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Experimental Section

Materials: All solvents were purchased from Tokyo Chemical Industry Co., LTD and Thermo
Fisher Scientific Inc. Poly[(thiophene)-alt-(6,7-difluoro-2-(2-hexyldecyloxy)quinoxaline)]
(PTQ10) was synthesized by previous study procedures.! 2,2'-((2Z,2'Z)-((12,13-bis(2-
ethylhexyl)-3,9-(2-butyloctyl)-12,13-dihydro-[ 1,2,5]thiadiazolo[ 3,4-
e]thieno[2",3"":4°,5"thieno[2',3":4,5]pyrrolo[ 3,2-g]thieno[2',3":4,5]thieno[3,2-b]indole-2,10-
diyl)bis(methanylylidene))bis(5,6-difluoro-3-0x0-2,3-dihydro-1H-indene-2,1-
diylidene))dimalononitrile (L8-BO) was purchased from Solarmer Inc. 3,9-bis(2-butyloctyl)-
12,13-bis(2-octyldodecyl)-12,13-dihydro-[1,2,5]thiadiazolo[3,4-
e]thieno[2",3":4",5"thieno[2',3":4,5]pyrrolo[3,2-g]thieno[2',3":4,5]thieno[3,2-b]indole  (BTP-
BO) for the synthesis of MYBO was purchased from Derthon Opto electronic Materials Sci.
Tech. Co., Ltd. Poly[(9,9-bis(3"-((N,N-dimethyl)-N-ethylammonium)propyl)-2,7-fluorene)-
alt-5,5'-bis(2,2'-thiophene)-2,6-naphthalene-1,4,5,8-tetracaboxylic-N,N'-di(2-
ethylhexyl)imide]dibromide (PNDIT-F3N-Br) was synthesized according to the reported

method.?
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Synthesis of MYBO
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Scheme S1. Synthetic scheme for MYBO.

1) Synthesis of 3,9-bis(2-butyloctyl)-12,13-bis(2-octyldodecyl)-12,13-dihydro-
[1,2,5]thiadiazolo[3,4-e]thieno[2',3"":4",5"]thieno[2",3":4,5]pyrrolo[3,2-
g]thieno[2’,3":4,5]thieno[3,2-b]indole-2,10-dicarbaldehyde (BTP-BO-2CHO)

0.20 g of BTP-BO (1.0 equiv.) was placed in a 20 mL microwave vial. The vial was
subjected to vacuum conditions and subsequently purged with argon gas three times. 5 mL of
dichloroethane was then added to fully dissolve the reactant. Following this, 0.14 mL of
phosphorus oxychloride (POCls; 10.0 equiv.) and 0.46 mL of N,N-dimethylformamide (DMF;
40.0 equiv.) were introduced into the solution. The resultant mixture was stirred vigorously for
12 hr at 60°C. After the reaction, the crude product was washed with water and extracted three
times using dichloromethane. The residual solvent was removed using a rotary evaporator, and
the crude material was purified by column chromatography, utilizing hexane and
dichloromethane as eluents. The purified product was obtained as an orange liquid (0.20 g,

yield: 96%).

IH NMR (400 MHz, methylene chloride-dz)  10.16 (s, 2H), 4.69 (d, J = 7.8 Hz, 4H), 3.16 (d,

J=7.4Hz, 4H), 2.10 (s, 4H), 1.54-1.15 (m, 55H), 1.13-0.71 (m, 71H).

