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1. Photovoltaic properties of polymer-based PSCs at different conditions
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Fig. S1. J-V curves of the PBDTDT(Qx-3)-T/PC;;BM-based PSCs with different

blend ratios (w/w) at an annealing temperature of 80 °C under illumination of AM

1.5G, 100 mW/cm?.

Table S1. Photovoltaic properties of the PBDTDT(Qx-3)-T/PC;;BM-based PSCs
with different blend ratios (w/w) at an annealing temperature of 80 °C under

illumination of AM 1.5G, 100 mW/cm?.

D/A Ratio J/mAcm 2 Vo/V FF/ % PCEqp./ %

1/3 10.32 096 509 5.1
1/4 11.09 096 584 6.2

1/5 10.51 094  o6l.1 6.0
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Fig. S2. J-V curves of the PBDTDT(Qx-3)-T/PC;;BM-based PSCs with different
temperature at the optimized ratio of 1/4 under illumination of AM 1.5G, 100

mW/cm?.

Table S2. Photovoltaic properties of the PBDTDT(Qx-3)-T/PC;;BM-based PSCs
with different temperature at the optimized ratio of 1/4 under illumination of AM

1.5G, 100 mW/cm?.

Temperature/ °C  J/ mA cm 2 Vo/V FF/ % PCE./ %

25 11.09 096 584 6.2
80 10.50 095 585 5.8

110 10.46 096 554 5.6
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Fig. S3. J-V curves of the PBDTDT(Qx-3)-T/PC;;BM-based PSCs with different DIO

additive concentrations at the optimized ratio of 1/4 and annealing temperature of 80

°C under illumination of AM 1.5G, 100 mW/cm?2.

Table S3. Photovoltaic properties of the PBDTDT(Qx-3)-T/PC;;BM-based PSCs
with different DIO additive concentrations at the optimized ratio of 1/4 and annealing

temperature of 80 °C under illumination of AM 1.5G, 100 mW/cm?.

Cﬁi?;fi?g; JoJ/mAem=2 VoV FF/% PCEp/ %
0% 1109 096 584 62
0.5% 1069 094 643 65
1% 1128 094 647 69

2% 10.82 093 621 6.2
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Fig. S4. J-V curves of the PBDTDT(Qx-3)-T/PC;;BM-based PSCs with different

spin-coating rates at the optimized ratio of 1/4, annealing temperature of 80 °C and 1%

DIO additive under illumination of AM 1.5G, 100 mW/cm?.

Table S4. Photovoltaic properties of the PBDTDT(Qx-3)-T/PC;;BM-based PSCs
with different spin-coating rates at the optimized ratio of 1/4, annealing temperature

of 80 °C and 1% DIO additive under illumination of AM 1.5G, 100 mW/cm?2.

spln-coatlllg Jsc/ mA Cl’l’f 2 VOC/ V FF/ % PCEmax/ %

rates/ rpm
1750 10.73 093 634 6.3
2000 11.13 094 639 6.7
2250 11.28 094 64.7 6.9
2500 11.11 094 642 6.7

2750 11.02 094  63.0 6.5




2. 'THNMR, 3C NMR and MS data of monomers and "H NMR data of polymer
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'H NMR plot of DT(Qx-3)
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'"H NMR plot of DT(Qx-3)Br,
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'H NMR plot of PBDTDT(Qx-3)-T
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3C NMR plot of DT(Qx-3)
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3C NMR plot of DT(Qx-3)Br;
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MALDI-TOF plot of 3
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MALDI-TOF plot of DT(Qx-3)
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MALDI-TOF plot of DT(Qx-3)Br,
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