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From Poisoned Targets to Healthy
Models: The Quest for Parameters
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The conceptual simplicity of reactive magnetron sputtering facilitates the description of global trends in
process curves characteristic of reactive magnetron sputtering. However, achieving a quantitative
description of these trends through simulations remains far more challenging, as the critical bottleneck of
every modelling effort lies in the determination of accurate input parameters. Following a brief introduction
to the RSD model, this paper provides an overview of several experimental methodologies designed to
extract the parameters essential for its implementation. A central parameter in any thin-film deposition
technique is the deposition rate. While its determination in metallic mode is relatively straightforward, the
task becomes substantially more complex in poisoned mode due to the limited availability of sputter yield
data for oxides. Our experiments reveal that in poisoned mode sputter yields exhibit a pronounced
dependence on process conditions. Monte Carlo simulations, moreover, uncover a remarkable material-
independent correlation between reported partial yields for oxides and experimentally measured yields in
poisoned mode. Another crucial quantity, the ion-induced electron yield, can only be reliably determined
experimentally, even for metals. By employing empirical scaling laws, however, it becomes feasible to
estimate these yields under poisoned-mode conditions. The strong influence of chemisorption on the
electron yield explains the discharge voltage behaviour in metallic mode. The influence of chemisorption
on target poisoning emerges as the next major challenge, particularly as a novel strategy to control the
reactive sputtering process exposes discrepancies between the current formulation of the model and
experimental observations. Nevertheless, this measuring strategy provides compelling evidence that the
RSD model’s prediction of double hysteresis behaviour is fundamentally correct.
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