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Nazov pracoviska, na ktorom bol projekt rieSeny

Fakulta elektrotechniky a informatiky Slovenskej technickej univerzity v Bratislave (Ustav
elektroniky a fotoniky)

Nazov a stat zahraniéného pracoviska, ktoré spolupracovalo pri rieSeni

Prirodovedecka fakulta Univerzity Komenského v Bratislave (Katedra organickej chémie),
Centrum vedecko-technickych informacii (predtym: Medzinarodné laserové centrum).

Udelené patenty/podané patentové prihlasky, vynalezy alebo uzitkové vzory, ktoré su
vysledkami projektu

[1] ,Struktdra na extrakciu svetla z aktivnej oblasti organickych elektroluminiscenénych diéd
na baze vodivych polymérov a spbsob jej vyroby*, €islo prihlasky 150-2018, prihlasovatel
Slovenska technicka univerzita v Bratislave, pévodcovia: Jakabovi€¢ Jan, Weis Martin,
Kuzma Anton, Juhasz Peter, Novota Miroslav, Mi¢jan Michal, Hanic Michal.

[2] ,Difazor par monomeéru parylénu®, Cislo prihlasky 141-2018, prihlasovatel Slovenska
technicka univerzita v Bratislave, pbdvodcovia: Jakabovi¢ Jan, Weis Martin, Novota Miroslav,
Mi¢jan Michal.

[3] ,Ventil par monoméru parylénu®, €islo prihlasky 140-2018, prihlasovatel Slovenska
technicka univerzita v Bratislave, pévodcovia: Weis Martin, Jakabovi¢ Jan, Novota Miroslav,
Mi¢jan Michal, Hanic Michal.

[4] ,Aktivny celoorganicky opticky vinovod na baze vodivych polymérov pre pouzitie v
elektro optickych prvkoch®, €islo prihlasky 64-2018, prihlasovatel Slovenska technicka
univerzita v Bratislave a Medzinarodné laserové centrum, pévodcovia: Weis Martin, Juhasz
Peter, Novota Miroslav, Mi¢jan Michal, Hanic Michal, Martin Tomaska, Jakabovi¢ Jan,
Chovan Jozef, Uherek FrantiSek.

[5] "Organicky polom riadeny tranzistor" - PUV 234-2020. Pévodcovia: Neviela Juraj, Mi¢jan
Michal, Novota Miroslav, Weis Martin, Donoval Martin, Vardzak Adam, Sobota Michal,
Vincze Tomas, Rezo Vratislav.

Najvyznamnejsie publikacie (knihy, €lanky, prednasky, spravy a pod.) zhrnujuce
vysledky projektu — uvedte aj publikacie prijaté do tlace

[ADC1] MICJAN, Michal - NOVOTA, Miroslav - TELEK, Peter - DONOVAL, Martin - WEIS,
Martin. Hunting down the ohmic contact of organic field-effect transistor. In Chinese Physics
B. Vol. 28, No. 11 (2019), Art. no. 118501 [6] s. ISSN 1674-1056 (2018: 1.469 - IF, Q3 -
JCR BestQ, 0.339 - SJR, Q3 - SJR Best Q). V databaze: DOI: 10.1088/1674-1056/ ; CC:
000493082100004.
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[ADC2] HAGARA, Jakub, et al. Novel highly substituted thiophene-based n-type organic
semiconductor: structural study, optical anisotropy and molecular control. CrystEngComm,
2020, 22.42: 7095-7103.

[ADC3] URBANCOVA, Petra - GORAUS, Matej - PUDIS, Du$an - HLUBINA, Petr - KUZMA,
Anton - JANDURA, Daniel - DURISOVA, Jana - MICEK, Patrik. 2D polymer/metal structures
for surface plasmon resonance. In Applied Surface Science. Vol. 530, (2020), Art. no.
147279 [6] s. ISSN 0169-4332 (2020: 6.707 - IF, Q1 - JCRBest Q, 1.295 - SJR, Q1 - SIR
Best Q). V databaze: SCOPUS: 2-s2.0-85088366556 ; CC: 000562343800009 ; DOI:
10.1016/j.apsusc.2020.147279.

[ADC4] FERIANCOVA, Lucia - CIGAN, Marek - GMUCOVA, Katarina - KOZISEK, Jozef -
NADAZDY, Vojtech - PUTALA, Martin. Effect of electron-withdrawing groups on molecular
properties of naphthyl and anthryl bithiophenes as potential n-type semiconductors. In New
Journal of Chemistry. Vol. 45, iss. 22 (2021), s. 9794-9804. ISSN 1144-0546 (2020: 3.591 -
IF, Q2 - JCR Best Q,0.693 - SJR, Q1 - SUIR Best Q). V databaze: DOI: 10.1039/d1nj01100f
; SCOPUS: 2-s2.0-85107661063 ; CC: 000658494300008.

[ADC5] VINCZE, Tomas - MICJAN, Michal - PAVUK, Milan - NOVAK, Patrik - WEIS, Martin.
Fabrication of cupric oxide- based transistors by sol—gel technique. In Journal of Materials
Science: Materials in Electronics. Vol. 32, iss. 6 (2021), s. 6883-6889. ISSN 0957-4522
(2020: 2.478 - IF, Q3 - JCR BestQ, 0.489 - SUR, Q2 - SJR BestQ). V databaze: WOS:
000617293300002 ; CC:000633105400012 ; SCOPUS: 2-s2.0-85100746551 ; DOI:
10.1007/s10854-021-05393-9.

