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Experimental details:

Dataset collection: 400 groups of devices' V,,. data points along with the materials' energy level
directly obtain from 106 publications reported in various journals since 2015, which are applied as the
available datasets in the bellowed file to analyze the potential relationship between the energy level of
materials and V. in OSCs.[1-19] The datasets contains six input feature variables (the work function
of hole transport layer (WFs-HTL), the work function of electron transport layer (WFs-ETL), HOMO
and LUMO of the donor (HOMOp), and LUMO ), HOMO and LUMO of the acceptor (HOMO 4,
and LUMO,)) and one output characteristic parameter (V). In most of these studies, ultraviolet
photoemission spectroscopy (UPS) is used to measure the HOMO energy level of the film. The LUMO
energy level of the film was characterized by inverse photoelectron spectroscopy (IPES). In the dataset,
KNN algorithm is used to fill in very few missing values. Meanwhile, the dataset is randomly divided
into two parts: training set (80% of dataset) for model training and testing set (20% of database) for
data prediction. In small datasets, the distribution of training and testing segmentation usually change.
Therefore, the dataset is randomly shuffled for many times and the average value is adopted to further

ensure the reliability of learning model prediction.[1%7]
See “Table S1. Dataset of Machine Learning” for details in the below.

Model building: In this work, learning models are built based on the Python language
environment. And four type of algorithms (K-Nearest Neighbor (KNN), Support Vector Regression



(SVR), Random Forest (RF) and eXtreme Gradient Boosting (XGBoost)) are used to evaluate the
performance of model prediction. Among them, the KNN algorithm is a kind of non-parametric
statistical lazy algorithm. For predicting the target value, the average of the K nearest values is
assigned. In other words, the similar inputs have the similar outputs. The SVR algorithm is to solve
the regression problem by fitting the training sample points on the hyperplane with a certain "tolerance
limitation", which obtain the optimized model by minimizing the loss and maximizing the interval. RF
algorithm is a very representative bagging ensemble algorithm. All of the base evaluators are decision
trees. Based on the random sampling of bagging samples, random selection of features is added in RF.
In this report, every given predicted V. result from the RF algorithm is average value by the base
estimator.[108101 X GBoost algorithm is built by the parallel construction of regression trees through
multi-threading, which can control the model during the entire training process through a series of
hyperparameters to greatly improve the speed and accuracy of model training.!'1%111] The RF model
and the XGBoost model fit relatively well among the four used ML algorithms in this work. And Both
of them belong to the tree-based ML algorithms, which can provide good overall performance in
prediction models because they reflect the made decisions by the vast majority of trees.

What's more, the python code is used to calculate the Pearson correlation coefficient, as follows:

# Prepare some needed libraries

import pandas as pd

import seaborn as sns

import matplotlib.pyplot as plt

from pandas import read csv

from matplotlib.pyplot import savefig

# Read and fit data

filename = 'BOSCs.csV'

# names = ['WFs-HTL', '"WFs-ETL', 'HOMO(D)', "LUMO(D)', 'HOMO(A)', 'LUMO(A)', 'Voc',
Jsc', 'FF', 'PCE']

data = read_csv(filename)

ad = data.iloc[:, 5:11]

print(ad, type(ad))

voc = data.iloc[:, column]

jsc = data.iloc[:, column]

pce = data.iloc[:, column]

ad_voc0 = pd.concat([ad, voc], axis=1)

ad_vocl = pd.concat([ad, jsc], axis=1)



ad_voc2 = pd.concat([ad, pce], axis=1)

ad_voc3 =ad _voc0.corr()

ad voc4 = ad vocl.corr()

ad_voc5 =ad_voc2.corr()

# Plot

plt.subplots(figsize=(8, 8))

sns.heatmap(ad_pce3/4/5, annot=True, vmin=-0.6, vmax=1, square=True, cmap="Greens")

savefig(" .jpg")

plt.show()

Performance evaluation: As shown in Equations (1), (2) and (3), the coefficient of determination
(R?), root mean square error (RMSE) and mean absolute error (MAE) are often used to evaluate

algorithms with regression problems:
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Where n is the total number of data, y; and y;' represent the tested and predicted values, "y and
"y' are the average values of the tested and predicted values, respectively.

Pearson correlation coefficient is also called the linear correlation coefficient, which is used to
detect the degree of linear correlation between two continuous variables. The calculation formula (4)

of the Pearson correlation coefficient of the sample is as follows:
;o= nzxiyi_zxizyi
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Where, n represents the number of observation objects, x; and y; represent the i-th observation of

)]

x and y, respectively. It is clear that r stand for the quotient of the covariance and the standard deviation

between two variables.



Devices fabrication: PTB7, PTB7-Th, PffBT4T-20D were from 1Materials, PC;;BM was from
Nano-C, and PM6, Y6, ITIC-M were purchased from Solarmer Materials Inc. Chlorobenzene (CB)
and 1,8-diiodooctane (DIO) were commercially procured from J&K Scientific and Alfa Aesar with
over 99.9% and 99.8% purity, respectively. All materials were purchased from suppliers and can be
used without further processing. The ITO glass substrates were ultrasonically treated in special glass
lotion, deionized water and ethanol for 20min in each step, respectively. And then air-dried with high-
purity nitrogen. The pre-cleaned ITO were treated with ultraviolet ozone for 5Smin to improve the work
function of ITO. Then PEDOT:PSS was spin-coated on ITO substrate for 50s at 4000rpm/min,
annealed at 150°C for 15min in air, after that, the substrate was transferred to the glove box for later
using. The MoOx layer was thermally evaporated onto the substrate at a rate of 0.5 A/s under a vacuum
of less than 3*10* Pa with 8nm thickness. The normal device structure is ITO/HTLs/Active
Layer/ETLs/Ag.

Devices with PC;;BM: The PTB7:PC;,BM, PTB7-Th:PC;BM blended solutions (concentration
is 20mg/ml and weight ratio is 1:1.5) were prepared and added 3v% DIO as additive by dissolving in
CB, respectively. And the blended solutions were stirred for one day before use. The active layer film
was prepared by spin coating at 1000rpm for 1min. For PffBT4T-20D:PC;;BM film, the weight ratio
of was 1:1.3 and the total concentration of blend solution is 32.2mg/ml, Then PffBT4T-20D:PC;;BM
solutions were stirred overnight at 110°C and spin-cast with 1000rpm for 25s onto the warm substrates
which were heated by the 110°C heating platform, and the substrate with PffBT4T-20D:PC,;BM film
were annealed at 80°C for 10min. LiF with a thickness of 8A was deposited as the interface layer under
the vacuum condition of 1*10-* Pa. Finally, 100 nm Ag was deposited on the LiF as the top electrode
and completed the device fabricating.

Devices with PM6: The PM6:Y6 and PM6:ITIC-M blended solutions (concentration 20mg/ml,
weight ratio 1:1.2) were prepared by dissolving in CB respectively and added 0.5v% DIO as additive,
the solution is heated and stirred at 45°C for 3h. The active layer was prepared by spin coating at
3000rpm/min for 30s. The substrates with the active layer was annealed at 100°C for 10min. PDINO
was mixed with 1mg/ml methanol solution and spin-coated on the top of the active layer at
3000rpm/min for 50s. Finally, 100 nm Ag was deposited on PDINO as the top electrode and completed
the device fabricating. The area of device is 4mm?, which is decided by the overlap area between Ag
and ITO.

For the inverted device structure is ITO/ZnO/Active Layer/MoOx/Ag. The ZnO nanoparticle
solution (2.5 wt%) was diluted in IPA at a ratio of 1:1, spin-coated on ITO substrate at 5000rpm for
40s, then annealed at 85°C for 10min in air, cooled to room temperature and transferred to glove box

for using. The PTB7:PC;;BM mixed solution was spin cast at 1000rpm for 1min on the substrate.



MoOx is deposited as the interface layer under the vacuum condition of 1*10* Pa, and 100 nm Ag is

deposited as the electrode to complete the device fabrication.

Devices measurement: The current-voltage (J-V) characteristics were tested by a Keithley 2400

Source Meter under simulated solar light (100 mW/cm?, AM 1.5G, Abet Solar Simulator Sun2000).

(a) (b)
£ 08 g
E -0.085 -0.053 ﬁ -0.054 -0.085 -0.053 -0.22 0.041
H =
o o
E 06 i
';‘ W 000038 015 0005 011
H H
s 8
] . §- 0054 -0.078 -0.44
2 2
) =)
S- 02 S- 0085 000038 0.14
= =
3 E]
z 2
S- 0.0 ©- 0053 = 015
] ) o
I I
z z
8- oz §- 022 0005 0086
3 3
2 w
-0.4 B
WFS-HTL WFS-ETL HOMOID) LUMO(D) HOMO(A) LUMOIA)
() ~°qd)
35
- rd ll _ - 7
|- = -Ture line e I= = -Ture line i
@ Training 4 @ Training s
304 @ Testing e 18 o Testing & N
B 254 154 ° }j!a’
L S 15 »
: 5
2 204 a 124
- =
=1 2
2 S
2 .
5 15+ 2 9
2 a
e °
6
10 4 N
R%: 0.989/0.852(train/test) R”: 0.985/0.846(train/test)
o% RMSE: 0.097/1.731(train/test) 34 RMSE: 0.102/1.412(train/test)
54%7 MAE: 0.050/1.012(train/test) s MAE: 0.042/0.789(train/test)
T T T T T T T T T T T T T
5 10 15 20 25 30 35 3 6 9 12 15 18 21
Measured Jsc (mA/cm?) Measured PCE (%)

10

- 0.0

Figure S1. (a) Correlation matrix between J. and input features, (b) Correlation matrix between PCE and input
features, (c) Correlation regression of the XGBoost model with the predicted J,. and measured Jg., (d) Correlation
regression of the XGBoost model with the predicted PCE and measured PCE.



Figure S2. (a) The scattering interval described by V. as a function of HOMOy and LUMO,), (b) Scattering
interval described by V. as a function of WFs-ETL and WFs-HTL. (The red star in the figure indicates the scattering

interval of V. with over 0.9V)
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Figure S3. (a) The contour plot of predicted V. depends on HOMO ) and WFs 1), (b) The contour plot of predicted
V. depends on LUMO4) and WFsgrr).
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Figure S4. (a) The device structure and materials chemical structure of OSCs in this work, (b) Schematic diagram of
energy level structure for each material.

() (b)
0.8
——TO —— ITO/PTBT:PC,,BM
—— ITO/MoOx —+— ITO/MoOx/PTB7:PC,,BM
—+— ITO/PEDOT:PSS —+— [TO/PEDOT:PSS/PTB7:PC;,BM

Abs Intensity (a.u.)
Abs Intensity (a.u.)

T T T T T T T T T T
300 400 500 600 700 800 300 400 500 600 700 800
Wavelength (nm) Wavelength (nm)

Figure S5. (a) Transmission spectra of different hole transport layer on ITO substrate and (b) Absorption spectra
PTB7:PC7,BM films on ITO substrate with the different hole transport layer.



Table S1. The dataset: Experimentally measured Energy Levels and Work Functions (HOMOpp) and LUMO p of Donors, HOMO 4y and LUMO ) of Acceptors, Work Functions of Hole transport materials and Electron transport materials) and Device performance
parameters (V, Js., FF, PCE)

