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VYBara 10 BHBYCHHS CTPYKTYpPHHX Ta (I3MUHUX SIBUII Yy TOHKHX TUTIBKax
METAJIOOKCUJIHUX CIOJYK Ha OCHOBI OKCHJAY Tallilo Ta ITPil0 3yMOBJIEHA iX
aKaJIEeMIYHOI Ta TMPHKJIATHOI I[IHHICTIO B 00JacTi omToeneKTpoHiku. OgHuM 3
HaWBaKJIUBIIIIUX HAMPSIMKIB y JAHOMY KJjacl JOCIIDKeHb € po3poOKa HOBUX THIIIB
JIOMIHECIICHTHUX TOHKHX IUTIBOK, SIKI BOJIOJIFOTh BHCOKOIO MPOBIJHICTIO 1 MOXYTb
OyTH BUKOPHUCTaH1 y CTBOPECHHI MOBHOKOJIPHUX  TJIOCKOMAHETBLHUX
nonboBo-emiciinux  nucreiBs  (IIEJl).  bBinmpmicte  pucmmedHUX — TEXHONOTIH
TPYHTYETbCSI Ha 30y/KEHHI JIOMIHECHEHTHHX MarepiaiiB, IO T'€HEPYIOTb BHANME
CBITJIO MIJI JI€F0 HU3KH JHKEPEN €HEeprii, TAKOro SIK €JIEKTPOHHI MPOMEHI, EJIEKTPHYHI
moiass abo mmasma.  JIs  IIOJBbOBO-EMICIMHMX — JHCINICIB, TOHKOILIIBKOBHX
enekrpontominecueHTHUX (TIIEJI) mpucTpoiB Ta mia3MoBO-MAHENbHUX JUCIUIEIB
(IITX) 3 pesynabrariB OararbOX JAOCTIIPKEHb BHUIUIMBAE TOJIOBHA Mpodiema:
BUKOPHUCTAHHS LIMX THUIIB AUCIUIEIB OOMEXeHe OpakoM aJeKBATHUX JIOMIHODOPIB 3
OaxaHUMH  POOOYMMH  XapakTepUCTUKaMH,  OCOONMBO 3  TIABHUIICHOIO
CJICKTPOTIPOBIAHICTIO.

Meto10 po0OTH € BHBUCHHS OINTUYHUX BIACTUBOCTEM TOHKUX IUIIBOK Ha
ocHoBl P—Ga,0;, Y,0; Ta (Y(06Gages),0;, 0coOMMBOCTEH XHIX JIOMIHECIICHTHUX
XapakTEePUCTUK Ta CTPYKTYpH 3aJIeKHO BIJ YMOB Of€pKaHHS, BCTAHOBIJICHHS
MEXaHI3MIB BHUIPOMIHIOBaHHS Ta JOCIIIKCHHS XapaKTEPUCTUK ILIEHTPIB CBIYCHHS,
BCTAHOBJICHHSI 3aJIC)KHOCTI JIIOMIHECIICHTHHX XapaKTEPUCTUK BiJl MIKPOCTPYKTYpH
MOBEpPXHi, BU3HAUEHHSI METO/IB 301JbIICHHS E€JIEKTPOMPOBIAHOCTI IIUX IUTIBOK 1, SIK
HACJI1/I0K, CTBOPEHHSI HA LI OCHOBI €(DEKTUBHUX JIIOMIHECLICHTHUX MaTrepiaiiB IS
JTUCIUIEMHOro 3acTtocyBaHHS. i1 JOCATHEHHS IIOCTaBIEHOI B pOOOTI METH
BUKOPHCTAHO TaKl METOAU JOCIHIUKEHHS: METOJ| PEHTIeHIBCHhKOI AU(PPAKTOMETPIi;
METOJl aTOMHO-CWJIOBOI  MIKPOCKOI{;  CHEKTPOOTOMETPUYHUA METOH  JJIA
BU3HAYEHHS ONTUYHUX MapameTpiB; METOJ JIIOMIHECIIEHTHOI CHEKTPOCKOIIi; METOA
KOpESAIIAHOT CIEKTPOCKOITT; METOA 1HPPAYEPBOHOT CIEKTPOCKOITI].

