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Atomic layer control of the coffee ring effect and its application to inovative
thin-film technology

Osada, Minoru

5,000,000

This study aims to understand and control the coffee-ring effect by using
atomic film materials (nanosheets). Our group recently found that a simple one-drop approach (single
droplet assembly) improves the “ drop casting” fabrication of high-quality 2D thin films. The
one-drop assembly enables the suppression of the coffee-ring effect while achieving a uniform
deposition of 2D thin films, offering new possibility of drop casting. In this study, we extended
the one-drop approach to various inorganic nanosheets, aiming at the development of an innovative 2D
thin-film technology. The mechanism and control strategies of the coffee-ring effect were analyzed,
and several factors for successful deposition have been considered. We also explored a new strategy
for scaling up our technique using an automated device, and successfully developed a new deposition
process that enables a large-scale (>4 inchg ) manufacturing for controlled assembly while reducing
time and sample consumption.
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