I rrancass SIE ENGLISH

HPAsense (lo)

Together, light and acoustic waves
offer selective, sensitive chemical sensing

m Whatitcando

This photoacoustic technique is based on the absorption This selective and sensitive yPAsense technology is fully-
of light by molecules of interest and the subsequent compatible with miniaturization and can be used for
generation of acoustic waves from molecule excitation. various applications:
Such acoustic waves lead to the determination of very low
molecule concentration levels in real-time. Typically used ¢ Medicine, health, and wellness
for high-resolution mid-IR spectroscopy, this technique e Industrial process control
is currently limited to laboratory applications due to e Mobility
equipment size and cost. e New energy industries

e Environmental monitoring, food manufacturing,
CEA-Leti's yPAsense is a compact photoacoustic sensor and farming

operating in the mid-infrared range. It consists of
quantum cascade laser (QcL) sources made on Silicon
combined with a compact photoacoustic cell and
microphones. It can perform multi-molecule detection,
at very high sensitivity levels reaching parts per billion.
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What makes it unique

This yPAsense technology is fully-compatible with high performances, extreme
sensor miniaturization together with cost reduction, large scale manufacturing
and easy integration. Key milestones have been already achieved towards a
high performances, miniature, high-volume and low-cost technology:

¢ An effective CMOS fabrication process for mid-infrared QCL sources made
on silicon, with very high manufacturing yields demonstrated.

¢ Low-loss waveguides based on Ge and SiGe alloys for PIC combiner
fabrication, with optical losses as low as <1dB/cm within the 3 um-12 pm range.

e MEMS photoacoustic cells and microphones made from a silicon MEMS
technology, suitable for detection of traces of molecules.
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Working with CEA-Leti

CEA-Leti is ready to scale up and transfer the silicon CMOS QCL and the MEMS
photoacoustic cell technologies and is developing ultra-miniaturized sensors
for selective and sensitive detection of various chemicals into gas or liquids.
Companies of all types and sizes can work with CEA-Leti to develop custom
sensors and sensing systems, leveraging this breakthrough technology. With

a proven R&D partnership management processes and robust intellectual
property policies, CEA-Leti is poised to bring new ideas to the market through a
fast track from lab to fab. Our objective is to accelerate time-to-market of new
generations of products developed by partners.
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Key facts

Detection of 1to 10 chemicals
on the same chip

Wavelength engineering for
optimal sensing performance
Ultra-low detection limit, down
to a few ppb

Portable, low-volume system
Miniaturized and easy-to-
integrate solution

Real-time measurements
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Interested
in this technology?

Contact:

Vincent Destefanis
vincent.destefanis@cea.fr
+33 660 908 508
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https://twitter.com/CEA_Leti
https://www.linkedin.com/company/cea-leti
https://www.youtube.com/c/CEALeti
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