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1. DSC measurement

Fig. S1. DSC curves of terpolymers with a heating rate of 10 °C min-1 under N2 

atmosphere.

2. DFT calculation

Fig. S2. HOMO and LUMO distribution mode of polymers obtained using calculated 

at the B3LYP/6-31G* level.



3. Photovoltaic properties of the terpolymer-based PSCs at different conditions

Fig. S3a. J-V curves of the PBDTT-PPzBT-H/PC71BM-based PSCs with different 

blend ratios (w/w) under AM 1.5G illumination (100 mW cm-2).

Table S1a. Photovoltaic properties of the PBDTT-PPzBT-H/PC71BM-based PSCs 

with different blend ratios (w/w) under AM 1.5G illumination (100 mW cm-2).

D/A Ratio Jsc/ mA cm− 2 Voc/ V FF/ % PCEmax/ %

1/1 7.7 0.67 49.4 2.6

1/2 12.4 0.67 55.0 4.5

1/3 7.5 0.66 61.9 3.1



Fig. S3b. J-V curves of the PBDTT-PPzBT-F/PC71BM-based PSCs with different 

blend ratios (w/w) under AM 1.5G illumination (100 mW cm-2).

Table S1b. Photovoltaic properties of the PBDTT-PPzBT-F/PC71BM-based PSCs 

with different blend ratios (w/w) under AM 1.5G illumination (100 mW cm-2).

D/A Ratio Jsc/ mA cm− 2 Voc/ V FF/ % PCEmax/ %

1/1 7.3 0.76 31.5 1.8

1/2 12.4 0.74 59.6 5.5

1/3 11.5 0.73 51.7 4.4



Fig S3c. J-V curves of the PBDTT-PPzBT-O/PC71BM-based PSCs with different 

blend ratios (w/w) under AM 1.5G illumination (100 mW cm-2).

Table S1c. Photovoltaic properties of the PBDTT-PPzBT-O/PC71BM-based PSCs 

with different blend ratios (w/w) under AM 1.5G illumination (100 mW cm-2).

D/A Ratio Jsc/ mA cm− 2 Voc/ V FF/ % PCEmax/ %

1/1 11.9 0.72 48.1 4.1

1/2 13.0 0.75 64.8 6.3

1/3 9.5 0.72 67.8 4.6



Fig. S4a. J-V curves of the PBDTT-PPzBT-H/PC71BM-based PSCs with different 

temperature under AM 1.5G illumination (100 mW cm-2).

Table S2a. Photovoltaic properties of the PBDTT-PPzBT-H/PC71BM-based PSCs 

with different temperature under AM 1.5G illumination (100 mW cm-2).

Temperature/ oC Jsc/ mA cm− 2 Voc/ V FF/ % PCEmax/ %

25 12.4 0.66 54.4 4.4

80 12.4 0.67 55.0 4.5

110 12.0 0.68 53.7 4.4



Fig. S4b. J-V curves of the PBDTT-PPzBT-F/PC71BM-based PSCs with different 

temperature under AM 1.5G illumination (100 mW cm-2).

Table S2b. Photovoltaic properties of the PBDTT-PPzBT-F/PC71BM-based PSCs 

with different temperature under AM 1.5G illumination (100 mW cm-2).

Temperature/ oC Jsc/ mA cm− 2 Voc/ V FF/ % PCEmax/ %

25 12.4 0.74 45.3 4.1

60 12.3 0.74 46.6 4.2

80 12.4 0.75 48.3 4.5

110 12.2 0.75 45.4 4.2



Fig. S4c. J-V curves of the PBDTT-PPzBT-O/PC71BM-based PSCs with different 

temperature under AM 1.5G illumination (100 mW cm-2).

Table S2c. Photovoltaic properties of the PBDTT-PPzBT-O/PC71BM-based PSCs 

with different temperature under AM 1.5G illumination (100 mW cm-2).

Temperature/ oC Jsc/ mA cm− 2 Voc/ V FF/ % PCEmax/ %

25 13.3 0.70 59.4 5.5

80 13.0 0.75 64.8 6.3

110 12.6 0.74 64.2 6.0



Fig. S5a. J-V curves of the PBDTT-PPzBT-H/PC71BM-based PSCs with different 

spin-coating rate under AM 1.5G illumination (100 mW cm-2).

Table S3a. Photovoltaic properties of the PBDTT-PPzBT-H/PC71BM-based PSCs 

with different spin-coating rate under AM 1.5G illumination (100 mW cm-2).

Spin-coating rate/ rpm Jsc/ mA cm− 2 Voc/ V FF/ % PCEmax/ %

2000 12.3 0.66 51.5 4.2

2500 12.5 0.67 52.8 4.4

3000 12.4 0.67 55.0 4.5

3500 9.9 0.68 59.3 4.0

4000 8.9 0.67 60.0 3.6



Fig. S5b. J-V curves of the PBDTT-PPzBT-F/PC71BM-based PSCs with different 

spin-coating rate under AM 1.5G illumination (100 mW cm-2).

Table S3b. Photovoltaic properties of the PBDTT-PPzBT-F/PC71BM-based PSCs 

with different spin-coating rate under AM 1.5G illumination (100 mW cm-2).

Spin-coating rate/ rpm Jsc/ mA cm− 2 Voc/ V FF/ % PCEmax/ %

1500 12.4 0.75 48.3 4.5

2000 12.6 0.76 54.6 5.3

2250 12.4 0.75 56.4 5.3

2500 12.4 0.74 59.6 5.5

2750 12.1 0.75 55.7 5.1

3000 11.8 0.75 55.1 4.9



Fig S5c. J-V curves of the PBDTT-PPzBT-O/PC71BM-based PSCs with different 

spin-coating rate under AM 1.5G illumination (100 mW cm-2).

Table S3c. Photovoltaic properties of the PBDTT-PPzBT-O/PC71BM-based PSCs 

with different spin-coating rate under AM 1.5G illumination (100 mW cm-2).

Spin-coating rate/ rpm Jsc/ mA cm− 2 Voc/ V FF/ % PCEmax/ %

800 13.2 0.74 62.2 6.1

1000 13.0 0.75 64.8 6.3

1200 12.9 0.74 64.4 6.0


