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Thesis Summary

With the recent progress of the information society based on the Internet, transmission capacity
and power consumption in data center networks are rapidly increasing. Hence, Co-Packaged
Optics(CPO), an assembling technology of optical components, has been attracting attention in
recent years, although one of the issues for its realization is in the connection between silicon
waveguides and optical fibers. The connection loss due to the difference in the propagating mode
profiles in both components is expected to be reduced by polymer optical waveguides working as a
spot size converter. Here, polymer optical waveguides should operate stably even under high
temperatures in data center racks, because they are equipped with multiple electronic and optical
components that can become heat sources. Therefore, in this study, the author investigated the
connection loss between polymer optical waveguides and other components and its temperature
dependence. The author designed the polymer optical waveguide core structure for low connection
loss by simulation assuming various refractive profiles, and fabricated polymer optical waveguides
based on the design and investigated their optical properties under different temperatures.

In Chapter 1, the background of this study is outlined, and the purpose of this study is presented.

In Chapter 2, the characteristics of various optical waveguides and fibers are summarized.

In Chapter 3, the author describes the fabrication methods of polymer optical waveguides and
fabricates the polymer optical waveguides with multiple core widths. Then, from the simulation and
measurement results, the optimal polymer optical waveguide core structure is discussed.

In Chapter 4, the author assumes an optical link with a polymer optical waveguide inserted
between a single-mode fiber and SiOx waveguide and calculate their connection losses. Then, by
optimizing the core structure, the total connection loss at both ends of the polymer optical
waveguide could be less than 1.0 dB regardless of the refractive index distribution.

In Chapter 5, the author focuses on the temperature dependence of the connection loss. The
calculation results reveal that the polymer optical waveguide can maintain sufficiently low
connection loss even at 150 °C by optimizing the core design, which is significantly higher than
their actual operating temperature.

In Chapter 6, the author summarizes the methods for reducing connection loss between polymer

waveguides and optical elements and for maintaining low connection loss under high temperatures.




