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V. BimoMocTi npo guceprariio
MoBga guceprariii:
Koau TeMaTHYHHX PyOPHK: 47.13.19

Tema gucepranii:
1. BIOCKOHAJIEHHS TEXHOJIOTIN ITOKPAIEHHS ONITUYHUX BJIACTUBOCTEN Ta CTPYKTYPU HAIliBIIPOBiJHUKOBUX i

JlieJIEKTPUYHUX IUJIIBOK [IJISI COHSTYHUX €JIEMEHTIB.

2. Development of technologies for improvement of optical properties and structure of semiconductor and
dielectric films for solar cells.

Pedepar:

1. B pucepTatii BU3Ha4€HO MEXaHi3MU BIUIMBY NOTYKHOCTI BU po3ps/ly Ha BIaCTMBOCTI aJIMa30I0Ai0HNX
BYIJIELE€BUX IUJIIBOK Ta BCTAHOBJIEHO ONTUMAJIbHi PEKMMU OCaIKEHHS [IJ11 OTPUMAHHS 3aXMCHUX i IIPOCBITIIOI0YNX
IJTIBOK JJ151 COHSIYHUX eJieMeHTiB. JlocmimkeHo BB YO Ta raMMa-onpoMiHEeHHS! Ha ONTUYHI BacTUBOCTI ABIT.
3anpornoHOBaHO MExXaHi3M, BifllTOBiIHO [0 sIKoro YO KBaHTU pO3PUBAIOTb 3B'SI3KYU 3 BOJHEM i BMEHIIYIOTh iX
KiJIbKiCTb, aKTUBYIOTb KHUCEHb IOBITPS, AKUI AUGYHIYE B IJIBKY, 30i/bIIYIOTh KiJIbKiCTh aTOMiB Sp”~3C Ta 3B'43KiB
CO, CN, i, fK HacifoK, 361/IbIIYIOTh ONITUYHY MKPHHY 3a60poHeHoi 30HU. I1in fieo ramma-onpoMiHeHHS

BifbOyBaeTbcs sp”2 ribpuausanis atomMiB C, BUBIIBHIOETHCS 1 [udyHAYE B MiTKIAIUHKY BOLEHb, yTBOPIOIOTHCS



IOJATKOBI 3B'SI3KM 3 BYIJIELIO 3 a30TOM. 30iIbIIE€HHS BMICTY a30Ty B ILIiBKaX MOKpallye iX IerpajauiiiHy CTilKiCTb
IIO Aii raMMa-OIMPOMIHEHH4, 1[0 LO3BOJISIE BUKOPHUCTOBYBATHU TaKi MJIIBKU 3 METOIO MTOKPALEHHS AerpafaliliHol
crifikocti CE Ha ocHOBi KpeMHilo. B enitakcianpHux niBkax GaN, ompoMiHeHMX raMMa-KBaHTaMU 3HalAeHO ePeKT
"MaJux 103", SIKAI CyIIPOBOPKYETHCSI 3MEHIIECHHSIM YIIMPEHHS! CIIEKTPAJIbHUX CMYT B CIIEKTPAX €JIEKTPOBIIOUTTS,
SKi BiONOBIIAIOTh [IPSIMUM MEPEXOAM, i, BIIIIOBIZHO, CTPYKTYPHUM YIIOPSAIKYBaHHAM IUIBKU. [Ipy 1bOMY TaKOXK
Mae Miclie 3MeHIIeHHs PiBHS BHYTPILIHIX MeXaHIYHUX HANPy>KeHb CTUCKY. [IoKa3aHo, 1110 MiKPOXBUIbOBA 06POOKa
HaBITb MaJIOi IIOTYKHOCTI € NIEPCIIEKTUBHOIO [JIS MOJIIIIEHHS BJIACTUBOCTEN €IiTaKCialbHUX IUIBOK GaN, 30Kpema,
17151 3SMEHIIEHHS PiBHS MEXaHIYHMX HalPy>KE€Hb B HUX i MOJINIIEHHS] CTPYKTYPHOI IOCKOHAJIOCTI PUIIOBEPXHEBOTO
mmapy IUTiBKU. BcTaHOBIEHO Qi3UyHI MeXaHi3MU BIUIMBY TaKMX aKTUBHUX 00POOOK, SIK TEPMOBIfIIajl Ha MOBITPI,
"xjopuHa" 06pobka, 06po6Ka B I11a3Mi BOJIHIO Ta HaHeCeHHsI TOHKUX AITB miBok Ha ¢poToeneKTpruyHi BIaCTUBOCTI
niBok AIIBVI. TTokasaHo, o koM6iHalii Takux 06po60OK I03BOJISIIOTh 301/IBIIATY JOBXUHY NUQY3ii HOCIiB 3apsny B
miBli CdTe. Po3po6sieHO KOHCTPYKIii Ta BATOTOBJIEHO €KCIIEPUMEHTAIbHI 3pa3Ku aBTOHOMHUX

FeHiOGHepFeTI/I‘{HI/IX CUCTEM [J15 )KUBJIEHHS €JIEKTPUIHOTO O6JIEIILHEIHHH piBHOFO INIpU3HAY€HHA.

2. In the dissertation mechanisms of influence of RF power discharge on the DLC films properties were
determined. Influence of UV and gamma-irradiation on optical properties of the DLC films was investigated. A
mechanism was proposed that UV quanta break hydrogen bonds and diminish H amount, activate air oxygen that
diffuse into the film, increase the amount of sp”~3C atoms, C-O, and C-N bonds. As a result, value of optical
bandgap for the films increases. sp™2 hybridization of C atoms, releasing and diffusing of hydrogen into the Si
substrate, creation nitrogen bonds take place under the gamma-irradiation. The increasing of nitrogen amount in
the films enables to improve resistance stability of the films against action of the gamma-irradiation. In epitaxial
GaN films subjected to gamma-irradiation "low dose" effect was observed. The effect is accompanied by decreasing
of broadening parameters for spectral bands in electroreflectance spectra those correspond to direct transitions.
It is evidence of the film structural ordering. In this case, decreasing of internal tensile stresses value also takes
place. It was also shown that microwave treatment of low power is prospective for improvement of epitaxial GaN
film properties. In particular, the treatment allows us to decrease internal starins in the film and improve
structural perfection of thin subsurface layer. Physical mechanisms of thermal annealing on air, "chloride"
treatment, hydrogen plasma treatment, and thin diamond-like carbon film deposition effect on CdTe film
photoelectric properties have been established. It was shown that combination of the treatments enables to
increase carrier lifetime in the CdTe film. Experimental samples of autonomous helio-energetic systems were
developed and produced. The systems are aimed to supply different electrical equipment.
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