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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

JocnimKeHHs PYHKLIOHAJIbHUX BJIACTUBOCTE! HaIliBIIPOBIIHUKOBUX Ta €IIOKCMKOMITO3UTHUX MaTepiasiB

Ha3sBa po6oTH aHIJIilICbKOIO:

Investigation of functional properties of semiconductor and epoxy composite materials

PedepaT ykpaiHCbKOIO:

B HayKOBill po6OTi NpOBEIeH] KOMILJIEKCHi JOCTiIKEeHHS (Pi3MYHMX Ta €KCIITyaTalillHAX BJIACTUBOCTEN
HaniBnposinHuKkiB (Ge, Si, CdSb, kucHeBMicHI criosyku Zn) Ta MOIiMEpPKOMITO3UTHUX MaTepiasliB Ha OCHOBI
€IOKCUJIHOI CMOJIX. 30KpeMa, JOCIiIKyBaJIUCh MEXaHI3MM €JIEKTPOHHOTO IIEPEHOCY, IPOLIECH Bifllay, OITUYHE
IIOTJIMHAHHS B HaMiBIPOBiIHUKOBUX CTPYKTYpPax, a TAKOXX 3aKOHOMIPHOCTI (POPMYBaHHS CTPYKTYPU Ta €EKPaAHYIOUUX
BJIACTUBOCTEN MOJIIMEPKOMIIO3UTIB 3 METOI0 PO3POOKY HOBUX (PYHKILIOHAJILHUX MaTePiasliB eJIeKTPOHHOI TEXHIKU Ta
MeToqiB ix Mogudikanii 3a OoMorolo jeryBanHs Ta paialiiiHuX TEXHOJIOrA. Y po60Ti BUKOpPHCTaHI Taki
€KCIIEPMMEHTAaJIbHI METOJMKY SIK BUMipIOBaHHSI €JIEKTPONPOBITHOCTI, eeKTy X0J1a, TEH300II0pPY Ta TEH30-XO0J1JI~
edexTy 1pu 0gHOBICHIN NpyxXHiil gedopmatii, [Y-Oyp’e cekTpockorii, METOAM BU3HAUYEHHS MIIJHOCTI Ha
CTHCKaHHS Ta TBEPIOCTI JIs1 E[IOKCUKOMIIO3UTIB. ONIPOMiHEHHS 3pa3KiB IIPOBOAMIIOCS Ha MiKpoTpoHi M-30.
TeopeTnyHi pO3paxyHKU 30HHOI CTPYKTYPH Ta [IapaMeTPiB KBAHTOBUX SIM BUKOHAHi 3 BUKOPUCTAaHHSIM CUCTEMU
MathCAD 14 Ha ocHOBI Teopii gedopmauiiiHoro noreHuiany. Ha ocHOBI IpoBeeHUX NOCTiIKEeHb OyJ11 BCTAHOBJIEHI
3aKOHOMIPHOCTI 3MiHU €JIEKTPUYHUX, TAJIbBAHOMArHITHYX Ta ONTUYHUX BJIACTUBOCTEN MOHOKPUCTAJIIB Ta
HaHOCTPYKTYyp Ge, Si, CdSb nif BriiuBoM papianiiiHoro ornpomineHHs Ta gedopmatii. BusHaueHo napamerpu
€KPaHYIOUUX BJIACTUBOCTEN €IIOKCMKOMITIO3UTIB, 110 JO3BOJISIIOTh 3a0€3[1€YUTH JIOKAJIbHUM 3aXUCT
HaMiBIPOBiIHUKOBUX €JIEMEHTIB. JJoBE€IeHO €(PEKTUBHICTb BUKOPHCTAHHS paialliiHUX TEXHOJIOTIN 1151
LjiJlecrIpsSIMOBaHOi 3MiHM XapaKTepUCTUK MaTepiaiB. OTpuMaHi pe3ysbTaTu MOXKYTh OYTHU BIIPOBAIKEH] ITPU
IIPOEKTYBaHHI pafiialliiHO-CTiKUX JAaTUYMKIB TEeMIIEPaTypH, CEHCOopiB XoJu1a, GOTOYYTAMBUX esleMeHTiB [U-TexHiku,
a TaKOX IIPU pO3POOLi 3aXMCHUX €IIOKCUJAHUX IIOKPUTTIB /1J11 pOOOTH NPUJIAJIiB B yMOBAX MiJBUIIEHOTO

pagianiiiHoro ¢ony.

Pedepar aHIJIiHCBKOIO:

The scientific work carried out comprehensive studies of the physical and operational properties of
semiconductors (Ge, Si, CdSb, oxygen-containing Zn compounds) and polymer composite materials based on
epoxy resin. In particular, the mechanisms of electron transfer, annealing processes, optical absorption in
semiconductor structures, as well as the regularities of structure formation and the shielding properties of
polymer composites, were studied to develop new functional materials for electronic equipment and methods for
their modification using doping and radiation technologies. The work used experimental methods such as
measuring electrical conductivity, the Hall effect, tensile strength, and tenso-Hall effect during uniaxial elastic
deformation; IR-Fourier spectroscopy; and methods for determining compressive strength and hardness for epoxy
composites. Irradiation of samples was carried out on a microtron M-30. Theoretical calculations of the band
structure and parameters of quantum wells were performed using MathCAD 14, based on the deformation-
potential theory. Based on the conducted studies, the patterns of changes in the electrical, galvanomagnetic, and
optical properties of single crystals and nanostructures of Ge, Si, and CdSb under the influence of radiation and
deformation were established. The parameters governing the shielding properties of epoxy composites were
determined, enabling local protection of semiconductor elements. The effectiveness of radiation technologies for
targeted changes in material characteristics has been proven. The results obtained can be applied to the design of
radiation-resistant temperature sensors, Hall sensors, and photosensitive elements for IR technology, as well as to
the development of protective epoxy coatings for the operation of devices in environments with increased
radiation backgrounds.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zsa HTII ykpaiHCBKOIO: CTBOPEHO TEH304YTIMBMII Ta GOTOUYT/IMBI MaTEPiay HA OCHOBI

HaIliBIPOBIIHUKOBUX CTPYKTYP F'€pPMaHilo, Ofep>KaHo pafialiiiHO-3aX1MCHE TIOKPUTTS Ha OHOBI €IIOKCMKOMITIO3UTY.

