OT3EIB

Ha aBTopedepat qucceprauuu Capanuna Janunsl Cepreesuya « [ opH30HTAIBHBIH
HOHHBIH 3aTBOP [JISl OPTAHMYECKHUX H NMEPOBCKUTHBIX COTHEIHBIX 3JIEMEHTOBY,
TIPE/ICTABJICHHOH HA COMCKAHUE YUCHOH CTENEHH KaHIUAaTa TEXHUICCKHX HaYK 110
cnenmanbHOCcTH 05.27.06 — TexHomorus u 060pyA0BaHUE JIIs TPOU3BOJACTBA
HOJTYIPOBOAHHUKOB, MATEPHAIOB U MPHOOPOB DIIEKTPOHHON TEXHHUKH

Texnonoruu TOHKOMIEHOYHBIX (poTonmpeodpazopareneii III-ro mokoaeHKUS HA OCHOBE
OpraHMYECKMX M TAIOTE€HWIHBIX IIEPOBCKHTHBIX COGAHMHEHHH SBISIOTCS OIHUM U3
NEPCICKTUBHBIX HAIpaBICHHA coBpeMeHHOH QoToBonbrankn. B 2020 romy mokasaTenu
koa(pduupmenta nonessoro aedcteus (KILJ) mist opraHideckuX M MEPOBCKHUTHBIX COIHEYHBIX
anemenToB (CD) mocturnu 3HaueHuit 17,5 % u 25,5 %, COOTBETCTBEHHO, YTO CTAHOBHUTCS
comoctaBuMeiM ¢ KIIJT CD ©Ha ocHOBe aMOp(HOr0 M KPHUCTAJUIMYECKOTO KPEMHHSL
CyIecTBeHHOE YNPOLIEHHE TEXHOJIOIMYECKOI'0 IUKJIA C NPUMEHEHHEM METOJOB KHIKOCTHOH
Ie4aTd M[OTEHLMAIBHO IIO3BOJSECT CHHM3UTh CTOMMOCTh TIPOM3BOACTBA TOHKOILIEHOYHEBIX
YCTPOICTB IO CPaBHEHUIO ¢ KPEMHHUEBEIMH TeTepOCTpyKTypamMu, a Takke C3 Ha ocHore CIGS u
CdTe. HecMmoTps Ha CyIECTBEHHEIH IIporpecc, IIPOAEMOHCTPUPOBAHHLIA B Pa3BUTHH
TEXHOIOTHYECKUX  IIPOLECCOB  OCAKACHUA  (DOTOAKTHUBHBIX M  TPAHCIOPTHBEIX  CIIOEB
NIEPOBCKUTHBIX M opraHMdeckux (3O, HaHeceHHE METAUIMYECKUX JIIEKTPOIOB METOHOM
BaKyyMHOT'O HallbLJIEHMs SBIIAETCA CTAaHAAPTHLIM M HE CaMBIM ONTHMalbHBIM. JIaHHEIA METOL HE
MOKeT ObITh MacmTabUpOBaH B NPOMBIIUIEHHOM IPOHM3BOJACTBE I JIMHHH BBICOKOMH
IPOMYCKHOH CIIOCOOHOCTH 1O AaHAIOTMM C MarHeTpOHHBIM HambUICHHEM U Tpedyer
IIOTEHIHAINBHO OONBIIMX 3aTPaT U IOBBIIEHUA 3HEPTOEMKOCTH MPOHU3BOJCTBA. MConp30BaHHE
yriepoaselx HaHoTpyOok (YHT) B xauecTBe TPaHCHOPTHOIO 3JIEKTPOJA ISl TOHKOILTCHOYHEIX
CD aBnsgeTcA MEPCIEKTHBHBIM HAaIpaBICHUEM, Olarofaps BO3MOKHOCTH IPOCTOr0 HaHECEHH
cnos YHT ma crpykryphl ycrpoiictB. Opmnako peanbHoe npumenenne YHT B kadecTse
JNIEKTPOJa Uil BEICOKOI((EKTHBHEIX TOHKOIUIEHOYHBIX (oTompeoOpa3oBaTeneil WMEET P
OrpaHMYeHHi, TpeOyromuUX CBOEro pelleHHs, a WMEHHO: BEICOKOE IIOBEPXHOCTHOE
conporusienue cnos YHT (mecarkn Om/kB) W (opMHpOBaHHE MOTCHOMANLHEIX DapbepoB Ha
rereporpanune ¢ (QoroakTHBHOH obmacteto C3. CoBpemeHnHble MeTomsl cunHTesa YHT B
HACTOAIIEE BpeMdA He 0OECHEeuHBArOT NMPELHU3HOHHON KOHTPOJb TOJIOKEHHs pabOThl BEIXO/A, B
CPaBHEHMHM C TEXHOJOTHSAMH JIETHPOBAHHBIX IIONYIIPOBOJHUKOB, @ TAaKXKe MHOTOCIOMHEIX
METAUIMYECKUX CTPYKTYP I OMHYECKHX KOHTaKTOB. Takum obpasom auccepranus CapaHmnna
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3JIeMEHTOB», HAlPaBJICHHAS HAa pelleHHe BhIIIEONHUCAaHHBIX NMPOOIeM fABISIETCS, HECOMHEHHO,
aKTyaJIbHOM.

