Organic removal on EUVL Ru-capped Mo/Si multilayer by

ozonated DI water (DIO3) to reduce surface damage
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Since the introduction of EUVL technology, it has been achieved a remarkable progress. Because photons of 13.5 nm wavelengths are heavily absorbed by all materials even in the air, imaging system operates in reflection
by mirror in vacuum atmosphere and use of pellicle is forbidden. Therefore, EUVL mask surface, Ru capping layer and absorber layer, is not only exposed to outside and easy to be contaminated during fabrication. And
cleaning process is much more significant in result.

SPM, conventional organic cleaning solution, is ineffective for highly dense carbon contaminant in Ru-capping layer. On the other hand, ozonated water (DIO3) shows high cleaning performance on to both absorber and
Ru-capping layer without residue. However, DIO3 causes the damage and increases the roughness of Ru-capping layer and eventually lead to reflectivity downfall. In this study, various experiments and measurements were
performed to understand the critical DIO3 cleaning process condition for Ru-capping without surface damage. Available DIO3 process conditions were theoretically calculated and tested on Ru-capping layer.
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. Alternative DIO3 is effective for Carbon on both Ru-capping & absorber layer, but leave serious Pit damages on Ruthenium
. The trial of ORP control of DIO3 were performed
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