O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHUH 00J1iKOBHI HOMeEP: 0410U000530
Oco006J1uBi TO3HAYKH: BinKpura

HaTa peectpamnii: 03-03-2010

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. ®ponos Anppiit BiTanitoBuy

2. Frolov Andrii Vitaliyovych

KBasmigikamis:

InenTudikarop ORCID ID: He 3acrocosyerbcs
Bup, pucepranii: kanguzaar Hayk
AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIIndp HayKoBOi crIeniasIbHOCTI: 05.27.06

HasBa HayKOBo'l' cneniaﬂbHOCTi: TexHoJiorisi, 0671aTHAaHHS Ta BUPOOGHULITBO €JIEKTPOHHOI TEXHIK1

T'anyss / ramysi 3HaHB. He 3aCTOCOBYETHCS

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs

Jdara 3axucTy: 02-02-2010

CreniaJbHICTh 32 OCBiTOXO: 7.091001

Micue po60oTH 34,00yBaYa: XapKiBCbKuil HALOHAJILHUIA YHIBEPCUTET Pa/Ii0EIEKTPOHIKH

Kopg 3a €IPIIOY: 02071197

Micue3Haxoa>KeHHS: 61166, m. Xapkis, nip. Hayku, 14

dopma BaacHOCTI:

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH | HayKy YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

IIudp cnenianizoBaHoi BYU€HOI pagHy (Pa30Boi CleliaJai30BaHOI BYEHOI pasu). K 64.052.04
IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:

Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma ByracHoCTI:

Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

IV. BimomocTi Ipo niznpueMcTBO, YCTaHOBY, OpraHi3alliio, B sIKi# 0yJ10

BHKOHAHO JHCEPTaIlilo

IloBHEe HaliMEeHYBaHHS IOPUAHYHOL 0COOH: XapKiBCbKUii HAlliOHAILHUI YHIBEPCUTET PajliOENIEKTPOHIKY
Kopg 3a €IPIIOY: 02071197

Micue3HaxoO KeHHS: 61166, m. Xapkis, np. Hayku, 14

dopma ByracHOCTI:

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TemMaTHYHHUX PyOPHK: 47.13.11

Tema gucepranii:

1. TIporHo3yBaHHS, [IiarHOCTHUKA, ifeHTudikauis i HafifHICTh MOHOKPUCTAIIYHUX KPEMHi€BUX (POTONEPETBOPIOBAUIB
i3 CTPYKTYpOIO N+-p-p+

2. Prognostication, diagnostics, identification and reliability of monocrystalline silicon photocells with n+-p-p+
structure

Pedepar:

1. O6'eKT - TeXHOJIOTIYHI MApIIPYTH i onepatii BUTOTOBJIEHHSI MOHOKPUCTAIIYHUX KPEMHIEBUX
¢doronepersoproBauis (PIT) Ta ix 6a30Bi, BUXifHi (POTOENEKTPUYHI i TEXHOJIOTIUHI TapaMeTpu. MeTa - po3pobka
METOJiB [IPOrHO3yBaHHS, IiarHOCTUKY, ineHTudiKalii, Ta HaAiHOCTI MOHOKpUCTaNiYHUX KpeMHieBux OIT 3i
CTPYKTYPOIO N+-p-P+, TEXHOJIOTIUHUX JOCJIJI)KEHb HA OCHOBI aIcKBaTHUX CTAaTUCTUYHUX Mogesell. Metonu -
METOJIY MOLIYKY EKCTPEMYMIB 6araTonapaMmeTpoBUxX (QPYHKLINA, METOAM PErPECITHOTO aHali3y, METOOU OLiHKA
aJleKBaTHOCTI PiBHSIHB perpecii 3a kputepisimu Ct'iopeHTa ta Puimepa. Anaparypa - nepcoHanbHui KoM '1otep, PI1,
aBTOMAaTM30BaHUM BUMIpIOBay CBITJIOBUX i TEMHOBUX BOJIbT-aMIlIepHUX xapakTepucTuk OII. TeopeTtuyHi Ta
[IPaKTHUYHi pe3yabTaTU - pO3POOJIEHO HAYKOBI OCHOBU TEXHOJIOTii BUTOTOBJIEHHSI KPEMHIEBMX MOHOKPUCTAIIYHUX
¢doTonepeTBOpIOBayiB 3i CTPYKTYPOIO N+-p-P+ 1715 BITYN3HSIHOI COHSIYHOI €eHEPTeTUKH; BIOCKOHAJIEHO

aBTOMAaTM30BaHMI METOJ, BUMipIoBaHHS 6a30BUX Ta BuXigHuX napametpiB OI1y kBasipeanbHOMY yaci. HaykoBa



