Journal of the Korean Institute of Illuminating and Electrical Installation Engineers Vol. 19, No.4, pp. 1~8 June 2005 @ 19-4-1 )

T |0 /et 2XHA RF E=012] 2T

(Modeling of Two-dimensional Self-consistent RF Plasmas
on Discharge Chamber Structures)
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Abstract

Plasma researches using parallel-plate electrodes are widely used in semiconductor application, such as
etching and thin film deposition. Therefore, a quantitative understanding and control of plasma behavior are
bécoming increasingly necessary because their important applications and simulation techniques have been
actively carried out in order to solve such problems above.

In this paper, we developed a two-dimensional(2D) self-consistent fluid model, because 2D models can deal
with real reactor geometries. The fluid model is based on particle continuity equations for taking account of an
electrode system in a cylindrical geometry. An pure Ar gas was used at 500[mTorr] and radio-frequency
(1356[MHz)). Four models were simulated under the different electrode geometries which have chamber widths
of 525, 60, 80, and 100[cm] and we compared their results with each other. Plasma uniformity and a dc
self-bias voltage were also discussed. -
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Fig. 1. Discharge chamber reactor considered in present ' _
work at reactor widths of (a) Ar=5.25(cm), (b) Ar=6.0(cm], (c} R:=8.0(cm] and (d)
Rr=10.0{cm). The discharge gap Z=2.0(cm), the blocking capacitor C;=40(pF), and the gap
capacitance Cy=5(pF}. The inrer height of the reactor Ha=2.4(cm) and the electrode radius

R=5.0(cm). ¢
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Fig. 2. Time-averaged spatial profiles over an RF cycle of _
(a) the electron density Ne(2, r), (b) the potential and (c) the electric field £ for axial direction

at Ar=5.25(cm)
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Fig. 3. Time-averaged spatial profiles over an RF cycle of
(a) the electron density N«(z, r), (b) the potential and (c) the electric field £ for axial direction

at Ax=6.0(cm]
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Fig. 4. Time-averaged spatial profiles over an RF cycle of
(a) the electron density No(z, 1), (b) the potential and (c) the electric field £ for axial direction

at Rr=8.0(cm).
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Fig. 5. Time-averaged spatial profiles over an RF cycle of
(a) the electron density No(2, r), (b) the potential and (c) the electric field Efor axial dlrectlon

at Ak=10.0(cm)
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