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Fig. S1 'H NMR spectrum of compound 1 (CDCls).

ATET
A IEG
Lezez

- 86T

€01
4 S0'T
2 9T'T
L0T
~ 860

160
00T

6 5

chemical shift (ppm)

7

13 12 11 10

14

Fig. S2 'H NMR spectrum of compound 2 (CDCls).
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Fig. $3 'H NMR spectrum of compound 3 (CDCls).
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Fig. S4 'H NMR spectrum of compound 4 (CDCls).
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Fig. S5 'H NMR spectrum of compound 5 (CDCls).
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Fig. $6 ‘H NMR spectrum of compound 6 (CDCls).
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Fig. S7 "H NMR spectrum of compound 7 (CDCl5).

Fig. S8 MALDI-TOF MS of compound 7.
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Fig. S9 TGA curves of P1, P2, P3, P4 and P5.
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Fig. S10 DSC curves of P1, P2, P3, P4 and P5.
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Fig. S11

Table S1 Device parameters of P1/PCs;BM-based solar cells under different conditions.

InJ/Am cm

InvV/V

InJ—=InV data in dark of hole-only devices based on P1, P2, P3, P4 and P5 in blending with
PCs1BM and their SCLC fitting curves.

Spin-coating speed Annealing Voc /. FF PCE“
Solvent | P1/PCsBM P’
(rpm) (°C) (V) (mA cm™) (%) (%)
1/1 1000 0.61 1.82 26.9 0.30(0.30)
700 0.62 1.67 26.6 0.28 (0.26)
1000 0.64 2.33 28.1 0.42 (0.41)
CB 1/1.5 100
1500 0.72 2.21 29.1 0.46 (0.43)
2000 0.66 1.87 27.4 0.34(0.32)
1/2 1000 0.72 1.59 28.3 0.33(0.31)
60 0.59 2.02 28.6 0.34(0.33)
80 0.65 2.03 28.2 0.37 (0.36)
1/1.5 1500
0-DCB 100 0.73 2.19 29.8 0.47 (0.44)
120 0.65 2.25 28.5 0.42 (0.41)
1/2 1000 0.69 1.92 28.7 0.38(0.37)
1000 0.70 1.41 26.5 0.26 (0.25)
100
CF 1/1.5 1500 0.70 2.02 29.9 0.42 (0.40)
2500 0.68 2.04 26.9 0.37(0.35)

@ average value of PCE in the parenthesis.

S7




Table S2 Device parameters of P2/PCgs;BM-based solar cells under different conditions.
- P2/PC,,BM Spin-coating speed Annealing Voe Joe 2 FF PCE“
(rpm) (°C) (V) (mA cm™) (%) (%)
1/1 1000 0.68 143 26.5 0.26 (0.25)
700 100 0.72 1.68 27.2 0.33(0.32)
1000 0.75 2.04 27.3 0.42 (0.36)
60 0.66 1.69 28.3 0.32(0.31)
80 0.72 1.80 28.5 0.37 (0.35)
1500 100 0.76 1.99 33.8 0.51 (0.50)
s 120 0.55 1.62 28.8 0.26 (0.25)
0-DCB

140 0.43 1.81 27.0 0.21(0.18)
2000 0.70 1.26 32.8 0.29 (0.27)
2500 0.58 0.95 335 0.18 (0.16)
1000 0.69 1.92 28.7 0.38 (0.37)
0.66 2.05 28.0 0.38 (0.36)
12 0.66 1.93 27.7 0.36 (0.33)
1/2.5 1000 100 0.59 1.77 27.7 0.29 (0.26)
B 0.72 1.55 29.1 0.32 (0.30)
Toluene 12 0.77 1.30 27.7 0.30(0.28)
1000 0.72 2.05 28.7 0.42 (0.41)
CF 1/1.5 1500 0.73 2.12 28.2 0.44 (0.41)
2500 0.66 1.92 28.1 0.36 (0.33)

® average value of PCE in the parenthesis.
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Table S3 Device parameters of P3/PCgs;BM-based solar cells under different conditions.

el P3/PC,,BM Spin-coating speed Annealing Voc Joc 2 FF PCE“
(rpm) (°C) (V) (mA cm™) (%) (%)
1000 0.76 1.54 28.9 0.34 (0.33)
CF 1500 0.74 1.49 30.8 0.34 (0.28)
2500 0.76 1.61 27.4 0.33(0.30)
1000 100 0.71 1.32 30.4 0.28 (0.26)
cB 1/1.5 1500 0.73 1.66 30.0 0.36 (0.30)
2500 0.70 1.49 28.3 0.30(0.27)
RT 0.58 1.38 26.8 0.21(0.21)
o-DCB 1500 100 0.74 2.15 28.8 0.46 (0.42)
120 0.62 1.26 27.6 0.22 (0.20)
“ average value of PCE in the parenthesis.
Table S4 Device parameters of P4/PCs;BM-based solar cells under different conditions.
S P4/PC,,BM Spin-coating speed Annealing Voc Joe 2 FF PCE ?
(rpm) (°C) (V) (mA cm™) (%) (%)
500 0.67 2.22 29.5 | 0.44(0.40)
o0-DCB 1/1.5 1500 RT 0.67 2.23 33.6 0.51(0.43)
2500 0.79 2.77 31.6 0.69 (0.64)

% average value of PCE in the parenthesis.
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Table S5 Device parameters of P5/PCs;BM-based solar cells under different conditions.
Spin-coating speed Annealing Voc Joc FF PCE“
Solvent P5/PCs,BM P’

(rpm) (°C) (V) (mA cm™) (%) (%)
3/1 0.91 1.65 27.4 0.41 (0.38)
2/1 RT 0.84 2.56 31.4 0.68 (0.52)
0.84 2.40 35.7 0.72 (0.60)

1500
1/1 100 0.87 2.32 33.5 0.68 (0.66)
120 0.87 1.88 32.0 0.53 (0.51)
0.85 2.87 34.2 0.84 (0.80)
CF
1000 0.85 2.64 46.5 1.05 (0.93)
1/1.5

2000 0.83 2.67 49.4 1.09 (1.00)
2500 0.88 2.53 41.3 0.92 (0.76)
1500 0.87 2.12 44.2 0.82 (0.72)
1/2 2500 0.87 2.15 50.7 0.99 (0.89)
4000 RT 0.84 2.18 52.3 0.96 (0.72)
1000 0.82 2.84 43.4 1.01(0.99)
CB 1/1.5 1500 0.82 2.85 41.8 0.98 (0.92)
2500 0.67 2.60 45.1 0.79 (0.70)
1000 0.80 2.35 38.5 0.72 (0.52)
0-DCB 1/1.5 1500 0.83 2.32 45.8 0.88 (0.82)
2500 0.87 1.74 33.8 0.51 (0.49)

®average value of PCE in the parenthesis.
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