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The ion beam sputter deposition technique provides intrinsic features which influence

the properties of the growing films. Ion properties and geometrical process conditions

generate different kinetic energy and spatial distributions of the sputtered and the

scattered particles and consequently influence the properties of the resulting thin

films. In order to make a systematic analysis of these correlations the properties of the

film forming particles and the deposited films are investigated under variation of the

ion species, the ion incidence angle, the ion energy and the emission angle.

The kinetic energy distributions of sputtered and scattered ions are measured with an

energy-selective mass spectrometer. Several sets of Ag thin films are deposited and

characterized concerning their thickness, their electrical and optical properties and

their morphology. Systematic influences of the primary process parameters on the

thin film properties are revealed.

The average kinetic energy of the sputtered ions increases with increasing emission

angle and with increasing incidence angle of the primary ions, but is almost

unaffected by the primary particle energy and particle species. In contrast, the energy

of scattered Ar ions differs significantly from the energy of scattered Xe ions.

The film thickness distributions show a tilted, cosine-like shape and a shifting of the

maximum position depending on the energy and incidence angle of the primary ions.

The electrical resistivity increases for all sets with increasing emission angle and is

larger for the Ag films grown by sputtering with Ar ions than for the films grown with

Xe ions. The resistivity of the films also increases with increasing ion energy or

increasing ion incidence angle. The optical properties are strongly correlated with the

electrical properties and follow the same trends due to the free charge carrier

absorption. The observed trends for the optical and electrical properties are mainly

assigned to changes in the morphology of the thin films which are caused by changes

in the energetic distributions of film-forming particles.
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