HTL ETL WFs-HTL | WFs-ETL Active Layer Donor HOMOp), | LUMOp, Acceptor HOMO4) | LUMOyy, Ve Jse FF PCE | Class | Year | Ref | [HOMOp)-LUMO,)| | HOMO, | LUMOg,
PEDOT:PSS PFN-Br -5.10 -2.80 PBDB-T:ITIC PBDB-T -5.33 -2.92 ITIC -5.51 -3.78 0.890 1628 | 71.00 ! 10.20 1 201 1 1.55 0.18 0.86
PEDOT:PDAS PFN-Br -5.38 -2.80 PBDB-T:ITIC PBDB-T -5.33 -2.92 ITIC -5.51 -3.78 0.890 15.85 72.00 9.75 1 201 1 1.55 0.18 0.86
MoO3 Em-Ag/AgNWs:AZO- -5.30 -4.31 PBDB-T-2F:Y6 PBDB-T-2F -5.50 -3.56 Y6 -5.65 -4.10 0.832 25.05 72.97 15.21 1 202} 2 1.40 0.15 0.54
MoO3 Em-Ag/AgNWs:AZO -5.30 -4.28 PBDB-T-2F:Y6 PBDB-T-2F -5.50 -3.56 Y6 -5.65 -4.10 0.826 21.90 | 67.38 12.19 1 202 1 2 1.40 0.15 0.54
PCP-2F-Li PFN-Br -4.99 -2.80 PBDBT-2F:IT-4F PBDBT-2F -5.54 -3.65 IT-4F -5.66 -4.14 0.840 2040 | 73.00 | 12.70 1 201 1 3 1.40 0.12 0.49
PCP-2F-Na PFN-Br -4.97 -2.80 PBDBT-2F:IT-4F PBDBT-2F -5.54 -3.65 IT-4F -5.66 -4.14 0.810 19.50 | 72.00 | 11.80 1 201 1 3 1.40 0.12 0.49
PCP-Li PFN-Br -4.93 -2.80 PBDBT-2F:IT-4F PBDBT-2F -5.54 -3.65 IT-4F -5.66 -4.14 0.780 18.50 | 71.00 | 10.70 0 201} 3 1.40 0.12 0.49
PCP-Na PFN-Br -4.83 -2.80 PBDBT-2F:IT-4F PBDBT-2F -5.54 -3.65 IT-4F -5.66 -4.14 0.710 19.00 | 67.00 9.72 0 201} 3 1.40 0.12 0.49
PEDOT:PSS-DA PNDIT-F3N -5.14 -4.04 PM6:Y6 PM6 -5.50 -3.56 Y6 -5.65 -4.10 0.845 25.66 72.10 15.62 1 202 1 4 1.40 0.15 0.54
PEDOT:PSS PNDIT-F3N -5.00 -4.04 PM6:Y6 PM6 -5.50 -3.56 Y6 -5.65 -4.10 0.840 2486 | 71.50 | 1491 1 202 1 4 1.40 0.15 0.54
MoO3 TiO2/CT21 -6.30 -3.83 P3HT:PCBM P3HT -5.20 -3.30 PCBM -6.10 -3.70 0.610 6.68 66.70 2.72 0 201} 5 1.50 0.90 0.40
MoO3 TiO2/CT23 -6.30 -3.81 P3HT:PCBM P3HT -5.20 -3.30 PCBM -6.10 -3.70 0.610 6.93 69.00 291 0 201} 5 1.50 0.90 0.40
MoO3 TiO2 -6.30 -4.32 P3HT:PCBM P3HT -5.20 -3.30 PCBM -6.10 -3.70 0.600 6.63 66.60 2.65 0 201} 5 1.50 0.90 0.40
PEDOT:PSS PDINN -5.10 372 PM6:Y6 PM6 -5.50 -3.56 Y6 -5.65 -4.10 0.847 25.89 | 78.59 17.23 1 202 1 6 1.40 0.15 0.54
PEDOT:PSS PDINO -5.10 -3.88 PM6:Y6 PM6 -5.50 -3.56 Y6 -5.65 -4.10 0.821 25.58 | 7224 | 15.17 1 2021 6 1.40 0.15 0.54
PEDOT:PSS LiF -5.20 -4.16 P3HT:PCBM P3HT -4.80 -2.95 PCBM -6.20 -3.80 0.590 9.83 68.00 3.95 0 201} 7 1.00 1.40 0.85
PCP-H PFN-Br 5.1 -2.80 J52-2F:IT-M J52-2F -5.16 -4.50 IT-M -5.58 -3.98 0.960 18.40 | 73.00 | 12.80 1 201 | 8 1.18 0.42 0.52
PCP-Li PFN-Br -5.03 -2.80 J52-2F:IT-M J52-2F -5.16 -4.50 IT-M -5.58 -3.98 0.930 1830 | 69.80 | 11.80 1 201 | 8 1.18 0.42 0.52
PCP-Na PFN-Br -4.98 -2.80 J52-2F:IT-M J52-2F -5.16 -4.50 IT-M -5.58 -3.98 0.910 18.00 | 67.20 11.00 1 201 8 1.18 0.42 0.52
PCP-K PFN-Br -4.87 -2.80 J52-2F:IT-M J52-2F -5.16 -4.50 IT-M -5.58 -3.98 0.870 17.50 | 65.40 9.99 1 201 | 8 1.18 0.42 0.52
PCP-Cs PFN-Br -4.78 -2.80 J52-2F:IT-M J52-2F -5.16 -4.50 IT-M -5.58 -3.98 0.840 17.10 | 64.60 9.10 1 201 | 8 1.18 0.42 0.52
MoO3 Zn0 -5.49 -4.17 PBDTTT-C- PBDTTT-C- -5.11 -3.25 PC70BM -5.87 -3.91 0.750 14.89 | 59.00 6.58 0 {201} 9 1.20 0.76 0.66
MoO3 SASB -5.49 -4.22 PBDTTT-C- PBDTTT-C- -5.11 -3.25 PC70BM -5.87 -3.91 0.750 13.66 | 61.00 6.21 0 201} 9 1.20 0.76 0.66
PEDOT:PSS PAMPS-Na -5.00 -3.24 PBDT-ST1:PC71BM | PBDT-STI -5.53 -3.57 PC71BM -6.10 -3.90 0.890 13.62 | 73.00 9.09 1 201 1 10 1.25 0.95 0.59
PEDOT:PSS PAMPS-Na -5.00 -3.24 PTB7-Th:PC71BM PTB7-Th -5.24 -3.62 PC71BM -6.10 -3.90 0.800 15.76 | 70.00 9.16 1 201 1 10 1.34 0.86 0.28
PEDOT:PSS PAMPS-Na -5.00 -3.24 PTB7:PC71BM PTB7 -5.15 -3.31 PC71BM -6.10 -3.90 0.790 15.64 | 64.00 8.24 0 2011} 10 1.63 0.57 0.33
MXene/PEDOT:PSS PDINO -5.22 -3.50 PBDB-T:ITIC PBDB-T -5.33 -2.92 ITIC -5.51 -3.50 0.860 13.98 | 64.00 7.70 1 201 | 11 1.22 0.58 0.36
MXene/PEDOT:PSS PrC60MA -5.22 -3.90 PTB7-Th:PC71BM PTB7-Th -5.22 -3.64 PC71BM -5.80 -4.00 0.790 14.62 | 61.00 7.16 0 201} 11 1.83 0.18 0.58
PEDOT:PSS PAMAM -5.05 -4.06 PBDB-T:ITIC PBDB-T -5.33 -2.92 ITIC -5.51 -3.78 0.890 16.77 | 62.00 9.25 1 201 1 12 1.55 0.18 0.86
PEDOT:PSS/4083 PDINO -5.05 -3.63 PBDB-T:IT-M PBDB-T -5.21 -3.41 IT-M -5.48 -3.83 0.930 1475 | 68.71 9.42 1 201 1 13 1.38 0.27 0.42
PEDOT:PSS/Room-T PDINO -4.91 -3.63 PBDB-T:IT-M PBDB-T -5.21 -3.41 IT-M -5.48 -3.83 0.925 16.01 71.61 10.60 1 201 1 13 1.38 0.27 0.42
PEDOT:PSS/High-T PDINO -4.80 -3.63 PBDB-T:IT-M PBDB-T -5.21 -3.41 IT-M -5.48 -3.83 0.890 1590 | 67.98 9.58 1 201 1 13 1.38 0.27 0.42
PEDOT:PSS Bis-C60 -5.00 -3.90 PCE10:PC71BM PCE10 -5.20 -3.60 PC71BM -6.00 -3.90 0.790 1638 | 66.10 8.60 0 {201} 14 1.30 0.80 0.30
PhNa-1T Bis-C60 -5.20 -3.90 PCE10:PC71BM PCE10 -5.20 -3.60 PC71BM -6.00 -3.90 0.790 17.07 | 71.10 9.66 0 201} 14 1.30 0.80 0.30




PEDOT:PSS TiO2 -5.00 -4.30 PCE10:PC71BM PCE10 -5.20 -3.60 PC71BM -6.00 -3.90 0.790 16.18 | 63.70 8.11 0 201} 14 1.30 0.80 0.30
PhNa-1T TiO2 -5.20 -4.30 PCE10:PC71BM PCE10 -5.20 -3.60 PC71BM -6.00 -3.90 0.790 16.75 | 67.00 8.85 0 201} 14 1.30 0.80 0.30
PEDOT:PSS TiO2 -5.00 -4.30 PTB7:PC71BM PTB7 -5.20 -3.60 PC71BM -6.00 -3.90 0.750 15.19 | 66.00 7.51 0 | 201} 14 1.30 0.80 0.30
PhNa-1P TiO2 -5.40 -4.30 PTB7:PC71BM PTB7 -5.20 -3.60 PC71BM -6.00 -3.90 0.750 1473 | 32.00 3.52 0 201} 14 1.30 0.80 0.30
PhNa-1T TiO2 -5.20 -4.30 PTB7:PC71BM PTB7 -5.20 -3.60 PC71BM -6.00 -3.90 0.750 16.05 | 68.60 8.26 0 201} 14 1.30 0.80 0.30
PhNa-2T TiO2 -5.20 -4.30 PTB7:PC71BM PTB7 -5.20 -3.60 PC71BM -6.00 -3.90 0.750 1562 | 67.10 7.93 0 201} 14 1.30 0.80 0.30
PhNa-3T TiO2 -5.10 -4.30 PTB7:PC71BM PTB7 -5.20 -3.60 PC71BM -6.00 -3.90 0.740 16.17 | 62.90 7.54 0 201} 14 1.30 0.80 0.30
MoO3 Zn0/S-GQD -5.60 -3.95 PTB7:PC71BM PTB7 -5.15 -3.31 PC71BM -6.00 -4.00 0.760 17.24 | 73.00 9.56 0 | 201} 15 1.15 0.85 0.69
MoO3 ZnO/M-GQD -5.60 -4.07 PTB7:PC71BM PTB7 -5.15 -3.31 PC71BM -6.00 -4.00 0.760 1791 | 7450 | 10.14 0 201} 15 1.15 0.85 0.69
MoO3 ZnO/L-GQD -5.60 -4.26 PTB7:PC71BM PTB7 -5.15 -3.31 PC71BM -6.00 -4.00 0.760 17.47 | 173.60 9.77 0 | 2011} 15 1.15 0.85 0.69
MoO3 Zn0O -5.60 -4.40 PTB7:PC71BM PTB7 -5.15 -3.31 PC71BM -6.00 -4.00 0.750 16.80 | 69.50 8.76 0 | 201} 15 1.15 0.85 0.69
PEDOT:PSS CTOC-N-Br -5.10 -4.09 PM6:BTP-4Cl PM6 -5.00 -2.62 BTP-4Cl -5.66 -4.09 0.840 26.57 | 77.00 | 17.19 1 202 1 16 0.91 0.66 1.47
PEDOT:PSS CTOC-N -5.10 -4.37 PM6:BTP-4Cl PM6 -5.00 -2.62 BTP-4Cl -5.66 -4.09 0.822 2628 | 75.00 | 16.22 1 202 1 16 0.91 0.66 1.47
PEDOT:PSS CTOC -5.10 -4.19 PM6:BTP-4Cl1 PM6 -5.00 2.62 BTP-4Cl -5.66 -4.09 0.810 26.02 | 71.00 | 15.05 1 202 1 16 0.91 0.66 1.47
GO:F5BnPA Ca -5.52 -2.70 SMPV1:PC71BM SMPV1 -5.50 -3.50 PC71BM -5.80 -4.00 0.920 11.96 | 46.59 5.13 1 201 | 17 1.50 0.30 0.50
MoOx:F5BnPA Ca -5.58 -2.70 SMPV1:PC71BM SMPV1 -5.50 -3.50 PC71BM -5.80 -4.00 0.910 11.69 | 55.92 5.96 1 201 | 17 1.50 0.30 0.50
MoOx Ca -5.35 -2.70 SMPV1:PC71BM SMPV1 -5.50 -3.50 PC71BM -5.80 -4.00 0.880 10.96 | 50.81 4.92 1 201 | 17 1.50 0.30 0.50

GO Ca -4.92 -2.70 SMPV1:PC71BM SMPV1 -5.50 -3.50 PC71BM -5.80 -4.00 0.650 11.03 | 43.28 3.10 0 | 201} 17 1.50 0.30 0.50
MoOx Ba(OH)2 -5.49 -3.80 PTB7-Th:PC70BM PTB7-Th -5.22 -3.64 PC70BM -6.10 -4.30 0.818 15.69 | 67.60 8.66 1 201 | 18 0.92 0.88 0.66
MoOx ZnO -5.49 -4.30 PTB7-Th:PC70BM PTB7-Th -5.22 -3.64 PC70BM -6.10 -4.30 0.803 1428 | 62.30 7.12 1 201 | 18 0.92 0.88 0.66
PEDOT:PSS PDINO 5.1 -3.64 PTQ10:IDIC PTQI10 -5.54 -2.98 IDIC -5.73 -3.91 0.960 16.80 | 72.02 11.56 1 201 1 19 1.61 0.26 0.95
PEDOT:PSS-GO PDINO-G -5.00 -3.86 PTQ10:IDIC PTQI10 -5.54 -2.98 IDIC -5.73 -3.91 0.960 17.43 | 7434 | 1244 1 201 1 19 1.61 0.26 0.95
PEDOT:PSS-GO PDINO-G -5.00 -3.86 PTQ10:IDIC-2F PTQI0 -5.54 -2.98 IDIC-2F -5.80 -3.93 0.910 19.09 | 74.87 13.01 1 201 1 19 1.61 0.26 0.95
PEDOT:PSS PDINO-G -5.11 -3.86 PTQ10:IDIC-2F PTQ10 -5.54 -2.98 IDIC-2F -5.80 -3.93 0.910 18.57 | 74.43 12.58 1 201 1 19 1.61 0.26 0.95
PEDOT:PSS PDINO 5.1 -3.64 PTQ10:IDIC-2F PTQI10 -5.54 -2.98 IDIC-2F -5.80 -3.93 0.900 18.06 | 72.66 11.81 1 201 | 19 1.46 0.09 0.60
PEDOT:PSS-GO PDINO -5.00 -3.64 PTQ10:IDIC-2F PTQI0 -5.54 -2.98 IDIC-2F -5.80 -3.93 0.900 1839 | 73.92 12.23 1 201 1 19 1.46 0.09 0.60
PEDOT:PSS-GO PDINO-G -5.00 -3.86 PM6:Y6 PM6 -5.56 -3.50 Y6 -5.65 -4.10 0.850 25.65 | 75.78 16.52 1 201 § 19 1.63 0.19 0.93
PEDOT:PSS PDINO 5.1 -3.64 PM6:Y6 PM6 -5.56 -3.50 Y6 -5.65 -4.10 0.840 24.84 | 73.43 15.32 1 201 1 19 1.63 0.19 0.93
MoO3 Sn0O2 -5.60 -4.06 PM6:IT-4F PM6 -5.56 -3.50 IT-4F -5.59 -3.50 0.850 21.30 | 78.00 | 14.10 1 201 | 20 2.06 0.03 0.00
MoO3 Zn0O -5.60 -3.80 PM6:IT-4F PM6 -5.56 -3.50 IT-4F -5.59 -3.50 0.840 20.70 | 75.00 | 13.00 1 201 | 20 2.06 0.03 0.00
U-MXene Ca -5.01 -2.70 PBDB-T:ITIC PBDB-T -5.33 -2.92 ITIC -5.51 -3.78 0.890 1598 | 64.00 9.02 1 201 | 21 1.55 0.18 0.86
MoO3 UH-MXene -5.49 -4.30 PBDB-T:ITIC PBDB-T -5.33 -2.92 ITIC -5.51 -3.78 0.870 1736 | 60.00 9.06 1 201 | 21 1.55 0.18 0.86
MoOx ZnO/PEIE -5.60 -4.00 M1:PC70BM Ml -5.29 -3.45 PC70BM -5.87 -3.91 0.897 12.50 | 61.60 6.91 1 201 | 22 1.38 0.58 0.46
MoOx ZnO -5.60 -4.50 MI1:PC70BM Ml -5.29 -3.45 PC70BM -5.87 -3.91 0.855 11.90 | 61.50 6.25 1 201 § 22 1.38 0.58 0.46
0.1IMHCIO4- PDINN -5.39 -3.72 PM6:Y6 PM6 -5.56 -3.50 Y6 -5.65 -4.10 0.850 25.83 74.80 16.44 1 202 } 23 1.46 0.09 0.60
0.1IMHCIO4- PDINO -5.39 -3.88 PM6:Y6 PM6 -5.56 -3.50 Y6 -5.65 -4.10 0.850 2449 | 7320 | 1524 1 202 1 23 1.46 0.09 0.60
CH3SO3H- PDINN -4.91 -3.72 PM6:Y6 PM6 -5.56 -3.50 Y6 -5.65 -4.10 0.830 2471 | 6830 | 14.01 1 202 1 23 1.46 0.09 0.60
PEDOT:PSS PFN/NBR -5.00 -4.92 PTB7-Th:PC71BM PTB7-Th -5.31 372 PC71BM -6.10 -3.90 0.800 1527 | 53.00 6.49 1 201 | 24 1.41 0.79 0.18




