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Investigations on Enhancement-Mode AlGaN/GaN MOS : HFETs
with High Dielectric Gate Oxidation
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Abstract

The purpose of this work is to investigate AlysGag 7sN/GaN
enhancement-mode (E-mode) metal-oxide—semiconductor hetero -field-
electrical transistors (MOS-HFETS) obtained by the ozone water
oxidization method. Thin Schottky contact barrier layer is devised to
achieve enhancement-mode device operation and then applying a process
of ozone water oxidation to form an AlGaN layer on the surface of the
AlGaN schottky contact layer (Al,O5) thin film with nano-size and high
dielectric constant as gate dielectric layer and surface passivation layer to
effectively reduce surface defects and gate leakage current and greatly
improve the operating characteristics of the device.

Pulse current-voltage (I-V), low-frequency noise, and Hooge
coefficient measurements are compared to verify the interface quality
improved by the oxide passivation effect. In comparison, a conventional
Schottky-gate HEMT device is also fabricated on the same epitaxial
sample. Enhanced device gain, current drive density, breakdown, on/off

current ratio are better than conventional HFETSs in this work.

Keywords: Ozone water oxidization method, MOS-HFETS,

Enhancement mode.
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