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Figure S1. Synthetic Routes to Key Monomers
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Figure S2. TGA plots of (MeO)PA-based copolymers at a heating rate of 10°C/min under a nitrogen
atmosphere.
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Figure S3. DSC trace of (a) PA1, (b) PA2, (c) PA3, and (d) PA4 in the temperature range from 45 °C
to 295 °C (b).
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Figure S4. Top views (left) and side views (right) of the optimized structure of the polymer repeating
units of (a) PA1, (b) PA2, (c) PA3, and (d) PA4 calculated by using the density functional theory (DFT)
at the B3LYP/6-311G(d,p) level.
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Figure S5. HOMO (bottom) and LUMO (top) surface contour plots of (a) PA1, (b) PA2, (¢) PA3, and
(d) PA4
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Figure S6. Calculated UV-Vis absorption spectra using TD-DFT with a CAM-B3LYP functional and
basis set of 6-311g(d,p).
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Figure S7. Temperature dependent absorption spectra of (a) PA1, (b) PA2, (¢c) PA3, and (d) PA4 in o-

DCB with increasing the temperature from 40 to 110 °C.

—
Q
~—

Absorbance

—
(8]
'

Absorbance

0.0

0.64

0.34

0.0

400 500 600 700 8OO

Wavelength (nm)

400 500 800 700

Wavelength (nm)

800

(b)

Absorbance

(d)

Absorbance

1.2

0.94

0.64

0.31

400 500 600 700 800

Wavelength (nm)

1.24

0.94

0.6+

0.3+

0.0

400 500 600 700 800

Wavelength (nm)




Figure S8. Cyclic voltammograms of polymer thin films
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Figure S9. Tapping-mode AFM height images (1um X 1um) of pristine (left) and thermally-treated films
of (a) PA1, (b) PA2, (c) PA3, and (d) PA4.
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Figure S10. GIWAXD 2D patterns of (a) PA1, (b) PA2, (c) PA3 and (d) PA4 thin films on Si/SiO,
substrates
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Figure S11. Output characteristics of OFET devices of (MeO)PA-based polymer films after annealing:
(a) PA1 at at 200 °C, (b) PA2 at at 200 °C, (c) PA3 at at 250 °C, and (d) PA4 at at 150 °C.
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Figure S12. (a) transfer and (b) output characteristics of PAl-based OFET casted using
trichloroethylene solution after annealing at 200 °C.
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Figure S13. (a) Measured J,. of (MeO)PA copolymers:PC;;BM solar cells plotted against light intensity
on a logarithmic scale. (b) V. of (MeO)PA copolymers:PC71BM solar cells
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Table S1.

Photovoltaic characterisics of the devices based on PA1:PCBM.

Solvent Device Weight ratio > o PCE

PCBM condition structure (w/w) Voe (V) Jse(mAjem?) - FF (%) (%)
1:1 0.76 7.0 49 2.6

PCoBM Chloro_form:DCB Normal 1:2 0.75 7.6 62 3.5
=4:1 1:3 0.76 6.8 70 3.6

1:4 0.74 5.7 73 3.1

1:1 0.76 7.7 54 3.2

PC,BM Chloroform:DCB Normal 1:2 0.75 8.6 71 4.6
=4:1 1:3 0.74 10.2 67 5.0

1:4 0.72 9.0 71 4.6

1:1 0.72 8.5 48 2.9

Chloroform with 1:2 0.72 11.2 51 4.1

PCnBM 50 DPE Normal 13 0.73 11.3 53 4.4
1:4 0.73 11.2 58 4.8

1:1 0.72 8.5 48 2.9

Chloroform with 1:2 0.70 11.0 64 49

PCIBM 5 vo% DPE Invert 13 0.72 115 63 5.3
1:4 0.71 10.6 66 5.0




Figure S14. Characteristic J—V curves of BHJ solar cells fabricated from (a) PA1:PC¢BM (cast from
chloroform:o-dichlorobenzene=4:1 (v/v) cosolvent) with normal structure, (b) PA1:PC;;BM (cast from
chloroform:o-dichlorobenzene=4:1 (v/v) cosolvent) with normal structure, (c) PA1:PC,;;BM (cast from
chloroform containing 3% diphenylether) with normal structure, and (d) PA1:PC;BM (cast from
chloroform containing 3% diphenylether) with inverted structure.
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Table S2. Photovoltaic characterisics of the devices based on PA2:PCBM.

