O6J1ikoBa kKapTka HIJIKP

Jep>kaBHuH 06s1ikoBHI HOMep: 0218U000146
Jep>kaBHuM peecrpaniiinuii Homep: 0116U008468

Bigkpura

Dara peecrpamnii: 22-01-2018

1. ETaniy BUKOHAHHS

Homep eTtamy: 1

Hassa eramny: JloCipKeHHsI BIJIMBY pafialiliHux nedeKTiB Ha eeKTpodi3uyHi, CTPYKTYPHI Ta BUIIPOMIHIOIOU] XapaKTepUCTUKU

HaIliBIIPOBiIHUKOBUX MaTepialiB.
IToyaToxk eramy: 01-2017
3akiHueHHs eTany: 12-2017

Bup, 3BiTHOTO JOKyMeHTa: [IpOMDIKHMIT 3BiT
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KIIKBK: 6541030

Hampsm ¢inancyBanHs: 2.1 - pyHIaMeHTasbHI JOCTiIXEHHS



J>kepesia piHaHCYBaHHS

I>xepeJio ¢piHaHCyBaHHS: 7713 - KOWITHU IePXKOIOIKETY

daxTuynmii o6car dinaHcyBaHHS 3a 3BiTHMH eTam: 424.838 THC. IPH.
5. HaykoBo-TexHi4Ha poooTa

HasBa po6oTHu (YKp)

HedexTn pafiallifHOrO i TEXHOJIOTIYHOIO TOXOMPKEHHS Ta IXHill BIJIMB HAa BJIACTUBOCTI HAMiBIPOBITHUKOBUX MarepiamiB i

CBITJIOAIOAHUX CTPYKTYDP.
Ha3zBa po6oTH (aHrJI)

Defects of radiation and technological origin and their influence on the properties of semiconductor materials and light-
emitting diode structures.

Pedepar (yxp)

BusBiieHO pi3Kuil PO3MNOiN AOMIIIOK y MeXax p-N-mnepexony Ajs 4epBoHUX GaP cBiTiomiozniB i mepeBakHO JHIMHUEA - 1S
3€JIEHUX. YHACJIIOK OMPOMIHEHHSM IIBUAKMMH HETPOHAMU PEaKTopa OFEep>KaHO 3POCTAHHS MMOBIPHOCTI TYHEJIBHOTO MPOGOI0
B 3€JIEHUX Jiofax, JIaBUHHOTO - B YEPBOHUX. BCTaHOBJIEHO 3aJIEXKHICTb pafialliiHOi CTIMKOCTI CBITJIOBUIIPOMIHIOIOUUX
InGaN/GaN reTepocTpyKTyp Bif HifKjagyHKY, Ha SIKill BOHM cOPMOBaHi: CBITJIONiOAN HA KPEMHIEBO-BYIJIeleBill MigKIafguHIL
(MOpIBHSHO 3 KPEMHIEBOIO MifKJIAAMHKOIO i3 30JI0TO-OJIOB'SSHUM KOHTAaKTOM) MAalOThb Kpalli €JIEKTPUYHi Ta JIIOMiHEeCLeHTHI
XapaKTEePUCTUKY, IIPOTE HEUTPOHHE ONMPOMiHEHHS MPU3BOIAUTH N0 GiNbIMNX 3MiH iXHIX XapaKTEpPUCTUK. BCTaHOBIEHO MOMBIMHMIA
BIUIUB yJIbTPa3ByKOBOi 06po6ku Ha GaP cBiTsofionu: 3 ofHOTO GOKY, pyHHYBaHHSI €KCHUTOHIB, 3B'sI3aHUX Ha KoMIulekci Zn-O, Ta
(dopmyBaHHS OMCIOKALIMHUX CITOK i pyXOMHUX OUCJIOKALifHUX T1aKeTiB, KOTPi € 06s1acTsIMU 6e3BUIPOMIiHIOBAIbHOI peKoMObiHalii,
a 3 iHmoro OOKy, CHpUSHHS Bignanay pafialiiHAX [OeQeKTiB y 3pasKy i 3MEHIIEHHI0 4YKucaa Mikpomuasm. [lokasaHo
MEPCNEKTUBHICTL BUKOPUCTAHHA YJIbTPA3BYKOBUX XBW/b [Ji TIOJIIIIEHHS XapakTepucTuk GaP CBiTIOZiofiB 3 BHCOKOIO
KOHIIEHTpalji€elo AePeKTiB, 0CO6INBO ONPOMiHEHMX WBUIKAMU YaCTMHKAMU. B onpomiHEHOMYy HEATPOHAaMM KPEMHii oJlep>KaHO
CKODOYEHHS d4acy MpeumIiTanii KMCHIO 3aBASKM JOJATKOBOMY BBEJEHHIO 3apOJKiB MPELMINTATIiB 3a y4yacTi NEPBUHHUX
pagialiiiHuxX [AeQeKTiB, CTBOPEHUX OIPOMIHEHHSAM. YHAclifoK eQeKTy TeTepyBaHHS [OOMIIOK i AedeKTiB Ha OKUCHHUX
MIpELUIliTaTaX OJEPKaHO iCTOTHE IOKPAlleHHS [KOCTi Marepiajny, IO € BaXXJIMBKMM IIpA BUTOTOBJIEHHI HamiBIPOBIJHUKOBUX
npuiafiB. 3alpONIOHOBAHO MOJEJIb OBEIIHKY MDKBY3JI0BUX aTOMIB KPEMHIIO B KJlacTepax Ae(eKTiB, gKa M0SICHIOE TEMIIEPATYPHY
3aJI€XKHICTb PYXJIMBOCTI €JIEKTPOHIB MPU BUMIpIOBaHHI eeKkTy XoJisa 3i 3HIDKEHHSM i 3BOPOTHUM MiJBUIIEHHSM TEeMIIepaTypu

