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Abstract — The axial distributions of plasma density in a helical resonator plasma with the external
magnetic field have been measured using Langmuir probes. Net RF power is set to 200 W and chamber
pressure is varied from 0.4 mTorr to 100 mTorr. There are three kinds of external magnetic field
structure applied on the helical resonator plasma. One is a uniform magnetic field, the second is a
positive gradient magnetic field and the third is a negative gradient magnetic field. In the three magnetic
field structures, the negative gradient magnetic field is found to show the highest increase in plasma
density on the substrate compared with other magnetic structures. Plasma density profile in helical
resonator is well consistent with electromagnetic field pattern obtained by computer simulation. It is also
found that axial magnetic fields do not affect plasma density distribution in the plasma reactor region,
but induce the increase of plasma density in the process chamber region. In order to avoid the
nonuniformity of radial density profile, weak magnetic fields under 100 G are applied.
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Fig. 1. Structure of a quarter wave antenna and standing
waves on a helical antenna.
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Fig. 2. Equipotential line of a helical antenna.
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Fig. 3. Equigaussian line of helical antenna.
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Fig. 4. Schematic diagram of the helical resonator plas-
ma system.
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Fig. 5. Structure of axial magnetic fields.
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