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Diagnostics of Plasma in H,+CH, Mixture by Space and
Time Resolved Optical Emission Spectroscopy

Mitsuo Shimozuma and Hiroaki Tagashira®

Abstract

H,+CH, mixture plasma for deposition of diamond and amorphous carbon film has been
investigated by using space and time resolved emission spectroscopy as the parameters of the
plasma power frequency and the emission line. The emission intensity of H,(*Z;—®%,), He and
Hp as a founction of position on the discharge axis was measured with 50Hz and 13.56MHz
plasma. The intensity was symmetric to the midpoint(at 1.0cm) of the discharge axis. The
emission intensity ratios Ha/H,(*Z;—%3,) at the midpoint with 50Hz and 13.56MHz plasma are
0.7 and 0.03, respectively. Moreover, the emission intensity of H,(33,—~%*2,) and Ha for 50Hz and
100kHz plasma was measured as a parameter of distance from grounded electrode d (cm). The
emissions of H,(32,—%3,) and He were measuerd with a cycle of the applied voltage (50Hz and
100kHz). Therefore, the emission was observed two times of 3.7ms~ 7.7ms and 14ms~ 18.0ms
with 50Hz plasma, and 1.2us~4.2us and 6.1us~9.1xs with 100kHz plasma, respectively. The
emission intensity peak positions were d=1.0cm and 1.2cm with 50Hz plasma, and were d=

0.8cm and 1.4cm with 100kHz plasma.
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