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Simulation of metal transport in grid
assisted magnetron sputtering
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Magnetron sputtering

- Plasma based technique
A magnetically confined plasma is generated in front of the
cathode (target)

- Sputtering —
lons are direct towards the cathode %,Nﬁ %//Z yﬂ]/
Collisions cascade leads to ejection of atoms '
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-Transport ’@ N @‘

Atoms are transported in gas phase ’

_Deposition

Film growth :
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Reactive and non-reactive deposition




/m%s phase (deposition profile, average
energy....)
\Wethod

- Reactive sputtering deposition (hysteresis curves, film
stoichiometry...)
Berg’s model

-Film growth (structure, morphology...)
Molecular dynamics

-Plasma (plasma chemistry...)
Monte Carlo, fluid models...




Objectives

- Simulation of depositions of different metals (Al, Ti, Gd...)

- Comparison between conventional and grid assisted magnetron
sputtering

-Analysis of energy transfer to the substrate
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Simulation of Metal TRAnsport
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SIMTRA - Simulation
of Metal Transport

K. Van Aeken, S. Mahieu, D. Depla J.
Phys. D: Appl. Phys. 41 205307 (2008)

It

describes the metal transport

using the Monte Carlo method.

The geometry of your reactor can be
used

The following results can be
obtained:

Number of colissions;
Energy of deposited atoms;
Deposition angle;
Deposition profile;

Number of deposited atoms;



Gas, pressure, gas

temperature,
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Y (mm)

Results: deposition profile
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Deposition profile ( normalized)

Results: deposition profile
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Average Energy (eV)

Results: average energy
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Results: average energy
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Results: distribution function of
arrived atoms
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Results: distribution function of
arrived atoms
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Conclusions

* The deposition profile is strongly dependent of the
nascent angular distribution.

* The grid reduces the deposition, but increases the
average energy of deposited atoms.

* No clear trend is observed as function of grid-to-
target distance.

* The increase in average energy is caused by the
deposition of low energy atoms on the grid.
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