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Abstract In this paper, Mg-doped AIN epilayers for power semiconductor devices are grown by mixed-source hydride
vapor phase epitaxy. Magnesium is used as p-type dopant material in the grown AIN epilayer. The AIN epilayers on the
GaN-templated sapphire substrate and GaN-templated-patterned sapphire substrate (PSS), respectively, as the base substrates
for device application, were selectively grown. The surface and the crystal structures of the AIN epilayers were investigated
by field emission scanning electron microscopy (FE-SEM) and high-resolution-X-ray diffraction (HR-XRD). From the X-ray
photoelectron spectroscopy (XPS) and Raman spectra results, the p-type AIN epilayers grown by using the mixed-source
HVPE method could be applied to power devices.
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Fig. 1. Schematic diagram of a mixed-source HVPE for the growth of Mg-doped AIN epilayers.
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Fig. 2. XRD 2theta/omega spectra of the Mg-doped AIN epilayer grown by mixed-source HVPE. (a) undoped AIN epilayer (b) Mg/Al
wt% =0.5/7.
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Fig. 3. XRD 2theta/omega spectrum of the Mg-doped AIN
epilayer grown by mixed-source HVPE (Mg/Al wt%: 1.0/7).
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Fig. 4. FE-SEM images and XRD results obtained from selective area growth (SAG) Mg-doped AIN epilayer on undoped GaN-tem-
plated sapphire substrate (Mg/Al wt%: 2.5/7): (a) plane-view, (b) cross-sectional FE-SEM images, (c) XRD 2theta/omega spectrum,
and (d) XRD result in log scale, plotted from 32 degree to 40 degree.
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