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Abstract AIN is a promising material for wide band gap and high-frequency electronics device due to its wide bandgap
and high thermal conductivity. AIN has advantages as materials for power semiconductors with a larger breakdown field, and
a smaller specific on-resistance at high voltage. The growth of a p-type AIN epilayer with high conductivity is important for
a manufacturing an AIN-based applications. In this paper, Mg doped AIN epilayers were grown by a mixed-source HVPE.
Al and Mg mixture were used as source materials for the growth of Mg-doped AIN epilayers. Mg concentration in the AIN
was controlled by modulating the quantity of Mg source in the mixed-source. Surface morphology and crystalline structure
of AIN epilayers with different Mg concentrations were characterized by FE-SEM and HR-XRD. XPS spectra of the Mg-
doped AIN epilayers demonstrated that Mg was doped successfully into the AIN epilayer by the mixed-source HVPE.
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Fig. 1. Schematic diagram of a horizontal mixed-source HVPE for the growth of Mg doped AIN epilayers.
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Table 1
Growth conditions of samples grown with varying Mg quantity
Sample 1 Sample 2 Sample 3 Sample 4 Sample 5
Source temperature 800°C
Growth temperature 1150°C
Group III source Galg+Al7g
Mg quantity Og 05¢g 1.0g 15¢g 20g
HCI [sccm] 100
NH; [scem] 1000
N, [scem] 5000
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Fig. 2. Plane-view and cross-sectional FE-SEM images of

undoped AIN epilayer, and Mg doped AIN epilayers grown

with varying Mg quantity in the mixed-source. (a), and (f) were

FE-SEM images of undoped AIN epilayer. Mg quantities used

for the growth of Mg doped AIN epilayers were (b), (g) Mg=

0.5¢g; (¢), (h) Mg=1.0g; (d),2 g) Mg=15g; and (e), (j) Mg=
Og.
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Fig. 3. XRD 2theta/omega scan results with varying Mg quan-

tity in the mixed-source; (a) undoped AIN epilayer; (b) Mg

doped AIN epilayers with Mg quantity of 0.5g; (c) 1.0g;
(d) 1.5 g; (e) 2.0 g, respectively.
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Fig. 4. EDS spectra of Mg doped AIN epilayers for varying Mg quantity in the mixed-source; (a) undoped AIN epilayer; (b) Mg
doped AIN epilayers with Mg quantity of 0.5g; (c) 1.0 g; (d) 1.5g, and (e) 2.0 g, respectively. (f) weight percent (wt%) of Mg in
the AIN epilayers with varying Mg quantity in the mixed-source.
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Fig. 5. (a) XPS survey spectrum of Mg doped AIN epilayers
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