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TOPIC OUTLINE

•The main topics to be addressed in this lesson 
are the following:  

 Introduction.

 Review of the basic structure and operation of 
bipolar junction transistors (BJTs). 

9/15/2023 2/1719EET202 / AE / S.SHARMILA / AP / EEE  

 Internal structures of IGBTs. 

 Static characteristics of the IGBTs. 

 Dynamic characteristics of the IGBTs. 

 Losses in the IGBTs. 



Introduction
• Power MOSFETs are excellent power

devices to be used in power converters up to
a few kWs.

• They have good switching characteristics
because they are unipolar devices.

• This means that the current is due to• This means that the current is due to
majority carriers exclusively and that it
does not pass through any PN junction.

• Due to this, conductivity modulation does
not take place.
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Principle of operation and structure of the IGBT (I).  
•The IGBT (the Insulated Gate Bipolar Transistor) is based on a structure that allows:

 Conductivity modulation (good behaviour for high voltage devices when they are in on-
state).

Anti-saturation (not so slow switching process as in the case of complete saturation).

And control from an insulated gate (as in the case of a MOSFET).
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Principle of operation and structure of the IGBT (II).  
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CONTD…
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CONTD…
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Forward basing Reverse biasing



CONTD…
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CONTD…
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CONTD…
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CONTD…
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LATCH UP
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Contd..
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RECAP….

…THANK YOU
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