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Objective:

The subject aims to introduce engineers to new power
semiconductor device Technologies with a focus on fast
switching devices and the management of parasitics and
limits on their applications.
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Intended Learning outcome:

Professional knowledge and skills



1. Understand the basics of these new devices (Si,
SiC,GaN) in electrical and thermal performance. Operate
the fast & ultrafast switching power devices in the
circuit. Understand the physical limits and to drive
and protect this new type of transistors

2. realize the major challenges in applying the
devices to achieve ultra compact and highly efficient
power conversion systems.
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Introduction: Basics in Application, Chip Technologies,
Reliability
Packaging Technologies: Design, interfacing
Technologies, Lifetime
Key Power Semiconductor Devices and Development Trends
Power Semiconductor Device Concepts (MOSFET, SIJ,
IGBT’s, SiC; GaN)
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Unipolar device concepts MOSFET's, SJ, SiC, GaN )

Static and Dynamic behavior

Device parasitics and impact on dynamic

performance
Device limits and driving
Ultra fast switching—challenges
Advanced Development Directions
MOS—controlled Bipolar model Device (IGBT)

Static and dynamic performance

Overload characteristics, short circuit

capability
Di/dt, dv/dt -limits and physical effects
Thermal management and loss calculation
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