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Tab. 1 The test results of absorption spectra of SM4 with 6 different methods

ZH Wi ST UG /m &7 5 BE MR A U/ nim P19z
CAM-B3LYP 272 0.23 361 2.40
®B97 207 1.27 326 2.66
M062X 276 0.33 361 2.32
®B97XD 223 1.13 353 2.50
B3LYP 352 0.68 451 1.39
PBE1PBE 333 0.82 427 1.61
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Fig.3 The absorption of electron donor HXSC12 and electron acceptors (SM1~SM6)
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Tab.2 Electronic coupling eV

1k % VEeD1 VED2
Donor-SM1 0.005 0.028
Donor-SM2 0.025 -0.017
Donor-SM3 0.037 -0.038
Donor-SM4 0.029 -0.042
Donor-SM5 -0.007 0.002
Donor-SM6 0.017 0.004
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Tab.3 Electronic transfer rate constant 10t

& Kep1 Kep2
Donor-SM1 0.7 355
Donor-SM2 28.6 355
Donor-SM3 140.0 294.0
Donor-SM4 198.0 293.0
Donor-SM5 3.0 0.2
Donor-SM6 6.2 0.5
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Effect of Side Group on the Acceptoron
Exciton Dissociation Rate at the Interface
Between Non-Fullerene Acceptors and

Polymer Electron Donor
HONG Chaosheng, LIU Yuxiu, ZHAO Yi"

(College of Chemistry and Chemical Engineering, Xiamen University, Xiamen 361005, China€

Abstract: For recently emerging non-fullerene Organic Solar Cells (OSCs), both electron donor
and acceptor can absorb visible sunlight and thus generate photo-induced excitons, which is one of
the key factors that influence the efficiency of OSCs. In this article, two kinds of exciton
dissociation rates, which correspond to the excitons generated from donor (ED1) and acceptor
(ED2), respectively, at the interfaces of organic solar cells were calculated for electron donor
molecule HXSC12 and several 1,8-naphthalimides-based electron acceptor molecules by Marcus
formula, including evaluations of three factors, reorganization energy, driving force and coupling.
This article is focused on the relationship between side group and exciton dissociation rate. The
results indicate that the absorption frequency of HXSC12 and electron acceptors complement each
other. Meanwhile, the dissociation rates of excitons from both ED1 and ED2 are in the same order
of magnitude, which means that HXSC12 and electron acceptor have the same impact on the
collection of solar energy. If an electron-withdrawing side group is introduced into the backbone

of electron acceptor, the absorption spectra will shift towards the shorter wavelength region, the



intensity of the maximum absorption peak will increase, and the dissociation rate of excitons at the

donor-acceptor interface will also increase because of greater coupling and driving force. However,

the introducing of electron-donating side group to the acceptor will cause a decrease in the

intensity of the maximum absorption peak and coupling, which results in a slower exciton

dissociation rate. The results of this article are consistent with those of experiments and provide

new insights in the preparation of high efficiency OSCs.

Key words: charge transfer; electronic coupling; absorption spectra; electron acceptor; density

functional theory
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Fig.S1 The molecule orbitals of HXSC12 and SM1-SM6
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Fig.S2 The relative geometry of HXSC12 and SM1-SM6

S1 D*'A—D*A-I ED1€

Tab. S1 The results of reorganization energy for ED1 eV
R & M A2 A
HXSC12-SM1 0.130 0.212 0.342
HXSC12-SM2 0.130 0.173 0.303
HXSC12-SM3 0.130 0.192 0.322
HXSC12-SM4 0.130 0.223 0.353
HXSC12-SM5 0.130 0.196 0.326
HXSC12-SM6 0.130 0.168 0.298
S2 DA*—D*A-[ ED2€
Tab. S2 The results of reorganization energy for ED2 eV
(3 yi A2 Y
HXSC12-SM1 0.285 0.117 0.402
HXSC12-SM2 0.285 0.111 0.396
HXSC12-SM3 0.285 0.076 0.361
HXSC12-SM4 0.285 0.206 0.491
HXSC12-SM5 0.285 0.079 0.364
HXSC12-SM6 0.285 0.110 0.395
S3 D'A—-D*A-T ED1E
Tab. S3 The driving force for ED1 eV

(L3R E(D*/D) E(A/A) Eoo Ec G

HXSC12-SM1 5.587 3.010 2.451 -0.189 -0.063

HXSC12-SM2 5.587 3.002 2.451 -0.194 -0.060

HXSC12-SM3 5.587 3.057 2.451 -0.215 -0.136




HXSC12-SM4 5.587 3.223 2.451 -0.191 -0.278
HXSC12-SM5 5.587 3.043 2.451 -0.189 -0.096
HXSC12-SM6 5.587 2.915 2.451 -0.232 -0.011
S4 DA*-D*A[ ED2€
Tab. S4 The driving force for ED2 eV
% E(D*/D) E(AJA) Eoo Eco G
HXSC12-SM1 5.587 3.010 2.522 -0.189 -0.134
HXSC12-SM2 5.587 3.002 2.538 -0.194 -0.147
HXSC12-SM3 5.587 3.057 2.571 -0.215 -0.256
HXSC12-SM4 5.587 3.223 2.529 -0.191 -0.356
HXSC12-SM5 5.587 3.043 2.506 -0.189 -0.151
HXSC12-SM6 5.587 2.915 2.554 -0.232 -0.114




