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Ha Ar4cepraqiro IsaHrox XprEcuauu Bor4aHinnz
< @ is HKo -TexHoJIori'IH i o cHoua S oprrayBaHHf, opraniun ux r a ri 6prz4nzx
c e irr o sznpouinrc n €LrrbH rax crpyKryp is saAaHzMr4 cneKrp€urbHo-

eHep f err4 rrHuMu xap aKTep ucrkrKa%Ll, noAaHy n a :4 0 6yrr_f, HayK o Bo ro
cryreHf, roKropa rexHi.rHzx HayK sa cueqiamuicTo 05.27.06 _

TexHoJrof ix, o6 taaHaHH.rr ra nzpo6ur4rlTBo eneKTpoHHOi rexuixz

1. Arcrya.nruicrr reMrr gucepraqii

fiucepragix IeaHroK X.B. rplzcBf,qeHa upo6renaaraqi crBopeHH.,r
csirroeznponaiuronaJlbHHx crpyKTyp, BKJrroqaro.ru ix nu6ip, cr{HTe3, KoMrrneKcHe
4ocli4Nenux BJracrHBocrefi Ta peanisarliro KoHcrpyKTopcbKo-TexHoJrori.{Hax
pospo6ox aucor<oeSeKrI4BHr{x cnirno4ioAHzx ,pr"rpoo pisHzx rzuie reuepaqii.Taxa TeMarlrKa e aKTyanbHolo, BpaxoByroqz 4vuarr,rircy po3Br4TKy cyqacHyx
ceirrosanpouiuroezulbHl4x cl4creM, aKTr,rBHoro nepexoAy Ha KBaHToBoro.rxonafi
npI4HI{I4n SopnayaaHHfl Axeper csirra, 3pocraHH.rr norpe6 nosirHix cxeMorexHi.rHraxpiueHr, 6ypxnunoro po3BrrrKy cyvacuoi ceHcopr4Kr,r rorrlo. O4nuu is uusxisnupirueuux TaKI4x uorpe6 e crBopeHHf, Ta 4ocri4Neuur KoM6inosaHr4x
rerepocrpyKrypHl{x opraHo-Heoprauiuuux cacreM pisuouauirnoi xonsirypaqii,
cKnaAy i cuoco6in $opvryranux 3 HoBkrMLr BJracrr,rBocr-,rMr.r. B q"o*y 

- 
nraui

nepcrIeKTIaBHoIo e Azcepraqix IsaHrcx X.8., ocr<inrrn BoHa cnp{MoBaHa Ha
KoMIrJIeKcHe nzpiueuru ocHoBHI4x rlplzKnaAHrax 3aAarr B .ury.i opraniuuoi
csirrosl4nponainroealrHoi eneKTpoHiru i BKrroqae [poBeAeHnx $yn4aMeHTaJrbHHxra npHKnaAHLIX AocliAxeur rpl{ponu monriuecqenqii ,or"nyripHrzx nrisox rarerepocrpyKryp Ha ix ocHoei, po:po6xy HoBHX uero4in rexHoJroriqnoiiunreuenrauii cnonyK oprauiuHo\ ra ueoprauivHoi npupoAr,r Bceiuosaupouiuroroqy rerepocrpyxrypy ra eSexu4BHHx apxirexrypHLrx piruenr
no6y4ona OLED npucrpoiB Anfl 6araror<onipnrzx cr{creM gzcurefiur4x rexHonorifrra 6inoro Konbopy cni'reHH-s cl4creM ocsirreHH fl Ha ocHosi eKorori.{Ho ru4crHx
uarepianin.

Torray KoMrIJIeKcui 4ocni4xeHHr cuoco6is npelapyBaHH.rr i sueqeHu fl Blacrpt-
socrefi nrzcoroeQeKTHBHIuIx upucrpoiB rroKparqeHH.f, -f,cKpaBocri, e6epasHocri raqxocri Konbopy upuna4in cyqacHux 4ucurefiuux rexHororifi, ,ory i upucnr.reHa
Arrceprailis IsaHroK Xpacrzuu Eor4auisuu e arcTyaJrbHr{Mr.r .rrK B Teoperr{trHoMy, TaKi e nparruqHoMy ni4uourenui.