S5



(2) Synthesis of 2,2'-((2Z,2'Z)-((3,9-bis(2-butyloctyl)-12,13-bis(2-octyldodecyl)-12,13-
dihydro-[1,2,5]thiadiazolo[3,4-e]thieno[2",3"":4",5"|thieno[2’,3":4,5]pyrrolo[3,2-
g]thieno[2',3":4,5]
thieno[3,2-b]indole-2,10-diyl)bis(methaneylylidene))bis(5,6-dichloro-3-oxo0-2,3-dihydro-
1H-indene-2,1-diylidene))dimalononitrile (MYBO)

0.20 g of BTP-BO-2CHO (1.0 equiv.) and 0.08 g of IC-2Cl (2.1 equiv.) were placed in a
20 mL microwave vial. The vial was evacuated under vacuum and then purged with argon gas
three times. 10 mL of toluene was added to fully dissolve the reactants. Subsequently, 0.020
mL of boron trifluoride diethyl etherate (BFs:*OEt:; 1.0 equiv.) and 0.014 mL of acetic
anhydride (4.0 equiv.) were introduced into the solution. The resulting mixture was stirred
vigorously for 2 hr at room temperature. After the reaction, the crude product was precipitated
in 100 mL of methanol and filtered using filter paper. Then, the residual methanol in the filtered
material was fully removed by vacuum. The crude materials were purified by column
chromatography with hexane and chloroform as eluents. The purified product was obtained as

a black solid (0.21 g, yield: 78%).

IH NMR (400 MHz, chloroform-d) § 9.21 (s, 2H), 8.84 (s, 2H), 7.99 (s, 2H), 4.78 (d, J = 7.8
Hz, 4H), 3.22 (d, J = 7.6 Hz, 4H), 2.12 (s, 4H), 1.56-1.10 (m, 65H), 1.02 (d, J = 14.9 Hz, 33H),

0.85 (ddt, J = 17.0, 14.4, 7.1 Hz, 28H).

Calculated molar mass for MYBO (Mcalcd,) Was 1882.45 g mol* and estimated molar mass with

MALDI-ToF (MMALDI-ToF) was 1882.39 g mol 2.
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Characterizations: Bruker AVANCE NEO (9.4 T)-400 MHz spectrometer was used to obtain
the proton nuclear magnetic resonance (*H NMR) spectra of the materials, and the chemical
shifts in the spectra have units of ppm. Matrix-assisted laser desorption/ionization time of flight
(MALDI-ToF) spectra was measured by Autoflex maX from Bruker. The number-average
molecular weight (M) and dispersity (D) of the polymer donor PTQ10 was measured using
gel permeation chromatography (GPC) at 80°C using ortho-dichlorobenzene as an eluent,
which was calibrated using polystyrene standard. The optimized molecular structures and the
relaxed potential surface energy from bond rotation were computed using the density functional
theory (DFT) method with the Becke three-parameter Lee-Yang-Parr (B3LYP) function and
the 6-31G* basis set via a modeling software (Guassian 09).

Cyclic voltammetry (CV) was performed using a EG and G Parc model 273 A
potentiostat/galvanostat system in a 0.1 M tetrabutylammonium perchlorate solution with
nitrogen degassed anhydrous acetonitrile as the supporting electrolyte, at a scan rate of 50 mV
s 1. A glassy carbon electrode was used as the working electrode. A platinum wire was used as
the counter electrode, and an Ag/AgCl electrode was used as the reference electrode. The redox
couple ferricenium/ferrocene was used as external standard. HOMO and LUMO energy levels
were estimated from cyclic voltammetry: Enomo (eV) = —(Eonset™ — Eonset™ %) + Enomo™;
ELumo (€V) = — (Eonset™™® — Eonset™ ™) + Eromo™; Eonset "= 0.44 eV, Enomo™= —4.8 eV.

To determine the solubility, 10 puL of eucalyptol (Eu) was incrementally added to a vial
containing 3 mg of small molecule acceptors (SMAs) at room temperature.® The mixture was
then heated to 100 °C for 30 min. This procedure was repeated until the SMAs were completely
dissolved, with no particles remaining in the solutions. The point at which this occured was
identified as the solubility threshold.

