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The authors recently demonstrated the presence of suboxides on the target surface

during reactive DC magnetron sputtering in the poisoned mode using an in-vacuum

XPS study. This feature is however not observed for every metal-oxygen combination.

For some metals, only stoichiometric oxides were noticed after target poisoning. The

possible occurrence of suboxides is consistent with former ion beam experiments in

literature. These studies suggested that ion-induced preferential sputtering of oxygen

atoms is the main mechanism to reduce oxides on the substrate surface.

There is however an essential difference between ion beam sputtering with noble ions

on an oxide substrate and reactive DC magnetron sputtering. In the latter, one starts

from a pure metallic target and the oxide formation occurs due to the presence of

oxygen in the sputtering chamber. During reactive DC magnetron sputtering, oxygen

ions are implanted and they will react with the metal atoms inside the target. This

oxide formation mechanism is the key feature of the so-called RSD model [1], which

predicts the existence of a critical oxygen fraction. At this fraction, sufficient oxygen is

implanted to form the stoichiometric oxide on the target surface. Below this fraction,

the amount of implanted oxygen is too low which may result in suboxide formation on

the target in the poisoned mode. The existence of this critical oxygen fraction is now

experimentally demonstrated using in-vacuum XPS on the target surface. This study

suggests that during reactive DC magnetron sputtering, not preferential removal of

oxygen but the lack of oxygen during oxide formation predominantly leads to suboxide

creation.
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