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(57) Abstract: Exemplary etching methods may include flowing an oxygen-containing precursor into a processing region of a semi-
conductor processing chamber. The methods may include contacting a substrate housed in the processing region with the oxygen-con-
taining precursor. The substrate may include an exposed region of ruthenium, and the contacting may produce ruthenium tetroxide. The
methods may include vaporizing the ruthenium tetroxide from a surface of the exposed region of ruthenium. An amount of oxidized
ruthenium may remain. The methods may include contacting the oxidized ruthenium with a hydrogen-containing precursor. The meth-

ods may include removing the oxidized ruthenium.
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