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Supplementary Figures and Table 

 

Fig. S1 PL emission spectra of CsPbI3 QDs with various feeding volume of HI 
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Fig. S2 Tauc plots of absorbance with photon energy (hν) and extracted bandgaps of 

control (1.785 eV) and HI-manipulated (1.776 eV) CsPbI3 QDs 

 

Fig. S3 UV-vis absorption of control and HI manipulated CsPbI3 QDs 

 

Fig. S4 TRPL decay curves of CsPbI3 QDs with various feeding volume of HI 
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Fig. S5 a, b TAs spectra and c, d the extracted decay curves of control and HI-

manipulated CsPbI3 QDs 

 

Fig. S6 The spherical aberration-corrected TEM captured picture of crystalline grain 

fusion- expansion along the direction of the (100) crystallographic plane 
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Fig. S7 UV-vis absorption of control and oversaturated HI feeding volume 

manipulated CsPbI3 QDs 

 

Fig. S8 TEM image of overloading HI-manipulated CsPbI3 QDs 

 

Fig. S9 a) XRD pattern of PbI2-OA-OLA precursor w/wo the addition of HI. b) The 

simulated lamer model of CsPbI3 QDs enucleation and growth dynamics process [S1]  
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Fig. S10 The dynamics process of existing specials in Pb-I-precursor with or without 

HI manipulation 

 

Fig. S11 The extracted diffraction curves of control and HI-manipulated CsPbI3 QD 

films from GIWAX patterns 

 

Fig. S12 XPS core level spectra of a) Cs 3d, b) I 3d, c) Pb 4f, d) N 1s 
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Fig. S13 I3/Pb ratio of control and optimal HI-manipulated CsPbI3 QDs 

 

Fig. S14 The normalized device performance of CsPbI3 QD solar cells under various 

conditions 

 

Fig. S15 J-V curves of the control and HI-manipulated devices under the forward scan 

direction 
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Table S1 The fitted parameters of TAs. 

 A1 (%) τ1 A2 (%) τ2 A3 (%) τ3 (ns) 

Reference 31.97 118.69 33.02 118.69 35.01 1270.11 

HI-manipulated 37.76 54.275 33.74 458.54 28.50 2839.82 

Table S2 The detailed parameters of decay amplitude and average decay time fitted 

from TRPL 

 τave  A1 τ1 A2 τ2 

Reference 35.74 ns 72.87% 28.83 ns 27.13% 100.38 ns 

50 μl HI 44.63 ns 58.18% 36.85 ns 41.82% 114.22ns 

100 μl HI 58.51 ns 64.75% 43.97 ns 35.25% 148.99 ns 

150 μl HI 52.33 ns 53.23% 92.25 ns 46.77% 35.05 ns 

Table S3 The PLQY values of CsPbI3 QD solution with various HI loadings 

 Control 50 μl HI 100 μl HI 150 μl HI 

PL QY values 74% 92% 94% 90% 

Table S4 PV device parameters extracted from J-V scans of control and HI-manipulated 

devices 

Condition 
Scan 

direction 

Voc 

(V) 

Jsc 

(mA cm-2) 

FF 

(%) 

PCE 

(%) 

H-

index a) 

Control 
Reverse 1.21 15.30 76.01 14.07 

5.47 
Forward 1.20 14.93 74.22 13.30 

HI-

manipulated 

Reverse 1.25 16.25 77.39 15.72 
2.10 

Forward 1.24 16.03 77.47 15.39 

a) Hysteresis index, denoted as H-index, defined as H =
 𝑃𝐶𝐸Rev − 𝑃𝐶𝐸𝐹𝑜𝑟

𝑃𝐶𝐸𝑅𝑒𝑣
× 100.  

Table S5 The extracted EIS parameters of control and HI-manipulated devices 

 Rs (Ohm) Rrec(Ohm) Crec(F) 

Control 109.60 18140 6.78×10-9 

HI-manipulated 93.05 33360 6.42×10-9 
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