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Expertise of the Trainee related to the Action

Diploma in Mechatronics, focus on Microsystem Technology
Working in the field of gas sensors (SiC-FET) since 2009

Since 2011 joint PhD student at Saarland University, Germany
and Linkoping University, Sweden

Topic: “Dynamic Operation Mode and Advanced Signal Processing for
Selectivity Enhancement of Gas Sensitive SiC-FETs”

Dynamic operation of gas sensitive field effect transistors,
e.g. temperature- (TCO), gate bias cycled operation (GBCO)

Signal processing based on pattern recognition,
e.g. Linear Discriminant Analysis (LDA)

Detection of exhaust gases (NOx) and VOCs



Current research activities of the Trainee (1/2)

Project: VOC-IDS, (BMBF / MNT-ERA.net)

« Optimization of micro- / nano structured gas sensors for indoor VOC detection

Project: self monitoring of the sensor, (AiF-IGF)
« Combination of EIS and temperature cycled operation (TCO)

Combination of NDIR and PAS
« For CO, detection

Gas sensitive SiC - Field Effect Transistors
« Dynamic operation for selectivity enhancement (virtual multisensor)

www.Imt.uni-saarland.de

Development of SiIC-FET gas sensors
Graphene sensors

Methanol and ammonia sensors www.ifm.liu.se/applphys/applsens
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Current research activities of the Trainee (2/2)

« Combination TCO and GBCO for selectivity enhancement
« Both temperature and bias cycling increases selectivity
-> further improvement by combination?

« Pattern recognition (machine learning)

« Feature extraction/selection is the most important step
» Besides LDA/PCA also Support Vector Machines (SVM)

» Detection of VOC in the low ppb range with SiC-FETs

« Application: Indoor air quality

« Content of particle detection with SiC-FETs

* Heat up particles and measure with a gas sensor what comes out



Achieved RESULTS and future activities

« Combination of TCO and GBCO

— Increased selectivity

— Similar results for quantification

— For separation, features from both TCO

and GBCO equally important

— Signal processmg stlll a challenge
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C. Bur et al., ,Combination of Temperature Cycled and Gate Bias Cycled Operation to Enhance the Selectivity of SiC-FET Gas Sensors,"

Transducers Conference 2013, Barcelona, Spain, June 16-20, 2013. Poster W3P.058



Achieved RESULTS and future activities

* Detection of VOCs in the ppb range with SIC-FETs

— Detection limit of a few ppb
— Benzene, naphthalene and formaldehyde
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C. Bur et al., ,Detecting Volatile Organic Compounds in the ppb Range with Platinum-Gate SiC-Field Effect Transistors,"

|IEEE Sensors Conference 2013, Baltimore, USA, November 3-6, 2013. submitted abstract



CONCLUSIONS

» Selectivity of SIC-FETs can be enhanced by dynamic operation
« Combination of TCO and GBCO is possible
* VOCs detection in the low ppb range possible with SiC-FETs

« Signal processing is still a challenge
* Only small response towards VOCs
« Selectivity and stability needs to be improved
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