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(57) Abstract: An electric field is provided in a first direction between an anode and a target having a flat disposition. A magnetic
field is provided such that the magnetic flux lines are in a second direction substantially perpendicualr to the first direction. The
magnet structure may be formed from permanent magnets extending radially in a horizontal direction, like the spokes of a wheel,
and from magnetizable pole pieces extending vertically from the opposite ends of the spokes. The permanent magnets and the pole
pieces define a well. The target is disposed in the well so that its flat disposition is in the same direction as the magnetic flux lines.
Molecules of an inert gas flow through the well. Electrons in the well move in a third direction substantially perpendicular to the first
and second directions. The electrons ionize molecules of the inert gas. The ions are attracted to the target and sputter atoms from
the surface of the target. The sputtered atoms become deposited on a substrate. Reflectors in the well near the radially outer walls of
the magnet structures, and also in one embodiment near the radially inner walls of the magnet structures, prevent the electrons from
striking the permanent magnets. The reflectors and the anode are cooled by a fluid (e.g. water). The resultant magnetron sputters as
much as 65% of the material from the target on the substrate in contrast to a sputtering of approximately 35% of material from the
targets on substrates in the prior art.
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