MoO3 PFN/NBR -5.60 -4.92 PTB7-Th:PC71BM PTB7-Th -5.31 -3.72 PC71BM -6.10 -3.90 0.730 1595 | 56.00 6.59 0 | 201} 24 1.41 0.79 0.18
MoO3 PEN -5.60 -5.02 PTB7-Th:PC71BM PTB7-Th -5.31 -3.72 PC71BM -6.10 -3.90 0.610 13.56 | 54.00 4.41 0 201} 24 1.41 0.79 0.18
MoO3 NBR -5.60 -4.97 PTB7-Th:PC71BM PTB7-Th -5.31 -3.72 PC71BM -6.10 -3.90 0.550 14.68 | 54.00 4.29 0 {201} 24 1.41 0.79 0.18
MoO3 ZnO/L-Arg -5.30 -3.74 PTB7-Th:PC71BM PTB7-Th -5.20 -3.64 PC71BM -6.10 -4.00 0.780 17.49 | 68.22 9.31 0 | 201} 25 1.20 0.90 0.36
MoO3 Zn0O -5.30 -4.34 PTB7-Th:PC71BM PTB7-Th -5.20 -3.64 PC71BM -6.10 -4.00 0.770 1630 | 64.45 8.09 0 | 201} 25 1.20 0.90 0.36
MoO3 L-Arg -5.30 -3.97 PTB7-Th:PC71BM PTB7-Th -5.20 -3.64 PC71BM -6.10 -4.00 0.770 17.25 | 67.80 9.00 0 | 201} 25 1.20 0.90 0.36
PH1000/Gra Ca -4.90 -2.90 PCDTBT:PC71BM PCDTBT -5.50 -3.60 PC71BM -6.00 -4.00 0.840 12.63 | 4235 4.44 1 201 | 26 1.50 0.50 0.40
PH1000 Ca -5.00 -2.90 PCDTBT:PC71BM PCDTBT -5.50 -3.60 PC71BM -6.00 -4.00 0.820 9.03 41.78 3.09 1 201 | 26 1.50 0.50 0.40
Gra Ca -4.60 -2.90 PCDTBT:PC71BM PCDTBT -5.50 -3.60 PC71BM -6.00 -4.00 0.800 9.45 35.56 2.68 1 201 | 26 1.50 0.50 0.40
MoOx LiF -6.00 -2.60 PTB7:PCBM PTB7 -5.20 -3.30 PCBM -6.10 -4.00 0.740 1550 | 64.00 7.31 0 {201} 27 1.20 0.90 0.50
PEDOT:PSS/CNT LiF -5.40 -2.60 PTB7:PCBM PTB7 -5.20 -3.30 PCBM -6.10 -4.00 0.720 13.70 | 61.00 6.04 0 | 201} 27 1.20 0.90 0.70
MoOx LiF -6.00 -2.60 P3HT:PCBM P3HT -5.20 -3.50 PCBM -6.10 -4.00 0.600 9.42 50.00 2.83 0 | 201} 27 1.20 0.90 0.50
PEDOT:PSS/CNT LiF -5.40 -2.60 P3HT:PCBM P3HT -5.20 -3.50 PCBM -6.10 -4.00 0.590 8.84 46.00 243 0 | 201} 27 1.20 0.90 0.70
HPMO:Sn PFN-Br -5.42 -2.70 PBDB-T:ITIC PBDB-T -5.33 -2.92 ITIC -5.51 -3.78 0.900 16.62 | 70.80 | 10.59 1 202 1 28 1.42 0.17 0.49
HPMO:Sn PFN-Br -5.42 -2.70 PM6:IT-4F PM6 -5.48 -3.66 IT-4F -5.65 -4.12 0.860 2025 | 7640 | 13.34 1 202 1 28 1.22 0.58 0.36
HPMO:Sn PFN-Br -5.42 -2.70 PM6:BTP-eC9 PM6(PBDB- -5.47 -3.56 BTP-eC9 -5.64 -4.05 0.840 26.80 | 77.00 | 17.30 1 202 | 28 1.55 0.18 0.86
HPMO:Sn PFN-Br -5.42 -2.70 PTB7-Th:PC71BM PTB7-Th -5.22 -3.64 PC71BM -5.80 -4.00 0.800 16.59 | 64.60 8.57 1 202 1 28 1.36 0.17 0.46
1Z0-MoO3 Ca -5.23 -2.98 P3HT:PCBM P3HT -5.00 -3.00 PCBM -6.50 -4.00 0.601 7.87 64.06 3.03 0 201} 29 1.00 1.50 1.00
MIZO Ca -5.17 -2.98 P3HT:PCBM P3HT -5.00 -3.00 PCBM -6.50 -4.00 0.592 8.12 66.53 3.20 0 201} 29 1.00 1.50 1.00
1ZO Ca -5.05 -2.98 P3HT:PCBM P3HT -5.00 -3.00 PCBM -6.50 -4.00 0.535 8.00 64.94 2.79 0 201} 29 1.00 1.50 1.00
PEDOT:PSS PEN -5.10 -4.30 PTB7-Th:PC71BM PTB7-Th -5.20 -3.60 PC71BM -6.00 -4.30 0.780 15.60 | 72.00 8.76 0 201} 30 0.90 0.80 0.70
p-PFP-MD PFN -5.05 -4.30 PTB7-Th:PC71BM PTB7-Th -5.20 -3.60 PC71BM -6.00 -4.30 0.780 1590 | 70.00 8.70 0 201} 30 0.90 0.80 0.70
p-PFP-HD PFN -5.14 -4.30 PTB7-Th:PC71BM PTB7-Th -5.20 -3.60 PC71BM -6.00 -4.30 0.780 16.30 | 71.00 9.03 0 201 } 30 0.90 0.80 0.70
p-PFP-WD PFN -4.99 -4.30 PTB7-Th:PC71BM PTB7-Th -5.20 -3.60 PC71BM -6.00 -4.30 0.750 15.60 | 61.00 7.19 0 {201} 30 0.90 0.80 0.70
MoO3 Zn0-C60 -5.49 -4.53 PTB7-Th:PC71BM PTB7-Th -5.22 -3.64 PC71BM -5.80 -4.00 0.800 1573 | 74.30 9.35 1 201 | 31 1.14 0.66 0.49
MoO3 Zn0O -5.49 -4.14 PTB7-Th:PC71BM PTB7-Th -5.22 -3.64 PC71BM -5.80 -4.00 0.790 14.02 | 69.10 7.64 0 | 201} 31 1.14 0.66 0.49
MoO3 Zn0-C60 -5.49 -4.53 PTB7:PC71BM PTB7 -5.14 -3.51 PC71BM -5.80 -4.00 0.730 1541 | 73.00 8.21 0 {201} 31 1.22 0.58 0.36
MoO3 Zn0O -5.49 -4.14 PTB7:PC71BM PTB7 -5.14 -3.51 PC71BM -5.80 -4.00 0.700 13.75 | 69.00 6.65 0 | 201} 31 1.22 0.58 0.36
PEDOT:PSS PFN-Br -4.80 -3.00 PBDB-T-SF:IT-4F PBDB-T-SF -5.42 -3.64 IT-4F -5.70 -4.10 0.900 2020 | 72.00 | 13.10 1 201 | 32 1.32 0.28 0.46
WS2 PFN-Br -5.50 -3.00 PBDB-T-SF:IT-4F PBDB-T-SF -5.42 -3.64 IT-4F -5.70 -4.10 0.880 20.60 | 74.00 13.50 1 201 } 32 1.32 0.28 0.46
PEDOT:PSS PFN-Br -4.80 -3.00 PBDB-T-SF:Y6 PBDB-T-SF -5.42 -3.64 Y6 -5.60 -4.30 0.850 2520 | 72.00 | 1530 1 201 | 32 1.32 0.28 0.46
MoS2 PFN-Br -5.40 -3.00 PBDB-T-SF:IT-4F PBDB-T-SF -5.42 -3.64 IT-4F -5.70 -4.10 0.840 20.00 | 71.00 | 12.00 1 201 | 32 1.12 0.18 0.66
WS2 PFN-Br -5.50 -3.00 PBDB-T-SF:Y6 PBDB-T-SF -5.42 -3.64 Y6 -5.60 -4.30 0.840 2590 | 73.00 | 15.80 1 201 | 32 1.12 0.18 0.66
PEDOT:PSS PFN-Br -5.15 -2.85 PM6:BTP-eC9 PM6 -5.25 291 BTP-eC9 -5.87 -3.89 0.854 26.28 | 7820 | 17.52 1 202 } 33 1.39 0.61 0.95
2PACz PFN-Br -5.45 -2.85 PM6:BTP-eC9 PM6 -5.25 291 BTP-eC9 -5.87 -3.89 0.845 26.94 | 79.20 | 18.03 1 202 | 33 1.39 0.61 0.95
PEDOT:PSS PFN-Br -5.15 -2.85 PM6:N3 PM6 -5.25 -2.91 N3 -5.86 -3.86 0.842 25.64 | 73.90 | 15.94 1 202 | 33 1.36 0.62 0.98
2PACz PFN-Br -5.45 -2.85 PM6:N3 PM6 -5.25 291 N3 -5.86 -3.86 0.840 26.53 | 74.50 | 16.60 1 202 | 33 1.36 0.62 0.98
PEDOT:PSS-PA PNDIT-F3N -5.49 -3.95 PM6:1TC-2Cl1 PM6 -5.50 -3.61 ITC-2Cl -5.58 -4.01 0.919 19.56 | 75.70 | 13.62 1 202 | 34 1.40 0.10 0.49




PEDOT:PSS-TA PNDIT-F3N -5.47 -3.95 PM6:1TC-2Cl1 PM6 -5.50 -3.61 ITC-2Cl -5.58 -4.01 0.917 19.60 | 77.10 | 13.87 1 202 | 34 1.40 0.10 0.49
PEDOT:PSS-DA PNDIT-F3N -5.38 -3.95 PM6:1TC-2Cl PM6 -5.50 -3.61 ITC-2Cl -5.58 -4.01 0.916 20.06 | 77.10 | 14.17 1 202 | 34 1.40 0.10 0.49
PEDOT:PSS PNDIT-F3N -5.34 -3.95 PM6:1TC-2Cl PM6 -5.50 -3.61 ITC-2C1 -5.58 -4.01 0.912 19.48 | 7550 | 13.42 1 202 | 34 1.40 0.10 0.49
PEDOT:PSS-PA PNDIT-F3N -5.49 -3.95 PM6:Y6 PM6 -5.50 -3.61 Y6 -5.60 -4.10 0.853 2550 | 77.60 | 16.88 1 202 | 34 1.49 0.08 0.40
PEDOT:PSS-TA PNDIT-F3N -5.47 -3.95 PM6:Y6 PM6 -5.50 -3.61 Y6 -5.60 -4.10 0.846 25.82 | 7820 | 17.10 1 202 | 34 1.49 0.08 0.40
PEDOT:PSS-DA PNDIT-F3N -5.38 -3.95 PM6:Y6 PM6 -5.50 -3.61 Y6 -5.60 -4.10 0.845 25.64 | 77.70 | 16.83 1 202 | 34 1.49 0.08 0.40
PEDOT:PSS PNDIT-F3N -5.34 -3.95 PM6:Y6 PM6 -5.50 -3.61 Y6 -5.60 -4.10 0.840 2547 | 77.10 | 16.52 1 202 | 34 1.49 0.08 0.40
PEDOT:PSS-PA PNDIT-F3N -5.49 -3.95 PM6:PIDTC-T PM6 -5.50 -3.61 PIDTC-T -5.99 -4.05 0.831 1634 | 70.40 9.55 1 202 | 34 1.45 0.49 0.44
PEDOT:PSS-TA PNDIT-F3N -5.47 -3.95 PM6:PIDTC-T PM6 -5.50 -3.61 PIDTC-T -5.99 -4.05 0.830 16.16 | 67.60 9.07 1 202 | 34 1.45 0.49 0.44
PEDOT:PSS-DA PNDIT-F3N -5.38 -3.95 PM6:PIDTC-T PM6 -5.50 -3.61 PIDTC-T -5.99 -4.05 0.825 1581 | 64.30 8.38 1 202 | 34 1.45 0.49 0.44
PEDOT:PSS PNDIT-F3N -5.34 -3.95 PM6:PIDTC-T PM6 -5.50 -3.61 PIDTC-T -5.99 -4.05 0.821 1527 | 56.20 7.05 1 202 | 34 1.45 0.49 0.44
PEDOT:PSS PFN-2TNDI -5.10 -4.00 PBDB-T:ITIC PBDB-T -5.33 -2.92 ITIC -5.48 -3.83 0.920 16.59 | 70.00 | 11.10 1 201 | 35 1.50 0.15 0.91
PEDOT:PSS PFN -5.10 -4.20 PBDB-T:ITIC PBDB-T -5.33 -2.92 ITIC -5.48 -3.83 0.910 15.80 58.00 8.60 1 201 } 35 1.50 0.15 0.91
PEDOT:PSS PFN-2TNDI -5.10 -4.00 PTB7-Th:N2200 PTB7-Th -5.20 -3.59 N2200 -5.77 -3.84 0.780 13.69 | 58.00 6.30 0 | 201} 35 1.36 0.57 0.25
PEDOT:PSS Ca -5.10 -2.90 PTB7-Th:N2200 PTB7-Th -5.20 -3.59 N2200 -5.77 -3.84 0.780 12.69 | 55.00 5.60 0 | 201} 35 1.36 0.57 0.25
PEDOT:PSS PFN -5.10 -4.20 PTB7-Th:N2200 PTB7-Th -5.20 -3.59 N2200 -5.77 -3.84 0.770 13.18 | 51.00 5.40 0 | 201} 35 1.36 0.57 0.25
PEDOT:PSS MSAPBS -5.10 -3.01 PTB7-Th:PC71BM PTB7-Th -5.40 -3.80 PC71BM -6.10 -4.10 0.790 18.15 | 59.80 8.56 0 | 201} 36 0.90 1.10 1.10
0-Mo0S2-QDs MSAPBS -5.20 -3.01 PTB7-Th:PC71BM PTB7-Th -5.40 -3.80 PC71BM -6.10 -4.10 0.790 1690 | 65.00 8.66 0 | 201} 36 0.90 1.10 1.10
0-MoS2-QDs Ca -5.20 -2.90 PTB7-Th:PC71BM PTB7-Th -5.40 -3.80 PC71BM -6.10 -4.10 0.780 16.74 | 59.20 7.71 0 | 201} 36 0.90 1.10 1.10
PEDOT:PSS Ca -5.10 -2.90 PTB7-Th:PC71BM PTB7-Th -5.40 -3.80 PC71BM -6.10 -4.10 0.740 16.53 | 62.50 7.63 0 | 201} 36 1.30 0.70 0.30
MoS2-QDs MSAPBS -4.40 -3.01 PTB7-Th:PC71BM PTB7-Th -5.40 -3.80 PC71BM -6.10 -4.10 0.630 14.01 57.00 5.09 0 | 201} 36 1.30 0.70 0.30
0-Mo0S2-QDs Ca -5.20 -2.90 P3HT:PC61BM P3HT -5.00 -3.00 PC61BM -6.10 -4.10 0.570 7.28 63.40 2.62 0 | 201} 36 1.30 0.70 0.30
PEDOT:PSS Ca -5.10 -2.90 P3HT:PC61BM P3HT -5.00 -3.00 PC61BM -6.10 -4.10 0.560 8.21 59.10 2.70 0 | 201} 36 1.30 0.70 0.30
MoS2-QDs Ca -4.40 -2.90 PTB7-Th:PC71BM PTB7-Th -5.40 -3.80 PC71BM -6.10 -4.10 0.550 1458 | 53.10 423 0 | 201} 36 1.30 0.70 0.30
MoS2-QDs Ca -4.40 -2.90 P3HT:PC61BM P3HT -5.00 -3.00 PC61BM -6.10 -4.10 0.320 6.08 42.30 0.81 0 | 201} 36 1.30 0.70 0.30
MoO3 eLbL -5.50 -4.30 PTB7-Th:PC71BM PTB7-Th -5.40 -3.80 PC71BM -6.00 -4.20 0.760 20.00 | 67.00 | 10.18 0 | 201} 37 1.20 0.60 0.40
PEDOT:PSS LiF -5.10 -4.10 PCDTBT:PC71BM PCDTBT -5.50 -3.60 PC71BM -6.10 -4.30 0.900 10.11 | 66.00 6.02 1 201 | 38 0.85 0.95 0.99
F-GQD LiF -5.26 -4.10 PCDTBT:PC71BM PCDTBT -5.50 -3.60 PC71BM -6.10 -4.30 0.890 10.65 | 67.00 6.30 1 201 | 38 0.85 0.95 0.99
F-GQD LiF -5.26 -4.10 PTB7:PC71BM PTB7 -5.15 -3.31 PC71BM -6.10 -4.30 0.750 1520 | 69.00 791 0 | 201} 38 0.85 0.95 0.99
PEDOT:PSS LiF -5.10 -4.10 PTB7:PC71BM PTB7 -5.15 -3.31 PC71BM -6.10 -4.30 0.740 13.96 72.00 7.46 0 201 } 38 1.20 0.60 0.70
GO LiF -5.01 -4.10 PTB7:PC71BM PTB7 -5.15 -3.31 PC71BM -6.10 -4.30 0.690 13.58 | 68.00 6.33 0 | 201} 38 1.20 0.60 0.70

