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Supplementary Figure 2. Molecular structures of (a) PFN-Br, (b) PTzBI-oF and (c)
PYF-T-o.

Supplementary Figure 3. EDS images of PEDOT:PSS (a) and Ti;C2:PEDOT:PSS (b)

interlayers.
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Supplementary Figure 4. (a) Absorption spectra of neat PTzBI-oF and PYF-T-o films
spin-coated on the PEDPT:PSS with or without Ti3Cs; (b) Absorption spectra of

PTzBI-oF:PYF-T-o blend films spin-coated on the AIL with or without Ti3Co.
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Supplementary Figure 5. Ultroviolet photoelectron spectrometer of PEDOT:PSS and

Ti3C2:PEDOT:PSS interlayers.
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Supplementary Table 1. Work function of PEDOT:PSS and TizC2:PEDOT:PSS

AIL Work function (eV)
PEDOT:PSS -5.00
Ti3C2:PEDOT:PSS -5.09
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Supplementary Figure 6. PL spectra of neat PTzBI-oF and PYF-T-o films that spin-coated

on the PEDOT:PSS films with or without Ti3C> dopants.

Supplementary Table 2. Conductivity parameters of PEDOT:PSS and
TizC2:PEDOT:PSS films

Conductivity
Film
(Sm™)
PEDOT:PSS 3.20x1073

Ti3C2:PEDOT:PSS 5.47x1073
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Supplementary Figure 7. SCLC hole mobility for PTzBI-oF:PYF-T-o devices with (or

without) Ti3Cz in the PEDOT:PSS interlayer.

Supplementary Table 3. SCLC hole mobility parameters for PTzBI-oF:PYF-T-o0 control
films and PTzBI-oF:PYF-T-o0 optimized films with different AIL

Hh Thickness
AIL
(em?2V1sT (nm)
PEDOT:PSS 1.43x107 ~120

Ti:C2:PEDOT:PSS 1.58x1073 ~120
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Supplementary Figure 8. Current density versus voltage (J—V) characteristic curve of

PTzBI-oF:PYF-T-o device with different contents of TizC; in the PEDOT:PSS.

Supplementary Table 4. Photovoltaic parameters of PTzBI-oF:PYF-T-o0 devices with
different contents of Ti3zCz in the PEDOT:PSS measured under AM1.5 illumination at

100 mW/cm?
TizC: Voc Jsc FF PCE
Device

contents \%) (mA cm?) (%) (%)

0% 0.86 24.94 72.80 15.61

1% 0.86 25.31 72.14 15.70

1.5% 0.86 25.53 73.84 16.21

PTzBI-oF:PYF-T-o0

2% 0.86 25.60 76.43 16.83

2.5% 0.86 25.92 73.71 16.43

3% 0.86 26.11 71.02 16.06
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Supplementary Table 5. Relevant parameters obtained from Jph—Vesr curves for

PTzBI-oF:PYF-T-o0 devices with different AIL

Jph b Jsat
Gmax
Active layer * AlIL (mA (mA N diss
(m~s™)
cm™?) cm2)
PEDOT:PSS 23.07 23.54  1.47x10%®  0.980

PTzBI-oF:PYF-T-0
Tiz;C2:PEDOT:PSS  24.09 24.85 1.55x10%®  0.985

Supplementary Table 6. Detailed GIWAXS (010) peak information in OOP of
PEDOT:PSS with or without TizC2:PEDOT:PSS

-
Peak Lamellar
stacking FWHM
Film Peak location stacking distance
distance A
A (nm)
A)
PEDOT:PSS (010) in OOP 1.80 3.49 2.80 0.20
Ti3C2:PEDOT:PSS  (010) in OOP 1.86 3.38 1.95 0.29

Supplementary Table 7. Area covered by PEDOT, PSS and PEDOT/PSS ratio of
PEDOT:PSS and TizC2:PEDOT:PSS hybrid AIL

PEDOT area PSS area PEDOT/PSS
AIL
(eV) (eV) ratio
PEDOT:PSS 0.164 1.675 0.10
Ti3C2:PEDOT:PSS 0.204 1.507 0.14
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Supplementary Table 8. Photovoltaic parameters of D18:L.8-BO (1:1.2) and PM6:L.8-BO
(1:1.2) devices with and without Ti3Cz doping in the PEDOT:PSS interlayer measured

under AM1.5 illumination at 100 mW cm™2

TizCz Voc Jsc FF PCE
Device

content \%) (mA cm™?) (%) (%)
0% 0.902 26.32 75.51 17.92

D18&:1L8-BO
2% 0.905 27.37 76.94 19.05
0% 0.872 26.71 66.48 15.49

PM6:L8-BO

2% 0.882 28.31 69.23 17.33




