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Abstract Mo/Si multilayer coating process is one of the key technologies for extreme ultraviolet lithography. In
order to optimize the coating process of Mo/Si multilayers, we study the influences of environment pressure and
target-substrate distance on the surface roughness of Mo/Si multilayer coating. A model of atomic deposition is
established based on the physical process of magnetron sputtering. The variations of incident angle and the energy
distribution of depositing atoms with environment pressure and target-substrate distance are investigated. Moreover,
the experiments are performed to fabricate Mo/Si multilayer coating samples using a direct current magnetron
sputtering coating machine, and the evolutions of the surface roughness and power spectral density with
environment pressure and target-substrate distance are studied. The conclusion obtained from the model agrees well
with that from the experiments, and the proposed model can provide a theoretical explanation for the results
measured by the experiments.
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Fig. 8 Surface roughness of Mo/Si multilayer coatings measured at different gas pressures.
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Fig. 10 Surface roughness of Mo/Si multilayer coatings measured at different target-substrate distances.
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