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Abstract: With the advent of the big data era, global network traffic has experienced explosive growth, leading to a shift in data
transmission from traditional long - distance methods to short- and medium - distance approaches. Consequently, the "super large
capacity, super low latency, and super low power consumption"solutions aimed at long - distance transmission should gradually
transition to technologies suitable for optical interconnection in data centers. This paper analyzes and summarizes the existing tech-
nological solutions and research achievements regarding "three super" in data centers based on the demands of optical interconnec -
tion. It identifies current challenges and technological bottlenecks faced in this domain. Additionally, through case studies of vari-
ous technological solutions, the paper provides future development directions, demonstrating the significance of "three super" for
optical interconnection in data centers. This provides a technical foundation and guidance for the realization of "three super" optical
interconnection in the future.
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Figure 1 The cases of implementing optical interconnects in

2

data centers using WDM
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Figure 2 The schematic diagrams of different multi-core fiber cross-sections
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