 

 MOSFET 

 BJT 

 IGBT 

 Thyristors 
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Generic Switch Symbol 

  Idealized switch symbol 

  When on, current can flow only in the direction of the arrow 

  Instantaneous switching from one state to the other 

  Zero voltage drop in on-state 

  Infinite voltage and current handling capabilities 
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Example – Buck converter 
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Single Quadrant Switches 

- Diode 

  On and off states controlled by the power circuit 
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Single Quadrant Switches 

- BJT, IGBT, MOSFET 
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Current Bidirectional Two Quadrant 

BJT, MOSFET + AntiParallel Diode 

 

7 



Inverter for two quadrat switches 
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Voltage source inverter 
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Voltage Bidirectional Two Quadrant 

BJT, MOSFET + Series Diode 
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DC-3ph Buck-Boost Inverter 
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Four Quadrant Switches 
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Matrix Converter 
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Synchronous Rectifier 
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Buck Converter cont. 
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Nonideal diodes 
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Metal On Silicon  

Field Effect Transistor 
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Metal On Silicon  

Field Effect Transistor 
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Bipolar Junction Transistor 
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BJT 

Timing Properties 
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Darlington-Connected 

BJT 
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Insulated Gate Bipolar Transistor  

IGBT 
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Insulated Gate Bipolar Transistor  

IGBT 
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Thyristors 

 Silicon Controlled Rectifier 

 Gate Turn Off Thyristor 

 MOSFET Controlled Thyristor 
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Thyristors 
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Silicon Controlled Rectifier 
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Gate Turn Off Thyristor 
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MOSFET Controlled Thyristor 
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Summary of Device Capabilities 
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Zadanie domowe 

 Zaproponować rozwiązania dla układów 
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