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Magnetron sputtering is widely used for deposition of coatings of various specific

properties; however, deposition rates in magnetron sputtering systems is usually

rather small. It is expected that use of a melted (instead of solid) cathode will lead to

increase of the deposition rate. A magnetron sputter deposition system with liquid

cathode, plasma parameters of the magnetron system with Si and Cu cathodes, and

features of film deposition in the system are described in this work.

The installation for investigation of liquid cathode magnetron sputtering, which was

used in this work, was a typical magnetron sputter deposition system. The only

feature was that the material for sputtering was placed in a crucible, which was placed

over the water cooled magnetic system in a way to minimize thermal contact between

them.

The rate of cathode material losses is a combination of evaporation and physical

sputtering. One must mention that the rate of physical sputtering of the liquid cathode

is higher than that of the solid cathode due to smaller binding energy of atoms in the

liquid phase. Therefore, it is suggested that the rate of emission from the liquid

cathode is higher than that from the solid cathode. Besides, the mean energy of

atoms emitting from the liquid cathode is expected to be higher than that from the

solid cathode for the same reason.

The initial discharge in the system was ignited in gas (argon as usually). Melting of the

cathode led to emission of metal atoms into the plasma with such a rate, that no gas

was needed for maintaining the discharge, and the gas supply was terminated after

the cathode melting. Plasma properties were characterized by using the Langmuir

probe and optical emission spectroscopy.

Deposition features of the liquid magnetron system were demonstrated using copper

and silicon cathodes. Influence of the deposition parameters (power, gas pressure,

substrate bias, distance between the substrate and the cathode) was investigated.

The deposition rate of copper was as high as 12 µm/min, and that for silicon was of

about 1.5 µm/min.
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