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A Study on the Properties of AIN Films Deposited with Nitrogen lon
Beam Assisted RF Magnetron Sputtering

Sung-Bo Heo, Hak-Min Lee, Chul-Woo Jeong, Dae-Han Choi*, Byung-Hoon Lee*, Min-Gyu Kim*,
Yong-Zoo You, Daeil Kim'
School of Materials Science and Engineering, University of Ulsan, Ulsan 680-749, Korea
*Innovation Planning Team, Shinki Intermobile Co., Yangsan, Kyungnam 626-300, Korea

Abstract Aluminum nitride (AIN) thin films were prepared by using nitrogen ion beam assisted reactive radio
frequency (RF) magnetron sputtering on the glass substrates without intentional substrate heating. After deposi-
tion, the effect of nitrogen ion beam energy on the structural and optical properties of AIN films were investigated
by x-ray diffraction (XRD), atomic force microscope (AFM) and UV-Vis. spectrophotometer, respectively. AIN films
deposited with N* ion irradiation at 100 eV show the higher (002) peak intensity in XRD pattern than other films. It
means that N* ion energy of 100 eV is the favorable condition for low temperature crystallization. AFM images
also show that surface average roughness is increased from 1.5 to 9.6 nm with N* ion energy in this study. In an
optical observation, AIN films which deposited by N* ion beam energy of 100 eV show the higher transmittance
than that of the films prepared with the other N* ion beam conditions.
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Fig. 1. Schematic diagram of the nitrogen ion (N*)
beam assisted RF magnetron sputtering system.
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Table 1. Deposition conditions of AIN thin films

Parameter Condition
Base Pressure 1 X 1075 Torr
Working Pressure 4 X 107 Torr
Gas Flow (sccm) Ar;20,N,;5
Target Power 200 W (RF)
ICP Power 60 W (RF)
Bias Voltage (-V,) 50, 100, 150

Fig. 2. SEM image of AIN film deposited with N* ion
beam assisted magnetron sputter system on glass
substrate. Substrate negative bias voltage (-V,) and Ar/N,
gas flow ratio were —100 V,, and 20/5 sccm, respectively.
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Fig. 3. XRD patterns (2 Theta, Cu-Ka) of AIN films
deposited on glass substrate under different negative
bias voltages. Airing deposition Al target power and
substrate temperature were 200 W and 70°C, respectively.
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Fig. 4. Variation of deposition rate of AIN films as a
function of sputtering power. During deposition Ar/N,
gas flow ratio were kept constant at 20/5 sccm.
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Fig. 5. Variation of deposition rate of AIN films as a
function of substrate negative bias voltage (-V,). Target
power and Ar/N, gas flow ratio were kept constant at
200 W and 20/5 sccm, respectively.
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Fig. 6. Surface morphologies of AIN films deposited
under different negative bias voltages (-V,). Target
power and substrate temperature were kept constant at
200 W and 70°C, respectively. (a) —50 V,, (b) -100 V,, (c)
-150 V..
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Fig. 7. Variation of optical transmittance of AIN films in
a visible wave length region as a function of negative
bias voltage. Target power and substrate temperature
were kept constant at 200 W and 70°C, respectively.
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