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Course Contents

• Wide band gap devices: [4 Lectures]
– Introduction of wide band-gap
– Vertical and lateral structures of wide band-gap devices
– Different types of the wide band gap devices
– Advantages of wide band-gap semiconductors
– Challenges in designing converters with wide band-gap devices

• Switching characteristics: [4 Lectures]
– Turn-on and Turn-off characteristics of the device
– Hard switching loss analysis
– Double pulse test set-up

• Drivers for wide band-gap devices: [8 Lectures]
– Gate driver
– Impact of gate resistance
– Gate drivers for wide bandgap power devices
– Transient immunity integrated gate drivers
– Overcurrent protection, UVLO protection

• Thermal management of power converters: [6 Lectures]
– Thermal modelling
– Thermal management and reliability
– Improving the performance with heatsink

• High frequency design complexity: [4 Lectures]
– Effects of parasitic inductance
– Effects of parasitic capacitance
– EMI filter design for high frequency power converters

• PCB designing: [4 Lectures]
– High frequency PCB design
– Conventional power loop design
– High frequency power loop optimization
– Single and multi-layer PCBs
– Separation of power from signal PCB

• Power density advantages: [4 Lectures]
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– Power density of wide bandgap devices

– High power density power electronics converters

• Applications of wide bandgap devices: [8 Lectures]

– Consumer electronics applications

– Wireless power transfer applications

– Electric vehicle applications

– Renewable energy sources applications

– Students will carry out one project based on modeling, simulation of any of the wide
bandgap device in power electronics applications. This work can be extended with the
practical work.

Text Books

1. A. Lidow, J. Strydom, M. D. Rooij, D. Reusch, GaN Transistors for Efficient Power Conver-
tion, Wiley, 2014.

2. G. Meneghesso, M. Meneghini, E. Zanoni, Gallium Nitride-enabled High Frequency and
High Efficiency Power Conversion, Springer International Publishing, 2018.
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