Electronic Supplementary Material (ESI) for Journal of Materials Chemistry C.
This journal is © The Royal Society of Chemistry 2020

Self-driven all-inorganic perovskite microplatelet vertical Schottky
junction photodetectors with tunable spectral response
Pengbin Gui®?, Jiashuai Li?, Xiaolu Zheng?, Haibing Wang?, Fang Yao?,

Xuzhi Hu?, Yongjie Liv?, Guojia Fang®>*

a Key Lab of Artificial Micro- and Nano-Structures of Ministry of
Education of China, School of Physics and Technology, Wuhan
University, Wuhan 430072, People’s Republic of China

b Shenzhen Institute of Wuhan University, Shenzhen 518055, People's

Republic of China.

* Address correspondence to (G. Fang) gjifang@whu.edu.cn

Keywords: all-inorganic perovskite, vertical structure Schottky
photodetector, tunable spectral response, high temperature tolerance,

weak-light sensitivity.


mailto:gjfang@whu.edu.cn

[

A
20 pm Pb M

Figure S2. SEM-EDS mapping of the as-grown CsPbBr; MP.
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Figure S3. The I-V curves of the device with the structure of (a) Au/CsPbBr; MP/Au
and (b) ITO/CsPbBr; MP/ITO.
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Figure S4. The height of the CsPbBr; MP measured by a step profiler.
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Figure S5. The dark current as a function of voltage.
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Figure S6. The /-t curve under 405 nm light illumination with a power of 8 nW.
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Figure S7. The /-t characteristics under varying light intensity illumination.
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Figure S8. Photoresponsivity and specific detectivity of the photodetector versus light
intensity.
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Figure S9. Dark and photocurrent as a function of the annealed temperature.



Table S1 Performance parameters of typically published all-inorganic perovskite PDs
. On/off R (A/W) D" Rise/fall LDR Wavelength
D tructure! f
evice structure ratio @Vvi(v) (Jones) time (ms) | (dB) re selective
ITO/CsPbBr3 MCs/ITO (Lateral) - 1@ 3 1013 0.5/1.6 100 sl No
ITO/CsPbBr3 MW/ITO (Lateral) 102 118 @ 5 1012 38/36 - 52 No
ITO/CsPbCl; MP/ITO (Lateral) 5.6 x 10° 0.45@5 1011 8/7 - s3 No
ITO/CsPbBr; SC-TF/ITO (Lateral) >10? 25@2 1.4x1013 0.4/9 41 54 Yes
Au/CsPbBr; MP/Au (Lateral) 4.6x10° 1.33@ 2 8.6x101! - - s5 No
Au/CsPbBr, SC/Au (Lateral) 100 0.028@ 5 1.8x1011 <100 - s6 No
Au/CsPbBr, NWs/Au (Lateral) > 150 0.007@ 5 1.7x101 10/22 - s7 No
Au/CsPbBr; MSC/Au (Lateral) 988 0.025@ 6 3.67x1012 170/160 - s8 No
Au/CsPbBr; MP/Au (Lateral) 2.72x10* 1.74@ 5 2.41x1012 55/20 - 59 No
Pt/CsPbBr; SC/Au (Vertical) 10° 0.028@ 0 1.7x1011 230/60 - s10 No
ITO/Sn02/CsPbBr; NWs+PMMA/
106 0.3@0 1013 0.4/0.43 135 11 N
PTAA/Au (Vertical) e / s °
IT0/Sn02/CsPbBr; MCs/spiro- | 5,145 | 0o75@0 | 2.1x 107 | 0.14/0.12 | 113 | s12 No
OMeTAD/Au (Vertical)
Ni/GaN/CsPbBr; MCs/ZnO/A
I/Gal/CeREBE; MCs/Zo0)/An 10° | 0.0895@0 | 1.03x 10 | 0.1/0.14 ; s13 No
(Vertical)
Thi
Au/CsPbBr; MP/ITO (Vertical) > 108 0.208 @ 0 1012 0.075/0.07 | 137 wo':; Yes
1.SC-TF: single crystal thin film; MP: microplatelet; SC: bulk single crystal; MC: microcrystal; NW: nanowire; MSC:
microrod single crystal.
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