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With the development of various loT applications and Al technologies, data traffic has been rapidly increasing. The data
rate required for a single transceiver is expected to reach the 10 Tb/s class in 2030. On the other hand, single-material
photonic devices that support optical communication systems are beginning to show limitations in simultaneously
achieving wide bandwidth and low power consumption for multi-Tb/s-class data transmission, necessitating a
technological breakthrough. Heterogeneously integrated photonic devices combine the advantages of two key
technologies. First, 1lI-V compound semiconductors, which provide high-speed and high-efficiency operation. Second,
silicon photonics, which enables high-density integration through device miniaturization. By leveraging both advantages,
these devices make a promising approach to overcome the inherent limitations. In this paper, we introduce
heterogeneous integration technology using a chip-on-wafer bonding process. We also report on wavelength-tunable
lasers, Mach-Zehnder modulators, and photodetectors utilizing the benefits of heterogeneous integration.
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