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vysledkami projektu
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Prihlasovatel: R. Brunner, E. Pinéik

Cislo patentovej prihlagky: PP 5045-2014
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polovodi¢ovych Struktirach".

Pbvodca: R. Brunner

Prihlasovatel: R. Brunner

Cislo patentovej prihlagky: PP 95-2014
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Uplatnenie vysledkov projektu
Vacsina vysledkov je okamZite vyuZitelna pri vyrobe solarnych ¢lankov viacerych druhov.
CHARAKTERISTIKA VYSLEDKOV

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

Projekt skimal pasivaciu defektnych stavov v Strukturach na baze Si: chemickou oxidaciou v
HNO3 (NAOS), pasivaciou vodikom, termickou oxidaciou, kyanidizaciou v KCN a HCN
roztokoch. Vysledky boli aplikované na viacerych druhoch solarnych €lankov rozmeru 4 cm2.
Bolo preukazané, Ze konverzna u€innost amorfnych a-Si:H solarnych ¢lankov a pn poly-Si
bolo mozné zlepsit o0 28% z ich pdvodnej hodnoty pomocou kyanidizanych roztokov. Solarne
¢lanky pn c-Si bolo mozné zlepsit pasivaciou ultratenkou SiO2 NAOS vrstvou o 8-10% v
zavislosti na type vodivosti zakladného Si substratu. Konverznu ucinnost solarnych &lankov s
Ciernym Si bolo mozné zlepSit az o0 40-45%, pri€om bola pouZita kombinacia pasivacie NAOS
vrstvou s termickou oxidaciou. O vhodnosti druhu pasiva¢nej procedury rozhoduje celkovy
pocet pristupnych pasivovanych defektov. Vysledky su okamzite aplikovatelné v praxi.
Sucastou projektu bol aj vyskum Struktir HfO2/ultratenky SiO2/Si s ciefom najst spdsob ako
zabranit difuzii Hf atdmov cez ultratenku dielektricki medzivrstvu do Si. Ako optimalna bola
najdena kombinacia ALD HfO2 s NAOS SiO2 formovanym z roztoku 98% HNO3. Boli
analyzované moznosti vyuzitia takejto Struktury pri vyrobe MOS FETov, TFT a v LSI. Do prac
boli kazdoro&ne zapojeni viaceri diplomanti a bakalari EF Zilinskej univerzity. Bolo
zorganizovanych 5 medzinarodnych konferencii a mnoho dalSich kazdoro&nych
popularizacnych odbornych aktivit v regione Liptova (Slovensko) vratane Detskej Univerzity v
Ziline.

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

Passivation of defect states of Si-based structures was investigated in this project: chemical
oxidation in HNO3 (NAQOS), passivation by hydrogen, thermal oxidation, cyanidization in KCN
and HCN solutions. The results were applied to several types of solar cell of size 4 cm2. It
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was shown that conversion efficiency (CE) of amorphous solar cells (a-Si:H) and pn poly-Si
were improved by 28% of their original value using cyanidization solutions. It was possible to
improve the CE of the pn c-Si solar cells by 8-10%, in dependence of the type of the
conductivity of the Si substrate, using ultrathin SiO2 NAOS passivation layer. It was possible
to improve the CE of black silicon solar cells by 40-45%, whereby the combination of NAOS
passivation and thermal oxidation was applied. The total number of susceptible passivated
defects is the criterion of the selection of the proper passivation procedure. The results are
directly applicable in the practice. Additional part of the project was the investigation of
HfO2/ultrathin SiO2/Si structures for the purpose of prevention of Hf atoms diffusion through
dielectric interlayer to the Si. The combination of ALD HfO2 with NAOS SiO2 formed in 98%
solution of HNO3 was found as the optimal solution. Possibilities of utilization of such
structures in MOS FET, TFT and LSI productions were analyzed. More masters and
bachelors of the Faculty of Electrical Engineering of Zilina University were engaged yearly
into the works. Five international conferences were organized along with additional annual
popularization activities in Liptov region (Slovakia), inclusive the Zilina Children’s University.
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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
RNDr. Emil Pinéik, CSc. RNDr. Stanislav Hlavaé, CSc.

V Bratislave 23.07.2015 V Bratislave 23.07.2015

" podpis zodpovedného riesitela podpis Statutameho zastupcu prijemcu
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