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Abstract Extreme ultraviolet (EUV) multilayer are crucial components of EUV lithography optical systems. During the
operation of lithography systems, the performance of EUV multilayer mirrors can be affected significantly by surface
contaminants, thus resulting in reduced light-source output power and decreased overall system lifespan. Understanding
the contamination of EUV multilayer mirrors and developing targeted control technologies can enhance the stability and
longevity of EUV lithography systems. This paper reviews the research progress on the contamination control of EUV
multilayer mirrors, with emphasis on the causes of surface contamination and cleaning technologies. It provides a detailed
overview of the main contaminants and formation mechanisms of multilayer mirrors in EUV lithography systems, as well
as prevention, suppression, and cleaning techniques for different contamination types.
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Fig. 5 Photograph of the inner side of an experimental chamber
in which a low pressure (argon) gas is irradiated with a
pulsed beam of EUV photons™ (blueish glow at the
position where the EUV beam travels indicates the

interaction between the EUV photons and the gas)
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Fig. 15 Experimental and simulated X-ray reflectivity (XRR) data™"’. (a) As-deposited sample; (b) sample annealed at 400 °C for

20 min (inset: layered model used in simulation)
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Fig. 17 Low energy ion scattering spectra of ZrO, layers grown on a Si (100) substrate with 5 nm amorphous silicon as the bottom

layer[”"‘]. (a) High-O ZrO, layers (0. 3-3. 4 nm); (b) low-O ZrO, layers (0. 3-1. 7 nm) (insets: magnified view of the Si peak and

layered model of deposition structure)
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