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Figure S1. The length distribution of Mn-doped CsPbCl3 NPLs at Mn-Pb feed ratio of 

7:3.



Figure S2. The thickness distribution of Mn-doped CsPbCl3 NPLs at Mn-Pb feed ratio 

of 7:3.



Figure S3. HRXPS spectra for Mn-doped CsPbCl3 NPLs. The HRXPS spectrum of Cs 

3d in (a) shows two symmetric peaks attributed to Cs 3d3/2 and Cs 3d5/2 with binding 

energies of 738.4 eV and 724.4 eV, respectively. The Pb 4f spectrum in (b) exhibits 

two symmetric peaks at 138.6 eV and 143.4 eV, which correspond to Pb 4f7/2 and Pb 

4f5/2, respectively, with a spin-orbit splitting energy of 4.8 eV, suggesting that Pb is 

present in a nearly identical coordination environment with the Pb2+. The binding 

energy at 645.2 eV in (c) is consistent with Mn 2p, which further proves the success of 

Mn doping. To further confirm the chemical bond configuration of the element, the 

bonding states of Cl was investigated. As shown in (d), the Cl 2p peaks can be fitted 

into two peaks at binding energies 199.7 eV and 198.1 eV, which correspond to the 

inner and surface Cl-, respectively.



Figure S4. PL decay dynamics of excitonic emission from CsPbCl3 NPLs at Mn-Pb 

feed ratio of 7:3 with excitation wavelength at 365 nm.



Figure S5. The proposed growth mechanism about the influence of the temperature on 

the Mn-doped CsPbCl3 nanocrystals.



Figure S6. The non-normalized PL spectra for different Mn-Pb feed ratios.

Figure S7. The normalized PL spectra of Figure 3a around at 600 nm for different Mn-

Pb feed ratios.



Figure S8. The normalized PL spectrum of Figure 3a around at 600 nm at Mn-Pb feed 

ratio of 3:7.



Figure S9. TEM image and size distribution of undoped CsPbCl3 nanocrystals.



Figure S10. TEM image and size distribution of Mn-doped CsPbCl3 nanocrystals with 

Mn: Pb=3:7.



Figure S11. TEM image and size distribution of Mn-doped CsPbCl3 nanocrystals with 

Mn: Pb=2:3.



Figure S12. TEM image and size distribution of Mn-doped CsPbCl3 nanocrystals with 

Mn: Pb=1:1.



Figure S13. TEM image, length and thickness distributions of Mn-doped CsPbCl3 

nanocrystals with Mn: Pb=3:2.



Figure S14. TEM image, length and thickness distributions of Mn-doped CsPbCl3 

nanocrystals with Mn: Pb=2:1.



Figure S15. TEM image and size distribution of Mn-doped CsPbCl3 nanocrystals with 

Mn: Pb=2:1.



Figure S16. TEM image and size distributions of Mn-doped CsPbCl3 nanocrystals with 

Mn: Pb=3:1.



Figure S17. TEM image and size distributions of Mn-doped CsPbCl3 nanocrystals with 

Mn: Pb=4:1.



Figure S18. Length and thickness distributions of Mn-doped CsPbCl3 nanocrystals with 

Mn: Pb=5:1.

Figure S19. TEM image and size distribution of Mn-doped CsPbCl3 nanocrystals with 

Mn: Pb=5:1.



 

Figure S20. TEM image and size distributions of Mn-doped CsPbCl3 nanocrystals with 

Mn: Pb=10:1.



Figure S21. TEM image and size distribution of Mn-doped CsPbCl3 nanocrystals with 

Mn: Pb=10:1.

Figure S22. (a) UV-vis spectrum and (b) XRD pattern of the CsMnCl3 products.



Figure S23. The proposed growth mechanism of the Mn-doped CsPbCl3 nanocrystals 

as a function of Mn-Pb feed ratio.



Figure S24. (a)The optical stability and (b)-(c) experimental repeatability.



Figure S25. The XRD of Mn-doped NPLs after 90 days in air.

Figure S26. Digital images of the freshly prepared Mn-doped NPLs solution under 

natural light (a) and UV light (b).



Figure S27 The EL spectra of the WLED operated at different forward-bias current.

Figure S28.The flexible composite film under natural light (a) and UV light (b) after 6 

months.



Table S1. The Mn substitution ratio of the CsPbxMn1−xCl3 nanocrystals characterized 

by ICP-OES for different Mn-Pb molar feed ratios.

Mn-Pb feed ratio 

(proportion)

Actual ratio of Mn/(Mn+Pb) (%)

3:7 (30%) 0.4

2:3 (40%) 0.47

1:1 (50%) 0.52

3:2 (60%) 0.53

2:1 (66.7%) 2.83

7:3 (70%) 1.23

3:1 (75%) 4.26

4:1 (80%) 8.28

5:1 (83.3%) 6.5

10:1 (90.9%) 44.73



Table S2. PLQYs of typical Mn-doped CsPbX3 nanoplatelets

Mn-doped 
CsPbX3 

nanoplatelets

PL peak
(exciton/Mn)

PLQYs Method Temperatur
e

Ref.

Mn-doped 
CsPbCl3

400nm/586nm 20.3% Room-
temperature

1

Mn-doped 
CsPbCl3

~400nm/~585nm 27% Hot injection 180 
℃

2

Mn-doped 
CsPbCl3

392nm/577nm 22.2% Solvothermal 120 ℃ 3

Mn-doped 
CsPbCl3

391nm/~600nm 20.8% Solvothermal 200 ℃ 4

Mn-doped 
CsPbBr3

462nm/600nm -- Postsynthesis RT 5

Mn-doped 
CsPbCl3

400nm/596nm 53.76% Non-hot-
injection

100 ℃ Our work
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