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V. BimoMocTi npo guceprariio
MoBga guceprariii:
Koau TeMaTHYHHX PyOPHK: 29.19.31

Tema gucepranii:
1. TexnoJorii popmyBaHHS (PYHKLIOHATIbHUX IIAPiB BUPOOIB €JIeKTPOHHOI TeXHIKM Ta 06J1aHaHHs 1J1s iX pearizarii.

2. Technologies for formation of functional layers of electronic technique products and equipment for their

realisation.

Pedepar:

1. B pucepTauii po3po6sieHO HOBi yCTaHOBKY IJIa3MOXIMIYHOTO Ta razofieToHaujiiiHoro ocamxeHHs (['JO)
(dyHKUiOHAJBHUX LIAPiB Ta BiANPallbOBAHO TEXHOJIOTi (OPMYBaHHS LapiB KPEMHIIO Ta aIMa30N0Ai0HUX
ByIJIeLleBUX IIiBOK (ABII) miis 3acTOCyBaHHS B HalliBIIPOBiHUKOBIN COHSIYHINA eHepreTuli. BussieHo, o 3aBOsSKU
ocazxeHHI0 ABIT k.K.1. cOHsiuHuX esieMeHTiB (CE) Ha OCHOBI MyJIBTUKPUCTA/IIYHOTO KPEMHII0 MOXKHA 3061/IbIINTH
IIPaKTU4YHO B 1,3 pa3u Ta BIeplIe [T0Ka3aHa MePCIEKTUBHICTb 3aCTOCYBaHHS ABII 3 HU3bKMM IOKa3HUKOM
3aJIOMJIEHHS 11 [IPOCBITJIEHHS KOHTAaKTHUX mapiB ZnO(Al) B TOHKOIJIIBKOBUX COHSTYHUMX €JIEMEHTax. Briepiue
BCTaHOBJIEHO, 10 MeTox ['JIO m0o3B0oJIsie OTpUMATU KPEMHIEBI lIapyU HA METAJIEBUX MiAKIIAINHKAX 3 BUCOKOIO

agresieto. [Ipy [bOMY CTPYKTypa OTPUMAaHUX 1apiB 6J1M3bKa 4O CTPYKTYPHY BUXiTHOTO ITOPOIIKY, a iX



peKoMOiHalliliHi XapaKTepUCTUKU OJIM3bKI 10 XapaKTePUCTUK BUXiIHOro Martepiany. [TokasaHo, 110 IOBEPXHS
OTPUMAaHOTO [TIOKPUTTS € PO3BMHEHOIO 32 PaXyHOK YO0 BTPATU Ha BiflOMBaHHS CBiTJa B 06J1aCTi GOTOUYTINBOCTI
kpemHieBoro CE pi3ko 3MeHIYyIOTbCs. Briepie 3aliporiOHOBAaHO HOBUI MeTOH, POPMYBAHHS €J1EKTPOJHUX CTPYKTYP
Ha OCHOBi KOMIIO3UTiB KPEMHI1-BYIJIELb [1JI CyYaCHUX €HEPrOHAKONMMYYIOUUX [IpUiaziB. MeTon 6a3yeTbcs Ha
3aCTOCYBaHHI ONTHMMIi30BaHOi TexHoJiorii ['JIO. 3anponoHoBaHMl METOZ, IO3BOJISIE OTPMMYBATU €JIEKTPOLHI LIapy 3
BHUCOKUMMU €JIeKTPOXiMiUHNMU XxapaKTepuCTHKaMU (esieKTpoxiMiuHa emHicTh Buie 1000 MAToz /T) Ta BUCOKOIO

LIMKJIIYHOIO CTiMKiCTIO (36epeskeHHs1 eMHOCTI Ha piBHi 1200 MAroz, /T ipu 200 LuKJax 3apsif-po3psin).

2. In the dissertation new setups for chemical vapor deposition and gas detonation deposition (GDD) of functional
layers have been developed. For application in semiconductor solar power engineering the technologies for
formation of silicon layers and diamond-like carbon (DLC) films were proposed. It was established that due to
deposition of the DLC films the efficiency of solar cells (SC) based on multicrystalline silicon may be improved by
the factor 1.3. For the first time, it was shown that the DLC films with low refractive index are prospective to apply
as antireflection layers for contact ZnO(Al) layers in thin film SCs. For the first time, it was established that the
GDD method allows us to obtain silicon layers onto different substrates. The layers possess high adhesion to the
substrates and have structure being close to the initial material structure. The lifetime of non-equilibrium carriers
for the obtained GDD layers is close to the value obtained for initial silicon wafers. It was shown that the layer
surface is rough that results in light reflection decreasing in the region where the silicon SC is photosensitive. For
the first time, a new method for formation of electrode structures based on composite silicon-carbon has been
proposed for modern energy saving devices. The method is based on the application of optimized GDD technology.
The proposed method enables to obtain the electrode layers with high electrochemical characteristics
(electrochemical capacity higher than 1000 mA.h /g) and high cyclic stability (maintenance of capacity at the level
1200 mA.h /g after 200 charge-discharge cycles).
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