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Fast-Response Vertical-Structure Two-Dimensional Perovskite Photodetector

Zhang Haibo, Ji Ting’, He Jiayu, Shi Linlin, Li Guohui, Cui Yanxia™
College of Optoelectronics, Taiyuan University of Technology, Taiyuan 030024, Shanxi, China

Abstract A vertical-structure photodetector based on two-dimensional perovskite (PEA),(MA),Pb.I;;[PEA is C;H,(CH,)
NH,, MA is CH,NH,] is fabricated and its property is analyzed. The photocurrent of the device reaches a maximum when
the thickness of the two-dimensional perovskite thin film is 280 nm, while at 500 nm, the external quantum efficiency
reaches 90% , the responsivity reaches 0. 37 A/W, and the detectivity reaches 3. 4> 10" Jones(1 Jones=1 cm+Hz"?/W).
The response time of the device does not continue to decrease as the thickness of two-dimensional perovskite thin film
decreases, but reaches a minimum at the thickness of 80 nm due to the effect of carrier transit time and the quality of
perovskite thin film. By fixing the thickness of the two-dimensional perovskite film at 80 nm, we finally achieve a response
time of 113 ns by reducing the effective area of the device. This work is of great significance to promote the development of
low-cost and fast-response photodetectors.
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Fig.1 Structure diagram of vertical structure two-dimensional

perovskite photodetector
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Fig. 4 J-V curves of two-dimensional perovskite photodetectors with different thicknesses. (a) In dark state; (b) in laser irradiation
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Table 1  Response time of two-dimensional perovskite photodetectors

with different thicknesses
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Table 2 Summary of response time of two-dimensional

perovskite photodetector
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Photoactive layer ~ Response time Method

structure
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