ISSN 1975-8359(Print) / ISSN 2287-4364(Online)

The Transactions of the Korean Institute of Electrical Engineers Vol. 64, No. 4, pp. 567~572, 2015

2F ABlOHS olg

http://dx.doi.org/10.56370/KIEE.2015.64.4.567

& &8 njolaEgo

sorxnjo] S8 24

Characterization of Linear Microwave Plasma using the Fluid Simulation
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Abstract — Discharge characteristics of

linear microwave plasma were

investigated by wusing fluid simulation of 2D

axis-symmetry based on finite elements method. The microwave power was 245 GHz TEM mode and transmitted through
linear antenna. Resistive power and pressure were considered simulation variables and argon was used for working gas. A
decrease of electron density along the quartz tube was observed in low power condition but relatively uniform plasmas were
generated in chamber by increasing the resistive power. The electron temperature was highly detected near the surface of
quartz tube because the electron was heated only dielectric surface. The power transmission efficiency decreased and
characteristics of surface plasma were observed in high electron density condition.
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Fig. 1 Schematic diagram of linear microwave plasma
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Fig. 2 Modeling geometry used in linear microwave plasma
simulation
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Table 1 Chemical reaction used in the simulation

Rate coefficient

No. Reaction formula X Ace(eV)

(m°/s)
1 e+Ar =) e+Ar f(e)
2 e+tAr =) e+Ars f(e) 115
3 e+Ars =) et+Ar f(e) -115
4 e+Ar =) 2e+Ar+ f(e) 15.8
5 et+Ars =) 2etAr+ f(e) 4.427
6 || ArstArs =) et+Ar+Ar+ 62 X 107
7 ArstAr =) Art+Ar 3X 10™*

% f(e) : Collision cross section data
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Fig. 4 Electron density distribution according to (a) resistive
power (400 mTorr) and (b) pressure (300 W)
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Fig. 5 Electric field distribution according to resistive power
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