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Concept of Integrated Multigas Sensor on Si

Gas sensing cell —
PA detector with
MEMS pPhone

o Replace bulky
multipass
cells

Photonics Integrated Circuit
Beam Combiner
Replace costly and

fragile discrete
optics

Array Quantum Cascade
Lasers on Si

Multigas detection
enabler

Challenges in the realization of a fully
integrated optical lab-on-chip S Nicoletti, P
Barritault, S Boutami, M Brun, A Gliere... -
SENSORS, 2014 IEEE, 2014
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Mid-IR Photonics — key requirements for integration

Full manufacturability in IC/MEMS facilities

« Material compatibility

« Fabrication flow consistency ( - ‘

* Implementation of other on-chip components SiGe Epilayer

Operation of the PIC in real environment . Si/SiGe/Si

* Interaction with environment * 0.3dB/cm @ 4.5 pm

e SiGe/Gel/SiGe

 Long term stability (Ge) 3dB/cm @ 8
. cm Hm



Mid-IR PIC — AWG working at 9-10 um
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Wavelength band coverage: 3to 10 um

Technical topic: AR coating to reduce the injection losses
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