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Comprehensive Physical Optics Study of Mask Roughness
in EUV Interference Lithography

Extreme ultraviolet interference lithography (EUV-IL) is a conceptually simple and experimentally
powerful method for patterning periodic nanostructures. EUV-IL using synchrotron radiation has
recently emerged as a powerful tool for understanding the challenges involved with transitioning
from 13.5 nm to 6.x nm wavelength sources [1,2].

At the ANSTO Australian Synchrotron, a new EUV-IL exposure and metrology instrument is
in development for installation at the Soft X-ray (SXR) beamline. A comprehensive model of
SXR APPLE-II undulator source, beamline optics and the endstation has been constructed using
Synchrotron Radiation Workshop (SRW) physical optics code to evaluate the achievable lithographic
performance at 6.7 nm wavelength [3]. Source properties such as polarisation and coherence, as well
as mask geometry and roughness –including surface roughness, line-edge, and line-width roughness
–were modelled to study the effect on the quality of the aerial images.

Multiple quality metrics were evaluated for their sensitivity to the effects of roughness magnitude
and roughness correlation length. The results of this study provide a basis for the optimization of
source properties, mask design and lithography processes that will be applied at the SXR beamline.
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