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Fig. S1 Bond angle and dihedral angle of ADT at different electric field.
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Fig. S2 HOMO distribution of ADT at different electric field.
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Fig. S3 Bond length variation at different electric field of (a) C-S bond (b) C-C bond and (¢) C-H
bond in NDT molecule. (d) The energy gap of HOMO and LUMO at different electric field.



Fig. S4 HOMO distribution of NDT at different electric field.
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Fig. S5 Bond length variation at different electric field of (a) C-S bond (b) C-C bond and (¢) C-H
bond in BDT molecule. (d) The energy gap of HOMO and LUMO at different electric field.



Fig. S6 HOMO distribution of BDT at different electric field.
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Fig. S7 (a) Transfer Integral of NDT single crystals at different electric field. (b) The stacking modes of
NDT in the xy-plane. The insert figure is the enlarged view of dimer molecules in P1 directions. And the
direction of electric field is along z-axis. (c) The electron density of HOMO and HOMO-1 orbitals of dimers
in P1 and P6 directions at different electric field. (d) The full atom contributions of HOMO orbital of NDT

single molecule at 0 and 0.010 a.u. electric field. For clarity, the H atoms are omitted due to the low
contributions.
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Fig. S8 (a) Transfer Integral of BDT single crystals at different electric field. (b) The stacking modes of
BDT in the xy-plane. The insert figure is the enlarged view of dimer molecules in P1 directions. And the
direction of electric field is along z-axis. (c) The electron density of HOMO and HOMO-1 orbitals of dimers
in P1 and P6 directions at different electric field. (d) The full atom contributions of HOMO orbital of BDT

single molecule at 0 and 0.010 a.u. electric field. For clarity, the H atoms are omitted due to the low
contributions.
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Fig. S9 Reorganization energy 4 of NDT (a) and BDT (d) at different electric field. Huang-Rhys factor S;
(b) and reorganization energy 4; (c) versus mode frequency w; between neutral and positively charged NDT
at different electric field. Huang-Rhys factor S; (¢) and reorganization energy 4, (f) versus mode frequency
o; between neutral and positively charged BDT at different electric field.
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Fig. S10 The hole mobility of ADT, NDT and BDT along the crystallographic b-axis under different
electric field.
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Fig. S11 (a) Transfer integral and (b) reorganization energy of pentacene single crystals at different electric
field. The insert figure shows the packing modes of pentacene in the xy-plane. (c¢) The electron density of
HOMO and HOMO-1 orbitals of pentacene dimers in P1, P2 and P3 directions at different electric field.
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Fig. S12 Electron density of 1-azaanthracene dimer in P1 direction at different electric field. (Considering
the difference in energy degeneracy, HOMO and HOMO-1 orbitals are chosen in 0 and +0.010 a.u. electric
field, and the isosurface value is set to 0.003. HOMO-3 ~ HOMO orbitals are chosen in -0.010 a.u. electric
field, and the isosurface value is set to 0.006 for clarity.)



Table S1. Hole transfer integrals (V), reorganization energies (1) and charge transfer rate constant
(k) of NDT and BDT at different external electric field.

NDT

EEF Transfer Integral (meV) P k(x1012s1)

(@uw) p;  p2 P3 P4 P5 pPe MeV) pr P2 P34) P5 P6

0 7222 3.19 14.06 14.06 3.19 7222 10543 9694 0.19 3.68 0.19 96.94

0.002 71.50 330 14.43 1442 459 7344 10689 93.04 020 3.79 038 98.15

0.004 7132 4.68 1544 1543 733 7497 111.05 &7.25 038 4.09 092 9641

0.006 71.58 6.81 16.87 16.87 1090 76.55 118.72 7894 0.72 438 1.83 90.28

0.008 72.12 924 18.51 18.50 14.76 7799 12936 69.25 1.14 456 290 80.98

0.010 72.80 11.67 20.17 20.16 18.54 79.17 143.78 5824 150 447 3.78 68.88

BDT

EEF Transfer Integral (meV) P k (x1012s1)

