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(PLENARY-3-6-1) - Photonic integration: moving beyond telecom and datacom

Professor Roel Baets

Ghent University — imec, Belgium

Since the beginning of this century silicon photonics has emerged as a prominent technology platform for high
data-rate transceivers for use in optical interconnect, active optical cables and other telecommunication and
datacommunication applications. The fact that silicon photonics largely builds on existing technologies in advanced
CMOS fabs proves to be an enorrﬁous lever for the rapid scientific progress in this field as well as for the rapid
development of an industrial supply chain. Furthermore the ease by which high index contrast nanophotonic concepts
can be exploited in this technology has led to remarkable scientific achievements as well as the potential of high

density large scale integration.

The market potential of silicon photonics is not limited to data-communication but also extends to other medium- to

high-volume markets.

Disposable bio-sensing chips have been demonstrated with record detection limits and are already close to
commercial deployment. More generally the technology can be used in many lab-on-chip applications as well as in
biomedical applications. The strong temperature dependence of silicon photonic devices can be exploited in power-
efficient switches, tuning devices and beam scanners. While standard silicon photonic devices can only be used in the
transparency window of silicon and siliconoxide - roughly from 1 to 4 micrometer - CMOS-compatible variations of
the same technology are now being explored both for shorter bands, including the visible, as well as the wider mid-

infrared range. This opens up exciting opportunities for absorption spectroscopy and Raman spectroscopy on a chip.
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