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Analysis of short-circuit characteristics of eGaN HEMT

ZHANG Ying', QIN Hai-hong', PENG Zi-he', XIU Qiang', XUN Qian’
(1. Center for More-Electric-Aircraft Power System, Nanjing University of Aeronautics
and Astronautics, Nanjing 211106, China;
2. Chalmers University of Technology, Goéteborg 999034, Sweden )

Abstract ; eGaN HEMT has great application prospect due to the ability to significantly enhance efficiency and pow-
er density of converters. However, unintended turn on caused by cross talk or short circuit in load may cause eGaN
HEMT to withstand large current in these applications. Thus, in order to ensure the safety and reliability of eGaN
HEMT power devices in the overload and short circuit, etc, it is important to explore the short circuit principle and
characteristic of eGaN HEMT, and the influence of circuit parameters on short circuit characteristics. In this paper,
the short circuit test platform is established to analyse the short circuit process of eGaN HEMT. Then, the eGaN
HEMT thermal network model is used to analyze the junction temperature during the short circuit, and explores the
effects of different junction temperature on the short circuit characteristics. Furthermore, the influence of different
circuit parameters on the short-circuit characteristics is studied and compared to reveal the key factor influencing
short circuit characteristics, which provides some guidance for the design of short circuit protection of eGaN HEMT.

Key words: E-mode GaN HEMT; short-circuit characteristics; short-circuit protection; temperature dependence



