
Low-Reflection, (110)-Orientation-Preferred CsPbBr3 

Nanonet Films for Application in High-Performance 

Perovskite Photodetectors

Ronghuan Liu,† Hai Zhou,†,* Zhaoning Song,‡ Xiaohan Yang,† Dingjun Wu,†Zehao 

Song,† Hao Wang†,*and Yanfa Yan‡, *

†Hubei Key Laboratory of Ferro & Piezoelectric Materials and Devices, Faculty of 

Physics & Electronic Science, Hubei University, Wuhan, 430062, P.R. China.

‡Department of Physics and Astronomy and Wright Center for Photovoltaics 

Innovation and Commercialization, The University of Toledo, Toledo, Ohio, 43606, 

USA.

Corresponding Author

A/Prof. Hai Zhou: hizhou@hubu.edu.cn

Prof. Hao Wang: wangh@hubu.edu.cn

Prof.:Yanfa Yan: Yanfa.Yan@utoledo.edu

Electronic Supplementary Material (ESI) for Nanoscale.
This journal is © The Royal Society of Chemistry 2019



Figure S1 The top SEM images of the PS with the diameter of (a) 250 nm and (b) 

1150 nm. The cross sectional SEM images of the PS with the diameter of (c) 250 nm 

and (d) 1150 nm. The top view of the SEM images of the CsPbBr3 prepared with the 

PS diameter of (e) 250 nm and (f) 1150 nm. The scale bars are 1 m.



Figure S2 SEM image of CsPbBr3 film

Figure S3 Partially amplified XRD patterns of the CsPbBr3 NFs.



Figure S4 Peak ratios of I(110)/I(100) vs the diameter of the PS sphere.

Figure S5 XRD pattern of the CsPbBr3 films



Figure S6 UV−vis spectra of traditionally spin-coated CsPbBr3 film and CsPbBr3 
nanonet film.

Figure S7 Absorption spectrum of the CsPbBr3 NF prepared by using various PS 

spheres.



Figure S8 I-V curves of the CsPbBr3 PDs

Figure S9 The stability of the device after storage for 20 days in air.



Figure S10 (a) I-t curves of the CsPbBr3 film PD with various light intensities. (b) I-V 

curves of the CsPbBr3 film PD with various light intensities.

Figure S11 The device performance of the CsPbBr3 film. (a) Current versus light 

intensity curve. The LDR of the PD is 100 dB at 5 V bias. (b) Responsivity and 

detectivity of the PD.



Table S1 The comparison parameters of perovskite PDs

Structure R

 (A W-1)

D (1012 

Jones)
On/off 
ratio

Trise/Tfall 
(ms)

LDR Reference

CsPbBr3 nanonet film 2.84 5.47 4×103 11/16  120 This work

CsPbBr3 Single Crystal 0.028 ~100 <100 - 1

CsPbBr3 microparticles 0.18 6.1×10-2 >8×103 1.8/1.0 - 2

CsPbBr3 Microplatelets 1.33 0.86 4.56×103 20.9/24.6 - 3

CsPbBr3-Cs4PbBr6 
Films

0.0494 1.2  0.0078/ 0.033 - 4

Two-Dimensional 
MoS2/CsPbBr3

4.4 0.025 1.67×104 0.72/1.01 - 5

CsPbBr3–CsPb2Br5 Thin 
Films

0.375 0.296 380 0.28/0.64 - 6
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