GO LiF -5.01 -4.10 PCDTBT:PC71BM PCDTBT -5.50 -3.60 PC71BM -6.10 -4.30 0.670 9.97 65.00 4.34 0 | 201} 38 1.20 0.60 0.70
PEDOT:PSS TiOx -5.10 -4.30 PCDTBT:PC71BM PCDTBT -5.50 -3.60 PC71BM -6.00 -4.30 0.880 11.28 | 55.60 5.61 1 201 | 39 1.20 0.50 0.70
GO TiOx -4.95 -4.30 PCDTBT:PC71BM PCDTBT -5.50 -3.60 PC71BM -6.00 -4.30 0.880 11.52 | 55.10 5.71 1 201 | 39 1.20 0.50 0.70
GO-Cl1 TiOx -5.04 -4.30 PCDTBT:PC71BM PCDTBT -5.50 -3.60 PC71BM -6.00 -4.30 0.880 11.78 | 55.10 5.82 1 201 | 39 1.20 0.50 0.70
GO-CI2 TiOx -5.11 -4.30 PCDTBT:PC71BM PCDTBT -5.50 -3.60 PC71BM -6.00 -4.30 0.880 12.19 | 55.20 6.07 1 201 | 39 1.20 0.50 0.70
GO-CI3 TiOx -5.16 -4.30 PCDTBT:PC71BM PCDTBT -5.50 -3.60 PC71BM -6.00 -4.30 0.880 1332 | 55.10 6.61 1 201 | 39 1.20 0.50 0.70
GO-Cl4 TiOx -5.23 -4.30 PCDTBT:PC71BM PCDTBT -5.50 -3.60 PC71BM -6.00 -4.30 0.880 13.65 | 55.30 6.79 1 201 | 39 1.20 0.50 0.70




PEDOT:PSS TiOx -5.10 -4.30 PTB7:PC71BM PTB7 -5.15 -3.30 PC71BM -6.00 -4.30 0.760 1627 | 59.80 7.60 0 | 201} 39 0.85 0.85 1.00
GO TiOx -4.95 -4.30 PTB7:PC71BM PTB7 -5.15 -3.30 PC71BM -6.00 -4.30 0.760 16.65 | 59.70 7.74 0 | 201} 39 0.85 0.85 1.00
GO-Cl1 TiOx -5.04 -4.30 PTB7:PC71BM PTB7 -5.15 -3.30 PC71BM -6.00 -4.30 0.760 17.13 | 59.60 7.93 0 | 201} 39 0.85 0.85 1.00
GO-CI2 TiOx 5.1 -4.30 PTB7:PC71BM PTB7 -5.15 -3.30 PC71BM -6.00 -4.30 0.760 17.58 | 59.60 8.19 0 201} 39 0.85 0.85 1.00
GO-CI3 TiOx -5.16 -4.30 PTB7:PC71BM PTB7 -5.15 -3.30 PC71BM -6.00 -4.30 0.760 1830 | 59.90 8.52 0 | 201} 39 0.85 0.85 1.00
GO-Cl4 TiOx -5.23 -4.30 PTB7:PC71BM PTB7 -5.15 -3.30 PC71BM -6.00 -4.30 0.760 17.09 | 59.50 791 0 | 201} 39 0.85 0.85 1.00
MoO3 Zn0/C-dots -5.30 -3.50 PTB7:PC71BM PTB7 -5.20 -3.30 PC71BM -6.10 -4.20 0.750 17.59 | 68.27 9.08 0 | 201} 40 1.00 0.90 0.90
MoO3 AZ0/C-dots -5.30 -3.39 PTB7:PC71BM PTB7 -5.20 -3.30 PC71BM -6.10 -4.20 0.750 17.65 | 69.50 9.28 0 201} 40 1.00 0.90 0.90
MoO3 Zn0O -5.30 -3.89 PTB7:PC71BM PTB7 -5.20 -3.30 PC71BM -6.10 -4.20 0.730 1523 | 67.11 7.54 0 201} 40 1.00 0.90 0.90
MoO3 AZ0 -5.30 -3.80 PTB7:PC71BM PTB7 -5.20 -3.30 PC71BM -6.10 -4.20 0.730 16.19 | 67.43 8.06 0 | 201} 40 1.00 0.90 0.90
MoO3 PFN100 -5.30 -3.60 P3HT:PC61BM P3HT -5.00 -3.00 PC61BM -6.00 -4.20 0.630 7.86 66.00 327 0 | 201} 41 0.80 1.00 1.20
MoO3 PFN70 -5.30 -3.69 P3HT:PC61BM P3HT -5.00 -3.00 PC61BM -6.00 -4.20 0.620 7.84 62.00 3.01 0 201} 41 0.80 1.00 1.20
MoO3 PFN50 -5.30 -3.73 P3HT:PC61BM P3HT -5.00 -3.00 PC61BM -6.00 -4.20 0.610 7.51 56.10 2.57 0 | 201} 41 0.80 1.00 1.20
MoO3 PFN30 -5.30 -3.86 P3HT:PC61BM P3HT -5.00 -3.00 PC61BM -6.00 -4.20 0.600 7.00 54.80 2.31 0 | 201} 41 0.80 1.00 1.20
PEDOT:PSS PFN-Br -4.85 -2.80 PBDB-TF:PC71BM PBDB-TF -5.45 -3.65 PC71BM -6.10 -4.20 0.980 1337 | 73.20 9.59 1 201 | 42 1.11 0.79 1.20
NFD:PEDOT:PSS PFN-Br -5.01 -2.80 PBDB-TF:PC71BM PBDB-TF -5.45 -3.65 PC71BM -6.10 -4.20 0.980 13.82 | 7944 | 10.76 1 201 | 42 1.11 0.79 1.20
PEDOT:PSS PFN-Br -4.85 -2.80 PDCBT:PC71BM PDCBT -5.31 -3.00 PC71BM -6.10 -4.20 0.830 1220 | 71.20 7.21 1 201 | 42 1.11 0.79 1.20
PSSS:PEDOT:PSS PFN-Br -4.80 -2.80 PDCBT:PC71BM PDCBT -5.31 -3.00 PC71BM -6.10 -4.20 0.830 12.44 | 77.21 7.97 1 201 | 42 1.25 0.65 0.55
NFD PFN-Br -4.41 -2.80 PBDB-TF:PC71BM PBDB-TF -5.45 -3.65 PC71BM -6.10 -4.20 0.520 13.57 | 46.85 3.31 0 | 201} 42 1.25 0.65 0.55

PSSS PFN-Br -4.32 -2.80 PDCBT:PC71BM PDCBT -5.31 -3.00 PC71BM -6.10 -4.20 0.450 12.31 42.12 2.28 0 201 | 42 1.25 0.65 0.55
PEDOT:PSS Zn0 -5.13 -4.20 P3HT:PCBM P3HT -5.20 -3.20 PCBM -6.10 -3.90 0.610 8.50 59.00 2.99 0 | 201} 43 1.30 0.90 0.70
PEDOT:PSS@DOH Zn0O -5.24 -4.20 P3HT:PCBM P3HT -5.20 -3.20 PCBM -6.10 -3.90 0.600 9.13 63.00 3.44 0 | 201 | 43 1.30 0.90 0.70
WOx:PEDOT:PSS PFN-Br -4.70 -2.80 PBDB-TF:IT-4F PBDB-TF -5.50 -3.61 IT-4F -5.69 -4.07 0.870 20.73 80.78 14.57 1 201 | 44 1.43 0.19 0.46
PEDOT:PSS PFN-Br -4.85 -2.80 PBDB-TF:IT-4F PBDB-TF -5.50 -3.61 IT-4F -5.69 -4.07 0.870 20.68 | 73.87 13.29 1 201 | 44 1.43 0.19 0.46
WOx PFN-Br -4.73 -2.80 PBDB-TF:IT-4F PBDB-TF -5.50 -3.61 IT-4F -5.69 -4.07 0.780 16.78 | 66.70 8.73 0 | 201 | 44 1.43 0.19 0.46
MoO3 ECGQD-K -5.50 -4.33 PCDTBT:PC71BM PCDTBT -5.40 -3.20 PC71BM -6.10 -4.30 0.880 9.70 67.00 5.72 1 201 | 45 1.10 0.70 1.10
MoO3 ECGQD-Rb -5.50 -4.16 PCDTBT:PC71BM PCDTBT -5.40 -3.20 PC71BM -6.10 -4.30 0.880 9.77 68.00 5.85 1 201 | 45 1.10 0.70 1.10
MoO3 ECGQD-Cs -5.50 -4.03 PCDTBT:PC71BM PCDTBT -5.40 -3.20 PC71BM -6.10 -4.30 0.880 9.92 68.00 5.94 1 201 | 45 1.10 0.70 1.10
MoO3 ECGQD-Na -5.50 -4.41 PCDTBT:PC71BM PCDTBT -5.40 -3.20 PC71BM -6.10 -4.30 0.730 9.54 55.00 3.83 0 | 201 | 45 1.10 0.70 1.10
MoO3 ECGQD-Li -5.50 -4.47 PCDTBT:PC71BM PCDTBT -5.40 -3.20 PC71BM -6.10 -4.30 0.590 9.57 49.00 2.77 0 | 201} 45 1.10 0.70 1.10
PEDOT:PSS Zn0O -5.14 -4.30 PTB7-Th:PC71BM PTB7-Th -5.24 -3.60 PC71BM -5.90 -3.90 0.854 2650 | 73.50 | 16.60 1 202 1 46 1.34 0.66 0.30
an-MoOx2 Zn0 -5.14 -4.30 PTB7-Th:PC71BM PTB7-Th -5.24 -3.60 PC71BM -5.90 -3.90 0.845 2743 | 73.80 | 17.10 1 202 | 46 1.34 0.66 0.30
ag-MoOx Zn0O -4.92 -4.30 PTB7-Th:PC71BM PTB7-Th -5.24 -3.60 PC71BM -5.90 -3.90 0.843 27.53 | 73.10 | 17.00 1 202 | 46 1.34 0.66 0.30
an-MoOx1 ZnO -4.74 -4.30 PTB7-Th:PC71BM PTB7-Th -5.24 -3.60 PC71BM -5.90 -3.90 0.826 20.50 | 45.20 7.70 1 202 | 46 1.34 0.66 0.30
PEDOT:PSS Zn0O -5.14 -4.30 PBDB-T-2F:Y6 PBDB-T-2F -5.60 -3.50 Y6 -5.70 -4.10 0.791 1567 | 67.30 8.30 0 2021 46 1.50 0.10 0.60
an-MoOxw Zn0O -5.14 -4.30 PBDB-T-2F:Y6 PBDB-T-2F -5.60 -3.50 Y6 -5.70 -4.10 0.791 16.60 | 68.20 9.00 0 2021 46 1.50 0.10 0.60
ag-MoOx Zn0O -4.92 -4.30 PBDB-T-2F:Y6 PBDB-T-2F -5.60 -3.50 Y6 -5.70 -4.10 0.790 16.69 | 67.10 8.90 0 2021 46 1.50 0.10 0.60
an-MoOxo Zn0O -4.74 -4.30 PBDB-T-2F:Y6 PBDB-T-2F -5.60 -3.50 Y6 -5.70 -4.10 0.683 4.25 47.90 1.40 0 2021 46 1.50 0.10 0.60




