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Designing organic semiconductors for efficient infrared photovoltaics

Suzuki, Mitsuharu
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Organic photovoltaics is considered as a promising technology for the
efficient use of renewable energy. One of the key challenges is improving the photovoltaic
efficiency at near-infrared (NIR) wavelengths over 800 nm. This study evaluated newly designed and
synthesized NIR-active non-fullerene acceptor molecules, confirming that non-symmetric molecules
surpass the symmetric counterparts in resulting photovoltaic efficiency. In addition, one of the
newly synthesized molecules showed a photovoltaic response at over 1000 nm wavelengths, with a
relatively small negative impact from carrier recombination.
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2DPP-CHO 848 0.16 0.55 36 0.033
2DPP-2CHO 841 0.15 0.49 37 0.027
2DPP-MN 905 0.084 0.47 29 0.011
2DPP-2MN 964 0.045 0.58 36 0.0095

@ Jgc: short-circuit current density, Voc: open-circuit voltage; FF: fill factor, PCE: power-
conversion efficiency.

bDevice structure: ITO/ZnO/P3HT:NFA/MoO5/Ag.

¢QOPV performance was evaluated under simulated AM1.5G illumination at 100 mW cm=2.
dMeasured as films.
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ID-DPP-IC 1097 0.81 0.51 46 0.19

@ Jgc: short-circuit current density, Voc: open-circuit voltage; FF: fill factor, PCE: power-
conversion efficiency.

bDevice structure: ITO/ZnO/PBDB-T:NFA/MoO5/Ag.

¢QPV performance was evaluated under simulated AM1.5G illumination at 100 mW cm=2.
dMeasured as films.

NFA
1000 nm



3 3 0 2

Jeong Eunjeong Ito Tatsuya Takahashi Kohtaro Koganezawa Tomoyuki Hayashi Hironobu Aratani 14
Naoki Suzuki Mitsuharu Yamada Hiroko
Exploration of Alkyl Group Effects on the Molecular Packing of 5,15-Disubstituted 2022

Tetrabenzoporphyrins toward Efficient Charge-Carrier Transport

ACS Applied Materials & Interfaces

32319 32329

Dol
10.1021/acsami -2c07313

Mitsuharu Suzuki, Kanta Suzuki, Taehyun Won, Hiroko Yamada 10

Impact of substituents on the performance of small-molecule semiconductors in organic 2022
photovoltaic devices via regulating morphology

J. Mater. Chem. C 1162-1195

DOl
10.1039/D1TC04237H

19 0 3

102

2022

102

2022




Qiao Kun

83

2022

12 CSJ 2022

2022

Yusuke Kimoto, Naru lIwaki, Naoya Aizawa, Mitsuharu Suzuki, Ken-ichi Nakayama

Single-component organic solar cells based on near-infrared emissive molecules

1CONO1/1COPE2022

2022

Sosuke Sogabe, Jun Azuma, Kensuke Kojima, Naoya Aizawa, Mitsuharu Suzuki, Ken-ichi Nakayama

Effects of substituents at bay-position in perylene bisimide on photovoltaic and electron transport properties

1CONO1/1COPE2022

2022




70

2023

103

2023

Hiroko Yamada, Mitsuharu Suzuki

Exploration of alkyl group effects on the molecular packing of 5,15-disubstituted tetrabenzoporphyrins toward efficient
charge-carrier transport

The 243rd ECS Meeting

2023

13 CSJ

2023




31

2023

71

2024

Y6 PHJ

71

2024

HP
http://www-etchem.mls.eng.osaka-u.ac.jp/index.html







