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Systems and methods for depositing an amorphous carbon hardmask film include arranging a substrate
in a processing chamber; supplying a carrier gas to the processing chamber; supplying a hydrocarbon
precursor to the processing chamber; supplying fluorine precursor from a group consisting of WF,, NFy,
SF., and Fsto the processing chamber, wherein a, b and ¢ are integers greater than zero; one of supplying
plasma to the processing chamber or creating plasma in the processing chamber, wherein fluorine from the
fluorine precursor combines with hydrogen from the hydrocarbon precursor in gas phase reactions; and
depositing an amorphous carbon hardmask film on the substrate.
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Systems and methods for depositing an amorphous carbon hardmask film include
arranging a substrate in a processing chamber; supplying a carrier gas to the processing
chamber; supplying a hydrocarbon precursor to the processing chamber; supplying
fluorine precursor from a group consisting of WF,, NF,, SF., and F, to the processing
chamber, wherein a, b and c are integers greater than zero; one of supplying plasma to
the processing chamber or creating plasma in the processing chamber, wherein fluorine
from the fluorine precursor combines with hydrogen from the hydrocarbon precursor
in gas phase reactions; and depositing an amorphous carbon hardmask film on the

substrate.
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