[ADC6] FERIANCOVA, Lucia, KMENTOVA Iveta, MICJAN Michal, PAVUK Milan, WEIS
Martin, PUTALA Martin. Synthesis and effect of the structure of bithienyl-terminated
surfactants for dielectric layer modification in organic transistor, In Materials, 2021, prijaté do
tlacCe.

[ADC7] VINCZE, Tomas - MICJAN, Michal - PAVUK, Milan - NOVAK, Patrik - WEIS, Martin.
Fabrication of cupric oxide-based transistors by sol-gel technique using binary solvent
mixture, In Journal of Materials Science: Materials in Electronics, 2021, v recenznom konani
[ADC8] VINCZE, Tomas - MICJAN, Michal, NEVRELA, Juraj - DONOVAL, Martin - WEIS,
Martin. Photoresponse dimensionality of organic field-effect transistor, In Materials, 2021, v
recenznom konani

[ABA1] MICJAN, Michal - WEIS, Martin. Organic electronic materials and devices. In
Advances in Microelectronics: Reviews, Volume 3. Barcelona : IFSA Publishing, 2021, S.
19-74 [6,176 AH]. ISBN 978-84-09-33338-7.

Uplatnenie vysledkov projektu

Vysledky projektu boli zakladom pre publikovanie 8 publikacii v zahrani¢nych karentovanych
Casopisoch a 17 vedeckych prispevkov v zbornikoch. Vysledky projektu si nasli svoje
uplatnenie aj v 4 podanych patentoch a jednej prihlaSke uzitkového vzoru.
Nezanedbatelnym vystupom bola aj vedecka monografia ¢lenov RK - Michala Mi¢jana a
Martina Weisa s nazvom ,,Organic electronic materials and devices® v knihe Advances in
Microelectronics: Reviews vydana v zahrani€nom vydavatelstve a registrovana v
databazach Web of Science. S poteSenim mdzeme konStatovat’' Ze vdaka vysledkom
projektu bolo mozné sa zapojit aj do EU projektov. Je to hlavne projekt "Boost Of Organic
Solar Technology for European Radiance" (BOOSTER), v ramcivyzvy H2020, ktory priamo
nadvazuje na vysledky dosiahnuté v oblasti organickej elektroniky. Dosiahnuté nové
vysledky boli okamzite implementované aj do vychovno-vzdelavacieho procesu ¢o
podporuje interdisciplinarny profil absolventa, boli zakladom novych tém Studentov
doktorandského Studia a prispeli ku vzniku novych postdoktorandskych miest.

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

Hlavnym ciefom projektu bolo vyvinut' fotodetektory na baze organickych polovodiCov s
vyuzitim pokrocCilych organickych materialov a novych technologii depozicie. Na overenie
urovne sucasneého stavu problematiky boli navrhnuté a vyrobené dvojvrstvové organické
fotodiédy zo znamych materialov. Nasledne, aby sa optimalizovala u€innost premeny
energie, bola navrhnutd a uspesne overena viacvrstvova Struktura. Navrh a syntéza novych
organickych molekul vhodnych pre samo-usporiadané monovrstvy (povrchova modifikacia
hradlovych dielektrik) alebo aktivne vrstvy (organicky polovodi¢) uspesne viedli ku prvkom s
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vyrazne vy$Sou vodivostou. Syntéza organickych polovodi¢ov s vodivostou typu n a
vysokou efektivnou pohyblivostou je sice neoCakavanym, ale vefmi chvalyhodnym
uspechom. Okrem toho sa vyskum zameriaval na modelovanie distriblcie naboja v prvkoch
organickej elektroniky v Strukture organickych pofom riadenych tranzistorov. Podrobna
analyza prechodovych prudov odhalila, Ze pomalu relaxaciu spdsobuju elektrony
transportované v organickom polovodi€i s vodivostou typu p. Model nahodného pohybu
navyse potvrdil jednorozmerny transport naboja fotogenerovanych nabojov. Zaverom
mozeme tvrdit’ Ze projekt vdeobecne prispel k zvySeniu poznania v problematike senzorov
na baze organickej elektroniky a napomohol ku zlepSeniu aplikovatelnosti ziskanych
poznatkov.

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

The project's main goal was to develop organic-semiconductor-based photodetectors using
advanced organic materials and novel deposition technologies. To prove the state-of-the-art
level, the double-layer organic photodiodes were designed and manufactured.
Subsequently, to optimize the energy conversion efficiency, the multilayer structure has
been proposed and successfully verified. The design and synthesis of novel organic
molecules suitable for self-assembled monolayers (surface modification) or active layers
(organic semiconductor) successfully led to high-performance devices. The synthesis of
organic semiconductors with n-type conductivity and high effective mobility is an unexpected
but highly praiseworthy success. Furthermore, the charge distribution modelling in organic
electronics devices has been investigated in the organic field-effect transistor structure. The
detailed analysis of the transient currents revealed that the slow relaxation is caused by the
electrons transported in the organic semiconductor of p-type conductivity. In addition, the
random walk model confirmed the one-dimensional charge transport of photogenerated
charges. In conclusion, we can say that the project generally contributed to increasing
knowledge in organic-electronics-based sensors and helps improve the applicability of
knowledge.
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