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Abstract: In this paper, silicon-based photonic single— and multi—-dimensional multiplexing
and processing are comprehensively reviewed. The development of intelligent silicon—-based
photonic integrated devices is also reviewed. Intelligent silicon-based multi-dimensional mul-
tiplexing and processing chips can fully develop and make use of multiple physical dimension
resources of photons and take the distinct advantages of silicon-based photonic integrated
circuits. It is expected to provide the key optoelectronic supporting technigues and chips for
addressing the capacity crunch and energy consumption crisis of optical communications.
Consequently, intelligent silicon—-based multi—-dimensional multiplexing and processing chips
provide the potential chip—level integrated solutions for realizing the sustainable development
of optical communications and other related applications.
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