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Abstract

Semiconductor single crystal is considered as the preferred material for photoelectric devices due
to its low defect density and high mobility. From the perspective of application, if a photodetector
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can work without an external power supply, it will have the advantages of energy saving and
device miniaturization, so it has been widely concerned by researchers. In this work, an organ-
ic-inorganic hybrid perovskite single crystal is used as the light absorption layer, and two metals
with different work functions are used as the electrodes, resulting in the realization of an asymme-
tric Schottky barrier at the interface between the two electrodes and the single crystal. Finally, the
self-driven operation mode is realized in the device. The self-driven photodetector has a high res-
ponsivity of 0.39 A-W-1 at 520 nm and a fast response time (rising edge: 9 ps, falling edge: 864 ps).
This work provides the scientific guidance and experimental basis for the development of high-
performance self-driven photodetectors.
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Figure 1. (a) Schematic illustration of MAPbBr; single crystal growth; (b) Top-view SEM imagesof MAPbBr; single crystal
surface; (c) XRD pattern of MAPbBr3; single crystal; (d) Absorption spectrum and photoluminescence spectrum of MAPbBr3
single crystal
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Figure 2. (a) Schematic diagram of asymmetrical MAPbBr; photodetector; (b) /-7 characteristic curves for asymmetric
MAPbBr; photodetectors in dark and under a solar simulator (AM 1.5G 100 mW/cm?); (c) The time dependent photores-
ponse of the photodetector by turning the light on and off under different bias; (d) The time dependent photoresponse of the
photodetector under periodically switched light illumination
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Figure 3. (a) and (b) are the responsivity of Au/MAPbBr;/Au devices with symmetric electrodes and Au/MAPbBrs/Ag de-
vices with asymmetric electrodes under 0 V and 1 V operating bias voltages, respectively. (c) and (d) When light is irradiated
on the device, the time-resolved response of the Au/MAPbBr;/Ag device when a 0 V bias is applied
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Table 1. Responsivity comparison of PD based on MAPbBr; single crystal and thin film with different device structures
= 1. T MAPbBr; 5, ERMT R0 PD RYNGR B LR

PEELEE Y A fratr T AR (V) M) [ 5 (A/W) SR
MAPbBr; 5 i Pt/MAPbBr;/Pt 2 0.058 15
MAPbBr; Au/MAPbBry/Au 10 0.08 16
MAPbBr; #5 Au/Ct/MAPbBBr,/Cr/Au 20 0.1 17
MAPbBr; i ITO/MAPbBr3/Cu 0 0.26 18
MAPbBr; 85 Au/MAPDBry/Ag 0 0.39 AT AE

A RE R R (A 4), BATREE—D 0 AwMAPBry/Ag St HEAMNIES F AL F e AR
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AT, [19] [20] [21] [22]7EFRATR 925 H, Au Al Ag FITHER B 5N 5.1 eV A1 4.26 eV. BT Ag
NRBUNT Au FITHERE WA TR A Au BUAR, 102 7E G T Ag Bk, M RIE 4(a)
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Figure 4. The schematic energy band diagrams for asymmetric MAPbBr; PD in the dark and under illumination at 0 V
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