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Abstract

Thiswork is focused on the ArF photoresist which is
the key chemicalsfor the next generation of integrated
circuit (1IC) manufacture. Polymethacrylateand Cycloolefin
copolymers were synthesized for use as single layer
photoresists. The effect of composition, the developing
processes, and the kinetic reaction of the photoresist on the
lithographic performance were investigated. Thefirst part
of thiswork was to investigate effect of each component of
the commercialized acrylate photoresist, which isthe MAA,
MMA, TBMA, and IBMA, on the contrast curve and the
lithographic performance of the photoresist. 1n the second
part, the tertamyl group was substituted for the tert-butyl
group as the acid-labile group in the photoresist. The
dissolution inhibitor (DI) was aso added to investigate the
effect of DI on the developing characteristics of the
photoresist. The dehydration and the crosslinking
reaction of the tertiary alcohol by photoacid was used to
design the negative-tone ArF photoresist in third part of
thiswork, and the kinetic study of the dehydration reaction
was also investigated. The fourth part of this work was to
enhance the RIE resistance of the photoresist by
substituting the cycloolefin structure for the acrylate
structure. In the last part, by shortening the side-chain
structure of resin in third part, the higher thermal stability
and better lithographic performance would be expected.
The results demonstrate that all these designed photoresists
are promising candidates for 193nm photoresist.

Keywords. CAMP, 193nm lithography, methacrylate,
kinetics of dehydration, cycloolefin.
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