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Pedepar:

1. lucepTariis npucBsa4YeHa NOCHiTKeHHIO MOPDOJIOTIYHUX, ONTUIHUX Ta e/1eKTPODi3NYHUXK BIaCTUBOCTEN
CTPYKTYPHO JOCKOHQJINX MOHOKPHUCTaJIiB anmasy tuny IIb ta Ib poamipom 110 20 MM, BUPOILEHUX B YMOBax
BHCOKOro TUCKy i Temnepatypu (HPHT) i nniBok CVD-anmasy, NepCrneKTUBHUX 111 CTBOPEHHS IIPUCTPOIB Cy4acHOI
aJIMa3HOi BUCOKOYACTOTHOI Ta CHUJIOBOI €J1IeKTPOHIKU. [Ipy BUKOHAHHI frcepTaliiiHoi po60Ty 6y BUKOPUCTaHi
BHUCOKOe(EKTUBHI 6€3KOHTaKTHi Ta HEPYHHIBHI METOIM JOCiIKeHb KOH(OKaIbHOI ONTUYHOI Ta iHppauepBOHOI
dyp’e CIEKTPOCKOIIi, ONTUYHO] MIKpO(OTOrpaMMETPii, HAHO30HI0BOI MIKPOCKOIIii Ta OTPYMAaHO HOBI 1aHi IIPO
¢disnyuHi eeKTy B JIeroBaHUX ajmMasax. B po60Ti BUBUEHO 3aKOHOMiIpHOCTi 30HaJIbHO-CEKTOPaJIbHOTO IIPOCTOPOBOTO

posmoziny negeKTHO-IOMILIKOBOro CKJIaJly Ta JIETYI4Ooi JOMIIIKY 0Py Ta a30Ty B KpUCTasax aamasy. JociimKkeHo



