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Figure S13. 'H-NMR (500 MHz) spectrum of compound M1 (7.5 — 6.6 ppm); A coupling constant of ca.
16.0 Hz was observed.
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Figure S14. 1H-NMR (500 MHz) spectrum of compound M2 (7.2 — 6.6 ppm); A coupling constant of ca.
16.0 Hz was observed.
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Figure S20.  Mass spectrum of M1
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Table S1.

Photovoltaic parameters of PSCs based on PBTTTV-h as donor and PC7:BM as acceptor

(blend weight ratio = 10:8) with different annealing temperature under the illumination of AM1.5G, 100

mwW/cm?
Annealing Voc Jsc FF PCE Rsh Rs
Donor/Acceptor
temperature (mV) (mAcm?) (%) (%) (kQ*cm?) (Q*cm?)
80 C 8635 7.85+0.03 47.26x0.4 3.20£0.02 0.44 23.25
PBTTTV-h/PC1BM 100 C 800x0 9.11+0.02 64.75£0.5 4.72+0.04 0.94 7.89
120 C 7835 8.05+0.06 66.14+0.6 4.17+0.07 0.86 8.53
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Figure S22. I-V curve of PSCs based on PBTTTV-h as donor and PC71:BM as acceptor (blend weight ratio

= 10:8) with different (a) annealing temperature; (b) weight ratio at annealing temperature 100 °C under the
illumination of AM1.5G, 100 mW/cm?

Table S2.

Photovoltaic parameters of PSCs based on PBTTTV-h as donor and PC71:BM as acceptor with

different weight ratio at annealing temperature 100 °C under the illumination of AM1.5G, 100 mW/cm?

Weight | Processing Voc Jsc FF PCE Rsh Rs
Donor/Acceptor
ratio solvent (mV) (mAcm?) (%) (%) (kQ*cm?) | (Q*cm?)
10:6 CB 790+0 8.36+0.09 65.70£0.03 | 4.34+0.05 0.63 9.44
PBTTTV-h/PC71BM 10:8 CB 800+0 9.11+0.02 64.75£0.50 | 4.72+0.04 1.08 7.89
10:10 CB 800+0 8.40+0.12 64.67+0.26 | 4.37+0.11 1.17 9.53
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Table S3. Photovoltaic parameters of PSCs based on PBTTTV-v as donor and PC71:BM as acceptor
(blend weight ratio = 10:8) with different annealing temperature under the illumination of AM1.5G, 100

mwW/cm?
5 A Annealing Voc Jsc FF PCE Rsh Rs
onor/Acceptor
temperature (mV) (mAcm?) (%) (%) (kQ*cm?) (Q*cm?)
80 °C 748+5 8.36x£0.08 49.69+0.81 3.11+£0.07 0.44 15.72
PBTTTV-v/PC71BM 100 °C 7200 8.71+£0.04 62.19+£0.48 3.90£0.02 0.79 8.99
120 °C 71515 7.63£0.10 63.02+0.41 3.392£0.06 0.69 9.20
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Figure S23. I-V curve of PSCs based on PBTTTV-v as donor and PC7:BM as acceptor (blend weight ratio
= 10:8) with different (a) annealing temperature; (b) weight ratio at annealing temperature 100 °C under the
illumination of AM1.5G, 100 mW/cm?

Table S4. Photovoltaic parameters of PSCs based on PBTTTV-v as donor and PC71:BM as acceptor with
different weight ratio at annealing temperature 100 °C under the illumination of AM1.5G, 100 mW/cm?

Weight | Processing Voc Jsc FF PCE Rsh Rs
Donor/Acceptor
ratio solvent (mV) (mAcm?) (%) (%) (kQ*cm?) | (Q*cm?)
10:8 7200 | 8.71+0.04 | 62.19+0.48 | 3.90+0.02 0.79 8.99
PBTTTV-v/PC1BM | 10:10 7300 | 9.02+0.07 | 60.13+0.88 | 3.96+0.81 0.71 9.18
10:12 7255 | 8.80+0.02 60.72+044 | 3.87+0.03 0.91 11.83
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© Mobility (un) are determined by space-charge-limited-current (SCLC) technique using the following

equation:

9 v? v
] = 5 Er€oltn 3 €XD (0.89 ’EO—L) weeeeq. (1)
9 -1 3 v
= ]'(gfrfoﬂh) = exp 0.89 AL
L3 9 -1 ’ v
= In (] . ﬁ) + In (gereo,uh) = 0.89 L

= ln( 5—32) =%-\/§+ln (gereouh) ------ eq.(2)

3
Plot ln(]-%) Versus \/%

0.89

Slope: T

y-intercept: In (Z Erfoﬂh) ------ eq.(3)

The zero-field hole mobility (un) can then be calculated from the y-intercept using the equation eq. (3).
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Figure S24.  In(JaarkL3V?) versus (VL) plots of the pristine polymers for the measurement of hole
mobility by the SCLC method.
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Table S5. Mobility of PBTTTV-h and PBTTTV-v with/without PC7:BM.
Pure polymer Blend with PC7:BM Blend with PC7:BM
hole mobility hole mobility electron mobility h*le”
(cm?/(V*sec)) (cm?/(V*sec)) (cm?/(V*sec))

P3HT 3.8*10* - - -
PBTTTV-h 4.8%10* 3.3*10* 2.5*10* 1.32
PBTTTV-v 3.0%10* 2.8%10* 2.1%10* 1.33
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Figure S26. UV—vis absorption spectra of PBTTTV-h and PBTTTV-v in dilute CB solutions
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Figure S27. X-ray diffraction patterns and fitting curve of the PBTTTV-h films by (a) as cast; (b) as cast
with annealing at 120 °C for 15 min.
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Figure S28. X-ray diffraction patterns and fitting curve of the PBTTTV-v films by (a) as cast; (b) as cast
with annealing at 120 °C for 15 min.
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Figure S29. J-V curve of the PSCs using P3HT as donor and PC7:BM as acceptor (blend weight ratio =

5:4) with an annealing temperature of 150 °C measured under AM1.5G illumination with an intensity of 100
mW/cm?,
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