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Abstract

The cathode potential drop in conventional magnetron sputtering induces high-
energy particles, such as Ar atoms and O-ions, which are damaging to the thin film.
Reducing the bias voltage at the cathode can decrease the cathode potential drop
and the generation of high-energy particles. However, this reduction in bias voltage
may also decrease plasma density or cause the plasma to turn off if the voltage falls
below a certain threshold. This is because the power supply in conventional
magnetron sputtering is used to generate and sustain plasmas, as well as to
accelerate incident ions onto the cathode. If plasma generation is independent of ion

acceleration for sputtering, then it is possible to reduce the bias voltage at the
cathode without affecting the plasma, thus minimizing damage to the thin film.

In this talk, | would introduce a rotary magnetron sputtering system with an ECR
plasma, which achieves high-density plasma near the cathode at low operating
pressure (less than 1 mTorr) using a microwave at a frequency of 2.45 GHz. This
sputtering system is able to control the bias voltage at the cathode as needed,
improving the quality of thin films.
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