The

University

yg Of
Sheffield.

This is a repository copy of Enhancing the efficiency of PTB7-Th:COI8DFIC-based ternary
solar cells with versatile third components.

White Rose Research Online URL for this paper:
http://eprints.whiterose.ac.uk/156046/

Version: Supplemental Material

Article:

Li, W., Xiao, Z., Smith, J.A. orcid.org/0000-0001-6889-4408 et al. (11 more authors) (2019)
Enhancing the efficiency of PTB7-Th:COIi8DFIC-based ternary solar cells with versatile
third components. Applied Physics Reviews, 6 (4).

https://doi.org/10.1063/1.5125438

The following article has been accepted by Applied Physics Reviews. After it is published,
it will be found at https://doi.org/10.1063/1.5125438.

Reuse

Items deposited in White Rose Research Online are protected by copyright, with all rights reserved unless
indicated otherwise. They may be downloaded and/or printed for private study, or other acts as permitted by
national copyright laws. The publisher or other rights holders may allow further reproduction and re-use of
the full text version. This is indicated by the licence information on the White Rose Research Online record
for the item.

Takedown
If you consider content in White Rose Research Online to be in breach of UK law, please notify us by
emailing eprints@whiterose.ac.uk including the URL of the record and the reason for the withdrawal request.

\ White Rose o
university consortium eprints@whiterose.ac.uk
/‘ Universities of Leeds, Sheffield & York —p—%htt s:/leprints.whiterose.ac.uk/



mailto:eprints@whiterose.ac.uk
https://eprints.whiterose.ac.uk/

Enhancing the efficiency of PTB7-Th:COi8DFIC-based ternary solar cells with versatile third

components

Wei Li'2, Zuo Xiao®, Joel A. Smith?, Jinlong Cai'?, Donghui Li'?, Rachel C. Kilbride*, Emma L. K.
Spooner?, Onkar S. Game*, Xianyi Meng?, Dan Liu'?, Richard A. L. Jones*, David G. Lidzey*?,

Liming Ding*®, Tao Wang'>®

School of Materials Science and Engineering, Wuhan University of Technology, Wuhan 430070,
China

2State Key Laboratory of Silicate Materials for Architectures, Wuhan University of Technology,
Wuhan 430070, China

3Center for Excellence in Nanoscience (CAS), Key Laboratory of Nanosystem and Hierarchical
Fabrication (CAS), National Center for Nanoscience and Technology, Beijing 100190, China
“Department of Physics and Astronomy, University of Sheffield, Sheffield, S3 7RH, UK

9 Authors to whom correspondence should be addressed: twang@whut.edu.cn, ding@nanoctr.cn

and d.g.lidzey@sheffield.ac.uk

—— PTB7-Th:COi8DFIC —— PTB7-Th:COi8DFIC
With 15% PBDB-T-SF With 10% IT-4F
—— With 30% PBDB-T-SF

With 20% IT-4F

Intensity (a. u.)

Intensity (a. u.)

v Y — T T T — T - | ¥ ‘I ? T Y T Y T— 1
750 800 850 900 950 1000 1050 1100 750 800 850 900 950 1000 1050 1100
Wavelength (nm) Wavelength (nm)

FIG. S1. PL spectra of PTB7-Th:COi8DFIC films with the addition of different amounts of
PBDB-T-SF and IT-4F.



PTB7-Th:COi 8DFIC

FIG. S2. 2D GISAXS patterns of PTB7-Th:COi8DFIC films with the addition of different amounts

of PBDB-T-SF and IT-4F.
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FIG. S3. Photocurrent density versus effective voltage

ternary solar cells.
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FIG. S4. (a, b) Root square plots of electron current densities versus bias voltage of the

ITO/TiO2/Active layer/Ca/Ag electron-only devices. (¢, d) Root square plots of hole current
densities versus bias voltage of the ITO/PEDOT:PSS/Active layer/MoQO3/Ag hole-only devices.



