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High-resolution photocurrent imaging system for
two-dimensional optoelectronic devices

CHEN Yuanbo, GUO Xuguang
(School of Optical-Electrical and Computer Engineering, University of Shanghai for Science and Technology
Shanghai 200093, China )

Abstract: Photocurrent scanning imaging is an important test technique for revealing the material
uniformity and potential distribution of two-dimensional material optoelectronic devices. However,
current domestic reports lack systematic descriptions of photocurrent scanning systems construc-
tion, particularly regarding focusing optical path assembly methods for improving scanning resolu-
tion. To reduce trial-and-error costs for researchers, this study integrates an efficient spatial filtering
system to develop a high-resolution photocurrent scanning microscopy system approaching the
diffraction limit. It realized a high-resolution photocurrent scanning microscopy imaging system
with spatial resolution close to the diffraction limit which was combined with efficient spatial
filtering system. The measurements of excitation and transport of electron-hole pairs in

photodetectors based on MoS, two-dimensional semiconductor materials were demonstrated. It also
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systematically studied the distribution of photocurrent near the asymmetric Schottky junctions and

briefly analyzed the mechanism of photocurrent formation. The system can be adopted in some

medium and small-sized laboratory in China to conveniently replicate and build their own

photocurrent scanning systems, which reduces some trial-and-error costs and greatly improves the

research ability of two-dimensional material optoelectronic devices.
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Fig.1 Structure diagram of focus path and imaging path
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Fig.2 Block diagram of motion scanning structure
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Fig.3 Photocurrent scanning system
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Fig. 5 The photocurrent scanning range and scanning
result of the device
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