A UV-1800 spectrophotometer was used for the ultraviolet-visible (UV-Vis) absorption

spectra. In-situ UV—Vis absorption spectra were obtained at intervals of every 0.05 s using an
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HRR2000+CG spectrometer equipped with a DH-2000-BAL balanced deuterium tungsten
light source. The OceanView spectroscopy software was utilized for conducting the
meausrements. The differential scanning calorimetry (DSC) profiles were recorded by TA
Instruments DSC 25 with heating and cooling rates of 5 °C min* from 20 to 330°C for L8-BO,
while the DSC thermogram of MYBO was measured in the range of 20 to 270°C. The atomic
force microscopy (AFM) images were measured by NX10 from Park Systems.

The resonant soft X-ray scattering (RSoXS) experiment was performed at beamline
11.0.1.2 in the S11 Advanced Light Source (United States). Blend films for the RSoXS
measurement were prepared on a 100 nm-thick, 1.0 mm x 1.0 mm SizN4 membrane supported
by a 200-pum thick, 5 mm x 5 mm silicon frame (Norcada Inc.). The domain size of a blend
film was approximated to be half of the domain spacing (domain spacing= 2nQpeak ) from the
RSo0XS profile. The relative domain purity was estimated as the relative ratio of square-root of
the integrated scattering intensity in the Ig? vs. g plot. Grazing incidence wide-angle X-ray
scattering (GIWAXS) measurements were conducted at the Pohang Accelerator Laboratory
(beamline 3C, Republic of Korea), with incidence angles between 0.12 — 0.14°. Correlation

length (Lc) values of the crystallites were calculated using the Scherrer equation:

2K
L. =

° 4q
(K (shape factor) = 0.9 and Aq = full width half maximum (FWHM) of the scatterings)
The relative degree of crystallinity (rDoC) and the information of packing orientation
were determined from the pole figure of (010) n—= stacking peak, which was background-
subtracted and normalized by sample volume and X-ray irradiation time. rDoC values were

calculated from the following equation:

A

rDoC « le(w) sin(w) dw
0
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where w is the polar angle, I(w) is the scattering, and sin(w) is the geometrical correction factor.

Space-charge limited current (SCLC) mobility measurements: The hole mobilities (un) for
blend films and the electron mobilities (ue) of the neat SMA films and blend films were
estimated from the SCLC method. For measuring un values of devices, the device structure was
ITO/ poly(3,4-ethylenedioxythiophene):poly(styrenesulfonate) (PEDOT:PSS)/active layer/Au.
For measuring ue values of devices, the device configuration of ITO/ZnO/active layer or
pristine  SMA/poly[9,9-bis(3'-(N,N-dimethyl)-N-ethylammoinium-propyl-2,7-fluorene)-alt-
2,7-(9,9-dioctylfluorene)]dibromide (PFN-Br)/Al was used. The preparation for active layers
followed the same conditions as those described for the OSC fabrications. The current-voltage
measurements were conducted with the applied voltage range of 0 to 6 V, and the obtained

results were fitted using the Mott-Gurney law.

_ 9ergouV?
8L3

J

where J denotes the current density, ¢ represents the relative dielectric constant of the films, &g
exhibits the permittivity of free space (8.85 x 104 F cm™?), x is the charge carrier (hole or
electron) mobility, V is the calculated potential across the SCLC device (V = Vapplied — Vbi — Vi,
where Vi is the built-in state potential and V is the voltage drop resulting from resistance), and

L is the thickness of the blend or pristine films measured by AFM.

Summation of LD50 in terpene mixture: TO estimate the total LD50 from terpene mixture
(co-solvent, solvent additive, etc.), the acute toxicity estimate (ATE) of mixture was calculated

using the following equation:

100 _Z of
ATE i — ATE;
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where ATEnmix is the total LD50 for mixture, Cj is the concentration of solvent i, n is the number

of solvents, and ATEi is the LD50 of solvent.*

Organic Solar Cell (OSC) Fabrication and Characterization: The OSCs with a conventional
architecture of indium tin oxide (ITO)/PEDOT:PSS/active layer/PNDIT-F3N-Br/Ag were
prepared with the following procedures. ITO-coated glass substrates were treated by
ultrasonication with acetone, deionized water, and isopropyl alcohol. Then, the ITO substrates
were dried for 6 hr in an oven (70°C) at an ambient pressure, and then plasma treated for 10
min. Spin-coating of the PEDOT:PSS solution (Clevios, Al4083) was performed at 3500 rpm
for 30 s onto the ITO substrates. Then, the film/substrate was annealed in the air at 160°C for
15 min before transferring into an N>—filled glovebox. The active layer solution for the
PTQ10:SMA blend system consisting the 1:1.2 weight ratio of donor to acceptor was prepared
as 16.0 mg mL concentration in chloroform (CF) without additive spin-coated onto the
PEDOT:PSS/ITO substrate at 50°C to form an active layer with a thickness of ~110 nm.
Processed from Eu, the active layer solutions were prepared as 30.0 mg mL™ concentration
with the condtion of spin-coating at 4000 rpm for 80 s at 100°C. Then, the samples were dried
with high vacuum (<107® torr) for 1 hr and annealed at 100°C for 10 min. PNDIT-F3N-Br in
methanol (1 mg mL™1) was then spin-coated with the condition of 3000 rpm for 30 s. Finally,
Ag (120 nm) was deposited under high vacuum (<107® Torr) in an evaporation chamber. For
testing the air-stability of OSC fabricated under ambient condition, the OSCs with an inverted
configuration (ITO/zinc oxide (ZnO)/active layer/MoOs/Ag) were prepared. The first
procedure is plasma treatment for 10 min, then the ITO substrate was spin coated with ZnO at
4000 rpm for 30 s. The ZnO-coated ITO was thermally annealed at 215°C for 10 min. The
active layer solution is same with normal type of OSCs, and for hole transporting layer, MoO3

(20 nm) was deposited on the active layer/substrate. Lastly, Ag (120 nm) was deposited using
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the evaporation chamber under the high vacuum conditions. Optical microscopy (OM) was
used to measure the exact photoactive area of the mask (0.04 cm?). Keithley 2400 SMU
instrument was used to measure the PCE values under an Air Mass 1.5 G solar simulator (100
mW cm2, solar simulator: K201 LAB55, McScience), satisfying the Class AAA, ASTM
Standards. KB01SK302 of McScience was used as a standard silicon reference cell to calibrate
the exact solar intensity. The reference cell was calibrated every 3 months, and the most recent
calibration date was August 19, 2024. K3100 1QX, McScience Inc. instrument was used to
analyze the EQE spectra, equipped with a monochromator (Newport) and an optical chopper

(MC 2000 Thorlabs).

Air stability test of the OSCs: To measure air stability, the OSCs were fabricated in air and
stored under ambient and dark conditions without encapsulation. The OSCs, which had a
complete device structure (ITO/ZnO/active layer/MoO3s/Ag) and were not encapsulated, were

measured with the same instrument and method as described above.
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Supplementary Figures & Tables
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Fig. S1. '"H NMR spectrum of BTP-BO-2CHO in methylene chloride-d>.
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Fig. S2. "H NMR spectrum of MYBO in chloroform-d».
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Fig. S3. MALDI-ToF spectrum of MYBO.

Table S1. Molecular weight information of PTQ10 donor measured by GPC at 80°C using
ortho-dichlorobenzene as eluent.

Polymer kg I\r:gl‘l] D
33.2 3.5
PTQ10 26.3 3.8
20.6 3.6
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Table S2. Calculation of HSPs of PTQ10 with functional group contribution terms.

F“S?E'L?Sa' SR TENEE [cm'°‘z nfou—l] [JV2 crﬁ;’l’zd;nol‘l] [JV2 crf;p;norl] [J%n%hli-l]
S- 1 8 454 362 221
F 2 36 442 1084 0
=N- 2 8 328 2646 3518
-0- 1 3.8 100 401 1467
-CHs 2 63.4 833 0 0
-CHo- 13 215.8 3510 0 0
>CH- 1 1 80 0 0
>C= 9 51.3 405 630 1287
=CH- 3 37.2 669 210 429
Total 319.9 6826 5333 6922

From the calculation above Jp, dp, and 5y values were estimated to be 21.34 MPa'?, 0.23 MPa'?, 4.65
MPa'?, respectively, with Hoftyzer and van Krevelen method.®
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Table S3. Calculation of HSPs of L8-BO with functional group contribution terms.

