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Fig. S1. The evolution of hole mobility of 9EDOT during the last 1 ns (a) for 1:1 IL 

added case; (b), (c), and (d) for MC series of ILs added systems; (e), (f), and (g) for 

MA series of ILs added systems, respectively.
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Fig. S2. The distribution of the angle (φ) between the connected thiophene rings of 
9EDOT chain in the specified ion ratio regulated systems.
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(a)

                 (b) (e)
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                 (d) (g)
Fig. S3. Radial distribution function (RDFs): gN(C)-N(A)(r) between cation and anion, 
gS-N(C)(r) between 9EDOT and cation, and gS-N(A) between 9EDOT and anion.
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Fig. S4. The density of state (DOS) of 9EDOT in pristine 9EDOT:Tos.
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Fig. S5. The morphology of 3EDOT domain before and after introducing IL with the 

specified ion ratio (the plot only shows the thiophene backbone).
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Fig. S6. The morphology of 6EDOT domain before and after introducing IL with the 

specified ion ratio (the plot only shows the thiophene backbone).
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Table S1. The static centroid to centroid distance (rn, in Å), the squared transfer 

integral (Vij2, in eV2), the hole hopping rates (kij, in s-1), the hole mobility (μn of nth 

hopping path, in cm2 V-1 s-1), and the average π-π stacking distance (dπ-π, in Å) 

between the neighboring molecules, as well as the ratio of μn/μmax in 3EDOT and 

6EDOT domain, respectively.

Path ri Vij2 kij μa μn/μmax dπ-π

3EDOT

1 4.15 2.07×10-2 1.26×1013 4.30×10-1 1 3.59

2 4.33 1.66×10-2 1.01×1013 3.77×10-1 0.88 3.94

3 3.52 1.76×10-2 1.08×1013 2.64×10-1 0.61 3.92

4 3.76 1.24×10-2 7.58×1012 2.12×10-1 0.49 3.29

5 3.75 1.11×10-2 6.81×1012 1.89×10-1 0.44 3.61

6 3.88 8.22×10-3 5.03×1012 1.50×10-1 0.35 3.57

7 3.59 9.55×10-3 5.84×1012 1.49×10-1 0.35 3.48

8 3.71 3.34×10-3 2.04×1012 5.57×10-2 0.13 3.58

9 3.75 7.56×10-4 4.63×1011 1.29×10-2 0.03 3.31

10 3.80 5.01×10-4 3.06×1011 8.75×10-3 0.02 3.61

6EDOT

1 3.55 1.96×10-2 3.04×1013 7.58×10-1 1 3.56

2 11.20 1.60×10-3 2.47×1012 6.13×10-1 0.81 3.67

3 7.68 2.67×10-3 4.13×1012 4.81×10-1 0.63 3.65

4 8.28 4.28×10-4 6.62×1011 8.97×10-2 0.12 3.76

5 16.97 5.01×10-5 7.75×1010 4.41×10-2 0.06 3.60

6 28.35 6.82×10-8 1.06×108 1.68×10-4 2.22×10-4 3.00

7 27.77 5.06×10-8 7.83×107 1.19×10-4 1.57×10-4 N/A

a The reorganization energies of 3EDOT and 6EDOT calculated by the normal mode 

analysis are 0.38 and 0.30 eV, respectively.
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Table S2. The static centroid to centroid distance (rn, in Å), the squared transfer 

integral (Vij2, in eV2), the hole hopping rates (kij, in s-1), the hole mobility (μn of nth 

hopping path, in cm2 V-1 s-1), the average π-π stacking distance (dπ-π, in Å) between 

the neighboring molecules, as well as the ratio of μn/μmax and μn/μn(pris.) in 3EDOT 

domain after modified by the specified ion ratio, respectively.

