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Figure 6. Comparison of electron temperature on sliced xy plane.

Figure 7. Comparison of electric potential on sliced xy plane.

Figure 8. Comparison of collisional power loss on sliced xy plane.

4. Conclusions

This study observed the appropriate physics settings required
for calculating the correct coil voltage by determining the optimal coil
impedance using COMSOL Multiphysics. The simulation is conducted
using a three-dimensional asymmetric ICP discharge model for semi-
conductors manufacturing process, and this work is based on fluid
models for plasma. Owing to the difference in the calculation of the
electric field, magnetic field physics and magnetic and electric field
physics show large differences in the total electric energy that leads to
variances in impedance. This shows that accurate electric field
calculations are essential because they are closely related to the power
induced to the plasma chamber. In addition, due to the absence of a
setting to apply ground to the output of the antenna and the
diversified geometric characteristics of the antenna structure, the use
of coil geometry analysis node results in incorrect current calculations
which leads to a numerical error. Therefore, accurate impedance cal-
culations computed from the electromagnetic field based on Poynting'’s
theorem increase the simulation accuracy.

To obtain more suitable plasma properties, future studies will
include heat transfer physics that considers changes in enthalpy
caused by collisions and flow physics to consider the change in
pressure and velocity fields along the flow of fluid.
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