O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHUH 00J1iKOBHI HOMeP: 0223U005868

Jep>kaBHUH peecTpauiliHUI HOMeP: 0123U103325

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peectpaunii: 31-12-2023

II. Etran BukoHnauus JiP
Homep eramny: 1

Ha3ssa eramny: CrpykrypHi nociimkenns niBok Cu2 ZnSn (S x Se 1-x ) 4, SnS Ta BU3HaueHHs! ONTUMAJIbHUAX YMOB

iX OTpMMaHH4.
IToyaToK eramy: 08.2023
3akiHyeHHs eTamy: 12.2023

Buz 3BiTHOrO AOKYMEHTA: OCTaTO4HMIA 3BiT

I11. BizomocTi npo BukoHaBus JIiP

IloBHe HaliMeHYBaHHSI IOPUAUYHOI 0coou (200 ITIB ¢izuyHOi 0c00H): Cymcbkuii nepkaBHMiL

yHiBepCUTET

Kopg 3a €IPIIOY: 05408289

Micue3HaxoaKeHHS: ByJ1. Pumcekoro-Kopcakosa, 6ya. 2, M. Cymu, Cymcekuii p-H., CymcbKa 061, 40007,
Ykpaina

dopma ByracHOCTI:

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

Poamip opranisanii:

Tenedon: 380542334058

IV. BizomocrTi npo cniBBUKOHaBLiB JIiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHYBaHHS IOPUIUYHOI 0coou (a6o ITIB ¢izuyHO0i 0c00H): MinicTepcTBO OCBiTH i HayKK

Ykpainu

Kog, 3a EJPIIOY: 38621185

Micuesnaxo,szeHHa: npocnekT Bepecreiicbkui, 6yg. 10, M. Kui, 01135, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: KaGiser MiicTpis YkpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

TenedoH: 380444813221

VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP

IlincraBa ojist npoBeaeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,

akazemielo HaykK (TOJIOBHUMM PO3NOPSIHUKAMU OI0pKETHUX KOWITIB Ha TposefeHHs HIIJIKP)

Hampsam (l)iHchyBaHHﬂ: 2.1 - pyHIaMeHTabHI JOCIIIPKEHHS
I>kepesia piHaHCYBaHHS

7713 - KOWTH ep>KO0I0A KeTy

Kopg, nporpamuoi kinacudikarnii BuzaTkis i KpegurysaHHs (KIIKBK): 2201380

dakTuuHHi 06car ¢piHaHCcyBaHHS (THC. rpH.): 195.000




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

3D-npykoBaHi PyHKIiOHAIbHI €1eMEHTH /111 THYYKUX €JIEKTPOHHUX IIPUCTPOIB

Ha3sBa po6oTH aHIJIilICbKOIO:

3D Printed Functional Elements for Flexible Electronic Devices

Pedepar yKpaiHCBKOIO:

Y Ham 4ac BifOyBaeTbCsl TEXHOJIOTIYHA PEBOJIIOLS, IOB'SI3aHA 3 MIMPOKUM BUKOPUCTAHHSIM Pi3HOMAaHITHUX
IIPUHTEPIB y 6araTboX rajyssx HayKu i TeXHIKU. B oCTaHHI poKY Hal6iIbII IEPeIOBi iIHCTUTYTU, YHIBEPCUTETH Ta
KOMITaHii CBiTy aKTMBHO BUKOPUCTOBYIOTh 2D Ta 3D npuHTepu AJ1s1 IPYKY [IPOMHUCIJIOBUX OO'€KTIB, 6i000'€KTIB TOIL0,
a OCTaHHIM 4acoM i eJIEMEHTIB I'HY4KOI Ta [IPO30POi €JIEKTPOHIKHY, €JIEKTPOHIKY, 1J0 HOCUTBCH, ONITOEJIEKTPOHIKHY,
CEHCOPUKH, IIPUCTPOIB COHAYHOI eHepreTuku. Ciif 3a3Ha4UTH, 110 TEXHOJIOTIA APYKY YOPHUIAMU 3
BUKOPUCTAHHAM HaHOYacTMHOK (HY) MeTasiB 103BOJIsi€ BUTOTOBJISITY PO3BOJIKY €JIEKTPUYHUX CXEM, B TOM 4Yac SIK
YOpHMJIA HA OCHOBI HaMiBIIPOBIIHUKOBUX MaTepiasliB BUKOPUCTOBYIOTHCS JJ1s1 BUPDOOHUILITBA aKTUBHUX €JIEMEHTIB
€JIEKTPOHHUX NpuiaziB. OCOOGIMUBICTIO TAKOTO CIIOCOOY APYKY IIIBOK € HU3bKE €HEPrOCIOXMBAHHS, L0 JO3BOJISIE
HaHOCUTY HaIliBIIPOBIIHUKOBI IJIIBKMA Ha FHYYKI MiJK/IaAKY, B TOMY YMCJIi HA OPTaHiyHi, TKAHMHY Ta LIKipYy JIOIUHM.
OpnHak Ha ChOTOAHINIHIN AeHb Pi3KO-TEeXHOJIOTIYHI Ta MaTepialo3HaBYi OCHOBU OCAI>KEHHSI IJTiBOK OKCUHUX,
cysb(iIHYX i KECTEPUTOBUX HaMIBIIPOBIAHMKOBUX CIIOJIYK 32 AOIIOMOIOK YOPHUJ, IO MiCTUTH cycneHsiio HY
(HaHOYOpHMIIA), L€ HELOCTATHBO PO3POOJIEHI, @ TEXHOJIOTI iX APYKY 3aJIMMIAETHCSI MAJIOLOCIIIKEHOI0. Y
pe3yJbTaTi BUKOHAHHS IIPOEKTY OyAyTh 3aKjaileHi MaTepiaso3HaBui OCHOBU ofiep>KaHHs cycriensiit HY, niiBok ta
rereporiepexois (I'T]) Ha OCHOBI TakUX HOBUX [1EPCIEKTUBHUX HaIiBIIPOBIJHUKOBUX MaTtepiais, ik Cu2ZnSnS4
(CZTS), Cu2ZnSnSe4 (CZTSe), Cu2ZnSn(SxSel-x)4 (CZTSxSel-x), SnSx, NiO, CuOx, ZnO 114 0Janbuoro
CTBOPEHHS (PYHKIIOHATIbHUX €JIEMEHTIB €JIEKTPOHIKM 17151 TIOTPe6 rHYy4YKOi €J1IeKTPOHIKM, CEHCOPUKH, ONTO- i
MIKpO€JIEKTPOHIKY, rejrioeHepeTUku. bynyTh po3pobiieHi sabopaTopHi meToau cuntesy HY ta ximiuHoro

