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Designing photonic components with non-standard geometries for integration on 

industrial silicon photonics platforms often highlight the limitations of conventional 

and commercial design suites, which typically neglect important physical effects 

such as the non-linear optical response of silicon, doping non-uniformities, and 

active voltage-controlled tuning. These missing elements can lead to inaccurate 

performance predictions and sub-optimal device integration. This talk presents 

integrated modelling strategies that overcome these limitations by combining 

commercial design environments with custom physics-based models tailored to 

specific platform requirements. We will illustrate this approach through two 

representative case studies: (1) the design of non-conventional optical waveguide 

geometries aimed at mitigating silicon non-linearities in micro-ring resonators 

fabricated on the SISCAP platform; and (2) the modelling of active slow-light grating 

structures for the STMicroelectronics PIC100G platform.  Together, these examples 

highlight how hybrid modelling workflows enable more reliable predictions, 

accelerate design cycles, and support the integration of advanced photonic 

components. 

 


