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Udelené patenty/podané patentové prihlasky, vynalezy alebo uzitkové vzory, ktoré su
vysledkami projektu
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2. Martin Weis, Jan Jakabovi¢, Martin Donoval, Kuzma Anton, Jan Uhrik, Martin Dafricek,
Daniel Donoval, “Spbésob depozicie organickych polovodi¢ov z roztoku naklonenim®, €islo
prihlasky 105-2012.
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NajvyznamnejSie publikacie (knihy, €lanky, prednasky, spravy a pod.) zhriiujuce
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2. Lubica Stuchlikova, Martin Weis, Peter Juhasz, Arpad Kosa, Ldislav Harmatha, Jan
Jakabovic, ,Defect Analysis of Pentacene Diode®, Acta Physica Polonica A, 125, 1038 (2014).



3. Jan Uhrik, Jan Jakabovic, Alexander Satka, Andrej Vincze, Sona Flickyngerova, Lubomir
Sladek, Anton Kuzma, Peter Juhasz, Frantisek Horinek, Karol Rendek, Peter Telek, Martin
Donoval, Martin Weis, ,Effects of substrate condition on calcium corrosion and its role in the
calcium test for water vapour transmission rate“, Corrosion Science, 88, 400 (2014).

4. A. Fulopova, P. Magdolen., I. Sigmundova, P. Zahradnik, E. Rakovsky, M. Cigan,
"Benzotristhiazole based Chromophores for Nonlinear benzobisthiazole — Preparation and
Optical Properties" J. Mol. Struct. 1027, 70 (2012).

5. A. Cibova, P. Magdolen, A. Filldpova, P. Zahradnik, "Conjugated push-pull salts derived
from linear benzobisthiazole— preparation and optical properties”, Chem. Pap. 67, 110 (2013).

Uplatnenie vysledkov projektu

Ziskané vysledky vyskumu uz v su€asnosti nachadzaju uplatnenie pri vyvoji senzorickych
Struktar a ich aplikacii v medicinskej technike pri snimani biosignalov. Pri rieSeni uvedenegj
problematiky Gzko spolupracujeme so spin-off firmami NanoDesign a Powertec. O ziskané
vysledky projektu maju zaujem aj zahrani¢né firmy, ¢o vytvara dobré predpoklady pre
pripravu medzinarodnych projektov.

Pozitivnym vystupom projektu je aj vyuzitie dosiahnutych vysledkov pri vychove mladej
technickej inteligencie, nové poznatky z organickej elektroniky implementujeme do
vychovnovzdelavacieho procesu vo vSetkych troch stuprioch vzdelavania.

CHARAKTERISTIKA VYSLEDKOV

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

V ramci rieSenia projektu boli pripravené a testované viaceré organické materialy na baze
naftalénovych, fenantrénovych a benzo(bis/tris)tiazolov s oligotiofénovymi, karbazolovymi a
triarylaminovymi ramienkami. NajlepSie vlastnosti pre vyuzitie v organickych tranzistoroch
OFET preukéazali materidly zo série naftalénovych derivatov s oligotio-fénovymi ramienkami,
H2TxyN (xy = 14, 15 a 26). Derivat H2T26N ktory preukazoval vysoku elektricku vodivost pre
transport dier bol vyuzity aj pre pripravu organickych OLED. Boli pozorované ziarivé prechody
asociované s rekombinaciou vo vrstve Alg3 a s rekombinaciou excitonového komplexu
(exciplexu) na rozhrani H2T26N/Alg3. Pripraveny derivat H2T26N tak rozSiruje pomerne uzku
skupinu materialov, ktoré vykazuju exciplexy a ich rekombinaciu, ¢o ufah€uje navrh SirSieho
emisného spektra OLED prvkov. V ramci rozvoja charakterizaénych metdéd sme sa zamerali
na vyuzitie optickych, elektrickych a elektrochemickych metdd pre charakterizaciu
elektrickych vlastnosti a pasmovej Struktury organickych polovodiCov. Dokladné analyza
degradécie kovov s nizkou vystupnou pracou napomohla rozvoju pasivacénych vrstiev

a suvisiacich technoldgii. Potrebu zapuzdenia sme testovali aj na réznych organickych
polovodi¢och pouzivanych pre OFET a OLED prvky, ako aj na organické solarne ¢lanky.
Vznikajuce defekty v organickom polovodici boli zistené a charakterizované pomocou metddy
merania tranzientnej kapacity vyvinutej v ramci rieSenia projektu. Vyvinutou technolégiou
zapUzdrenia prvkov organickej elektroniky sa podarilo vyrazne prediZit Zivotnost prvkov.
Pocas rieSenia projektu sa ziskali vyznamné poznatky o syntéze organickych polovodi¢ov,
priprave vrstiev a charakterizacii prvkov. Ciele projektu tak boli uspeSne naplnené.

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

As a part of a project were prepared and tested organic materials based on naphtalene,
phenanthrene and benzo(bis/tris)thiazoles with oligothiophene, carbazole and triarylamine
side chains. The best performence in organic transistors (OFET) exhibited a series of
naphalene derivatives with oligothiophene side chains, H2TxyN (xy = 14, 15 and 26).
Derivative H2T26N exhibited high mobility for holes and it was applied in the organic OLED
as a hole transport layer. Radiative transitions have been associated with the recombination
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in the emissive layer Alg3 as well as with the recombination of exciton complex (exciplex) at
the H2T26N/Alg3 interface. Hence, prepared material H2T26N is extending a relatively small
group of materials exhibitting exciplex recombination and it simplifies the design of OLEDs
with broader emission spectrum. The research in project part related to the development of
characterization methods was focused on the application of optical, electrical and electro-
chemical methods for the characterization of electrical properties and band structure of
organic semiconductors. The detail analysis of the low-work-function metals degradation
enhanced development of passivation layers and related technologies. The need of the
encapsulation was tested for various organic semiconductors used for OFET and OLED
devices as well as organic solar cells. Generated defects in organic semiconductors have
been identified and characterized using the methods of transient capacitance measurement
developed within this project. Developed encapsulation technology of organic electronics
devices is able to significantly extend their lifetime. Important new knowledge about synthesis
of organic semiconductors, preparation of thin organic layers, and characterization of devices
have been obtained during the project. All project objectives were successfully met.
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Svojim podpisom potvrdzujem, Ze Udaje uvedené v zaverecnej karte su pravdivé a uplné
a suhlasim s ich zverejnenim.

Zodpovedny riesitel Statutarny zastupca prijemcu
V Bratislave, 28. 11. 2014 V Bratislave 28. 11. 2014
" podpis zodpovedného riesitela podpis Statutameho zastupcu prijemcu
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