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This study focused on the measurement technique of the shape parameter
indicating the sidewall roughness information of nanoscale line patterns, called line edge roughness
(LER). LER is essential for the performance evaluation of semiconductor devices and process
technologies in lithography technology. We proposed and fabricated an LER standard sample whose
roughness shape is characterized with high accuracy. As a result of the experimental verification,
it was confirmed that the fabricated sample reflected the roughness shape according to the design,
and the feasibility of the LER standard sample was demonstrated. We also carried out an enhancement
of the LER measurement technique using an atomic force microscope. As a result, high-precision
measurement of the sidewall shape of resist ﬁatterns and quantitative evaluation of shrinkage
deformation during electron beam exposure, which had been difficult with conventional techniques,

became possible.
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