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Fig. S1 Schematic diagram of dissolution-nucleation curve of single crystal (SC) 

grown by solution method with inverse temperature crystallization (ITC) 

characteristic.

Fig. S2 The powder XRD pattern of the CsPbBr3 SCs grown by the choline bromide 

(CB) assisted ITC method in comparison with the reported crystal structure of 

CsPbBr3 (ICSD card #97851).



\

Fig. S3 Powder XRD patterns of CsPbBr3 SCs stored for 3 months in air.

Fig. S4 The variation curve of the wavelength-dependent photoresponsivity of the 

CsPbBr3 SC (grown from the refined solution) photodetector at the bias of 5 V.

Fig. S5 displays the noise currents for photodetectors based on CsPbBr3 SCs 

grown from the original solution and the refined solution. It is worth mentioning that 

the noise current of the photodetector based on CsPbBr3 SCs grown from refined 

solution is smaller than that grown from original solution. Fig. S6 show the on/off 

ratio, R, and EQE dependence on light intensity for photodetectors based on CsPbBr3 

SCs grown from the original solution and the refined solution at the bias of 10 V. 

Under illumination with the same light intensity, on/off ratio, R, and EQE values for 



the photodetector based on CsPbBr3 SCs grown from refined solution are higher. In 

addition, the photodetector based on CsPbBr3 SC grown from the refined solution 

exhibits faster rise time and decay time (Fig. S7). The higher performance may be 

attributed to the high crystal quality with fewer trap density, larger carrier mobility, 

and lower noise current compared with the CsPbBr3 SCs grown from the original 

solution. Based on the above results, one can conclude that excellent crystal quality 

and photoelectronic properties can be obtained for the CsPbBr3 SCs grown from 

refined solution.

Fig. S5 Noise current versus frequencies of the CsPbBr3 SCs (grown from the original 

solution and the refined solution) photodetectors from 1 to 1000 Hz at the bias of 5 V.

Fig. S6 Comparison of (a) on/off ratio, (b) R, and (c) EQE dependence on light 

intensity for photodetectors at the bias of 10 V based on CsPbBr3 SCs grown from 



original solution and refined solution.

Fig. S7. The local zoom-in of the response times of the photodetectors (a) based on 

the CsPbBr3 SC grown from the original solution and (b) based on the CsPbBr3 SC 

grown from the refined solution.

Table S1. Comparisons of trap densities and carrier mobilities of CsPbBr3 SCs

Material Crystal growth method Trap density (cm−3)
Carrier Mobility

(cm2 V−1 s−1) 
Ref.

CsPbBr3 SC ITC 4.02×109 89.72 This Work

CsPbBr3 SC ITC 4.2 × 1010 11±3 1

CsPbBr3 SC film Space confined method 1.82 × 1010 1770 2

CsPbBr3 SC ITC 7.45 × 109 1.06 3

CsPbBr3 SC Low temperature crystallization in water 1.7 × 1010 128 4

CsPbBr3 SC film AVC 5.8 × 1010 45 5

CsPbBr3 SC film Space confined method 1.28 × 1010 2.41 6

CsPbBr3 SC Bridgman method 1.9 × 109 2060 7

CsPbBr3 SC Bridgman method 1.08 × 109 1.62 8

Table S2. Performance comparison of CsPbBr3 SCs based photodetector

Method
R

(light source, intensity, Vbias)
EQE D* (Jones)

on/off ratio

(intensity, Vbias)
Ref.

ITC
36.4 A W−1

(530 nm, 0.11 μW cm−2, 10 V)
8520% 1.59 × 1013

3.97 × 104

(9.09 mW cm−2, 2 V)
This work

ITC
6 A W−1

(white light, 5 mW cm−2, 10 V)
9



AVC
2.1 A W−1

(520 nm, 1 μW)

460

(500 mW cm−2, 6 V)
10

AVC
0.028 A W−1

(450 nm, 1 mW cm−2, 5 V)
7% 1.8×1011

100

(5 V)
11

AVC 100

(1 V)

12

ITC
0.028 A W−1

(550 nm)
6% 1.7×1011

105

(10 mW cm−2, 0 V)
13

Bridgman
2 A W−1

(535 nm, 5 V)
460%

103

(0.31 mW cm−2, 2 V)
14

Bridgman
5.83 A W−1

(532 nm, 1 mW cm−2, 10 V)
1360% 2.5×1012

103

(216 μW cm−2, 2 V)
15

space confined
2.5 A W−1

(530 nm)
630% 1.4×1013

>103

(2 V)
16

water-regulated
278 A W−1

(520 nm)
66400% 4.36×1013 17

space confined
0.3 A W−1

(405 nm, 0.254 mW cm−2, 2.5 V)
95%

3.2 × 103

(1 V)
18
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