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The simple method for rapid focusing and positioning of ion beam using a coaxial sample stage and a dual nano-
ammeter have been developed for AES sputter depth profiling. It was found that the method enables us to
estimate the Gausian ion beam diameter (FWHM) ranging from ~10 % to few times of the diameter of the inner
electrode of the coaxial sample stage, and to adjust the beam spot position to the center of the inner electrode

with the accuracy of < 10 % of the diameter of the inner electrode.
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Fig. 1. Photograph of the coaxial sample stage (a),

and schematic drawing (b).
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Fig. 2 Block diagram of the dual nano-ammeter
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Fig. 4 Circuit diagram of a divider unit including
absolute-value circuits (op-amps 1-4: TLP084) and
Ievel adjusters (op-amps 5, 6: TLP082).
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Fig. 5 Calculated beam broadening parameter,
BBP, as a function of Gausian ion beam diameter
(FWHM / D) for several incident angles of ion
beam measured from the surface normal. D is the
diameter of the inner electrode.
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Fig. 6 Ion beam diameter (FWHM) as a function of
ion accelerating voltage at the optimum focusing
conditions. Comparison between the direct
measurement by knife-edge method [1] and the
estimation from beam broadening parameter
measured by the coaxial sample stage. Vi, ,=-

3.0kV, ion specie is Ar+, incident angle is 60 deg.
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Fig. 7 Calculated beam broadening parameter
as a function of the distance between centers of
the inner electrode top surface of the coaxial
sample stage and the normally incident gausian
ion beam spot on the stage. D presents the diam-
eter of the inner electrode
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Fig. 8 Beam broadening parameter, BBP, as a
function of the distance between centers of the
inner electrode and the gausian ion beam spot
with the incident angle of 60 deg. The center
position of the inner electrode with respect to
the ion beam spot on the stage was shifted
toward the direction as illustraled in Fig. 8.
Comparison between the experiment and the
simulation.
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