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NOTICE

JEDEC standards and publications contain material that has been prepared, reviewed, and
approved through the JEDEC Board of Directors level and subsequently reviewed and approved
by the JEDEC legal counsel.

JEDEC standards and publications are designed to serve the public interest through eliminating
misunderstandings between manufacturers and purchasers, facilitating interchangeability and
improvement of products, and assisting the purchaser in selecting and obtaining with minimum
delay the proper product for use by those other than JEDEC members, whether the standard is to
be used either domestically or internationally.

JEDEC standards and publications are adopted without regard to whether or not their adoption
may involve patents or articles, materials, or processes. By such action JEDEC does not assume
any liability to any patent owner, nor does it assume any obligation whatever to parties adopting

the JEDEC standards or publications.

The information included in JEDEC standards and publications represents a sound approach to
product specification and application, principally from the solid state device manufacturer
viewpoint. Within the JEDEC organization there are procedures whereby a JEDEC standard or
publication may be further processed and ultimately become an ANSI standard.

No claims to be in conformance with this standard may be made unless all requirements stated in
the standard are met.

Inquiries, comments, and suggestions relative to the content of this JEDEC standard or
publication should be addressed to JEDEC at the address below, or refer to www.jedec.org under
Standards and Documents for alternative contact information.
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TEST METHOD FOR CONTINUOUS-SWITCHING EVALUATION OF GALLIUM NITRIDE
POWER CONVERSION DEVICES
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TEST METHOD FOR CONTINUOUS-SWITCHING EVALUATION OF GALLIUM NITRIDE
POWER CONVERSION DEVICES

Foreword

This document was drafted by JEDEC JC-70.1 GaN Power Electronics Conversion Semiconductor
Standards subcommittee consisting of worldwide industry experts from various power semiconductor,
power supply and test equipment manufacturing companies.

This document is intended for use in the GaN power semiconductor and related power electronic
industries and provides guidelines for test methods and circuits to be used for continuous-switching tests
of GaN power conversion devices.

Introduction

In previous literature, tests methods to evaluate maximum power ratings and Safe Operating Area (SOA)
have been proposed for power transistors [1], [2]. However, all these tests ignore the switching transient,
thus focusing on a time interval with fixed vps and ip values (normally a single pulse). In this sense,
typical SOA graphs like the one illustrated in Figure 1 do not represent ip-Vps trajectories during a
switching event.
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Figure 1 — Safe Operating Area (SOA) for a conventional power transistor. [1]
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Introduction (cont’d)

This kind of SOA is not sufficient to design fast switching converters. Since GaN lateral power transistors
have small input and output capacitances, their switching is generally very fast. GaN devices switch in the
order of nanoseconds. Although this means that the self-heating effect is smaller in such a fast switching
transition, imposing higher vps and ip on GaN power transistors simultaneously during multiple switching
events can cause the transistors to experience electrical stress. Therefore, characterization of switching
operating conditions in addition to conventional SOA is necessary for GaN power transistors.

When switching the devices multiple times in continuous operation, this stress is repeated, and it can
result in cumulated degradation over time, which can affect the switching reliability [3]. While most of
the time “hard-switching” causes more stress than “soft-switching” [4], GaN devices are also targeted for
higher-frequency applications which utilize soft-switching topologies. Accordingly, safe switching of a
GaN power transistors strongly depends on the intended application profile.

This document describes test methods and gives advice on test circuits to be used for
continuous-switching. JEP180 describes how to use these circuits to determine switching reliability.
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