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1. X-ray Diffraction
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Fig. S1. Out-of-plane XRD patterns of P-kAF, P-hDF and P-ehADF. Curves are offset for
clarity.
2. TGA and DSC
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Fig. S2 TGA (a) and DSC (b) curves of the polymers with a heating rate of 10 °C min-' under
nitrogen atmosphere.



3. Computational Study
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Fig. S3. The energies and distributions of the frontier molecular orbitals of the polymers'.



4. Detailed device parameters of PSCs

Table S1. PSCs performance with device configuration

ITO/PEDOT:PSS/polymer:PC,BM/Ca/Al

Active layer ratio pIo Voc Jsc kE PCE
(%) ™ (mA cm?) (%) ()

1:1 0 0.620 14.04 53.5 4.66

1:1 0.5 0.553 15.51 58.8 5.04

P-hF:PC; BM 1:1 1 0.546 15.52 58.6 4.97
1:1 2 0.543 15.91 55.8 4.82

1:1.5 0.5 0.551 14.35 59.1 4.67

1.5:1 0.5 0.594 10.87 444 2.87

1:1 0 0.683 10.90 64.0 4.76

1:1 0.5 0.623 12.57 64.2 5.03

P-hDF:PC;BM 1:1 1 0.593 15.98 64.8 6.14
1:1 2 0.602 14.67 66.9 591

1:1.5 1 0.605 11.24 62.5 4.25

1.5:1 1 0.623 12.28 62.5 4.78

1:2 0 0.805 8.01 62.6 4.03

1:2 1 0.753 4.72 56.2 2.00

P-ehDF:PC;, BM 1:2 2 0.749 5.11 52.4 2.01
1:1 0 0.827 6.05 54.3 2.72

1:1.5 0 0.811 7.40 59.5 3.57

1:3 0 0.753 8.81 44.8 2.97




5. Hole mobility
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Fig. S4. Current density—voltage (J-V) curves for polymer:PC;;BM based device (the
symbols are experimental data for transport of hole, and the red line is fitted according to the
space-charge-limited-current model). The devices were constructed as ITO/PEDOT:PSS (40

nm)/polymer:PC7;BM (110 nm)/MoOj; (10 nm)/Al (100 nm).
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