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At international level the mission of SENSOR: Nanotechnologies for Sensing and
Advanced Applications is to design and develop materials and processes to realize
devices and systems for functional applications.
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FP7 Project: MSP - Multi Sensor Platform for
Smart Building Management
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" Development of smart 3D-integrated multi-sensor
systems enabling indoor and outdoor environmental
monitoring!
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Indoors Outdoors
CO, CO,, VOCs, PM NO,, O;, CO, PM,,, PM, ¢, UFPs
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'%/ Fraunhofer

SIEMENS

" 17 partners

" 6 countries

= € 18.5 Mio

" 1/9/2013 start
= 3.5 years
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" Development of novel components & devices as ,tool-
box" for 3D-system integration

= Gas sensors and rH-sensor based on
Sn0O,, CuO, ZnO,WO0O,,...-NWs,

(bi)metallic NPs, Graphene, CNTs, &
Gas A AlGaN/GaN
Sensors Sensors . . .
Development = Thin film bulk resonator (FBAR) particle
H &T of sensor
Sensors Components Harvesting . Thermopile IR-SENsors
& Devices * . .
V-Light = Photovoltaic energy harvester with
sensor Harvesting interdigitated back contact (IBC) structure
= Piezoelectric energy harvester based on

ZnO-NWs and PVDF films
= SiC- and ZnO-NW based UV-A/B sensor
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" Worldwide unique CMOS based micro-hotplate Chip
® 8 micro-hotplates for 16 gas sensors (up to 400°C) (MCL, AMS, UNIBS)
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" Employment of integrated php arrays
" Employment of Through-Silicon-Via (TSVSs)

technology q m

" Unique php-array chip worldwide ! wwame.com
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" Patterning by photo lithography and
Ar ion etch

" Release of the microhotplate by
XeF, etching

3
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" AppliedSensor company (now AMS Germany) microhotplates
" Already used in commercial devices (thin & thick films).

electrode width
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UNIBS Gas Sensing Devices

" Proof-of-concept gas sensing measurements toward Ethanol, Acetone, CO and O,.

T=400°C - RH=50%@20°C
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UNIBS Gas Sensing Devices

" Proof-of-concept gas sensing measurements toward Ethanol, Acetone, CO and O,.
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" MSP demonstrator on PCB designed to fit into the housing
of the wearable wristband device (IMEC)

" Wireless system with best-in-class performance
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" The final MSP demonstrator device represents a unique
Integrated system worldwide

" MSP demonstrator on PCB designed to fit into the housing
of the wearable wristband device
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" Fully 3D-integrated overmolded MSP demonstrator device implementing 57
sensor devices! UV-A/B
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« Zappa, D., Molybdenum dichalcogenides for environmental chemical sensing, (2017) Materials, 10 (12), art. no. 1418.

« Kwoka, M., Lyson-Sypien, B., Kulis, A., Zappa, D., Comini, E., Surface properties of SnO2 nanowires deposited on Si substrate covered by Au catalyst studies by XPS,
TDS and SEM, (2018) Nanomaterials, 8 (9), art. no. 738.

» Abbatangelo, M., Nufiez-Carmona, E., Sberveglieri, V., Zappa, D., Comini, E., Sberveglieri, G., Application of a novel S3 nanowire gas sensor device in parallel with GC-
MS for the identification of rind percentage of grated Parmigiano Reggiano, (2018) Sensors (Switzerland), 18 (5), art. no. 1617.

* Nufiez Carmona, E., Sberveglieri, V., Ponzoni, A., Galstyan, V., Zappa, D., Pulvirenti, A., Comini, E., Detection of food and skin pathogen microbiota by means of an
electronic nose based on metal oxide chemiresistors, (2017) Sensors and Actuators, B: Chemical, 238, pp. 1224-1230.

» Galstyan, V., Poli, N., Comini, E., Highly sensitive and selective H 2 S chemical sensor based on ZnO nanomaterial, (2019) Applied Sciences (Switzerland), 9 (6), art. no.
1167.

