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Development of NIR Absorbing Organic Semiconductors Bearing Colorless and
Transparent Characteristics (\SANKEN, Osaka University, 2ICS-OTRI, Osaka University)
OYutaka Ie'?

Near-infrared (NIR) organic semiconductors have attracted significant interest for
applications in photodetectors and organic solar cells within the field of organic electronics.
The development of organic semiconducting materials with NIR absorption properties requires
the molecular design of compounds with a narrow energy gap between the highest occupied
molecular orbital and the lowest unoccupied molecular orbital. Furthermore, achieving
wavelength selectivity in the NIR region could enable new applications in colorless and
transparent organic electronics. In this study, we discuss the molecular design and synthesis of
novel m-conjugated molecules exhibiting selective light absorption in the NIR region.
Additionally, we present preliminary results from NIR wavelength-selective photodetectors
and solar cells based on these molecules.

Keywords : NIR-Absorbing Dyes; Organic Electronics; Organic Solar Cells; Organic
Semiconductor; Photodetector
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1) K. Yamamoto, S. M. Quintero, S. Jinnai, E. Jeong, K. Matsuo, M. Suzuki, H. Yamada, J. Casado, Y.
le, J. Mater. Chem. C 2022, 10, 4424.

2) K. Yamamoto, S. Jinnai, Y. le, Bull. Chem. Soc. Jpn. 2024, 97, uoac036.
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Organic-Inorganic Hybrid Materials for Broadband and High-Efficiency Solar Energy
Utilization

(!School of Advanced Science and Engineering, Waseda University) OAyumi Ishii!

Detection of near-infrared (NIR) light is essential for photoenergy conversion systems, such as
solar cells and photodetectors. In this study, we propose a novel NIR detection method utilizing
lanthanide-based up-conversion (UC) materials, which can convert NIR light into visible or
ultraviolet light through a highly efficient energy transfer process from organic dyes to
lanthanide ions. We report the development of energy-converting organic-inorganic hybrid
materials and their application in highly efficient, broadband photoenergy conversion systems.
Keywords : Photoenergy conversion, Organic-inorganic hybrid, Near-infrared light, Up-
conversion, Lanthanide
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© The Chemical Society of Japan - [E]JF403-1am-02 -



[E]F403-1am-04 BALES B10585FES (2025)

L7

IAVEA VT HIT 4V RICKHKRIGE MM ERET -

Salb—
ER

(BEHF) OHig A
Solar Cell Materials Design and Exploration by Simulation and Informatics (RIKEN) O
Takahito Nakajima
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We aim to realize material and molecular designs and exploration of next-generation solar
cell materials by integrating materials simulation and informatics using the supercomputer
“Fugaku” and HPC and to demonstrate the proposed novel materials in collaboration with
industry and experimental groups for social implementation. In my presentation, 1 will
introduce our recent efforts for this goal.

Keywords : Quantum Chemistry Simulation, Materials Informatics; Perovskite Solar Cells;
Fugaku
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Film Fabrication of Organic-inorganic Halide Perovskite by Bar-coating Method and its Solar
Cell Properties (' Osaka Institute of Technology, *Graduate School of Engineering, Osaka
University) O Akihiko Fujii'?

Organic-inorganic halide perovskites attract much attention as candidate materials to realize
printed and low-cost solar cells, because their source materials are soluble in a typical organic
solvent and the conventional coating processes including the thermal reaction under low
temperature at around 100 “C are available. Here, the bar-coating technique was utilized as a
practical uniaxial coating process, and the thin film characteristics of a typical organic-
inorganic halide perovskite, CH3;NH3Pbl; (MAPbIs) were investigated. By using the bar-
coating process, the 100-um-size crystal grains appeared and the plane orientation [100] of
MAPDI; was vertically aligned in the thin film on the substrate.! The film thickness could be
controlled by adjusting the sweep speed of the coating bar.? In the solar cells with the bar-
coated MAPDI; thin film, the carrier transport material and device structure were carefully
selected, then the high power conversion efficiency of 17.2% was achieved.?

Keywords : Organic-inorganic Halide Perovskite, Bar-coating, Solar Cell
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