Axryanrnicrr 4racepraqii ni4rnep4xyerbcs raKox 3B'fl3KoM i: uaupxuxou
uayxonoi 4ialruocri xa0e4prl eneKrponuoi iuxenepii HaqiouanbHoro yHineicurery
<rrsiBcbKa uolirexuixa> <Po:po6r<a HoBrrx niaxoain Ao no6y4onn saco6ieelexrpoHuoi texuixz, uero4in MoAenroBaHH-rr Ta 4ocri4xenua iunonaqifruux
rexHoJlorifi s erexrpouiqi, olrroeJleKrponiqi Ta ceHcopaUi), 4epx6ro4xerHlrM7 Ha-
yKoBo-Aocliruurraz po6orauu MinicrepcrBa ocBiru ra ruyn, Vxpaiura: <<Burus
crpyxrypuoi opranisaqii oprauivnux Haninnponi4nzxin ,ru rrcuiuecqeH*ri ra
Qoroenexrpuvui napaMerpr,r npzra4in opraniuuoi .n.nrporinr, (J\lb ilp0119U100259); <<Pospo6neHH-fl rIna3MoHHI,Ix HaHocrpyKrypoBaHr4x ui4xna4oK rn.,r
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ui4calenux SERS cI{rH€uIy ttpkr 4ererrynaHni ez6yxonux peqoBr4H) (j\lb p1p0124u000823); HayKoBrrM npoeKroM, r,Io 6irur.y" aBcfl 3a Korrrrr{ Aoq,r, s xxifi
AI4cepraHrr<a 6yna repinuurou <Pospo_6nu im."porurr{x opraHi.{uux eJreKrpoHHr4xrpzcrpois 6rl'INuroi iuspavepnouoi o6racri>, lzztas-zors, zorg) ra uiNuapo4nz-Ma HayKoBLIMa rpoeKraMu <<BararoKonboposi ala6inonxpui uponi4ni noniuepra 4rxo4uouoriMepHr4x orroerreKrpoHHkrx npzcrpoin> (Ambipob), 20141017 pp.;<Bznpoiraiurona'ri 6es BaxKzx Metaris 4r" 4*"pa, ceirra HoBoro uoxoninHr>>,2019-2023); <Pospo6rca ezcoxoeSeKrr4BHr{x oprauivuax 6itmx cnirno4io4in Haocnoni erccunlercnoi Ta ynonilrHerioi 6rrroopecqenqii Arrfl uoniruix cr{creMocsirreHH u (2020) }d57 /2020.

flocrasreHa B rl4cepraqii Mera - noKparqeHH.rr .,rcKpaBocri, e@exrzeHocri rasxocri Konbopy npzna4in cyrracHl4x 4zcunefiuax rexHonorifi Ta cr{creM 4zsysuorooceirreHH's - AocqrHyra B pe3ynbrari :acrocyBaHH-rr cyqacHr4x eKcrepaMeHT€urbH,x
uero4in, 3oKpeMa, upeqa:ifiHl{x cloco6is cuHTe3y roHKr4x Mer€ureBr4x ra oprauiuuzxnlinox, MeroAis oura'IHoi ra inspavepnouoi cneKTpocr<ouii, eneKTpoHuoi, onru.rHoira aroMHo-czrosoi uixpocxouii, penueuiacbKoro crpyKTypHoro auarisy,KoMrrneKcy nzuipronaJrbHofo TexHoJrofi.rHoro o6ra4uaH n ," , ,.r. BaKyyMHOfO,peHTreHocrpyKTy_pHoro i repl,ro4zuauiuHoro auarisy, iuue4ancnoi Ta$oroerexrpuvuoi. crreK:rpocronii, orrurrHr4x uero4ia 40cri4Nenux,BoJlbraMlepon'rerpii, KoM['rorepHoro MorenloB aHHr i o6po6rra'c,rHarie ra iH.

2.H.afi,,a,,.nrsi.,,i uayrconi pe3yJrbrarr.r Arrcepraqii ra ix HoBr{3Ha

[o Hafi narouiruux HayKoBrrx
uacryuui:

pe3yJrbrarin anropKr4 Ar4 cepraqii criA eiAHecrz

l ' flora:auo, ilIo Ha ocuoni iurerpaqii iurep$eficHoro ra o6,euuoroeKcHrIJIeKcy, ourzMisallii eHeprerplrlHl4x pinnin norior.r, Anfl anrranaqii3BoporHoro iraiNcl'rcreMHoro nepexoAy (RISb) i auxopnrrurrm erccunneKcis .,rKuarpraqi Anf, euicifiut'tx KoMIIoHeHT BAaerbc,, sa6egne.rzrz 3arprzMaHySnyopecqeuqiro ra ni4erzrqzrz e0er<rznnicrr oprauiunaxceirronuupouiuronarrbHr4x aiotie (OLED).
2' Bc'rauoueuo, qo BI'IKopt4cr aHr,fl excznrexcis f,K cKJraAoBr4x6araroxananrHoi enaicii Ao3Bon-f,e ,,oKpauzr, rrapaMerpr4 cnirnoszuponaiuroB€ur'Hrrx

rerepocrpyKryp OLED. 3orpevta, peanisaqi, nepeAaB aHHn eneprii n in.rep6efici uixeKcI4rIrIeKcoM Ta $nyopecqeHrHI4M euirepou 3a MexaHisnronr (Depcrepa (FRET)
cnpr.f, e ni4nu,leu,ro KBaHronoi e s exrv sHocri (EQE) rpr4crporo.
. 3. 3aupolouoBaHo cniH_uyu usuit MeroA 4iaruocruxu(enexrponroNaiHecl{eurr'iq B yMoBax napaMarHiruoro pesoHancy) auyrpiu**o-
MoJreKyrr-rpuoi ra uiNvorexyn.apuoi sarpzuaHoi @ryopecq"rqri "rir.pu ra6araroxauamnoi enricii ua fioro ocnoni, rro Ao3BOJr-[e oqiuarz ,nrr"r ffi.ry3BoporHoro i'tiNcllcreMHoro rlepexoAy (RISC) rpr4[nerHoro craHy MoneKy ttu a6oMoneKyntrpuoi cplcreMl4 y crrHrnernufi crau i , 

"uoo 
qepry B[JrprB ua eQexrasHic*po6oru oprauivHzx cniuo4io4in.