* Helwig, A., Hackner, A., Mller, G., Zappa, D., Sberveglieri, G., Self-test procedures for gas sensors embedded in microreactor systems, (2018) Sensors (Switzerland), 18
(2), art. no. 453.

« Kwoka, M., Galstyan, V., Comini, E., Szuber, J., Pure and highly Nb-doped titanium dioxide nanotubular arrays: Characterization of local surface properties, (2017)
Nanomaterials, 7 (12), art. no. 456.

» Barreca, D., Gasparotto, A., Gri, F., Comini, E., Maccato, C., Plasma-Assisted Growth of B-MnO2 Nanosystems as Gas Sensors for Safety and Food Industry
Applications, (2018) Advanced Materials Interfaces, 5 (23), art. no. 1800792.

* Munasinghe Arachchige, H.M.M., Zappa, D., Poli, N., Gunawardhana, N., Comini, E., Gold functionalized MoO3 nano flakes for gas sensing applications, (2018) Sensors
and Actuators, B: Chemical, 269, pp. 331-339.

» Galstyan, V., Bhandari, M.P., Sberveglieri, V., Sberveglieri, G., Comini, E., Metal oxide nanostructures in food applications: Quality control and packaging, (2018)
Chemosensors, 6 (2), art. no. 16.
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« Baratto, C., Kumar, R., Comini, E., Ferroni, M., Campanini, M., Bottle-brush-shaped heterostructures of NiO-ZnO nanowires: Growth study and sensing properties, (2017)
Nanotechnology, 28 (46), art. no. 465502.

» Nufiez-Carmona, E., Bertuna, A., Abbatangelo, M., Sberveglieri, V., Comini, E., Sberveglieri, G., BC-MOS: The novel bacterial cellulose based MOS gas sensors, (2019)
Materials Letters, 237, pp. 69-71.

* Shahzamani, Z., Ranjbar, M., Comini, E., Goodarzi, M.T., Salamati, H., Sberveglieri, G., Palladium thin films on microfiber filtration paper as flexible substrate and its
hydrogen gas sensing mechanism, (2019) International Journal of Hydrogen Energy.

« Zappa, D., Galstyan, V., Kaur, N., Munasinghe Arachchige, H.M.M., Sisman, O., Comini, E., “Metal oxide -based heterostructures for gas sensors”- A review, (2018)
Analytica Chimica Acta, 1039, pp. 1-23.

« Mdller, G., Prades, J.D., Hackner, A., Ponzoni, A., Comini, E., Sberveglieri, G., Sensitivity-selectivity trade-offs in surface ionization gas detection, (2018) Nanomaterials,
8 (12), art. no. 1017.

* Moumen, A., Hartiti, B., Comini, E., El khalidi, Z., Arachchige, H.M.M.M., Fadili, S., Thevenin, P., Preparation and characterization of nanostructured CuO thin films using
spray pyrolysis technique, (2019) Superlattices and Microstructures, 127, pp. 2-10.

» El khalidi, Z., Hartiti, B., Siadat, M., Comini, E., Arachchige, H.M.M.M., Fadili, S., Thevenin, P., Acetone sensor based on Ni doped ZnO nanostructues: growth and
sensing capability, (2019) Journal of Materials Science: Materials in Electronics.

+ Kumarage, W.G.C., Wijesundera, R.P., Seneviratne, V.A., Jayalath, C.P., Kaur, N., Comini, E., Dassanayake, B.S., MgCI2 activation of CdS films: An alternative for
CdCl2, (2018) Journal of Photochemistry and Photobiology A: Chemistry, 367, pp. 171-177.