. Device Weight 2 o o
PCBM Solvent condition structure ratio (w/w) Voo (V) Jse(mA/cm?) FF (%) PCE (%)

1:1 0.73 2.4 51 0.9
1:2 0.72 7.0 58 2.9

PC¢ BM CB Normal
1:3 0.72 5.9 63 2.7
1:4 0.72 52 66 2.5
1:1 0.73 5.6 52 2.1
1:2 0.71 8.2 54 3.1

PC4sBM CB with 4% CN Normal
1:3 0.71 5.8 63 2.6
1:4 0.71 5.4 64 2.5
1:1 0.73 5.6 52 2.1
1:2 0.71 8.2 54 3.1

PC¢ BM CB Normal
1:3 0.71 5.8 63 2.6
1:4 0.71 54 64 2.5
1:1 0.73 7.7 47 2.6
1:2 0.73 9.1 46 3.0

PC; BM CB with 4% CN Normal
1:3 0.74 7.8 57 33
1:4 0.74 6.0 65 2.9
CF 0.66 0.5 62 0.2
CF with 4% CN 0.75 7.9 54 32
PC;BM CF:DCB=4:1 Normal 1:3 0.73 92 62 4.1
DCB 0.71 9.6 46 3.1

DCB with 4%

CN 0.72 9.4 55 3.7
1:1 0.68 9.3 47 3.0
: 1:2 0.67 11.2 40 3.0

PC,BM Chlorooform with Normal
3v/v% DPE 1:3 0.68 12.3 57 48
1:4 0.66 11.8 59 4.6
1:1 0.69 9.7 40 2.7
: 1:2 0.68 11.8 39 3.1

PC,BM Chlorooform with Invert
3v/v% DPE 1:3 0.68 12.1 53 44
1:4 0.69 11.4 54 43




Figure S15. Characteristic J—V curves of BHJ solar cells fabricated from (a) PA2:PC¢BM (cast from
chlorobenzene and chlorobenzene with 4% chloronaphthalene) with normal structure, (b) PA2:PC,;;BM
(cast from chlorobenzene and chlorobenzene with 4% chloronaphthalene) with normal structure, (c)
PA2:PC,;BM (cast from various solvent condition) with normal structure, (d) PA2:PC;BM (cast from
chloroform containing 3% diphenylether) with normal structure, and (e) PA2:PC;BM (cast from
chloroform containing 3% diphenylether) with inverted structure.
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Table S3. Photovoltaic characterisics of the devices based on PA3:PCBM.

Solvent Device Weight Jse(mA/cm? o o
PCBM condition structure ratio (w/w) Voe (V) FF (%) PCE (%)
1:1 0.78 4.7 60 2.2
Chloroform:DC 1:2 0.76 7.8 67 3.9
PC¢ BM B Normal
=4:1 1:3 0.76 8.0 66 4.1
1:4 0.75 7.2 70 3.8
1:1 0.77 6.4 63 3.0
Chloroform:DC 1:2 0.76 7.8 66 3.9
PC;1BM B Normal
=41 1:3 0.74 8.0 58 34
1:4 0.77 5.6 70 3.0
1:1 0.76 10.7 50 4.1
. 1:2 0.76 11.7 55 4.9
PC; BM Ch;"j"of/o“];lp‘gth Normal
VIVZo 1:3 0.76 10.9 61 5.1
1:4 0.74 10.1 62 4.6
1:1 0.76 10.6 56 4.5
PC-BM Chloroform with Invert 1:2 0.75 12.6 57 54
b 3v/v% DPE 13 0.75 12.6 61 5.8
1:4 0.75 11.7 56 4.9




Figure S16. Characteristic J—V curves of BHJ solar cells fabricated from (a) PA3:PC¢BM (cast from
chloroform:o-dichlorobenzene=4:1 (v/v) cosolvent) with normal structure, (b) PA3:PC;;BM (cast from
chloroform:o-dichlorobenzene=4:1 (v/v) cosolvent) with normal structure, (¢) PA3:PC;;BM (cast from
chloroform containing 3% diphenylether) with normal structure, and (d) PA3:PC;BM (cast from
chloroform containing 3% diphenylether) with inverted structure.
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Table S4. Photovoltaic characterisics of the devices based on PA4:PCBM.

. Device Weight ratio ) N PCE
PCBM Solvent condition structure (Wiw) Voo (V) Jse(mA/cm?)  FF (%) %)
1:1 0.57 5.9 49 1.7
. 1:2 0.58 6.8 51 2.0
PCoBM Chloro_form.DCB Normal
=4:1 1:3 0.60 6.8 69 2.8
1:4 0.59 8.1 70 33
1:1 0.57 7.4 55 2.3
: 1:2 0.59 9.9 65 3.8
PC, BM Chloroform.DCB Normal
=4:1 1:3 0.58 11.3 64 4.2
1:4 0.55 11.6 57 3.6
1:1 0.56 10.2 54 3.1
PCnEM 3v/v% DPE Normal 13 0.57 10.2 53 3.1
1:4 0.57 10.1 53 3.1
1:1 0.56 11.7 57 3.7
Chloroform with 1:2 0.56 13.7 52 4.0
PCnBM 3v/v% DPE Tnvert 13 0.57 12.5 58 4.1
1:4 0.56 13.8 45 3.5




Figure S17. Characteristic J—V curves of BHJ solar cells fabricated from (a) PA4:PC¢BM (cast from
chloroform:o-dichlorobenzene=4:1 (v/v) cosolvent) with normal structure, (b) PA4:PC,;;BM (cast from
chloroform:o-dichlorobenzene=4:1 (v/v) cosolvent) with normal structure, (c) PA4:PC,;BM (cast from
chloroform containing 3% diphenylether) with normal structure, and (d) PA4:PC;BM (cast from
chloroform containing 3% diphenylether) with inverted structure.
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