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The results of investigations reveal significant influence of the film grow rate on the structure of sputtered coatings. The grow rate is mainly determined by sputtering rate vр, system geometry, mainly distance to the sample l, and pressure p. The grow rate is one of the most significant technological parameters and it depends on the parameters of discharge in the magnetic field of magnetron device. The grow rate may be optimized by modeling of near-cathode region of glow discharge in magnetic field.

Considered are the system of continuity equations for electron and ion components of current, and Poisson’s equation, taking into account electric field distortion in the region between electrodes due to space charges. For the one dimensional problem when flat cathode is placed at the coordinate origin x = 0 the equations are  
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where n(, v(, (( – concentrations, drift velocities and mobilities of ions and electrons consequently; v( = (( E; E – electric field strength; (  – recombination coefficient; (0  – dielectric constant; e – elementary charge. The ionization processes are taken into account by the Townsend coefficient (, recombination processes by the effective recombination coefficient (. Electron and ion current densities are determined as j( = en( v( , full current density j = j–+ j+.

For sputtering in argon 
[image: image4.wmf]=

р

v



 EMBED Equation.3  [image: image5.wmf]A

j

d

+

/
[image: image6.wmf]r

eN

, where ( – sputtering coefficient; A – the atomic mass of the material being sputtered; N – Avagadro number.

If the cathode potential fall is considered as a function of current density then the dependence j (Uk) is, in essence, the analog of the discharge voltage-current characteristics. Here the approximation for the Townsend coefficient ( obtained in [1] is used for calculations.

The magnetron cathode region model suggested here allowed to reveal the dependence of sputtering rate on the discharge parameters (magnetic field induction, cathode voltage, pressure e.t.), thus making it possible to optimize the film grow rate and monitor the formation of the structure of deposition coatings.
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