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Construction of nano-structured functional thin films on flexible nanoimprinted
polymer substrates with atomically patterned surfaces
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The aim of this project was to establish a fundamental and elemental
technology for the creation of novel flexible electronic devices by depositing wide-gap oxides such
as Zn0 and Ga203 and conductive polymer films on the nanopatterned surface of polymer substrates
such as polyimides by applying the atomic-level thermal nanoimprinting method for formation of a
nano-periodic ultra-flat surface. We succeeded in nanopattern-transferring for polymer substrates
using an atomic step ultra-flat sapphire mold with a height of about 0.3 nm. Room-temperature growth

of high-performance ultra-smooth ZnO films on ultra-smooth polymers by PLD and room-temperature
synthesis of oriented B -Ga203 crystal films by laser annealing on polymers with amorphous
alumina/Zoriented ZnO double buffer layers were successfully achieved. Atom-stepped ultra-flat
conductive organic thin films on polymers were also successfully prepared.
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