. 4. Pospo6leHo Hoszfi rexHoJrori.rHufi Merol Br{roroBJreHHscniuonzrpouiuronalbHl'Ix upacrpoir Ha ocHosi KBaHToBr4x Heopraui.ruzx
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HaHocrpyKTYP' u{o Ao3Bon'{e [oKp ax\Lrru KonipHi xapaKTep LrcrLrKr4 Ta cra6inbHicrbnpl{crpoiB npl, BklcoKktx Hanpyrax xI4BJIeHHx. Buepure 3acrocoBaHo MeroA ((cyxofo
po3nrrneHH{)) HaHonoporrrKy I{npKoHary 6apiro ra MoAenb nepeHocy eHeprii uixoprauiuuzMvl Ta HeopfaHiqHHMLr KoMrroHeHTaMH, rrlo Ao3Borre 3Haquo ui4az r\LrrueSerrzruicG nepe4avi eneprii ta roKparqzrr{ cneKrpamui BJracrr{Bocri npucrpoin.5' Ilora^:auo, Irdo ABoKaHarIrHa eiraicia n ri6pzrurifi rerepocrpyxrypi naocuoni KBaHToBI{x roYoK CdTeiCdS (rapo-o6ononr<a) , flKaroeAHye ABa MexauisMacsirrosunpouiuronaHLq euirepa B Mexax crpyKryp v, cnpLrflerrepeHecenuro enepriivriN KBaHToBI'IMI4 TorrKaMI{ Ta opraniuuznan MoJIeKyJraMr{, aa6eanevyro.rncra6inrHicrb crpyKTypkl, 3MeHlxyrcr{r4 Brparu eneprii ru .riarprMyroqu pinuonaryuiN eneprerrrqHr4Mt4 craHaMr, B rrpoqeci pexou6iuaqii Hociis .uiray.6' llpo4euoHcrpoBaHo, rlo Ha ocHoBi noszx nJraHapHr,rx clonyK, noxi4nzxr<ap6a:onosMicHoro rerpa@nyopoeiuinseHiry, pospo6neni ra c6opuonaui pisnirLrrTr4 oprauivHax csirroBr4npoMinrceariHrr-..r.pocrpyKryp (coLED, IB9LED,
QLED).

3' rrparcruqHe 3HarreHHfl pe3yJlbrarin qrrcepraqii Br.r3Har{aerbc-rr Moxrzsic-rlo BI4KopLIcraHHf, cI{HTe3oBaHrIx aBropKoro crpyKryp y qilouy pxgi rryucrpoin ene-xrponuoi rexuixll e -f,rocri aKTHBHIax .r.*.rriu, 3oKpeMa, y Br4coKoeQexrzn,ux ri-
'puguux 

opraHivul'tx csirro4io4ax, c.r4creMax 4zsyauoro ocniueHH.rr, Jra3epax 3 po-sno4ileul{M 3BoporHzM 3n'-s3xoM ra iu. 3aBA.rrKr4 ,uarpo.rouroBaHoro n po6ori nrz6opyTa our[naisallii eJIeMeHTHoro cKJraAy, rouororii; i rexuororii Br,roroBJreHH.,r
r<orra6iHosaHr4x rerepocrpyKryp.

4. 3ara.nrua oqiurca 4ucepraqii

I,cwraqix IsaHIox X.E. e 3aBepIIJeHoro HayKonoro po6ororo, .qKa Naicrzrb Ho-ni' uayroao o6rpynrosaHi pe3ynbrarkl KoMrrJreKcHkrx AocniANeHr. fucepraqix cKJra-
Aaerbc'q :i ecryny, 7 poz$ilrin, nzcnoeria, crrucKy Br4Kopt4craHr4x Axepen. 3ara*-,uir o6cxr craHoBllts 487 cropiuor<, y roMy ,r"ni 140 cropiHoK ocHoBHoro reKcry,15 ra6nraq4 73 ppIcyHKI{, crLIcoK BrrKop}rcraHnx AxepeJr iz 120 nafiueuye aHHflMLr ra
AoAarKkr ua 290 cropinrax.

<<cyvacnufi crau po3Brrr*y oprauiuur{x rari6pr'r4nux ceirroaunpominrrur"rux crpyKTyp> rpoBereHo orn_flr nirepar:ypzuloAo oprauivuzx roHopHo-aKrlerrropHkrx .riryni ..r.po.rpy*yp ua ix ocHoni, sallarisoNa uero4in Ta cuoco6ia ui4nr.rrq.rrn, ik .rirro"rrporvriHrona*uoi
e$exrznnocri Ta r<onipuzx xapaKrep Lrcrt4K. Ha ocHosi Br4f,BJreHVX ren^euqificSopvrynroBaHo HayKoBy .rpo6r"ry ra Br43HarreHo 3aBAaHH.,r 4ocri4NeuHx,cupxuonaui Ha crBopeHH-[ nzcoxoe0eKTuBHvx oprauiuuzx cnonyK i ri6pz4Hrzx
CTPYKTYP 3 BI4KOPI{CTAHH,'IM KBAHTOBI4X TOI{OK i HAHO'IACTHHOK ZNO.

