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Ha aBTopedepar quccepranun

Capanuna Janniel CepreeBunua
«Texnosorust :xuakopasznoro TIOJIy*ICHUSA H JIETMPOBAHAS TOHKOIVIEHOYHBIX HEPOBCKHTOB
TSt HOBBIEHH ST IKCILTYATANHOHHBIX XAPAKTEPHCTHK COTHEYHbIX Oarapeii Ha Ux ocHOBeY,

IPENCTAaBICHHON Ha COUCKAHUE YIEHOM CTeleHy
AOKTOpPa TEXHUYECKHX HAYK I10 CHEeNHAJILHOCTH
2.2.3 TexnoJiorus u 00opy0BaHHe /IS IPOH3BOACTBA MaTepHaJIoB 4 IpHGOPOB
3JIEKTPOHHON TEXHHKH ‘

CoBpemeHHBIE TeHIEHIMY PasBUTHS ¢oToBONETANKK BeE GONEe CMEMAIOTCS K HOBEIM
Marepuaiam, 00IagaruM KaK BLICOKHM K09 QULHMEHTOM Ipe0bpazoBanus, Tak 1 ITOTEHIIHATIOM
CHWXKEHUS Ce0eCTOMMOCTH IIPOM3BOJICTBA. Cpenu Takux MarepuanoB 0cofo BEIEIIOTCS
TUOPHAHEBIE TAIOTEHUTHEIE IepOBCKUTHL. VX MacmTabHOe BHENpEHHE, TeM He MEHEE, CONPSHKEHO
CO 3HAYUTCIBHBIMM TEXHOJIOTHIECKUMH TPYIHOCTAMH: HHU3KOM CTabHWIIBHOCTBIO  CTPYKTYD,
HaJlnqieM GONBIIOTO 4uncna AedeKTOB, CIOKHOCTHIO amanTaldd IIPOMBIIUICHHEIX METOI0B
HAHCCCHUA TOHKAX IIEHOK U JAPyruMH daktopamu. Takmm obpaszom, HaydHas mpoGiema,
CBA3AHHAA C paspaboTKOH KUOKO(DA3HEIX METOMOB [IOTY9EHUST TEPOBCKUTHEIX COHEYHEIX
SJICMEHTOB C yIYYNICHHBIMH 3KCILTYaTallOHHBIMU CBOHCTBAMH, TpEACTABISIETCH KpaifHe

aKTyaJbHOH,

B aBropedepare nucceprarmonnoit paboter Capanuna JI.C. MOAPOOHO OCBEIIEHBI
BOIIPOCEI CO3aHUSA M JIETUPOBAHUS TOHKOIIEHOTHEIX IIEPOBCKUTOB, CIIOCOOHEIX 0OECIeYnBaTh
TOBBIMICHHBIH PECYPC W KOHKYPEHTHBIM ypPOBEHD KIIT B cpaBHenunm c xnaccmdeckumu
COJHCYHBIMU SNEMEHTAMH Ha OCHOBE IIONMKPHCTAILTHYECKOTO KPEMHHUS WA TpaJdlAOHHBIX
TOHKOIUIEHOYHBIX TexHOmoruit (CdTe, CIGS). IlpemnokeHHBIE TeXHONOTHH YYUTHIBAIOT
TpeOGOBAaHUS TPOMBIILIEHHOIO MaCIITaOMPOBAHUS W IIPHMEHSIOT 9KCTPY3HOHHBIE CIIOCOOEI
HaHCCCHMUA, a TAKKE KOMILTEKC JIa3€PHBIX ONEPAIHH 10 CTPYKTYPHPOBAaHUIO MOmyiel. [1omo6ubii
KOMIITIEKCHBIA IOAXOX OTPaXkaeT Kak byHnamenTaneHyIO, Tak u IIPUKIaJHYIO 3HAYUMOCTH

IPEACTaBICHHOIO UCCIEIOBAHUS.

Conepxanue nucceprarum, cyas mo aBTOpe(epary, OXBATHIBAET IIHPOKHM KpYT Hay9HEIX U

TCXHOJIOTUYECKHUX BOIIPOCOB, CBA3AHHEBIX C:

1. ObocHoBaHmeM aKTyaabLHOCTH H Hay4YHOH HOBH3HBI THOPHIHEIX IIEPOBCKUTHEIX
CTPYKTYp, CHOCOOHBIX IHOBBICHTH 3(hMEKTHBHOCTD CONHEIHEIX Garapell ¥ ympoCTHTH

ITPOU3BOACTBEHHBIN ITUKII 34 CUET )KHZ[KO(i)aBHBIX MCTOIOB HAHECEHMUS.

