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Micro Molding in Capillaries for Micro/Nano Patterning of Rare-Earth-lon Doped Ceramics on

Flexible Sheets
T. ASANUMA, S. WATANABE, H. HYODO, K. SOGA, M. MATSUMOTO

(Tokyo Univ. Sci., t.asanuma@matsulab.net)

The deposition of rare-earth-ion-doped (RE-) inorganic phosphor films on plastic sheets has attracted much attention for
the fabrication of flexible devices. In this study, we employ a calcination-free method of patterned RE-NP films on plastic
sheets. A PDMS mold fabricated by using a silicon mold was placed in contact with a PET sheet. Droplets of RE-NP
dispersion were deposited at one of the open ends of the PDMS mold. The dispersion spontaneously filled the channels by
capillary force. After the removal of the PDMS mold, a patterned RE-NP film was obtained on the substrate. Figure 1 shows
fluorescence microscope images of a patterned Y-Os—NP film on a PET sheet under the infrared irradiation, indicating
upconversion luminescence from the line regions. The density of RE-NP in the films depended on the preparation conditions
such as the number of deposition of the suspension, size of RE-NP, concentration of the suspension and the size of
capillaries. Figure 2 represents an SEM image of a patterned NaYF,-NP film with a line width of 500 nm on an ITO/PEN
sheet.