doc.rri4xe,Hfl Mexauis*{is rarpuuauoi
Q'nyopecqenqii (TADF ra TTA) t u*Gi.roJrflpHr{x crroJry*ax 3 Meroro ii sacrocy-BaHHfl qK eMirepis y nucorcoeQeKTlrBHl{x oprauirrHrrx ceirronunponriumBaJrb-
HI{x crpyKTypax>> npeAcraBrleHo oco6lznocri excuepHMeHTiLn6HHx KoMnJreKcHr{xvrero4in 4ocli4xeHHx xiuerzru 3ataca,Hfl runz4xoi Ta AoBroTpr4nanoi
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Snyopecqeuqii HoBocLIHre3oBaHrax oprauiuuzx cnonyK .,rK enairepin AnflceirronzuponainronaJlbHl4x rerepocrpyKryp. Hane4eHo po:po6neui r<oHcrpyrffr,rBHo-rexuororiqui pirueuux 60pryrurn, ur"ono.6.nrr"r^ oprauivuraxcnirronuupoMinrosanbHr4x crpyKryp Ha ocuoni A.H.pHo_aKrlerrropHr{xHoBoclIHTe3oBaHI4x clonyK 3 Ha-,IBHoro AoBrorpr4Banorc SnyopecqeHrliero pisuoi,,p'4poAt'I' 3oxpeua, Ha ocHoBi uosocaHTe3oBaHax au6inoJr.spH,x xap6a^:ononuic-HI4x crIoJIyK 3a[porloHoBaHo i peanisoBaHo TexHoJrori.rHzfi ,ia^ir cacreMr,r <<ric*-roc[onap))' uo yMoxJII4Bzno e@exrl4BHe zanixnutTpr4[nerHr4x eKcr4ToHiB e [poqecAoBrorpl4sanoi Snyopecqenrrii s 
^aiHi^aisaqiero 

ronf,poH-Tpr{rnerHoi anirinxqii, Ao-c,IrHyro MaKczMaJIbHoro 3HaqeHHf, soBHiuuroi xeaHTonoi L@exr,sHocri 3a paxyHoKour,iraisaqii rpuunerHl4x excuroHis B rroeAHanni , ,unarr*"rr* KBaHToBrrMrzBIrxoAaMI4 Soronrontinecqeuqii, poepo6neni oprauivni csirronunpouiuroBan*ricrpyKrypu Ha ocuosi r<ap6a:onos^aicHzx qiauorpuseuin6eusoria, 3 peKopA HkrM.,3HarIeHH-f,Mz sosHiu,nroi xsauronoi eSexrunuocri opraui.rHax eneKTponrcuiuecqeu-THI4* npucrpoie mu6ororo cl4Hboro Konbopy, AoBeAeHo Ha.f,sHic* Nrexauis^ainAoBrorpl4saroi repMoaKr,eosaHoi Snyopecq.nuii i ,pz.rrr.r-ffir.ruoi aHirinxqiiy 4ocni4NyBaHax cnonyKax ra BrlBrreuo ixni oco6rzeocri, nor<asaHa Moxrasic*BITKopI4craHHfl cI4HTe3oBaHHx aBTopKoro clonyx s xrcocri euirepin B HeJreroBaHHx5taxuruux oLED s ui4narq eHHMLr3HarreHH.trMLr soeHiu,u"oi xsaHronoi e*exrrrBHoc-ri ra xcxpanocri.

<<Pospo6.neHHq KoHcrpyKTopcbKo_nur PyKt upcbKo_TexHoJrori'rHoro MeroAy p"urituqiit *ixnnor"*fJrflpHrrx AoHopHo-aKrIe[TopHHx

ff Tiffi'::;#n',:^'3::::i:::l1Yu"oifr ,,yop"..qe,qiiArrnrroBHorconip-
#;""il"o *; il' #,* ; ;:X;##X:H' loBHoxonipuoi ceiuonanpoNriuroean"nroi."r"pocrpyKTyprr 

Ha ocHosi o6,e^aHoroTa nouapoBofo eKcr{rrJre^cis i 6araroKaHuurbHoi enaicii.
B'{aHoMy po:4ini BrrBqeHo excrznner<cui nnacrzsocri HoBocaHTe3oBaHLrxcnonyK 

