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1. CTpyKkTypHi, eneKkTpodi3nyHi Ta ONTUYHI BJACTUBOCTI IIJIIBOK CIOJIYK A2B6 i reTeponepexofiB Ha iXx OCHOBI

2. Structural, electrophysical and optical properties of 1I-VI compound thin films and their heterojunction

Pedepar:

1. lucepranifina po60oTa MpuUCBsAYeHa NOCTIIKEeHHIO Gi3UYHUX MPOIIECIB i SABUII, MOB'SI3aHUX 3 PEAJIbHOIO
CTPYKTYPOIO IUIBOK CITOJIYK Ipynu A2B6 Ta reTepOCTPYKTYp Ha ix OCHOBI, OITUMIi3alii CTPYyKTypHUX, ONTUYHUX Ta
€JIEKTPO(Pi3NYHMX XapaKTEPUCTUK OGHO- Ta 6araTomapoBUX CUCTEM HA iX OCHOBI 3 METOIO CTBOPEHHS
(POTOAKTUBHUX IPUJIAJIB MIKPOEJIEKTPOHIKY 3 IOKPallleHMMHU XapaKTepUCTUKAMU. JI71s1 IOCSATHEHHS Liiei MeTu
IIPOBEJIEHO KOMILJIEKCHE [IOCIiI>KeHHSI MOPQoJIOTii IOBEPXHi, €71eMEHTHOTO CKJIaly, CTPYKTYPHUX Ta
CyOCTPYKTYPHHUX OCOOJIMBOCTEN IIJTIBOK XaJIbKOT€Hi/IiB 3aJ1€5KHO Bifl (Pi3MKO-TEXHOJIOTIYHMX YMOB iX KOHJIeHcalii,
BUSIBJIEHO BILJIMB LJMX [TApPAMETPiB Ha ONTUYHI Ta eJ1eKTPOQi3niHi XapaKTePHUCTUKU LapiB, aHCAMOJIb TOYKOBUX
nedeKxTiB. Y pe3ybTaTi BCTAHOBJIEHI PEXXMMU OTPMMAHHS CTPYKTYPHO Ta ONTUYHO JOCKOHAINX OJHO(DA3ZHUX
KOHJIEHCATIB CIIOJYK, IPUJATHUX JJ1s1 BAKOPUCTAHHS y IPUIao0yAyBaHHi. PO3po6eHo MeTo I iHKeKLiHO]
CIIEKTPOCKOIIi, IKUI 103BOJII€ Ha O€3MOJIEJIbHIN OCHOBI Ofiep>kaTy iHpopMallilo Ipo napaMeTpy JOKali30BaHUX
craHiB (JIC) y 3a60poHeHiil 30Hi crionyk A2B6 Ta criopifHeHUX MaTepiasiaX 3 EHEPreTUYHO By3bKMMU PO3IOJiIaMu

IIACTOK, 110 BXOASTH IO CKJIa/ly IIPUJIaZlOBUX CTPYKTYP, 6€3[10cepeiHbO 3 eKCIIEPUMEHTAILHUX BOJIbT-aMII€pPHUAX



xapakTepucTuk (BAX), cTpymiB, 06MexXeHUx MPOoCTOpoBUM 3apsgom (COII3). locifKeHo BIVIUB IPOCTOPOBOi
HEOJIHOPITHOCTi KOHJIEHCATiB 32 iX TOBIIMHOIO Ta HASIBHOCTI MPUIMIOBEPXHEBUX CTAHIiB, PO3MillleHUX Ha OAHiN a60
000X MeXax M0y, Ha TOYHICTb BU3HaYeHHs napametpis JIC. [Ipu 1boMy IIpoBeJi€Hi PO3PaXyHKU KOPUT'YBAJIbHUX
KoeillieHTiB, [0 [O3BOJISIIOTh BPaXyBaTy IIPOCTOPOBY HEOAHOPIAHICTh MaTepiasy Npy BU3HAYEHHI TapaMeTpiB
[acTOK. 3 BUKOPUCTAaHHAM MeToiB aHaiidy BAX COII3, -T - 3ayexXHOCTeN Ta HU3bKOTEMIIEPATYPHOI
doromominecuenii BusHaueni napamertpu JIC (eHeprii 3aj1siraHHs Ta KOHLEHTpaLlii) y MyIiBKax Ta poBeneHa ix
inenTu@ikanis. Orpumani rerepocucrtemu ZnTe /CdTe ta ZnS/CdTe, gocnimkeHi ix CTpyKTypHi Ta eseKTpodiznyHi
BJIACTUBOCTI. BCTaHOBJIEHI MEXaHI3MU CTPYMOIIEDEHECEHHS YEPE3 MEXKY IOA1Jy reTepoIepexoiB Ta BU3HAYEHI

rapaMeTpH, 10 XapaKTepus3yIoTh 1li MexaHi3Mu, I0O0yA0BaHi 30HHI iarpamu Iepexomis.

2. The thesis is devoted to research of the physical processes and effects related to real structure of the II-VI
compound thin films and their heterojunction, optimization of the structural, optical and electrophysical
properties one- and multilayer structures based on II-VI compound in order to development photoactive
microelectronic devices with improved properties. For this purpose the complex analysis of the surface
morphology, chemical composition, structural and substructural properties of the films depending on growth
conditions was performed, also the influence of this parameters on optical and electrophysical, as well as point
defects structure. As a result the growth conditions of the single-phase layers with good optical and structural
properties, usable for devices manufacture has been determined. The method of injection spectroscopy which
allow to obtain information about localized centers (LC) parameters in I[I-VI compound band-gap and related
materials with narrow distribution of localized centers directly from the voltage-current characteristics (VCC) of
the space charge limited current (SCLC) was developed. The influence of spatial inhomogeneity of the films along
depth and with presence of near surface states at one or both interfaces on LC parameters determination accuracy
has been studied. Also the calculations of corrective coefficients which allow taking into account spatial
inhomogeneity of the material during traps parameters determination. With the help of the analysis of the VCC
SCLC, -T dependencies and low-temperature photoluminescence the (LC) parameters (depth energy and
concentration) in films was determined and their identification was carried out. The ZnTe/CdTe and ZnS/CdTe
heterojunctions (HJ) were obtained, and then the structural and electrophysical properties of these multilayer
structures were investigated. Namely the current flow mechanisms and parameters which described these
mechanisms were defined, also the band diagrams of the HJ was plotted.
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