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Figure S1 AFM of 3%DTE-Br and 10% DTE-Br in PC61BM and P3HT.



3

Figure S2. The dark current and photocurrent at 320 nm under 100 µW/cm2 light intensity for 

different doping concentrations
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Figure S3. a) photocurrent and dark current under different doping conditions at a wavelength 

of 320nm and below a light intensity of 100µW. b) photoresponse at light intensities ranging 

from 500µW to 3mW.
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Figure S4. The photocurrent of the undoped device after exposure to 254 nm and white light 

treatment.
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Figure S5. Responsivity changes over time with illumination.
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Density functional theory calculations
For the Monomers of DET-Brc, DET-Bro, P3HT and PC61BM the DFT calculations 

based on the Gaussian 16, Revision C.01.1 B3LYP2-D33/6-31G(d,p) 4 5was used for structure 

optimization. Geometry optimizations were carried out in a vacuum and frequency analysis 

was performed to ensure that no imaginary frequency occurs. The Molecular Orbital Levels 

(HOMO and LUMO) and Torsion Angle were studied at the B3LYP-D3/6-31G(d,p) level of 

theory after running the geometric optimization by the Multiwfn6 and VMD7 programs.

For the Dimer and Trimer, using Molclus8 program, we generate 20 different 

conformations. MOPAC was called with Molclus program, and the dimers and trimers were 

preliminarily optimized at PM69 -DH+10 level. The low energy conformations were selected. 

For low energy conformations, the DFT calculations based on the Gaussian 16, Revision C.01. 

B3LYP-D3/6-31G(d,p) was used for structure optimization, geometry optimizations were 

carried out in a vacuum and frequency analysis was performed to ensure that no imaginary 

frequency occurs. The Intermolecule Distance were studied at the B3LYP-D3/6-31G(d,p) 

level of theory after running the geometric optimization by the Multiwfn and VMD programs. 

The Intermolecular Interactions were evaluated at the B3LYP-D3/6-31G(d,p) level of theory 

after running the geometric optimization by Multiwfn based on the IGMH11 proposed in 

Ref.[11] and the EDA-FF12 proposed in Ref.[12] 
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Figure S6. DFT-calculated highest occupied molecular orbital (HOMO) and lowest 

unoccupied molecular orbital (LUMO) for the simplified structures of PC61BM under the 

B3LYP-D3/6-31G(d,p)level.
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Supplementary Tables

Supplementary Table 1. EDA-FF for DET-Br - P3HT and C60 cage

Electrostatic (kJ/mol) Repulsion
(kJ/mol)

Dispersion
(kJ/mol)

Total
(kJ/mol)

DET-BrC - P3HT to C60 cage -85.97 85.23 -166.18 -166.92

DET-BrO - P3HT to C60 cage -31.38 83.45 -171.38 -119.31

P3HT and C60 cage -60.46 44.74 -103.91 -119.62
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Supplementary Table 2. Intermolecule Distance of DET-Br - P3HT to PC61BM 

Geometry center
(DET-Br - P3HT)

(Angstrom)

Geometrycenter
(PC61BM)

(Angstrom)

Intermolecule 
Distance

(Angstrom)

DET-BrC - P3HT
 to PC61BM (-1.18, -2.14, 0.88) (1.84, 1.46, -0.06) 4.79

DET-BrO - P3HT 
to PC61BM (1.22, -2.12, 1.19) (-2.38, 1.72, -0.80) 5.63

P3HT 
to PC61BM (-2.13, 3.08, -0.34) (0.130, -1.47, 0.24) 5.11
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