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CCP and ICP Combination Impedance Matching Device for Uniformity
Improvement of Semiconductor Plasma Etching System
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ABSTRACT

This paper proposes a DFPS (Dual Frequency Power Source) impedance matching device for uniformity
improvement of a semiconductor plasma etching system. The DFPS consists of two parts for safe plasma
processing on large—area substrates. The first part is an ICP (Inductively Coupled Plasma) for high integration
by using ferrite core. The second part is a CCP (Capacitive Coupled Plasma) to control uniformity of whole
cells. Proposed DFPS can achieve high productivity improvement required for semiconductor equipment industry.
The proposed plasma system is analyzed, simulated and experimentally verified with a matching equipment at
27.12MHz and 400kHz.
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27.12MHz
C1 C2 Rs(22) Xs(02)
MAX MAX 0.68 11.44
MIN MAX 28.97 —=7.45
MIN MIN 28.97 —-113.09
MAX MIN 0.68 —-94.19
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400kHz
C1 C2
Rs(£2) Xs(£2)
MAX MAX 0.53 —20.80
MIN MAX 0.66 —23.09
MIN MIN 0.00 —25.84
MAX MIN 0.00 —23.00
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