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Abstract

Recently, the trend of research in hard coating is concentrated on developing the process of ionization rate under low
operating pressure, to get the thin film with high adbesion and dense microstructures. In this study,ionization rate
enhancement type PVD process using permanent magnet is developed, which enhances the ionization rate by
confining the plasma suppressing the wall loss of electron.

By the result to investigate the characteristic of glow discharge, the ionization rate of this process is enhanced about
twice as high as that of triod BARE process (about 26%:}), and more dense TiN microstructures are obtamed in this
process. Cylindrical ion energy analyzer is made and attached in front of a quadrupole mass filter for the analysis of
the energy distribution of reactive gas and activated gas ions from the plasma zone. To analyze the operation
mechanism of ion energy analyzer, computer simulation is performed by calculation the electric field environment
using finite element method. By these analyses of ion energy distribution of outcoming ions from the plasma zone, it
is found that magnetic field enhances ion kinetic energy as well as ionization rate.The other result of this study is that
the foundation of feed-back system is constructed; which automatically control the partial pressure of reactive gas.

Tt can be possible by recording the data of mass spectrum and fon energy analyses using A-D converter.
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Fig, 1. Emission Current to Substrste Current Curve.
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Fig. 2. Plasma Enhanced Deposition System Using
Magnetic Cylinder
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Fig. 3. Cusp Magnetic Field By Barrium-Ferrite
Permanent Magnet
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Fig. 4. Cross Magnetic Field By Barrivm-Ferrite
Permanent Magnet
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Fig. 5. Electric Circuit of the Ion Energy Analyzer
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