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2. Structural-morphological and optoelectronic properties of thin films of cadmium chalcogenides.

Pedepar:

1. Y nuceprauii BCTaHOBJIEHO 3arajibHi 3aKOHOMIPHOCTI Ta 0COOJIMBOCTI BIVIUBY METO/IIB OCAI)KEHHS Ta
Moun(iKyBaHHS Ha CTPYKTYPHO-MOP(OJIOTiUHI Ta ONTOEJEKTPOHHI BJIaCTUBOCTI MJIiBOK XaJIbKOT€HITiB KaIMilo 1151
30isbLIeHHS €(PEKTUBHOCTI IPUJIaAHUX CTPYKTYP Ha iX ocHOBI. [TpoBefieHO HayKOBUI aHasi3 MopQoJIorii IOBepxHi,
CTPYKTYPHUX i oNITUYHUX BaacTuBocTel maiBok CdS, CdSe Ta CdTe 3a1e>XHO Bil METOLY OCA[I)KEHHSI Ta YMOB
Bignasny. BctaHoBseHO, 10 (i3nyHi METONM OcalKeHHS 3a0€3MeUyI0Th JOCKOHAMIMI MJTiBKY HDK METOH, XiMiUHO-
ITIOBEPXHEBOTr'0 OCAPKEHHS. Ha OCHOBI CTPYKTYpHUX XapaKTEPUCTUK ITPOBEIEHO PO3PaXyHKU €JIEKTPOHHOI
€HEPreTUYHOI CTPYKTYPHU. BCTaHOBJIEHO 10 11714 XaJIbKOT€HIiB KagMil0 OUCIIEPCisS €eHEPTEeTUYHUX PiBHIB
3MEHILNYETHCA MIPU NEPEXOi Bi, MOHOKPUCTAIIYHOIO MAaCUMBHOIO 3pa3Ka 10 TOHKOI IUIBKU. Y gucepTauii
IOCJIiZIDKEHO OCHOBHI ONTUYHI XapaKTePUCTUKHU K PYHKIii JOBXKUHU XBUJIi OTPUMaHi €KCIIEPUMEHTAJILHO (METOZ,

00BiJHMX) Ta PO3pax0OBaHi TEOPETUYHO 3 €JIEKTPOHHOTO €EHEPreTUYHOI0 CIIeKTPa 3 BUKOPHUCTAaHHIM



criBBigHOmeHHs Kpamepca-Kponira. OnepsxaHo ToHKi mitiBku CdS i3 BOyOBaHMM MaCHMBOM HAaHOYACTUHOK Au
IJISIXOM MO€eJHaHHS BY MarHeTpOHHOro HalMIeHHs TOHKUX IU1iBOK CdS Ta yJIbTPAaTOHKUX IJTiBOK 30J10Ta
3aBToBuKu 0,5; 1,0; 2,0 Ta 3,0 HM 3 IOJAJIBIIMM iX TEPMiYHUM BifmaaoM 151 GOPMYBaHHS COHSIYHUX €JIEMEHTIB.
BcTaHOBIIEHO, IO BBEJIEHHSI MACMBY HAHOYACTUHOK AU Y CTPYKTYPY COHSTYHOTO €JIEMEHTA Ta HASIBHICTb
TEKCTYpPOBAHOI IOBEPXHi MPUBOJIUTD [I0 MOKPalLeHHS (OTOENEKTPUYHUX [TaPAMETPIB COHSIYHUX €JIEMEHTIB
CdS/CdTe Ta 36inbmenHs ix KK,

2. In the dissertation the general principles and features of influence of deposition methods and modifications on
structural, morphological and optoelectronic properties of cadmium chalcogenides films for efficiency increase of
instrumental structures based on them are established. Technological modes of deposition of semiconductor films
with the use of various methods (deposition of films in a quasi-closed volume, high-frequency magnetron
sputtering and chemical-surface layer deposition) are substantiated.The choice of the close spaced sublimation
method and technological parameters of the deposition process was made based on the thermodynamic analysis
of the vapor phase and mass transfer and provides the deposition process in conditions close to equilibrium. The
high structural perfection of the films was confirmed by X-ray structural and Raman studies. Scientific analysis of
surface morphology, structural and optical properties of CdS, CdSe and CdTe films depending on the deposition
method and annealing conditions is carried out. It is established that physical vacuum methods of deposition
provide more perfect films by the method of chemical-surface deposition. Based on the structural characteristics,
the calculations of the electronic energy structure were performed, and it was found that for cadmium
chalcogenides the dispersion of energy levels decreases during the transition from a single crystal massive sample
to a thin film. From the density of the states of the electronic energy spectrum for single crystals and thin films of
CdS, CdSe, CdTe, it was established that the top of the valence bands is formed mainly by p-states of chalcogen (S,
Se, Te) and the bottom of the conduction band by s- and p-states Cd. The nature of the states distribution of the
zones that form the band gap indicates the formation of the fundamental absorption edge by the direct zone
transitions in the cadmium - chalcogenide sublattice. The dissertation investigates the main optical characteristics
as a function of wavelength obtained experimentally (bypass method) and calculated theoretically from the
electronic energy spectrum using the Kramers - Kronig ratio. An increase of the band gap of CdS thin films with a
decrease in their thickness (d <100 nm) was found, which may be caused by the quantum-size effect.
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