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Abstract — AIN thin films were deposited on silicon and glass substrates by sputtering Al target and in-
troducing mixed gases of argon and nitrogen into reactive RF magnetron sputter. The substrate was not
heated to protect the PC (polycarbonate) substrate and the micro-sized pregroove morphology on the sur-
face of PC substrate. But its temperature was around 100°C due to the self-heating by plasma. The cry-
stallinity, cross-section morphology and refractive index were characterized by changing various de-
position parameters.
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Table 1. Sputtering deposition condition

Target Aluminum (99.999%, 3inch)
Substrate p-type (100) Si cover glass
Initial pressure (Torr) < 9x107
RF Power (W) 150~400
Sputtering pressure (mTorr) 3~12
N, concentration (%) 15~17
Ar folw rate (sccm) 20~50
Distance between 6
target and substrate (cm)
Substrate temperature (°C) < 100
N 2l ~ acetone, alcohol, DI water2
(p-type silicon, cover glass) ultrasonic cleaning - & 20 min
3

- <9x10” Torr A EF/A F

Pre-Sputtering Ar, N; #9171 - 2 0 min
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Fig. 2. Flow chart of Experiment.
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Fig. 3. X-ray diffraction pattern of AIN films deposited
at various RF powers. (a) 150 W (b) 200 W (c) 300 W
(d) 400 W (working pressure : 3 mTorr, N/(N,+Ar) ratio
1 50%).
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Fig. 4. Variation of deposition rate and refractive index
on RF power at 632.8 nm (working pressure : 3 mTorr,
N,/(N,+Ar) ratio : 50%).
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Fig. 5. X-ray diffraction pattern of AIN films deposited
at various working pressures (a) 3 mTorr (b) 4 mTorr (c)
6.9 mTorr (d) 12 mTorr (RF power : 300 W, Ny/(N,+Ar)
ratio : 50%).
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Fig. 6. SEM micrographs of cross section morphology
AIN films deposited at (a) 3 mTorr (b) 4 mTorr (c) 6.9
mTorr (d) 12 mTorr.
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Fig. 7. Variation of deposition rate and refractive index
on working pressures at 632.8 nm (RF power : 300 W,
N./(N,+Ar) ratio : 50%).
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Fig. 8. X-ray diffraction pattern of AIN films deposited
at various Ny/(N.+Ar) ratio (a) 15% (b) 25% (c) 50% (d)
70% (RF power : 300 W, total flow rate : 40 sccm).
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Fig. 9. SEM micrographs of cross section morphology
AIN films deposited at No/(N,+Ar) ratio (a) 15% (b) 25%
(c) 50% (d) 70%
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Fig. 10. Variation of deposition rate and refractive index
on Ny/(N+Ar) ratio at 632.8 nm (RF power : 300 W,
working pressure : 3 mTorr).
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Fig. 11. Infrared spectra of AIN thin films deposited at
working pressures (a) 3 mTorr (b) 6.9 mTorr (c) 12 mTorr.
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