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Fe2O3 and WO3 semiconductor thin films were deposited on glass substrate with

FTO electrode and on pure quartz glass by means of high power pulsed reactive

magnetron sputtering. Pure iron and tungsten targets were reactively sputtered in

Ar+O2 working gas mixture. Depositions were done without external heating of the

substrate during the deposition process. Deposited films were characterized as

deposited and after annealing process. Fe2O3 thin films were annealed at the

temperature 650 

0

C and WO

3

 films were annealed at 450

o

C. Crystalline structure of

deposited films were studied by Raman scattering and XRD. Fe2O3 thin films were

usually prepared with a hematite crystalline structure and WO3 with monoclinic

structure. Induced photocurrents under illumination 1 AM were measured by

photoelectrochemical analysis on these films. A surface morphology of deposited

films was studied by AFM and SEM diagnostics. A pulsed modulated RF bias

synchronized with HIPIMS pulses was applied on the substrate during the deposition

process. The frequency of the RF generator used for the bias was 13.56 MHz. This

pulsed modulated RF voltage induced pulsed DC bias around the substrate with

controllable amplitude in the range 30V – 100 V. Synchronization of the modulated RF

voltage was controlled in the way that induced pulsed DC bias was present at the

substrate only at defined time during the HIPIMS pulse when ionized sputtered

particles were present in the plasma. These particles were accelerated by this DC

bias to the substrate. It was found that as deposited Fe2O3 thin films have much

better crystallinity due to this substrate bias. The application of this substrate bias

during the deposition increased induced photocurrents at annealed Fe2O3 thin films.
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