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Creation of molecular flow devices for environmental gas exchange by
self-standing thin films with nano through holes

Kawata, Hiroaki
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In nano pipes around 100nm diameter gas molecules are transported while
colliding with the pipe walls, and gas flow becomes the molecular flow. Filters made of nano pipes
can be applied in environmental gas exchange devices. For obtaining nono pipe filters, we have
developed a new imprint process for fabricating popular resin films with fine through-holes. We have

developed a water-soluble sacrificial layer process, a low-temperature thermal imprint process, and
an imprint-photolithography hybrid process, by which the aspect ratio of fine patterns can be
enhanced. As a result, a free-standing acrylic film with a diameter of 0.5 py m and a thickness of 1
p m was produced over a diameter of 5 mm without damage. In addition, we also fabricated an optical

device usin% Bitch variable grating by applying the mechanical stress using the self-supporting
resin film fabrication technology.
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