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Spatial Control of Electron Energy Distribution Function by

Using a Movable Magnetic Filter

Hirotaka SAKAI, Naoki SIGEYAMA, Osamu FUKUMASA
Hiroshi NAITOU and Satoshi SAKIYAMA

Abstract
With the use of both a movable magnetic filter and a plasma grid, the technique to control plasma

parameters (including the electron energy distribution function) spatially in a multicusp plasma source

has been investigated experimentally. The magnetic filter field makes plasma parameters vary abruplty

across the filter, so that the plasma source is divided into two region, i.e. a source plasma region (high

density plasm with energetic electrons) and a diffused plasma region (low temperature plasma without

energtic electrons). The source plasma is suited for production of the reactive species, and the diffused

plasma is suited for deposition of thin films. But the strength of the magnetic filter has great influence

on controlling plasma parameters. Therefore, it is necessary to select the most suitable filter field, for

controlling plasma parameters. It is also confirmed that, by changing the plasma grid potential, the

plasma parameters in the diffused plasma region are controlled well.
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axis of the source chamber.
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Fig. 3 Axial variations of plasma parameters, (a) electron density ne, (b) electron tempera-

ture Te, (c) plasma space potential Vs, and (d) floating potential V{, in H, plasma

and Ar plasma. Experimental conditions are as follows : Vd=80V,1d= 2 A, P=3.1X

10~3Torr, and Lf=10cm.
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Fig. 4 Axial variations of the electron energy distribution functions, (a) H, plasma and (b)

Ar plasma. They are corresponding to the result shown in Fig. 3.
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Axial variations of plasma parameters, (a) ne, (b) Te, (c) Vs, and (d) Vf, when the

two different magnets are used for the matgnetic filter. Experimental conditions are

the same as those in Fig. 3.
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Axial variations of plasma parameters, (a) ne, (b) Te, (c) Vs, and (d) VI, for three

different grid bias voltages. Experimental conditions are as follows : Vd=80V, Id= 2

A, P=3.1x10*Torr, and Lf= 5 cm.
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