Advantages/Features

Improved material quality in
epi-defined device active region

Eliminates need for plasma etch
delineation of devices, which can
lead to damage and surface
leakage

Applicable to a wide range of
substrates and compatible with
standard semiconductor processing

Applications

Vertical conduction devices: power
switches, lasers, LEDs, detectors

Distributed devices: large area
power switches, imaging arrays
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The Naval Research Laboratory (NRL) has developed a materials growth method that results
in significantly improved crystalline quality of wide bandgap semiconducting nitrides precisely
where it is needed most in the active region of a vertical conduction device. The NRL
technique, shown schematically above, is applicable to a wide range of substrates and uses
a dielectric mask to confine epitaxial growth to a vertical column. This approach results in a
reduction in the extended defect density in the column wherein the active region of the device
(drift layer, junction, etc.) can be placed. This approach also avoids the need for plasma etch
delineation of device regions and maintains a current conduction path that includes the
substrate, enabling higher integration levels of devices such as power switches, detectors,
and light emitters. The technique has been demonstrated to be effective in improving the
performance of UV detectors and easing implementation of UV imaging arrays.
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