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ECPE/Cluster Online-Tutorial

Short-circuit Behaviour of Power
Semiconductors

12 October 2026

The behaviour of power semiconductors such as IGBTs and
MOSFETSs in the event of a short circuit is critical to the safety
and reliability of electronic systems. Depending on the
application and semiconductor type (IGBT, Si-MOSFET, SiC-
MOSFET, or various GaN switches), the components exhibit
different behaviours and characteristics that can be
leveraged or must be taken into account to ensure safe and
robust operation.

In this training course, we clarify which applications place
demands on the short-circuit withstand capability of power
semiconductors. Common definitions of terms and their use
in practical applications are explained. We discuss the
structure of semiconductors and describe how this, together
with the semiconductor material used, influences the short-
circuit behaviour of the respective component. Furthermore,
semiconductor-specific failure mechanisms will be identified
and discussed.

The various types of short-circuits will also be explained.
Detection methods and protective circuits tailored to the
respective semiconductor topologies are included in the
training, as is an overview of current standards and their
application.

Targeted audience

This tutorial is suitable for application engineers, technical
staff in test bays as well as R&D employees which are new
to this topic.

All presentations and discussions will be in English.

Programme

Monday, 12 October 2026

09:00 Welcome, Opening
Gudrun Feix, ECPE

09:15 Short-circuit - Introduction
- Where is short-circuit withstand capability of
relevance?
- Load vs. ruggedness
- Definition of discussed parameters
Olga Siwak

09:35 Theoretical Background on Semiconductor
Level
- Semiconductor characteristic curves, saturation,
desaturation
- Influence of cell-design on short-circuit
robustness
-Short-circuit type I, Il and I, hard and soft short-
circuit events
Stefan Hain

10:35 Break

10:55 Short-circuit Detection Methods
- Turn-on behaviour
- Desat detection, current measurement, Miller
plateau for short-circuit detection
- 2D short-circuit detection
- Feedback on short-circuit behaviour
Stefan Hain

11:55 Short-circuit Energy - Driving Parameters
Olga Siwak

12:30 Lunch Break

13:30 Short-circuit at Si Devices
- Failure mechanisms
- Application examples
Stefan Hain

Programme
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14:05 Short-circuit at SiC Devices
- Failure mechanisms
- Application examples
Olga Siwak

14:40 Short-circuit at GaN Devices
- Chip topology
- Failure mechanisms
- Short-circuit influencing factors
Nick Wieczorek

15:40 Break

16:00 Standards/Definitions
- Introduction into relevant standards
- Interpretation
Olga Siwak

16:45 Test Setup and Execution
- Example test setup
- Protection personnel/DUT/test setup
- Signal analysis & extraction of data sheet
values
Stefan Béhm

18:00 End of Tutorial

Course Instructors:

Stefan Béhm, Robert Bosch GmbH (DE)

Dr. Stefan Hain, ON Semiconductor GmbH (DE)

Olga Siwak, Schaeffler Technologies AG & Co. KG (DE)
Nick Wieczorek, Technische Universitat Berlin (DE)



