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ABSTRACT

The optical properties and intrinsic stress of Ta,Os thin films deposited by Dual Ion-Beam Sputtering (DIBS) and Single Ion-Beam
Sputtering (SIBS) were studied as a function of the substrate temperature and assist ion beam voltage. The refractive index showed
the maximum value (n = 2.144) at 150°C in the SIBS process. When the substrate temperature has above 150°C in the SIBS process,
the refractive index decreased. In the DIBS process, the increase of the substrate temperature affected the increase of the refractive
index at a maximum value (n =2.1117, at 200°C). The low temperature process (< 100°C) can greatly reduce residual stress with the
assist ion gun, but the high temperature process was unaffected. As the assist ion beam voltage increase from 250 to 350V, the
refractive index increased to 2.185. However, the refractive index was decreased at the range of 350~650 V. As the assist ion beam
voltage increased, the stress of the deposited film decreased to 0.1834 GPa at 650 V.
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Table 1. The Process Conditions Used for the Deposition of the Ta,O Films

S First ion beam Assist ion beam Substrate temp.
ample Beam voltage [V]  Ar gas flow [sccm] Beam voltage [V]  Ar:0, gas flow [sccm] [°Cl
#1 50
#2 550 100
#3 150
#4 200
#3 1250 18 250 312
#6 350
#7 450 100
# 8 550
#9 650
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Fig. 2. The compressive stress and refractive indices of the
SIBS, and DIBS as a function of substrate temperature.
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Fig. 3. The RMS roughness of Ta,Os films as a function of the
substrate temperature using the SIBS and DIBS processes.
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. 4. The transmittance spectra of the Ta,Os5 thin films at the
different assist ion beam voltages.
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Fig. 5. The compressive stress and refractive indices of the
deposited Ta,O5 thin films as a function of the assist ion
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