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Study on Performance Improvement in GaN High Electron Mobility
Transistors by Suppressing Plasma-Induced Damages
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AlGaN/GaN high electron mobility transistors (HEMTs) are attractive for both high-power and high-frequency
applications such as the wireless communication systems in microwave and millimeter-wave bands, as well as the
high-voltage switching devices. Although those advantages, there are many issues in the fabrication processes
which can induce plasma damages on the GaN surface such as ICP (Inductively Coupled Plasma) etching process.
The plasma-induced damages are closely related to the degradation of the device characteristics. Therefore, it is
necessary to suppress these damages in order to achieve higher and more reliable GaN device performances. In this
research, the author introduced neutral beam (NB) etching to the AlGaN/GaN HEMT fabrication process to
improve the device characteristics. In the NB etching system, a carbon aperture array between the ICP chamber and
the etching chamber filter our ions and UV photons which cause damages at etched surface. Thus NB becomes
almost electrically uncharged and realizes damage-free and accurate etching. We applied NB to the device isolation
process and gate recess etching process respectively and suggested that NB etching will pave the way to achieve an
advanced integration of GaN devices and pushing the performance limits of present GaN devices.
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