CTPYKTYPHO-MOP(QOJIOTIUHI BJIACTUBOCTI Ta 30HAJIbHO-CEKTOPA/IbHI HEOGHOPILHOCTI Ie(PeKTHO-JOMILIKOBOTO
CKJIaZly JleroBaHux 60pom MoHokpuctanis HPHT-anmasy, Bupoienux B cucteMi Fe-Al-B-C. BctaHoBieHO
3aKOHOMIPHOCTI IPOCTOPOBOr'O CEKTOPaJIbHOTO PO3NOiTy HECKOMIIEHCOBAHOI IOMIIIKK 60PY B CEKTOPaxX POCTY
6aratocexkropHux mnactud HPHT-anmasy tuny IIb Ta BusiBieHO HalbinbIIMiI ONHOPiAHUI BMICT 60PY B CEKTOpax
pocry {111}, a HaiimeHmwMi1 - B cekropax {001}, 1110 € NepCHeKTUBHUM [17Is1 CTBOPEHHSI €JIEKTPOHHUX IIPUCTPOIB.
JocninkeHo Mikpo-pamaHiBchki 2D KapTu iHTEHCUBHOCTI cMyTH IIpU 588 cM-1 iHIlyKOBaHOTO GOPOM JIOKaJIbHOTO
KOJIMBaHHS i3 CyOMIKPOHHMM PO3ZiJI€HHSIM, BCTAHOBJIEHO [IPOCTOPOBUI PO3II0JiJ HECKOMIIEHCOBAHOI TOMIIIKU
60pYy y Pi3HUX CEKTOPaX POCTY Ta MIOKA3aHO, 110 KOHLEHTPaLisl JOMIIIKY 60PY 3MEHIIYETLCS y CEKTOPAX POCTY Y
HacTynHii nocainosHocTi {111}0{110}0{113}0{001}. IIpoananizoBaHo pamaHiBcbki 2D KapTu 3MiHM YacTOTU POHOHHOI F2g-
CMyTrH4 ajiMasy, OTPMMAaHi B OKOJIi IUCJIOKaLiMHUX AIMOK TpasjieHHs: HPHT-anma3sy, Ta BUSBIEHO YiTKi MeXi
JIOKAJIbHOTO PO3NOJily NPYXHUX NedopmMalill CTUCKY/PO3TAry a Mexax Bif +18 MIla o -24 MIla. locuigxeHo
KapTH JIOKAJIbHOTO [IPOCTOPOBOTO PO3IO/AiTy IUTOMOTO ONOPY Ta €JIEKTPUYHOTO MOTEHLiaNy 1J1s1 IETOBaHUX 60poOM
(~ 1017 - 1019 cm-3) moHokpucrasniB HPHT-anmasy 3 pizHOI0 KpucTanorpadiyHooo opieHTallielo CEKTOpiB POCTY i3
BHMKOPHCTaHHSIM HaHO30HJOBUX 6€3KOHTAaKTHUX METOiB CKaHyl040i MiKPOCKOIIii OIIOpPYy PO3TiKaHHS Ta CUJIOBOI
KenbpBiH-30HI0BOI MiKpocKomii. BUsBiI€HO pi3Ki 3MiHM €JIEKTPUYHOrO ONOPY i MOTEHLialy B IOKAJIbHUX 00J1aCTSIX Ha
rpaHuLi MK CEeKTOpaMy POCTY Ta MO6JIM3y iHIYKOBaHUX IMCJIOKalliIMU IOBEPXHEBUX SIMOK TPaBJI€HHSI, 00YMOBJIEHI
Pi3HOIO KOHIIEHTpalli€l0 HECKOMIIEHCOBAHOI JoMilKy 60py.BusiBieHo eeKT 3MEHIIEHHS IUTOMOIO OMiYHOTO
OIIOpYy KOHTaKTHOI MeTasisauii Au/Pt/Ti go nerosanoro 6opom HPHT-anmasy i3 3pocTaHHSIM KOHLIEHTpaLlii
HECKOMIIEHCOBAHOi OMillIKK 60py 10 3Ha4YeHb onopy ~ 0.001 Om-cM2 mpu MakCUMaJIbHill KOHLEHTpalii 60py
~1x1019 cMm-3. [TokazaHO MepPCreKTUBHICTh CTBOPEHHSI HA OCHOBI a7IMAa3HUX IJIACTUH JIETOBAaHUX OOPOM 3 PiBHEM ~
1018 cm-3 naTepanbHUX a3Ma3HuX AiofiB ILIOTTKi 3 HUBBKMMU 3BOPOTHUMU CTpymaMu (6;113bK0 10-11 A) i 3HaYHMMU
IPSIMUMM CTpyMaMU (3 MA) IpM KiMHaTHil TemnepaTypi. BusiBneno edexr ricrepesncy BOJIbT-aMIIEPHO]
XapaKTepUCTUKU AiofiB [IIOTTKi 3yMOBIEHNI HASIBHICTIO HA MEKi METaliYHMI KOHTAKT-aJIMa3 TOHKOTO
LieJIeKTpUYHOTO mapy 3 JePeKTHUMU PiBHIMU 3 BEJIMKUM YaCOM >KUTTS HOCIIB. JlOCIiIpKeHO TeMIiepaTypHy
3aJIEXKHICTb 3MiHM 4aCTOTHU i IMPUHYU paMaHiBCbKOi POHOHHOI F2g Moy anma3sy Ta 60p-iHIyKOBaHUX CMYT
JIOKaJIbHUX KOJIMBaHb AJ1g pocToBux cektopis {111}, {001} i {311} monokpucranis HPHT-anmasy 3 pisHuM piBHEM
JleryBaHHs, Aedopmaliil Ta KoHLleHTpalii fedekTiB y fianazoHi remnepatyp 78-600 K; BcTaHOBJIEHO, 1110 HANOIIbII
iMOBIpHMM MeXxaHi3MOM posnazny F2g-(doHoHy amMasy € aHrapMOHIYHA B3a€MOJis IPYroro MopsiKy 3 OJHUM
KanasoM KiiemeHca, a 117151 JI0KaJIbHUX KOJIMBaHb iHIYKOBAHUX 60POM €(EKTUBHOIO € CITPOLIEHA MOJEIb
AQHrapMOHIYHOI B3aeMO/ii, 1[0 BPaXOBY€ TEIJIOBY 3aCEJIEHICTh JIOKAJIbHOTO 60p-iHIyKOBAaHOTO (POHOHY. YCi
OTPUMaHi BJIaCTUBOCTI JIETOBAaHUX GOPOM i a30TOM MOHOKPUCTAJIiB a7IMa3y, IPUBEJEHi Y BilIOBIZHOMY pO31ii
Iyceprallii, XapaKTepU3yIOTh X K CTPYKTYPHO-JOCKOHAJI IPUIATHI 117151 IPAaKTUYHOTO BUKOPUCTaHHSIBMKOpHCTaHi
B JMCepTaliliHiil po60Ti MeTOANYHI PO3POOKU i cPOpMyJIbOBaHI HAYKOBI MiIXOAM BIOCKOHAJIEHHS TE€XHOJIOTI]
BHPOILYBaHHS CTPYKTYPHO-[IOCKOHAJINX MOHOKPHUCTAJIIB ajiMa3y OyJiy BIIPOBAKEHi i BUKOPUCTaH] [IpY BUKOHAHHI
IIpOEKTY «P03pobKa HOBUX CKJIAJiB PO3YMHHUKIB BYIJIEILIO [JIs1 BUPOILYBaHHSI MOHOKPUCTAJIIB a/IMa3y B 06J1aCTi
T€PMOJMHAMIYHOI CTabiJIbHOCTI 3 KOHTPOJIBOBAHUM BMIiCTOM JOMIIIIOK a30Ty i 60PY 3 METOIO CTBOPEHHS
KOHLIETLITHMX KOHCTPYKLii eJIeKTPOHHUX IIPUJIa/iiB» IPaHTOBOI MiATpMKY HanioHasipHOTO POHAY IOCTinKEeHDb
Ykpainu. OCHOBHI pe3y/bTaTé pO6OTU OIy06JIiKOBaHO B 9 CTATTSIX Y KypPHaJaX, 10 BKIIIOYEH] 0 MiXKHAPOJAHUX
HayKoBUX 6a3 Scopus, Web of Science, Crossref, Google Scholar(3 Hux 'sITb POGIT y BUJAHHSX, BiIHECEHUX J10
nepmoro Ta gpyroro keaptuiis Q1 i Q2), Ta B 12 marepianax T€3 Mi>KHAPOJHUX Ta BiTYM3HSIHUX HAyKOBUX
KOH(EepeHIIii.