MoOx Zn0 -5.40 -4.40 PBDB-T:ITIC PBDB-T -5.33 -2.92 ITIC -5.51 -3.78 0.890 16.61 67.71 10.01 1 202 | 47 1.55 0.18 0.86
F6-TCNNQ ZnO -5.60 -4.40 PBDB-T:ITIC PBDB-T -5.33 -2.92 ITIC -5.51 -3.78 0.870 17.01 | 67.34 9.97 1 202 | 47 1.55 0.18 0.86
PEDOT:PSS:TS PFN-Br -5.18 -2.62 PTB7-Th:IEICO-4F PTB7-Th -5.22 -3.59 IEICO-4F -5.44 -4.19 0.720 21.09 | 58.00 8.84 0 | 202} 48 1.03 0.22 0.60
F4-TCNQ:TS PFN-Br -5.06 -2.62 PTB7-Th:IEICO-4F PTB7-Th -5.22 -3.59 IEICO-4F -5.44 -4.19 0.720 2436 | 54.67 9.59 0 | 202} 48 1.03 0.22 0.60
N719:TS PFN-Br -5.21 -2.62 PTB7-Th:IEICO-4F PTB7-Th -5.22 -3.59 IEICO-4F -5.44 -4.19 0.720 20.81 58.19 8.72 0 202} 48 1.03 0.22 0.60
Ti3C2Tx PFN-Br -5.00 -3.90 PBDB-T:ITIC PBDB-T -5.52 -3.68 ITIC -5.70 -4.00 0.910 17.08 70.93 11.02 1 202 } 49 1.52 0.18 0.32
PEDOT:PSS PFN-Br -5.10 -3.90 PBDB-T:ITIC PBDB-T -5.52 -3.68 ITIC -5.70 -4.00 0.900 16.17 | 66.76 9.72 1 202 1 49 1.52 0.18 0.32
PEDOT:PSS PFN-Br -5.10 -3.90 PM6:Y6 PM6 -5.56 -3.50 Y6 -5.65 -4.10 0.830 2422 | 65.16 13.10 1 202 | 49 1.46 0.09 0.60
Ti3C2Tx PFN-Br -5.00 -3.90 PM6:Y6 PM6 -5.56 -3.50 Y6 -5.65 -4.10 0.830 25.63 | 6840 | 14.55 1 202 | 49 1.46 0.09 0.60
GO/PEDOT:PSS ZnO -4.95 -4.20 P3HT:PCBM P3HT -5.10 -3.20 PCBM -6.60 -4.20 0.490 1542 | 64.00 4.82 0 | 201} 50 0.90 1.50 1.00
PEDOT:PSS Zn0O -5.00 -4.20 P3HT:PCBM P3HT -5.10 -3.20 PCBM -6.60 -4.20 0.460 1338 | 63.00 4.00 0 201} 50 0.90 1.50 1.00

GO ZnO -4.90 -4.20 P3HT:PCBM P3HT -5.10 -3.20 PCBM -6.60 -4.20 0.450 11.18 | 62.00 3.16 0 201} 50 0.90 1.50 1.00
PEDOT:PSS Ca -5.00 -2.87 PBDB-T:IT-M PBDB-T -5.21 -3.41 IT-M -5.58 -3.98 0.924 15.60 70.50 10.40 1 201 } 51 1.23 0.37 0.57
MoO3 TiO2 -5.17 -4.14 PBDB-T:IT-M PBDB-T -5.21 -3.41 IT-M -5.58 -3.98 0.923 1670 | 70.10 | 11.20 1 201 | 51 1.23 0.37 0.57
PEDOT:PSS PFN -5.00 -3.85 PTB7:PC71BM PTB7 -5.20 -3.30 PC71BM -6.10 -3.90 0.770 15.09 | 62.30 7.29 0 | 201} 52 1.30 0.90 0.60
F5-rGO PFN -5.10 -3.85 PTB7:PC71BM PTB7 -5.20 -3.30 PC71BM -6.10 -3.90 0.680 14.78 | 57.30 5.82 0 | 201} 52 1.30 0.90 0.60

GMo2 TiO2 -4.70 -4.40 PTB7-Th:PC71BM PTB7-Th -5.20 -3.60 PC71BM -6.10 -4.30 0.800 17.10 | 67.70 9.50 1 201 | 53 0.90 0.90 0.70

GMol TiO2 -4.60 -4.40 PTB7-Th:PC71BM PTB7-Th -5.20 -3.60 PC71BM -6.10 -4.30 0.780 17.80 | 64.40 9.10 0 | 201} 53 0.90 0.90 0.70
PEDOT:PSS Ca -5.10 -2.90 PTB7-Th:PC71BM PTB7-Th -5.20 -3.60 PC71BM -6.10 -4.30 0.770 16.70 | 67.80 9.00 0 | 201} 53 0.90 0.90 0.70
GMo2 Ca -4.70 -2.90 PTB7-Th:PC71BM PTB7-Th -5.20 -3.60 PC71BM -6.10 -4.30 0.760 16.10 | 65.60 8.10 0 | 201} 53 0.90 0.90 0.70

GMo3 TiO2 -5.00 -4.40 PTB7-Th:PC71BM PTB7-Th -5.20 -3.60 PC71BM -6.10 -4.30 0.760 18.90 | 58.90 8.80 0 | 201} 53 0.90 0.90 0.70

GMol Ca -4.60 -2.90 PTB7-Th:PC71BM PTB7-Th -5.20 -3.60 PC71BM -6.10 -4.30 0.740 1570 | 64.80 7.70 0 | 201} 53 0.90 0.90 0.70

GMo3 Ca -5.00 -2.90 PTB7-Th:PC71BM PTB7-Th -5.20 -3.60 PC71BM -6.10 -4.30 0.740 16.00 | 63.50 7.40 0 | 201} 53 0.90 0.90 0.70
PEDOT:PSS PFN-Br -5.06 -2.70 PM6:Y6 PM6 -5.50 -3.61 Y6 -5.68 -4.06 0.830 26.10 | 70.00 | 15.18 1 202 | 54 1.44 0.18 0.45
PEDOT:PSS:TEMPO+ PFN-Br -5.03 -2.70 PM6:Y6 PM6 -5.50 -3.61 Y6 -5.68 -4.06 0.830 2822 | 67.72 15.78 1 202 | 54 1.44 0.18 0.45
PEDOT:PSS:TEMPO+ PFN-Br -5.18 -2.70 PM6:Y6 PM6 -5.50 -3.61 Y6 -5.68 -4.06 0.830 26.98 | 69.99 15.60 1 202 | 54 1.44 0.18 0.45
PEDOT:PSS:TEMPO+ PFN-Br -5.24 -2.70 PM6:Y6 PM6 -5.50 -3.61 Y6 -5.68 -4.06 0.820 26.69 65.62 14.26 1 202 | 54 1.44 0.18 0.45
PEDOT:PSS:TEMPO+ PFN-Br -4.96 -2.70 PM6:Y6 PM6 -5.50 -3.61 Y6 -5.68 -4.06 0.810 27.35 71.31 15.90 1 202 | 54 1.44 0.18 0.45
PMC-4 PFN-Br -5.40 -2.90 PBDB-T:ITIC PBDB-T -5.33 -2.92 ITIC -5.51 -3.78 0.900 16.80 | 71.00 | 10.70 1 202 | 55 1.21 0.34 0.68

PMC-1 PFN-Br -5.35 -2.90 PBDB-T-2F:Y6 PBDB-T-2F -5.31 -3.42 Y6 -5.65 -4.10 0.855 25.50 73.60 16.04 1 202 } 55 1.21 0.34 0.68
PMC-4 PFN-Br -5.42 -2.90 PBDB-T-2F:Y6 PBDB-T-2F -5.31 -3.42 Y6 -5.65 -4.10 0.853 2548 | 75.10 | 16.34 1 202 | 55 1.21 0.34 0.68

PMC-2 PFN-Br -5.40 -2.90 PBDB-T-2F:Y6 PBDB-T-2F -5.31 -3.42 Y6 -5.65 -4.10 0.852 2526 | 74.80 | 16.09 1 202 | 55 1.21 0.34 0.68

PMC-3 PFN-Br -5.41 -2.90 PBDB-T-2F:Y6 PBDB-T-2F -5.31 -3.42 Y6 -5.65 -4.10 0.850 25.42 74.50 16.11 1 202 } 55 1.21 0.34 0.68

PMC-5 PFN-Br -5.50 -2.90 PBDB-T-2F:Y6 PBDB-T-2F -5.31 342 Y6 -5.65 -4.10 0.842 25.16 | 7450 | 15.79 1 202 | 55 1.21 0.34 0.68

PMC-4 PFN-Br -5.40 -2.90 PBDB-T-2F:IT-4F PBDB-T-2F -5.31 -3.42 IT-4F -5.65 -4.12 0.840 21.10 | 75.00 | 13.20 1 202 | 55 1.55 0.18 0.86
PEDOT:PSS PFN-Br -4.90 -2.90 PBDB-T-2F:Y6 PBDB-T-2F -5.31 -3.42 Y6 -5.65 -4.10 0.830 2530 | 74.80 | 15.70 1 202 | 55 1.19 0.34 0.70
MoOx ZnO/Py-DBP -6.00 -3.70 PM6:IT-4F PM6 -5.50 -3.60 IT-4F -5.86 -4.14 0.820 1998 | 72.00 | 11.80 1 202 | 56 1.30 0.60 0.30

MoOx Zn0O -6.00 -4.00 PM6:IT-4F PM6 -5.50 -3.60 IT-4F -5.86 -4.14 0.800 19.14 | 68.00 | 10.41 1 202 1 56 1.30 0.60 0.30




MoOx ZnO/Py-DBP -6.00 -3.70 PTB7-Th:PC71BM PTB7-Th -5.20 -3.60 PC71BM -5.80 -3.90 0.790 17.83 | 70.00 9.86 0 2021 56 1.36 0.36 0.54
MoOx ZnO -6.00 -4.00 PTB7-Th:PC71BM PTB7-Th -5.20 -3.60 PC71BM -5.80 -3.90 0.750 16.19 | 69.00 8.38 0 2021 56 1.36 0.36 0.54
PEDOT:PSS BCP -5.10 -3.55 PTB7-Th:PC71BM PTB7-Th -5.20 -3.60 PC71BM -6.10 -4.20 0.815 1597 | 65.16 8.48 1 201 | 57 1.00 0.90 0.60
PEDOT:PSS PDIN/BCP -5.10 -3.86 PTB7-Th:PC71BM PTB7-Th -5.20 -3.60 PC71BM -6.10 -4.20 0.815 17.62 | 70.07 10.05 1 201 | 57 1.00 0.90 0.60
PEDOT:PSS PDIN -5.10 -3.92 PTB7-Th:PC71BM PTB7-Th -5.20 -3.60 PC71BM -6.10 -4.20 0.814 16.50 | 65.58 8.82 1 201 | 57 1.00 0.90 0.60
PEDOT:PSS PFN/BCP -5.10 -3.86 PTB7-Th:PC71BM PTB7-Th -5.20 -3.60 PC71BM -6.10 -4.20 0.814 17.84 69.55 10.11 1 201 } 57 1.00 0.90 0.60
PEDOT:PSS ZrAcac/BCP -5.10 -3.76 PTB7-Th:PC71BM PTB7-Th -5.20 -3.60 PC71BM -6.10 -4.20 0.814 1691 | 70.23 9.66 1 201 | 57 1.00 0.90 0.60
PEDOT:PSS ZrAcac -5.10 -4.41 PTB7-Th:PC71BM PTB7-Th -5.20 -3.60 PC71BM -6.10 -4.20 0.730 15.12 | 60.25 6.65 0 | 201} 57 1.00 0.90 0.60
PEDOT:PSS PFN -5.10 -4.36 PTB7-Th:PC71BM PTB7-Th -5.20 -3.60 PC71BM -6.10 -4.20 0.550 1585 | 52.27 4.55 0 | 201} 57 1.00 0.90 0.60
V205 ZnO -4.70 -4.40 PffBT2T-TT:O-IDTBR | PffBT2T-TT -5.42 -3.52 O-IDTBR -5.51 -3.55 1.080 1473 | 64.00 | 10.10 1 201 | 58 1.87 0.09 0.03
V205 Zn0O -4.70 -4.40 PffBT2T-TT:PC71BM | PffBT2T-TT -5.42 -3.52 PC71BM -6.10 -4.20 0.800 17.71 } 69.00 9.80 1 201 | 58 1.22 0.68 0.68
MoO3 ZMO -5.30 -4.24 PTB7-Th:PC71BM PTB7-Th -5.22 -3.64 PC71BM -6.10 -4.20 0.800 18.40 | 63.52 9.39 1 201 | 59 1.02 0.88 0.56
PEDOT:PSS PHF-N -5.10 -3.94 PTB7-Th:PC71BM PTB7-Th -5.20 -3.60 PC71BM -6.10 -4.20 0.790 16.16 | 70.43 8.99 0 | 201} 60 1.00 0.90 0.60
PEDOT:PSS PHF-BIm4 -5.10 -4.01 PTB7-Th:PC71BM PTB7-Th -5.20 -3.60 PC71BM -6.10 -4.20 0.790 1622 | 71.01 9.12 0 | 201} 60 1.00 0.90 0.60
PEDOT:PSS PCF-ClI -5.10 -4.21 PTB7-Th:PC71BM PTB7-Th -5.20 -3.60 PC71BM -6.10 -4.20 0.790 16.31 68.41 8.77 0 | 201} 60 1.00 0.90 0.60
PEDOT:PSS PHF-OH -5.10 -4.05 PTB7-Th:PC71BM PTB7-Th -5.20 -3.60 PC71BM -6.10 -4.20 0.780 16.96 | 73.42 9.66 0 | 201} 60 1.00 0.90 0.60
PEDOT:PSS PHF-F -5.10 -4.05 PTB7-Th:PC71BM PTB7-Th -5.20 -3.60 PC71BM -6.10 -4.20 0.780 17.10 | 71.16 9.46 0 | 201} 60 1.00 0.90 0.60
PEDOT:PSS PCF-N -5.10 -4.15 PTB7-Th:PC71BM PTB7-Th -5.20 -3.60 PC71BM -6.10 -4.20 0.780 1598 | 66.48 8.32 0 | 201} 60 1.00 0.90 0.60
PEDOT:PSS PCF-BIm4 -5.10 -4.21 PTB7-Th:PC71BM PTB7-Th -5.20 -3.60 PC71BM -6.10 -4.20 0.780 16.10 | 67.67 8.57 0 | 201} 60 1.00 0.90 0.60
PEDOT:PSS POF-N -5.10 -3.82 PTB7-Th:PC71BM PTB7-Th -5.20 -3.60 PC71BM -6.10 -4.20 0.780 16.07 | 67.84 8.52 0 | 201} 60 1.00 0.90 0.60
PEDOT:PSS POF-OH -5.10 -3.86 PTB7-Th:PC71BM PTB7-Th -5.20 -3.60 PC71BM -6.10 -4.20 0.780 17.35 | 73.74 9.94 0 | 201} 60 1.00 0.90 0.60
PEDOT:PSS POF-F -5.10 -3.85 PTB7-Th:PC71BM PTB7-Th -5.20 -3.60 PC71BM -6.10 -4.20 0.780 16.77 | 71.52 9.34 0 | 201} 60 1.00 0.90 0.60
PEDOT:PSS PCF-OH -5.10 -4.22 PTB7-Th:PC71BM PTB7-Th -5.20 -3.60 PC71BM -6.10 -4.20 0.770 15.95 70.17 8.61 0 201 } 60 1.00 0.90 0.60
PEDOT:PSS PCF-F -5.10 -4.22 PTB7-Th:PC71BM PTB7-Th -5.20 -3.60 PC71BM -6.10 -4.20 0.770 17.04 | 71.83 9.43 0 | 201} 60 1.00 0.90 0.60
PEDOT:PSS POF-ClI -5.10 -3.84 PTB7-Th:PC71BM PTB7-Th -5.20 -3.60 PC71BM -6.10 -4.20 0.770 17.12 } 71.60 9.42 0 | 201} 60 1.00 0.90 0.60
PEDOT:PSS POF-BIm4 -5.10 -3.85 PTB7-Th:PC71BM PTB7-Th -5.20 -3.60 PC71BM -6.10 -4.20 0.770 16.59 | 71.22 9.10 0 | 201} 60 1.00 0.90 0.60
PEDOT:PSS PHF-CI -5.10 -4.00 PTB7-Th:PC71BM PTB7-Th -5.20 -3.60 PC71BM -6.10 -4.20 0.750 17.07 | 66.07 8.49 0 | 201} 60 1.00 0.90 0.60
MoO3 ZnO-PFN -5.30 -4.26 PTB7:PC71BM PTB7 -5.22 -3.64 PC71BM -5.80 -4.00 0.737 1830 | 67.80 9.20 0 | 201} 61 1.22 0.58 0.36
MoO3 Zn0O -5.30 -3.86 PTB7:PC71BM PTB7 -5.22 -3.64 PC71BM -5.80 -4.00 0.717 1630 | 61.70 7.20 0 | 201} 61 1.22 0.58 0.36
MoO3 Ru-TiO2 -5.40 -3.92 PTB7:PC71BM PTB7 -5.15 -3.31 PC71BM -6.10 -3.90 0.710 14.64 | 66.69 6.93 0 | 201} 62 1.25 0.95 0.59
MoO3 An-TiO2 -5.40 -3.87 PTB7:PC71BM PTB7 -5.15 -3.31 PC71BM -6.10 -3.90 0.710 15.66 | 70.63 7.85 0 | 201} 62 1.25 0.95 0.59
MoO3 Am-TiO2 -5.40 -4.33 PTB7:PC71BM PTB7 -5.15 -3.31 PC71BM -6.10 -3.90 0.690 13.92 | 63.57 6.11 0 | 201} 62 1.25 0.95 0.59
MoOx ZnO:Ba(OH)2 -5.49 -3.94 PTB7-Th:PC70BM PTB7-Th -5.22 -3.64 PC70BM -6.10 -4.30 0.818 1569 | 67.60 8.66 1 201 | 63 0.92 0.88 0.66
MoOx ZnO/Ba(OH)2 -5.49 -4.23 PTB7-Th:PC70BM PTB7-Th -5.22 -3.64 PC70BM -6.10 -4.30 0.814 1534 | 68.20 8.54 1 201 | 63 0.92 0.88 0.66
MoOx Zn0O -5.49 -4.36 PTB7-Th:PC70BM PTB7-Th -5.22 -3.64 PC70BM -6.10 -4.30 0.803 1428 | 62.30 7.12 1 201 | 63 0.92 0.88 0.66
MoO3 ZnO:PFN-Br -6.00 -4.11 PBDB-TF:IT-4F PBDB-TF -5.50 -3.61 IT-4F -5.69 -4.07 0.870 20.16 | 78.79 13.82 1 201 | 64 1.43 0.19 0.46
MoO3 ZnO -6.00 -4.11 PBDB-TF:IT-4F PBDB-TF -5.50 -3.61 IT-4F -5.69 -4.07 0.850 20.13 73.42 12.56 1 201 | o4 1.43 0.19 0.46
MoO3 PFN-Br -6.00 -4.17 PBDB-TF:IT-4F PBDB-TF -5.50 -3.61 IT-4F -5.69 -4.07 0.720 17.05 | 40.73 5.00 0 | 201 | 64 1.43 0.19 0.46




