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Nazov projektu Eviden¢né ¢islo projektu APWV-17-0522

Moderna organicka elektronika s rozvojom technoldgie organickej tlace pre flexibilné
biosenzory

Zodpovedny rieSitel doc. Ing. Martin Weis, PhD.
Priiemca POWERTEC s.r.o.

Nazov pracoviska, na ktorom bol projekt rieSeny

Spolo¢nost Powertec s.r.o. a Univerzita Komenského v Bratislave (Katedra organickej
chémie).

Nazov a stat zahraniéného pracoviska, ktoré spolupracovalo pri rieSeni

Molecular and Organic Semiconductor Technology, Microelectronic Group - University of
Padova, ltaly. Profesor Andrea Cester.

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

[1] Diftzor par monoméru parylénu, Cislo prihlasky 141-2018, Datum podania prihlasky
06.12.2018 Jakabovi¢ Jan, Weis Martin, Novota Miroslav, Mi¢jan Michal

[2] Ventil par monoméru parylénu, Cislo prihlaSky 140-2018, Datum podania prihlagky
06.12.2018 Weis Martin, Jakabovi¢ Jan, Novota Miroslav, Mi¢jan Michal

[3] Teplotny senzor na baze PEDOT:PSS - PUV 232-2020. Neviela Juraj, Mi¢jan Michal,
Novota Miroslav, Weis Martin, Donoval Martin, Vardzak Adam, Sobota Michal, Vincze
Tomas, Rezo Vratislav.

[4] Organicky polom riadeny tranzistor - PUV 234-2020. 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.) zhrnujice
vysledky projektu — uvedte aj publikacie prijaté do tlace

[1.ABA] 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.

[2.ADC] 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 - SJUR, Q3 - SJR Best Q). V databaze: DOI: 10.1088/1674-1056/ ; CC:
000493082100004.

[3.ADC] TISOVSKY, Pavol - GAPLOVSKY, Anton - GMUCOVA, Katarina - NOVOTA,
Miroslav - PAVUK, Milan - WEIS, Martin. Synthesis and characterization of new
[1]benzothieno[3,2-b] benzothiophene derivatives with alkyl-thiophene core for application in
organic field-effect transistors. In Organic Electronics. Vol. 68, (2019), s. 121-128. ISSN
1566-1199 (2018: 3.495 - IF, Q1 - JCR Best Q, 0.937 - SJR, Q1 - SJR Best Q). V databaze:
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CC: 000460892800018 ; SCOPUS: 2-s2.0-85061337320 ; DOI:
10.1016/j.orgel.2018.12.002. ) )

[4.ADC] 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 - SJR, Q2 - SIR Best Q). V databaze:
WOS: 000617293300002 ; CC:000633105400012 ; SCOPUS: 2-s2.0-85100746551 ; DOI:
10.1007/s10854-021-05393-9.

[5.ADC] TISOVSKY, Pavol - DONOVALOVA, Jana - KOZISEK, Jozef — HORVATH,
Miroslav — GAPLOVSKY, Anton. Reversible ON/OFF and OFF/ON, light-stimulated binding,
or release processes of metal cations from isatin diarylhydrazone complexes in solution.In
Journal of Photochemistry & Photobiology, A: Chemistry, 2021, v recenznom konani.
[6.ADC] 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

[7.ADC] VINCZE, Tomas - MICJAN, Michal, NEVRELA, Juraj - DONOVAL, Martin - WEIS,
Martin. Photoresponse dimensionality of organic field-effect transistor, In Materials, 2021, v
recenznom konani