'K aKrlenropuoi cKnaAoBor L,'t xovrepqifirr^ ooroprrr^ vrarepianiB Anf,sopnaynaunx nouapoB[[XraKoMrro3r.rrHr4x eKckrurexcis i pospo6neui uosi ui4xo4asopuynauux ferepocrpyKryp : 6araroxilrrrHoro euiciero, po:po6leuufi HoBrTxuigxi4 Sopuynauux rloBHo*oJripnzx op.urio*rr, .rirrorr.rpoMi,rosanbHr.rxrerepocrpyKryp 3 BI4coKoIo sonHirrluiorc KBaHroBoro eQercrunuicrro irlpoAeMoHcrpoBaHo pisuoxonipny eneKTponrouiuecqeuqiro JreroBaHr{x iHeJIeToBaHLIX [pklcrpoin, pospo6ne.,o guzaitH Ta rexHonori.rHi niAxoru @opuynannarloBHoKoJlipuoi csirroezuponaiuroea*uoi rerepocrpyKrypr Ha ocuoni6araroxaualHroi enaicii, lIIo BI(JIrouae QnyopecrleHTHe, nuyrpirrrHboMoJreKyn.spHe rauiNr'roreryn.rrpHe TADF nunpoirainr"r*#, pofroor"ri ezcorcoe6exrzsHi npucrpoicl4Hboro' 3eJleHoro ra 6inoro Konbopy csi'reHuf s xcxpanic[o csi.reHH.rr 6inrrue 10a, ).
KA/M- t sosHituHEolo KBaHToBoIo esexrznnicm 6inuu e 9 o/o,[oKa3aHa rexuorori.rHapeanisaqi' ilepeH-eceHHf, eueprii ai4 excanr.n.ro.o rocrroAapx 4o Snyopecqeuruoi4ouiruxa, po:po6reuo oLEb s :oeHirxuiu i<nauroBuM BaxoAoM Ao 4,5 oh gtxrlu6oxo qepBoHoro HeJleroBaHoro [prlcrporo 3 MaKCr{MaJrbHoro iure,cznuicrroeneKrponrouiuecqeHqii, qo cuociepiru.r"., rpz 662 HM, rroKa3aHoKoHcrpyKT,IBHo-TexHolorivuy peanisaqiro eKcrrrJreKca B .sxocri rocrroAapfl ArrflnoKpaIIIeHH{ npoAyKTllBHocri upracrporo i: ni4nHIrIeHr4MLr xcxpaaicrro, sonuiruuiuKBaHToBT4M Br4xoIoM Ta rrororrHoro eSexranui crro.
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Y qereepron{v posAiri Auceprauii <<[oc.rri4ureHHfl eJrercTpoJrroprinecqeuqii
rloBHoKonipuoro OLED s dararorcaHaJrbHoro TADF euiciero B yMoBax
rlapaMarnirnoro pe3oHaHcy>> npoBeAeHo AocniAxeHH.f, eJreKrponronaiuecqenqii eiA
euyrpiruuro- ra uixtuloleKyrrrpHl{x TADF OLED B yMoBax rapaMarHi'rnoro
pe3oHaHcy i npe4craBneHo rexHoJrori.rHo-xoncrpyKTr{BHe rroeAHaHHf, TADF i
eKcr{nJreKcHoro nunpouiuroBaHHf, 4nx es exrr4BHr,rx <<reulo-6irzx> OLED.

3oxpenaa, eKcnepl{MeHTaJIbHo AocniAxeno 6araroKaHaJrbHy eneKTporyouinec-
qeHqiro rloBHoKonipuoi BocbMrruaponoi rerepocrpyKTypr4 B yMoBax .rupuru.riruoro
pe3oHaHcy. Ha ocuoBi eKCIrepI4MeHTa^rbHr4x AaHlrx po3paxoBaHo eKcarouuzfi pafiyc
Ta 3Har{eHHq eHeprerl4r{Hllx rqilun vriN nepruuna :6y4xeHr4MH cr4HTrIrerHHM Ta rprr-
IrnerHI4M craHaMI4 An-f, BHyrpiruuronaoneKynqpHoro ra uiNl,roneKyJrrpHoro eKcHTo-
uie; excneplaMeHraJlbHo IIoKa3aHo KaprHHy MexaHisN,ris reHepaqii csirra n OLED i e
eKcrrrIJIeKcHI4x cl{creMax pospoSneHr4x rrpHcrpoie; po:po6neHi Hoei ui4xo4ra Sop-
MyBaHH.rr rerepocrpyKTyp s 6araroKairbHoro euiciero is aany.reHHrM euirepin 3 AoB-
rorpHBanoro Snyopecqenqierc; Iocni4Neno flK BHyrpiruurolroneKynrpHr,rft rar i nri-
xMoneKyttpnufi TADF, a HoBocI4HTe3oBaHa cnonyKa BrrKopncraHa rK 3eJreHo-cranifi
euirep, Ta aKllelropHa cKnaAoBa eKcrrlneKcHoro nraupouiurcBaHHq An.s Br4roroB-
JIeHH, OLED; IIoKa3aHo, Iqo [oenHaHHfl gereuo-6raxzruoi eneKTponrcuiuecqeHqii
3 BalpoMiHroeaHH.sM eKclrrJleKcHoro rr4ny ui4uarqye e$exrueuicrr po:po6leuoro
sereHo-6raKl4rHoro npl{crpolo Ha ocHoBi .Iacroi eneKTponrcuiuecqenqii ra po3rxr4-
proe c[eKTp eneKTpolronliuecqenqii Ha Becb suguwruir 4iaua:ou.

BcrauoBleHo, IrIo orpHMaHHft anropxoro Arrcepraqii npucrpifi xapaKrepg3y-
erbc, nanpouiHroBaHH.rlM Telrnoro 6inoro Konbopy cni.reuHq ra flcKpanicto, crpy-
MoBoIo e$exrznnicrro, eneproeSexrzsnicrro i soeHirrrHboro KBaHToBoro e$exrznHi-
crro is 3HarreHH-[tr,tz, xxi nepeBr,rqyrorb ni4oui Ha cboroAni napalrerpu litixOLED.

