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Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peecrpamnii: 09-01-2013

II. Etran BukoHnauus JiP
Homep eramny: 1

Ha3sBa eramny: JlocnimkenHs GOTOENEKTPUYHUX MPOLECiB, ONTUMI3ALList CTPYKTYpPH i TapamMeTpiB TOHKOILIIBKOBUX
COHSIYHUX eJleMeHTiB Ha ocHOBi CdTe 3 MeTol0 mifiBUlleHHS e(EeKTUBHOCTI NEePETBOPEHHS €HEeprii COHSITYHOTO

BUINPOMIiHIOBaHHS B €JIEKTPUYHY
ITouaTok eTamy: 06.2012
3akiH4YeHHs eTamy: 12.2012

Bup, 3BiTHOr0 JOKYMEHTA: OCTaTOYHUIA 3BiT

I11. BinomocTi npo BukoHaBus JIiP

IloBHEe HaMEHYBaHHS IOPHAHYHOI 0cooH (a60 ITIB piznyHOi 0cO6H): UepHiBeLbKuil HALIOHAIBHUI

yHiBepcureT imeHi I0pis GenproBuya

Kopg 3a €IPIIOY: 02071240

Micue3Haxoa KEeHHSI:

dopma ByracHOCTI:

Cdepa ynpaBiriHHS: MiHiCTEPCTBO OCBITH i HAYKH, MOJIOZ Ta CLIOPTY YKpaiHu
InenTudikarop ROR: He zacrocosyerscs

Poamip opranisanii:

Tenedomn: 52-61-42

IV. BizomocrTi npo cniBBUKOHaBLiB JIiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHyBaHHS IOPHAHYHOI 0cooH (a0 ITIB PiznuHOi 0CO6H): lepkaBHe areHTCTBO 3

[IMTaHb HAYKY, iHHOBalil Ta iHPpopmMmaTu3salii YKkpainu
Kopg 3a €PIIOY: 37200303
Micue3HaxoaKeHHS:

dopma BaacHOCTI:

Cdepa ynpaBiriHHS: KaGiser MiicTpis YkpaiHu
ImenTudikarop ROR: He zacrocoyerbcs
Poamip opranisanii:

Tenedomn: 246-39-10

VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP

IlincraBa ojist npoBeaeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,

akazemielo HaykK (TOJIOBHUMM PO3NOPSIHUKAMU OI0pKETHUX KOWITIB Ha TposefeHHs HIIJIKP)

Hampsam (l)iHchyBaHHﬂ: 2.1 - pyHIaMeHTabHI JOCIIIPKEHHS
I>kepesia piHaHCYBaHHS

7713 - KOWTH ep>KO0I0A KeTy

Kop, nporpamuoi kinacudikanii BugaTkis i KpegurysaHHs (KITKBK): 2209020

dakTHyHHi 06car ¢piHaHCYBaHHS (THC. TPH.). 65




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

JocminkeHHs: POTOeNeKTPUYHUX NIPOLECiB, ONTUMI3allisi CTPYKTYPH i IapaMeTpPiB TOHKOIJIIBKOBUX COHSTYHUX
esieMeHTiB Ha ocHOBi CdTe 3 MeTO0 niABUILIEHHS €(PEKTUBHOCTI IEPETBOPEHHSI €HEPrii COHSIYHOTO

BUIIPOMIHIOBaHHS B €JIEKTPUYHY

Ha3zBa po6oTH aHTIJIilICbKOIO:

Investigation of photoelectric processes, optimization of the structure and parameters of CdTe-based thin-film
solar cells to improve the efficiency of converting solar energy into electricity

Pedepat yKpaiHCBHKOIO:

JocmimKeHo oNTAYHi Ta eeKTpruyHi xapakrepuctuky mapis CdS i ZnxCd1-xS Ha npegMeT iX BAKOPUCTaHHS 51K
"BikHa" B COHIYHOMY eJieMeHTi Ha ocHOBi CdTe. [TokazaHo, mo npu 3amini CdS TBepayum pozdnHoM ZnxCd1-xS B
coHsiyHOMY enieMeHTi CdS /CdTe rycTuHa cTpyMy KOPOTKOro 3aMukaHHs npu x = 0.65-0.85 36inbimyeTbest Ha 8-17%.
JoBeneHo, 1o enekTpornpoBigHicTs mapi CdS i ZnxCd1-xS Bu3HayaeThCs IMUO0KOI0 CUIHHO KOMIIEHCOBAHOIO
IIOHOPHOIO AOMIIIKO!0. JloCiiKeHo BTpaTy, 3yMOBJIeH] peKkombiHaljieto Ha noBepxHax CdTe i B obsacTi
npocTopoBoro 3apsny (OI13) rerepoctpykrypu CdS(ZnCdS)/CdTe. oBeneHO, 10 3a/1€5KHICTh CTPYMY KOPOTKOTO
3aMuKaHHA Bif mupuHy OI13 W onucyeTbest KpUBOIO 3 MakCUMyMOM IIpu W = 0.4-0.8 MkMm. fIkmo W < 0.3-0.4 MKM,
3MEHIIEHHS] CTPYMYy KOPOTKOTO 3aMHUKaHHS yepe3 peKombiHallio ¢poToreHeposanux B OI13 HociiB € MeHIINM 32
0.4%, ane mpu W > 0.3-0.4 mxm pekom6iHauiiiHi Brpatu B OI13 nepesuinyoTb 10-20%. SIkmo ToBmuHa mapy CdTe
MEHIIA 33 5 MKM, IIOCUJIIOIOTHCSI BTPaTH, 00yMOBJIeH] nponecamu 3a mexxamu OI13 i pekombiHalielo Ha HOro
TUJIbHIN noBepxHi. [ToToHmeHHs mapy CdTe o d = 1 MKM 3MeHIIye CTPyM KOPOTKOTO 3aMUKaHHS Ha 5%, a npu d =
0.5 MKM 3MEHIIEHHS] CTPYMYy KOPOTKOT'O 3aMUKaHHSI 3Ha4HO nepesuiye ~ 10%. OTpuMaHi pe3ysbTaTH 3's1COBYIOTb

IJISXY NigBUILEHHS €(DEKTUBHOCTI LOCII)KYBaHNX COHSYHUX €JIEMEHTIB

Pedepar aHI1iliCbKOIO:

The optical and electrical properties of the CdS and ZnxCd1-xS layers for their use as a "window" in solar cells
based on CdTe are investigated. It is shown that the replacement of CdS with the ZnxCd1-xS alloy in the
CdS/CdTe solar cells increases the short circuit current density by 8-17% for x = 0.65-0.85. It is substantiated that
the electrical conductivity of CdS and ZnxCd1-xS layers is determined by the strongly compensated deep donor
impurity. The losses due to recombination on the surfaces of the CdTe layer and in the space charge region (SCR)
of the CdS (ZnCdS)/CdTe heterostructure are also investigated. It is proved that the dependence of short circuit
current density on the width of the SCR W describes by the curve with a maximum at W = 0.4-0.8 microns. If W <
0.3-0.4 microns, reducing short circuit current density caused by recombination of photogenerated carriers in the
SCR does not exceed 0.4%, but when W > 0.3-0.4 microns recombination losses in the SCR exceeds 10-20%. If the
thickness of the CdTe is less than 5 microns, the losses due to processes outside the SCR and recombination on its
rear surface are enhanced. Thinning the CdTe layer to d = 1 micron reduces short circuit current density on ~ 5%,
and at d = 0.5 microns decrease of short circuit current density significantly exceeds ~ 10%. The results reveal the
ways of improving the efficiency solar cells studied in the project.

Inpexc YIK: 621.387, 621.383.52

Koau TemaTHYHHUX PYOPHK: 47.29.31
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BueHe 3BaHHSI:



InenTudikarop ORCID ID:

JoparkoBa iHdpopmamnist:



VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Hazsa HTII yKpaiHCBKOIO: PekomeHpallii 7151 KOPEKLii TEXHOJIOTIHOTO peskumy cTBopeHHs CdTe-COHSIHOro

€JIEMEHTA 3 BUILOI0 €(EKTUBHICTIO (OTOECTEKTPUYHOTO IIEPETBOPEHHS.

