
Supplementary Information for

Regioisomer Effects of [70]PCBM on Film 

Structures and Photovoltaic Properties of 

Composite Films with a Crystalline Conjugated 

Polymer P3HT

Tomokazu Umeyama,a,* Sho Shibata,a Tetsushi Miyata,a Kensho Igarashi,a 

Tomoyuki Koganezawa,b and Hiroshi Imahori a,c,*

aDepartment of Molecular Engineering, Graduate School of Engineering, Kyoto University, 

Nishikyo-ku, Kyoto 615-8510, Japan

bJapan Synchrotron Radiation Research Institute (JASRI), SPring-8, 1-1-1  Kouto, Sayo, 

Hyogo 679-5198, Japan

cInstitute for Integrated Cell-Material Sciences (WPI-iCeMS), Kyoto University, Nishikyo-

ku, Kyoto 615-8510, Japan

e-mail: umeyama@scl.kyoto-u.ac.jp, imahori@scl.kyoto-u.ac.jp

Fax: +81-75-383-2571; Tel: +81-75-383-2568, +81-75-383-2566

1

Electronic Supplementary Material (ESI) for RSC Advances.
This journal is © The Royal Society of Chemistry 2017



Table S1. Photovoltaic parameters of the devices with the configuration of 

ITO/ZnO/P3HT:mix-[70]PCBM/MoO3/metal reported in literatures.

a Data of the device based on P3HT:mix-[70]PCBM obtained in this study.
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metal JSC (mA cm–2) VOC (V) FF PCE (%) ref

Al 10.1 0.54   0.361 2.0 S1

Al   8.2 0.60 0.59 2.9 S2

Ag 10.3 0.54 0.59 3.3 S3

Au 10.4±0.2 0.563±0.005 0.548±0.009 3.21±0.10 –a



Fig. S1 Lorentz-corrected scattering patterns for (a) P3HT:-[70]PCBM, (b) P3HT:-

[70]PCBM, and (c) P3HT:mix-[70]PCBM films on glass substrates.
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Fig. S2 UV-visible absorption spectra of P3HT:-[70]PCBM (red), P3HT:-[70]PCBM 

(blue), and P3HT:mix-[70]PCBM (black) films on ITO/ZnO substrates.
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Fig. S3 Photoluminescence spectra of pristine P3HT (black dot), P3HT:-[70]PCBM (red), 

P3HT:-[70]PCBM (blue), and P3HT:mix-[70]PCBM (black) films excited at 550 nm. The 

relative emission intensities can be compared by normalizing the slight difference in the 

absorbances of the P3HT:fullerene isomer films at the excitation wavelengths. The quenching 

efficiencies of P3HT fluorescence in all the blend films are > 99%.
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