(@u) py  p2 P3 P4 P5 pPe MY) p; p2 p34g) P5 PG

0 67.54 3.14 2881 2881 3.14 67.54 182.03 30.79 0.07 5.59 0.07 30.79

0.002 6548 1.60 2894 2894 3.64 69.86 18245 2879 0.02 562 0.09 32.77

0.004 63.80 0.84 2930 2930 3.11 7227 184.06 26.78 0.46 5.64 0.06 34.37

0.006 62.56 3.88 29.85 29.85 1.72 7459 186.27 25.05 0.10 570 0.02 35.62

0.008 o61.72 7.23 30.52 30.52 0.28 76.67 189.64 2341 032 5.72 0 36.12

0.010 61.23 10.62 31.26 31.25 2.64 7843 19386 21.87 0.65 570 0.04 35.89




Table S2. Hole transfer integrals (V), reorganization energies (1) and charge transfer rate constant
(k) of pentacene at different external electric field.

EEF Transfer Integral (meV) 2 k (x1012s1)

(@w) pr  p2  P3 p4 P55 pe (meV) pg P2  P34) P5 P6

0 79.97 46.48 30.40 30.40 46.48 79.97 9350 141.63 47.85 2047 47.85 141.63

0.002 79.40 4631 2995 2995 4550 80.72 95.72 135.07 4595 19.22 4436 139.60

0.004 79.09 4499 28.68 28.68 43.55 81.52 101.12 123.74 40.04 16.27 37.52 13147

0.006 79.04 42770 26.82 26.82 4091 82.23 113.57 103.42 30.18 1191 27.71 111.94

0.008 79.22 39.70 24.63 24.63 3790 82.78 134.62 77.84 1955 752 17.82 85.00

0.010 79.55 3632 2229 2229 34.65 8&3.11 16925 50.11 1045 393 951 54.69

Table S3. Hole transfer integrals (), reorganization energies (4) and charge transfer rate constants
(k) of 1-Azaanthracene at different external electric field.

EEF Transfer Integral (meV) 2 k (x1012 1)
(auw) P1 P2 P3 P4 P5 P6 (meV) P1 P2 P34 PS5 Po

-0.010 26.19 28.17 3897 3897 27.62 1423 16226 593 687 13.14 6.60 1.75
-0.008 23.82 25.08 38.00 38.00 2338 1446 159.82 506 561 12.89 488 1.87
-0.006 21.18 23.79 37.56 37.56 22.65 14.84 158.64 4.06 5.13 1278 4.65 2.00
-0.004 19.37 2287 37.61 37.61 2234 1499 158.09 342 477 1291 455 2.05
-0.002 18.08 21.19 37.85 3785 2201 1494 15797 299 410 13.10 443 2.04

0 17.08 2099 38.17 38.17 2155 1473 158778 2.64 398 13.18 420 196
0.002 16.25 1998 38.53 38.53 2096 1439 160.04 235 355 1321 391 1.84
0.004 1549 18.89 3890 3890 20.23 1393 161.82 2.09 3.10 13.17 356 1.69
0.006 14.75 17.74 39.26 39.26 19.38 1338 16452 183 265 1296 3.16 1.50
0.008 14.02 16.53 39.60 39.60 1843 12.76 168.28 1.58 2.19 1257 272 1.30
0.010 13.26 1527 3991 3991 17.40 12.07 173.00 133 176 12.03 229 1.10




Table S4. Hole mobility of 1-Azaanthracene at different external electric field along x- and y-axis.

EEF Mobility (cm?/V/s)
(a.u.) xX-axis y-axis
-0.010 1.94 5.76
-0.008 1.61 5.48
-0.006 1.42 5.30
-0.004 1.32 4.99
-0.002 1.21 5.09
0 1.09 5.03
0.002 1.01 4.75
0.004 0.93 4.72
0.006 0.78 4.63
0.008 0.71 4.49

0.010 0.61 4.64




