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Abstract: AIN thin films were deposited on p-type Si(100) substrates by RF magnetron sputtering
method. This study showed the change of the preferential orientation of AIN thin films deposition with
the change of the deposition conditions such as sputtering pressure and Ar/N: gas ratio in chamber. It
was identified by X-ray diffraction patterns that AIN thin film deposited at low sputtering pressure has a
(002) orientation, however its preferred orientation was changed from the (002) to the (100) orientation
with increasing sputtering pressure. Also, it was observed that the properties of AIN thin films such as
thickness, grain size and surface roughness were largely dependent on Ar/N: gas ratio and a high quality
thin film could be prepared at lower nitrogen concentration. AIN thin films were investigated relationship
between preferential orientation and deposition condition by using XRD, FE-SEM and PFM.
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Fig. 1. Schematic diagram of RF magnetron sputtering
for the deposition of AIN thin films.
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Table 1. Summary of the deposition condition for AIN
thin films growth.

Substrate p-type Si(100) substrate
Vacuum 3 x 10°° Torr
Temperature 250T

Flow rate of Ar 2 ~ 20 sccm

Flow rate of N2 3 ~ 20 sccm

200 W

RF power
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Fig. 2. Deposition rate for various sputtering pressure.
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Fig. 3. XRD patterns of AIN thin films for various
sputtering pressure.
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Fig. 4. Surface and cross-sectional FE-SEM images of AIN thin films for various sputtering pressure; (a) 1.5 mTorr,

(b) 4 mTorr, (¢) 7 mTorr, (d) 10 mTorr, (e) 15 mTorr.
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Fig. 5. XRD patterns of AIN thin films for various
concentration of Na.

Fig. 6. Surface PFM images of AIN thin films for
various concentration of Nz (a) 15%, (b) 30%, (c) 45%,
(d) 60%, (e) 75%, (f) 90%.
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