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Fluid modelling of the DC magnetron plasma under low pressure conditions
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A 2D numerical code has been developed to describe the plasma dynamics of a DC

magnetron reactor operating in low pressure Argon.

The magnetized plasma modelling was carried out by fluid approach. This approach is

consistent in spite of the low pressure, because the effective electron mean free path

remains small enough in the dense plasma region, due to the cathode magnetic trap.

Moreover, the fluid approach appears to be more adequate for simulating large

geometry industrial magnetron reactors.

Numerical instabilities found in our previous version of the code were overcome by

using improved numerical techniques and more precise theoretical description of the

electron transport. The present fully implicit and self-consistent version provides stable

behaviour over, at least, one decade of operating pressure and full convergence of the

numerical solution was reached for chamber pressures as low as 1 Pa.

The calculated 2D (r,z) maps of the main plasma parameters are presented and

discussed in the present contribution for lab-scale reactors. They are found to be

representative of the plasma physics occurring in magnetron (e.g., ionization degree,

cathode current, cathode sheath formation, plasma location in the cross-field region,

etc.). These results are also in good quantitative agreement with those obtained by

PIC-MCC approach run with the same input data.

Nevertheless, further theoretical studies are necessary in order to enhance the

capabilities and the robustness of the code and to perform simulations at pressures

lower than 1 Pa. The improvement of the versatility of such codes will certainly help to

optimize existing industrial reactors and to design new ones.
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