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Figure S1. (a) XRD patterns, (b) SEM image, and (c) UPS of NiOx film. 
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Figure S2. (a) Normalized EL spectra, (b) J-V-L, (c) CE-V, and (d) EQE-V curves of 

PeLEDs based on PEDOT: PSS with different CsBr:PbBr2 molar ratios of 1.4:1, 1.6:1, 

1.8:1, and 2.0:1. 
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Figure S3. PL spectra of devices with different CsBr:PbBr2 molar ratios of 1.4:1, 1.6:1, 

1.8:1, and 2.0:1 based on (a) PEDOT: PSS and (b) NiOx hole transport layers 

respectively. 
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Figure S4. (a) Absorption, (b) Tauc plots and (c) UPS spectra of perovskite films with 

CsBr:PbBr2 molar ratio of 1.8:1 deposited on PEDOT: PSS and NiOx, respectively. 
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Figure S5. (a)–(d) AFM, and (e)–(h) SEM images of of perovskite films deposited on 

PEDOT: PSS with different CsBr:PbBr2 molar ratio. 
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Figure S6. Contact angles of perovskite precursor solution droplets on (a) PEDOT: PSS 

and (b) NiOx films, respectively. 
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Figure S7. (a) PLQY of perovskite films with different CsBr:PbBr2 molar ratio. TRPL 

decay curves of the perovskite films with different CsBr:PbBr2 molar ratio deposited 

on (b) PEDOT: PSS and (c) NiOx, respectively. 
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Figure S8. J-V curves of hole-only devices with different CsBr:PbBr2 molar ratios. 
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Figure S9. (a) EL spectra of the blue PeLED at different voltages. (b) Operational 

lifetime of the blue PeLED with an initial luminance of 100 cd/m2. 
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Table S1. Summary of the optoelectronic properties of the devices fabricated. 

Structure EL 

(nm) 

FWHM 

(nm) 

L 

(cd/m2) 

CE 

（cd/A） 

EQE 

PEDOT:PSS/ 1.4:1 517 19 7020 1.48 0.52 

PEDOT:PSS / 1.6:1 515 26 8640 2.22 0.84 

PEDOT:PSS / 1.8:1 510 25 5470 2.32 1.05 

PEDOT:PSS / 2.0:1 516 26 1380 2.03 0.69 

 

 

Table S2. Summary of PLQY, PL lifetime, Kr and Knr of the perovskite 

films with different CsBr : PbBr2 molar ratios. 

PLQY (%) 1.4:1 1.6:1 1.8:1 2.0:1 

PEDOT:PSS 1.3 3.5 7.0 2.4 

NiOx 1.8 3.4 5.6 2.1 

PL lifetime (ns)  

PEDOT:PSS 8.1 4.5 3.5 8.2 

NiOx 2.7 2.1 1.6 9.8 

kr (s-1)  

PEDOT:PSS 1.6106 7.8106 2.0107 2.9106 

NiOx 6.7106 1.6107 3.5107 2.1106 

knr (s-1)  

PEDOT:PSS 1.2 108 2.1108 2.7 108 1.2108 

NiOx 3.6 108 4.6108 5.9 108 1.0108 

 

 

Table S3. Summary of the trap density of the perovskite films on NiOx.  
1.4:1 1.6:1 1.8:1 2.0:1 

VTFL(V) 0.23 0.22 0.19 0.20 

Ndefects(cm-3) 1.161017 1.111017 9.611016 11017 

 

 


