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Uplatnenie vysledkov projektu

Vysledky projektu sa uplatnia hlavne pri vyskume a vyvoji radiacne odolnych
heteroStrukturnych solarnych ¢lankov a tiez transmisnych fotokatéd pre linearne urychlovace.

CHARAKTERISTIKA VYSLEDKOV

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

Vrstvy karbidu kremika sa pripravovali depozi¢nymi technikami RFPECVD, ECRPECVD,
HWCVD a magnetronové naprasovanie. Na Struktlrnu charakterizaciu deponovanych vrstiev
sa sa vyuzili hlavne metédy RBS, ERD, FTIR a Raman. Vysledky RBS a ERD ukazali, ze
vrstvy karbidu kremika obsahuju prednostne Si, C a H. FTIR vysledky ukazovali
predovsetkym na pritomnost' Si-C, Si-H a C-H vazieb. V Ramanovych spektrach bolo
pritomné zaujimavé pasmo medzi 930 cm-1 a 990 cm-1, ktoré sa vytvaralo od akustickych a
optickych fonénovych modov bud' v kubickom alebo v jednom z hexagonalnych polytypov
karbidu kremika. Merané prudy Struktur Al/SiC /Si/Al po ozZiareni ibnmi Xe alebo neutrénmi su
vacsie ako prudy pred oziarenim a prudy sa zvySuju s vacSou fluenciou pre obe polarity
napatia. Pripravili sa a skumali sa kremikové heteroprechodové solarne &lanky s vrchnou
vrstvou amorfného karbidu kremika ako emitor so Sirokym zakazany pasmom. Analyzoval sa
proces starnutia Struktar solarnych ¢lankov s amorfnym karbidom kremika ako emitor.
Impedanéné merania a analyzy v komplexnej rovine pred a po oZiareni Xe ionmi ukazali vplyv
radiacie na elektrické parametre experimentalnych heteroprechodovych solarnych ¢lankov s
antireflexnymi vrstvami ITO alebo 1ZO . ZvySenie paralelnej kapacity a znizenie parametra ,,n*
zodpoveda tvorbe Strukturnych defektov v amorfnej tenkej vrstve SiC. Plazmové leptanie SiC
vrstiev sa pouzilo na vytvorenie sietky z fosforom dopovanej vrstvy SiC pre novy typ
transmisnej fotokatédy. Vypogitana maximalna QE bola QE (%) = 8.3x10-4 pri vinovej dizke
lasera 266 nm. Absorp&na kapacita vrstiev SiC (1000 nm) pre elektromagnetické vinenie (0.2-
1.8 THz) rastla s frekvenciou. Pri frekvencii signalu okolo 200 GHz najvyssiu relativnu
absorpciu vykazuje vzorka s SiC vrstvou dopovanou fosforom.

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

Silicon carbide films were prepared by RFPECVD, ECRPECVD, HWCVD and magnetron
sputtering deposition techniques. Structural characterization of the deposited films were made
mainly by RBS, ERD, FTIR and RAMAN methods. The RBS and ERD results showed main
concentrations of Si, C and H in the SiC films. The FTIR results showed mainly the presence
of the Si-C, Si-H and C-H bonds. Raman spectroscopy results showed interesting band
between 930 cm-1 and 990 cm-1 which was created by the acoustical and optical phonon
modes of cubic or one of the hexagonal polytypes of SiC. The measured currents of
structures Al/SIC/Si/Al after irradiation with Xe ions and neutron are greater than the current
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before irradiation and rose up with a higher fluence for both polarities of the bias voltage. The
silicon heterojunction solar cells with a front high band gap amorphous silicon carbide emitter
were prepared and investigated. The process of the aging of solar cell structures with an
amorphous silicon carbide emitter was analyzed. Impedance measurements and analysis in
complex plane before and after irradiation by Xe ions showed influence of radiation on the
electrical parameters of experimental solar cell heterojunction with ITO or IZO antireflection
film. Increasing of parallel conductivity due to the irradiation was observed. Increase of
parallel capacitance and reduction of parameter ,n“ indicates creation of structural defects in
amorphous SiC thin film. Plasma etching of SiC films was used for preparation of new
transmission-type photocathode with phosphorus doped SiC film mesh. Calculated maximum
QE was QE(%)=8.3x10-4 at laser wavelength 266 nm. Electromagnetic wave (0.2-1.8 THz)
absorption capacity of SiC films (1000 nm) rose up with frequency. The highest relative
absorption at frequency 200 GHz showed sample with phosphorus doped SiC film.
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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
Ing. Jozef Huran, CSc RNDr. Vladimir Cambel, DrSc

V Bratislave 27. 01. 2017 V Bratislave 27. 01. 2017
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