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Hard thin films of large area by the atmospheric pressure plasma CVD method
Abstract

The atmospheric pressure (AP) plasma CVD method using dielectric barrier discharges has
attracted much attention as an approach to the film synthesis of large area at low cost. However,
in the conventional AP plasma method, the deposition onto three-dimensional shaped and thick
substrates is still difficult. In addition, compared to the films synthesized in a vacuum condition,
the films synthesized by AP plasma exhibit lower hardness because of generating the particles in
the gas phase and inadequate reaction of raw materials. The purpose of this study, | designed the
AP plasma system in order to synthesize amorphous carbon films and silica based films of large
area on the complex shape substrates. Furthermore, | investigated the effects of deposition
conditions on the film properties such as chemical structure and film hardness. The main results
obtained are as follows:

In Chapter 1, the previous reports of AP plasma technology are presented. In Chapter 2, the
effects of the dilution gas and pulse frequency on the deposition mechanism of amorphous
carbon films by the AP plasma are described. In Chapter 3, the effects of the ion density and the
discharge form of the AP plasma on synthesizing hard amorphous carbon films with low
hydrogen content ratio at low temperature were described. In Chapter 4, the effects of the
dilution gas species and the oxygen flow rate on the hardness of silica based films by the AP
plasma are described. In Chapter 5, the gas barrier properties of silica based films on
polyethylene terephthalate substrates are described. In Chapter 6, | present the reports of a newly
assembled remote-type AP plasma CVD apparatus for the curved surface and synthesis of the
hard silica based films. The chemical structure and mechanical properties of the silica based
films are also discussed. In Chapter 7, | summarize the research results and suggest several

issues for future prospects.
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