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As EUV lithography goes into high-volume manufacturing in 2019, the focus of the 
lithography community is shifting from “if and when” to “how well” EUV will enable the 
continued scaling of integrated circuits. For semiconductor manufacturing with EUV 

lithography beyond the first generation, several fundamental topics are being addressed to 
enable single-patterning EUV lithography at lower k1 values. Such topics include resolution 

and etch-resistance of the photoresist, the stochastic nature of the photon-resist interaction, 
the three-dimensional nature of the photomask, the mask-side non-telecentricity of the 
reflective imaging optics, etc. Mitigation of the side effects produced by the aforementioned 

aspects of the EUV lithography will allow it to extend into the initial years of the next decade 
with minimal use of double patterning. Minimization of these effects is also essential for the 

adoption of the high-NA (0.55) EUV exposure system, which is presently under development 
at ASML and whose goal is to enable EUV lithography to provide continued scaling in 
semiconductor manufacturing well into the next decade. 
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