Optical switching on silicon photonics with phase change materials
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The interest in the development of silicon-based photonic integrated circuits (PICs) for a large range
of applications is nowadays unquestionable. Silicon PICs benefit from a CMOS compatible
fabrication and high index contrast that allows manufacturing at a large scale, low cost, and high
density of integration. To enhance and develop new functionalities, the integration of materials,
featuring outstanding optical properties, with silicon photonic structures has become an active
research field. In this context, phase change materials, such as vanadium dioxide (VO2) [1] or
germanium-antimony-tellurides [2], have been established as effective approaches for optical
switching with ultra-compact footprints, broadband operation, low-power consumption and fast
speeds. The main benefits and limitations of both technologies will be reviewed in this work.
Furthermore, our recent results on all-optical switching employing an ultra-compact VO,/Si photonic
waveguide with switching speeds of around 300 ns will be presented [3].
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Figure 1: (a) Optical microscope image of VO2/Si waveguides. (b) False-colored scanning electron
microscope (SEM) of a GST/Si waveguide in a ring resonator.
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