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Abstract — Al,Os thin films of 300 nm thickness were deposited at room temperature using DC reactive sput-
tering with variation of the O, content in the sputtering gas from 30% to 70%. Regardless of the O; content in
the sputtering gas, the sputtered Al O; films were amorphous and exhibited the refractive index of 1.58. When
the O; content in the sputtering gas was higher than 50%, the Al,O; films exhibited excellent transmittance of
about 98% at 550 nm wavelength. However, the transmittance decreased to about 94% for the Al,O; films
deposited with the sputtering gas of the 30% and 40% O, contents. The optimum diclectric properties (dielectric
constant of 10.9 and loss tangent of 0.01) was obtained for the Al,Os film deposited with the sputtering gas of
the 50% O, content. When the O, content in the sputtering gas was within 40% to 60%, the Al;O; films exhib-
ited no shift of flatband voltage Vgg in C-V curves and exhibited leakage current density lower than 107> A/em?
at 150 kV/em.
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2] 1. Deposition rate of the Al,Os films as a function of the
O, content in the sputtering gas.
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2% 2. XRD patterns of the Al,O; films deposited with the
sputtering gas of (a) 30% O, (b) 40% O,, (c) 50% O,, (d)
60% 02, and (e) 70% 02.
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3% 3. AFM surface morphology of the Al,O; films deposited with the sputtering gas of (2) 30% O,, (b) 40% O, (¢) 50% O,, (d)

60% O, and (e) 70% O,.
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2| 4. RMS surface roughness of the Al,O; films as a func-

tion of the O, content in the sputtering gas.
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12| 5. Refractive index of the Al,O; films as a function of the
O, content in the sputtering gas.
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13 6. Transmittance of the Al,O; films as a function of the
wavelength.
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2! 7. Transmittance of the ALO; films at wavelength of 550
nm as a function of the O, content in the sputtering gas.
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12 8. Dielectric constant of the Al,O; films as a function of
the frequency.
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2! 9. Dielectric constant and loss tangent of the ALO; films
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sputtering gas.
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8] 10. C-V curves of the AI/ALOs/p-Si structure. Al,O; films were sputter-deposited with the sputtering gas of (a) 30% O,, (b)

40% Oy, (c) 50% O,, (d) 60% O,, and (e) 70% O,.
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