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Numerical Simulation of Deposition Chamber for Aerosol Nanoparticles
Upward 300 mm Wafer
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ABSTRACT

The nanoparticle deposition chamber, which is used for quantum dot semiconductor memory applications, is designed
by means of numerical simulation. In this research, the numerical simulations for deposition chamber were performed
by commercial software, FLUENT. The deposition of nanoparticles is calculated by diffusion force, thermophoresis and
electrophoresis of particles. As a results, when the diffusion force was considered, the most of particles deposited in the

wall of deposition chamber. But as considering thermophoresis and electrophoresis of particles, the particles were deposited
wafer surface, perfectly.
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(a) Calculation model.

(b) Calculation mesh.

Fig. 1. Schematic diagram of nanoparticle deposition
chamber.
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(a) Pathlines (b) Temperature distributions
Fig. 2. Fluid path lines and temperature distribution in
the chamber.
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Fig. 3. Average Nusselt number distribution of fig. 2(b).
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Table 1. Particle deposition efficiency change by adding other forces

Flow rate Particle Size Diffusion Diffusion+Thermophoresis  Diffusion+Thermophoresis+
(Ipm) (nm) (%) (%) Electrophoresis (%)
4.0 88.40 100 100
1.0 10.0 62.50 100 100
20.0 39.20 100 100
4.0 62.70 100 100
3.0 10.0 38.10 100 100
20.0 18.40 100 100
Viepover. = Vo + Ve + Ve + V. (10) & L= FE FAHOE AT e s
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