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Self-bias Voltage of RF Magnetron Discharge
-Effects of Magnetic Field on Electron Flow into the Target Electrode-
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We examine the self-bias voltage in RF magnetron discharges by performing PIC/MC simulations. In the case when
the magnets are shrunk, more electrons are reflected before reaching the powered electrode due to the stronger mirror
effect, therefore the self-bias voltage increases in such a way that the decrease of electrons incident on the electrode
is compensated. In the case when the magnetization is strengthened, the reflection plane of an electron due to the
mirror effect is unchanged, but the gyration radius becomes small. Therefore, it becomes more difficuit for electrons
to reach the powered electrode and the self-bias voltage increases.
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Fig. 1 Schematic of a sputtering apparatus.
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Fig. 2 Change of electron trajectory due to change of
magnetic field density.
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