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Abstract— Here, we review our work on mid-IR devices and sub-systems exploiting Silicon-On-
Insulator (SOI) platforms. In particular, our sub-um thick Si device layer SOI platform targets
the mid-IR wavelength range between 2 and 4 pm. Above that, propagation losses caused by

silicon dioxide absorption strongly increase the insertion loss of the devices.

Firstly, we will present the SOI platform and the performance of basic devices such as Mach-
Zehnder interferometers (MZIs) and arrayed waveguide gratings (AWGs) addressing the relevant
wavelength ranges around 2.3 and 3.4 pm to build sub-systems for sensing and spectroscopic

applications.

We will then introduce a spectrometer working at 2.3 pym based on an AWG, which allows to
monitor multiple channels with a single photodetector by exploiting channel modulation. This
approach allows to reduce the number of on-chip integrated photodetectors and consequently

device footprint and cost.

Afterward, we will present an SOI photonic integrated circuit (PIC) functioning as external cavity
for a GaSb gain chip. By using a Vernier configuration based on ring resonators for spectral
selectivity, we have demonstrated broadband tunable lasing around 2 pmn with maximum output
powers of 7.5 mW with no cooling. This approach allowed to cover a bandwidth of 58 nm from

2.01 to 2.07 pm.

To provide constant feedback because of wavelength shifting for this type of on-chip external
cavity sub-systems, we have developed a digital Fourier Transform spectrometer targeting wave-
-length monitoring applications. Such spectrometer has been designed at 2.3 um and provides
good performance achieving 130 nm bandwidth, 100 pm accuracy and 500 pm resolution of 2

separate lines.
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