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In recent years, as GaN power transistors come into widespread use as the promising switches for power
converter applications, it is all the more important and inevitable to guarantee their reliability. Firstly, in
this tutorial, we will review how we strengthen the robustness of GaN power transistors. We have been
incorporating a bunch of technologies to strengthen the robustness of GaN power transistors, which will
be briefly discussed. In particular we will introduce a Hybrid‐Drain‐embedded Gate Injection Transistor,
the structure of which is quite effective to ensure the GaN reliability to the commercially‐applicable level.
Secondly, we will discuss how we evaluate the robustness of GaN power transistors. The robustness of
GaN power transistors should be examined under switching operations as well as under the conventional
DC tests standardized for Si power transistors, because severe switching event induces the so‐called
current collapse, which may end up in the device degradation. The magnitude of current collapse depends
strongly on the trajectory of IDS‐VDS during the switching event, so is the reliability. Therefore, the
concept of Switching Safe Operating Area (SSOA) is proposed recently to define the IDS‐VDS limit inside
which the device can be switched with safety. In this tutorial, we exemplify the SSOA for our Hybrid‐Drain‐
embedded Gate Injection Transistors (HD‐GIT) under the switching for a short period of time.
Furthermore, we extract the SSOA for HD‐GIT under the switching for much longer period of time, based
on the lifetime investigation under accelerated switching condition. We hope that the methodology
presented here is utilized to guarantee the robustness of GaN power transistors and it further accelerate
the more widespread use of GaN power transistors.

