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In recent years, multimode silicon photonics beyond the singlemode
regime is becoming extremely attractive because the introduction of
multimode photonic waveguides brings tremendous opportunities for the
development of large-scale photonic chips. In this paper, we give a review for
recent progresses of multimode silicon photonics and the applications. of the
first part is to show monomode light propagation in multimode photonic
waveguides for ultra-low-loss and low-phase-error on-chip light propagation,
providing the physical fundamental to enable significant performance
improvement of various representative photonic devices, such as low-loss
optical delaylines, high-Q optical resonators, low-crostalk arrayed-
waveguide gratings, calibration-free Mach-Zehnder interferometer switches,
and calibration-free high-order microring resonator filters, which are very
useful for large-scale photonic integration. The second part it to demonstrate
the realization of large-scale silicon photonic integration. Finally, we give an
outlook for the challenges and the opportunities for the future development of
multimode silicon photonics.
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