O6J1ikoBa kKapTka HIJIKP

Jep>kaBHuUMH 06s1ikoBHI HOMep: 0223U004724
Jep>kaBHuUi peecrpaniiinuii Homep: 01200104992

Bigkpura

Iara peecrpamnii: 30-11-2023

1. ETaniy BUKOHAHHS

Homep erany: 3

Hassa eramy: Po3po6ka kpurepiiB Binoopy ogHocekTopHux miacTud HPHT-anmMasy, CUHTe30BaHUX 3 BUKOPUCTAHHSM HOBUX
CKJIaJIiB PO3UYMHHUKIB ByTJIEL0, AJ1s1 iX BUKOpUCTaHHS B Aiofax IIoTTKi i mifki1afKkax Tem1oBigBoAy, OOIPYHTYBAHHS iX IpUIafHOI

apxiTeKkTypu i Qi3nYHUX NPUHLUNIB QYHKLIOHYBaHHSL.
IToyaTok etamy: 05-2023
3akiHueHHs eTamy: 11-2023

Bup, 3BiTHOTO ZOKyMeHTa: OCTaTOYHUH 3BiT

2. BukoHnaBsenp

Haszsa opranisanii: [HcTUTyT (pi3uKy HaniBnpoBigHMKIB iMeHi B. €. JlamkapboBa HarjioHanpHOI akagemii Hayk Ykpainu
Kog, €IPIIOY /ITIH: 05416952

IlignmopsakoBaHicTk: HanioHanbHa akasieMis HayK YKpaiHu

Agppeca: npocnexkt Haykuy, 6yx. 41, M. Kuis, 03028, Ykpaina

Tenedon: 380445254020

Tenedon: 380445258342

E-mail: info@isp.kiev.ua

WWW: http: / /isp.kiev.ua

3. Bnacuuk peayabtatiB HIJIKP (mpoaykiiii)

HasBa opranisanii: [HCTUTYT HagTBepauX Marepiaiis iM. B. M. Bakysst HarionanpHoi akagemii Hayk Ykpainu
Kog, €IPIIOY /IIIH: 05417377

Agnpeca: Bys1. ABT03aBOZCBKA, 6ya. 2, M. Kuis, 04074, Vkpaina

IlizmopsiaxoBaHicThk: HarjionanbHa akazjeMmist Hayk YkpaiHu

Tenedon: 380444688625

E-mail: secretar@ism.kiev.ua

WWW: http: / /www.ism.kiev.ua/

4. JI>kepesia Ta HanpsAMU piHaHCYBaHHA

IlizcraBa o1 MpoBeAeHHs POOiT: 52 - TOTOBIp 3 BiTYM3HIHOIO OpraHisalieio (opranamu Mmicuesoi pagu, GoHIOM, acoljaljiero,
KOHLIEPHOM TOLIO)

KIIKBK:

Hampsim ¢inancyBaHHs: 2.2 - IPUKJIATHI JOCIiIXKEHHS i pO3poOKU



J>kepesia piHaHCYBaHHS

IkepeJio piHaHCYBaHHS: 7722 - KOLITU MiAMPUEMCTB, YCTaHOB, OpraHi3aliil YKpaiHu

daxTuynHmii 06car dinancyBaHHa 3a 3BiTHHE eTam: 1600.000 THUC. TpH.
5. HaykoBo-TexHi4Ha poooTa

HasBa po6oTHu (YKp)

Po3pobka kpuTepiiB Bifo0opy oOmHOCEKTOpHUX IacTuH HPHT-anmasy, CHHTE30BaHMX 3 BUKOPUCTAHHSM HOBUX CKJIaJiB
PO3UMHHUKIB ByIJlelto, Ijs iXx BUKOpUCTaHHsS B jpiojax IoTTki i migkiamkax TeMJOBiIBOLY, OOIPYHTYBaHHS iX NpUIafHOI

apxiTexTypu i Gi3MYHUX NPUHIUIMIB QYHKIIOHYBaHHSL.
Ha3sBa po6oTHu (aHrJI)

Development of selection criteria for single-sector HPHT-diamond plates synthesized using new compositions of carbon
solvents, for their use in Schottky diodes and heat sink substrates, substantiation of their design and physical principles of
operation.

