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Purpose of Research

Our research focuses on material design through epitaxial growth, aiming to integrate and
enhance the functions of thin-film materials. By fabricating and combining
semiconductors, superconductors, and ferroelectrics at the nanoscale, we strive to create
novel materials for next-generation devices. Particular emphasis is placed on achieving
high-quality and high-performance thin films for applications in quantum computing,
quantum communication, power electronics, and Al-oriented semiconductor technologies.

Summary of Research

This study explores the development of functional thin films through the epitaxial
integration of superconductors and semiconductors, as well as the creation of
ferroelectric nitride semiconductors. Using atomically controlled crystal growth

techniques, we aim to reveal the relationship between interfacial structure and material
properties, leading to the discovery of new functionalities.

Comparison with Conventional

or Competitive Technologies

Our non-equilibrium crystal
growth process enables the
formation of metastable thin-film
phases previously considered
unachievable with conventional
methods.

Expected Applications

We realize integrated devices
that combine semiconductors,
superconductors, and
ferroelectrics on a nitride-based
platform.

Challenges in Implementation

-High-quality functional thin films can be
fabricated via sputtering techniques.
-Epitaxial growth enables seamless
integration of heterogeneous functional
materials.

Future Developments

This technology will be extended beyond
semiconductors, superconductors, and nitrides to a
wide range of thin-film electronic materials.

Scaling up for mass production
remains a challenge, and we
welcome industry-academia
collaboration to address this issue.

What We Expect from Companies
We seek partners with expertise
in high-purity thin-film materials
and advanced crystal growth
equipment for joint development.
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