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Low-damage Dry Etching Technologies for GaN Power Devices
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In this report, low-damage dry etching technologies for Gallium nitride (GaN) power devices are
presented using inductively coupled plasma reactive ion etching (ICP-RIE) equipment with the newly-
developed high-frequency RF power supply. GaN vertical trench-gate metal-oxide-semiconductor
field-effect transistors (MOSFETSs) are promising devices for realizing high-breakdown voltage and
low on-resistance. However, generally, when the trench-gate structure is fabricated by ICP-RIE,
these properties degrade due to the plasma-induced damage which is formed near GaN surface. Our
RF power supply contributes to the reduction of the damage by outputting accurately-controlled
and ultimately-low bias power. This report introduces the overview of the RF power supply and the

recent achievements using it.
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Fig.2 Example of GaN trench structure fabricated by ICP-RIE.
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Fig.3 Schematic view of Ni/etched n-GaN Schottky
barrier diode structure.
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Fig.4 /-V characteristics of SBDs with different
dry-etching conditions in forward bias
voltage.
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