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Supplementary Figures and Table 

 

Fig. S1 The cross-sectional SEM image of the Pero-LEDs based on BOPCl-Pero film 
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Fig. S2 CEmax histogram of the best 50 Pero-LEDs fabricated with Control-Pero films and other 

perovskite films modified by various phosphoryl chloride molecules 

 

Fig. S3 UPS date of the (a) Control-Pero and (b) BOPCl-Pero films 

 

Fig. S4 EL spectra of the Pero-LEDs based on (a) Control-Pero and (b) BOPCl-Pero films 
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Fig. S5 CIE coordinate of Pero-LEDs based on BOPCl-Pero film 

 

Fig. S6 PLQY evolution of the BDPCl, DClP, DOPCl and DPCl-Pero precursor films without 

annealing 
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Fig. S7 The corresponding PL spectra for the PLQY evolution of the BDPCl, DClP, DOPCl 

and DPCl-Pero precursor films without annealing  

  

Fig. S8 PLQY evolution of the BDPCl, DClP, DOPCl and DPCl-Pero complete films after 

annealing  
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Fig. S9 The corresponding PL spectra for the PLQY evolution of the BDPCl, DClP, DOPCl 

and DPCl-Pero complete films after annealing 

 

Fig. S10 Photographs of perovskite precursor with BDPCl, DPCl, DClP and DOPCl 
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Fig. S11 PLQY histogram of the 10 films of Control-Pero and BOPCl-Pero films 

 

Fig. S12 SEM images of (a, b) Control-Pero and (c, d) BOPCl-Pero films 
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Fig. S13 AFM images of (a) Control-Pero and (b) BOPCl-Pero films 

 

Fig. S14 The full FTIR spectra ranging from 650 to 3700 cm-1 of the BOPCl and BOPCl-Pero 

films 

 

Fig. S15 XRD patterns of the Control-Pero and BOPCl-Pero films 

 

Control-Pero

Rq=17.0 nm

BOPCl-Pero

Rq=14.3 nm

a b

3500 3000 2500 2000 1500 1000

T
ra

n
s

m
it

ta
n

c
e

 (
a

.u
.)

Wavenumber (cm-1)

 BOPCl

 BOPCl+Perovskite

5 10 15 20 25 30 35 40



# 

In
te

n
s
it

y
 (

a
.u

.)

2-Theta (degree)

 Control-Pero

 BOPCl-Pero

# n=2  n≥3

#

#



#



https://springer.com/journal/40820


Nano-Micro Letters 

S8/S8 

 

Table S1 Fitting results of the TRPL decay curves of the Control-Pero and BOPCl-Pero films 

 τ1 

(ns) 
A1 

τ2 

(ns) 
A2 τ3 (ns) A3 χ2 (%) 

τave 

(ns) 

Control-Pero 10.17 0.28 1.02 0.66 53.4 0.06 99.9 29.85 

BOPCl-Pero 13.47 0.63 41.48 0.35 242.06 0.02 99.9 67.81 
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