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Development of nitride semiconductor substrate by using the
reaction in high density medium.
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Although AIN semi-conductor is promising for UV emitting device, power, significant
power semi-conductors etc., it is not yet practically realized because the substrate
made of AIN is not yet produced. In this work, it was tried to synthesize AIN by
reacting Al metal with N2 or NHs in the fluoride molten salts which was expected to
remove the stable oxide film formed on the Al metal to promote the nitriding reaction.
As the results, it was confirmed that the nitriding reaction was successfully brought
forward even if the temperature was under the melting point of Al.
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Fig. 1 Schematic illustration of the reaction
interface between metallic aluminum
and nitrogen source for AIN synthesis.
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Fig. 2 Experimental apparatus for the
synthesis of AIN from Al metal coexisted
with fluoride.
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Fig. 3 Schematic illustration of sample
during synthetic experiment.
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Fig. 4 Appearance of the samples before and
after the experiments (starting material:
Al bulk).
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Fig. 5 XRD patterns of the samples recovered
after the synthesis experiments
(starting material: Al bulk).
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Fig. 6 XRD patterns of the samples recovered
after the synthesis experiments
(starting material: Al powder).
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Fig. 7 Yield of AIN in the synthesis coexisted
with fluoride.
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Fig. 8 SEM images of the samples recovered
after the synthesis coexisted with
fluoride  (starting material: Al
powder).
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Fig. 9 SEM images of the samples recovered
after the synthesis coexisted with
fluoride charged with cleavage Si as seed
crystal at 700°C (starting material: Al
powder).
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