IMEC Industrial Affiliation Program

This [IAP is part of IMEC's R&D platform towards sub-32nm CMOS:
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The Advanced Lithography program is focusing on (sub-)32nm half-pitch lithography options.

It is clear that 32nm half pitches will be extremely difficult to resolve using 193nm immersion lithography, at least if single
exposures are targeted. Although it is theoretically possible, it will require high-index fluids instead of water as immer-
sion liquid, but also an optical material for the last lens element with a higher index and additionally a very-high-index
photoresist. Especially the development and the ROI model for the high-index optical material are considered a potential
roadblock today. Also the manufacturability of hype=NA (NA > |) imaging, limits of chemically amplified resists and de-
fectivity requirements will remain challenging.

When considering double patterning using (water) immersion lithography, 32nm half pitches become feasible, but it re-
mains questionable whether this is a cost effective solution for some applications. Since no fundamental new infrastructure
needs to get in place, double patterning could be the only option that is timely available for patterning the 32nm half-pitch
node.

On the other hand, EUV lithography is seen today as the prime candidate for printing the critical layers of 32nm half-pitch
nodes. Moreover, EUV lithography also has extendibility to 22nm and even below. For EUV lithography the biggest risk
will most likely be the timely readiness of the total infrastructure (resist, reticle technology...). The EUV projects that are
proposed in this program are intended to accelerate the infrastructure development.
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