Path rn Vij2 kij μn μn/μmax μn/μn(pris.) dπ-π

2:1

1 3.59 3.59×10-2 2.20×1013 5.58×10-1 1 1.30 3.44

2 4.34 1.94×10-2 1.18×1013 4.41×10-1 0.79 1.17 3.66

3 3.49 8.89×10-3 5.44×1012 1.31×10-1 0.23 0.50 3.58

4 3.52 7.88×10-3 4.82×1012 1.18×10-1 0.21 0.56 3.59

5 4.65 3.64×10-3 2.23×1012 9.53×10-2 0.17 0.50 3.75

6 4.55 1.28×10-3 7.86×1011 3.22×10-2 0.06 0.21 3.15

7 3.79 1.80×10-3 1.10×1012 3.13×10-2 0.06 0.21 3.58

8 8.70 2.91×10-5 1.78×1010 2.67×10-3 4.78×10-3 0.05 N/A

9 3.79 8.53×10-5 5.22×1010 1.48×10-3 2.65×10-3 0.11 3.76

10 3.51 8.49×10-5 5.19×1010 1.27×10-3 2.28×10-3 0.15 3.29

3:1

1 3.41 3.99×10-2 2.44×1013 5.63×10-1 1 1.31 3.56

2 3.51 2.39×10-2 1.46×1013 3.56×10-1 0.63 0.94 3.64

3 4.44 1.28×10-2 7.81×1012 3.04×10-1 0.54 1.15 4.09

4 4.24 1.09×10-2 6.69×1012 2.38×10-1 0.42 1.12 3.55

5 3.58 1.11×10-2 6.82×1012 1.73×10-1 0.31 0.92 3.66

6 4.12 6.30×10-3 3.86×1012 1.29×10-1 0.23 0.86 3.41

7 3.60 7.17×10-3 4.39×1012 1.12×10-1 0.20 0.75 3.54

8 3.60 2.37×10-3 1.45×1012 3.71×10-2 0.07 0.67 3.25

9 6.30 6.18×10-4 3.78×1011 2.97×10-2 0.05 2.30 N/A

10 7.47 8.37×10-5 5.12×1010 5.65×10-3 0.01 0.65 N/A

4:1
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1 3.54 3.07×10-2 1.88×1013 4.64×10-1 1 1.08 3.52

2 3.56 1.87×10-2 1.15×1013 2.86×10-1 0.62 0.76 3.75

3 3.61 1.74×10-2 1.07×1013 2.75×10-1 0.59 1.04 3.82

4 4.44 1.14×10-2 6.95×1012 2.70×10-1 0.58 1.27 4.32

5 3.47 1.26×10-2 7.69×1012 1.83×10-1 0.39 0.97 3.74

6 5.05 5.14×10-3 3.14×1012 1.59×10-1 0.34 1.06 3.66

7 3.89 4.23×10-3 2.59×1012 7.75×10-2 0.17 0.52 3.41

8 4.95 2.46×10-3 1.51×1012 7.30×10-2 0.16 1.31 3.72

9 5.19 1.18×10-3 7.24×1011 3.86×10-2 0.08 2.99 3.56

10 4.85 1.90×10-6 1.17×109 5.42×10-5 1.17×10-4 6.19×10-3 3.53

1:1

1 3.70 1.37×10-2 8.39×1012 2.27×10-1 1 0.53 3.73

2 3.72 1.18×10-2 7.24×1012 1.98×10-1 0.87 0.53 3.65

3 3.75 5.89×10-3 3.60×1012 1.00×10-1 0.44 0.38 4.03

4 3.80 3.42×10-3 2.09×1012 5.95×10-2 0.26 0.28 3.57

5 3.70 1.58×10-3 9.69×1011 2.63×10-2 0.12 0.14 3.38

6 4.22 9.18×10-4 5.62×1011 1.98×10-2 0.09 0.13 4.46

7 7.86 9.81×10-5 6.00×1010 7.32×10-3 0.03 0.05 N/A

8 6.72 9.16×10-6 5.61×109 5.00×10-4 2.20×10-3 8.98×10-3 N/A

9 3.76 1.93×10-5 1.18×1010 3.30×10-4 1.45×10-3 0.03 3.42

1:2

1 5.12 1.37×10-2 8.41×1012 4.36×10-1 1 1.01 3.42

2 3.59 1.20×10-2 7.32×1012 1.86×10-1 0.43 0.49 3.73

3 3.79 1.03×10-2 6.32×1012 1.80×10-1 0.41 0.68 3.77

4 4.60 5.84×10-3 3.58×1012 1.49×10-1 0.34 0.70 3.61

5 4.39 5.18×10-3 3.17×1012 1.21×10-1 0.28 0.64 3.72

6 3.88 5.20×10-3 3.18×1012 9.45×10-2 0.22 0.63 3.85

7 4.71 6.03×10-4 3.69×1011 1.62×10-2 0.04 0.11 3.75

8 4.77 4.69×10-4 2.87×1011 1.29×10-2 0.03 0.23 3.90
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9 5.08 3.90×10-4 2.39×1011 1.22×10-2 0.03 0.95 3.16

