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Table S1 Photovoltaic performance of P3HT: PPDI100 blend with different weight ratio

D/A (W/w)? Voc (V) Jsc (mA cm?) FF (%) PCE (%)’

3.5:1 0.618 2.81 62.8 1.09 (1.07)
3:1 0.621 3.40 65.4 1.38 (1.31)
2.5:1 0.611 2.99 61.3 1.12 (1.11)
1.5:1 0.606 1.90 60.8 0.70 (0.68)
1:1 0.620 0.78 55.5 0.27 (0.26)
1:1.5 0.592 0.18 33.9 0.04 (0.03)

¢Annealing at 150 °C for 10 min in N, atmosphere. ?Average PCE in

brackets.

Table S2 Photovoltaic performance of P3HT: PPDI75-co-NDI25 blend with different weight ratio

D/IA (Ww)*  Voc(V)  Jsc(mAem?)  FF (%) PCE (%)’

3:1 0.639 2.84 553 1.00 (0.95)
2.5:1 0.632 2.90 60.3 1.11 (1.05)
2:1 0.638 2.55 56.4 0.92 (0.87)
1:1 0.629 2.45 57.6 0.89 (0.84)
1:2 0.620 2.37 36.6 0.54 (0.52)

¢Annealing at 150 °C for 10 min in N, atmosphere. ?Average PCE in

brackets.

Table S3 Photovoltaic performance of P3HT: PPDI50-co-NDI50 blend with different weight ratio

D/A (w/w)? Voc (V) Jsc (mA cm?) FF (%) PCE (%)?

3:1 0.649 3.22 61.3 1.28 (1.21)
2.5:1 0.652 3.29 61.4 1.32 (1.29)
2:1 0.650 2.35 55.3 0.84 (0.75)
1:1 0.610 1.59 56.1 0.54 (0.49)
1:2 0.595 1.04 58.7 0.36 (0.33)
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¢Annealing at 150 °C for 10 min in N, atmosphere. ?Average PCE in

brackets.

Table S4 Photovoltaic performance of P3HT: PPDI25-co-NDI75 blend with different weight ratio

D/A (Wiw)®  Voc (V)  JsemAcem?)  FF (%) PCE (%)

3.5:1 0.682 2.96 54.2 1.09 (1.07)
3:1 0.682 3.62 62.4 1.54 (1.45)
2.5:1 0.681 3.24 65.1 1.44 (1.36)
1.5:1 0.680 2.97 63.5 1.28 (1.22)
1:1 0.677 2.82 57.8 1.10 (1.04)
1:1.5 0.663 2.63 48.3 0.84 (0.77)

“Annealing at 150 °C for 10 min in N, atmosphere. ?Average PCE in

brackets.

Table S5 Photovoltaic performance of P3HT: PNDI100 blend with different weight ratio

D/IA (Wiw)®  Voc (V)  Jse(mAcem?)  FF (%) PCE (%)

2.5:1 0.707 2.18 51.6 0.80 (0.71)
2:1 0.706 2.87 553 1.12 (1.06)
1.5:1 0.716 1.95 59.7 0.84 (0.80)
1:1 0.720 1.00 40.6 0.29 (0.28)
1:1.5 0.678 0.69 34.5 0.16 (0.15)

“Annealing at 150 °C for 10 min in N, atmosphere. ?Average PCE in
brackets.

Table S6 Photovoltaic performance of P3HT: PPDI-co-NDI binary blend and P3HT: PPDI100:
PNDI100 ternary blend with different weight ratio

blend D/A (Ww/w)*  Voc (V) Jsc(mAcm™  FF (%) PCE (%)
?)
P3HT: PPDI75-co-NDI25 2.5:1 0.632 2.90 60.3 1.11(1.05)



P3HT: PPDI100:

2.5:0.75:0.25
PNDI100
P3HT: PPDI50-co-NDI50 2.5:1
P3HT: PPDI100:
2.5:0.5:0.5
PNDI100
P3HT: PPDI75-co-NDI25 3:1
P3HT: PPDI100:
3:0.25:0.75

PNDI100

¢Annealing at 150 °C for 10 min in N, atmosphere. ?Average PCE in brackets.
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Fig. S1 TGA curves of PPDI-co-NDI copolymers.
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Fig. S2 DSC curves of PPDI-co-NDI copolymers.
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Fig. S3 XRD patterns of films of PPDI-co-NDI copolymers.
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Fig. S4 Photoluminescence spectra of P3HT neat film, P3HT: PPDI-co-NDI binary blended films
and P3HT: PPDI100: PNDI100 ternary blended films (excitation at 520 nm).
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Fig. SS J-V characteristics of device based on P3HT: PPDI-co-NDI binary blend and P3HT:

PPDI100: PNDI100 ternary blend.
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Fig. S6 Vo of P3HT: PPDI-co-NDI binary blend (black line) and P3HT: PPDI100: PNDI100 ternary

blend (red line) vs. NDI feed ratio.
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Fig. S7 Jsc of P3HT: PPDI-co-NDI binary blend (black line) and P3HT: PPDI100: PNDI100 ternary

blend (red line) vs. NDI feed ratio.
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Fig. S8 FF of P3HT: PPDI-co-NDI binary blend (black line) and P3HT: PPDI100: PNDI100 ternary

blend (red line) vs. NDI feed ratio.
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Fig. S9 J-V characteristics measured under dark for (a) hole-only and (b) electron-only device based
on P3HT: polymer acceptor blended film.
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Fig. S10 The contact angles (0) of PPDI-co-NDI neat films spin-coated on a quartz substrate.




