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Abstract — The characteristic parameters of high density plasma source (Helical Resonator) have been
measured with Langmuir probe to get the plasma density, electron temperature, ion current density, etc.
Optical emission spectra of Si and SiCl have been analyzed in Cl/poly-Si system to elucidate etching
mechanism. In this system, the main reaction to remove silicon atoms on the surface is proceeding
mostly through chemical reaction, not pure physical reaction. The emission intensity of SiCl (chemical
etching product) increases much faster than Si (pure physical etching product) with increasing the
cencentration of impurities (P). This is due to the electron transfer from substrate to the surface via Si-
Cl bond. As a result, Si-Cl bond becomes more ionic and mobile, therefore the Cl-containing etchant
forms SiCl, with surface more easily. Consequently, for the removal of Si atom from poly silicon
surface, the chemical etching is more favorable than physical etching with increasing P concentrations.
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