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Integrated Silicon Photonics Signal Processing and Sensing
Abstract:
Integrated silicon photonics signal processing offers a new powerful paradigm that enables the
realisation of functions that are difficult or not even possible to be achieved using electronic
techniques. This exploits the inherent advantages of photonics including wide bandwidth and
immunity to electromagnetic interference. Photonic signal processors are intrinsically
compatible with optical-wireless systems, and can provide connectivity with in-built signal
conditioning for overcoming a range of challenging problems. Recently, there has been a
significant global drive to achieve integration of photonic signal processors on silicon
platforms, especially since this leverages the CMOS fabrication technology to enable boosting
the performance of future systems performing communications and sensing with the potential
for implementing high bandwidth, fast and complex functionalities. Advances in silicon
photonics integrated signal processing are presented. These include dense optical integration
techniques for LIDAR on-a-chip systems, widely tunable microwave photonic filters, multifunction and programmable photonic signal processors, and high-resolution integrated sensors
for IoT. These photonic processors herald new capabilities for achieving high-performance
signal processing.
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