« Kaur, N., Zappa, D., Ferroni, M., Poli, N., Campanini, M., Negrea, R., Comini, E., Branch-like NiO/ZnO heterostructures for VOC sensing, (2018) Sensors and Actuators,
B: Chemical, 262, pp. 477-485.
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* Maccato, C., Bigiani, L., Carraro, G., Gasparotto, A., Sada, C., Comini, E., Barreca, D., Toward the Detection of Poisonous Chemicals and Warfare Agents by Functional
Mn304 Nanosystems, (2018) ACS Applied Materials and Interfaces, 10 (15), pp. 12305-12310.

» Bertuna, A., Faglia, G., Ferroni, M., Kaur, N., Arachchige, H.M.M.M., Sberveglieri, G., Comini, E., Metal oxide nanowire preparation and their integration into chemical
sensing devices at the SENSOR lab in Brescia, (2017) Sensors (Switzerland), 17 (5), art. no. 1000.

« Zappa, D., Bertuna, A., Comini, E., Kaur, N., Poli, N., Sberveglieri, V., Sberveglieri, G., Metal oxide nanostructures: Preparation, characterization and functional
applications as chemical sensors, (2017) Beilstein Journal of Nanotechnology, 8 (1), pp. 1205-1217.

« Cattabiani, N., Baratto, C., Zappa, D., Comini, E., Donarelli, M., Ferroni, M., Ponzoni, A., Faglia, G., Tin Oxide Nanowires Decorated with Ag Nanoparticles for Visible
Light-Enhanced Hydrogen Sensing at Room Temperature: Bridging Conductometric Gas Sensing and Plasmon-Driven Catalysis, (2018) Journal of Physical Chemistry C,
122 (9), pp. 5026-5031.

« El khalidi, Z., Comini, E., Hatrtiti, B., Moumen, A., Munasinghe Arachchige, H.M.M., Fadili, S., Thevenin, P., Kamal, A., Effect of vanadium doping on ZnO sensing
properties synthesized by spray pyrolysis, (2018) Materials and Design, 139, pp. 56-64.

« Donarelli, M., Milan, R., Rigoni, F., Drera, G., Sangaletti, L., Ponzoni, A., Baratto, C., Sberveglieri, G., Comini, E., Anomalous gas sensing behaviors to reducing agents of
hydrothermally grown A-Fe203 nanorods, (2018) Sensors and Actuators, B: Chemical, 273, pp. 1237-1245.

* Ponzoni, A., Baratto, C., Cattabiani, N., Falasconi, M., Galstyan, V., Nunez-Carmona, E., Rigoni, F., Sberveglieri, V., Zambotti, G., Zappa, D., Smetal oxide gas sensors, a
survey of selectivity issues addressed at the SENSOR lab, Brescia (ltaly), (2017) Sensors (Switzerland), 17 (4), art. no. 714.

« Epifani, M., Kaciulis, S., Mezzi, A., Altamura, D., Giannini, C., Tang, P., Morante, J.R., Arbiol, J., Siciliano, P., Comini, E., Concina, I., Solvothermal Synthesis, Gas-
Sensing Properties, and Solar Cell-Aided Investigation of TIO2—MoOx Nanocrystals, (2017) ChemNanoMat, 3 (11), pp. 798-807.

» Epifani, M., Kaciulis, S., Mezzi, A., Altamura, D., Giannini, C., Diaz, R., Force, C., Geng, A., Arbiol, J., Siciliano, P., Comini, E., Concina, |., Inorganic photocatalytic
enhancement: Activated RhB Photodegradation by surface modification of SnO2 Nanocrystals with V2 O5-like species, (2017) Scientific Reports, 7, art. no. 44763.
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=== SENSOR Lab Team

+ Few others missing!
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IIE presented by Elisabetta Comini - Brescia University and CNR-IDASC SENSOR Laboratory - BRESCIA (ITALY)
S Scanning Electron Microscope image of copper-oxide cluster, 3.5 microns in diameter, prepared by evaporation-condensation over alumina substrate,

The smile, nose and eye are present in the native SEM image, which has been solely color-enhanced. September 2009 v S
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