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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 (¢) between the connected thiophene rings of
9EDOT chain in the specified ion ratio regulated systems.
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Fig. S3. Radial distribution function (RDFs): gnc)-na)(r) between cation and anion,
gs-n(o)(r) between 9EDOT and cation, and gsna) 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 (r,, in A), the squared transfer

integral (72, in e¢V?), the hole hopping rates (k;, in s!), the hole mobility (x, of nth

ijs
hopping path, in cm? V-! ), and the average m-m stacking distance (dy, in A)
between the neighboring molecules, as well as the ratio of u,/um.x in 3EDOT and

6EDOT domain, respectively.

Path  r Vi ki % Ml Himax drn
3EDOT
1 415  2.07x102  1.26x10'3 430x100 1 3.59
2 433  1.66x102 1.01x1013 377100 0.88 3.94
3 3.52  1.76x102  1.08x1013 2.64x10"1  0.61 3.92
4 376 1.24x102  7.58x10!2 2.12x100  0.49 3.29
5 375 1.11x102  6.81x10'2 1.89x10°1  0.44 3.61
6 3.88  8.22x103  5.03x102 1.50x10"  0.35 3.57
7 3.59  9.55x103  5.84x1012 1.49x10"1  0.35 3.48
8 371 3.34x103  2.04x102 5.57x102  0.13 3.58
9 375 7.56x10%  4.63x10!! 1.29x102  0.03 3.31
10 3.80 5.01x10%  3.06x10!! 8.75x103  0.02 3.61
6EDOT
1 3.55  1.96x102  3.04x1013 7.58x100 1 3.56
2 1120 1.60x103  2.47x10!2 6.13x101  0.81 3.67
3 7.68  2.67x103  4.13x102 4.81x100  0.63 3.65
4 828  4.28x10%  6.62x10! 8.97x102  0.12 3.76
5 1697 5.01x10°5  7.75%x1010 4.41x102  0.06 3.60
6 28.35  6.82x108%  1.06x108 1.68x104  2.22x10%  3.00
7 2777  5.06x108  7.83x107 1.19x104+  1.57x10*  N/A

2 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 (r,, in A), the squared transfer

integral (72, in e¢V?), the hole hopping rates (k;, in s!), the hole mobility (x, of nth

ij>
hopping path, in cm? V-! s-!), the average n-n stacking distance (dy., in A) between
the neighboring molecules, as well as the ratio of s,/ttmax and z4,/ttypris) in 3EDOT

domain after modified by the specified ion ratio, respectively.

Path r, Vi ki Hon P! M Plbtnprisy — Ann
2:1
1 3.59  3.59x102 2.20x10'%  5.58x101 1 1.30 3.44
2 434 1.94x102 1.18x10'3  4.41x10!  0.79 1.17 3.66
3 349 8.89x103 5.44x1012  1.31x107  0.23 0.50 3.58
4 3.52  7.88x103 4.82x102  1.18x10!  0.21 0.56 3.59
5 4.65 3.64x103 2.23x10'2  9.53x102  0.17 0.50 3.75
6 455 1.28x103 7.86x10'1  3.22x102  0.06 0.21 3.15
7 379 1.80x103 1.10x10'2  3.13x102  0.06 0.21 3.58
8 8.70  2.91x105 1.78x10°  2.67x103  4.78x10°  0.05 N/A
9 379 8.53x105 5.22x1010  1.48x103  2.65x10%  0.11 3.76
10 3.51  8.49x105 5.19x1010  1.27x103  2.28x103  0.15 3.29
3:1
1 341  3.99x102 2.44x101%  5.63x100 1 1.31 3.56
2 3.51  2.39x102 1.46x1013  3.56x10  0.63 0.94 3.64
3 444 1.28x102 7.81x10'2  3.04x10"!  0.54 1.15 4.09
4 424 1.09x102 6.69x1012  2.38x10"1  0.42 1.12 3.55
5 358 1.11x102 6.82x10'2  1.73x10"  0.31 0.92 3.66
6 412 630x103 3.86x10'2  1.29x10"  0.23 0.86 3.41
7 3.60  7.17x103 4.39x1012  1.12x10""  0.20 0.75 3.54
8 3.60  2.37x103 1.45x1012  3.71x102  0.07 0.67 3.25
9 6.30  6.18x10* 3.78x10'  2.97x102  0.05 2.30 N/A
10 747 837x10° 5.12x101°  5.65x10°  0.01 0.65 N/A

4:1
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5.95x1072
2.63x107
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1:2
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1

0.62

0.59

0.58

0.39

0.34

0.17

0.16

0.08
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1

0.87

0.44

0.26
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0.43
0.41
0.34
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1.31
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0.38
0.28
0.14
0.13
0.05
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0.03

1.01
0.49
0.68
0.70
0.64
0.63
0.11
0.23

3.52
3.75
3.82
4.32
3.74
3.66
3.41
3.72
3.56
3.53

3.73
3.65
4.03
3.57
3.38
4.46
N/A
N/A
3.42

342
3.73
3.77
3.61
3.72
3.85
3.75
3.90
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0.03

0.43
0.26
0.20
0.19
0.12
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0.03
0.01

0.68
0.62
0.36
0.33
0.29
0.17
0.02
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2.26
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Table S3. The static centroid to centroid distance (r,, in A), the squared transfer

integral (V2 in e¢V?), the hole hopping rates (k;, in s!), the hole mobility (u, of nth

ijs
hopping path, in cm? V-!' s-!), the average n-n stacking distance (dy., in A) between
the neighboring molecules, as well as the ratio of s,/ttmax and z6,/ttypris)y in 6EDOT

domain after modified by the specified ion ratio, respectively.

Path 7, Vi kij o P! M Plbtnprisy — Ann
2:1
1 8.81  1.42x102 220x1013 337 1 4.45 3.61
2 11.06 1.51x103  2.34x10'2  5.66x10""  0.17 0.92 3.45
3 3.62  8.86x103 1.37x10'3  3.55x101  0.11 0.74 3.75
4 14.88 1.18x104 1.82x10'!  7.99x102  0.02 0.89 N/A
5 4.84  3.09<104 4.78x10'!  2.22x102  6.59x103  0.50 N/A
6 24.14 2.78x10° 4.31x10°  4.96x106  1.47x10°  0.03 N/A

7 1595 1.09x10-1 1.69x10°  8.49x10% 2.52x10®%  7.13x10* N/A

3:1
1 10.61 1.09x10> 1.68x10'3  3.75 1 4.95 3.79
2 3.57  1.92x102  2.97x1013  7.50x10"'  0.20 1.22 3.52
3 491  6.99x103 1.08x1013  5.15x10'  0.14 1.07 3.51
4 9.82  4.79x10°  7.41x10% 1.41x102 3.76x103 0.16 N/A
5 482 1.94x104 3.01x10'"  1.38x10 3.68x103  0.31 3.51
4:1
1 3.55  2.19x102  3.40x1013  8.46x10"' 1 1.12 3.62
2 3.49  1.29x102 2.00x10'3  4.83x10"'  0.57 0.79 3.60
3 475  5.17x10%  7.99x10'"  3.56x102  0.04 0.07 3.65

4 7.46  2.53x10°  391x10°  4.30x10* 5.08x10*  4.79x10° N/A
1:1

1 9.44 3.16x10° 4.89x10'2 8.61x10" 1 1.14 3.66

2 446  7.45x<103  1.15x1013  4.54x10°"  0.53 0.74 3.70
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