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V ¢om vidite uplatnenie
vysledkov tohto projektu:

Mikrobolometer sluzi ako detektor THz ziarenia. Uplatni sa v chemickych senzoroch plynov. Ne-
vyzaduje chladenie. Je rozsiritelny na maticu senzorov a TV zobrazenie scény v THz pasme.

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

Projekt mal za ciel pripravit na monokrystalickom substrate GaAs monokrystalickll vrstvu manganitu so strmou zavislostou odporu
od teploty, ktora by po tvarovani metdédou mikroobrabania slizila ako detektor elektromagnetického Ziarenia na bolometrickom
principe. Navrh detektora bol smerovany na frekvenént oblast’ tzv. terahertzovej medzery (1-10 THz) kde je nedostatok vhodnych
detektorov. Pri navrhu sa zohl'adiiovala poziadavka na jeho buduce rozsirenie na 2D maticu detektorov, ktora umozni zobrazenie
scény v THz pasme s frekvenciou niekol’ko snimok za sekundu.

Vyvinuty detektor pozostava z tenkovrstvového disku manganitu Lag ¢Sty 33MnO;, takze moZe pracovat’ pri izbovej teplote. Uspesne
sme vyriesili problém ako narast’ vrstvu krystalického manganitu na GaAs podlozke pri teplote vyssej nez je hrani¢na teplota, pri
ktorej sa GaAs rozklada, pouzitim MgO medzivrstvy. Dosiahnuty teplotny koeficient odporu manganitovej vrstvy je TKR =0.015 K
!, o je skoro 10x viac neZ u kovov. Na zvysenie citlivosti mikrobolometra je manganitovy disk umiestneny v ohnisku
Sirokopasmovej antény. Obe sucasti st na 2 um tlstej GaAs membrane zhotovenej RIE leptanim 300 pm hrubého substratu.

Detektor bude sluzit pre detekciu THz Ziarenia a najde uplatnenie v rdznych chemickych senzoroch skodlivych plynov a par.

V ramci projektu sme vyvinuli aj bizmutovy variant detektora, kde LSMO disk je nahradeny Bi.

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

The goal of the project was to prepare on a single-crystalline GaAs substrate a single-crystalline layer of manganite showing steep
R(T) dependence and then pattern it by micromachining into a microbolometer. The microbolometer is designed for the “THz gap”
region (1-10 THz), and the design foresees its future enhancement into TV camera for visualization of a scene in THz range.

The microbolometer developed within this project consists of thin-film disk of Lag 7Sty 33MnO; which implies that it can work at
room temperature. We have successfully solved the problem of growing the single-crystalline manganite film on GaAs substrate at
the temperature exceeding the limit temperature above which the GaAs decomposes. We used MgO buffer layer for this purpose.
The value of TCR achieved is 0.015 K™', which is abot 10 times higher than that of metals.

In order to increase sensitivity, the manganite disk is placed in a feeding point of a wide-band antenna. Both elements are placed on a
2 pm thick GaAs membrane fabricated by micromaching of the 300 pm thick substrate.

The microbolometer is intended for detection of THz radiation and its application field is in chemical sensors of gases and vapours
important from the point of view of ecology and security.

In addition, a microbolometer variant was developed in which manganite disk was replaced by Bi disk.
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