2. The dissertation is dedicated to the study of the morphological, optical, and electrophysical properties of
structurally perfect single crystals of diamond types IIb and Ib up to 20 mm in size, grown under high pressure and
temperature (HPHT) conditions, and CVD-diamond films, which are promising for the development of modern
high-frequency and power diamond electronic devices. During the dissertation work, highly efficient non-contact
and non-destructive methods such as confocal optical spectroscopy, Fourier-transform infrared microscopy,
optical micro-photogrammetry, and scanning probe microscopy were used, and new data on physical effects in
doped diamonds were obtained. The study examined the patterns of the zonal-sectoral spatial distribution of



defect-impurity composition and the doping impurities of boron and nitrogen in diamond single crystals. The
dissertation investigates the structural-morphological properties and zonal-sectoral inhomogeneities of the
defect-impurity composition of boron-doped single crystals of HPHT-diamond, grown in the Fe-Al-B-C system.
The spatial sectoral distribution patterns of uncompensated boron impurity in the growth sectors of multi-sector
HPHT-diamond plates of type IIb have been established, revealing the highest uniform boron content in the {111}
growth sectors and the lowest in the {001} sectors, which is promising for the creation of electronic devices.
Micro-Raman 2D maps of the intensity of the band at 588 cm-1, induced by boron local vibration with submicron
resolution, were studied. The spatial distribution of uncompensated boron impurity in different growth sectors
was established, showing that the boron impurity concentration decreases in the following sequence: {111} o {110}
o{113} o {001}. Raman 2D maps of the frequency shift of the diamond phonon F2g band, obtained near dislocation etch
pits of HPHT-diamonds, showed distinct boundaries of the local distribution of elastic compressive /tensile strains
ranging from +18MPa to -24 MPa. Maps of the local spatial distribution of specific resistivity and electric potential
for boron-doped (~ 1017 - 1019 cm-3) HPHT-diamond single crystals with different crystallographic orientations of
growth sectors were studied using non-contact nanoscale scanning spreading resistance microscopy and Kelvin
probe force microscopy Sharp changes in electrical resistance and potential were found in local areas at the
boundary between growth sectors and near surface dislocation-induced etch pits, caused by varying
concentrations of uncompensated boron impurity. The effect of reducing the specific ohmic resistance of
Au/Pt/Ti contact metallization to boron-doped HPHT diamond was found, with resistance values of ~ 0.001Q-cm2
at maximum boron concentration ~1x1019 cm-3. The potential of developing lateral diamond Schottky diodes with
boron-doped diamond plates at a level of ~ 1018 cm-3, exhibiting low reverse currents (about 10-11 A) and
significant forward currents (3 mA) at room temperature, was demonstrated. The effect of hysteresis in the
current-voltage characteristic of Schottky diodes was revealed due to the presence on the edge of the metal
contact-diamond of a thin dielectric layer with defect levels with a long carrier lifetime. The temperature
dependence of the frequency and half-width of the Raman F2g phonon mode and boron-induced local vibration
bands for the {111}, {001}, and {311} growth sectors of HPHT-diamond single crystals with varying levels of doping,
strain, and defect concentration was studied in the temperature range of 78-600 K. It was found that the most
probable mechanism for the decay of the diamond F2g-phonon is second-order anharmonic interaction with a
single Klemens channel, and for boron-induced local vibrations, a simplified anharmonic interaction model
considering thermal population of the local boron-induced phonon is effective. All the properties of boron- and
nitrogen-doped diamond single crystals obtained and presented in the relevant section of the dissertation
characterize them as structurally perfect and suitable for practical use. The methodological developments and
scientific approaches to improving the technology of growing structurally perfect diamond single crystals used in
the dissertation were implemented and utilized in the project "Development of new carbon solvents compositions
for diamond single crystals growth in the thermodynamic stability area with a controlled content of nitrogen and
boron impurities in order to create conceptual electronic devices construction," supported by a grant from the
National Research Foundation of Ukraine. The main results of the work have been published in 9 articles in
journals indexed in international scientific databases such as Scopus, Web of Science, Crossref, and Google Scholar
(including five articles in Q1 and Q2 quartile journals), as well as in 12 abstracts of international and domestic

scientific conferences.
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