Pedepar (yxp)

JocnimkeHo 0COoOIMBOCTI NMpOLECiB JjieryBaHHS Ta [e(peKTOyTBOPEHHSI B PI3HMX CEKTOpaX POCTY MOHOKPHCTAJIIB ajmMasy 3
BUKODHUCTQHHSM OITHYHUX | HAaHO30HJOBUX (I3WYHMX METOZiB. 3 BUKOpHCTaHHSIM iHpauepBoHOi Dyp’e, pamaHiBCpKOi Ta
(poTONMOMIHECLIEHTHOI CKaHYI040i MiKpO-CheKTpockorii, nposigHoi ACM i enekTpoHHOiI MiKpockomii, Macc-CneKTpomeTpii
BTOPVHHUX i0HiB po3po6JieHO Ta arpo6oBaHO METOAM Bisyasiszanii ¢isnyHnx mapameTpiB [js1 pi3HUX OJHOCEKTOPHUX 30H POCTY
CHHTEe30BaHuMX MoOHOKpucTaniB HPHT-asma3dy. BUBYEHO CTPYKTYpHY SKiCTb, Ae(dEKTHO-JOMIIIKOBUI CKjaz, MOp(OoJorio
MOBEPXHI Ta €JIeKTpodi3nyHi napameTpu MOHOKpucTaniB HPHT-anma3y onTUYHMMMY i HAHO30HZOBUMU MeTOAaMU. JJOCTimKeHo
CTPYKTypHi, MOp(oJIOTiuHi Ta eneKkTpo@isuyHi BaacTuBocTi CVD anmasHUX IJIIBOK, B TOMY YMCJi BUPOIIEHUX HA MigKIaAKax
HPHT-anma3y. BuaHaueHO MpPOCTOPOBUI PO3MOLiN CTPYKTYPHOI SIKOCTi, BEJIMYMH KOHLIEHTpaLii JOMIIOK Ta [OeQEKTiB B
CHHTE30BaHMX MOHOKpMCTajax Ta nnactuHax HPHT-aznMmasy B 3a/leXHOCTI Bif, TEXHOJIONYHMX PEXMMIB iX BHMPOIIyBaHHS.
MeTrogamMy TeMmIiepaTypHO-3aJle’KHOI paMaHiBCbKOI CIIEKTPOCKOIi Ta HeCTalijOHapHUX BUMIDIOBaHb TEIJIONPOBIZHOCTI
JIOCJIIPKEHO TEIUIO(Qi3uyHi BJIACTUBOCTI CHHTE30BaHMX MOHOKpHCTaniB Ta mnactuH HPHT-anmasy. O6IpyHTOBaHO AM3aiiH Ta
ONTHAMI30BAaHO CTPYKTypy AiomiB IloTTki Ha ocHoBi nyactun HPHT-anmasy, po3po6eHO Ta BiAmpalboBaHO TEXHOJOTII0
HAaHECEHHS €JIEKTPUYHUX OMIYHMX KOHTaKTiB Ta 6ap'epiB LIOTTKi, [OOCTiIKEHO Ta TMPOAHai30BaHO €leKTPOQi3nydHi
XapaKTEPUCTUKYA BUTOTOBJIEHUX INMPUJIAAHUX CTPYKTYp Hioxis IIoTrTki. [IpoBeseHO y3arajibHEHHS OTPMMAaHMX PE3YJbTATiB MO0
epEeKTUBHOCTI pOOOTH Ta IEpPCHEeKTHBU 3aCTOCyBaHHS HioniB IIIOTTKI Ta MifKIamoOK TEMJIOBiABOLY HAa OCHOBI MOHOKPUCTAJIiB
HPHT-asnmMa3y BHCOKOi CTPYKTYPHOI [JOCKOHAJIOCTi 3 KOHTPOJIbOBAaHUM [e€(PEeKTHO-JOMIIIKOBUM CKJIaJOM Ta OOIPYHTOBAHO

METO/IMYHI OCHOBHU [1JI51 PO3POOKY TACUBHUX i aKTUBHUX €JIEMEHTIB €JIeKTPOHHUX NPUJIaZiiB Ha iX OCHOBI.
Pedepar (aHrI)

The peculiarities of doping and defect formation in various growth sectors of diamond single crystals were investigated using
optical and nanoprobe physical methods. Utilizing infrared Fourier transform, Raman and photoluminescence scanning micro-
spectroscopy, conducting atomic force microscopy (AFM), electron microscopy, and secondary ion mass spectrometry, we
developed and tested methods for visualizing physical parameters across various single-sector growth zones of synthesized
high-pressure high-temperature (HPHT) diamond single crystals. The structural quality, defect-impurity composition, surface
morphology, and electrophysical parameters of HPHT-diamond single crystals were studied using optical and nanoprobe
methods. The structural, morphological, and electrophysical properties of CVD diamond films, including those grown on HPHT-
diamond substrates, were studied. The spatial distribution of structural quality, impurity concentration, and defects in
synthesized HPHT-diamond single crystals and plates was determined, depending on the technological regimes of their growth.
The thermophysical properties of synthesized HPHT-diamond single crystals and plates were investigated using temperature-
dependent Raman spectroscopy and transient thermal conductivity measurements. The design and optimization of the
structure of Schottky diodes based on HPHT-diamond plates were substantiated, the technology of electrical ohmic contacts
and Schottky barriers was developed and tested, the electrophysical characteristics of the manufactured device structures of



