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Table S1: Published HOMO and LUMO levels of PM6 and Y6 in the literature, determined by various
experimental techniques from recent years. Electrochemical band gaps as well as the transport energy
is given as well. If known, the correction factor for transferring the CV onset into the energy scale is
given in brackets. Measurements performed on blend films are marked with an asterix.

PM6 Y6
HOMO LUMO E& HOMO LUMO Ef© AEwomo/  Ex/
/ eV / eV / eV /eV /eV /eV eV eV method Ref.
-5.30 -3.05 2.25 -5.64 -3.92 1.72 0.34 1.38  spectroelectro-
our
chemistry
-5.30* -3.06* 2.24* -5.63* -3.90* 1.73* 0.33* 14 work
(4.8 ¢eV)
cVv 1
-5.56 -3.50 2.06 -5.65 -4.10 1.55 0.09 1.46
(4.36 eV)
CcVv 5
-5.05 -3.59 1.46 -5.61 -4.10 151 0.56 0.95
(4.73 eV)
cv 3
-5.45 -3.20 2.25 - - - - -
(4.8 eV)
-5.18 - - - - - - - PESA 3
-5.54 -3.65 1.89 -5.62 -4.11 151 0.08 1.43 Ccv 4
UPS + opt. 5
-5.13 -3.28 - -5.66 -4.29 - 0.53 0.84
band gap
CcVv
-5.45 -365  1.80 - - - - - (4.71eV) + 6
opt. band gap
cv 7
-5.50 -3.61 1.89 - - - - -
(4.29 eV)
-5.10 -3.10 - -5.81 -4.10 - 0.71 1.00  UPS + IPES 8
-5.43 -3.47 1.96 -5.69 -3.96 1.73 0.26 1.47 Ccv 9
-5.53* - - - -3.92* - - 1.61* cv 9
-5.50 -350  2.00 - - - - - cVv 10
cVv 1
-5.56 -3.48 2.08 -5.67 -4.08 1.59 0.11 1.48
(4.44 eV)
- - - -5.65 -410 155 - - cVv 12
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Figure S1: External quantum efficiency (EQE) spectrum of PM6:Y6 devices fabricated with
CF:CN and o-xylene as the solvent for the active layer.
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Figure S2: (a-b) 2D GIWAXS patterns and (c-d) the corresponding incident-angle-dependent 1D plots
of neat PM6 films and PM6:Y®6 blend films (1:1.2 wt%) spin-coated from CF + 0.5 v% CN solvent
system. The angles of incidence are labelled relative to critical angle; the 0° data corresponds to the
critical angle whereas negative values refer to measurements below the critical angle. In both neat and
blend films, GIWAXS data collected at shallower incident angle observed weaker out-of-plane (OOP)
n-n stacking peak relative to OOP (100) lamellar stacking peak and in-plane (IP) n-m stacking peak
indicating the improved ratio of edge-on oriented PM6 crystallites, which is consistent with the
NEXAFS findings. At -0.03° incident angle, the blend film observes stronger OOP 7-n stacking peak
than that in the neat film due to the n-n stacking order of face-on oriented Y6 crystallites.
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Figure S3: Angle-resolved NEXAFS spectra of PM6:Y6 blend films (1:1.2 wt%, 30 nm) processed
from a) CF:CN (CF + 0.5 v% CN) and b) o-xylene solutions. Spectra of the neat compounds are given
in ¢) and d).
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Figure S4: In situ CV measurements coupled with UV-vis spectroscopy of a) neat Y6, b) neat PM6 and
c) a blend of PM6:Y6 (1:1.2 wt%) films, spin coated and annealed from o-xylene solutions. CVs are
given on the left, the spectra of the charge half-cycle of the oxidation are presented in the center,
completed with peak trends of significant bands on the right side. Spectral onsets of the oxidation are
indicated by dotted lines and obtained via tangent method. Underlying CVs (1% cycles) are measured in
0.1 M TBAPF¢/MeCN at 20 mVs? on ITO substrates.
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Figure S5: In situ CV measurements coupled with UV-vis spectroscopy of a) neat Y6, b) neat PM6 and
c) a blend of PM6:Y6 (1:1.2 wt%) films, spin coated and annealed from o-xylene solutions. CVs are
given on the left, the spectra of the charge half-cycle of the oxidation are presented in the center,
completed with peak trends of significant bands on the right side. Spectral onsets of the reduction are
indicated by dotted lines and obtained via tangent method. Underlying CVs (1% cycles) are measured in
0.1 M TBAPF¢/MeCN at 20 mVs™ on ITO substrates.
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Figure S6: UPS spectra from PM6:Y6 blend films (1:1.2 wt%) processed from different solvent
systems. Secondary electron cut-off (SECO) and valence band spectra of PM6:Y6 blend films prepared
from CF:CN (0.5 wt%) and o-xylene.



Table S2: Voltage losses for PM6:Y6 devices fabricated with different solvents. The ELQY
is measured at 1 sun injection condition (Jint = Jsc, 1 sun)

Device Joraa [AIM?] | VERIV] | Vo [V] | AVG2R 104 [eV] ELQY Avgonrad o [eV]

PM6:Y6

(CF:CN) 2.81x10%6 | 1.070 0.83 0.24 | 1.85x10° 0.28

PM6:Y6

(0-xylene) 2.36x1016 1.071 0.77 0.30 | 2.36x107° 0.34

a) 12 L] L] L] L] b) 12 L] L L] L]
PM6:Y6 (CFCN) PM6:Y6 (o-xylene)
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Figure S7: Normalized absorption and photoluminescence (PL) spectra of PM6:Y6 film
fabricated with a) CF:CN and b) o-xylene as the solvent.
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Figure S8: The normalized electroluminescence (EL) spectra of PM6:Y6 devices fabricated
with CF:CN and o-xylene as the solvent for the active layer.
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