
Ionized physical vapor deposition (IPVD) is provided by a method of
apparatus (40) for sputtering conductive metal coating material from an
annular magnetron sputtering target (51). The sputtered material is ionized
in a processing space within the chamber 41 between the target (51) and a
substrate by generating a dense plasma in the space with energy coupled
from a coil (65, 75) located outside of the vacuum chamber behind a
dielectric window (61, 71, 81) in the chamber wall (42) at the center of
the opening in the sputtering target (51). Faraday type shields (66, 67)
physically shield the window to prevent coating material from coating the
window, while allowing the inductive coupling of energy from the coil into
the processing space. The location of the coil (65) in the plane of the
target or behind the target allows the target to wafer spacing to be chosen
to optimize film deposition rate and uniformity, and also provides for the
advantages of a ring-shaped source without the problems associated with
unwanted deposition in the opening at the target center.    


