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Piezoelectric optoelectronic devices based on two-dimensional materials
Chen Yang Mimi Yang Weiwei Zhou Yuncai Tan Feng Gao
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[Abstract] The piezoelectric optoelectronic effect integrates the piezoelectric properties, semiconductor
performance, and the light excitation process, achieving dynamic control of the photoelectric behavior by
mechanical signals, and opening up a revolutionary path for the development of new optoelectronic devices.
Two—dimensional materials, with their atomic—scale ultrathin structure, intrinsic piezoelectricity, and excellent
photoelectric properties, have become an ideal platform for constructing high—performance devices. This paper
elaborates on the basic principles, discusses the characteristics of typical materials, deeply analyzes the design and
optimization strategies of devices in fields such as photoelectric detectors, and clarifies the core role of the strain
regulation mechanism through experimental data. At the same time, it outlines the challenges of large—scale
fabrication and looks forward to future directions such as flexible integration, providing theoretical and technical
references.
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