Y n'sroruv portini lHceprauii <<Pospo6.neHHfl TexHoJroriquux uigxogin
pea.nisaqii maualin repeHeceHHq eueprii sil oprauivnoi KoMrroHeHTr{ Ao
ueoprauiqsoi rocrboBoi xorurroHeHTr.r B ceirronuuporuinroBaJrbHr{x
KoM[o3IrrHlIx rerepocrpyKTypax>) eKcrrepr4MeHTanrno o6rpyHToBaHa goqilruic6
Sopuyeanux HaHor{acrI,IHoK neponcxiry BaZrO3 {K erraicifir{oro rvrarepiany Anfl
oprauiuut'ty'HeoprauiqHax riSpwguux cniuo4ioais ra eSexraeHicrr 3acrocyBaHHfl
6ararorasalrsoi eneKTpolrorvrinecqenqii KBaHToBrrx rorroK
CdTe/CdS B npr4crpoi QLED.

x4po-o6oJroHKa

3aupououoeaHafi Ta 3acroaor,aHuir rexHonori\nufi npoqec neryBaHHfl HaHo-
ArIcnepcHI4M ropouKoM IIHpKoHary 6apiro iurep$efi*roi sonu TCTA/Bphen excun-
neKcy n ri6prz4uifi csirronunpouiHrcsaruHifi rerepocrpyxrypi; porpo6r.uufi rex-
uoloriqHlzfi tuero4 ((cyxoro po3[HneHHr)) B naxyyirai HaHorroporxKy rlapxouary 6a-
piro, xxufi iunneueHroBaHplfi n apxireKrypy ri6pzgnoi cniuosznponainrosamHoi
crpyKryptr, Uo AeMoHcrpye BI4coKi aHa.IeHHf, flcKpaBocri, crpyuonoi e0exraeuocri
ta sosuiuuroi xnauronoi eSerrunnocri; 4ocni4xeHo MoxJrznicrl 3acrocyBaHH.rr
KBaHroBI4x rorloK CdTe/CdS qx eNaicifiuoro urapy QLED 6es suxoplrcraHH.rr Marppr-
qi. floxasaHo, Iqo orpIrMaHLIfi cnexrp eneKrponrouiuecqenqii naicrLrrb rpt4 ocnosui
cMyrl4 nzupouiuroBaHHtr, sxi si4noeiAaiom 6araroxaHanbHoMy nuuponaiuroBaHHro
qepe3 pisui rrrJrrxu pexonr6inartii elempon-4ipxa. IlopinHflBrrru crreKTp eneKTponrc-
uiHecqeuqii nprzna4y :i cuer<rpaMz Soronrouiuecqenqii ronrux i roscrr4x rrieox
KBaHroBlIx ror{oK e.APa /o6onoHrIz CdTe / CdS, spo6leno BHcHoBoK, rrlo BoHr,r Mo-



xyrb BonoAiTI4 JII4Irre rIoBeAiHKoro rl{ry II npz $oros6y4xenni ra sNairxaHoro rroBe-
4inxoro rrlry I/II upz eneKrpo36y4Neuui. llparcrrarrHo peanisosaHa eJreKrponrouiue-
cqeuqix KBaHroBI4x rorloK CdTe/CdS n ri6puAHrrx rerepocrpyKrypax : xcxpanicrro
csiqeHHq > 104 x1lyr2.

Y Iuocroury posliri trceprauii <<EararoQyHrqiouaJrbHe 3acrocyBaHHfl
HoBocI{HTe3oBaHI{x 2d-cno.nyrc AJIfl pospo6.neunn pisHux rnuie opranivullx
csirronunporuinroBaJrbHlrx rerepocrpyKTyp> npe4craeneui pe3ynbraru
pospo6neHH-s MexaHoxpoMHl4x eJreKTponrovrinecrleHTHr{x ceirroenpouinroBairbHrzx
rerepocrpyKryp Ha rHyr{Kzx ni4xraAKax i: sacrocyBaHHrM uoxi4uux rap6a^:ony rx
6araro$yurqiouarbHoro rraarepiany Nw oprauiuunx csiTronauiHrororrr4x rpun agie,
a raKox 3acrocyBaHHq nnaHapHoi 2D MoneKynu Anfl csirroezupouiurorovux
IerepocrpyKryp.

B rlboMy po:4ini npe4craueui pe3ynbrarrz 4ocriAxeuux
MexaHoeJleKTponroMiuecqeHruzx nracruBocrefi HoBocrzHTesosaHoi c[onyKr4 flK
evrirepa Ans 6araroSyuxqioualbHrrx oprauivuzx rerepocrpyKryp Ha rHyrrKax
ni4xla4rax. [zcepraHTKolo poepo6neHa opraHi.rHa cnirnoBr{npoMiHrceanrHa rHyrr-
Ka rerepocrpyKrypa Ha ocHoni nponinxap6asonin-cynsso6eu:ivri4y, flKa xapaKrepr4-
3yerbcf, BpIcoKoIo ai4rnoprcBaHoro 4eQopvraqifisoro vyuznicrro eneKrpomouiuec-
qenqii, u1o po6urr Aa:cIuir uarepian nepcneKrr{BHr4M s o6racri uepyfiuinuoro rou-
rponrc rpr Buf,BJreHHi y4apHux yruKoAxeHb xoncrpyr<qii B asia- ra
aBronpoMzcrosocri. flpone4eno 4ocri4xeunr 6araro@yuxqioualbHoro 3acrocy-
BaHH.f, cl4HTe3oBanoi asropKoro cnoJlyKr4, .srcifi sracruauit eSexr arperaqii.rrK craHbo-
ro euirepa aKllerrropuoi cKJIaAoBoi excunreKcHoro euicifinoro urapy B Marpr4rli Ans
opraHiuurax ceirloezupouinroBaJlbHr4x crpyKTyp Ha ocHoBi KsaHrosr{x rorroK. Pos-
po6neno Qnyopecqeursi OLED uz6ororo cr4Hboro Konbopy s ninurrapraHolo crreKr-
py ro. uissucori 45 uvr ra cra6itbHoro crpyMoBoro esexrznuicrro : lcrpanicrro )
2ZIO4 xl,fur2 i goeHiuHbolo KBaHroBoro 

