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1. BniuB HEOHOPIAHOCTEN PO3NOiNy JIOKali30BaHOTO 3apsy B HeifjeanpHUX rerepornepexopax CdS-Cu2sS nHa ix
¢doTroeneKkTpruyHi BI1acTUBOCTI

2. Influence of inhomogeneous localized charge distribution in nonideal heterojunction CdS-Cu2S on its
photovoltaic properties

Pedepar:

1. Incepralist NpUCBsAYEHA aHaJi3y 0COOJIMBOCTEN CEHCOPHUX BJIACTUBOCTEH, MiIKpOMOP(QOJIOTii Ta KOMIIOHEHTHOTO
CKJIaJly TOHKOILIiBKOBOTO retepornepexony CdS-Cu2S. HaBeneHe TeopeTHYHe y3arajbHEeHHS | HOBe BUpilIeHHS
HAyKOBOI 337ja4i MO/I€JIIOBaHHS Ta TEXHOJIOTTYHOTO KOHTPOJIIO e(eKTy HaKOIIMYeHHSI Ta IOBTOPHOT'O 3YUTYBaHHS
CHTHaJIy B OIITUYHOMY CEHCOPi Ha OCHOBI HeiZleaJIbHOI reTeEpOCTPYKTYPH Ta MiHiMi3alii merpagauii 1oro
(POTOENIEKTPUYHNX BJIACTMBOCTEN 3 4aCOM.. Y 3B'SI3KY 3 LIMM BUKOHAHO KOMILIEKC JAOCJiIPKEHb, HAlTPaBJIEHUX Ha
IeTasizallilo eHepreTHYHOro PO3NOoAiNy IIMO0KMX [IaCTKOBUX LIEHTPIB B 3a60poHeHil 30Hi CdS, MopenoBaHHS
TYHEeJIbHUX NIPOLeCiB y 6ap'epHill 06s1acTi, BUBHaY€HHS MiIKPOCTPYKTYPHUX XapaKTE€PUCTHUK 3pa3KiB, 3MiHM iX
XiMi4HOTO (Pa30BOro CKJIaAy, BUBYEHHS Jerpajallii CCHCOPHUX BJIACTMBOCTEN Ta LIAXIB ii MiHiMi3alii. B poborTi
3aIpONIOHOBAHO MOJIEJIb, KA ONMCYE KiHEeTUKY KOHLEHTPALlii 3aXOIJIEHOTO Ha IIMO60KI NAaCTKU TO3UTHUBHOTO 3apsly

nicsisl npunuHeHHs GOTO30yIKEHHS Ta BDAXOBYE SIK TEPMIUHUIH, TaK i TYHEJIbHUII MeXaHi3MU BUBIJIbHEHHS IipOK.



[IpoBeneHo yncenbHi po3paxyHKy 3MiHM PO3IIOLINY JIOKaIi30BaHOTO 3apsAy 3 4aCOM, BCTAHOBJIEHO, 110 LEN
PO3IIoZiN B yMOBaX AMHAMIUHOI piBHOBaru (Ipy OCBITJIEHHI) Mae eKCIIOHEeHLiaJIbHUM Xapakrep. Briepiie
BCTaHOBJIEHO, 1110 Aerpajalist XxapakKTepUCTUK ONTUYHOro ceHcopy CdS-Cu2S 3 niMHOM Yyacy oO0yMOBjIEHA OKPIiM
iHIIOTrO 3aKOHOMIPHOCTSIMU AMHAaMIYHOi 3MiHU (pa3oBoro ckiaay mapy Cu2S. IIpsMumMu MeTogamu JOCIiIKEeHb
BCTAHOBJIEHO, 1J0 HEPIBHOMIPHUI PO3MO/ia (POTOUYTIMBOCTI B3JOBX TOBEPXHI CEHCOPY 00YMOBJIEHMI HASIBHOIO

HEKEPOBaHOIO0 HEOHOPIHICTIO TOBLIMHY CBITJIONOIJIMHAIOYOrO MWapy cyabdiny Mifi.

2. The thesis is devoted to theoretical generalization, modeling and control of accumulation and re-read signal
effect in optical sensors based on nonideal heterostructures. Question concerning minimization of sensor
photovoltaic properties time degradation is also discussed. The work is dedicated to the analysis of the
characteristics of sensory properties and component composition of micromorphology of thin-film heterojunction
CdS-Cu2S In this regard, a complex research aimed at detailing the energy distribution of deep trap centers in the
bandgap of CdS, modeling processes in the tunnel barrier layer, determining microstructure characteristics of the
samples chemically modified phase composition, degradation study sensory properties and how to minimize it.
The paper presents a model that describes the kinetics of concentration of positive charge, accumulated in deep
traps after photoexcitation and takes into account both thermal and tunnel holes release mechanisms. Numerical
calculations of localized charge distribution changes over time, found out that this distribution in terms of
dynamic equilibrium has an exponential character. Close compliance between calculated and experimentally
obtained dependences was demonstrated. The mechanisms of signal relaxation, associated with the removal
processes of nonequilibrium charge from the space charge region of the image sensor on the basis of non-ideal
heterojunction were investigated. The mechanism of the observed two-stage process was determined.
Microscopic techniques (AFM, SEM) were used to estimate heterojunction properties (grain size, roughness) and
their relations with heterojunction processing parameters. Novel results concerning CdS-Cu2S heterojunction
surface morphology and impurities depth distribution were obtained. In particular, the question of observed
variation of surface photosensitivity and components interdiffusion on heteroborder was clarified. Also the
comparison of samples formed by two different methodics (electrodynamical spraying and vacuum evaporation
techniques) was made. X-Ray diffraction (XRD) was performed in order to detect CuxS compounds at CdS-Cu2S
heterojunctions.
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