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Extreme Ultraviolet (EUV) Lithography is considered a leading candidate for 

future node manufacturing due to its high resolution and simplified process 

compared to optical multi-patterning schemes. However, minimization and 

control of line-edge roughness (LER) and contact-edge roughness (CER) is one 

of the current challenges limiting EUV line and hole printability [1-3]. One 

significant contributor to roughness/irregularity at EUV is photon shot noise 

(PSN); others are the physical and chemical reactions encountered in photoresist 

processing.  This paper comprises a simulation-based study using a physics-

based stochastic EUV model to decouple the PSN contribution to LER from that 

of the resist. We present and test several computational methods using either 

explicit utilization of the Poisson statistics of PSN [2] or direct Monte-Carlo 

simulation of the average number of absorbed photons in resist to estimate the 

contribution of PSN to LER. We also discuss the approach to separate the optical 

and resist contributions based on Monte-Carlo stochastic simulations of certain 

ad hoc patterns by varying the incident dose within a wide range. Finally, the 

study concludes with an estimation of pattern variability as a function of resist 

parameters using a novel systematic resist parameter optimization approach. The 

current scope of this paper is to asses and compare several computational 

approaches to estimate PSN and other stochastic contributions to LER, which are 

otherwise inseparable in actual EUV lithography. A detailed understanding of 

the various stochastic mechanisms benefits LER mitigation efforts in EUV 

lithography.  
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