Schottky diodes were investigated and analyzed. The obtained results were summarized regarding the efficiency of operation
and the prospects for the use of Schottky diodes and heat sink substrates based on HPHT-diamond single crystals of high
structural perfection with a controlled defect-impurity composition, and the methodological foundations for developing passive
and active elements of electronic devices based on the

Inpexc YIK: 539.24 /.27;548.73 /.75;538.913.08, 539.24 /.27; 548.73 /.75; 538.913.08 , 539.24 /.27; 548.73 /.75; 538.913.08

Kopau TemarnuyHux pyopuk HTI: 29.19.19
6. HaykoBo-TexHiyHa npoayKuis (HTII)

HTII 1

Hassa npoaykii (ykp): Po3po6ka KoHuemntii HamiBnpoBigHuKoBUXx giozis LloTTki, migknamoxk gist CVD emniTakcii Ta TerniosinBoais

Ha OCHOBi OJHOCEKTOPHMUX Iu1acTu HPHT-anmasy

Hassa npoaykii (anru): Development of the concept of semiconductor Schottky diodes, substrates for CVD epitaxy, and a heat
sink based on single-sector HPHT-diamond plates

OuikyBaHi pe3yabraTti: MeTonu, Teopii
T'amyss 3acTocyBaHHS: HamniBNpOBigHMKOBA €JIEKTPOHIKa

Omnuc npoaykiii (ykp): Po3po6sieHa KOHLeMNlist MoXe 6YTH BUKOPUCTaHa NPU MPOEKTyBaHHI HOBUX BUCOKOSIKICHUX Niof1iB IIIOTTKI
Ha ocHOBI HPHT-anma3y, BUTOTOBJIEHHI a/IMa3HUX MigkIanok njs CVD eritakcii Ta TeIoBinBOIIB AJ1s1 IOTY>KHUX

BHCOKOTEMIIEPATYPHUX, BUCOKOBOJIbTHUX i BUCOKOYACTOTHUX npuna,uiB e]'IeKTpOHiKI/I HOBOTO TTOJIiHHS.

ConjianpHO-eKOHOMIYHa cipsimoBaHicTh HTII: CTBOpEHHsI IPMHIMIIOBO HOBOI IPOAYKLii (MaTepiasiB, TEXHOJIOTIH TOLIO) ISt

3a6e3re4eHHs1 €KCIIOPTHOTO MOTEHIialy Ta 3aMillleHHIO iIMIIOPTY
Cragis 3aBepmenocti HTII: Ines, konuenuis, 3sit mo HIJIKP
Bnposazykennsa HTII: He BnpoBamkeHO

Crpoku BrnpoBaaykeHHs: 05.202311.2023

Bupo6nuk npoaykuii: IOH HAHY

CnosKuBayi NpOAyKIi:

IlepcrneKTHBHI pUHKH:

IIpaBa iHTe/IEKTyasIbHOI BJIACHOCTI: 3a JOrOBOpaMu

dopmu ta ymoBu nepepavi npogykuii: Criizibai HIIKP
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8. 3BiTHa JOKyMeHTallist



KinbKiCTBh CTOPiHOK B 3BiTi: 236
Mosga 3BiTy: YKpaiHCbKa

KinpkicTs daitnis y 3BiTi: 1
9. 3aKJII0YHI BiOMOCTi

IlepeJiik 0Ci6O-BHKOHABIIiB

HanwnneHko Irop MukosianioBny

Mamwora Cepriit BacunboBuy

Hixonenko Axupnpiit CepriiioBud (K. ¢.-M. H., CT. HayK .CIIiBp.)

Cry6pos I0piit FOpilioBuy

KepiBHHK opraHi3samii:
Menbnuk Biktop IlaBnosud (g. ¢.-M. H., C.H.C.)
KepiBHHKH pO6GOTH:

Ctpenpuyk BikTop BacunpoBud (1. ¢.-M. H., Tpodecop)

KepiBHHK Bigziny peecTpanii HayKoBoOi AistabpHOCTI

Opuenko T.A.
YKpIHTEI
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