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Deposition of metal-oxide films is typically provided by pulsed sputtering of a target,

made of material to be deposited, in a reactive atmosphere. However, additional

reactive gas, e.g. O

2

, causes so-called target poisoning effect responsible for drastic

decrease of the deposition rate. This is caused by significantly lower sputtering yield

of TiO

x

 film formed on the target surface and by so-called hysteresis behavior

observed on discharge I-V characteristic. Some methods of target poisoning

suppression have been already introduced. These methods are usually based on

precisely controlled delivery of the reaction gas in feedback with measured cathode

voltage.

In this contribution we introduce a novel and modified method of target poisoning

suppression during deposition of TiO

2

 thin films by pulsed magnetron sputtering; wide

range of the discharge repetition frequency and the duty cycles was tested. The

experimental configuration is based on delivery of activated O

2

 in the substrate

neighborhood. Because of higher reaction rate of active oxygen species (O, O

+

, O

-

)

they are responsible for preferential formation of TiO

2

 film. Furthermore, advanced

plasma diagnostics enables to optimize the deposition process at which the sputtering

can run in metallic mode that guarantees high deposition rate while TiO

2

 with enough

incorporated oxygen is formed. The deposition rate, target poisoning and

crystallization are influenced not only by the amount of O

2

 but also by excitation level

of reactive oxygen. Presented will be a complex study based on plasma diagnostics

(Langmuir probe measurement, optical emission spectroscopy, ion flux measurement)

and film analyses (chemical composition XPS, crystallography by Raman

spectroscopy, transmittance etc.).
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