Ha3zpa HTII aHri#icbKO0: Tensosensitive and photosensitive materials based on germanium semiconductor

structures were created, and a radiation-protective coating was obtained on the basis of an epoxy composite.
HTII, sixy nepen6a4asiocss CTBOPHTH: CTBOPEHO

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:

OTpumaHi pe3yJsIbTaTH: [IpucTpoi (Bupobu TexHiuHi), Marepianu, MeToau, Teopii, rinoresu

I‘a.nysb 3aCTOCYBaHHSI: EIEKTPOHIKa; 060POHHO-TIPOMUCIIOBUI KOMILIEKC

PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Omnuc HTII: Onepskanuit Ha 0cHOBI enoOKCUIHO-iaHOBOI cMos Mapku EJI-20 3 TBepauukom T1ETIA ta
HaIMOBHIOBAYEM IIOPOUIKY 3aj1i3a €[IOKCUKOMIIO3UT MOXKe OyTH NIEPCIIEKTMBHMM MaTepiajioM [1ji1 pO3pOOKU Ha 1Oro
OCHOBI pafjialifiHO- 3aXMCHUX TIOKPUTTIB €JIEMEHTIB €JIEKTPOHHOI TEXHIKYM, BUTOTOBJIEHOI IK Ha OCHOBi KDEMHIIO,
TaK i iHmKxX HaniBIpOBiAHUKIB. OCHOBHMMH IlepeBaraMu 3allpOIIOHOBAHOTO CIIOCO0Y MMifBUINEHHS pajiallifiHOl
CTiMKOCTi MOHOKPHMCTaJIIYHOT'O KPEMHIIO € BiTHOCHO IIPOCTOTA TEXHOJIOTS OJepsKaHHs paialiiHO-3aXMCHOTO
€TIOKCUKOMITO3UTHOTO TIOKPUTTS Ta HEBUCOKA MOro BapTiCTh, MIKUPOKa chepa eKCcIryarTallii B pagialiiHuxX Mossax
BHCOKOEHEPreTUYHUX 9aCTUHOK. Oflep>KaHO Ha OCHOBI OIIPOMiHEHOr0 IIOTOKOM eJieKTpoHiB ®=5-10 15 en./cm 2
MOHOKPHCTaJIIYHOTO T€PMaHilo, JIETOBAHOTO CYPMOIO, YyTJIUBUI €JIEMEHT JAaTYMKA OGHOBICHOTO TUCKY, SIKUH IIPU
KiMHaTHi} TEMIIEpaTypi Mae BUCOKY TEH304YTJIMBICTD B Jiana3oHi Big 250 1o 900 MIla. OCHOBHMMU IlepeBaramu
3aIIPOIIOHOBAHOI0 CIIOCOOY Olep>KaHHS TAaKOT0 YyTJIMBOTO €JIEMEHTY € BiTHOCHO ITPOCTa TEXHOJIOTiS HOro
OJlep>KaHHs Ta IiiBUILeHa pafialiiiHa CTilKiCTb, JIiHIMHICTb 3a71€XKHOCTI ONOpPY Bif 04HOBiICHOI AedopMaliii, 1110 He
BUMaraTume NoAaTKOBOI KajyiopoBku. OfepskaHuil Ha OCHOBI TOHKOI IJ1iIBKM FrepMaHilo, sika BUpOIIeHa Ha MigKianii
Ge (x) Si (1-x) 3 kpucranorpadiyHoto opieHTauieto (001), poTo yyTanBUN MaTepian A1 HEOX0JIOAKYBAaHOTO
doronpuiimaya [Y-BUNIPOMiHIOBaHHS, IKUI MOKE pEECTPYBaTH iH(ppauepBOHEe BUITPOMIHIOBAHHS JIOCUTh IINPOKOTO
Iliana3oHy: BiJi KOPOTKOrO 10 cepeHboro. OCHOBHUMM IlepeBaramu 3arporloHOBaHOro crocoby peectpatii Y-
BUIIPOMIHIOBAaHHS 3a JJOIIOMOTOI0 JAHOTO NPUIMada, 3aJIeXHO Bif, cKiaaay nigkinangku Ge (x) Si (1-x) Ta TOBIIMHU

IUTiIBKYA T€PMAaHilo, € OCUTDb INPOKA 0671aCTb 10T0 (POTOYYTIUBOCTI.

ConianbHO-eKOHOMIYHA crpsimoBaHicTh HTII: Cteopenns npuHumnoBo HOBOI mpoAyKiii (Matepiasis,

TEXHOJIOTI} TO1O) AJ1s1 3a0e3MeYeHHs] eKCIIOPTHOrO IIOTEeHIialy Ta 3aMillleHHIo iMnopTy, EKkoHoMis MartepianiB
Bnyins HTII Ha moBKiJLs:
BnposaaskeHHs1 HTII: Iume (BemyTbcst mepeMOBUHY 3 TOTEHLUIHUMI 3aMOBHUKAMU)
ITpakTuyHa peasnizanis HTTI
ITouaToK eTamy:
3aKiHYeHHs eTamy:
Crno>kuBavi NPOAYKILii:
IlepcrieKTHBHI pUHKH:
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
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