Electronic Supplementary Material (ESI) for Journal of Materials Chemistry A.
This journal is © The Royal Society of Chemistry 2017

Electronic Supplementary Information

Interfacial Disorder in Efficient Polymer Solar Cells: Impact of Donor
Molecular Structure and Solvent Additive

Nakul Jain?, Naresh Chandrasekaran®***, Aditya Sadhanala®, Richard H Friend?,
Christopher R. McNeill® and Dinesh Kabra®*.

4Department of Physics, Indian Institute of Technology Bombay, Powai, Mumbai-400076,
India.
dkabra@iitb.ac.in; naresh.chandrasekaran@monash.edu.

b|ITB-Monash Research Academy, IIT Bombay, Mumbai-400076, India.

‘Department of Materials Science and Engineering, Monash University, Wellington Road,
Clayton, VIC 3800 Australia.

dOptoelectronics Group, Cavendish Laboratory, University of Cambridge, UK (CB3 OHE)


mailto:dkabra@iitb.ac.in

EQE (%)

EQE (%)

Q
N

(e2]
o

0

B A Wwith DIO

ioN
o

N
o

- w/o DIO

PCPDTBT:PCBM

P I T T S I T S S NN
400 600 800
A (nm)

L A _ _
- e @ Wwith DIO
S o w/o DIO 1

g PTB7:PCBM

1 I 1 1 I 1 1 (777729999
400 600 800
A(nm)

o w/o DIO
m with DIO

| 1 | 1 | 1 | 1 |
400 500 600 700 800
A (nm)

Figure S1: EQE spectrum of BHJ OSCs.
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Figure S2: Absorption spectra for neat PCPDTBT, PTB7, and PC7:BM films that were
measured using PDS.
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Figure S3: a) and b) Reduced EQE spectrum of without- and with-DIO PTB7-Th:PC7:BM
devices, respectively; c) Reduced EQE spectrum of with-DIO PTB7-Th:PC71:BM cell in
wavelength scale to differentiate between the bulk and CT photocurrent regions.
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Figure S4- a) EL spectrum of PTB7-Th:PC7:BM solar cells and b) Bias-dependent ELQE
measurement of PTH7-Th:PC71:BM devices.
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Figure S5: J-V curve to calculate the mobility of PCPDTBT:PC71:BM, PTB7:PC7:.BM, PTB7-
Th:PC7:.BM with and w/o DIO a) electron only and b) hole only.



Table S1: Electron and hole mobility values for the BHJ solar cells that were used in this study.

Device Processing | Un(cm?/v-s) | e (cm?/v-s)

condition

w/o DIO 2.07E-4 6.5E-5

PCPDTBT:PC71BM
w/ DIO 3.42E-4 7.1E-4
w/o DIO 8.2E-5 6.05E-5
PTB7:PC7;:BM

w/ DIO 3.3E-4 5.5E-4
w/o DIO 4.1E-4 3.68E-4

PTB7-Th:PC7:BM

w/ DIO 8.1E-4 4.58E4
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Figure S6: Raw data of Electroluminescence spectra with smoothened data of a)
PTB7:PC7:BM w/o DIO b) PTB7:PC7:BM with DIO ¢) PTB7-Th:PC7:.BM w/o DIO and d)

PTB7-Th:PC7:.BM with DIO.
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Figure S7: AFM images of a) PCPDTBT:PC71BM, c) PTB7:PC7:BM, e) PTB7-Th:PC71BM
w/o DIO and b) PCPDTBT:PC7:BM, d) PTB7:PC7:BM, f) PTB7-Th:PC7:.BM with DIO
additive thin films.



