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Research on micro-multi-fin structure formation by multilaver film

and shape transfer to resin

This thesis describes the fabrication of casting mold with micro-multi-fin structures and
discusses the experimental results of the shape transfer to resin materials. In addition to
horizontal micro-multi-fin structures, a inclined type was newly proposed for well transfer
properties. To optimize the design of these micro-multi-fin structures, the optical characteristics
of the horizontal and inclined micro-multi-fin structures were calculated using FEM and RCWA
optical simulation method. In both of the horizontal and inclined structures, the reflection
intensity increases in blue wavelength range 400-600 nm with increasing the number of fin
layers and fin width and decreasing the ridge pitch and fin thickness.

Using the micro-electro-mechanical system (MEMS) fabrication process such as multi-layer
thin film sputtering, dry etching for micro-ridge formation and the selective side-etching of the
multi-layer thin films, the micro-mold structures having a microscale ridges structure and 0.2
um thick gapped multi-fin structures were successfully fabricated on a Si substrate. The inclined
micro-multi fin structures was realized using these processes on the micro patterned Si substrate
prepared by anisotropic etching method.

The shape transfer to resin materials were examined using cast molding and thermal imprinting
processes. The cast molding was conducted using polydimethylsiloxane (PDMS) to fill the
horizontal and inclined mold. However, PDMS was not filled into the narrow gaps of the both
multi-fin structure. On the other hand, cycloolefin polymer (COP) and poly-methyl
methacrylate (PMMA) were successfully injected into the narrow gaps in both of multi-fin
structured horizontal and inclined mold. In the horizontal multi-fin mold, it was difficult to
release the resin from the mold. Conversely, with the inclined type, the multi-fin shape was
successfully released. Beside, it was confirmed that the mold can be used repeatedly at least 10
times. The optical reflection of the inclined molded COP and PMMA were evaluated and
exhibited a light blue reflection.

Wavelength tunable structures were calculated using FEM optical simulation method. As the
result of the simulation, the deformation of molded micro-multi fin structures showed the
change of reflection in wavelength regions and the prospects for the wavelength tunable
structures were shown.
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