B po6ori Bepue: orpumano metogoM BY 10HHO-TIIa3MOBOTO pO3MUJICHHS Ha
MiIKJIaJKaX 3 TUIaBI€HOro KBapmy TOHKI TUNBKH (Y 06Gag94),0O; TOBIIMHOIO
0.2 — 0.8 MxM. JIOCHIJDKEHO KpPUCTANIIYHY CTPYKTYpYy, MOp(]Oiorito MoBepxHi Ta
SKICHUH CKJIaJ OJIepKaHMUX IUTIBOK. BeTaHOBIEHO, 1110 TIpH BUKOpHCTaHHI MeTony BU
10HHO-TIJITA3MOBOTO PO3MWJICHHS HAa aMOp(PHUX MIAKIAAKaX 3 IUIABJICHOTO KBapILy
0CaDKYIOThCS TOJIKPUCTATIYHI TTIBKU BIAMOBIAHOTO XIMIYHOTO CKJIany, CTPYKTypa
SIKUX BU3HAYAETHCSI YMOBAMU TEPMOOOPOOKH.

o po3msaay Ha 3100yTTs [Ipemii BepxoBHoi Pagu Ykpainu monoaum yuyeHuM
BUHOCSITBCSL PE3yAbTaTH JAOCHIKEHb, OIMyOnikoBaHUX B 46 HayKOBHX Mpalpsix,
30kpemMa 21 crarts (3 HUX 17 y MDKHApOJHUX KypHajax, U0 MICTIAThCS B 0a31 JaHUX
Web of Science, Scopus Ta 4 y BITUM3HSIHHMX Ta (paXOBUX HAYKOBHUX >KypHajiax), a



Takok 25 Te3 JONOBiJied Ha MDKHAPOAHMX Ta BCEYPATHCHKUX HAyKOBHX
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Abstract
“"Structure and physical properties of thin films based on gallium and yttrium
oxides as elements of transparent electronics'”

Medyvid I. I. — candidate of physical and mathematical sciences, assistant professor of
department of physical and biomedical electronics at Ivan Franko National University of Lviv
Kofliuk I. M. —PhD student of department of physical and biomedical electronics at Ivan Franko
National University of Lviv

Attention to the study of structural and physical phenomena in thin films of
metal oxide compounds based on gallium and yttrium oxides is due to their academic
and applied value in the field of optoelectronics. One of the most important directions
in this class of research is the development of new types of luminescent thin films
with high conductivity and the ability to be used in the creation of full-color
flat-panel field emission displays (FEDs). Most display technologies rely on the
excitation of luminescent materials to generate visible light by a variety of energy
sources such as electron beams, electric fields or plasmas. For field emission
displays, thin film electroluminescent (TFEL) devices and plasma panel displays
(PPDs), a major problem emerges from the results of many studies: the use of these
types of displays is limited by the lack of adequate phosphors with desirable
performance characteristics, especially those with increased electrical conductivity.

The aim of this work is to study the optical properties of thin films based on
B—Ga,0;, Y,0;, and (Y sGaye.4),05, the features of their luminescent characteristics
and structure depending on the conditions of preparation, the establishment of
radiation mechanisms and the study of the characteristics of luminescence centers, the
determination of the dependence of luminescence characteristics from the surface
microstructure to determine methods for increasing the electrical conductivity of
these films and, as a consequence, creating effective luminescent materials for
display applications on this basis.

To achieve the goals set in the work, the following research methods were
used: X-ray diffractometry method; atomic force microscopy method;
spectrophotometric method for determining optical parameters; method of
luminescent spectroscopy; method of correlation spectroscopy; infrared spectroscopy
method.

In the work for the first time: thin films (Y, Gag94),0; with a thickness of
0.2 — 0.8 um were obtained by the method of RF ion-plasma sputtering on fused
quartz substrates. The crystal structure, surface morphology, and qualitative
composition of the obtained films have been studied. It has been established that
when using the RF ion-plasma sputtering method, polycrystalline films of the
corresponding chemical composition are deposited on amorphous fused quartz
substrates, the structure of which is determined by the heat treatment conditions.

The results of studies published in 46 scientific papers are submitted for
consideration, including 21 articles, 17 of them in international journals contained in
the Web of Science, Scopus database and 4 in domestic and professional scientific
journals, as well as 25 in the materials of international and national scientific
conferences. The overall citation index (h - index) of applicants is 2.
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