HAaHECEHHS OJHO- Ta 6aFaTOIHapOBI/IX CTPYKTYP Ha OCHOBI BKazaHUX MaTepiaJIiB

Pedepar aHIJIiHCBKOIO:

Nowadays, there is a technological revolution associated with the wide use of various printers in many fields of
science and technology. In recent years, the most advanced institutes, universities and companies of the world
actively use 2D and 3D printers to print industrial objects, bioobjects, etc., and recently also elements of flexible
and transparent electronics, wearable electronics, optoelectronics, sensors, solar devices energy industry It should
be noted that the technology of printing with inks using nanoparticles (NPs) of metals allows for the production of
wiring of electrical circuits, while inks based on semiconductor materials are used for the production of active
elements of electronic devices. A feature of this method of printing films is low energy consumption, which allows
applying semiconductor films to flexible substrates, including organic ones, tissue and human skin. However, to
date, the physico-technological and material science bases of the deposition of films of oxide, sulfide, and kesterite
semiconductor compounds using inks containing a suspension of NPs (nanoinks) are not yet sufficiently
developed, and their printing technology remains poorly researched. As a result of the implementation of the
project, the material science foundations for the production of suspensions of NPs, films and heterojunctions (HP)
based on such new promising semiconductor materials as Cu2ZnSnS4 (CZTS), Cu2ZnSnSe4 (CZTSe),
Cu2ZnSn(SxSel-x)4 (CZTSxSel-x), SnSx, NiO, CuOx, ZnO for further creation of functional electronics elements for
the needs of flexible electronics, sensors, opto- and microelectronics, helioeneretics. Laboratory methods of NP
synthesis and chemical application of single- and multilayer structures based on the specified materials will be
developed

Ingexc YIK: 621.315.592, 538.9



Koau TemaTHYHHUX PyOpPHK:47.09.29, 29.19.03

KepiBHHUKH po6OTH

BiacHe IIpizBume Im'a I10-6aThKOBI: Onanaciok Anarosniit CepriitoBud
HayKoBHI CTYIIHbB: 1. §.-M. H.

BueHe 3BaHHS: npodecop

Inentudikarop ORCID ID:

JoparkoBa iHdpopmamnist:

VIII. HaykoBa (HayKoBO-TexHiYHa) npoayKuist (HTII)

IX. Bi6siorpadivyHuii onuc

1. The effect of annealing treatments on the structural and optical characteristics of nanostructured CuxO films,
obtained by 3D printing / V. Yevdokymenko, O. Dobrozhan, R. Pshenychnyi, A. Opanasyuk, Yu.P. Gnatenko, A.P.
Bukivskii, P.M. Bukivskij, R.V. Gamernyk // Materials Science in Semiconductor Processing. -2023. - V. 161. -
P.107472

2. Synthesis of Zn2Sn0O4 particles and the influence of annealing temperature on the structural and optical
properties of Zn2Sn0O4 films deposited by spraying nanoinkso / O. Klymov, M. Yermakov, R. Pshenychnyi, O.
Dobrozhan, S. Agouram, M. C. Martinez-Tom as, A. Opanasyuk, V. Mu noz-Sanjos’e / Applied Surface Science
Advances. - 2023 - V.18 - P.100521



X. 3aKJIlI0YHi BiTOMOCTI

KepiBHHK I0PHAHUYHOI 0COOH Kapnyma Bacub JlaHnnoBuy
K. ¢.-M. H.
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