Poly(olefin sulfone)s - A Materials Platform for
A Studying Resist Derived Contamination
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Photoresist derived outgassing species are one of the major concerns for optics contamination in extreme ultraviolet (EUV) lithography exposure tools.
However, to date, identifying and quantifying the species, and the levels, which lead to contamination is still a source of debate. The interplay between EUV
induced resist material evaporation, interaction of these species with the mirror surface and their degradation at the surface under the influence of EUV light
has so far made it difficult to predict mirror contamination based on the chemical structure of the resist. Poly(olefin sulfone)s, formed by the reaction of sulfur
dioxide (SO,) and an olefin, have been identified by us as candidate materials for studying resist-derived contamination.

Poly(olefin sulfone)s * EUV irradiation induces depolymerisation to the parent monomers and SO,
* Provides a materials platform for studying the contamination properties of a range of olefin-based structures

AIMS

* To synthesise and characterise a structurally diverse range of poly(olefin sulfone) materials
* Evaluate the propensity of the materials to cause contamination of EUV optics mirror surfaces
* Gain insight into the types of functional groups and molecular structures which lead to mirror contamination
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SYNTHETIC METHODOLOGIES AND RESULTS

Material Synthesis Witness Plate Contamination Studies
* Increasing monomer molecular weight leads to an increase in contamination
* Relationship between outgassing rate and contamination (carbonization rate)

* Materials synthesised via free radical polymerisation using
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