2. HccrenoBanmeM MexaHH3MOB AedexToodpasoBaHus (aHTHCTPYKTYPHBIX Je(eKToB,

MCXKIOYSCIBHEIX  aTOMOB, BAaKAHCHH) B IMEPOBCKMTHEIX IUIEHKAX, BIMSIONUAX Ha




ACTPajlallMOHHBIC  NPOLECCHL. ~ ABTOP  aKUEHTHPYET BHUMAHME HA  COYETAHMM
CIEKTpoCcKomIecknx MetonoB (PCI'Y, obparroe PCI'Y, PIVTS u Ip.) JUIS TOIY9eHUs

KOITUYCCTBEHHBIX mapaMeTpoB IIE(i)eKTOB.

3. Paspaborkoii cioco6oB JCTHPOBAHHS W MACCHBAIMH C [IOMOIIEIO HAHOMATEPHAIIOB Ha
ocHOBe TisC2 (M-KCEHEI), OpraHmdecKux [IaCCHBAllMOHHBIX CJIOEB, a TaKKe IIyTEM
KaTHOHHOM U aHHOHHON MOIH(bUKAIIMY TIEPOBCKUTHOI Marpuiet (CsFAPbIs) xnopunssMu
nobaskamu. Iloka3aHO, YTO KOPPEKTHBIH BBIOOD JIETHPYIONMX AareHTOB IMO3BOJISLET

noBeICHTE KIIJI u yBenuauts BpeMs cTaGUIBHOI PabOTEI MEPOBCKUTHBIX MOJTyIEit.

4. TexHOJOrHYECKHM peLIeHHEM 32724 macmrabupoBaunus (slot-die MeTonEI, BakyymHas
obpaboTka, IasepHOe CcKpalGHpoBaHme P1-P3), tme ocoboe BHmManue YIEIsIeTCs

ONHOPOITHOCTH HAHECECHUS U IIEPCIICKTUBAM CHUKEHUSI IIPOU3BOACTBEHHEIX 3arpar.

5. IIpaKkTHYeCKHMH ONBITHO-IPOMBINLTCHABIME HCILITAHHSIMH CO3MaHHBIX MOMYJIEH U
TTOTHOPA3MEPHBIX IAHENeH B COTPYAHUYECTBE C MPODUILHEIMU NPEANPUATHSIMEA. ABTOD
JACMOHCTPHPYET CTaOMIBHOCTE PabOTHl U BO3ZMOKHOCTE OKCILTyaTalludl TaKUX MOJyIIei

TIPH HU3KOH OCBEIEHHOCTH — KPHUTHYHBIH ACTIEKT [/ pEATBHEIX YCJIOBHH SKCILTyaTallkH.

Taxum obpasom, aBTopedepar faéT menocTHOE IPE/ICTaBNICHHE O CTPYKTYPE BBIIOTHEHHBIX
paboT: OT MCXONHBIX (YHIAMEHTAIBHEIX OGOCHOBAHMIH I IIOCTAHOBKH HAy4YHOH 3amadd 0

KOHKPETHBIX TEXHOIOTHH, ITATEHTOB H OBITHOM IIPOMBINLTEHHOM AlpoGaIHm.

Haquas{ HOBM3Ha 000CHOBEBIBAETCS PAOOM YTBEPKICHUH, KOTOpEBIE ACMOHCTPUPYIOT BKJIa

paboThI B HAyKy O MaTepHaTax i TEXHOTIOTHIO poToBONETANKY:

e Ilpennoxena xoHnenuus sxuaKopazHOro JIETAPOBAHHUSA TOHKOIUIEHOYHBIX MEPOBCKUTOB
IIyTEéM HHTETpallH HHU3KOPa3MEPHBIX HanoMarepuanoB (TisCz) B mormomaromuii u
CCJICKTHBHEIE CIOM (N-n*, p-p*), 9TO INOBEIMNIAET CTAGHIBHOCTE M OIITOSIEKTPOHHEIE