Uplatnenie vysledkov projektu

Vysledky projektu boli zakladom pre publikovanie 6 publikacii v zahrani€énych karentovanych
Casopisoch a 13 vedeckych prispevkov v zbornikoch. Uz po€as rieSenia projektu dosiahli
publikované karentované ¢lanky 9 zahrani¢ny citacii podla SCI. Vysledky projektu si nasli
svoje uplatnenie aj v 2 podanych patentoch a dvoch prihlaSkach 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 mbéZeme konstatovat, Ze vdaka vysledkom
projektu bolo mozné sa zapoijit aj do EU projektov. Projekt "Research, design and
implementation of a production method of new organic semiconductors sensors and design
of new signal processing biomedical chips for use in the field of medical diagnostics and
improvement of early-stage cancer diagnostics with the future goal of ensuring the large-
scale production" bol podany v ramcivyzvy IPCEI (z anglického ,Important Projects of
Common European Interest®) “) o su dblezité projekty spoloéného eurépskeho zaujmu.
Projekt bol nominovany na pred-notifikaciu Eurdpskej komisii vo vyzve IPCEi v oblasti
"mikroelektronika". Projekt priamo nadvazuje na vysledky ziskané v ramcirieSeného APV
projektu. Projekt "Research and International Networking on Emerging Inorganic
Chalcogenides for Photovoltaics" (€islo projektu OC-2021-1-25446) bol podany v ramci
vyzvy COST Action a patri medzi Eurdpske projekty vyvolané rieSenim projektu APVV.
Projekt sa primarne zameriava na rieSenie vybranych problémov v oblasti fotovoltiky a
rieSitel projektu tam uplatfiuje znalosti z fotoodozvy polovodiCov ziskané z rieSenia APV
projektu. Prave vdaka skusenostiam a transportu fotogenerovaného naboja sa tak riesitef
stal plnohodnotnym a prizvanym &lenom konzorcia EU projektu o napomaha
medzinarodnej spolupraci v tejto vednej oblasti.

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

Projekt ORPRIC bol zamerany na vyvoj originalnych materialov a technologii vhodnych pre
pripravu organickych elektronickych prvkov na baze organickych materialov s vyuzitim
technoldgie tlaCe (tzv. tlatena elektronika). Hlavnym vysledkom projektu je vyvinuta a
optimalizovana technolégia tlace materidlovych atramentov so Specifickymi elektrickymi
vlastnost'ami. Boli navrhnuté a syntetizované nové organické materialy vhodné pre
materialové atramenty. Vdaka vyvinutym technolégiam tlace bolo mozné pripravit
elektronické prvky na flexibilnych susbtratoch ktoré boli nasledne charakterizované a bola
overena ich funk¢énost'. Boli optimalizované pine tlacené obvody zaloZené na prvkoch
organickej elektroniky s vyuzitim vodivych polymérov a kovovych nanocasticovych
atramentov. Optimalizaciou technoldgie tlaCe kovovych nanoc¢asticovych atramentov bola
dosiahnuta priprava tranzistora s dizkou kanala 13 mikrénv &o zodpoveda suéasnym limitom
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tejto technologie vo svete. Taktiez bola uskutoénena syntéza novych fotospinatelnych
materialov vhodnych do optickych pamati a fotodetektorov. Vedecké vysledky tohto projektu
boli zakladom pre 6 publikacii v zahrani¢nych karentovanych ¢asopisoch a 13 vedeckych
prispevkov v zbornikoch.

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

The ORPRIC project was focused on the development of original and novel materials and
technologies suitable for the fabrication of organic electronics devices based on organic
materials using printing technology (so-called printed electronics). The main project goal is a
development and optimization of the technology for printing of material inks with specific
electrical properties. Novel organic materials suitable for material inks have been developed
and synthesized. Thanks to the developed printing technologies, it was possible to fabricate
electronic devices on flexible substrates. These devices were subsequently characterized
and their functionality was verified. Fully-printed circuits based on organic electronics
devices have been optimized using conductive polymers and metallic nanoparticle inks. The
metal nanoparticle ink printing technology optimization was successful. Fabrication of
transistor device with the channel length of 13 microns belongs to the state-of-the-art using
the inkjet printing technology. The synthesis of new photoswitchable materials suitable for
optical memories and photodetectors was also performed. The scientific outcome of this
project was reported in 6 publications in well-recognized international journals and 13
conference proceedings.
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