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Abstract

The structural evolution of Ni(400 A)/Au(400 A) films on p-type GaN during thermal oxidation in air was
investigated by in situ x-ray scattering experiments. These results indicate that Ni layer and Au layer intermix
during thermal oxidation. Au-rich solid solutions containing the different amount of Ni atoms are formed
during oxidation. The Ni atoms in Au-rich solid solution out-diffuse as the oxidation proceeds resulting in the
formation of NiO(111) phase. Despite of the complete oxidation at 650 C, the position of bulk Au(111)
diffraction profile indicates that small amount of Ni atoms are still incorporated in the Au phase.
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Figure 1. The x-ray diffraction profiles along the sur-
face normal q. direction for Ni(400 A)/Au
(400 A fim on p-type GaN before and
after annealing at room temperature.
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{a) The contour scan curves of Au{111) phase of Ni(400 A)/Aul400 A) layers before annealing and
(o) after annealing. These process were performed in in-house x-ray setup using Cu Ka, that is, A
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Figure 3. (a ) Surfaoe morphology of Au(400 A)/Ni(400
A)p-GaN observed by FESEM before thermal oxi-
dation and (b) after thermal oxidation at 650 C in
ar. (c) Cross-sectional SEM image of Au(400 A)/
Ni(400 A)p-GaN before thermal oxidation and (d)
after thermal oxidation at 650 C in air.
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Figure 4. Series of in situ x-ray diffraction profiles
for Ni/Au layers obtained during thermal
oxidation at 350 C in air as a function of
oxidation time.
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Figure 5. (a) Powder x-ray diffraction profiles mea-
sured in the off-specular direction at the
angle of 1° away from the peak of the
rocking curves of Au{111). (b} Transverse
rocking profile of NiO(111). (c) Transverse
rocking profile before and after annealing
of Au(111)
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