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In order to realize compact all-optical devices, thinning of chalcogenide optical waveguides with
a high nonlinearity was experimentally demonstrated. We were able to fabricate
wire-waveguides with a rectangular core using electron beam lithography. However its
yield rate was very low because some parts of a dielectric core came off owing to small
contact area between the core and the substrate. Therefore microring resonators with
multimode interference (MMI) couplers were fabricated using strip-loaded waveguides,
where its adhesion is increased. The linear and nonlinear properties of fabricated devices were
examined at a wavelength of 1.06 um. Unfortunately, optical bistability in the microring has not yet
been observed. In relation to the development of these nonlinear devices, the dynamic behavior of
ring resonator with fast and slow (cumulative) optical nonlinearities was theoretically
investigated using a novel iterative method. Moreover the cw response and pulse response
of a nonlinear MMI coupler were investigated using the beam propagation method and
coupled-mode theory, respectively and many useful insights were obtained.
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