MoOx ZnO:LiF -5.30 -3.96 P3HT:PC61BM P3HT -5.00 -3.10 PC61BM -6.10 -3.90 0.630 1038 | 61.80 4.06 0 | 201} 65 1.10 1.10 0.80
MoOx ZnO -5.30 -4.10 P3HT:PC61BM P3HT -5.00 -3.10 PC61BM -6.10 -3.90 0.620 9.03 59.70 3.35 0 | 201} 65 1.10 1.10 0.80
MoOx ZnO:LiCl -5.30 -4.06 P3HT:PC61BM P3HT -5.00 -3.10 PC61BM -6.10 -3.90 0.620 9.08 64.00 3.62 0 | 201} 65 1.10 1.10 0.80
MoOx ZnO:LiBr -5.30 -4.08 P3HT:PC61BM P3HT -5.00 -3.10 PC61BM -6.10 -3.90 0.610 10.47 | 59.80 3.85 0 | 201} 65 1.10 1.10 0.80
PEDOT:PSS PBTA-FN -5.20 -3.55 PBDB-T-2F:IT-4F PBDB-T-2F -5.47 -3.67 IT-4F -5.69 -4.07 0.880 19.05 | 72.65 12.18 1 201 | 66 1.40 0.22 0.40
PEDOT:PSS PFN -5.20 -3.69 PBDB-T-2F:IT-4F PBDB-T-2F -5.47 -3.67 IT-4F -5.69 -4.07 0.860 18.15 70.54 11.03 1 201 } 66 1.40 0.22 0.40
MoO3 Sn02/2Cs2CO3 -5.30 -4.05 P3HT:PC60BM P3HT -5.20 -3.30 PC60BM -6.10 -3.70 0.590 1029 | 57.62 3.50 0 | 201} 67 1.50 0.90 0.40
MoO3 Sn02/1Cs2CO3 -5.30 -4.16 P3HT:PC60BM P3HT -5.20 -3.30 PC60BM -6.10 -3.70 0.580 10.58 | 59.91 3.69 0 | 201} 67 1.50 0.90 0.40
MoO3 Sn02/3Cs2CO3 -5.30 -3.92 P3HT:PC60BM P3HT -5.20 -3.30 PC60BM -6.10 -3.70 0.580 8.18 47.34 2.24 0 | 201} 67 1.50 0.90 0.40
MoO3 Sn02 -5.30 -4.34 P3HT:PC60BM P3HT -5.20 -3.30 PC60BM -6.10 -3.70 0.550 10.16 | 47.83 2.68 0 | 201} 67 1.50 0.90 0.40
MoO3 Zn0O -5.30 -4.11 PTB7-Th:PC71BM PTB7-Th -5.22 -3.64 PC71BM -5.87 -3.91 0.790 16.88 | 68.00 9.07 0 | 201} 68 131 0.65 0.27
MoO3 ZnO:PEI -5.30 -4.04 PTB7-Th:PC71BM PTB7-Th -5.22 -3.64 PC71BM -5.87 -3.91 0.790 16.87 | 68.00 9.06 0 | 201} 68 131 0.65 0.27
MoO3 Bilayer -5.60 -4.04 PBDB-T:ITIC PBDB-T -5.33 -2.92 ITIC -5.96 -3.98 0.936 19.42 | 6530 | 11.87 1 201 | 69 1.35 0.63 1.06
MoO3 ZnO-NP -5.60 -4.04 PBDB-T:ITIC PBDB-T -5.33 -2.92 ITIC -5.96 -3.98 0.932 1797 | 6620 | 11.10 1 201 | 69 1.35 0.63 1.06
MoO3 DZO -5.60 -4.08 PBDB-T:ITIC PBDB-T -5.33 -2.92 ITIC -5.96 -3.98 0.925 18.87 | 63.30 | 11.06 1 201 | 69 1.35 0.63 1.06
MoO3 ZnO -5.60 -4.16 PBDB-T:ITIC PBDB-T -5.33 -2.92 ITIC -5.96 -3.98 0.924 18.64 | 61.10 | 10.53 1 201 | 69 1.35 0.63 1.06
MoOx TiO2/B2-W -6.00 -4.00 P3HT:IC60BA P3HT -5.10 -3.30 IC60BA -5.70 -3.70 0.810 10.60 | 70.00 6.01 1 201} 70 1.40 0.60 0.40
MoOx Ti02/B1-Mo -6.00 -3.80 P3HT:IC60BA P3HT -5.10 -3.30 IC60BA -5.70 -3.70 0.810 10.80 | 71.00 6.21 1 201 1 70 1.40 0.60 0.40
MoOx TiO2/B1-W -6.00 -4.20 P3HT:IC60BA P3HT -5.10 -3.30 IC60BA -5.70 -3.70 0.800 10.40 | 69.00 5.74 1 201 1 70 1.40 0.60 0.40
MoOx TiO2 -6.00 -4.50 P3HT:IC60BA P3HT -5.10 -3.30 IC60BA -5.70 -3.70 0.770 9.90 65.00 4.95 0 201} 70 1.40 0.60 0.40
MoOx TiO2/B2-W -6.00 -4.00 PTB7:PC70BM PTB7 -5.20 -3.20 PC70BM -5.90 -3.90 0.750 1540 | 68.00 7.85 0 201} 70 1.30 0.70 0.70
MoOx TiO2/B1-Mo -6.00 -3.80 PTB7:PC70BM PTB7 -5.20 -3.20 PC70BM -5.90 -3.90 0.750 15.60 | 69.00 8.07 0 201} 70 1.30 0.70 0.70
MoOx TiO2/B1-W -6.00 -4.20 PTB7:PC70BM PTB7 -5.20 -3.20 PC70BM -5.90 -3.90 0.740 1490 | 66.00 7.28 0 201} 70 1.30 0.70 0.70
MoOx TiO2 -6.00 -4.50 PTB7:PC70BM PTB7 -5.20 -3.20 PC70BM -5.90 -3.90 0.710 1440 | 65.00 6.65 0 201} 70 1.30 0.70 0.70
PEDOT:PSS PDIN -5.20 -4.56 PM6:Y6 PM6 -5.54 -3.61 Y6 -5.62 -4.11 0.854 25.64 | 70.38 15.24 1 202 1 71 1.43 0.08 0.50
PEDOT:PSS PDIN/DMeKL -5.20 -4.34 PM6:Y6 PM6 -5.54 -3.61 Y6 -5.62 -4.11 0.849 26.61 | 70.89 15.96 1 202 1 71 1.43 0.08 0.50
PEDOT:PSS DMeKL -5.20 -3.92 PM6:Y6 PM6 -5.54 -3.61 Y6 -5.62 -4.11 0.724 11.77 | 49.63 4.03 0 202} 71 1.43 0.08 0.50
PEDOT:PSS PDINN -5.10 372 J11:m-ITTC J11 -5.48 -3.23 m-ITTC -5.62 -3.89 0.934 18.68 | 70.02 12.21 1 202 1 72 1.46 0.09 0.60
PEDOT:PSS PDINN -5.10 3.72 PTQ10:IT-4F PTQI10 -5.54 -2.98 IT-4F -5.74 -3.90 0.929 1997 | 7224 | 13.40 1 202 1 72 1.46 0.09 0.60
PEDOT:PSS PDINO -5.10 -3.88 J11:m-ITTC J11 -5.48 -3.23 m-ITTC -5.62 -3.89 0.914 1837 | 6630 | 11.13 1 202 1 72 1.64 0.20 0.92
PEDOT:PSS PDINO -5.10 -3.88 PTQ10:IT-4F PTQI10 -5.54 -2.98 IT-4F -5.74 -3.90 0.899 1947 | 67.60 | 11.83 1 202 1 72 1.64 0.20 0.92
PEDOT:PSS PDINN -5.10 372 PM6:Y6 PM6 -5.56 -3.50 Y6 -5.65 -4.10 0.847 25.89 | 78.59 17.23 1 202 1 72 1.59 0.14 0.66
PEDOT:PSS PDINO -5.10 -3.88 PM6:Y6 PM6 -5.56 -3.50 Y6 -5.65 -4.10 0.821 25.58 | 7224 | 15.17 1 202 1 72 1.59 0.14 0.66
PEDOT:PSS ZnO -5.20 -4.10 P3HT:PCBM P3HT -5.30 -3.10 PCBM -6.10 -3.80 0.550 4.51 31.00 0.80 0 2021} 73 1.50 0.80 0.70
PEDOT:PSS ZnO:PEIE -5.20 -4.30 P3HT:PCBM P3HT -5.30 -3.10 PCBM -6.10 -3.80 0.540 4.73 37.00 0.95 0 202} 73 1.50 0.80 0.70
MoO3 TiO2:TOPD -5.40 -4.23 PTB7-Th:PC71BM PTB7-Th -5.12 -3.60 PC71BM -6.00 -4.30 0.800 18.09 | 67.80 9.82 1 201 | 74 0.82 0.88 0.70
MoO3 TiO2:TOPD-UE -5.40 -4.14 PTB7-Th:PC71BM PTB7-Th 512 -3.60 PC71BM -6.00 -4.30 0.790 18.84 70.85 10.55 0 201 } 74 0.82 0.88 0.70
MoO3 TiO2 -5.40 -4.43 PTB7-Th:PC71BM PTB7-Th -5.12 -3.60 PC71BM -6.00 -4.30 0.770 18.13 | 62.24 8.73 0 | 201} 74 0.82 0.88 0.70




