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Figure S1. Top-view SEM images of PEAI-treated perovskite film. 

 

  



 

Figure S2. XRD spectra of DEACl-treated samples at different concentrations. 

  



 

Figure S3. XRD spectra of PEAI-treated samples. 

 

  



 

Figure S4. The ESP distributions of PEA and DEA. 

  



 

Figure S5. XRD spectra of DEAPb(I, Cl)3 and DEAPbI3 films. 

 

  



 

Figure S6. XPS spectra of I 3d for control and target films. 

  



 

Figure S7. PLQY distribution of control and target films. 

  



 

Figure S8. The Tauc plots of the (a) control and (b) target perovskite films. 

 

  



 

Figure S9. The EQE spectra perovskite devices. The integrated current density and the 

scanned JSC are within 5% difference which is within the accuracy confidence of the 

measurements. 

  



 

Figure S10. Statistics of (a) VOC, (b) JSC, (c) FF and (d) PCE of the control and target 

devices. 

 

  



 

Figure S11. The UPS spectra of control and target films. 

  



 

Figure S12. The potential images from KPFM of control and target films. 

  



 

Figure S13. Efficiency statistics of unencapsulated devices under continuous 

illumination of one sun in air. 

 

  



Table S1. Summary of the photovoltaic parameters of the PSCs devices. SC and FB 

stand for short circuit and forward bias, respectively. 

Devices Scan 

direction 

JSC 

(mA/cm2) 

VOC 

(V) 

FF 

(%) 

PCE 

(%) 

Control devices 

Champion SC-FB 26.0 1.11 79.5 22.9 

FB-SC 26.0 1.11 81.9 23.6 

Target devices 

Champion SC-FB 26.0 1.18 82.4 25.3 

FB-SC 26.0 1.18 84.5 25.9 

 

 

 

  



Table S2. Photovoltaic parameters of PSCs based on 1D perovskites, comparing recent 

literature and this work. 

 

1D perovskite Device structure PCE (%) Year Ref. 

BnPbI3 ITO/PTAA/PVK/C60/BCP/Ag 21.17 2021 1 

Me3SPbI3 
ITO/SnO2/PVSK/spiro-

OMeTAD/Ag 
22.07 2021 2 

FA(CBA)PbI4 
ITO/SnO2/PVSK/spiro-

OMeTAD/MoO3/Ag 
21.95 2021 3 

EMIMPbI3 
FTO/c-TiO2/SnO2/PVSK/spiro-

OMeTAD/Ag 
22.14 2021 4 

DEAECPbI3 
ITO/SnO2/PVSK/spiro-

OMeTAD/Ag 
22.90 2021 5 

TMIMPbI3 
ITO/SnO2/PVSK/spiro-

OMeTAD/Au 
22.70 2021 6 

TPPbI3 ITO/PTAA/PVK/C60/BCP/Ag 22.00 2022 7 

(m-PBA) Pb2I6 
ITO/SnO2/PVSK/spiro-

OMeTAD/Au 
23.84 2022 8 

PbI2(Phen) 
ITO/SnO2/PVSK/spiro-

OMeTAD/Ag 
23.30 2022 9 

(C6)2PbI4 
FTO/c-TiO2/PVSK/spiro-

OMeTAD/Au 
23.11 2022 10 

iprPbI3 
FTO/SnO2/PVSK/spiro-

OMeTAD/Au 
24.43 2022 11 

ABTPbI3 
ITO/MeO-2PACz/Perovskite/ 

C60/BCP/Cu 
23.27 2023 12 

F-iprPbI3 
FTO/SnO2/PVSK/spiro-

OMeTAD/Au 
24.05 2023 13 

CPMIMPbI3 
ITO/SnO2/PVSK/spiro-

OMeTAD/Au 
24.13 2023 14 

TAPbI3 
ITO/SnO2/PVSK/spiro-

OMeTAD/Au 
23.87 2023 15 

TEAPbI3 
FTO/c-TiO2/SnO2/PVSK/spiro-

OMeTAD/Au 
24.41 2023 16 

PFAPbI2Cl 
FTO/SnO2/PVSK/spiro-

OMeTAD/Au 
24.90 2023 17 

TBMAPbI3 
FTO/c-TiO2/SnO2/PVK/spiro-

OMeTAD/Ag 
25.09 2023 18 

ChPbI3 
ITO/MeO-2PACz: Me-

4PACz/PVK/PC61BM/BCP/Ag 
24.03 2024 19 



TZCPbI3 
ITO/NiOX/Me-4PACz/PVK 

/PCBM/BCP/Ag 
25.28 2024 20 

(MTIm)PbI3 
ITO/MeO-

2PACz/PVK/PC61BM/BCP/Ag 
23.80 2024 21 

MDAPb2I6 ITO/PTAA/PVK/ C60/ BCP/ Cu 23.80 2024 22 

EMIMPbI3 
ITO/SnO2/PVSK/spiro-

OMeTAD/Au 
24.75 2024 23 

SMORPbI3 ITO/SAM/ PVK /C60/BCP/Ag 25.60 2025 24 

PYFPbI3 ITO/MeO-2PACz/PVK/C60/BCP/Ag 25.39 2025 25 

M-NMAPbI3 
FTO/SnO2/PVSK/spiro-

OMeTAD/Au 
25.51 2025 26 

(QA)PbI4 ITO/SnO2/PVK/spiro-OMeTAD/Au 24.80 2025 27 

TESI-PbI2 ITO/SnO2/PVK/spiro-OMeTAD/Ag 25.03 2025 28 

DEAPbI3 FTO/NiOX/SAMs/PVK/C60/BCP/Cu 25.90 2025 
This 

work 
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