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Using Reactive Sputtering to Obtain Thin, High-Quality Optical Films
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Abstract

We have developed a reactive sputtering process with
a bipolar pulse supply. Using this process and its high depo-
sition rate, we obtained thin, high-quality TiO2 and SiO2
films suitable for optical applications. We found that the
kinetic energy of particles deposited on a substrate is an
important factor of film quality. By selecting only high-en-
ergy particles for deposit on the substrate, we obtained an
exceptionally durable film. Applying this process to a mixed
film of two materials, we obtained a medium index film.
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Fig.1 Reactive Sputtering Process
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Fig.5-1 Index of TiO2
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Fig.6-1 Structure of Thin Film by Sputtering

Fig.6-2 Structure of Thin Film by Evaporation
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Fig.7 Index of TiO2 vs. Incident Angle to Substrate
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Fig.8 Alignment of Aperture Mask

Fig.9 Change of Transmittance after 60°C, 90%,
168H Storage Test
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