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The Preferred Orientation and Morphology Characteristics of AIN Thin Films
Prepared by RF Power Under Room Temperature Process
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Abstract

In this paper, we investigated the (002) preferred orientation and morphology characteristics of AIN
thin film by using reactive rf sputtering. Additionally, AIN thin films grown in the range from 150 to
300 W were studied under room temperature without substrate heating and post annealing. Sputtered
AIN thin films were well grown on Si substrates and the (002) main peak in XRD patterns showed
the highest intensity at 300 W with 0.25° degree of full width at half-maximum (FWHM). As
increased RF power, the surface roughness was increased from 1.0 to 34 nm. In Fourier
transformation infrared spectroscopy (FTIR), Ai (TO) and E: (TO) mode closed to AIN thin film
confirmed the changes with increasing the intensity rate. From these results, we could confirm a
chance of the growth of AIN thin film by only low temperature.
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Table 1. Deposition condition of AIN film.
Parameter Value
Target Al
RF magnetron sputtering
Power : 150~300 W

Power mode

Base pressure 7 x 10° Pa
Gas flow ratio Ar:N;=10:14
Substrate distance 40 mm
Substrate
temperature Room temperature
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Fig. 1. XRD pattern of AIN films at different
RF power.
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Fig. 2. FWHM pattern of AIN films at different
RF power.
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Fig. 3. Surface morphology of AIN films
deposited at different RF power.
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Fig. 4. Three-dimensional AFM images of
various AIN films.
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Fig. 5. RMS roughness of AIN films according
to the variation of the power.
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Fig. 6. FTIR transmittance spectra of the
deposited AIN films.
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