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A new method of pulsed powering the magnetron discharge using a pulsed switching

of the anode has been developed. Practically it is a combination of the conventional

unipolar and bipolar pulsed powering, where the time slices of both pulse modes can

be freely adjusted at a time scale smaller than 1 Millisecond, i.e. much shorter than

necessary for the deposition of one monolayer. This allows varying the average

plasma parameters freely between the typical values of unipolar and bipolar pulse

mode.

Experiments have been performed using the Double Ring Magnetron DRM400, pulse

unit UBS-C2 and an additional switching unit for the anode. This setup with two

independent discharge rings and powering channels allows the operation in the mixed

unipolar and bipolar mode. As most relevant parameter we define the pulse mode

ratio, i.e. the ratio between the time slice of bipolar mode with respect to the total time

of one cycle of combined mixed unipolar and bipolar mode. This pulse mode ratio can

be adjusted between 0 and 100%.

Langmuir probe measurements show that plasma density in the substrate vicinity

varies by factor of 4 at constant sputtering power when changing the pulse mode

ratio. This has been used for the optimization of film properties. During deposition of

piezoelectric AlN the film stress could be shifted between tensile and compressive by

changing the pulse mode ratio while maintaining piezoelectric properties. Deposition

of SiO

2

 films with low scattering losses while maintaining low substrate temperature

could be accomplished by optimization of the pulse mode ratio. Hence this new

parameter gives an additional degree of freedom for optimization of film properties

independent from sputtering power and deposition rate and in addition to classical

deposition parameters such as pressure or temperature.
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