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V ¢om vidite uplatnenie
vysledkov projektu:

Vysledky dosiahnuté pri rieSeni projektu st unikatne v ramci SR a prispeli
k rozvoju vzdelavania a vyvoja prvkov v novej oblasti organickej elektroniky
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Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu (max. 20 riadkov) - slovensky:

Projekt riesil ulohy vyvoja depoziénych zariadeni tenkych organickych polovodi€ovych vrstiev metdédami
rastu z plynnej fazy (parylén), vakuovej depozicie (pentacén, rubrén) a molekularnych vrstiev (pentacene,
diacetylén) a LB metddou pre realizaciu Struktur OFET a OLED. Optimalizacia procesov depozicie na
ZlepSovanie zakladnych parametrov OFET bola spojena so SpiCkovymi analyzami vrstiev a rozhrani
pentacénu pri depozicii na rozne dielektrické rozhrania najma metédami SIMS, XRD a mikro-Ramanovske;j
spektroskopie. Z analyzy dosiahnutych vysledkov vyplynulo, Ze rozhranie hradlové dielektrikum — pentacén
ma podstatny vplyv na transport nosi¢ov naboja a prudu tranzistora. Specialnou Upravou aparatury bola
dosiahnuta kontrola hrubky deponovanych parylénovych vrstiev v rozsahu 5 nm az niekolko um s vysokou
homogenitou a kvalitou pokrytia. Tieto boli pouZité ako dielektrické vrstvy pod hradlom organického
tranzistora (OFET), €o vyrazne zlepSilo kvalitu deponovanych pentacénovych vrstiev a tym dosahované
parametre pripravenych tranzistorov. Na zaklade tychto vysledkov bola optimalizovana technologia pripravy
OFET-ov a reprodukovatelne boli pripravené laboratérne vzorky, ktorych dosahované elektrické parametre
su porovnatelné s publikovanymi udajmi. Pre overenie zakladnej technolégie pripravy OLED boli navrhnuté
a realizované fotolitografické masky pre leptanie priehladnych elekiréd ITO a kovové masky pre posuvny
drziak vzoriek s vymennymi kovovymi maskami. Tato umoznila realizovat prvé experimenty pripravy OLED
so Strukturou Algs /NPB. Dosiahnuté vysledky v ramci rieSenia projektu boli opublikované v 43 publikaciach
(9 CC, 3 NC, 29 konf., 2 knizné) a prispeli k rozvoju novej unikatnej problematiky pripravy organickych
tenkovrstvovych Struktur na Slovensku ako aj vzdelavani v ramci prednasok a individualnych projektov
Studentov a doktorandov a vyznamne prispeli k rozSireniu medzinarodnej spoluprace s vyznamnymi
univerzitami v ramci EU.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu (max. 20 riadkov) - anglicky:

During the project the development goals of thin and molecular organic semiconductors films deposition
technology were met. The vacuum deposition facility for organic layer (pentacene, rubrene), molecular layers
by Langmuir — Blodgett technique (pentacene, diacetylene) and vapor deposition system for insulating
parylene layers for OFET and OLED structures preparation were established. The optimization of deposition
technology and OFET device properties were supported with high-level analysis and characterization of gate
dielectric - pentacene interfaces by SIMS, XRD and micro- Raman spectroscopy techniques. The studies
revealed the crucial role played by the interface between the dielectric and the organic semiconductor for
both the device electronic properties and film formation and morphology. Special design of parylene
deposition system enabled deposit a homogenous and high quality parylene layers in the range of 5-200 nm.
The parylene layers as agate dielectric shows markedly better pentacene structure and electrical
parameters of realized OFETs. Based on this knowledge the optimized structures of OFETs were designed
as well as reproducible technology for laboratory samples were developed. The achieved electrical
parameters of measured OFETs are comparable with published data. For verifying the basic OLED
technology the vacuum chamber was rearranged and new photolithography mask set was designed for
etching of conductive ITO electrodes as well as metal masks for adjustable sample holder. This technology
enabled to prepare the first test structures of double layer Alqs/NPB OLEDs. The scientific results achieved
in the frame of the project were published in 43 publications (9 CC, 3 NC, 29 conf. and 2 chapters in books).
These results considerably contribute to the development of the new field of organic semiconductor
structures in Slovakia as well to the implementation of the experiences in undergraduate and graduate level
education. In addition extension of the international bilateral collaboration with significant EC Universities
were established.
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