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Cdepa ynpaBitiHHS: MiHictepcTBo OCBiTH i HayKu YKpaiHu

InenTudgikarop ROR: He zacrocosyerscs
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IV. BimomocrTi nnpo criiBBUKOHaBIIiB [IiP
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VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP

IlincraBa ojist npoBeaeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,
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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3po6seHHs BUCOKOE()EKTUBHUX CBITJIOBUIIPOMiHIOBAJIbBHUX HAHOCTPYKTYP Ha KBAaHTOBUX SIMaxX /1151 OPraHiuYHUX
€JIEKTPOJIIOMiHECLIEHTHUX IIPUCTPOIB, 110 BUIIPOMIHIOIOTh B YEPBOHIl Ta iHPpauepBOHil 06J1aCTSIX CIIEKTPY.
(QUANT).

Ha3zBa po6oTH aHTIJIilICbKOIO:

Development of highly efficient light-emitting nanostructures based on quantum wells for red and near-infrared
organic light-emitting devices. (QUANT).

Pedepat yKpaiHCBHKOIO:

Y Mesxax pob0TU BUKOHAHO KOMIIJIEKC JIOCIiI>)KE€Hb, CIIPSIMOBAHUX HA MiIBUILIEHHS €(PEKTUBHOCTI OPraHiYHUX
CBITJIOBUNIPOMiHIOIO4MX Aiofis (OLED) misixoM iHTerpauii TeXHOJIOTii KBAHTOBHUX SIM i CYy4aCHUX MEXaHi3MiB
KepyBaHHS €KCUTOHHOIO JUHAMIiKOI0. Po3pobiieHo 1 pociimxkeno OLED i3 4epBOHMM BUIIPOMiHIOBAaHHSIM Ha OCHOBI
noxigHoro kap6azosy 4CzTPN-Ph y nBox apxiTeKkTypax: JIerOBaHill CUCTEeMi «TIiCTb-TOCIOJap» Ta CTPYKTYPI 3
MOTPiMHMM KaCKaJloM KBaHTOBUX sIM. [I0Ka3aHO, 110 BUKOPUCTAHHS MYyJIbTULIAPOBUX KBAaHTOBUX SIM 3a0e3Ieuye
eeKTUBHY JIOKasli3alilo 3apsiB i XapaKTepHe 3ByKeHHSI eJIeKTPOJIIOMiHECLIEHTHOI'O CIIEKTPA, 110 LO3BOJISIE
copmyBaTH CIIEKTpaJIbHO yucTile yepBoHe BunpominiosanHs (CIE 0.58, 0.33) Ta epekTUBHO yCYHYTHU
nputaMaHHuil lerobanuM OLED 3cyB eMicii Bif, 4epBOHOT0 10 cMHbBOTO. Takox po3pobseHo OLED y uepBoHiii
006J1aCTi CIIEeKTPa Ha OCHOBI HOBOCUHTE30BAHUX MOXiTHUX (EHOKCA3UHY Ta NudeHinaMiHy, e BUKOPUCTaHHS
MHOXMHHUX KBAaHTOBUX SIM JIaJI0 3MOTY Aocsrty 36inbmenHs: EQE Ha 63% ropiBHSHO 3 TpaguLiiHUMU
cTpykTypamu. OTpUMaHO BUIIPOMIHIOBAHHS 3 MaKCUMyMOM 610 HM Ta OKpaleHO e(PEeKTHUBHICTb 3aBISIKU
ONTUMI30BaHil JoKai3alii eKCUTOoHiB. KpiMm TOro, cTBOpeHO 11Ba BUCOKOe(eKTUBHi rinepdiayopecuenTHi OLED
(HF-OLED) i3 4epBOHO-OPaH>K€BUM BUIIPOMIHIOBAaHHSIM Ha OCHOBI HOBUX JOHOPHO-aKLENTOPHUX NOXigHuX 2,1,3-
6eH3zoTiaziazosty i payopeny, gKi MPOsIBISIOTh iIHTEHCHUBHY (POTOJIIOMIHECLIEHIIiI0 ¥ TBepJ oMYy cTaHi. IlinTBepakeHo
edexruHe FRET-nepenecenns eneprii Big komepuiiiHoro TADF-ceHcuTaizepa, 10 3a6€31e4usio HU3bKi pooodi
Hamnpyru (3,6 B i 3,9 B, BinnosigHo), sickpasicts noHaz 2800-3000 kxn/m? i EQE 1o 5.41%. OtpumaHi pe3yabTaTu
I€MOHCTPYIOTb IIEPCIEKTHUBHICTh KOMITJIEKCHOTO MMiTXOy, IKUH [IO€QHY€E HOBiI OPTraHiyHi MaTepianu 3
KOMEPLIiHMMU OpraHiYHMMMU HaliBIIPOBiAHUKAaMU, TEXHOJIOTiIO0 KBAHTOBUX SIM i rinepgJryopecLieHTHI MexXaHizMu

171 cTBopeHHs edekTuBHUX OLED 4yepBOHOro Ta 6JMKHBOTO iHPPauyepBOHOTO Tiala3oHy.

