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Uplatnenie vysledkov projektu

Moznosti vyuzitia

- Automobilovy priemysel - snimanie tlaku v dieselovych motoroch automobilov s priamym
vstrekovanim.

- Letecky a kozmicky priemysel — monitorovanie tlaku na kridlach lietadiel a kozmickych lodi.

- Metrolégia vysokych tlakov v potravinarskom a strojarskom priemysle — vysokotlakova
sterilizacia potravin a vysokotlakové rezanie vodnym lucom.

- Geotechnika — hibkové monitorovanie zmien tlaku vo vrtoch
CHARAKTERISTIKA VYSLEDKOV

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v slovenskom jazyku
(max. 20 riadkov)

Riesitelsky tim projektu naplnil hlavny cieleny vystup projektu. Navrhol novy koncept
membranovych MEMS senzorov tlaku, pozostavajuci z kruhovych tranzistorov s vysokou
pohyblivostou elektrénov (C-HEMT) ako snimacich prvkov, integrovanych na kruhovych
AlGaN/GaN membranach. Realizoval dva alternativne prototypy MEMS senzorov
sofistikovanym procesnym vyvojom, v ktorom modelovanie a simulacia senzora prebiehala v
priamej iteracii s jeho experimentalnou funkénou analyzou. Za u€elom naplnenia tohto ciela
bol vytvoreny mechanicky a piezoelektricky model senzora, bola vypracovana metodolégia
merania a uréovania rezidualnych napati membran, vypracovana metodoldgia snimania tlaku
na baze nového principu a implementovana nova vysokoteplotna konstrukcia senzora.

Navrhnuté a realizované MEMS senzory tlaku v oboch technologickych modifikaciach
(cielené vystupy projektu), spifiaju viaceré atributy originality v samotnom navrhu (kruhovy
tranzistor ako snimaci prvok na kruhovej a prstencovej AIGaN/GaN membrane, presné
polohovanie prstencovych zbernych elektréd na membrane), technolégii (pouzita nova
vysokoteplotna konstrukcia snimacich prstencovych hradiel na baze IrO2, dosiahnuta vysoka
selektivita v tvarovani membran), operacnej funk&nosti (pouZzity novy princip snimania tlaku,
ladenie pracovnej oblasti snimanych tlakov), ako aj aplikacii (meranie tlakov v extrémnom
prostredi vysokych tepl6t a chemicky agresivneho prostredia). Zmienené originalne pristupy v
navrhu, technolégii, funkénom principe snimania ako aj aplikacii rozhodli o jeho patentovej
ochrane doma ako aj v zahranici.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v anglickom jazyku
(max. 20 riadkov)

The research team of this project has fulfilled the main aimed project output. It has designed a
new concept of membrane MEMS pressure sensors consisting of circular high electron
mobility transistors (C-HEMTS) as sensing devices integrated on circular AlGaN/GaN
membranes. It processed two alternative prototypes of MEMS sensors by sophisticated
process development in which the modeling and simulation is made in a direct iteration with
the experimental functional analysis of the sensors. To fulfil the main project aims the
research team created real mechanical and piezoelectric model of the sensors, it elaborated
methodology of determination of membrane residual stresses, it elaborated the methodology
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of pressure sensing based on new principle, and it implemented a new high temperature
construction of the sensors.

New designed and processed MEMS pressure sensors in both alternative design
constructions showed several aspect of originality in design (circular HEMT as sensing device
on circular and ring AIGaN/GaN membrane, precise position of ring collected gate electrodes
on membrane), in technology (adopted new high temperature design construction of ring gate
collected electrodes based on IrO2 conductive metal oxides, high etching selectivity and
anisotropy in membrane patterning), in sensing functionality (adopted new pressure sensing
principle, tuning of operated pressure sensing range) as well as in application (pressure
measuring and sensing in harsh conditions of high temperature and high chemical aggressive
environment. Originalities as mentioned in sensor design, technology, functionality and
application has decided to cover the sensors by the patent application.
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Svojim podpisom potvrdzujem, Ze Udaje uvedené v zaverecnej karte su pravdivé a uplné
a suhlasim s ich zverejnenim.

Zodpovedny riesitel Statutarny zastupca prijemcu
\% dd. mm. rrrr \% dd. mm. rrrr
podpis zodpovedného riesitela podpis Statutarneho zastupcu prijemcu
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