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Abstract
Abstract word count not more than 400 words, All fonts must be Times New Roman, and follow the font size, position, and spacing according to the template. It should not exceed 1 page.  Our recent electron beam lithography studies, as a prelude to EUVL, on a new hybrid copolymer resist MAPDST-co-TPMA (where MAPDST = 4-(methacryloyloxy)phenyl)dimethylsulfonium trifluoromethanesulfonate; TPMA = triphenyltinmethcrylate) reveal that the resolution enhancement of nano-patterns from 20 nm down  to12 nm is attributed to the attachment of an  inorganic tin unit (TPMA) in the poly-(MAPDST) matrix.  In order to understand this phenomenon, we have investigated photodynamic studies for MAPDST-co-TPMA thin films under monochromatic synchrotron radiation (103.5 eV; ~12 nm) using XPS and NEXAFS as surface analytical spectroscopy techniques. The results showed the fast fragmentation and the oxidation process of hybrid resist thin films observed under the given experimental conditions. The survey XPS profile shows the quick oxidation of resist thin films during the initial 30s of irradiation, while increasing the irradiation time upto 300s a gradual decrease in the surface oxygen content was observed. The HR-XPS profile shows the Sn signals with 3d5/2 and 3d3/2 oxidation states illustrate the presence of a high efficient oxidation process of tin metal. All the SR studies reveal the faster desorption of the sensitive sulfonium triflate, together with changes in the sulfur content and the polymer backbone. Due to its high optical density, Sn (10-12) it is hypothesized, absorbed more number of EUV photons with no desorption than the other lighter elements (C, O or S) in the resist structure. It is therefore suggested that the presence of Sn linked directly to the polymer backbone would enable efficient local fragmentation processes, changing the rate of energy transfer and leading to higher EUVL resolution compared to non-hybrid resists.
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