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Abstract: 
Electronic-photonic ICs could provide the advantages of both electronic and 
photonic world. However, CMOS compatible photonic devices, needs to be 

precisely modeled to clarify their advantages and disadvantages in different contexts. Although photonic 
devices can provide high bitrates for communications, they usually suffer from low energy-efficiency or high 
insertion loss. These are critical factors, which hinder the exploitation of these devices for short-range ap-
plications, like inter-chip or onboard interconnects. In the first part of the talk, modelling of a single device, 
i.e., an optical modulator, which is the bottleneck for the energy efficiency of an optical link, will be presen-
ted. The trade-offs between the bandwidth, energy efficiency and loss of the modulator, will be discussed 
and a scenario to improve the energy efficiency using corrugated waveguides will be presented [1]. In the 
second part of the talk, numerical modelling of an active nonlinear ring resonator will be presented. The 
scenarios for the implementation of an oscillator and possibilities to realize a heuristic computing algorithm 
using this device will be discussed [2].   
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