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(54) Title: INDIUM NITRIDE NANOPILLAR EPITAXIAL WAFER GROWN ON ALUMINUM FOIL SUBSTRATE AND
PREPARATION METHOD OF INDIUM NITRIDE NANOPILLAR EPITAXIAL WAFER
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(57) Abstract: Disclosed are an indium nitride (InN) nanopillar epi-
taxial wafer grown on an aluminum foil substrate (1) and a prepara-
tion method therefor, relating to the technical field of nitride semicon-
ductor devices. The InN nanopillar epitaxial wafer grown on the alu-
minum foil substrate (1) comprises, from bottom to top, the aluminum
foil substrate (1), an amorphous aluminum oxide layer (2), an AIN layer
(3), and an InN nanopillar layer (4) in sequence. The method compris-
es: (1) pre-treating a surface-oxidized aluminum foil substrate (1), and
performing in situ annealing; (2) by using a molecular beam epitaxial
.3 growth process, under the conditions that the temperature of the sub-
-~ strate is 400-700 ° C, the pressure of a reaction chamber is 4.0-10.0

x107 Torr, and the V/III beam ratio is 20-40, growing AIN nucleation
points on the annealed aluminum foil substrate (1), and then nucleating
and growing an InN nanopillar layer (4) on the AIN. The nanopillar has
uniform diameter and high crystalline quality; the defect density of the
InN nanopillar layer (4) is greatly reduced, the efficiency of radiative
recombination of current carriers is improved, and the luminous effi-
ciency of the nitride device is greatly improved.
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