F“S?E'L?Sa' SRl [cm'°‘z rrll/ol‘l] [JV2 crf;’l’zzd;nol‘l] [Jv2 crf;p;norl] [J%n%hli-l]
S- 5 40 2270 1810 1105
-CO- 2 20 582 1538 1956
F 4 72 884 2168 0
-CN 4 8.6 1720 4404 4884
>N- 2 18 62 208 732
=N- 2 8 328 2646 3518
-CHs 8 253.6 3352 0 0
-CHy- 28 464.8 7560 0 0
>CH- 4 4 320 0 0
>C= 32 -182.4 1440 2240 4576
=CH- 6 74.4 1338 420 858
Total 818 19856 15524 17629

From the calculation above Jp, Jp, and Jn values were estimated to be 24.27 MPa'2, 0.15 MPa'?, 4.64

MPa'2, respectively, with Hoftyzer and van Krevelen method.®
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Table S4. Calculation of HSPs of MYBO with functional group contribution terms.

F“S?E'L?Sa' SRl [cm'°‘z nfou—l] [JV2 crﬁ;’l’zd;nol‘l] [Jv2 crf;p;norl] [J%n%hli-l]
S- 40 2270 1810 1105
-CO- 2 20 582 1538 1956
cl 101.2 1676 2456 820
-CN 4 8.6 1720 4404 4884
>N- 2 18 62 208 732
=N- 2 8 328 2646 3518
-CHs 8 253.6 3352 0 0
-CHy- 52 863.2 14040 0 0
>CH- 4 4 320 0 0
>C= 32 -182.4 1440 2240 4576
=CH- 6 74.4 1338 420 858
Total 1245.6 27128 15812 18449

From the calculation above Jp, dp, and Jn values were estimated to be 21.78 MPaY?, 0.10 MPa'?, 3.85

MPa'?, respectively, with Hoftyzer and van Krevelen method.®
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Fig. S5. Photograph of SMA solutions dissolved in Eu (5 mg mL™).
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Fig. S6. UV—Vis absorption spectra of (a) pristine PTQ10, L8-BO, and MYBO, and (b) L8-
BO and MYBO blend with PTQ10 in film state.

S18



—
Y]
~—
—_—
(=}
~

8 1.0t —20C o 40k
g —— 40T g
o —60T o
‘6 0.8} —80C ‘o- 0.8}
2 | 100C 2
% 0.6} | § 0.6
g, // 2 .
® 4T ® AT
: A :
= 0.2-\/\/ = 0.2
0.0 1 1 1 1 &l 0'0 1 1 1 1
400 500 600 700 800 900 400 500 600 700 800 900
Wavelength (nm) Wavelength (nm)

Fig. S7. UV—Vis absorption spectra of pristine solution (a) L8-BO, and (b) MYBO in toluene
at different temperatures.

Table S5. Optical properties of pristine SMA films with toluene (Tol) and Eu.

. |maX100°C

Material N 20
L8-BO (Tol) 0.87
L8-BO (Eu) 1.82
MYBO (Tol) 0.84
MYBO (Eu) 0.91
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Fig. S8. DSC thermograms of pristine SMA films with different processing solvents obtained

during the 1% heating cycle.

Table S6. DSC results and SCLC electron mobilities of the pristine SMA films.

SMA e Do o5
L8-BO (CF) 309 35.1 1.7x 104
L8-BO (Eu) 299 51.2 8.8x 1077
MYBO (CF) 255 8.1 1.2x 104
MYBO (Eu) 249 18.9 1.1x 10

aAverage values obtained from at least 3 independent devices.
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Table S7. Photovoltaic performances of PTQ10:L8-BO-based OSCs processed from CF with

different solution temperature and thickness.

