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Uplatnenie vysledkov projektu

Dosiahnuté a publikované vedecké vysledky v oblasti hladania novych plynovocitlivych
materialov nasli uplatnenie a kvalifikovali nas do projektu 7. RP ENIAC JU ¢&. 621272/2014:
Sensor technologies enhanced safety and security of buildings and its occupants. V ramci
tohto projektu intenzivne spolupracujeme s firmou AppliedSensor GmbH Reutlingen,
Nemecko, na vyvoji nového senzoroveho prvku na detekciu plynov, kde sa v su€asnosti
testuju nami vyvinuté NiO tenké vrstvy.

CHARAKTERISTIKA VYSLEDKOV

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

Boli vyvinuté, pripravené a charakterizované plynovocitlivé prvky na baze NiO vrstiev spolu s
Ti/Pt mikrovyhrievaémi umiestnenymi na polyimidovej membrane uchytenej na Si substrate,
ktoré predstavuju perspektivne prvky pre MEMS senzorové polia. Zavesena membrana
$tvorcového tvaru s dizkou strany 150 um a $tyri mikromostiky boli vyrobené z 3 um hrubého
polyimidu. Zistili sme, Ze teplota vyhrievac¢a na Pl membrane méze rast az do 350°C pri
spotrebe okolo 40 mW. Boli zmerané odozvy NiO senzora na pritomnost velmi nizkych
koncentracii vodika (10-100 ppm). Na$ vyskum potvrdil potencial pouzitia naprasovanych
nanokrystalickych NiO vrstiev na detekciu 5 ppm etanolovej koncentracie pri pracovnej
teplote 250°C.

Bol experimentalne pripaveny a teoreticky opisany vysokocitlivy senzor na vodik pracujuci pri
izbovej teplote, ktory je zaloZeny na vertikalnej Struktire Pt-TiO2-Pt. Senzor pozostava z 30
nm hrubej TiO2 nanokrystalickej vrstvy obsahujucej zrna velkosti okolo 10 nm, ktora je
umiestnena medzi spodnu Pt a vrchnu elektrédu vytvarovanu do dlhého uzkeho Pt pasika. Ak
Sirku vrchnej elektrody zmensime pod 100 nm a menej, mézeme zaznamenat zmenu
hodnoty elektrického odporu pri detekcii vodika o 7 radov za &as krat$i ako niekofko sekund
pri izbovej teplote.

Bol vyvinuty a vySetrovany senzor vodika pracujuci ako Schottkyho didda s Pt/NiO
absorp&nou hradlovou vrstvou. Bolo dokazané, Ze parametre Schottkyho rozhrania (vySka
bariéry, idealiza¢ny koeficient) ako aj parametre senzora (citlivost, ¢as odozvy) je mozné ladit
pomocou hrubky NiO vrstvy na rozhrani. Merana diéda vykazovala az 60 nasobny narast
citlivosti senzora pri optimalnej 20 nm NiO vrstve v porovnani s konvenénou Strukturou
Schottkyho diédy na baze Pt/AlGaN/GaN.

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

NiO gas sensing element and Ti/Pt microheater prepared on a polyimide membrane on silicon
as a prospective device for MEMS sensor arrays has been developed, fabricated and
characterized. Both the suspended membrane (150x150 um2) and four microbridges were
made of 3 um of polyimide. It was found that the temperature of the heater on the PI
membrane could be raised to 350°C at very low power consumption of about 40 mW. NiO
sensor behaviour towards very low (10-100 ppm) hydrogen was measured. Our results also
demonstrated the potential of sputtered nanocrystalline NiO films to detect 5 ppm of ethanol
vapour concentration in air and to operate at temperature of 250°C.

The fast highly-sensitive room-temperature hydrogen gas sensor based on the nanoscale Pt-
TiO2-Pt sandwich has been realized experimentally and described theoretically. The sensor
consists of a thin (~30 nm) nanocrystalline TiO2 layer with ~10 nm grains, placed between the
bottom Pt electrode layer and top Pt electrode shaped as a long narrow stripe. Specifically,
the sensor response as high as ~ 10exp7 and the response time as short as a few seconds
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are observed at room temperature if the width of the top Pt electrode is reduced down to ~100
nm and below.

A hydrogen sensor based on a Schottky gate diode equipped with a Pt/NiO gate absorption
layer has been developed and investigated. It was shown that the parameters of the gate
interface (barrier height, ideality factor) and the hydrogen sensory performance (sensitivity,
time response) can be tuned with the thickness of the NiO interfacial layer. The diode
exhibited a 60-fold increase in sensitivity for an optimized 20 nm thick oxide interlayer
compared with that of a conventional Pt/AIGaN/GaN gate diode sensor.
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Svojim podpisom potvrdzujem, Ze Uudaje uvedené v zaverecnej karte su pravdivé a uplné
a suhlasim s ich zverejnenim.

Zodpovedny riesitel Statutarny zastupca prijemcu
prof. Ing. Ivan Hotovy, DrSc. prof. RNDr. Gabriel Juhas, PhD.

V Bratislave 26.11.2014 V Bratislave 27.11.2014r

" podpis zodpovedného riesitela podpis Statutarmeho zastupcu prijemeu
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