"6.nrrrricrro 
> 5 yo, ra QLED 3eJreHoro

Konbopy cei'reHHq 3 flcKpaBicrro noHaA 104 x1ly? Ha ocHoBi xsaHroBr{x rorroK
CdSeS/ZnS. focni4xeui HoBocl4HrHgosaHi cnonyKr4 s -trxocri evrirepin Qnyopecqeu-
rHI4x OLED, a raKox pea-uisonaHa rla3epHa reHeparlix uoxi4urax rpuseuimininse-
uiny i 4Izri4poiu4onorap6a3ony n 6espe:ouaropnifi pi4r<oxpracrani.rHifi @oronnifi
crpyKrypi. Pospo6neni OLED s el,riciero cuuroro, 3eJreHoro ra xoBroro Konbopy
csi'{eHHq ra gosHilxHbolo KBaHToBoro e$errznuicto 3,0 o npu 20 :v^Alcvrz, uo po-
6urt ix uepcueKTHBHI4MV rilfl 3acrocyBaHHfl B Aracnrefiutrx ra ocsirrron€LJrbHr4x
TexHoJlorixx. OrpuMaHa raKox rerepocrpyKTypa, rKa xapaKTepr43yerbc{ Jra3epHoro
reuepaqiero 3 MaKcHMyMoM Ha IoBxI4ui xnuni 515 nna ra tnupu*oro cneKTpalruoi
niuii nunpouinroBaHHfl 3,5 uu.

y croMoMv posAiri Auceprauii <<Texuororiqui oco6flueocri no6yAonu
RGB cl{creM Ha ocuosi Q.nyopecqeHTHrrx ra QocQopecrleHTHrrx enairepin>>
eKcnepl4MeHranbHo i reoperzvuo o6fpyuronaHi onrnMzurbHi ynaonz Sopnaynauns i
rouororiq 4ocni4NyBaHl4x uauponaiuroea.rin Ars HeneroBaHr,rx clzHix oprauiuuux
cnirno4ioaiB RGB, cI4creMH Ha ocHosi 6ensoxap6a:ony i uoxi4nrax iu4ony ra
e$exranuzx evrirepin 3eJleHoro Konbopy csi.reuHq RGB, cr4creMu Ha 6asi
AIa$eHinerenil- ra MerI4JI$ euinereuineauiqeHrax rpuseninaNaiHis.

[ocni4NeHo Soro$isz.rHi ra xiueruuni napaMerpr,r HoBocr4Hre3oBaHrrx cno-
nyx i ix iuuleueuraqix sx euicifiuux ruapiB An.r SnyopecqeHrHr4x OLED ruu6ororo

Y cboMoMy posairi auceprauii <<Texuoloriqui
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clrHbofo, cuHboro, 3eJreHoro ra rrepBoHoro Konbopy cBirreHH, Anfl RGB xonipnoi

c?rcreMr{. florasano, rqo pospo6neui upucrpoi xaparrepl43yrorbc.f, BIacoKkTMLI 3Ha-

qeHHf,Mr4 csirlosux rapaMerpis Ar.fl SnyopecqeHrHltx ceirronnnpouisronalbHux
crpyKryp a raKox cra6ilrnoro crpyMoeoro e$erruenicrrc na scix 3HarleHHflx ryc-

Vrcpaiuz, BoHI,I IUHpoKo

Ha upoSinrnnx HayKoBI{x

pinnx. [trx tIpoBeAeHH{

aBTopHTeTHLIX HayKoBIIx

x(ypHaJrax ra uarepialax

rr4H crpyMy xrrBneHH, 4ocli4xyBaHzx rerepocrpyKryp. focni4xeHo BIJIITB Mop-

Soloriunzx ocoSnusocrefi cpynxqioHarlbHl4x urapin na e$errzeuicm cniuonuupo-
MiHrosamHoi rerep ocrpyKTypr{.

5. Cryuiuu o6fpynToBaHocTi ra 4ocronipHocri uayrcoerx IloJroxeHb
i sucHosrcin 4ucepraqii

OcHoeHi pe3ynbrarr4 Ar4ceprarlii ouy6nixosaHi y uponi4urax 3aKopAoHHHx

nepio4uuuux BrrAaHH{x ra Saxonux BI4AaHHflx

o6ronoproBalrvrcfl. 3a 6e:uocepeAnroi yuacri aBropKI4

xon$epeuqixx, ceuiuapax ra ruKoJIax ruiNuapo4Horo

AocriANeHH-f, aBTopKa Br4Kopr4craJra rK cyuacHi, 4o5pe aupo6onaui, TaK i noBi

eKcrrepr4Mesramsi MeroAlr. OnpaqronaHHfl Ta anaris oAepxaHl4x pesynrrarin

sAificueHo 3 BlrKoprzcraHH.f,M cyrracH[x [porpaMHl4x saco6ie ra reoperl4rlHuIx

niAxoliB. Bce Brrrrle3raAaHe aa6esneuye o6r nrosaHicru Ta AocrosipHicrs
oAepxaHr{x pe3yJrbTarin ra c$oplvrynboBaHl,Ix ua ix ocHosi szcHoeKin 4rzcepraqii.

