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Next generation solar cells contributing to carbon neutral and circular economy ('Dep. of
General Systems Studies, Grad. School of Arts and Sciences, The Univ. of Tokyo, *Research
Association for Technology Innovation of Organic Photovoltaics) OHiroshi Segawa'*

The studies of the next-generation high-performance solar cells have been mainly conducted
about the perovskite solar cells (PSCs). The power conversion efficiency (PCE) over 26%
was achieved about twelve years from the advent of the PSCs. At the next stage, it is demanded
that these photovoltaics contribute to the carbon neutral as well as circular economy. In this
lecture, the current situation and the future prospects of the next generation solar cells will be
reviewed based on the state-of-the-art technology trend of the PSCs.

Keywords : Organometal Halide Perovskite; Perovskite Solar Cell; Next Generation
Photovoltaics; Carbon Neutral; Circular Economy
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[1] G. Giorgi, J. Fujisawa, H. Segawa, K. Yamashita, J. Phys. Chem. Lett., 4,
4213-4216 (2013).
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Development of Building Integrated Perovskite Photovoltaic Glass (Panasonic Holdings
Corporation) OTaisuke Matsui

We Achieved world’s highest level energy conversion efficiency of 18.1% in a practical size
of 804cm? by our unique material composition and process innovations. Using the unique inkjet
printing technology that we have cultivated over the years, we are able to directly print
perovskite solar cells on building glass materials which has unevenness and undulation. This
enables us to improve reliability, rigidity and flexibility in size and design. This product is able
to generate electricity with harmonizing our lives integrated with windows, walls, or wherever
glass is used.

Keywords : Perovskite Solar Cell; BIPV
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Perovskite/silicon tandem solar cells (Department of Electrical and Electronic Communication
Engineering, Tokyo City University) ORyousuke Ishikawa

In recent years, the development of "tandem solar cells," which generate electricity by stacking
different types of solar cells, has accelerated worldwide in order to improve conversion
efficiency, and a conversion efficiency of over 30% has been reported for the combination of
perovskite and silicon. Normally, this combination uses a silicon wafer with a thickness of
about 200 pm for the bottom cell, which does not take advantage of the thin and flexible
characteristics of perovskite. Therefore, by making the bottom cell, a silicon heterojunction
solar cell, thin enough to bend, the "perovskite/silicon tandem solar cell" is given flexibility
and is also lightweight, aiming to enable installation in places where it was difficult to install
conventional solar cells. So far, a conversion efficiency of 26.8% has been achieved with a
tandem structure with an 80 pum thick silicon heterojunction solar cell.

Keywords : Perovskite; Silicon, Tandem; Solar Cells
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1) Saito, K.; Shishido, H.; Ishikawa, R. Fabrication of Thin Silicon-Heterojunction Solar Cells for
Bendable Perovskite/c-Si Tandem Solar Cells. Proc. EUPVSEC2023 2023, 10.4229 (1A0.6.6).
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Durable Perovskite Solar Cells Using CNT Electrodes ('Graduate School of Engineering,

Nagoya University, *Institute of Materials Innovation, Institutes for Future Society, Nagoya

University, ’DENSO CORPORATION) ONaoki Ueoka,' Achmad Syarif Hidayat,' Hisayoshi
Oshima,? Yoshimasa Hijikata,? Yutaka Matsuo'-?

Carbon nanotubes (CNTs) exhibit excellent durability due to their chemical stability and
resistance to oxidation and corrosion. As a p-dopant material, nitric acid can p-type dope CNT
electrodes, enhancing their performance. However, it can easily damage the perovskite layer,
preventing direct solution application, and requires careful handling. In this study, we found
that using 2,2,2-trifluoroethanol (TFE) as a p-dopant allowed for easy doping of CNT
electrodes without damaging the perovskite layer, significantly improving the durability of
perovskite solar cells.

In practice, perovskite decomposed and generated almost no electricity after 30 days of
storage under ambient conditions without encapsulation when using a silver electrode. In
contrast, with TFE-doped CNT electrodes, electricity generation was still observed even after
260 days under the same conditions. Additionally, the appearance of the device indicated that
the TFE-doped CNT electrode suppressed the decomposition of the perovskite layer.

Keywords : Carbon nanotube,; Perovskite solar cell; 2,2,2- Trifluoroethanol; p-dopant
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1) N. Ueoka, A. S. Hidayat, H. Oshima, Y. Hijikata, and Y. Matsuo, Photochem. 2024, 4, 319.
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