Electronic Supplementary Material (ESI) for RSC Advances.
This journal is © The Royal Society of Chemistry 2015

Supplementary Information for

Natural-photosynthesis-inspired photovoltaic cells using
carotenoid aggregates as electron donor and chlorophyll
derivatives as electron acceptorsf

Taojun Zhuang,® Shin-ichi Sasaki,*¢ Toshitaka Ikeuchi,®
Junji Kido,® and Xiao-Feng Wang*?

“Key Laboratory of Physics and Technology for Advanced Batteries (Ministry of Education),
College of Physics, Jilin University, Changchun 130012, P.R. China. E-mail:
xf wang@jlu.edu.cn (X. —F. Wang).

bDepartment of Organic Device Engineering, Graduate School of Engineering, and Research
Center for Organic Electronics (ROEL), Yamagata University, Yonezawa, 992-8510, Japan.
“Nagahama Institute of Bio-Science and Technology, Nagahama, Shiga 526-0829, Japan.

1.0 1.0
Lycopene : Chl-1 ] Lycopene : Chl-2
084 il — 21 0.8 — 211
= — - =11
3 - s
3 : s 12
8 061 & 06 14
@ @®
Q Qo
T s
o 041 L2 0.4+
o [e]
[72] [72]
Q o]
< 0.2 < 02
0.0 T T T T T 0.0+ T T T T T T T
300 400 500 600 700 800 900 300 400 500 600 700 800 900
Wavelength (nm) Wavelength (nm)

Fig. S1 Absorption spectra of lycopene: Chl blend films with varied ratios.
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Table S1 OPV performance of devices with the structure of ITO/ 5 nm MoO;/ Active
layer/ Buffer/ 100 nm Al (Ref: Y.-W. Wang, S.-i. Sasaki, T. Zhuang, H. Tamiaki, J.-P.
Zhang, T. Ikeuchi, Z. Hong, J. Kido and X.-F. Wang, Org. Electron., 2013, 14, 1972-
1979)

Active layer/ Buffer Jie (mA/cm?) Ve (V) FF PCE (%)
Lycopene: Chl-1 1: 4/ 20 nm Ca 5.2 %1072 0.55 0.26 7.4 x 1073
Lycopene: Chl-2 1: 4/ 20nm Ca 2.3 x 107! 0.85 0.23 4.5 %1072

80 nm Chl-1/ 10 nm BCP 1.1 x 102 0.11 0.26 3.0x 104
80 nm Chl-2/ 10 nm BCP 8.2 x 102 0.96 0.26 2.0 x 1072




