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Athermal Si/polymer waveguide devices
Wataru MASHIKO
Supervisor: Hirohito YAMADA, Research Advisor: Tomohiro KITA

I studied a method of reducing temperature-dependence of Si waveguide devices by using two kinds of polymer
as over-cladding materials, and examined application for high-speed transmission system of the Si/polymer
waveguide devices, in temperature range of 30~60 °C. The first polymer material is TiO» hybrid polymer, the
polymer containing rutile TiO, nanoparticles and the TO coefficient can be controlled by changing the TiO»
concentration. [ investigated the TiO, nanoparticles concentration dependency on the TO coefficient of the polymer
in 1.5 pum wavelength band, and designed the athermal Si waveguide wavelength-filter with the polymer
over-cladding. The other is EO polymer, the polymer containing EO chromatophores oriented by poling process,
shows linear EO effect utilized in high-speed light modulation. I designed the athermal optical modulator consisted
of SI/EO polymer waveguide. In consideration of the design results, I estimated the required optical power of the

light source in the transmission system.
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