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The research and development of advanced optical transmission technology
for a green society
10 Tbps—class optical transmission technology
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[Abstract]

This project aimed to establish 10 Thps-class optical transmission technology for a green society by
combining ultra-high capacity with low power consumption. To increase per-wavelength capacity,
approaches such as higher symbol rates, higher-order modulation, and parallel transmission
technologies were investigated. Adaptive transceiver, forward error correction, and equalization
technologies were developed to optimize performance under diverse traffic and transmission
conditions. Static and dynamic signal equalization techniques were studied to compensate for
impairments such as chromatic dispersion, polarization fluctuations, and bandwidth limitations.
These technologies were evaluated under realistic high-speed transmission environments including
240-GBd-class and 16QAM-class operation. Low-power circuit design based on advanced CMOS
processes was also investigated for major signal-processing functions. As a result, the fundamental
technologies for flexible 10 Thps-class optical transmission were successfully established. Integrated
optimization of signal processing and circuit functions demonstrated power consumption as low as
1/27 that of conventional 100-Gb/s-class DSPs at the same communication speed. Overall, this
research provides a foundation for energy-efficient optical transport systems for future backbone

networks and data center interconnects.
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