HOBHM3HA - BIepIle Po3p06JIeHi CTATUCTUYHI MOJEJi PO3IOoAiny napamerpiB GOTOIEpeTBOPIOBAYIB, IO L03BOJISIE
CTBOPUTH NPOLEAYyPY aBTOMAaTHU30BAaHOTO COPTYBaHHS 3pa3kiB PI1 npu (ikcOBaHMX BiIXNUIEHHSX (POTOETEKTPUIHUX
IapaMeTpiB, a TaKOX [iarHOCTUKY BiIMOB IIpY 30iJbIlI€HH] iHTEepBasy BiIXUeHb, Ta 30iICHIOBATH TEXHOJIOTIYHY
inenTudikanito OII 3a pexxumamu onepatii gudysitHoro seryBanHs (4ac audysii, TopmuHa jaeryodoro mapy PPK);
PO3pO6JIEHO CTaTUCTUYHI perpeciiiHi mogeri 1-ro, 2-10 Ta 3-ro NOpsAKIB, SIKi 3a6e311eYnsiv MOUYK ONTUMATbHUX
3HaueHb napameTpis PIT Uxx, I3, Rl Ha OCHOBI MeTO/A IPaflieHTHOTO CIIYCKY Ta OLIiHKYU HalliHOCTI
(YHKUiOHYBaHHS (POTONPUIIALIB; 3 YypaXyBaHHIM IIiICYMKIiB IIOPiBHSIIBHOTO aHasizy cyyacHux mogeneii @II ta
HOBOI y3arajabHeHoi (i3nyHOi MOozes1i po3p0o6I€HO aBTOMATU30BAHUI METO/, KOHTPOJIIO ITapAMETPiB KPEMHI€BUX
MoHoKpucTaniyaux OII, mo Binpi3HsIeThCS Bif iCHYI0UMX OJHOYAaCHMM BUKOPHCTAHHSIM TEMHOBUX Ta CBIiT/I0BUX BAX
Ta 3HAXO KEHHSIM 3a3Ha4YE€HMX [1apAMETPIB Y KBa3ipeaJIbHOMY 4aci 3a OJUH CBITJIOBUI iMITyJIbC. BIIDOBAIPKEHHS - Y
Jlep>xaBHOMY MifnpreMCTBi "HayKOBO-IOCTIiIHMIA TEXHOJIOTIYHMI iHCTUTYT NpUIafo0yyBaHHsa" (M. XapKiB) Ta 'y
HaBYaJIbLHOMY IIPOLeCi XapKiBCLKOr0 HalliOHAJIbHOIO YHIBEPCUTETY PafioesIEKTPOHIKU. ['any3b 3aCTOCYBaHHS -
MiJIPUEMCTBA €JIEKTPOHHOI TeXHIKH, sIKi BUPOOJISIIOTh COHSAYHI 6aTapei, Ta mianprueMcTBa-BUPOOHUKYU POTOAI0IHOT

TEXHIKU.

2. Object - technological routes and operations of producing monocrystalline silicon photoelectric converters
(PEC) and their basic, output photoelectrical and technological parameters. Purpose - development of forecasting,
diagnostics, identification and reliability methods of monocrystalline silicon PEC with n+-p-p+ structure,
technological investigations on the basis of adequate statistical models. Methods - methods of multiparameter
functions extrema finding, methods of regression analysis, methods of regression equations adequacy assessing by
Student's and Fisher' s criterion. Equipment - personal computer, PEC, automated meter of light and dark volt-
ampere PEC characteristics. Theoretical and practical results - scientific grounds of fabrication method for silicon
monocrystalline photoelectric converters with n+-p-p+ structure for domestic solar power engineering were
developed, the automated method of measuring basic and output PEC parameters in quasi-real time was
improved. Scientific novelty - for the first time statistical models of photoelectric converter parameters
distribution have been developed, that enables you to create the procedure of automated sorting of PEC samples
under fixed deviation of photoelectrical parameters as well as the procedure of failure diagnostics when increasing
the deviation interval. It also makes possible to realize technological identification of PEC according to the mode of
diffusion doping operation (diffusion time, thickness of J)KPK alloying layer); statistical regression models of the 1st,
the 2nd and the 3rd order were developed which provide the search of optimal values of PEC parameters such as
Uxx, Ikz, Rn on the basis of gradient-descent method and evaluation of reliability for photoelectric devices
operation; taking into account the results of comparative analysis of modern PEC models and a new generalized
physical model we developed the automated method of silicon monocrystalline PEC parameters control which
differs from the present ones by simultaneous use of dark and light volt-ampere characteristics and finding these
parameters in quasi-real time during one light impulse. Introduction - at the state-run enterprise "Scientific-
research Technological Institute of Instrument Making" (Kharkiv) and in the teaching process of Kharkiv National
University of Radioelectronics. Field of Application - electronic engineering enterprises producing solar batteries
and producers of photodiode instruments.
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