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Comparison of Models and Numerical Analysis Methods
in Fluid Simulation of High Density Inductively Coupled Plasma Sources
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Abstract - Various models and various boundary conditions have been suggested for fluid transport simulations of high
density plasma discharges such as the inductively coupled plasma discharge. In this work, we compare the various

models using one-dimensional simulations based on the FDM(finite difference method),

the upwind scheme, the

power-law scheme, and the dielectric relaxation schemefl]. Comparing the exactness, the numerical stability and the
efficiency of the various models, the most adoptable model is suggested.
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Table 3 Averaged electron density for 500 W at various
pressures(x 107 m™)

2

5 mTorr 10 mTorr 20 mTorr
Case 5 237 279 354
Case 6 236 279 354
Case 7 2.37 279 354
B 403 mgo) fE Z2t ®os M gz(x10”

-3
m™)

Table 4 Averaged electron density for 5 mTorr at various
powers(x 107 m™)

500 W 1 kW 2 kW
Case 5 237 424 7.31
Case 6 2.36 424 731
Case 7 2.37 424 7.31

X 55 39 500 W, ¢3 5 mTorrd ®, Case 714 o
2 o Wity HAA UE 2 LEE FU HFE &
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T % MR 2T

Table 5 At Case 7: averaged electron density and electron

5 mTorr 10 mTorr 20 mTorr temperature at various a
Case 5 3.00 2.60 226 1 10 100 500
Case 6 300 260 226 np (x107 em™) 237 237 240 252
Case 7 3.00 260 226 T. (eV) 3.00 3.00 3.00 296
19T REZE Bax0lE R £5 AIBHOIM2 AN 9 N SXHA YW D 439
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