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---EN
Solar energy is the most promising renewable energy source for the replacement of fossil fuels. The need for the sustainable energy
sources has led to innovative methods and highly efficient materials to improve the performance and stability of photovoltaic devices.
The fabrication of silicon-based devices with high power conversion efficiency has still attracted great attention in the past years.

In this talk, | will present our research in preparation and characterization of silicon-based thin films and their using in solar
cells. Firstly, 1 will mention investigation of single layers. Hydrogenated thin silicon nitride (a-SiNx:H) films were deposited at
various nitrogen and silane gas flow ratios, while nanocrystalline silicon (nc-Si:H) films were deposited from gas mixture of hydrogen
and silane. These silicon-based thin-film alloys are materials of considerable interest and have been studied extensively by the
scientific community for a wide range of applications, including microelectronics, photovoltaics and photonics.

Secondly, I will describe formation and description of silicon nanostructures embedded in silicon nitride multilayered
structures with different thickness of sublayers. When silicon is made very small in one or more dimensions, quantum confinement
cause its effective band-gap to increase. The band-gaps of individual cells in the tandem solar cells may be tuned by adjusting the
silicon QD (quantum dot) size. If these QD are spaced close together, carriers can tunnel between them to produce conducting
quantum dot superlattices. These structures then could be used as a material for the higher band-gap cells.

The last part of my talk will be dedicated to fabrication of solar cells. The first type of cell is based on Si wafer with
molybdenum trioxide (MoQOz) front window layer. In this contribution, MoOjs thin-film was investigated and used as an effective hole
injection layer in silicon heterojunction solar cells. In the next case, | will report the fabrication and characterization of p-i-n single
junction silicon thin film solar cells continuously grown in a conventional cluster-type five-chamber tool PECVD system. The effects
of p-type window layers and different TCO substrates on solar cell performance parameters were investigated.

--CZ
Slunec¢ni energie je nejslibnéjsi obnovitelnou energii a alternativou pro nahradu fosilnich paliv. Nutnost udrzitelného zdroje energie
vedla k inovativnim metoddm a vysoce u¢innym materialim pro zlepSeni u€innosti a stability fotovoltaickych zafizeni. Zatfizeni na
bazi kfemiku s vysokou u¢innosti pfemény energie piilakalo v poslednich letech velkou pozornost.

V této prezentaci piedstavim nasi vyzkumnou ¢innost v piipravé a popisu tenkych vrstev na bazi kiemiku a jejich pouziti v
solarnich ¢élancich. Prvné se zamétim na zkoumani jednotlivych vrstev. Tenké vrstvy hydrogenovaného nitridu kiemiku (a-SiNy: H)
byly deponovany pii rtizném pratoku dusiku a silanu, zatimco depozice tenkovrstvého nanokrystalického kiemiku (nc-Si: H)
probihala z plynné smési vodiku a silanu. Tyto tenkovrstvé slitiny na bazi kiemiku jsou materialy, které jsou ve stiedu zajmu a byly
védecky prozkoumany Sirokym spektrem aplikaci, véetné mikroelektroniky, fotovoltaiky a fotoniky.

Druha ¢ast ptispévku bude vé€novana tvorbé a popisu kiemikovych nanostruktur vytvofenych ve vicevrstvych strukturach s
nitridem kiemiku s rozdilnou tloustkou vrstev. Kdyz je kifemik velmi maly v jednom nebo vice rozmérech, kvantové omezeni
zpusobuje zvySeni jeho zakdzaného pasu. Rozdily past jednotlivych ¢lankl v tandemovych solarnich ¢lancich lze naladit Gpravou
velikosti nanozrn kiemiku. Tyto struktury by pak mohly byt pouZity jako material pro solarni ¢lanky s vétsim zakazanym pasem.

Posledni ¢ast se zaméii na vyrobu solarnich ¢lankt. Prvni typ ¢lanku je zaloZen na kiemikovém waferu se vstupnim oknem z
oxidu molybdenu (MoQs). V tomto pfispévku byl zkouman tenky MoOs a poté pouzit jako u¢inna vrstva - injektor dér v solarnich
¢lancich. Jako dals$i pfipraveny a zkoumany typ solarniho ¢lanku je tenkovrstvy kiemikovy solarni ¢lanek kontinualné deponovany
v 5-komorovém klastru technologii PECVD. Byl zkouman vliv p-vrstvy a riiznych substratll na parametry solarnich ¢lanki.
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