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Growth simulation of TiAlN films elaborated on a planetary substrate holder

Aurelien Besnard

1

, Luc Carpentier

2

1

Arts et Metiers ParisTech - LaBoMaP, Cluny, France 

2

FEMTO-ST, Besancon, France

aurelien.besnard@ensam.eu

The work focused on the use of simulation tools to predict the influence of the process

on the growth and the structure of thin film. In our study TiAlN coatings are elaborated

in a reactive magnetron sputtering system, where the substrate holder has a planetary

motion. This double rotation should optimize the uniformity of the coating on the

substrate, and particularly for complex shaped substrates. The targets are at 350 mm

to the axis of the substrate holder and with an angle of 200° between both normal (i.

e. quasi symmetrical configuration). The motion of the holder can be either circular or

alternative between fixed angles. The rotation speed of the holder is set and the gear

ratio is 12. Even if the thickness of the coating is uniform, the question still stays for

the dependence of composition uniformity to the position of the holder and the rotation

speed.

SIMTRA [1] simulations are done for a number of selected positions of the substrate

holder with the experimental conditions (pressure, dimensions, material of the targets

etc.). The calculated angular distributions on the substrate are used in Simul3D [2],

with the corresponding percent of each target. This percent is linked to the rotation

speed and to the motion (circular or alternative). The density and the composition are

obtained level by level from the substrate to the top of the film and give conclusion on

the uniformity inside the coating related to the process.
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