3pasKiB KPEMHII0, BUPOLIEHUX Pi3HUMU METOIAMMU.
Pedepar (aHrI)

The sharp distribution of impurities within the p-n junction for red GaP LEDs and a predominantly linear one for green are
revealed. As a result of irradiation with fast-pile neutrons, the increase in the probability of the tunnel breakdown in green
diodes was obtained, and of the avalanche in red ones. The dependence of radiation hardness of the light-emitting InGaN/GaN
heterostructures on the substrate, on which they are formed, was established: LEDs on a silicon-carbon substrate (as compared
to the silicon substrate with gold-tin contact) have better electrical and luminescent properties, but the neutron irradiation
leads to the large changes in their characteristics. The double influence of ultrasonic treatment on GaP LEDs was established: on
the one hand, the destruction of excitons bound on the Zn-O complex and the formation of dislocation networks and mobile
dislocation packets, which are regions of nonradiative recombination, and on the other hand, the assistance to the annealing of
radiation defects in the sample and the reduction of the number of microplasmas. The prospects of using ultrasonic waves for
improving the characteristics of GaP LEDs with a high defect concentration, especially those irradiated with fast particles are
shown. In silicon irradiated by neutrons, the time of precipitation of oxygen was reduced due to the additional introduction of
the precipitate nuclei at the participation of primary radiation defects created by irradiation. Due to the gettering effect of
impurities and defects on the oxygen precipitates, a significant improvement in the quality of the material was obtained, which
is important in the manufacture of semiconductor devices. The model for the behaviour of interstitial silicon atoms in clusters of
defects was proposed, which explains the temperature dependence of the mobility of electrons when measuring the Hall effect



with a reducing and a reverse increasing in the temperature of silicon samples grown by various methods.

Ingexc YIK: 548.571;548.4, 548.571; 548.4; 548:539.12.04; 538.97-405

Kopu Temarnynux pyopuxk HTI: 29.19.11
6. HaykoBo-TexHiyHa nponykuis (HTII)

HTII 1

HasBa npoaykii (yKp): Pe3ysbTaTy [OCTiIPKeHb 0COOIMBOCTE BIUIMBY pafialiiiHUX nedeKTiB Ha e1eKTpodi3nydHi, CTPyKTypHi

Ta BUITPOMIiHIOIOUi XapaKTEPUCTMKHY HaIliBITPOBiIHUKOBUX MaTePialiB.

Hassa npoaykii (anrur): The research results of the features of radiation defect influence on the electrophysical, structural and
emitting characteristics of semiconductor materials.

OuikyBaHi pe3yJbTaTh: Pe3ynbTaT JOCiIKeHb 32 pyHAaMeHTanpHoo HIIP
T'anyss 3acrocyBaHHS: 72.1 JloCTiIKEeHHS 11 €KCIIEPUMEHTAJIbHI PO3POOKHU y cPepi NIPUPOAHUYMX i TEXHIYHUX HAYK

Omnuc npozykuii (yKp): BusiBieHo piskuil po3nofisl JOMIIIOK y MeXax p-n-repexofy 11 yepBoHux GaP niozis i nepeBaxHO
JIIHIMHUY - 0714 3eyieHnX. OIep>KaHO BHACIILOK OIIPOMIHEHHSIM LIBUIKUMY HEUTPOHAMU 3POCTAaHHS IMOBIPHOCTI TYHEJIbHOTO
Mpo60I0 B 3€JIEHUX Ai01aX, JABUHHOTO - B YePBOHUX. BCTaHOBJIEHO 3a/I€XKHICTDb pafialiitHoi criiikocTi InGaN /GaN
reTEPOCTPYKTYP Bif MigKIAAVHKY, HA SKill BOHM c(POpMOBaHi. [I0ka3aHO NEePCHEKTUBHICTb BUKOPUCTAHHS Y/IbTPA3ByKOBUX XBUJIb
IL71s1 TIOJIiMIIeHHs XapakTepucTuk GaP niofiB 3 BUCOKOIO KOHLIEHTpaLielo AedeKTiB. BusBieHo B oIpoMiHEHOMY HEUTpoHaMu Si

CKOpOYEHHS Yacy NpeuuniTanii KUCHIO.

ConianpHO-eKOHOMIYHA cripsimoBaHicTe HTII:

Cragis 3aBepmenocti HTII: 3git o HIJKP

Bnposazykennsa HTII: He BnpoBamkeHO

CTpOKH BIPOBaJ KE€HHS: BU3HAYAIOThCS! 3aMOBHUKOM

Bupo6uuk npoaykuii: I51] HAH Vkpainu

CnoskuBayi npogykuii: IOH im. B.€. JlamkapboBa HAH Vkpainu, IO HAH Ykpainu, KHY im. Tapaca IlleByenka
IepcneKTHBHI pUHKH: YKpaiHa

IIpaBa iHTe/IEKTyasIbHOI BJIACHOCTI: 3a OrOBOpaMU

dopmu Ta ymoBu nepepavi npogykuii: Criisbai HIIKP
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