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Inverted cylindrical magnetrons (ICM) or hollow cathodes are often used in DC, pulsed 

DC or mid-frequency AC mode for coating complex objects with thin films deposited by means 

of plasma PVD. Since in such a configuration the substrate is inherently surrounded by the target 

and, hence by the plasma, the energy flux of the impinging particles represents the main 

contribution to the substrate heating [1]. This can readily constitute a limiting factor for the 

deposition process, especially in the absence of its cooling. 

This work concerns a DC driven ICM configuration subjected to several constraints: not 

only is the substrate surface area small (e.g. wire) by comparison to the cathode surface area, but 

its imposed potential is the ground one, thus, itself constituting the anode surface of the 

considered setup. The most important heating factors are highlighted and, based on the technique 

employed for a floating substrate configuration [2], a mean to raise the plasma potential by 

positively polarizing with respect to the ground an additional electrode is proposed. This 

additional surface generates a redistribution of the current and, consequently, regulates the 

electron flux on the substrate. The obtained results are shown as a function of bias applied on the 

additional electrode and discussed in terms of impact on the substrate heating. The electrical 

characteristics of the discharge (plasma and floating potential, electronic temperature) obtained 

by simple measurements are equally given. 
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