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The non-stoichiometric oxide thin films have recently gained an attention due to their

practical applications. These semiconducting materials can have interesting optical,

electrical and hotoelectrochemical properties with possible applications in various

types of optoelectronic devices or different types of solar electrochemical cells

working here as the cocatalysts. The defect engineering (DE) has become an

attractive research direction for improving the optical and electronic properties of

these materials towards highly efficient PEC processes. The main limitation related to

the current DE approaches is that they are realized via a high-pressure

high-temperature gas reduction. In the presented work the non-stoichiometric oxide

thin films such as WO

3-x

, TiO

2-x

, CuO

1-x

 were deposited by a reactive high power

impulse magnetron sputtering (HiPIMS) and by HiPIMS in combination with additional

RF plasma induced by ICP working with the resonance of electron cyclotron wave

(ECWR). By adjusting the deposition conditions, we can regulate the extent of

induced defects under reduced temperature.  Defined Ar+O

2

 working gas mixture at

different pressures in the range from 0.1- 10 Pa were used for the deposition process

with eventual substrate annealing in the RF-ECWR reactive plasma after the

deposition process. This annealing could further control the stoichiometry of deposited

films and change the crystal structure with other properties. The plasma was

monitored during the deposition process by an optical emission spectroscopy,

Langmuir probes, RF impedance probe, calorimetric probe and retarding field

analyzer. Films were analyzed by XRD, Raman scattering, conductivity and optical

absorption  measurements. Photoelectrochemical properties of these filmswere

investigated by photoelectrochemical measurement.
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