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2. Structural-phase transformation in solar-grade silicon and silicon-oxide films

Pedepar:

1. Incepranist NpucBsYeHa AOCiI)KEHHIO BIUIMBY Pi3HUX PEXXUMIB TEPpMOOOPOOKU Ha peKoMbiHallilHi
XapaKTEPUCTUKNA HU3bKOCOPTHOTIO KPUCTAJIIYHOTO KPEMHIIO 33 HAsSIBHOCTI TeTEPYyIOUMX Ta NACUBYIOUUX IIOKPUTTIB 3
METOIO M0T0 NIEPETBOPEHHS HA MaTepiajl «COHSAYHOI» SIKOCTI. BCTaHOBJIEHO, 110 171 3Pa3KiB KPEMHIIO BUPOLIEHUX
MeTogoM YoxpasibCKOro, KiHeTuKa BualeHHs aTomis Fe He Moske 6yTu onucaHo juiie audysiero o MbKBy3Jsx.
[IPELUIITATIB, fKa MiATBEepIKEeHa JaHUMU MAC CIIEKTPOCKOIIii Ta pEHTI€HIBCbKUMU TOCIIIKEHHAMU. [lucepTanifiHa
poboTa MicTUTb (POTOMIOMIHICIIEHTHI Ta KOJIMBHI JlaHi IaCHBYIOYMX ITIBOK HECTEXiOMETPUYHOI'O OKCHHITPUAY
KpeMHilo, orpumanumu Mmetonom PECVD i3 cymimi rasis SiH4 ta N20O. Metogom [4-cnekrpockornii gocimKkeHo
KiHeTUKY e(y3ii (BUBIJIbHEHHST) BOJHIO 3 IJIiBOK SiOxNy, CIpUYMHEHY i30TepMiYHMMU BifillaaMu. 3alIpONIOHOBAHO

MOJeJIb PO3NOIiNy €Heprii akTuBauii horo audysii.



2. This thesis is concerned to investigation of the influence of different regimes of thermal treatment on the
recombination characteristics of low-grade crystalline silicon under gettering and passivation coatings aimed to
its transformation on the solar-grade material. In the thesis, the theoretical model for gettering of recombination-
active Fe impurity, taking into account its precipitates present, was developed. The theoretical results for Fe atoms
gettering using aluminum layer of different thickness were obtained. To improve the the efficiency of the
developed model the experiments with Fe impurity implantation as well as the corresponding gettering thermal
treatments were carried out. The enhanced model of Fe distribution in the crystalline silicon wafer was developed
basing on the theoretical calculations and mas-spectroscopy as well as X-ray diffractometry data. It was found,
that for the silicon samples grown by Czochralski method, the Fe concentration exceeds the solubility limit, which
indicates that Fe atoms are in the complexes. Therefore, Fe gettering kinetic can not be described by simple
interstitial diffusion. Also, in this case it is important to take into account the release /trapping by complexes (FeSi2
precipitates). Also, the thesis includes the information regarding the passivation of the surface of crystalline silicon
by the non-stoichiometric oxynitride films prepared by the PECVD method from the SiH4 and N2O precursors.
The kinetic of the hydrogen effusion (release) from SiOxNy films caused by isothermal treatments was investigated
using IR-spectroscopy.
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