MoO3 ZnO:PEIE:RGO -5.30 -4.25 PTB7:PCBM PTB7 -5.15 -3.31 PCBM -6.00 -4.10 0.790 1595 | 70.40 8.87 0 | 201} 75 1.05 0.85 0.79
MoO3 ZnO -5.30 -4.23 PTB7:PCBM PTB7 -5.15 -3.31 PCBM -6.00 -4.10 0.780 1428 | 62.00 6.91 0 201} 75 1.05 0.85 0.79
PEDOT:PSS PDINO -5.10 -3.63 J12:m-ITTC J12 -5.51 -3.26 m-ITTC -5.62 -3.89 0.943 16.64 | 55.70 8.74 1 201 | 76 1.59 0.14 0.66
PEDOT:PSS PDINO -5.10 -3.63 J11:m-ITTC J11 -5.48 -3.23 m-ITTC -5.62 -3.89 0.935 18.05 | 73.00 | 12.32 1 201 | 76 1.62 0.11 0.63
MoO3 Sn02/PeNWs -5.30 -3.90 PBDB-T-SF:IT-4F PBDB-T-SF -5.40 -3.60 IT-4F -5.66 -4.14 0.819 2392 | 5470 | 10.72 1 202} 77 1.26 0.26 0.54
MoO3 Sn02 -5.30 -3.65 PBDB-T-SF:IT-4F PBDB-T-SF -5.40 -3.60 IT-4F -5.66 -4.14 0.786 22.39 | 54.10 9.53 0 2021} 77 1.26 0.26 0.54
PH1000 PFN-Br -4.90 -3.63 PM6:Y6 PM6 -5.45 -3.65 Y6 -5.65 -4.10 0.837 19.12 | 70.60 | 11.30 1 201 | 78 1.35 0.20 0.45
PH1000 PFN-Br -4.90 -3.63 PM6:IT-4F PM6 -5.45 -3.65 IT-4F -5.66 -4.14 0.835 2246 | 71.85 13.48 1 201 | 78 131 0.21 0.49
PEDOT:PSS:5WS2NS PDINN -5.30 -3.78 PM6:Y6 PM6 -5.50 -3.56 Y6 -5.70 -4.10 0.835 2532 | 73.49 15.52 1 202 1 79 1.40 0.20 0.54
PEDOT:PSS:3WS2NS PDINN -5.27 378 PM6:Y6 PM6 -5.50 -3.56 Y6 -5.70 -4.10 0.834 2555 | 73.50 | 15.69 1 202 § 79 1.40 0.20 0.54
PEDOT:PSS PDINN -5.00 -3.78 PM6:Y6 PM6 -5.50 -3.56 Y6 -5.70 -4.10 0.833 2408 | 7148 14.35 1 202 1 79 1.40 0.20 0.54
PEDOT:PSS:1WS2NS PDINN -5.15 -3.78 PM6:Y6 PM6 -5.50 -3.56 Y6 -5.70 -4.10 0.832 2520 | 72.97 15.31 1 202 1 79 1.40 0.20 0.54
PPy-PEDOT:PSS Ca -5.16 -2.80 PTB7:PC71BM PTB7 -5.15 -3.31 PC71BM -6.00 -4.00 0.760 17.55 | 71.06 9.48 0 201} 80 1.20 0.80 0.70
PPy-PEDOT:PSS Ca -5.16 -2.80 P3HT:PC71BM P3HT -5.20 -3.30 PC71BM -6.00 -4.00 0.550 9.09 67.93 3.40 0 201} 80 1.15 0.85 0.69
PEDOT:PSS:0.15- PFN-Br -5.06 -3.90 PBDB-T:ITIC PBDB-T -5.52 -3.68 ITIC -5.70 -4.00 0.910 17.31 71.14 | 1122 1 202 | 81 1.52 0.18 0.32
PEDOT:PSS PFN-Br -5.10 -3.90 PBDB-T:ITIC PBDB-T -5.52 -3.68 ITIC -5.70 -4.00 0.900 1623 | 69.91 10.21 1 202 | 81 1.52 0.18 0.32
PEDOT:PSS:0.20- PFN-Br -5.03 -3.90 PBDB-T:ITIC PBDB-T -5.52 -3.68 ITIC -5.70 -4.00 0.900 16.65 70.56 10.62 1 202 } 81 1.52 0.18 0.32
PEDOT:PSS PF6NPSBr:10Cs2CO3 -5.10 -3.90 PTB7-Th:PC71BM PTB7-Th -5.20 -3.59 PC71BM -5.87 -3.91 0.783 15.10 | 71.18 8.52 0 201} 82 1.29 0.67 0.32
PEDOT:PSS PF6NPSBr:15Cs2CO3 -5.10 -3.85 PTB7-Th:PC71BM PTB7-Th -5.20 -3.59 PC71BM -5.87 -3.91 0.764 13.43 | 47.15 4.90 0 201} 82 1.29 0.67 0.32
PEDOT:PSS PF6NPSBr:05Cs2CO3 -5.10 -4.11 PTB7-Th:PC71BM PTB7-Th -5.20 -3.59 PC71BM -5.87 -3.91 0.760 14.85 | 65.32 7.39 0 201} 82 1.29 0.67 0.32
PEDOT:PSS PF6NPSBr -5.10 -4.20 PTB7-Th:PC71BM PTB7-Th -5.20 -3.59 PC71BM -5.87 -3.91 0.743 1483 | 62.44 6.97 0 | 201} 82 1.29 0.67 0.32
PEDOT:PSS QPhPBr -5.10 -3.95 PTB7-Th:PC71BM PTB7-Th -5.17 -3.59 PC71BM -5.87 -3.91 0.815 16.78 | 67.12 9.18 1 201 | 83 1.26 0.70 0.32
PEDOT:PSS N719:QPhPBr -5.10 -3.93 PTB7-Th:PC71BM PTB7-Th -5.17 -3.59 PC71BM -5.87 -3.91 0.814 17.26 | 69.96 9.83 1 201 | 83 1.26 0.70 0.32
PEDOT:PSS N719 -5.10 -3.16 PTB7-Th:PC71BM PTB7-Th -5.17 -3.59 PC71BM -5.87 -3.91 0.803 1634 | 65.41 8.58 1 201 | 83 1.26 0.70 0.32
PEDOT:PSS QPhPBr -5.10 -3.95 PBDTTT-CT:PC71BM | PBDTTT-CT -5.11 -3.25 PC71BM -5.87 -3.91 0.771 16.64 | 65.68 8.42 0 | 201} 83 1.20 0.76 0.66
PEDOT:PSS N719:QPhPBr -5.10 -3.93 PBDTTT-CT:PC71BM | PBDTTT-CT -5.11 -3.25 PC71BM -5.87 -3.91 0.770 17.01 | 66.22 8.69 0 | 201} 83 1.20 0.76 0.66
PEDOT:PSS N719 -5.10 3.16 PBDTTT-CT:PC71BM | PBDTTT-CT -5.11 -3.25 PC71BM -5.87 -3.91 0.752 1552 | 65.23 7.61 0 | 201} 83 1.20 0.76 0.66
MoO3 Zn0O -5.30 -4.40 PTB7-Th:PC71BM PTB7-Th -5.20 -3.60 PC71BM -6.10 -3.90 0.780 16.81 | 67.51 8.89 0 | 201 | 84 1.30 0.90 0.30
MoO3 PCBB-N-I -5.30 -4.07 PTB7-Th:PC71BM PTB7-Th -5.20 -3.60 PC71BM -6.10 -3.90 0.780 17.12 | 63.35 8.45 0 | 201 | 84 1.30 0.90 0.30
MoO3 PCBB-3N-3I -5.30 -4.00 PTB7-Th:PC71BM PTB7-Th -5.20 -3.60 PC71BM -6.10 -3.90 0.780 19.68 | 69.10 | 10.62 0 | 201 | 84 1.30 0.90 0.30
MoO3 Zn0O -5.00 -4.20 PBDB-T:ITIC PBDB-T -5.52 -3.68 ITIC -5.70 -4.00 0.900 1691 | 67.80 | 10.32 1 202 1 85 1.52 0.18 0.32
MoO3 Zn0:0.03GHK-Cu -5.00 -4.19 PBDB-T:ITIC PBDB-T -5.52 -3.68 ITIC -5.70 -4.00 0.900 17.44 | 68.80 | 10.80 1 202 | 85 1.52 0.18 0.32
MoO3 Zn0:0.05GHK-Cu -5.00 -4.18 PBDB-T:ITIC PBDB-T -5.52 -3.68 ITIC -5.70 -4.00 0.900 18.10 | 70.60 | 11.50 1 202 | 85 1.52 0.18 0.32
MoO3 Zn0:0.10GHK-Cu -5.00 -4.17 PBDB-T:ITIC PBDB-T -5.52 -3.68 ITIC -5.70 -4.00 0.900 1833 | 7230 | 11.93 1 202 | 85 1.52 0.18 0.32
MoO3 Zn0:0.30GHK-Cu -5.00 -4.15 PBDB-T:ITIC PBDB-T -5.52 -3.68 ITIC -5.70 -4.00 0.900 1793 | 69.70 | 11.25 1 202 1 85 1.52 0.18 0.32
L-GO Zn0O -4.98 -4.40 PTB7-Th:PC71BM PTB7-Th -5.22 -3.64 PC71BM -5.80 -4.00 0.780 1839 | 61.00 8.80 0 | 201} 86 1.22 0.58 0.36
L-GO:NiOx Zn0O -4.97 -4.40 PTB7-Th:PC71BM PTB7-Th -5.22 -3.64 PC71BM -5.80 -4.00 0.780 19.16 | 65.00 9.73 0 | 201} 86 1.22 0.58 0.36
NiOx Zn0O -4.76 -4.40 PTB7-Th:PC71BM PTB7-Th -5.22 -3.64 PC71BM -5.80 -4.00 0.570 17.63 | 55.00 5.52 0 | 201} 86 1.22 0.58 0.36




MoOx TSi/sg-ZnO -5.30 -4.21 PBDFP-Bz:Y6 PBDFP-Bz -5.50 -3.46 Y6 -5.65 -4.10 0.841 25.14 | 77.42 16.37 1 202 | 87 1.40 0.15 0.64
MoOx sg-ZnO -5.30 -4.45 PBDFP-Bz:Y6 PBDFP-Bz -5.50 -3.46 Y6 -5.65 -4.10 0.822 2439 | 7530 | 15.10 1 202 | 87 1.40 0.15 0.64
PEDOT:PSS ZnO -5.23 -4.20 PTB7-Th:PC71BM PTB7-Th -5.30 -3.80 PC71BM -5.90 -3.90 0.793 1549 | 70.12 8.62 0 | 201} 88 1.40 0.60 0.10
PEDOT:PSS/TTF-py Zn0O -5.29 -4.20 PTB7-Th:PC71BM PTB7-Th -5.30 -3.80 PC71BM -5.90 -3.90 0.790 17.19 | 70.57 9.58 0 | 201} 88 1.40 0.60 0.10
MoOx/BPQD2 ZnO/BPQD1 -5.12 421 PTB7-Th:FOIC PTB7-Th -5.20 -3.56 FOIC -5.36 -3.92 0.724 25.80 | 70.50 | 13.10 0 | 201} 89 1.28 0.16 0.36
MoOx ZnO/BPQD1 -5.30 -4.21 PTB7-Th:FOIC PTB7-Th -5.20 -3.56 FOIC -5.36 -3.92 0.715 25.60 | 69.60 | 12.70 0 | 201} 89 1.28 0.16 0.36
MoOx/BPQD2 Zn0O -5.12 -4.30 PTB7-Th:FOIC PTB7-Th -5.20 -3.56 FOIC -5.36 -3.92 0.715 2530 | 69.10 | 12.40 0 | 201} 89 1.28 0.16 0.36
MoOx Zn0 -5.30 -4.30 PTB7-Th:FOIC PTB7-Th -5.20 -3.56 FOIC -5.36 -3.92 0.711 2410 | 68.90 | 11.80 0 | 201} 89 1.28 0.16 0.36
TTA ZnO -5.26 -4.20 PTB7-Th:PC71BM PTB7-Th -5.30 -3.80 PC71BM -5.90 -3.90 0.794 1595 | 69.21 9.09 0 201} 90 1.40 0.60 0.10
PEDOT:PSS ZnO -5.10 -4.20 PTB7-Th:PC71BM PTB7-Th -5.30 -3.80 PC71BM -5.90 -3.90 0.789 1546 | 68.59 8.61 0 | 201} 90 1.40 0.60 0.10
MoO3 CD:2.0ZnO -5.60 -3.92 PM6:IT-4F PM6 -5.45 -3.65 IT-4F -5.66 -4.14 0.830 2075 | 71.00 | 1223 1 202 1 91 131 0.21 0.49
MoO3 CD:0.5Zn0O -5.60 -3.97 PM6:IT-4F PM6 -5.45 -3.65 IT-4F -5.66 -4.14 0.820 2032 | 72.00 | 12.00 1 202 1 91 131 0.21 0.49
MoO3 CD:1.0ZnO -5.60 -3.92 PM6:IT-4F PM6 -5.45 -3.65 IT-4F -5.66 -4.14 0.820 20.90 | 70.00 | 12.01 1 202 1 91 1.31 0.21 0.49
MoO3 Zn0O -5.60 -4.04 PM6:IT-4F PM6 -5.45 -3.65 IT-4F -5.66 -4.14 0.810 2044 | 68.00 | 11.26 1 202 1 91 131 0.21 0.49
MoO3 CD:3.0ZnO -5.60 -4.01 PM6:IT-4F PM6 -5.45 -3.65 IT-4F -5.66 -4.14 0.800 21.21 63.00 | 10.69 1 202 1 91 131 0.21 0.49
MoO3 HfACBV4 -5.40 -3.90 PM6:Y6 PM6 -5.40 -3.65 Y6 -5.65 -4.10 0.820 2527 | 71.01 14.61 1 202 1 92 1.30 0.25 0.45
MoO3 ACBV -5.40 -3.81 PM6:Y6 PM6 -5.40 -3.65 Y6 -5.65 -4.10 0.770 2411 | 62.07 11.37 0 2021 92 1.30 0.25 0.45
MoO3 ZnO/TCNE -5.40 -4.04 PTB7:PC71BM PTB7 -5.25 -3.13 PC71BM -5.90 -3.90 0.760 18.60 | 64.20 8.59 0 202} 93 1.35 0.65 0.77
MoO3 ZnO -5.40 -4.14 PTB7:PC71BM PTB7 -5.25 -3.13 PC71BM -5.90 -3.90 0.730 1620 | 57.60 7.47 0 202} 93 1.35 0.65 0.77
PEDOT:PSS PFN-Br -5.10 -3.90 PBDB-T:ITIC PBDB-T -5.52 -3.68 ITIC -5.70 -4.00 0.900 16.14 69.59 10.11 1 201 | 94 1.52 0.18 0.32
Ti3C2Tx PFN-Br -5.00 -3.90 PBDB-T:ITIC PBDB-T -5.52 -3.68 ITIC -5.70 -4.00 0.880 17.85 | 67.06 10.53 1 201 | 94 1.52 0.18 0.32
PEDOT:PSS BIPO -5.00 -3.82 PTB7:PC71BM PTB7 -5.20 -3.30 PC71BM -5.90 -3.90 0.730 16.17 | 59.00 7.63 0 202} 95 1.30 0.70 0.60
PEDOT:PSS TIPO -5.00 -4.04 PTB7:PC71BM PTB7 -5.20 -3.30 PC71BM -5.90 -3.90 0.700 1582 | 58.00 7.04 0 202} 95 1.30 0.70 0.60
PEDOT:PSS P3P-NBr -5.10 -3.84 J71TIC J71 -5.40 -3.24 ITIC -5.51 -3.84 0.941 1647 | 67.48 10.46 1 201 | 96 1.56 0.11 0.60
PEDOT:PSS P1P-NO -5.10 372 J71TIC J71 -5.40 -3.24 ITIC -5.51 -3.84 0.940 17.47 | 7035 11.56 1 201 | 96 1.56 0.11 0.60
PEDOT:PSS P4P-NBr -5.10 -3.60 J71TIC J71 -5.40 -3.24 ITIC -5.51 -3.84 0.939 16.45 | 55.28 8.54 1 201 | 96 1.56 0.11 0.60
PEDOT:PSS P2P-NBr -5.10 -3.58 J71TIC J71 -5.40 -3.24 ITIC -5.51 -3.84 0.938 16.08 | 65.50 9.90 1 201 | 96 1.56 0.11 0.60
PEDOT:PSS PDI-NBr -5.10 -3.79 J71TIC J71 -5.40 -3.24 ITIC -5.51 -3.84 0.936 1585 | 48.14 7.14 1 201 | 96 1.56 0.11 0.60
PEDOT:PSS PDI-NO -5.10 -3.59 J71TIC J71 -5.40 -3.24 ITIC -5.51 -3.84 0.935 17.14 | 69.19 11.09 1 201 | 96 1.56 0.11 0.60
PEDOT:PSS P2P-NO -5.10 -3.75 J71TIC J71 -5.40 -3.24 ITIC -5.51 -3.84 0.934 17.38 | 65.26 10.60 1 201 | 96 1.56 0.11 0.60
PEDOT:PSS P1P-NBr -5.10 -3.70 J71TIC J71 -5.40 -3.24 ITIC -5.51 -3.84 0.929 16.05 | 58.71 8.76 1 201 | 96 1.56 0.11 0.60
PEDOT:PSS P3P-NO -5.10 -3.70 J71TIC J71 -5.40 -3.24 ITIC -5.51 -3.84 0.926 17.11 64.81 10.27 1 201 | 96 1.56 0.11 0.60
PEDOT:PSS P4P-NO -5.10 -3.69 J71TIC J71 -5.40 -3.24 ITIC -5.51 -3.84 0.917 1621 | 65.24 9.60 1 201 | 96 1.56 0.11 0.60
PEDOT:PSS 3FPy -5.20 -4.33 PTB7:PC71BM PTB7 -5.20 -3.30 PC71BM -5.90 -3.90 0.750 1540 | 62.00 7.16 0 | 202} 97 1.30 0.70 0.60
PEDOT:PSS MeOH -5.20 -4.80 PTB7:PC71BM PTB7 -5.20 -3.30 PC71BM -5.90 -3.90 0.640 1550 | 55.10 5.47 0 2021 97 1.30 0.70 0.60
MoOx PBSON-P -5.30 -4.65 PTB7-Th:PC71BM PTB7-Th -5.30 -3.70 PC71BM -5.90 -3.90 0.780 17.02 | 69.55 9.32 0 | 201} o8 1.40 0.60 0.20
MoOx PBSON-FEO -5.30 -4.58 PTB7-Th:PC71BM PTB7-Th -5.30 -3.70 PC71BM -5.90 -3.90 0.780 17.06 | 70.28 9.58 0 | 201} 98 1.40 0.60 0.20
PEDOT:PSS PBSON-P -5.20 -4.65 PTB7-Th:PC71BM PTB7-Th -5.30 -3.70 PC71BM -5.90 -3.90 0.780 1628 | 70.18 9.08 0 | 201} o8 1.40 0.60 0.20