B paccmartpuBaeMoil paboTe mpeicTaBlieHa HOBas apXHTEKTypa p-i-n IEPOBCKHUTHBIX H
opranmueckux CO ¢ YHT kato oM U MHTErpUPOBAHHBEIM HOHHBIM 3aTBOPOM HA OCHOBC MOHHOH
sunkocty DEME-BF,. Hopas ctpykrypa C3 ¢ rOpH30HTAILHBIM [IJIaHAPHBIM HOHHEIM 3aTBOPOM
MO3BOJISET B CYIIECTBEHHOM CTETIEHH KOMIIEHCHPOBATh BEICOKOE ITIOBEPXHOCTHOE COIPOTUBIICHUE
VHT, a Takke yMEHBIIHUTL Oapbephbl ¢ TPAHCIOPTHBIMH CIOSAMH 33 CHUET 3JEKTPOCTATHYECKOTO
oboramenusi wHocuremsivu  Ha wuHTepdeiice — VYHT/ DEME-BF/momynposognuk 1mpu
MIPUIIOYKEHHA CMEIIeHuH Ha 3aTBope B aAuanaszone (0-2.5) B. KIIJI nopo6uex C3 Obu1 yBenu4yeH
¢ 2.2 % pmo Gomnee, geMm 11%, 4TO moOKa3bIBaET MOTEHI[MAN IIPUMEHEHH JaHHOrO nojaxona. s
opraumgeckux CO ¢ ¢oTonornomarmumu nonuMepamu p-tuna P3HT, PTB7 u snekrpogom us
YHT nokazan poct HanpsxeHus xonoctoro xoxa Uxx ¢ 0B go 0.69B. Onpenenena BpeMeHHas
IMHAMHKA IIPOLECCOB 3apsAKU/pa3psikd HOHHOro 3arBopa ¢ obkmagkamu u3 YHT. [lus
crpykryp YHT/ doronornomaronte nomumeps! p-tuna (P3HT, PTB7) u YHT/opranudeckuit
nomynpoBogHuK n-tuna (PC60BM; C60, C70) ¢ ropH30HTAIBEHEIM HOHHEIM 3aTBOPOM BBIABIICH
[epexo][ B BOILTaMIIEPHOM XapaKTepHUCTHKE OT JIMHEHHOM 3aBHCHMOCTH K BBIIPSAMILIIONICH IIpH
HanpspDKeHMH Ha 3atBope Uz >1.25 B, 49ro ompenenser HaydHYI0 HOBH3HY IOIy4eHHBIX
pPE3YILTATOB.

HocroBepHOCTE W OOOCHOBaHHOCTb ~ HAy4yHBIX  IOJOXKEHMH W BBIBOJIOB,
chOpMyTHPOBaHHEIX B AHWCCEPTAI[MH ITOATBEP)KJAETCA KOMIUIEKCHBIM IIOJXOJOM aBTopa K
[IPOBEACHUIO MCCICOOBAHWH, 3HAYHTENBHBIM O0BEMOM IPOBEASHHBIX SKCIIEPHMEHTOB C
HCIIONB30BaHUEM  COBPEMEHHBIX  METOJOB M 00Opy/ZOBaHMs,  COIIOCTABIEHHEM C
OIlyONHMKOBaHHEIMH B JIMTEPAType NaHHBIMH, a Takke IMyOmukaimeidl craTelf mo marepuaiam
JMCCePTAHOHHON paboThl B peLEH3UpYeMBbIX OTEYECTBEHHBIX M 3apyOeKHBIX KypHanax H
BBICTYIIJIEHHEM Ha KOH(EPEHIHAX,

