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Table S1. Summary of solar cell performances for glass/ITO/ZnO/PTB7-
Th:PC7;:BM/M00O3/Ag solar cells without (a) and with (b) UV-cut filter (UCF).

w/o UCF . w/ UCF . w/o UCF .
(under 100 mW/cm ) (under 100 mW/cm ) (under 80 mW/cm )
0 60 120 0 60 120 0 60 120
min min min min min min min min min
JSC
2 17.29 1439 11.89 14.85 14.69 1441 14.01 13.07 12.84
(mA/cm )
\Y
(\C;)C 0.78 0.66 0.61 0.77 0.75 0.75 0.76 0.71 0.70
('E/OF) 657 454 422 640 615 60.4 690 565 535
PCE
(%) 8.87 4.31 3.06 7.33 6.77 6.53 7.35 5.25 4.81
RS
2 80 150 180 90 90 90 80 120 130
(Q-cm)
RSH
2 12.9 2.2 2.7 6.8 8.3 6.6 28.4 45 9.4
(kQ-cm )

Table S2. Summary of solar cell performances for glass/ITO/ZnO/PEI/PTBT7-
Th:PC7:BM/Mo0Os/Ag solar cells without (a) and with (b) UV-cut filter (UCF).

w/o UCF , w/ UCF )
(under 100 mW/cm ) (under 100 mW/cm )
0h 1h 5h 14h oh 2h 6h 10h 14h 21h
JSC
2 17.40 13.95 10.95 8.09 15.81 15.78 15.39 15.01 14.87 14.79
(mA/cm )
v
(\‘;)C 078 061 059 0.57 077 074 074 074 074 074
(E/OF) 65.7 460 412 40.0 618 616 589 604 616 608
PCE
(%) 891 391 266 184 753 719 671 671 678  6.65
RS
2 80 150 210 370 150 120 140 110 100 100
(Qcm)
RSH
2 5.7 2.2 1.8 26 8.4 4.2 11.0 5.4 5.5 7.3
(kQ-cm )
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Figure S1. Current density - voltage (J-V) curves of glass/ITO/ZnO/PTB7-

Th:PC7:BM/Mo00O3/Ag solar cells under continuous illumination with simulated solar light (air
mass 1.5G, 80 mW/cm?) for 120 min without UCF.
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Figure S2. Normalized Jsc, Voc, FF, PCE, Rs, and Rsy as a function of exposure time under
simulated solar light (air mass 1.5G, 100 mWi/cm?®) for glass/ITO/ZnO/PTB7-
Th:PC;:BM/Mo00Os/Ag solar cells with and without UCF (see original values in Figure 3).
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Figure S3. Optical microscope images for PTB7-Th:PC;;:BM BHJ films: (1) As-prepared, (2)
illuminated with simulated solar light (air mass 1.5G, 100 mW/cm?) without UCF for 120
min, and (3) illuminated with simulated solar light (air mass 1.5G, 100 mW/cm?) with UCF
for 120 min. The size of scale bar in red is 76 um. Note that some big spots here come from
defects in lenses of optical microscope.
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Figure S4. Optical absorption spectra of the pristine PTB7-Th film (red dashed line) and the
PTB7-Th:PC7,BM BHJ film (black solid line).
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Figure S5. Enlarged TEM image (black & white) for the PTB7-Th:PC;;BM BHJ film
illuminated with simulated solar light (air mass 1.5G, 100 mW/cm?) without UCF for 120
min. The blue arrows point the large aggregates of PC;;BM, which are considered to be
formed by oxidative degradation of both components (preferably PTB7-Th) in the BHJ film.
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Figure S6. Projected Jsc, Voc, and PCE as a function of exposure time under simulated solar
light (air mass 1.5G, 100 mW/cm?) for glass/ITO/ZnO/PTB7-Th:PC1BM/MoOs/Ag solar
cells with and without UCF.
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Figure S7. Enlarged C1s XPS spectra for —-O-C=0 and C-S groups in the PTB7-Th:PC7;;BM
BHJ films: (1) As-prepared (black solid line), (2) illuminated with simulated solar light (air
mass 1.5G, 100 mW/cm?) without UCF for 120 min (red dashed line), and (3) illuminated
with simulated solar light (air mass 1.5G, 100 mW/cm?) with UCF for 120 min (blue dash-
dot line). Green arrows denote the shift of Cls peaks in the as-coated film (1) after
illumination, indicating the environmental change of carbon atoms in the —-O-C=0 and C-S
groups of the BHJ films after illumination.
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Figure S8. Current density - voltage (J-V) curves of glass/ITO/ZnO/PTB7-
Th:PC7:BM/Mo003/Ag solar cells under continuous illumination with simulated solar light (air
mass 1.5G, 100 mW/cm?): (left) without UCF for 14 h and (right) with UCF for 21 h. Note
that the sorted J-V curves appear in Figure 7.



