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In recent years, technologies in various fields have advanced, and the realization of the future
cyber-physical society has been greatly expected. Under such circumstances, the importance of
high-speed, high-capacity, and low-latency communications of massive data processed in various
ways has increased. In particular, in moderate range distance communication, high-capacity com-
munication networks using technologies such as radio over fiber that seamlessly transfer and con-
nect signals between mobile wireless communications with millimeter and terahertz waves and
optical fibers will become important. Large-capacity information and communications that combine
various transmission media such as millimeter, terahertz, and light waves with various transmission
paths such as optical fibers and space, and “optical and radio frequency convergence devices” that
can process and utilize these within a single chip are extremely important.

In this paper, we outlines the current status of R&D for the enhancement of the performance of
quantum dot optical devices using IlI-V compound semiconductors and heterogeneous photonic
integrated circuits using silicon photonics, and discusses future prospects with the aim of realizing
optical / radio frequency convergence devices through large-scale integration that harmoniously
utilizes “waves” as various transmission media, such as light in each wavelength band from 1.0 to
1.6 ym and millimeter/terahertz waves.
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