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Evaluation of the Machining Method on the Formation of Surface
Quality of Upper Electrode for Semiconductor Plasma Etch Process

Lee Eun Young*+ and Moon Ki Kim™

*f Department of Mechatronics Engineering, Graduate School of Korea University of Technology and Education,

**School of Mechatronics Engineering, Korea University of Technology and Education

ABSTRACT

This study has been focused on properties of surface technology for large diameter upper electrode using in high
density plasma process as like semi-conductor manufacturing process. The experimental studies have been carried out

to get mirror surface for upper electrode. For a formation of high surface quality upper electrode, single crystal

silicon upper electrode has been mechanical and chemical machining worked. Mechanical machining work of the

upper electrode is carried out with varying mesh type using diamond wheel. In case of chemical machining work,

upper electrode surface roughness was observed to be strongly dependent upon the etchant. The different surface

roughness characteristics were observed according to etchant. The machining result of the surface roughness and

surface morphology have been analyzed by use of surface roughness tester, laser microscope and ICP-MS.

Key Words : Upper electrode, Plasma etch, Surface roughness, Surface morphology, Semiconductor
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Table 1. Specification of workpiece

item specification
crystal structure face-centered diamond-cubic
density 233 g.em’ at 20 °C
thermal conductivity 149 W/(m'K)
thermal expansion 2.6 um/(m'K) (at 25 °C)
young's modulus 130-188 GPa
poisson’s ratio 0.064-0.28
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(a) mechanical machining (b) chemical machining

Fig. 1. Image of experiments
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Table 2. Experimental conditions

Item contents
wheel spindle 3,000 rpm
work spindle 200 rpm
Mechanical P i
. grade N
machining
concentration 100
grit size 400, 800, 1200, 2000
. KOH(potassiumhydroxide)
chemical i
] HF(Hydrogen Fluoride)
Cherr'u?al megasonic 164 kHz
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temperature 70 C
removal amount 30 /m
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Fig. 2. Ra according to diamond tool mesh
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Table 3. Results of surface morphology (X50)
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Table 4. Results of ICP-MS
[tem A? Alkaline Acid
machined
Surface concentration
(10 atoms/enr?) 1953.980 635.157 624.455
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