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"ARES," Dry Etching Equipment for Next-Generation Mask Processing
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Shibaura Mechatronics Corporation, in cooperation with Toshiba, started the development of "ARES+," (Advanced Reticule Etch System) dry
etching equipment for mask processing in 2006, and began commercial production in 2009.
ARESq,, in which up to four dry etching units can be installed, is designed to deal with a number of thin dry film etchings, and is equipped with an

equipment engineering system (EES) that enhances the reliability management of dry etching performance.

We also developed an extreme ultraviolet

(EUV) mask dry etching process in 2010, and have performed vertical pattern processing of 44 nm half-pitch resolution.
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Thin metal film etching for pattern formation
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Basic structure of dry etching system
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Concept of dry etching mechanism for pattern formation
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Data flow of EES
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Structure of process chamber in ARES
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Results of simulation of argon (Ar) plasma density with and without shutter
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Concept of absorber for dry etching of EUV mask
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Cross-sectional view of 44 nm half-pitch patterns processed by absorber
etching
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Fluctuations of critical dimension (CD) error in half-pitch pattern sizes from
44 nm to 1,000 nm
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