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Structural and optical properties of TiO, thin film fabricated by reactive sputtering

Abstract :
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TiO, is a wide band-gap semiconductor (3.4 ¢V) and can only absorb about 5% of sun light in the

ultraviolet light region, which largely limits its practical applications because of the lower utility of sun light and

quantum Yyield.

In order to move the absorption edge of TiO. flms to visible spectrum range, we have made the

impurity level within a band-gap of TiO; thin film by introduction of oxygen vacancy. Oxygen-defected TiO, thin film

have prepared by reactive sputtering with the partial pressure of Ar:0,=10:90~99.33:0.66 ratio. As a result, we could

have the impurity level of about 2.75 eV on condition that oxygen partial pressure is below 7%.
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Parameter

Value

Initial pressure

3.0%10° [Torr)

DC input power

~250 [W]

Sputtering gas pressure

1.5x10”[Torr]

Argon : Oxygen ratio

Ar::0; = 10:90~99.33:0.66

Substrate temperature RT
Target-substrate spacing ~8 [em]
Film thickness ~500 [nm]
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