
Session 13: (PE)CVD I

Wednesday, September 19, 2018

OR1301

Predicting the main hydrocarbon chemistry pathways and deposition
mechanisms in magnetron plasma enhanced chemical vapor deposition of

amorphous hydrogenated carbon with a hybrid simulation approach
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Diamond-like carbon (DLC) coatings are well known for their exceptional properties.

However, complex substrate geometries and variable experimental arrangements are

challenging in terms of film homogeneity, reproducibility and overall process stability.

Furthermore, some particular experimental set-up process could be difficult to

transpose to others, and measurements only gives access to limited insights on those

processes. This is why theoretical and experimental studies have to be conducted

together to understand better the underlying processes. Nevertheless, computational

costs often limit PECVD simulations to small sized reactors with simple geometries

and to reduced number of reactives and reactions considered.

The aim of this study is to understand through simulations and experiments those

underlying processes for magnetron PECVD deposition of amorphous hydrogenated

carbon (a-C:H) thin films. We will base our model on an actual semi-industrial scale

magnetron reactor with acetylene as the precursor gas. Our approach is to simulate

the creation of radicals, their transport, the gas phase reactions and the surface

interactions in an accurate 3D meshed model of our experimental reactor. For that,

we use a hybrid simulation scheme consisting of a fluid model of the plasma bulk,

giving us the ability to distinguish the leading constituents and reaction pathways,

coupled with a highly parallelized DSMC code. In a second time, the findings of the

fluid model will be completed and compared with PICMC plasma simulations. We use

a well-known 2-terms Boltzmann equation solver and a 0D fluid model to predict the

evolution of the concentration of the different species. Particular attention is given to

limit the number of considered reactions to the most contributing ones. Surface

chemical reactions and sticking coefficients are included into the DSMC simulations

as well as the sputtering emission from the cathodes.
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