Aupo6aqiq auceprauii npoxoAl{na Ha

xouQepeuqigx. Ily6nir<aqii aBropKrI y HayKoBrIx

xon$epenqifi ni4o6paxarorb cyrb Bi{KoHaHIrx AocliAxeHb ra rIpeACraBJIeHI4x B

Ar4ceprallii pe:ynrrarie.
Pedepar Alrceprarlii nosHicrro niAnoni4ae ii svricry, niu a4exnarHo nepeAa€

ocHoeHi nayxoni pe3ynbrarl4 AIIcepraHTKrr.

6. 3aynaxeHHfl IrIoAo 4ucepraqii

Heeeaxrarcqr4 Ha re, rr{o y Ar,rcepraqii IeaHror X.B. oAepxaHo HH3Ky IliKaeux

HayKoBr4x ra [paKTzrrHlrx pe3ynbratin, noHa He nos6aeJleHa ue4onir<in. [o raxzx, Ha

Moro AyMKy, MoxHa niguecrz uacrynui:

1. B Ar4cepraUifinii HeAocrarHbo yBarrr nplz4ineHo rexHoJlori'IHuN4 aclreKTaM

orpHMaHHf, SararourapoBux rouxonriBKoBlrx crpyKTyp, He npeAcraBJleHo

3HarreHb rexHoJroriqszx ilapaMerpis ctaHresy, ix nu6opy ra onruNrisallii.

B 4racep'raqii upe4craBJreHo qinufi cneKrp 6ararourapoBl{x crpyKryp, B ,KLIx

xirrxicrr urapin Aocflrae 8 i 9. OAnax He npI4BeAeHo nepeKoHJlkrBkrx

o6rpyuryBaHb ueo6xiAnocri raroi neruxoi rinrrocri urapin, a KoxeH Irrap

ycKnaAHroe rexuoloriro Br4roroBJIeHH.fl i o6ueNye [paKTuqHe 3acrocyBaHHfl

crpyKryp.
3. B 4ucepraqii npegcraaneui rouorpa$iuni so6pa>xeuur ACM Ae.f,KI,Ix

cr4Hre3oBaHzx aBropKolo rouxouliBKoBux crpyKryp (prc. 5.2 i 7.12). Eyno 6

4o6pe npeAcraBuru raxi soSpaNenHfl. Anfl, crpyKryp 3 BeJII,IKoIo rilrxicrro ruapin,

2.

rrlo Ao3BoJIHJIo 6 oqinuru nropSoloriro ix nonepxui.
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B Ar4ceprauii ei4cyrni r<ilrrcicrii nopieuruur eKcrnyara\iftitux napauerpin
pospoSneHr{x .qr4cepraHTKoro rerepocrpyKTyp ig siAoIvII,IMI4, B r.u., is raxuuu, rxi
BI{KopI4CTOByIoTLC.g Ua npaXI'Iqi.
B 4rzcepraqii e p.sA rpaMarr4qHnx ra cruricrl4r{Hrrx He4onixin i Hero.{uocrefi.

3a.gHa.reHi saynaNeHHfl He Marorb nupiruanrHoro BnnHBy Ha 3araJlbHy rIo3I4TI{-

nuy oqinxy Aprceprarlii i He 3Hr,rxyrorb HayKoBy ra rpaKrutlHy Ilinnict fi pesynrra-
rin ra sucHonxis.

BnaNalo, qo rpeAcraBJreHa Ar{ceprarlis <(DigHKo-TexHoJIori.rHi ocHoBI,I $op-
MyBaHH, oprauiuu krx ra ri6pr,r4Hrax csirroeunpouiuroBaJlbHl{x crpyKTyp is eaAaHH-

Mr4 C[eKTpaJrbHO-eHepfeTr4rrHHMr{ xapaKTepI4cTI4KaMI4) e 3aBepIXeHOrO HayKOBO-

AocniAuurlbKoro po6ororo, rKy BraKoHaHo Ha BI4coKoMy HayKoBoMy pinni is sacrocy-
BaHHTM cyqacHux eKcrrepuMeHTaJlbHllx rraero4is i uoBHicrro silnosilae BI4MoraM

MOH VxpaiHn, rxi nucynarorbc.fl 4o po6ir ua s4o6yru HayKoBoro cryileHq AoKTopa
rexsiquux HayK, a ii asropra, InaHror< XpzcrarHa EorAaninHa, 3acnyroBye npl4cy-

AxeHH.rr ifi uayxonoro cryrreHfl AoKropa rexuivHl,Ix HayK ga cneqiamnicto 05.27.06

- TexHoJrorix, oSra4HaHHf, ta nupoSupIIITBo eneKTpoHuoi rexsixn.

O$iuifinrafi ououeut,
AoKTop rexuiqnzx HayK, upoSecop,
sani4ynau rcaSe4pz npoqecin ra
anaparin xapvonoi iuxenepii
Jlreiecrxoro uaqioH€LtlbHoro

yuieepcurery Berepuuapnoi Me,qI4III{HH

ra 6iorexnonorifi ivreni C.3. fNnlrbKoro

lliluuc upoSecopa E.P. L{ixa :anipxro

BqeHr,rfi ceKperap Jlrsiscrxoro
saqionanbHoro yHinepczrery
BerepraHapnoi MeAIzIII4HLI Ta

6iorexuororifi irraeui C.3. fxuqrxoro
K. e. H., AOIIeHTKa
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H.e. Crofiro


