
Session 26: Characterization and Simulation of Films and Processes

Friday, September 16, 2016

OR2605

Use of simulation tools to model a complete plasma deposition process:
Application to Ar-O2 plasma for TiO2 thin films deposition with a dual

magnetron plasma system.
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This work reports the study of Ar-O

2

 plasma chemistry obtained by dual magnetron

setup operating in DC mode. Simulations tools had been used to predict the

hysteresis behavior of the discharge as well as the coating’s properties. In order to

simulate the whole plasma deposition process, we have combined two different

simulations methods implemented into two packages. The first one use particle-based

algorithms to solve the Boltzmann equation and provide spatially-resolved results:

(i) Direct Simulation Monte Carlo (DSMC) method for the neutral particles transport [1]

(ii) Particle-in-Cell Monte Carlo (PICMC) method for the charged particles transport [1]

The separation of charged and neutral particles in simulations allows studying plasma

deposition over several seconds of real time deposition. Finally the third software:

(iii) NASCAM (Nano SCAle Modeling [2]) which implement a Kinetic Monte Carlo

(kMC) method to simulate the film growth.

We will present how we have combined those three methods to finally get plasma and

coating characterization from a simulation point of view. By using this method,

simulations had been performed with various Ar/O

2 

ratios. The generation of species

like O

-

, O

2

+

, O

2

-

, Ar

+

, Ti

+

 and Ti and the behavior of Ar and O

2 

will be discussed.

Energy and angular distributions of all species as well as their fluxes on substrate will

be presented. Partial pressure of neutral species will be compared to experimental

data. Finally film growth simulation will be benchmarked with analysis of experimental

deposition by various techniques (RBS, SEM,…)
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