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Executivesummary

Thisfull reversecostingstudy hasbeenconductedto provideinsightson technologydata, manufacturingcostand sellingprice of the
SpectraEnginesNIRONBensoiXa NIRspectrometer

TheNironeSensor X module developed by Spectral Engines, is a NedtddfBIR) spectrometer, covering wavelengths from 1550
nm to 1950 nm. ThBlironeSensor X module has been developed for applications including pharmaceutical composition analysis,
textile, plastic, agriculture and consumer.

In theNironeSensor X module, the IR light source is an incandescent lamp. The measurement of the NIR spectrum is performed
innovative MEMS FabBerot Interferometer (FPI) developed by the VTT Technical Research Centre of Finland. The elegtrostatice
controlled FPI is manufactured with tHilm micromachining technology and is compatible with all semiconductor foundrieg. Toda
manufactured on 150mm diameter wafers by WIHMSFalthis technology can be manufactured in large volume and for a low cost
in 200mm wafer diameter foundry without important investmentld@aAstandard photodiode measures the NIR light during the
measurement to create the spectrum.

The module also integrates a color sensor feonsAG and a microcontroller from STMicroelectronics to manage power and
communication.

A comparison between thidironeSensor X and two other spectrometers, MenoLambd&lSP32 and Consumer PhySi€$0Qis
performed in this report.

This reverse costing study provides insights into technological data, manufacturing cost, and selling price of hori
FPI MEMS andGaAghotodiode, for the spectral sensor supplied by Spectral Engines.
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