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Development of High-rate Low-temperature Sputtering for Titanium Oxide Film Photocatalyst and
Study of Explanation of the Thin Film Formation Model.
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Abstract After depositing an ultra-thin metallic Ti film by sputicring, we repeated the process of exposing the still
active plasma gas for high-rate low-temperature deposition of a metal compound film, thereby successfully fabricating a

thin film of TiQ; with photocatalytic properties. The TiO; thin film produced using the present method exhibited
approximately 15 times the deposition rate of DC reactive magnetron sputtering, yielding a crystalline structure using an

unheated substrate (approximately 40°C).
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Fig.3 Schematic diagram of the sputtering system.
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Table.1 Sputtering condition of TiO; films.

Sample JDCPower| ArGas |RFPower| O;Gas
Na. [W1 Pressure [Pa] [W] Pressure [Pa]
1 0.5
1.0
3 200 15
4 2.0
3 100
P 300 10 200 3.0
7 400
8 1.75
5 200 X
10 50
11 300
12 200
13 1.0 I75
1 200 100 24
15 50
16 53
17 48
18 95
19 0.2 170
20 275
21 400
7 100 yre 25
23 95
24 0.8 170
25 275
26 400
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Fig.15-1 Thin film formation model of arca A.
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Fig.15-4 Thin film formation model of arca D.
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Fig.13-6 Thin film formation model of area F.
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