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(57) Abstract

A water soluble polymer that forms a positive working photoresist that can be used at i-line wavelengths. The polymer is essentially
comprised of a backbone coupled by linkage groups to two pendant groups. The first pendant group is a B-keto carboxylate moiety. This
functional group is designed to undergo a thermal elimination polarity switch to a water—insoluble ketone. A second linkage group couples
a diazonapthoquinone (DNQ) moiety via a 4-sulfonate group, to the backbone. This DNQ moiety undergoes a common photochemical
rearrangement to a water—soluble indene carboxylic acid. After application to a substrate the photoresist film is transformed to a water
insoluble state by heating. This causes the f—keto carboxylate salt to undergo both Hoffman degradation and decarboxylation, liberating
ammonia and CO; and yielding an aliphatic ketone. Subsequently, during the exposure fabrication step, the now water insoluble photoresist
undergoes a common photochemical rearrangement reaction at the DNQ site, which yields an indene carboxylic acid. The polymer product,
in the exposed regions, which contains the highly polar carboxylic acid group, is now soluble in aqueous base developer. As the starting
polymer undergoes two solubility switches, from water soluble to insoluble (after heating) and back to soluble (after irradiation), the
photoresist will create a positive image when developed from an aqueous base.




