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Uplatnenie vysledkov projektu

Vysledky projektu vyznamne prispeli k porozumeniu mechanizmov transformacie povrchov
diamantu na grafiticke Struktury. Je to nevyhnutnou podmienkou k optimalizacie procesov,
kde bude grafén priamo vytvoreny z povrchovej vrstvy diamantu. Grafén pokryvajuci
diamantovu vrstvu méze sluzit ako vodivy kanal s riadenou hustotou nosic¢ov naboja v
polom riadenom tranzistore, kde diamantovy substrat bude sluzit ako vysoko kvalitne
dielektrikum. Takéto elektronické prvku slubuju niekolko vynikajucich vlastnosti: extrémne
vysoka pohyblivost naboja v graféne, vysoka dielektricka konstanta diamantu, a ziadne
znecistenie rozhrania inymi chemickymi primesami, pretozZe Struktury obidvoch materialov
pozostavaju vyluéne z atomov uhlika.

Vysledky projektu tiez ukazali, Ze v pripade nanokrystalického diamantu rasteného v plazme
na kremikovom substrate za urcitych podmienok katalytické Eastice spésobuju Specificky
prieraz a takyto elektronicky prvok mdze fungovat ako odporovy spinac.

Posledné vysledky projektu poskytuju detailny obraz o atomarnej Strukture grafitizovaného
monokrystalu diamantu. Tu sa ukazala nesmierna citlivost na orientaciu povrchovej vrstvy a
na tomto zaklade bude mozne v buducnosti postavit' stratégiu pripravy elektronickych
prvkov na baze uhlika.

The results of the project significantly contributed to understanding the mechanisms of
conversion of the diamond surfaces into graphitic phase. This is the necessary condition for
optimization of the processes, where graphene will be produced directly from the surface
layer of diamond. Graphene covering diamond could serve as a conductive channel with
controlled density of carriers in a field effect transistor where diamond will play a role of a
high quality dielectric. Such electronic devices promise a few outstanding properties:
extraordinarily high charge mobility in graphene, high dielectric constant of diamond,
combine with no contamination of the interface from other elements or chemical impurities,
since both structures contain carbon only.

The project results also demonstrated that, in the case of nanocrystalline diamond layers
grown in plasma on the silicon substrate, at particular conditions could lead to an electrical
breakdown, and such a device can function as a resistive switch.

The latest project results provide a detail picture of the atomic structure of graphitized single
crystal diamond. It reveals a great sensitivity to orientation of the surface layer and, on this
basis, it will be possible in the future to develop a strategy to fabricate electronic devices
based on graphene.

Suhrn vysledkov rieSenia projektu a naplnenia ciel'ov projektu v slovenskom jazyku
(max. 20 riadkov)

o Pre grafitizovanie povrchu diamantu sme pouzili katalyticku transformaciu diamantového
povrchu pomocou Ni, pricom pre tento proces boli vybraté nanokrystalické vrstvy diamantu
na kremikovom substrate, ako aj monokrystaly diamantu v réznych orientaciach

o Pre charakterizaciu grafitizovanych vzoriek diamantu sme vyuZili rozlicne spektroskopické
a mikroskopické metddy a merania elektrickej vodivosti.

o V pripade nanokrystalického diamantu skumanie atomarnej Struktiury pomocou
HRTEM/STEM poskytlo dokaz o tom, Ze grafické vrstvy hlavne rastu vo vnutri kanalov, ktoré
vyhibili Ni astice medzi diamantovymi zrnami.

o Meranie medzirovinnych vzdialenosti medzi grafitickou vrstvou a diamantom v HRTEM
snimkach odhalilo kovalentne viazane grafické roviny ku povrchu diamantu na rozhrani,
ktoré boli usporiadane v kolmom smere.

o V pripade monokrystalického diamantu formovanie grafitickych vrstiev kriticky zavisi od
krystalografickej orientacie povrchu diamantu: grafitické roviny boli bud orientovane kolmo
na povrch alebo rovnobezne s povrchom diamantu.
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o Elektricky transport merany vo vybranych vzorkach grafitizovaného diamantu zretelne
koreloval s pozorovanou atomarnou Strukturou.

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

o To graphitize the diamond surface, we used the catalytic transformation of the diamond
surface with Ni, and for this process nanocrystalline diamond layers on a silicon substrate
were selected, as well as diamond single crystals in different orientations.

o We used various spectroscopic and microscopic methods and measurements of electrical
conductivity to characterize graphitized diamond samples.

o In the case of nanocrystalline diamond, examination of the atomic structure by HRTEM /
STEM provided evidence that the graphic layers mainly grow inside the channels that dug Ni
particles between the diamond grains.

o Measurement of the interplanar distances between the graphitic layer and the diamond in
HRTEM images revealed covalently bonded graphic planes to the diamond surface at the
interface, which were arranged in a perpendicular direction.

o In the case of a monocrystalline diamond, the formation of graphitic layers critically
depends on the crystallographic orientation of the diamond surface: the graphitic planes
were either oriented perpendicular to the surface or parallel to the surface of the diamond.
o The electrical transport measured in selected graphitized diamond samples was clearly
correlated with the observed atomic structure.
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