Haszsa HTII anrJificbKo10: Recommendations for correction of technology CdTe solar cell with high

efficiency photoelectric conversion developed and implemented.

HTII, sixy nepen6a4asiocsi CTBOPUTH:

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:

OTpumaHi pe3yJIbTaTH:

l'asy3s 3acTOCyBaHHS: M 72.1 - JlociKeHHs i po3po6Ku y cdepi IPUPOAHIYNX | TEXHIYHNX HAyK
PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Omnuc HTII: [Tpu 3amini CdS tBepaum pozunnom ZnxCdl-xS B consynomy enementi CdS /CdTe ryctuHa cTpymy
KOPOTKOTO 3aMMKaHHS 1pu X = 0.65-0.85 36inbiyeTbest Ha 8-17%. 3anexXHiCTb CTPYMy KOPOTKOTO 3aMUKaHHSI Bif,
mupuny OI13 W onmcyeTtses KpuBoKo 3 MakcuMyMoM npu W = 0.4-0.8 MkM. ko W < 0.3-0.4 MKM, 3MEHIIEHHS
CTPYMY KOPOTKOTO 3aMUKaHHS yepe3 peKoMbiHaliio ¢poToreHeposanux B OI13 HociiB € MmeHmuM 3a 0.4%, ane npu
W > 0.3-0.4 Mxm pekombinaniiHi BTpatu B OI13 nepesuiytots 10-20%. Sxuo ToBmuHa mapy CdTe meHma 3a 5
MKM, TIOCUJIIOIOTHCSL BTPaTH, 0OYMOBJIEHi npouiecamu 3a Mexkamu OI13 i pekombiHalli€lo Ha OT0 TU/IbHIN OBEPXHI.
IMToronmenns mapy CdTe 1o d = 1 MKM 3MeHIIIye CTPYM KOPOTKOTO 3aMUKaHHA Ha 5%, a ipu d = 0.5 MKM

3MEHIIEHHS CTPYMY KOPOTKOIO 3aMUKaHHS 3Ha4HO repesuinye ~ 10%.
ConiaibHO-€KOHOMIYHA cnpsamoBaHicTe HTII:
BnyiuB HTII Ha moBKiJjjis:
BnpoBanykenHss HTII: Boposamxeno
IIpakTHyHa peasnisanis HTII
IToyaToK eramy: 2012
3aKiHYeHHs eTamny:

Crio>KuBavi NPOAYKILii: CrioxuBayamu HayKOBO-TEXHIYHOI MPOYKLii MOXyTb GyTH HAYKOBi CITiBPOGITHUKM
HAHY Ta By3iB

IlepcneKTHBHI PUHKH: Vkpaina
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IoTpiOGHMIT 06CAT iHBECTHILiH, TUC. TPH.: 0
IIpaBa, 0 HaAAIOTHCS iIHBECTOPY MiCJIsA 3aBEpPLIEHHs POOOTH:
HasiBHicTB Gi3Hec-myIaHy: Hi
TexHiKO-€eKOHOMiYHE OOrpyHTYBaHHSI: Hi
IloTeH1iaILHUI 0OCST POAAIKY, THC. TPH.: 0
OuiKyBaHHI TepMiH OKYIHOCTI (POKiB): -

HoparkoBa iHdopmawist: --



IX. Bi6sriorpadiuHuii onuc

1.L.A. Kosyachenko, E.V. Grushko, T.I. Mikityuk. Absorptivity of Semiconductors Used in the Production of Solar
Cell Panels. Semiconductors, 46 (4) 466-470 (2012). 2. L.A. Kosyachenko, E.V. Grushko, X. Mathew. Quantitative
assessment of optical losses in thin-film CdS/CdTe solar cells. Solar Energy Materials & Solar Cells 96(1) 231-237
(2012). 3. N.S. Yurtsenyuk, L.A. Kosyachenko, V.M. Sklyarchuk, O.L. Maslyanchuk, O.F. Sklyarchuk, E.V. Grushko.
Self-Compensation Mechanism in Semi-Insulating CdMnTe Crystals Intended for X/ -Ray Detectors. Acta Physica

Polonica. 120(5) 957-959 (2011).
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