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Supplementary Fig. 1 | Crystal models of CsPbI3 for DFT calculation. a, CsPbI3 with trap 

defects. b, CsPbI3 treated with the single-site molecule. c, CsPbI3 with lattice-matched multi-site 

anchoring effect.   
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Supplementary Fig. 2 | The PLQY distribution of QD solution treated with different molecules. 

The error bars represent the highest and lowest PLQYs, while the boxes represent the average 

PLQYs. 
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Supplementary Fig. 3 | The ultrafast differential transmission spectra at room temperature. a, 

pristine QDs. b, target QDs. The photon energy of pump beam is ~ 2.14 eV. The pump fluence is ~ 

0.61uJ/cm−2.  
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Supplementary Fig. 4 | SEM images of CsPbI3 QD films. a, The control QD film. b, The target 

QD film. Scale bars, 500 nm. 
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Supplementary Fig. 5 | AFM images of CsPbI3 QD films. a, The control QD film. b, The target 

QD film. Scale bars, 400 nm. 
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Supplementary Fig. 6 | EL performance of the control and target QLEDs. a, Luminance-voltage 

curves. b, Luminance-EQE curves. c, Radiance-EQE curves. 
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Supplementary Fig. 7 | Performance of target QLEDs with different concentrations of 

TMeOPPO-p in ethyl acetate. a, 5 mg mL−1. b, 7.5 mg mL−1. c, 10 mg mL−1.  
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Supplementary Fig. 8 | Accelerated ageing tests for QLED at different R0. a, The control device. 

b, The target device. 
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Supplementary Fig. 9 | The relation between luminance and radiance of the typical green 

perovskite LEDs. a, Current density-voltage curves. b, EQE curves. c, EL spectrum, with peak 

locating at 520 nm and FWHM of 20 nm. d, Radiance versus driving voltage characteristics. e, 

Luminance-voltage curves. f, The ratio of the value of radiance to the value of luminance. 
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Supplementary Fig. 10 | The performance of the typical QLED with low roll-off. a, Current 

density versus voltage curve. b, Radiance versus driving voltage characteristics. c, EQE versus 

current density curve. 
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Supplementary Fig. 11 | Summary of the reported iodine-based perovskite QLED 

characteristics (600~800 nm). 
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Supplementary Fig. 12 | Accelerated ageing tests for the QLEDs with various molecules. a, 

TPPO, b, TMeOPPO-o, c, TFPPO. d, TClPPO. e,TBrPPO.   
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Supplementary Table 1 | PL lifetime of the pristine and target perovskite QD films 

 Pristine Target 

A1 0.67 0.37 

τ1 2.97 3.60 

A2 0.30 0.57 

τ2 20.77 31.29 

τavg 8.22 19.17 

R2 0.997 0.998 
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Supplementary Table 2 | Summary of the typical reported perovskite QLEDs (600~800 nm) 

QD 
EL Peak 

(nm) 

EQE 

(%) 

Lmax/Rmax 

(cd m−2/mW sr−1 m−2) 

T50 

(h) 
Condition* Ref. 

MAPb(Br/I)3 620 20.3 627/~1,880 

2.17 1 mA cm−2 
1 

0.27 10 mA cm−2 

CsPb(Br/I)3 635 22.8 12,910/~77,460 1 100 cd m−2/~600 mW sr−1 m−2 2 

CsPbI3 636 ~22.5 7,000/~42,000 ~3,900 100 cd m−2/~600 mW sr−1 m−2 3 

CsPb(Br/I)3 637 21.8 6,471/~38,946 1.17 100 cd m−2/~600 mW sr−1 m−2 4 

CsPb(Cl/I)3 638 26.1 2,511/~17,577 7.5 100 cd m−2/~700 mW sr−1 m−2 5 

CsPbI3 640 23 ~1000/7,700 

5 200 cd m−2/~1540 mW sr−1 m−2 
6 

5.67 0.1 mA cm−2 

CsPbI3 644 28.5 4,140/~33,120 30.4 100 cd m−2/~800 mW sr−1 m−2 7 

CsPbI3 685 21.23 190/~17,000 0.67 100 cd m−2/~9000 mW sr−1 m−2 8 

CsPbI3 686 26.0 492/43,691 

10,587 190 mW sr−1 m−2 
9 

5.17 13.3 mA cm−2 

FAPbI3 776 22.86 NA/24,000 1.83 1000 mW sr−1 m−2 10 

FAPbI3 780 20.79 NA/29,470 1.75 1000 mW sr−1 m−2 11 

CsPbI3 693 26.91 1,305/119,037 

23,420 190 mW sr−1 m−2 
This 

work 
7.43 10 mA cm-2 

*Radiance is estimated by testing as-fabricated perovskite QLED with the corresponding EL peak. 
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