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Abstract: In response to the urgent demand for high-speed, low-power interconnections between data centers and chips, this paper
systematically introduces the key technologies of optical interconnects based on visible light communication (VLC), with a fo-
cused analysis on three typical systems: a 50-channel wavelength division multiplexing (WDM) system based on laser diodes
(LDs), a 4-channel micro-light-emitting diode (LED) based chip interconnect system, and a complementary metal-oxide-
semiconductor compatible system (CMOS) utilizing a 304-channel high-density micro-LED array. The analysis results indicate
that the LD-WDM system achieves a total data rate of 519.21 Gb/s through multi-wavelength multiplexed transmission, making it
suitable for medium- to long-distance data center interconnections, the micro-LED systems demonstrate excellent performance
under low power consumption(<1 pJ/bit), with the 4-channel system supporting 15.05 Gb/s and the 304-channel system achieving
an overall bandwidth exceeding 1 Tb/s, making them suitable for short-distance, high-density inter-chip communications. Finally,
future development directions for VLC-based optical interconnect technology in terms of multi-scenario integration, novel de-
vices, and new architectures are outlined.
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