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The research of control strategy for pulse magnetron sputtering power supply
HUANG Xiping, LIU Yang, SUN Qiang, CHEN Guitao
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Abstract: This paper proposed a hybrid control strategy combining the PI control voltage-loop and
the sliding mode variable structure control current-loop based on the particularity of plasma load
of the pulsed magnetron sputtering power and the control requirements of the output voltage and
current. The average state space model of the phase shifting full bridge converter was estab-
lished. The control method of current-loop based on sliding mode variable structure was studied
and designed, and exponential reaching law method was used to weaken chattering. Simulations
and experiments indicated that the proposed control method can overcome the possible starter
failure and big current volatility under load disturbances, and improve the starter success rate. It
also has a strong restraining ability to disturbance of load.
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Fig. 1 Main circuit topology structure of inverter type
magnetron sputtering supply
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Fig. 2 Phase-shifted full-bridge converter
control block diagram
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converter at different switching state
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Fig. 4 Model of Sliding Mode Controller for
output current loop
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Fig.5 Output voltage and current waveform of
sputtering starter process
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Fig. 8 Output waveforms of sputtering start process
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