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Supplementary Materials: Table S1: The parameters of regular structure, Table S2: The parameters of inverted structure, Table S3: 

Element ratio by XPS with different precursor ratios, Figure S1: Normalized absorption spectra of perovskite thin films with 

different precursor ratios, Note S1: Absorption spectrum of perovskite films, Figure S2: Simulated built-in electric field for various 

perovskite doping type and densities, Figure S3: Dark current-voltage characteristic curve of inverted structure annealed at 80 ℃ 

for 10 min with 1.0 precursor ratio. 

Table S1. The parameters used for evaluation of the built-in electric fields for inverted structure perovskite photodiode. 

PEDOT: PSS MAPbI3 PC61BM BCP 
Thickness(nm) 10 360 90 5 
LUMO (eV) 
HOMO (eV) 
Dielectric constant 
N0(cm-3) 
Acceptor doping (cm-3) 
Donor doping (cm-3) 
Electrons mobility(cm2/Vs) 
Holes mobility(cm2/Vs) 

-3.6
-5.0
3.5
1E21
1E20
/
8E-4
8E-4

-3.725
-5.325
25
2.5E18
/

/ 
10 
10 

-4.3
-5.3
3.5
1E20
/
1E17
0.001
0.001

-3
-6.5
3
1E20
/
1E19
1E-6
1E-6

Table S2. The parameters used for evaluation of the built-in electric fields for regular structure perovskite photodiode. 

Compact TiO2 Mesoporous 
TiO2 

MAPbI3 Spiro-
OMeTAD 

Thickness(nm) 40 160 360 160 
LUMO (eV) 
HOMO (eV) 
Dielectric constant 

-4.1
-7.2
100

-4.1
-7.2
100

-3.725
-5.325
25

-2.9
-5.22
3
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N0(cm-3) 
Acceptor doping (cm-3) 
Donor doping (cm-3) 
Electrons mobility(cm2/Vs) 
Holes mobility(cm2/Vs) 

4.5E20 
/ 
6.2E18 
0.006 
0.006 

4.5E20 
/ 
6.2E18 
0.006 
0.006 

2.5E18 
/

/ 
10 
10 

1E18 
1E19 
/ 
0.001 
0.001 

Table S3. Element ratio of the lead and iodine by X-ray photoelectron spectroscopy (XPS) with different precursor ratios. 

Precursor ratio Pb I I/Pb ratio 
PbI2/MAI=0.9 11.35% 39.13% 3.45 
PbI2/MAI=1.0 
PbI2/MAI=1.1 

12.68% 
15.82% 

40.76% 
43.02% 

3.21 
2.72 

Figure S1. Normalized absorption spectra of perovskite thin films (Glass/ITO/MAPbI3) with different precursor ratios. 

Note S1. Absorption test results of perovskite films (Glass/ITO/MAPbI3). 

As shown in Figure S1, increasing the ratio of precursors reduces the absorbance of perovskite thin films at long wavelengths. It can 

be observed that the spectrum appears red-shifted with the increase of the precursor ratio by Figure S2, indicating that the photon 

capture ability is greater when the precursor ratio is 1.0 and 1.1 than when the precursor ratio is 0.9. By adjusting the appropriate 

precursor ratio, the perovskite film can enhance the photon capture ability and high crystallinity, which is beneficial for the 

preparation of devices with high responsivity from the ultraviolet band to the near-infrared band. 
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Figure S2. Simulated built-in electric field for various perovskite doping type and densities of the (a) inverted and (b) regular 

structures. 

Figure S3. Dark current-voltage characteristic curve of inverted structure annealed at 80 ℃ for 10min with 1.0 precursor ratio.


