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Methods and apparatus for selectively depositing a tungsten layer atop a dielectric surface. In
embodiments, the method includes: depositing a tungsten layer via a PVD process atop a substrate field and
atop a sidewall and a dielectric bottom surface of a feature disposed in the substrate to form a first tungsten
portion having a first thickness atop the field, a second tungsten portion having a second thickness atop the
sidewall, and a third tungsten portion having a third thickness atop the bottom surface, wherein the second
thickness is less than the first thickness and third thickness; oxidizing a top surface of the tungsten layer to
form a first oxidized tungsten portion atop the field, a second oxidized tungsten portion atop the side wall,
and a third oxidized tungsten portion atop the bottom surface; removing the first, second, and third oxidized
tungsten portions, wherein the second tungsten portion is completely removed from the sidewall; and

passivating or completely removing the first tungsten portion from the field.
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[ 3L 232H 4% ] METHODS FOR SELECTIVE DEPOSITION OF TUNGSTEN

ATOP A DIELECTRIC LAYER FOR BOTTOM UP GAPFILL
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Methods and apparatus for selectively depositing a tungsten layer atop a dielectric
surface. In embodiments, the method includes: depositing a tungsten layer via a PVD
process atop a substrate field and atop a sidewall and a dielectric bottom surface of a
feature disposed in the substrate to form a first tungsten portion having a first thickness
atop the field, a second tungsten portion having a second thickness atop the sidewall,
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and a third tungsten portion having a third thickness atop the bottom surface, wherein
the second thickness is less than the first thickness and third thickness; oxidizing a top
surface of the tungsten layer to form a first oxidized tungsten portion atop the field, a
second oxidized tungsten portion atop the side wall, and a third oxidized tungsten
portion atop the bottom surface; removing the first, second, and third oxidized tungsten
portions, wherein the second tungsten portion is completely removed from the
sidewall; and passivating or completely removing the first tungsten portion from the

field.
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