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Abstract:

Gallium oxide (GaO,), an ultra-wide bandgap
semiconductor, offers strong potential for
highpower, high-voltage power electronics due
to its large bandgap and high critical electric field
strength. This research focuses on the design,
fabrication, and testing of Ga,O,)-based diodes and
transistors, with iterative improvements guided
by performance data. Current efforts emphasize
electric field management and thermal mitigation
to enhance device performance and support future
commercialization.

Summary of Research:

Gallium oxide (Ga,0,) is an ultra-wide bandgap
(~4.8 eV) semiconductor [1]. Its large bandgap
and high critical electric field strength make it
well suited for high-power, high-voltage power
electronics applications [2].

To commercialize Ga,O,-based transistors and
diodes, devices must be carefully designed,
fabricated, and tested. Effective electric field
management and thermal mitigation strategies are
essential to achieving the material’s full potential.

We have designed, fabricated, and tested both
diodes (Fig. 1) and transistors (Fig. 2) to evaluate the
device performance (Fig. 3), and we continuously
iterate: fabrication, testing, and data analysis to
inform subsequent design improvements.

Conclusions and Future Steps:

We are working to introduce additional electric
field management strategies, and to implement
efficient heat removal strategies.
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Fig. I (Left). A Schottky barrier diode is shown. Fig. 2 (Right). A field
effect transistor is shown.
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Fig. 3. Schottky barrier diode performance is characterized, and
performance is assessed in order to optimize and iterate on the devices
design. Current vs voltage measurements are obtained and plotted on a
(left) linear scale and (right) log scale.
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