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V ¢om vidite uplatnenie
vysledkov tohto projektu:

Mikrosystém mdze byt zabudovany v prenosnych meracich a detekénych pristrojoch a zariadenich
a implementovany v sietovych aplikaciach pri ochrane a monitorovani zivotného prostredia.

Podpisom zaverec¢nej karty rieSitel’ vyjadruje svoj stihlas ku zverejneniu udajov v nej uvedenych.
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Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu (max. 20 riadkov) - slovensky:

Vysledkom riesenia projektu je funkény ¢ip mikrosystému o velkosti 2x2 mm’ nachadzajiici sa na 1 pm hrubej
AlGaAs/GaAs membrane s plochou 150x150 pm® a zaveseny na 4 mikromostikoch girky 35 pm. Cely samonosny
mikrosystém je umiestneny nad dutinou s rozmermi 400x400 pm’® v objemovom GaAs substrate s hrabkou 350 pm.
Mikrosystém obsahuje TiN/Pt mikrovyhrievac, TiN/Pt snimac¢ teploty, mikrosenzor plynu tvoreny sustavou Pt
interdigitalnych elektréd a plynovo-citlivou NiO vrstvou. Komunikdciu mikrosystému s vonkaj$§im prostredim
zabezpecuje 6 expandovanych kontaktov nachadzajicich sa objemovom GaAs substrate, pricom tieto su prepojené
s mikrosystémom na membrane cez 3 pary privodnych vodicov s minimalnou Sirkou 15 pm. Naviac v ramci
technologického procesu sa na GaAs substrate vytvorili aj 3 typy roznych testovacich Struktar, ktoré umoziuji
merat’ a verifikovat’ jednotlivé subsystémy. Na vertikalne elektroizolacné oddelenie medzi mikrovyhrievacom
a mikrosenzorom plynu bol pouzity polyimid PI 2555 hrubky 1,5 pm. Technologicky proces pripravy mikrosystému
je znacne zlozity a na jeho pripravu sa pocas jedného obeznika pouzilo 10 fotolitografickych masiek a zrealizovalo
26 technologickych operacii.

Bola zvladnuta technologia pripravy nanokrystalickych NiO tenkych vrstiev pomocou metddy jednosmerného
reaktivneho magnetronového naprasovania v zmesi pracovnych plynov argonu a kyslika anasledne na takto
pripravenych NiO vrstiev sa modifikoval ich povrch pomocou vel'mi tenkych Pt a Au vrstviciek (1 a 7 nm).
Pomocou programov ANSYS, DEETEN a Cowentor Ware boli simulované elektro-tepelné a tepelno-mechanické
vlastnosti mikromechanickych Struktur na baze GaAs. Boli navrhnuté a modelované rézne typy a topologie
mikromechanickej Struktury vychadzajiuce ztenkej 1 um hrubej membrany tvorenej dvojvrstvou AlGaAs a GaAs
Stvorcového tvaru.

Boli testované funk¢né vlastnosti pripravenych mikrosystémov na pritomnost’ vodika a etanolu v rozsahu 1000 az
10000 ppm pri pracovnych teplotach do 210°C.

Suhrn vysledkov rieSenia projektu a naplnenia ciel’ov projektu (max. 20 riadkov) - anglicky:

e Main result of the project is functional chip microsystem of size 2x2 mm? situated on 1 um AlGaAs/GaAs membrane

(150x150 pm®) and suspended on 4 microbridges of 35 pum in width. The cavity under the microsystem through
GaAs substrate (350 pm) is 400x400 um’. Developed microsystem contains of TiN/Pt microheater, TiN/Pt sensor
element and NiO gas microsensor. The communication between microsystem and outside is realized by 6 expanded
contact pads prepared on bulk GaAs substrate and connected through 3 pairs of line wires with minimal 15 pm in
width. Three different testing structures were designed and fabricated in the framework of microsystem technology
and they allow us to measure and verify some subsystems. The barrier insulating layer of polyimide PI 2555 (1,5 pm)
between microheater and gas microsensor was sandwiched. Technology process was very complex and 10
photolithographic masks and 26 technological steps were used.

Technology of nanocrystalline NiO thin films using dc reactive magnetron sputtering in a mixture of oxygen and
argon were developed. Subsequently very thin Pt and Au overlayers with a thickness of about 1 and 7 nm on top of
the NiO surface were deposited by magnetron sputtering.

Two-dimensional simulations of electro-thermal and thermo-mechanical properties of GaAs-based micromechanical
structures by ANSYS, DEETEN and Cowentor Ware were realized. Different types and topologies of
micromechanical structure coming from square shape AlGaAs/GaAs suspended structure of 1 pm were designed and
modeled.

Detailed characterization of the responses of gas sensing microsystems to hydrogen and ethanol in the range from
1000 to 10 000 ppm were tested.
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