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Carbon deposition experiment on a mask for EUV Lithography
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Accelerated carbon film growth was carried out using a rotary-pump-level vacuum chamber connected to a
beamline (BL) with a Be window to investigate the nature of carbon contamination on masks and mirrors for EUV
(extreme ultraviolet) lithography with the goal of developing a cleaning technology. The nature of the chemical
bonds in the film was examined with XANES using BL-2 of the SR Center, and the spectra were compared with
those for a mirror contaminated in an EUV exposure tool. The results revealed that the carbon film contained a
large amount of hydrogen and is similar to that formed in the exposure tool. Using this type of carbon film to test
cleaning technology, we successfully demonstrated the recovery of reflectivity. In addition, carbon film was
formed on a nano-scale patterned mask and used to investigate the characteristics of the film coverage.
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Table 1. Carbon film thickness as
exposure time and dose
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Fig. 1. EUV reflectivity change of Si-capped multilayer
mirror; (a) initial), (b) contaminated and (c) cleaned ones.






