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Adopted methodologies
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Novel contributions

* Design a microring resonators with different waveguide cross-sections and material to obtain the

minimal non linear loss and self-heating. » We can observe that the Si/PolySi 3 wing rib has the lowest variation of modal loss and effective
» We consider 4 microring resonators with different refractive index with respect to the others two, because free carriers diffusion reduces the impact of
waveguide cross-sections. They are in silicon and poly-silicon N NL effects on the electric field propagating in the ring, moreover the high trap density in polysilicon
according to the geometries available in the SISCAP platform. < causes a faster free carrier recombination.[1] [2] __ ‘
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* |n the case of the rib waveguides, we have non uniform
diffusion of free carrier, because the photo-generation rate
generates electron-hole pair in the middle of the rib
that diffuse along the lateral wings.

» We analyze the three MMRs with R = 3.5um and k% = 0.0055.
Transmission spectrum and quality factor of the 3 MRRs at different bus input power:
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* Non linear response model of microring resonator = variation of modal loss and the variation of
effective reflactive index for each cross-section of the waveguides to take into account the non
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1 » Compare these results with experimental measurements taken in laboratory on microring resonator.
» Use these tools to test complex structures, for example pn or pin based devices to reduce free
* 0: phase variation in the ring carriers.
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