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Sheath Effects on Electron Density Measurements in Frequency
Shift Probe and their Application to Electron Temperature Measure-
ments KEIJI NAKAMURA, QI ZHANG, HIDEO SUGAI, Chubu University —
Technologies of plasma monitoring are important for accurate plasma control. We
have developed a frequency shift probe, and the probe enables us to measure an
electron density from variation of resonance frequency of the probe head similarly
to the hairpin probe. A plane structure of the probe head make it possible to mini-
mizes disturbance to the processing plasma, and the probe is applicable to a reactive
polymer-deposition plasmas since the polymer has no significant effects on the res-
onance frequency. The electron density is usually obtained from a plasma-induced
shift of the probe resonance frequency, however influences of a sheath around the
probe should been considered for more precise density measurements. In this work,
sheath effects on the frequency shift probe were investigated, and the frequency shift
probe was applied to measure a electron temperature using the sheath effects. As
the sheath thickness increased, the resonance frequency decreased, and the sheath
effect is enhanced depending on probe structure. Since the sheath width is propor-
tional to Debye length, the probe resonance frequency depends on electron density
and electron temperature, suggesting that resonance frequencies obtained in two
probes having different sheath dependence gives an unique solution of the density
and temperature of electrons.
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