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embracing a better life

ENABLING HANDHELD HIGH-
THROUGHPUT RAMAN SPECTROSCOPY

PATENTED CONCEPT AND ON-CHIP SOLUTION FOR RAMAN SPECTROSCOPY
PROVIDING HIGH OPTICAL THROUGHPUT AND HIGH SPECTRAL RESOLUTION.

Imec presents an on-chip solution that allows to build an entirely new type of Raman spectrometer, 1000 times smaller in volume than
a bench-top tool, while still exhibiting similar or even improved optical throughput.

THE GAP IN THE MARKET

There is not yet a high-end handheld Raman spectroscopy device available on the market. Because of the inherent nature of the technique,
existing devices are rather bulky (tabletop) and have a price range of a few hundred thousand dollars/euros. Handheld solutions exist, but for
the moment fail to reach the desired performance for high-end applications.
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Imec technology allows to realize high-end Raman spectroscopy in a small-scale device. Imec’s on-chip solution for Raman Spectroscopy.



BUSINESS OPPORTUNITY

Imec reaches out to OEMs and technology developers to further
develop its technology into a market-ready application. Be it as

a dedicated handheld device or integrated in existing devices
such as a smartphone. We offer ‘inline’ manufacturing for sensor
solutions.

THE IMEC SOLUTION

Thanks to a new concept our photonic platform (using waveguides
on chip), imec has been able to overcome the performance barrier
in small-scale Raman spectroscopy devices. Rather than using classic
dispersive optics, imec bases its technology on interference-based
spectroscopy, which is used in well-known Fourier-transform (FT)
spectroscopy. The interferometers are implemented on-chip using
integrated waveguide photonics. To match the optical throughput
and to avoid moving parts, the waveguide interferometers are , , ,
massively parallelized monolithically on top of a CMOS image - - reference
sensor. In this way, both high optical throughput and high spectral H ——sept18
resolution can be reached in a miniaturized device. The whole o1l 0
system is free of mechanical components and is built in imec’s i
PECVD SiN platform, which is calibration-free and guarantees
robustness and compatibility with high-volume (so low cost)
manufacturing.

‘ Demonstrator device for handheld high-end Raman spectroscopy.
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APPLICATIONS
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Raman spectroscopy is a powerful technique, most often used 1400 1200 1000 800 600
to determine chemical material compositions. Application areas wavenumber [cm™]
include material analysis, quality control etc. in a variety of sectors:

Comparison of imec readout spectra show high correlation with a commercial reference
device: benzonitrile.
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Comparison of imec readout spectra show high correlation with a commercial reference
device: acetaminophen.

CONTACT US
WWW.CONTACTIMEC.COM

DISCLAIMER - This information is provided ‘AS IS’, without any representation or warranty. Imec is a registered trademark for the activities of IMEC International (a legal entity set up under Belgian law as
a “stichting van openbaar nut”), imec Belgium (IMEC vzw supported by the Flemish Government), imec the Netherlands (Stichting IMEC Nederland, part of Holst Centre which is supported by the Dutch
Government), imec Taiwan (IMEC Taiwan Co.) and imec China (IMEC Microelectronics (Shanghai) Co. Ltd.) and imec India (Imec India Private Limited), imec Florida (IMEC USA nanoelectronics design center).
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