1:3

1 5.20 2.97×10-2 1.82×1013 9.71×10-1 1 2.26 3.17

2 4.01 2.14×10-2 1.31×1013 4.15×10-1 0.43 1.10 3.45

3 3.87 1.38×10-2 8.45×1012 2.50×10-1 0.26 0.95 3.50

4 3.74 1.14×10-2 7.00×1012 1.94×10-1 0.20 0.92 3.68

5 3.60 1.21×10-2 7.38×1012 1.89×10-1 0.19 1.00 3.64

6 4.11 5.88×10-3 3.60×1012 1.20×10-1 0.12 0.80 3.41

7 3.87 5.17×10-3 3.16×1012 9.37×10-2 0.10 0.63 3.25

8 4.83 9.23×10-4 5.64×1011 2.60×10-2 0.03 0.47 3.51

9 4.07 6.47×10-4 3.96×1011 1.29×10-2 0.01 1.00 3.56

1:4

1 5.41 1.99×10-2 1.22×1013 7.05×10-1 1 1.64 3.68

2 4.46 2.00×10-2 1.22×1013 4.79×10-1 0.68 1.27 3.25

3 3.71 2.64×10-2 1.61×1013 4.38×10-1 0.62 1.66 3.54

4 3.59 1.61×10-2 9.86×1012 2.51×10-1 0.36 1.18 3.54

5 4.02 1.21×10-2 7.39×1012 2.36×10-1 0.33 1.25 3.57

6 3.54 1.35×10-2 8.28×1012 2.05×10-1 0.29 1.37 3.42

7 3.93 6.27×10-3 3.84×1012 1.17×10-1 0.17 0.79 3.73

8 3.80 9.80×10-4 5.99×1011 1.71×10-2 0.02 0.31 3.54
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Table S3. The static centroid to centroid distance (rn, in Å), the squared transfer 

integral (Vij2, in eV2), the hole hopping rates (kij, in s-1), the hole mobility (μn of nth 

hopping path, in cm2 V-1 s-1), the average π-π stacking distance (dπ-π, in Å) between 

the neighboring molecules, as well as the ratio of μn/μmax and μn/μn(pris.) in 6EDOT 

domain after modified by the specified ion ratio, respectively.

Path rn Vij2 kij μn μn/μmax μn/μn(pris.) dπ-π

2:1

1 8.81 1.42×10-2 2.20×1013 3.37 1 4.45 3.61

2 11.06 1.51×10-3 2.34×1012 5.66×10-1 0.17 0.92 3.45

3 3.62 8.86×10-3 1.37×1013 3.55×10-1 0.11 0.74 3.75

4 14.88 1.18×10-4 1.82×1011 7.99×10-2 0.02 0.89 N/A

5 4.84 3.09×10-4 4.78×1011 2.22×10-2 6.59×10-3 0.50 N/A

6 24.14 2.78×10-9 4.31×106 4.96×10-6 1.47×10-6 0.03 N/A

7 15.95 1.09×10-10 1.69×105 8.49×10-8 2.52×10-8 7.13×10-4 N/A

3:1

1 10.61 1.09×10-2 1.68×1013 3.75 1 4.95 3.79

2 3.57 1.92×10-2 2.97×1013 7.50×10-1 0.20 1.22 3.52

3 4.91 6.99×10-3 1.08×1013 5.15×10-1 0.14 1.07 3.51

4 9.82 4.79×10-5 7.41×1010 1.41×10-2 3.76×10-3 0.16 N/A

5 4.82 1.94×10-4 3.01×1011 1.38×10-2 3.68×10-3 0.31 3.51

4:1

1 3.55 2.19×10-2 3.40×1013 8.46×10-1 1 1.12 3.62

2 3.49 1.29×10-2 2.00×1013 4.83×10-1 0.57 0.79 3.60

3 4.75 5.17×10-4 7.99×1011 3.56×10-2 0.04 0.07 3.65

4 7.46 2.53×10-6 3.91×109 4.30×10-4 5.08×10-4 4.79×10-3 N/A

1:1

1 9.44 3.16×10-3 4.89×1012 8.61×10-1 1 1.14 3.66

2 4.46 7.45×10-3 1.15×1013 4.54×10-1 0.53 0.74 3.70
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3 11.11 6.44×10-4 9.97×1011 2.43×10-1 0.28 0.51 N/A

1:2

1 5.55 1.08×10-2 1.67×1013 1.01 1 1.33 3.62

2 8.16 4.73×10-3 7.32×1012 9.63×10-1 0.95 1.57 3.65

3 4.45 4.22×10-3 6.52×1012 2.55×10-1 0.25 0.53 3.64

4 8.00 3.95×10-5 6.12×1010 7.73×10-3 7.65×10-3 0.09 3.72

1:3

1 8.25 7.03×10-3 1.09×1013 1.46 1 1.93 3.56

2 5.38 1.38×10-2 2.13×1013 1.22 0.84 1.99 3.68

3 11.45 1.94×10-3 3.00×1012 7.77×10-1 0.53 1.62 3.83

4 8.90 5.07×10-7 7.85×108 1.23×10-4 8.42×10-5 1.37×10-3 N/A

5 13.50 1.53×10-7 2.36×108 8.52×10-5 5.84×10-5 1.94×10-3 N/A

1:4

1 5.15 8.56×10-3 1.32×1013 6.93×10-1 1 0.91 3.78

2 3.45 1.76×10-2 2.72×1013 6.39×10-1 0.92 1.04 3.60

3 6.74 8.12×10-6 1.26×1010 1.13×10-3 1.63×10-3 3.39×10-3 N/A


