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Sputtering Reactor and Method of Using an Unbalanced Magnetron

In a sputtering device which has a small rotatable magnetron (30) arranged

opposite a target 16, the magnetron (30) has a first magnet band (44) and a second

magnet band (42) of opposite polarity arranged outside the said first magnet band (44).

The total magnetic flux of the first, inner magnet band (44) is less than that of the
second outer magnet band (42). Some of the lines of magnetic flux from the
second magnet band (42) pass through the first magnet band (44) and terminate at the
second magnet band (42). The remaining lines of magnetic flux from the second
magnet band (42) form a magnetic flux loop that encloses the first magnet band (44)
and that terminates at the second magnet band (42). Consequently, the ability to

confine electrons can be improved because no lines of magnetic flux extend beyond
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the vacuum chamber. The magnetron may be implemented with unbalanced magnet
pairs of opposite polarity coupled through a magnetic yoke or may be implemented
with outer cylindrical magnets (43a) of one magnetic polarity arranged in an oval or
circular band extending from near the target center to the target periphery and inner
cylindrical magnets (43b) of the opposite polarity arranged inside the band. The total
magnet strength of the outer magnets should be at least 150% that of the inner
magnets. The outer band is preferably in an oval shape having a minor axis no
smaller than 0.8 of the major axis, and more preferably in a circular shape. The outer
band either passes through the magnetron rotation axis or is located completely away

from the axis.
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