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Research Progress of GaN-Based Enhanced HEMT Devices
HUANG Huolin, SUN Nan
(School of Optoelectronic Engineering and Instrumentation Science,
Dalian University of Technology, Dalian 116024, China)

Abstract: With the continuous improvement of power density and operating frequency of power conversion
systems, it is necessary to develop the power devices with better performance than the conventional
semiconductors. As atypical representative of third-generation semiconductor materials, gallium nitride (GaN)
is considered as the main candidate for the next-generation power devicesto improve the conversion efficiency
of high-power power systems. In terms of operation type, enhanced (also known as normally off) devices have
the advantages of safety, ability to simplify circuit design and better circuit topology design, making them more
attractive for industry applications. The structure and fabrication process of the current international mainstream
GaN-based enhanced devices are summarized and compared. The technology of power devices based on the
gate groove structure is emphatically introduced, especially the interface treatment after gate groove etching,
and the optimi zation technology of the gate dielectric layer. The influences of material epitaxial structure, ohmic
contact, field plate and passivation process on device performance are summarized around the key indicators of
the device, and possible technical solutions are proposed.
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