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Figure S1: The relative change in absorbance at specific wavelengths, extracted from the UV-

vis spectra of PM6, Y6, and PM6:Y6 films exposed for 0 min, 30 min, 2 h, 4 h, 10 h, 24 h, and 

45 h in ambient conditions to AM1.5 light, with no filter, 400 nm, and 665 nm long-pass filters.
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Figure S2: The optical absorption spectra of spin-coated films (a, b) PM6 and (c, d) Y6 

measured in air before and after photodegradation by exposure for different times (30 min, 2 

h, 10 h, 24 h, and 45 h) to AM1.5 light in air with LP400 and with LP665 filters. 
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Figure S3: The transmission spectra of the 400 nm and 665 nm long pass filters used for the 

degradation experiments.

Table S1: Position and assignment of the IR absorption peak of unexposed PM6 from Figure 

S4.

Peak index Frequency (cm-1) Assignment Ref.

1 1100-1400 C-H rocking and scissoring modes 1-4

2 1455 CH2 bending mode 1-4

3 1474 CH2 bending mode 1-4

4 1518 CH2 bending mode 1-4

5 1649 C=O stretch (quinone group) 1,5-7
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Table S2: Position and assignment of the IR absorption peak of unexposed Y6 from Figure 

S4.

Peak index Frequency (cm-1) Assignment Ref.

1 1230 CH and CH2 rocking modes 3,8

2 1253 CH and CH2 rocking modes 3,8

3 1290 CH and CH2 rocking modes 3,8

4 1426 C=C stretch modes  (conjugate plane) 4

5 1506 C=C stretch modes  (thiophene) 4

6 1535 malononitrile moieties dominated by C-C mode 9

7 1600 C=N stretch 4,8

8 1697 C=O stretch from the five-membered carbon ring 1,4,5

9 2216 C≡N stretch 1,4,8
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Figure S4: The wide range FTIR spectra, measured in transmission mode, of spin-coated films 

of pristine PM6 (top), Y6 (middle), and PM6:Y6 (1:1) (bottom) on KBr, unexposed and 

exposed in the air to white light (AM 1.5) for 24 h and 45 h. 
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Figure S5: The FTIR spectra of pristine PM6:Y6 unexposed and exposed under AM 1.5 for 

45 h in the presence of no filter (a), 400 nm (b), or 665 nm (c) long-pass filter conditions.
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Figure S6: AFM height images of PM6 (a,b), Y6 (c,d), and  PM6:Y6 (e,f) for unexposed (0 

min) and exposed in the air to white light (AM 1.5) for 45 h. 
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Figure S7: The high-resolution XPS spectra of PM6 (top), Y6 (middle), and PM6:Y6 (bottom) 

of unexposed (0 h) and exposed in the air to white light (AM 1.5) for 45 h. 
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Figure S8: XPS core level spectra of PM6 (left), Y6 (middle), and PM6:Y6 (right) for 

unexposed and exposed in the air to white light (AM 1.5) for 45 h in ambient conditions of C 

1s, S 2p, and O 1s.
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Figure S9: High-resolution XPS S 2p core level spectra of PM6 (left), Y6 (middle), and the 

PM6:Y6 blend (right) films. Spectra are presented for fresh samples (0 h) (top row) and after 

45 h of degradation under AM 1.5 illumination in air (bottom row), as indicated in the legends. 

The core level S 2p spectra of PM6, presented in Figure S9a, show a doublet S 2p1/2 and S 2p3/2, 

at 165.38 eV and 164.18 eV, respectively, corresponding to the sulfur C-S bonds. After 45 h 

of photooxidation (Figure S9b), the intensities of the peaks corresponding to S 2p1/2 and S 2p3/2 

decrease and shift toward higher binding energies, now appearing at 165.71 eV and 164.52 eV 

(see Figure S8b). Additionally, new peaks emerge at higher binding energies. The shift toward 

higher binding energy suggests that the S core level electrons become more tightly bound, 

while the appearance of the new peaks indicates the formation of oxidized sulfur species (SOₓ). 

Figure S9c shows the core level S 2p spectra of the Y6 for the unexposed sample. The doublets 

S 2p1/2 and S 2p3/2 are observed at 165.37 eV and 164.19 eV, corresponding to the sulfur core 

levels of C-S. Another set of doublets at 166.07 eV and 164.89 eV corresponds to the sulfur 
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core levels of the C-N. After 45 h of photooxidation (Figure S9d), the intensities of these peaks 

show a minor decrease, and a new doublet appears at 168.87 eV and 167.69 eV (see Figure 

S7e). This new doublet likely indicates the formation of oxidized sulfur species in Y6. Similar 

behavior has been previously reported for the Y5 and Y6 acceptor.1,9 Figure S9e shows the S 

2p spectra of the PM6:Y6 blend at 0 h. As expected, the spectra reflect a combination of peaks 

from both PM6 (donor) and Y6 (acceptor). The S 2p doublets at 165.24 eV and 164.06 eV for 

the sulfur C-S bond, and at 165.94 eV and 164.76 eV for the sulfur C-N core levels from Y6. 

After 45 h of photooxidation (Figure S9f), the C-S related peaks shift slightly to higher binding 

energies (165.32 eV), and their intensities decrease (see Figure S8h). Similarly, the S-N related 

peaks shift to 166.02 eV. A new set of peaks appears at higher binding energy, indicating the 

formation of oxidized sulfur species. 

Figure S10: XPS core level spectra of PM6 (left), Y6 (middle), and PM6:Y6 (right) for 

unexposed and exposed in the air to white light (AM 1.5) for 45 h in ambient conditions of F 

1s and N1s.
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