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Plasma lon Assisted Deposition for Optical Coating

JIA Kehui, XU Ying, GAO Jinrng, CAO Jiarrlin
( State Key L aboratory of Applied Optics, Changchun Institute of Optics,
Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun 130022, China)

Abstract : Evaporation, the clasica method of thin film depodtion, is till commonly used for the produc-
tion of optical coatingstoday. The technique of electron beam evaporation ddivers a high rate of depostion.
Three dimendonal or curved substrates are a9 coated by e-beam evgporation in order to achieve good film
thickness digtribution. Because of the low energy of the condensang particles the packing dendty of
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thermally evaporated filmsis very low. The achieved film properties are quite different to those of the re-
ective bulk materials. The typical columnar microstructure of many metal s and oxides has been investigat-
ed by various workers. The low packing dendty implies that the optical constants and mechanica properties
are inferior to those of the bulk materias. Depostion processes usng higher particle energies can improve
the film properties. With ion asssted deposition, a growing thermally evaporated film is bombarded with an
energetic ion beam. Due to the momentum trander from the incoming ionsto the condensng molecules, the
mobhility of the particlesisincreased dgnificantly. Thisresultsin higher packing densties and improved me-
chanical properties. A wide range of materials and completed layer systems have been investigated by many
laboratories. The limited ion current and beam dze of the available ion sources reduces the ussful substrate
areain comparion to conventional evaporation. Thisis not compatible to the needs of a high throughput
production. Most ion sources use hot filament cathodes and extraction grids with limited life time epecialy
when introducing oxygen into the ion ource. Many oxides require ionized oxygen during film depostion in
order to get fully oxidized films with low absrption losses and high packing dendties. With the newly
developed high power plasma ion asssted depodtion we have overcome these problems. This paper mainly
discusses the performance ecification of plasma source (GIS) , technology and quality of TiO, coatings and
the technology for antireflection coatings depodted with plasma IAD. We can draw a concluson that the
refractive index of TiO, film will have different values with the anode current changing and they are 2. 25,
2.37,2.39, 2.42 and 2.43 at wavelength of 520nm regectively. The reflectance of the antireflection
coating islower than 2 % in the wavelength range between 450nm and 750nm.

Key words: plasma ion asssted deposition; optical coatings
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