PEDOT:PSS PBSON-FEO -5.20 -4.58 PTB7-Th:PC71BM PTB7-Th -5.30 -3.70 PC71BM -5.90 -3.90 0.780 1624 | 70.66 9.10 0 | 201 } o8 1.40 0.60 0.20
MoOx ZnO -5.60 -3.77 PBDB-T:ITIC-M PBDB-T -5.30 -3.50 ITIC-M -5.40 -3.80 0.930 18.09 | 70.00 | 11.76 1 202 1 99 1.50 0.10 0.30
MoOx PEIE-EDT -5.60 -3.70 PBDB-T:ITIC-M PBDB-T -5.30 -3.50 ITIC-M -5.40 -3.80 0.920 19.16 | 69.00 | 12.06 1 202 } 99 1.50 0.10 0.30
MoOx PEIE -5.60 -3.90 PBDB-T:ITIC-M PBDB-T -5.30 -3.50 ITIC-M -5.40 -3.80 0.860 18.92 | 59.00 9.60 1 202 1 99 1.50 0.10 0.30
MoO3 LA-PEIE -5.20 -4.10 PTB7-Th:PC70BM PTB7-Th -5.30 -3.70 PC70BM -6.10 -4.20 0.820 1933 | 68.00 | 10.57 1 202 1 100 1.10 0.80 0.50
MoO3 Zn0O -5.20 -4.30 PTB7-Th:PC70BM PTB7-Th -5.30 -3.70 PC70BM -6.10 -4.20 0.800 18.63 | 67.00 9.46 1 202 1 100 1.10 0.80 0.50
MoO3 PEIE -5.20 -4.40 PTB7-Th:PC70BM PTB7-Th -5.30 -3.70 PC70BM -6.10 -4.20 0.800 17.73 | 66.00 9.30 1 202 1 100 1.10 0.80 0.50
MoO3 PCBM:5.0TMHT -6.70 -4.40 PM6:IT-4F PM6 -5.50 -3.70 IT-4F -5.70 -4.00 0.840 19.83 | 69.00 | 11.41 1 202 1 101 1.50 0.20 0.30
MoO3 PCBM:2.0TMHT -6.70 -4.50 PM6:IT-4F PM6 -5.50 -3.70 IT-4F -5.70 -4.00 0.800 18.98 | 57.00 8.65 1 202 1 101 1.50 0.20 0.30
MoO3 PCBM:0.1TMHT -6.70 -4.60 PMG6:IT-4F PM6 -5.50 -3.70 IT-4F -5.70 -4.00 0.720 13.97 | 25.00 2.51 0 | 2021} 101 1.50 0.20 0.30
CuSCN BCP -5.56 -3.50 PM6:Y6 PM6 -5.50 -3.61 Y6 -5.65 -4.10 0.850 22.07 | 70.10 | 13.13 1 202 1 102 1.40 0.15 0.49

CuSCN:TFB BCP -5.50 -3.50 PM6:Y6 PM6 -5.50 -3.61 Y6 -5.65 -4.10 0.850 2435 | 73.84 | 1528 1 202 | 102 1.40 0.15 0.49

PFS PFSF -5.15 -2.95 PBDB-T:IT-M PBDB-T -5.15 -3.41 IT-M -5.58 -3.85 0.893 16.90 67.00 10.20 1 201 } 103 1.30 0.43 0.44

PFS PFS -5.15 -2.80 PBDB-T:IT-M PBDB-T -5.15 -3.41 IT-M -5.58 -3.85 0.871 1690 | 65.00 9.54 1 201 | 103 1.30 0.43 0.44

PFSF PFSF -5.34 -2.95 PBDB-T:IT-M PBDB-T -5.15 -3.41 IT-M -5.58 -3.85 0.836 1620 | 44.00 5.89 1 201 | 103 1.30 0.43 0.44

PFB PFB -5.70 2.77 PBDB-T:IT-M PBDB-T -5.15 -3.41 IT-M -5.58 -3.85 0.768 14.00 | 17.00 1.80 0 | 201} 103 1.30 0.43 0.44

MoOx ZnO:Li -5.30 -4.02 PTB7-Th:IT-4F PTB7-Th -5.40 -3.80 IT-4F -5.66 -4.14 0.830 16.12 | 67.00 8.96 1 201 | 104 1.40 0.50 0.20
MoOx ZnO:Li -5.30 -4.02 PTB7-Th:PC71BM PTB7-Th -5.40 -3.80 PC71BM -5.90 -4.00 0.800 17.94 | 70.00 | 10.05 1 201 | 104 1.40 0.50 0.20
MoOx ZnO -5.30 -3.95 PTB7-Th:IT-4F PTB7-Th -5.40 -3.80 IT-4F -5.66 -4.14 0.790 15.02 | 63.00 7.47 0 | 201 | 104 1.26 0.26 0.34
MoOx Zn0O -5.30 -3.95 PTB7-Th:PC71BM PTB7-Th -5.40 -3.80 PC71BM -5.90 -4.00 0.760 16.62 | 68.00 8.59 0 | 201 | 104 1.26 0.26 0.34
PEDOT:PSS@PWA PDIN -5.48 372 PM6:Y6 PM6 -5.48 -3.61 Y6 -5.65 -4.10 0.867 2570 | 7630 | 16.90 1 202 1 105 1.38 0.17 0.49

PEDOT:PSS PDIN -5.30 372 PM6:Y6 PM6 -5.48 -3.61 Y6 -5.65 -4.10 0.854 2470 | 74.80 | 15.60 1 202 1 105 1.38 0.17 0.49

PEDOT:PSS PDINO -5.10 -3.63 BTEC-2F:Y6 BTEC-2F -5.39 -3.38 Y6 -5.65 -4.10 0.854 21.55 | 7235 13.34 1 202 | 106 1.29 0.26 0.72

PEDOT:PSS PDINO -5.10 -3.63 BT-2F:Y6 BT-2F -5.40 -3.40 Y6 -5.65 -4.10 0.853 2238 | 7227 13.80 1 202 | 106 1.30 0.25 0.70




Table S2. The energy level/work function values of the materials in OSCs from the literature.

Materials Energy levels Ref
PTB7 -5.15 -3.31 112
PTB7-Th -5.24 -3.62 112
PffBT4T-20D -5.34 -3.69 113
PM6 -5.50 -3.61 114
PC; BM -6.10 -3.90 112
Y6 -5.65 -4.10 114
ITIC-M -5.58 -3.98 115
PEDOT:PSS -5.10 116
PDINO -3.63 116
MoOx -5.60 117
ZnO -4.40 117

Table S3. Device characteristics of the organic solar cells using the same structure in literature. And the relative
error (%) between the predicted values of V. based on XGBoost model and measured V. in literature, which is

calculated as = [(Voc predicted ~ Voc measured)/ Voc measured]*%-

Vo | Relative ) Jse FF | PCE

Ref Active layer HTL ETL
(V) | error (%) (mA/cm? | (%) | (%)

118 | 0.73 8.22% PTB7:PC7;BMcr 18.52 66.0 | 8.95 | PEDOT:PS LiF
0.75 5.33% PTB7:PC7:BMo.cs) 15.98 66.0 | 7.97 | PEDOT:PS LiF
0.74 6.75% PTB7:PC7;BMcg, 19.64 67.0 | 9.64 | PEDOT:PS LiF

119 | 0.80 0% PTB7-Th:PC; BM 12.92 44.0 | 4.58 | PEDOT:PS LiF

120 | 0.79 1.27% PTB7-Th:PC; BM 20.70 59.0 | 9.80 | PEDOT:PS LiF
0.78 2.56% PTB7-Th:PC7:BM(1.1 2 16.90 54.0 | 7.20 | PEDOT:PS LiF

121 | 0.74 5.76% PTB7:PC; BM 16.06 69.6 | 8.36 | PEDOT:PS LiF

122 | 0.78 5.13% PffBT4T-20D:PC; BM 15.896 64.4 | 8.08 | PEDOT:PS LiF
0.78 5.13% P{fBT4T-20D:PC7BMopr) 15.993 61.9 | 7.72 | PEDOT:PS LiF
0.79 3.80% P{fBT4T-20D:PC7BMpio) 16.785 66.4 | 8.91 | PEDOT:PS LiF
0.78 5.13% PffBT4T-20D:PC7BMppk) 17.304 69.0 | 9.31 | PEDOT:PS LiF
0.79 3.80% PffBT4T-20D:PC;BMcy) 17.752 73.1 | 10.2 | PEDOT:PS LiF

123 | 0.71 5.63% PTB7:PC7;1BMpio) 14.50 67.1 | 6.96 MoO; ZnO
0.70 7.14% PTB7:PC;1BMppr, 14.80 64.6 | 6.69 MoO; ZnO
0.72 4.17% PTB7:PC7;1BMpio+ppE) 18.10 71.0 | 9.25 MoO; ZnO

124 | 0.74 1.35% PTB7:PC;\BM 13.20 654 | 644 MoOy ZnO
0.77 6.49% PffBT4T-20D:PC;BM 17.90 66.0 | 9.16 MoOy ZnO

125 | 0.78 2.56% PTB7-Th:PC;BM 17.88 66.0 | 9.30 MoO; ZnO

126 | 0.74 1.35% PTB7:PCBM 15.00 70.0 | 7.80 MoO; ZnO
0.80 0% PTB7-Th:PCBM 15.60 65.0 | 8.10 MoOs ZnO
1.02 7.84% PMG6:ITIC 12.70 61.0 | 7.90 MoOs ZnO

127 | 1.03 8.74% PM6:IT-M 12.81 67.9 | 8.86 | PEDOT:PS | PDIN

0.86 4.65% PM6:Y6 24.77 70.7 | 14.8 | PEDOT:PS | PDIN




128 | 1.03 8.74% PM6:1T-M 15.65 64.6 | 103 | PEDOT:PS | PDIN
129 | 0.80 | 12.07% PM6:Y6(cp) 23.09 69.9 | 12.9 | PEDOT:PS | PDIN

0.83 8.17% PM6:Y6(cr) 25.60 73.5 | 15.6 | PEDOT:PS | PDIN
130 | 0.86 4.65% PM6:Y6 24.30 73.2 | 153 | PEDOT:PS | PDIN
131 | 0.85 5.63% PM6:Y6 25.62 73.4 | 16.0 | PEDOT:PS | PDIN
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