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Fig. S1 Chemical structures of the surface ligands used in this work.

Fig. S2 The photographs of the crude solutions of the OTAc-PeNCs and DBSA-PeNCs under 

daylight (a) and UV-irradiation (b). 

Fig. S3 The optical photographs of the OTAc-PeNCs (left) and DBSA-PeNCs (right) dissolved in 

toluene under day light (a) and under a 365 nm UV lamp (b).



                

Fig. S4 The high-resolution TEM (HR-TEM) image for OTAc-PeNCs (a) and DBSA-PeNCs 

(b), respectively.

Fig. S5 FTIR spectra of OTAc-PeNCs and DBSA-PeNCs.

 



Fig. S6 (a) High-resolution XPS spectrum of the Br 3d signal in the OTAc-PeNCs film and DBSA-

PeNCs film. (b) High-resolution XPS spectrum of the S 2p signal in the DBSA-PeNCs film.

Fig. S7 Temperature-dependent PL behavior for OTAc-PeNCs (a) and DBSA- PeNCs (b). 



 

Fig. S8 High-temperature-dependent PL behavior of the peak emission intensity for OTAc-PeNCs 

and DBSA-PeNCs films.

         

Fig. S9 Photograph of OTAc-PeNCs (a) and DBSA-PeNCs (b) after 1–8 cycles of purification under 

a 365 nm UV lamp, respectively. 



 
Fig. S10 The PL intensity of OTAc-PeNCs and DBSA-PeNCs under a sustained UV-light 

irradiation at room temperature.

Fig. S11. Radiation-dependent PL behavior for OTAc-PeNCs (a) and DBSA-PeNCs (b).



Fig. S12 Photographs showing the resistance against water treatment for OTAc-PeNCs (left) and 

DBSA-PeNCs (right) solution.

 

Fig. S13 Ultraviolet photoelectron spectra (UPS) at the high binding energy region (left) and at the 

low binding energy region (right) of OTAc-PeNCs (a, b) and DBSA-PeNCs films (c, d) on ITO 

substrates.



Fig.S14 EL spectra of OTAc-PeNCs (a) and DBSA-PeNCs (b) device under different applied 

voltages. 

Table S1. Summary of EL performance of OTAc-PeNCs and DBSA- PeNCs PeLED device.

QLED
Von

(V)

Lmax

(cd/m2)

CE

(cd/A)

EQE

(%)

PE

(lm/W)

EL

(nm)
CIE

OTAc 2.85 2339 9.1 2.75 9.59 516 (0.0981, 0.7592)

DBSA 2.8 4452 23.8 8.95 22.7 508 (0.0669, 0.6765)



Table S2. Summary of EL performance of reported PeLED devices based on CsPbBr3 all-inorganic 

PeNCs.

Year Categories
Synthesis 

method

EL

(nm)

EQE

(%)

CE

(cd/A)

Lmax

(cd/m2)
Refs.

2015 CsPbBr3 HI 516 0.12 0.43 946 [1]

2016 CsPbBr3 HI 516 0.06 0.19 1377 [2]

2016 CsPbBr3 HI 510 0.325 - 934 [3]

2017 CsPbBr3 HI 512 8.73 18.8 1660 [4]

2017 CsPbBr3 HI 512 6.27 13.3 15185 [5]

2018 CsPbBr3 HI 517 0.58 0.62 355 [6]

2018 CsPbBr3 HI 518 4.626 8.736 10206 [7]

2019 CsPbBr3 HI - 7.74 - 1022 [8]

2019 CsPbBr3 HI 513 9.7 31.7 2269 [9]

2020 CsPbBr3 HI 513 9.1 - 24458 [10]

2020 CsPbBr3 HI 22 - - [11]

2021 Na: CsPbBr3 RT 525 8.97 34.5 20190 [12]

2021 CsPbBr3 HI - 13.4 - 1661 [13]

2022 Ca: CsPbBr3 RT - 10.5 - 63931 [14]

2023 CsPbBr3 RT 508 8.95 23.8 4452 This work
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