Solution

Spin-coating

Temperare - Speed (71 mAt T (pCEw
20 3000 0.90 24.35 0.62 13.58 (13.09)
35 3000 0.91 24.39 0.63 13.94 (13.70)
50 3000 0.91 24.64 0.64 14.45 (14.16)
50 4500 0.93 24.06 0.67 15.04 (14.74)

Table S8. Photovoltaic performances of PTQ10:MYBO-based OSCs processed from CF with

different solution temperature.

Solution
Temperatre 1 mAGey F (pCe. o
20 0.88 24.22 0.59 12.59 (12.22)
35 0.90 24.81 0.61 13.52 (13.26)
50 0.90 23.62 0.67 14.34 (13.81)

Table S9. Photovoltaic performances of PTQ10:MYBO-based OSCs processed from CF with

different thickness.

Concentration Splg-cecgglng Voc Jsc EE PCEmax Thickness
[mg mL7] P V] [mAcm?] (PCEav) [%0] [nm]

[rpm]

1200 0.89 24.67 0.51 11.13 (10.71) 155+4
2000 0.90 24.76 0.62 13.71 (13.51) 123+ 3

16

3000 0.91 24,91 0.65 14.84 (14.81) 111+ 4
4500 0.90 23.22 0.63 13.27 (12.82) 77+ 4
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Table S10. Photovoltaic performances of PTQ10:MYBO-based OSCs processed from Eu with
different solution temperature.

Solution

e (Gl T elegig
20 0.82 20.28 0.46 7.59 (6.74)
40 0.83 20.70 0.53 8.99 (7.62)
60 0.88 21.57 0.59 11.20 (10.35)
80 0.87 21.70 0.65 12.21 (11.77)
100 0.88 23.15 0.64 13.11 (12.56)
120 0.88 22.56 0.61 12.12 (12.00)
140 0.88 21.09 0.65 12.03 (11.49)

Table S11. Photovoltaic performances of PTQ10:MYBO-based OSCs processed from Eu with
different molecular weight of PTQ10.

PTQ10 M, Voc Jsc = PCEmax

[kg mol?] [V] [mA cm™] (PCEav) [%0]
21 0.89 23.10 0.61 12.54 (12.09)
26 0.88 23.85 0.64 13.31 (12.32)
33 0.88 24.67 0.65 14.02 (13.55)
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Table S12. Photovoltaic performances of PTQ10:MYBO-based OSCs processed from Eu with

different thickness.

Spin-coating

Concentration Speed Voc Jsc = PCEmax Thickness
[mg mL] > VI  [mAcm?] (PCEag) [%]  [nm]

[rpm]

1500 0.87 24.86 0.55 11.84 (11.09) 149+ 2
2500 0.87 25.24 0.60 13.18 (12.63) 130+ 6

30

4000 0.88 24.67 0.65 14.02 (13.55) 105+ 1
6000 0.88 20.72 0.66 12.04 (11.36) 87+4

Table S13. Photovoltaic performances of PTQ10:MYBO-based OSCs processed from Eu with
different thermal annealing temperature and time.

Temperature and Time \[/\‘;i: m A:] S(‘:Cm_z] FF (Pgé ir;a["% !
140°C 5 min 0.90 20.34 0.68 12.48 (12.08)
120°C 5 min 0.89 22.82 0.68 13.74 (13.28)
100°C 5 min 0.89 24.39 0.68 14.79 (14.23)
100°C 10 min 0.88 25.23 0.69 15.14 (14.71)
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Fig. S9. Summary of PCEs of terpene-based OSCs depending on the total LD50 value from
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Table S14. Comparison of the PCE values of the reported terpene-based OSCs (single terpene
(Single), terpene + additive (Additive) and terpene mixtures (Mixture)) and this work.

