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(57) ABSTRACT

A target and magnetron for a plasma sputter reactor. The
target has an annular trough facing the wafer to be sputter
coated. Various types of magnetic means positioned around
the trough create a magnetic field supporting a plasma
extending over a large volume of the trough. For example,
the magnetic means may include magnets disposed on one
side within a radially inner wall of the trough and on another
side outside of a radially outer wall of the trough to create
a magnetic field extending across the trough, to thereby
support a high-density plasma extending from the top to the
bottom of the trough. The large plasma volume increases the
probability that the sputtered metal atoms will become
ionized. The magnetic means may include a magnetic coil,
may include additional magnets in back of the trough top
wall to increase sputtering there, and may include confine-
ment magnets near the bottom of the trough sidewalls. The
magnets in back of the top wall may have an outer magnet
surrounding an inner magnet of the opposite polarity. The
high aspect ratio of the trough also reduces asymmetry in
coating the sidewalls of a deep hole at the edge of the wafer.
An integrated copper via filling process includes a first step
of highly ionized sputter deposition of copper, a second step
of more neutral, lower-energy sputter deposition of copper
to complete the seed layer, and electroplating copper into the
hole to complete the metallization.

27 Claims, 11 Drawing Sheets
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