Pedepar aHIJIiHCBKOIO:

The work includes comprehensive studies aimed at improving the efficiency of organic light-emitting diodes
(OLEDs) by integrating quantum-well technologies and advanced mechanisms for controlling exciton dynamics.
Red-emitting OLEDs based on the carbazole derivative 4CzTPN-Ph have been developed and studied in two
structures: a doped host-guest system and structures with a triple cascade of quantum wells. It has been shown
that the use of multilayer quantum wells provides effective charge localization and a characteristic sounding of the
electroluminescent spectrum, which allows for the formation of spectrally purer red radiation (CIE 0.58, 0.33) and
the effective use of the red-to-blue emission shift inherent in doped OLEDs. Also, OLEDs in the red spectral region
were developed based on newly synthesized phenoxazine and diphenylamine derivatives, where the use of
multiple quantum effects allowed to achieve an EQE increase of 63% compared to traditional structures. Emission
with a maximum of 610 nm was obtained, and the efficiency was improved due to optimised exciton localisation. In
addition, two highly efficient hyperfluorescent OLEDs (HF-OLEDs) with red-orange emission were created based
on new donor-acceptor derivatives of 2,1,3-benzothiadiazole and fluorene, which contribute to intense
photoluminescence in the solid state. Efficient FRET energy transfer from a commercial TADF sensitizer was
confirmed, which provided low operating voltages (3.6 V and 3.9 V, respectively), brightness over 2800-3000
cd/m? and EQE up to 5.41%. The results obtained demonstrate the promise of an integrated approach that creates



new organic materials with commercial organic semiconductors, quantum well technology, and hyperfluorescent
mechanisms to create efficient red and near-infrared OLEDs.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII yKpaiHCBKOIO: TexHOMOTIYHI Miax0oau 10 BUroTOBJIEeHHs HesteroBanux FR/NIR TADF OLED 3
MYJIbTUIIAPOBUMU KBAHTOBMMU SIMAMU, BKJIIOYHO 3 ONTUMI3AIi€l0 apXiTEKTYPU, PEKVMIB HAHECEHHS TOHKUX IJTiIBOK

Ta rIapameTpiB GOpMyBaHHS eMiciliHuX mwapis.

Hassa HTII aHr/1ificbKO0: Technological approaches to the fabrication of undoped FR /NIR TADF OLEDs
with multilayer quantum wells, including the optimization of device architecture, thin-film deposition conditions,
and emissive-layer formation parameters.

HTII, sixy nepen6ayasiocss CTBOPHUTH: CTBOPEHO
IIpuunnu, yepe3s saki HTII ne 6ysio cTBOpeHoO:

OTrpumaHi pe3yabTaTH: Marepianu, Merogu, Teopii, rinoresu, Inme (HoBocuHTe30BaHi am6inosApHi emitepu.

ExcriepuMeHTasbHi 3pa3ku BUTOTOBJIEHUX OPTaHiYHUX CBITJIOiO/iB.)

T'as1y3p 3aCTOCYBaHHSI: 72.19 [loCifiKeHHs Ta eKCIIePUMEHTaIbHI pO3pO6KY y cdepi IHIINK IPUPOAHUYHXK i

TEXHIYHUX HayK.
PeecTpanifiHuil HOMep KapTKH T€XHOJIOT1ii:

Omnuc HTII: Pospo6ieno TexHoorivni migxoau 10 cTBopeHHs BucokoedektusHux FR /NIR TADF OLED i3
BHMKOPHCTaHHSIM MYJIbTUIIAPOBUX KBAHTOBUX SIM, COOPMOBAaHUX METOJOM TEPMOBAKYYMHOI'O HAHECEHHSI.
OnTrUMi30BaHO €eHepreTuYHi 6ap’epu, TOBIIMHYA HAHOPO3MiPHUX IIAPIiB Ta MapaMeTpy TPAHCIIOPTHUX O0JIACTEN NS
edeKTHBHOI JIoKai3allii eKCUTOHIB i 3HIDKEHHSI eHepreTUYHUX BTPaT. BUTOTOBJIEHO Ta TOCTiIKEeHO
€KCIIEpMMEHTaJIbHI 3pa3ku HesleroaHux FR/NIR TADF OLED, OLED 3 noTpiliHUM KacKailoM KBaHTOBHUX SIM Ta
rinepgayopecueHTHUX OLED Ha OCHOBI HOBUX JJOHOPHO-AKLENTOPHUX OPraHiYHUX Martepiani. OTpUMaHO
CTPYKTYPH 3 By3bKMM €JIEKTPOJIIOMIHECLIEHTHMM CIIEKTPOM, HU3bKOIO HAIIPYTOX0 BMUKAHHS Ta IiIBUILEHMU
3HAUYE€HHSIMU 30BHIiIIHbOI KBaHTOBOI epextuBHOCTI (EQE). OTprMaHi pesyabTaTé JEMOHCTPYIOTh IEPCIIEKTUBHICTD
KOMILJIEKCHOTO MiAX0AY, KW IO€JHY€E HOBI OpPraHiyHi MaTepiany 3 KOMEpUiMHMMU OPraHiYHUMU
HaMiBIPOBIIHUKAMH, TEXHOJIOTIIO MYJIbTUIIAPOBUX KBAHTOBUX 5IM i rinepdiryopecLieHTHI MexXaHi3Mu IJ1s1 CTBOPEHHS

edexruBHux OLED yepBOHOro Ta 6JIM>KHBOTO iHQPauepBOHOrO Jiala3oHy.

ConiannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Exonomis enepropecypcis, Inue (ITosinmeHHs skocTi

npoaykuii. EHeproomanHicTb IPONIOHOBAHUX CIIOCO0IB.)

BrsiuB HTII Ha mOBKiJIJISI: BukopucTaHi MaTepiany € €KoJIOTiYHO YUCTUMU i HE CTBOPIOIOTh HETaTUBHUIA

BIIJIUB HAa HABKOJIMIIHE CEPENOBUIIE.

BnposapgskeHHs1 HTII: Inme (Pesynbrati BukopucTaHi y HaB4anibHOMY mpotieci HaiioHanpHOro yHiBepcuTeTy

«JIbBiBCbKa MOJITEXHIKa»)
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IToyaToK eramy: 01.2026
3akiHyeHHs eTamy: 12.2026
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