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Regarding semiconductor-device production, ion-implant energy is decreasing since the junction depth be-
comes shallower along with the shrinkage of device size. The lowest energy level for practical use has been
around several 100eV and will become lower than 100eV in a near future [1]. For realizing such low-energy
beams, ions are decelerated before implantation. We reported in the past that the exact energy value of such
low-energy ion beam was determined not only by the potential difference between the ionization chamber
and the target, but by the summation of the potential difference and the plasma potential in the chamber
[2]. For the case of low ion energy of several 100 eV the plasma potential is comparable with the potential
difference.

Up to now the plasma potential has been given under the assumption that the plasma was in a stationary con-
dition in which both the ion and electron fluxes going out from the plasma were equal in absolute value and
balanced at every point of the plasma boundary, i.e., there was no electric current intersecting the boundary.
However, only ions go out and electrons are retarded backwards at the ion-exit slit of the practical discharge
chamber. Thus, there exists a one-directional electric current intersecting the plasma boundary at the exit slit.
In this study we deduce a new formula by taking into account the ion electric current at the slit. Resultantly it
is found the plasma potential is changed not only by the electron temperature as usual but also by the chamber
structure.
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