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Fig. S1 The Mulliken atom charge of core in studied acceptors.
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Fig. S2 The dipole moments of studied molecules (the red bars stand for the symmetric molecules

and the blue ones mean the asymmetric molecules).
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Fig. S3 The contour plots of the highest occupied molecular orbital (HOMO) and the lowest

unoccupied molecular orbital (LUMO) for studied acceptors.
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Fig. S4 The absorption spectra and frontier molecular orbitals of A0 (in red solid line) and its
carbon counterpart AO-C (in green dash line) together with the sunlight irradiation spectrum (in

grey solid line).
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Fig. S5 The detailed information for the primary transfer pathways (marked by numbers) in the

predicted crystal structures of the studied molecules.
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Fig. S6 The detailed packing information for the most favoured hopping pathway of acceptors.
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Fig. S7 The optimized structures of the PTB7-Th/acceptors with the centroid-to-centroid

distances, N--:S distances, and the weak interaction energy (Einteraction)-
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Fig. S8 The calculated absorption spectra of the studied donor/acceptor (D/A) interfaces,

composed by the donor PTB7-Th and the studied acceptors.
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Fig. S9 The types (charge transfer state: CT, Frenkerl exciton state: FE) of the lowest sixty excited

states and the corresponding percentage in the PTB7-Th/A0 and PTB7-Th/A2d.
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Fig. S10 The electrostatic potential (ESP) maps and average ESP of the A0 and A2d.
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Table S1 The calculated bond length I, (&) and dihedral angle a (°) in molecules.

|1, -
PN o Hleg

N &
ly 3/ |5\U lis |1> lis
IN_ s I, ln\ lyy ;ln

2 1m’N—4

- \\

acceptor AO Ala Alb A2a A2b A2c A2d A3a A3b A4

ly 1.63 1.62 1.63 1.62 1.63 1.63 1.64 1.63 1.63 1.63
l, 1.34 1.32 1.34 1.33 1.32 1.32 1.34 1.33 1.33 1.33
I3 1.40 1.35 1.40 1.34 1.35 1.35 1.40 1.34 1.34 1.35
A 1.46 1.46 1.45 1.46 1.46 1.46 1.45 1.46 1.46 1.45
Is 1.39 1.39 1.34 1.35 1.39 1.38 1.34 1.33 1.33 1.33
lg 141 1.41 1.35 1.35 1.41 1.41 1.35 1.35 1.35 1.35
7 1.44 1.44 1.45 1.45 1.44 1.44 1.45 1.45 1.45 1.45
lg 1.36 1.35 1.35 1.34 1.35 1.35 1.35 1.34 1.33 1.33
lg 1.35 1.34 1.33 1.32 1.33 1.33 1.33 1.32 1.32 1.32
l10 1.63 1.64 1.64 1.64 1.63 1.63 1.64 1.64 1.63 1.62
l11 1.34 1.33 1.33 1.33 1.34 1.32 1.34 1.34 1.31 1.33
1, 1.40 1.40 1.40 1.40 1.40 1.34 1.40 1.40 1.35 1.34
l13 1.46 1.46 1.46 1.46 1.45 1.46 1.45 1.45 1.46 1.46
l14 1.39 1.39 1.39 1.39 1.34 1.39 1.34 1.33 1.39 1.33
l1s 1.39 1.41 1.41 1.41 1.35 1.41 1.34 1.35 1.41 1.35
l1e 1.45 1.44 1.44 1.44 1.45 1.45 1.45 1.45 1.45 1.45
l17 1.36 1.36 1.36 1.36 1.35 1.34 1.35 1.35 1.34 1.33
|18 1.35 1.35 1.35 1.35 1.34 1.34 1.34 1.33 1.34 1.32

|o 10.82 12.71 13.07 14.24 11.86 12.10 12.49 1292 13.81 11.87

SI11



Table S2 The calculated vertical ionization potential energy (VIP), vertical electron affinity energy

(VEA), first vertical excitation energy (E;), and exciton binding energy (Ep).

acceptor VIP (eV) VEA (eV) Eq (eV) Ey (eV)
A0 5.21 3.42 1.41 0.38
Ala 5.53 3.43 1.68 0.42
Alb 5.36 3.50 1.47 0.40
A2a 5.69 3.51 1.74 0.44
A2b 5.66 3.54 1.66 0.45
A2c 5.83 3.46 1.90 0.47
A2d 5.47 3.62 1.45 0.40
A3a 5.79 3.65 1.68 0.46
A3b 6.00 3.56 1.93 0.51
Ad 6.11 3.72 1.88 0.51
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Table S3 The calculated the type of exciton, excited energy (E), oscillator strength f, transferred

charge |Ag|, and D index of the PTB7-Th/AO and PTB7-Th/A2d interfaces.

w
e

15

SI13

w
s

10

PTB7-Th/AO PTB7-Th/A2d
S, nature E(eV) f |Agl(e) D(A) | S, nature E(eV) f |Aq|(e) D(A)
s, CT, 171 004 078 237 | S, CT, 144 005 089 2.88
s, CT, 18 074 031 075 |sS, €T, 170 08 040 118
s, CT, 195 006 081 258 | S, CT, 178 017 065 1.85
s, FE, 210 245 001 058 | S, CT, 196 005 091 341
s, CT, 219 001 093 307 | S, FE, 205 210 019 1.25
S, CT, 229 002 048 239 | s, CT, 213 009 091 292
s, CT, 233 006 046 295 | S, CT, 216 024 084 238
S, FE, 237 002 035 170 | S, CT, 230 006 059 210
S, FE, 241 006 048 316 | S, FE, 238 006 035 1.05
S, FE, 245 017 009 069 | S, CT, 240 002 08 412
s, CT, 248 005 087 28 |S, FE, 248 002 009 051
s, CT, 25 005 073 232 |S, CT, 251 002 087 3.64
s, CT, 264 004 074 548 |S, CT, 255 002 080 370
S, FE; 266 016 021 198 | S, CT, 261 034 024 111
S, CT, 267 002 078 202 |S, CT, 263 006 08l 240
S, FE, 271 062 006 114 | S, FE, 263 018 026 0.59
s, FE, 271 059 033 103 |S, CT, 265 015 056 2.06
S, FEg 273 026 011 067 | S, CT, 269 036 038 181
S, FE, 277 008 009 033 |S, CT, 269 030 064 183
S, CT, 279 005 076 504 |S, FE 270 007 028 098
S, FE, 28 012 061 210 |S, CT, 272 009 026 159
S,, FE, 28 001 024 354 |S, FE 279 001 014 044
S, FE, 289 001 018 064 | S, CT, 28 020 043 203
S, FE, 291 005 043 12 | S, FE, 287 001 008 052
S, FE, 292 015 017 031 | S, CT, 29 013 051 154
S, CT, 300 003 058 201 |S, CT, 293 004 073 424
s,, CT, 302 000 062 163 |S,, CT,, 294 005 069 3.88
S, FE. 304 027 004 09 |S, FE 298 001 000 353
S,, FE, 306 011 014 177 | S, <CT,, 300 014 051 178
S, CT, 309 001 049 130 |S, FE 305 011 039 1.05
S CT, 312 001 062 828 |S, FE, 305 005 006 0.86
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