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In this research, epitaxial thin films of perovskite oxide were grown on glass substrate by the imprint
eptiaxy method. The main focus of the research was top—-down fabrication of 3-dimentional nanostructure
on the film through thermal imprint process by using a nano-structured single crystalline mold.

As a first step, LaAlO; thin film was fabricated on a soda glass substrate with a LaSrAlQO, mold with
step and terrace structure. Although the obtained LaAlO, was epitaxially crystallized, the step and
terrace structure was not transferred. Instead, valley-Ilike periodic structures appeared at the region
where the steps of the LaSrAlO, mold contacted. These valley structures were originated from defects
in the LaAlO; film, which were introduced due to the large difference of c-axis length between LaAlO,
and LaSrAlQ,. This phenomenon can be used as a new method to make 2-dimentional pattern on the film
made by imprint epitaxy method.

Next, similar experiment was conducted with LaSrAl0, mold which has |ine and space structure with
“100 nm pitch and depth. Transfer of the structure was not achieved because the mold was broken when
applying a pressure required to thermal imprint. To realize the fabrication of 3-dimensional structure
by imprint epitaxy method, single crystalline mold of which mechanical strength is high is needed. On
the other hand, the area contact with the mold showed a structure with several nm of height. In addition,
cross—sectional TEM measurement revealed that the area not contact with the mold was also crystallized
due to lateral epitaxial crystallization of LaAlO,.

In conclusion, it was indicated that the material of single crystalline mold must be mechanically
strong for fabrication of 3-dimensional structure. On the other hand, 2-dimensional structure can be
fabricated by imprint epitaxy method through introducing defects on patterned area, which is a promising
application of this method.
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