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Abstract: Opto-photonics information refers to the use of light (photons) instead of electricity (electrons) for commu-

nication, sensing, computing, and display, offering advantages such as low power consumption, high bandwidth, high

speed, strong anti-interference capability, and high security. Based on this, the core components of opto-photonics in-

formation technology, including materials, devices, subsystems, and applications, were explored. Firstly, its fundamen-

tal concepts, historical development, and industry landscape were introduced. Then, the classification of opto-

photonics information materials and their application requirements in devices were analyzed. Next, key devices such

as emitters, optical sensors, display devices, and core chips were discussed, along with their integration and synergy.

Finally, the integration and application of opto-photonics information subsystems were summarized, focusing on wire-

less optical communication, optical sensing, optical computing, and light-field display, while highlighting typical ap-

plications such as 6G communication, smart cities, and intelligent manufacturing. In the future, opto-photonics infor-

mation technology is expected to play a crucial role in a broader range of fields.

Key words: opto-photonics information, optical communication, optical sensing, optical computing, optical display
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