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(57) Abstract: Methods and apparatus for reducing ruthenium oxide on an extreme ultraviolet (EUV) photomask leverage temperature,
plasma, and chamber pressure to increase the reduction. In some embodiments, a method includes heating the EUV photomask with
a ruthenium (Ru) capping layer with a top surface which has a Ru oxide layer to a temperature of approximately 100 degrees Celsius
to approximately a thermal budget of the EUV photomask, flowing a reducing agent gas into an EUV photomask processing chamber,
and pressurizing the EUV photomask processing chamber to a process pressure to increase a reducing reaction between the reducing
agent gas and a Ru oxide layer on the Ru capping layer. Other embodiments may incorporate remote plasma generators or atmospher-
ic-pressure plasma generators to enhance the reduction of Ru oxides on the Ru capping layer.
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