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Abstract Understanding the change rule of plasma impedance in the process of magnetron sputtering
discharge is conducive to regulating the impedance matching between power supply and load, so as to maximize the
use of sputtering power and improve the coating quality. In order to study the changing trend of plasma impedance
characteristics in the process of magnetron sputtering coating, V-I probe is used to measure the plasma impedance
and the negative bias voltage of the electrode plate, and the effects of gas flow and sputtering power on the plasma
impedance characteristics are studied. The results show that, under the experimental conditions in this paper, the
plasma always presents capacitive reactance characteristics. When the gas flow rate increases, the real part R of the
plasma impedance increases first and then decreases due to the ionization rate of argon, and the imaginary part X of
the impedance decreases first and then increases due to the influence of secondary electrons and sheath. When the
sputtering power increases, the influence of ohmic heating and random heating on the real part R of the plasma
impedance increases all the time, while the influence of negative bias voltage and sheath on the imaginary part X of
the impedance decreases all the time.

Keywords Magnetron sputtering, Plasma impedance, Radio frequency discharge, Discharge parameters
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Fig. 1 Diagram of the structure of the experimental device
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Fig.2 Magnetic field distribution in sputtering area
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Fig. 3 Equivalent circuit diagram of impedance matching
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Impact of the gas flow on the plasma impedance (Al tar-

get)

Tab. 1

Gas flow /(mL/min) impedance / Q

30 9.333-j48.905
50 9.618-j48.680
70 9.881-j48.477
90 9.302-j48.223
110 9.060-j48.115
130 8.855-j48.286
150 8.685-j48.431
170 8.629-j48.480
190 8.574-j48.528

®2 EETHEABSEREZWL (S0, #)

Tab.2 Impact of the gas flow on the plasma impedance (SiO,
target)
Gas flow /(mL/min) impedance / Q
30 3.856-j48.536
50 3.910-j48.216
70 3.982-j47.985
90 4.114-j47.901
110 4.192-j47.783
130 4.133-j47.872
150 4.094-j47.930
170 4.019-j48.164
190 3.955-j48.264
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Fig.4 Radio frequency discharge plasma equivalent circuit.

(a) Schematic, (b) simplified circuit
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