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Effect of substrate material on surface morphology of thin films prepared by
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Nowadays, the magnetron sputtering has been widely used for the preparation of

functional thin films on various substrates. It is well known that the structure and

properties of thin films can be, besides other process parameters, effectively controlled

also by the substrate bias U

s

. This issue has been relatively well described in the

literature. To our best knowledge, a combined effect of the substrate bias U

s

 and the

substrate material on the surface morphology of thin films has not been, however,

much investigated yet. We found that especially an electrical conductivity of the

substrate plays an important role in the deposition process and can dramatically

change the structure and surface morphology of the growing film. A systematic

investigation has been performed and our focus was concentrated on correlations

between the process parameters (discharge power, substrate bias U

s

 and substrate

material) and the properties of sputtered films. I was found that not only ions but also

electrons can play a significant role in the formation of the film structure and its surface

morphology modification. This effect was observed for Cu and Al films. In these

experiments glass, Si and stainless steel were used as a substrate material. It was

shown that the change of U

s

 from floating (U

s

=U

fl

) to zero (U

s

=0, grounded substrate)

results in a promotion of the film crystallization and subsequent modification of its

surface morphology, i.e. the increase of (i) the surface roughness and (ii) the surface

area. This effect is more pronounced for more electrically conductive materials.

Sputtered films were investigated using scanning electron microscopy (SEM) and

atomic force microscopy (AFM) and the results of these analyses are presented.

Moreover, a computer modelling of the electron distribution in the magnetron discharge

at the plane of substrate position was carried out to explain experimental results and to

predict the structure uniformity of the deposited films.
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