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Ruthenium is one of the promising metals for using its nanoelectronics technology to form metallization tracks of integrated circuits
with sub-10 nm element sizes. The formation is carried out using the process of plasma chemical etching in oxygen-containing plasma or
In plasma with chlorine additives. In O, /Ar plasma, Ru etching iIs caused by the formation of volatile RuO, compounds on the metal
surface. The rate of Ru etching increases linearly with an increase in the concentration of oxygen atoms, but the effect of ion energy on

metal etching has not been studied, although the anisotropy of etching is determined by ion bombardment. This paper presents the
results of a study of the etching of a ruthenium film depending on the ion energy in an oxygen plasma with a small addition of Kr.
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Fig. 1. Dependence of the etching rate of Ru on the energy of ions in plasma
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It is shown that the rate of etching of the ruthenium surface in O, plasma with a small addition (5%o) of the inert gas
Kr increases linearly with an increase in ion energy from 35 to 135 eV. Using X-ray photoelectron spectroscopy, it
was found that a reaction thin layer of RuO, oxide is formed on the ruthenium surface during etching at low ion
energy (~35 eV). This indicated that metal etching is limited by ion bombardment.



