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Strategic International Collaborative Research Program (SICORP)
EIG CONCERT-Japan Joint Research Program
Executive Summary of Final Report

1. Project title : [PRintable fully inorganic porous metal Oxide based PERovskite Solar Cells:
defining charge selective oxides for high-efficient and low-cost device structure |
2. Research period : 04/2019 ~ 03/2022

3. Main participants : Japan-side
Name Title Affiliation Role in the
research
project
Pl Seigo Ito Professor University of Hyogo Research
guidance,
experimental
work
Co-PI Ryuki Tsuji Ph.D University of Hyogo Experimental
Student work
Co-PI Eiji Kobayashi Senior Kishu Giken Kogyo Experimental
Staff Co,, Ltd. work
Collaborator | Akito Endo Manager Kishu Giken Kogyo Experimental
Co., Ltd. work
Collaborator Ryoto Researcher | Kishu Giken Kogyo Experimental
Funayama Co., Ltd. work
Total number of participants throughout the research period: 5
Partner-side
Name Title Affiliation Role in the
research
project
PI Andreas Hinsch | Senior Fraunhofer Institute | Research
researcher | for Solar Energy guidance,
Systems experimental
work
Co-PI Lionel Flandin Professor Université Savoie Research
Mont Blanc guidance,
experimental
work
Collaborator | David Martineau | Researcher | Solaronix S.A. Experimental
work
Collaborator | Simone Pos-doc Fraunhofer Institute | Experimental
Mastroianni for Solar Energy work
Systems
Collaborator | Lukas Wanger Pos-doc Fraunhofer Institute | Experimental
for Solar Energy work
Systems
Collaborator | Dmitry PhD Fraunhofer Institute | Experimental
Bogachuk student for Solar Energy work
Systems
Collaborator | Lara Perrin Associate Université Savoie Experimental
Professor Mont Blanc work

Total number of participants throughout the research period:

7
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4. Summary of the international joint research

The functionalization of charge selective porous metal oxide electrode layers is crucial for
achieving high efficiency in novel solar cell concepts. Hybrid organic-inorganic halide
perovskite solar cells (PSCs) have attracted an impressive attention in the photovoltaic and
optoelectronic world because of their striking and remarkable properties. Printable inorganic
porous metal oxides with carbon/graphite counter electrodes will compose the enhanced
cell structure for a uni-directional charge transport resulting in open circuit voltages close to
the theoretical limit with up-scalable materials and processes. This will contribute to the
development of an efficient and sustainable PV technology which can be produced locally.
The project partners have been selected from different branches of knowledge to assure an
all-embracing analysis and innovative solutions, including the addition of graphene oxide,
the use of the largest soft X-ray synchrotron in Japan and patented perovskite solution
approaches. Active exchange of junior researchers and know-how are planned to be the
basis for the success of this joint project. The project is accompanied by two companies for
the assessment of the industrial relevance and demonstration of large area devices. With
the aim to increase the visibility of the collaboration and to promote interaction and
discussion with external research institutes and interested companies, three focused
symposia are planned at the project partners ‘institutions. Finally, the presentation of results
at international conferences and joint publications in scientific journals are planned.

5. Outcomes of the international joint research
5-1 Scientific outputs and implemented activities of the joint research

Through this international project, we concluded a joint research agreement, dispatched
researchers from the Japanese side, held a meeting on the WEB, conducted joint research,
and published several papers with results. Due to the influence of COVID-19, the European
side visited Japan only by attending the academic conference, and the researchers could
not stay for a long time. Regarding this, we plan to continue to build close relationships and
promote joint research.

5-2 Synergistic effects of the joint research

As an exchange from Japan, a graduate student from the University of Hyogo stayed at
Fraunhofer ISE in Germany for one month in October 2019 to conduct joint research. The
research exchange became the cornerstone, and the exchange of samples with the doctoral
student of the other party became smoother, and four co-authored papers have already
been published. Furthermore, as related content, two papers and two patents are currently
being written by the Japanese side.

As an exchange from the European side, researchers from Germany and France gave
presentations as invited speakers at the International Conference (IPEROP-20) held in
Tsukuba in January 2020, and immediately after that, both researchers gave presentations
at the University of Hyogo, held a research meeting, and exchanged joint research.

5-3 Scientific, industrial or societal impacts/effects of the outputs

The world's best-stable perovskite solar cell has demonstrated durability equivalent to 20
years in an outdoor environment. On the other hand, there are still problems in improving
the conversion efficiency and reducing the manufacturing cost. In parallel with the
optimization of the structure and materials of the solar cell by the research institutes, the
companies will aim to put the perovskite solar cell into practical use with a two-wheeled
system in which the company promotes the improvement of the production equipment and
the verification of the manufacturing method. When the influence of the coronavirus has
diminished and it is now possible to go to Europe, we will continue to set detailed joint
research policies.
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