HecOMHEHHEIM JTOCTOMHCTBOM paloThl ABISETCSA €€ IPAKTHYeCKas HaANpaBICHHOCTS.
OnnoBpemMeHHO pelmanack 3aJada yMeHbIIeHHsA conpoTuBiaeHus YHT wu  noHwxeHus
MOTEHIHANbHOrO Oapbhepa HAa KOHTaKTe C TeTepocTpykTypoil. PaspaboTaHHble METOMEI
H3TOTOBIICHHS CTPYKTYP TOHKOIIJIEHOUHEIX (hoTonpeodpasoBarencii ¢ YHT anekrpomom 3aMeTHO
YIIPOIIaeT TEXHOIOTHIECKYIO LENM04Ky IPOU3BOICTBA MPUOOPHBIX CTPYKTYp 0€3 HCII0Ib30BaHus
BAKYYMHBIX ITPOLECCOB.

K memoctatkoM paboTel MOKHO OTHECTH TO, YTO aBTOP HE IPOBEN IPSIMBIX H3MEpEHHH
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CTPYKType HOHHOTO 3aTBopa. He HCKIF0UYeHO, 9TO 3aMETHBIE M3MEHEHUA 3IEKTPODHU3IUUECKUX
crodictB YHT Moryr nposiBUThCS B IIMPOKHMX IIoJocax NHKOB mnoriomenus MK obmacrtw,
SBJIIOIUXCA ~ CYNEPHNO3WLHCH  ONTHYECKHMX  IepexomoB. Kpome TOro, HekoTophie
CTHIIMCTHYIECKHE TTOTPEITHOCTH B aBTOpedepaTe MEecTaMH 3aTPYAHIIOT BOCIPHATHE H3JI0KEHHOM
uHpopManuu.

Tem He MeHee, yKa3aHHBIC 3aMCHYaHMsi HM B KOEM CIIydae HE CHIDKAIOT o0meH
MOJIOKUTEILHOM OIEHKH IIPEACTaBICHHON K 3amuTe padoThl, KOTOpas, 0e3yCIIOBHO, BHOCHT
3aMETHBIH BKJIAQJ B pa3BUTHE TEXHOJOTMH TOHKOIUIEHOYHBIX (oronpeobpazosareneit Ill-ro
IIOKOJIEHHSA.

Takum obpasoMm, nuccepranvonHas pabora Capanmuna J[amunel Cepreesuya
«opu30oHTAILHLIA MOHHBIH 3aTBOP /ISl OPraHMYeCKHMX U NEPOBCKUTHBLIX COJHEYHBIX
3JIeMEHTOB», SBIETCS HAay4HO-KBaTH(HUKAITMOHHOH paboTOH, B KOTOPOH W3JIOMKEHBI HOBBIE
Hay49HO OOOCHOBAaHHEIC TEXHHYCCKHE M TEXHOJIOTMYECKHE pelleHHs U pa3paboTKH, HMMEIOIIHE
ONpeleNeHHOE 3HAueHHE M pa3BUTHA MUKPOIIEKTPOHMKM, HYTO OTBEYaeT TpeOOBaHHIM
«[lomoskeHnss © TPUCYKIECHUHM YUYCHLIX CTENEHEH», YTBEPKIEHHOIO0 IIOCTAHOBJIEHHEM
IIpaButensctBa Poccuiickoit enepanuu ot 24 cenradps 2013 r. N2 842 (pen. ot 21.04.2016 1),
NIPEIBABIIAEMBIM K KaHIUAATCKUM JUCCepTallMaM, U macnopty cuenuansHoctu 05.27.06, a ee
asrop, Capanus Jlanuna CepreeBud, 3acily)KUBAeT MPUCYXKIEHUS YIEHOH CTEIEHH KaHIHIATa
TEXHWYECKHX HayK M0 crneuuansHoctd 05.27.06 — TtexHonmorus M 0OOOpyAOBAaHHE I

IIPOHU3BOACTBA ITOJIYIIPOBOAHHKOB, MAaTECPHAIIOB H HPHGOPOB BHGKTPOHHOﬁ TCXHHKH.

o.¢.-Mm.H.,, 3aBemyrommit  jabopatopueit
BO300HOBIIIEMBIX ~ HMCTOYHHMKOB  DHEPTHil
CIIBAY um. 2K.W. Andeposa PAH
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