System S_?_D/sgt Solvent ngliirge PC[:O/EO Tax Ref.
PTQ10:MYBO Single Eu 100 15.14 This
work
FTAZ:IT-M Single Limonene 100 0.05 6
PBDTTPD:PCsi1BM  Single Eu 100 0.20 7
PTB7:PC71BM Single Terpinolene 100 0.91 8
PTzBI-Si:PNDIC]1  Single Limonene 100 3.00 ?
PBDTTPD:PCs1BM Mixture Eu:benzaldehyde 90:10 0.20 7
Additive  Eu:p-anisaldehyde 98:2 1.00
Mixture Eu:l-chloronaphthalene 95:5 1.70
Mixture E“‘Zﬁﬁﬁg{i&p' 88:102  3.00
P2F-Si:PNDICI  Additive VLJITT‘ZEZE;IVIG 99.5:0.5  4.20 9
PM6:BTP-eC9  Mixture  Menthone:tetralin 55:45 10.30 10
Mixture Limonene:indan 58:42 10.50
Mixture Eu:tetralin 52:48 15.70
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Table S15. SCLC mobilities for the PTQ10:SMA blend films.

a a

He Hh
SMA [cm? Vs [cm? Vs He lpn
L8-BO (CF) 6.9 x 104 3.5x 10 1.97
L8-BO (Eu) 4.0%x10°° 15x 107 0.03
MYBO (CF) 6.1 x 104 3.7x 10 1.65
MYBO (Eu) 5.9x 107 3.6x10* 1.64
aAverage values obtained from at least 3 independent devices.
25}
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£ 10}
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& > PTQ10:L8-BO (CF) —— a=0.97
~ 5} PTQ10:L8-BO (Eu) a=0.85
3 * PTQ10:MYBO (CF) —— = 0.97
) 4 > PTQ10:MYBO (Eu) —— =098 L
0.1
0.01F__ ,
30 100

Light Intensity (mW cm™)
Fig. S10. Light intensity-dependent Jsc plots of PTQ10-based OSCs.
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Fig. S11. Orientation of crystalline domains in (a) L8-BO, and (b) MYBO-based blends

processed from Eu.

Table S16. Packing orientation of the blends.
PTQ10:L8-BO (Eu) PTQ10:MYBO (Eu)

Face-on fraction (%) 8.7 51.3
Edge-on fraction (%) 10.4 5.7
Isotropic fraction (%) 80.9 43.0
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Fig. S12. DSC thermograms of blend films with different processing solvents obtained during
the 1% heating cycle.

Table S17. Optical properties and DSC results of blend films.

Active layer Tm AHm
(PTQ10-based) [°C] [J g
L8-BO (CF) 306 21.3
L8-BO (Eu) 290 48.3
MYBO (CF) 251 7.4
MYBO (Eu) 242 9.8
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Table S18. Saturation times of the absorption of the PTQ10:MYBO in Eu with different
processing condition.

Spin-coating PTQL0

Concentration Speed Tsat TsatMYBO Thickness
mg mL™? S S nm
[mg mL"] ore] [ g [m]
14 1800 33.20 33.85 108 +1
20 2500 29.50 30.90 106 +2
30 4000 23.70 26.30 105+ 1
Table S19. Photovoltaic performance of PTQ10:MYBO in Eu.
. o Voc Jsc PCEmax
System Processing Condition (V] [mA cm?] FF [%]
PTQ10:MYBO Glove box (N2) 0.88 25.23 0.69 15.14
(Ew) Ambient 0.88 24.42 0.68 14.66
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Fig. S13. (a) 2D contour maps of in-situ UV-Vis absorption spectra of PTQ10:SMA systems
processed with CF and their (b) changes in absorbance at the Amax of PTQ10 and SMA.

Table S20. Saturation times of the absorption of the PTQ10:SMAs in CF.

PTQ10 SMA
SMA Tsat Tsat
[s] [s]
L8-BO 1.10 1.10
MYBO 1.15 1.15
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