XapaKTEPUCTUKU FE€TEPOCTPYKTYPHI.

e Paspaoramsl Merogsl maccuBammu Ne(@EKTOB B IEPOBCKMTHEIX  ILIEHKAX,
00YCIIOBNIEHHbIE BBEIEHHEM OPraHMYecKHX caMoopranusyromuxcs npocioex (0-CMC),
TIO3BOTIAIOMMX IOCTHYE OOJiee OMHOPOIHOTO KPHCTA/UIHIECKOTO CTPOEHHUS U MONAaBUTH

IPOLECCH! OE3bI3TyIaTeNbHON PEKOMOHHAIHH.

e BruIBIEHBI 3aKOHOMEPHOCTH BBIAEICHHS Pa3JTHYHBIX THIIOB 3apsKEHHBIX 1edeKToB,
TIONTBEPXKACHHEIC AIMHTTAHCHOM H  peNaKCAIlHOHHOM CIIEKTPOCKOIIMEH, YTO maér
BOSMOXXHOCTP HaZIC)KHO OLEHHMBATh MEXAaHU3MEI I€TPaNaliii HOHAMHE Homa i IyTAMH UX

MHUTpaIUH.




 IlokasaHa paGoTOCIOCOGHOCTE CKBO3HOIO IPOMBINIEHHOr0 UMKJIA: OT IedarH (slot-die)
1 BaKyyMHOH IOCT-00pabO0TKM 0 MHOTOCTYIIEHIATOrO Ta3ePHOTO CKpaHOUpOBaHHS IIPH
CO3JaHKH IOTHO(QOPMATHEIX EPOBCKATHEIX MOIYIIEH C BEICOKUMHE boTosrneKkTprYecKUMHU

IapaMeTpaMHy.

IIpakTudeckas 3HA9MMOCTS PaGOTEI OTpaKeHa B MHOTOUHCICHHBIX MATCHTAX H HOY-Xay,
TIOATBEPAKAAIOMHUX TEXHOTOTHIECKYIO IIPUMEHUMOCTE NPEIIOKEHHEIX pemennit. OTmeabHOro

BHHUMAaHUA 3aCIyKHBaIOT.

o OnpiTHBIE 06pa3NBI IEPOBCKUTHEIX MOJYIICH popmara 100x100 mm u 500x500 mm,

PCAIM30BAHHEIE C TPUMEHEHHEM JIA3€PHOTO CKPafOMpOBaHWS HAa IPOMMIEHEIX

npernpuatusix (AO «MCTOKy, OO0 «HTL] TIITy).

* Amnpobamusi HaTypHBIX CONHEUHEIX Garapei, PaGOTAIONIEX B YCIOBHSX MOHMIKCHHOM
OCBCIICHHOCTH, M IIOKAa3 (Ha IIPUMEPE PACKIaJHBIX IEHAIOB, WHIMBHIYAIbHEIX
HCTOYHUKOB IHTAHHWS) INPEUMYIIECTB TIHOPUIHBIX IIEPOBCKUTOB JUIS ABTOHOMHEIX

MaJIOrabapUTHEIX CHCTEM.
3amevanus

1. OnmcarenbHas 9acTh J1a3epPHOr0 CKpalGHpPOBAHAN B aBTOpe(depare mpeacTaBIeHa B
obmem Buze. Bruto 651 menecoobpazHo Gonee AeTambHO yKa3aTh IapaMeTpsl (JacToTa,
ATHATENIBHOCTE UMITYNbCa, IIOTHOCTE MOIIHOCTH) M XapaKTep B3aMMONEHCTBHS JIyda C
MHOTOCJIOWHOM  CTPYKTYpOH, IIOCKONBKY YCIEX «JHCTOTO» pasgeneHus TUIEHOK

NPUHIUIHAIBHO BaXKEH JULT CHIKCHUS TOTEPh MOIHOCTH | moBsimenus KITJ[ Mmomymeii.

2. O0mMpHBIA NATEHTHBIH IyJ IOTYEPKHUBAET TEXHONOTHIECKYIO HaIIpaBJIEHHOCTh
paboTEI, ofHAKO B aBTOpedepare clienoBano 6bl CHCTEMHEE crpynnupoBarb 00beKTE VIC
(M300peTeHus, CEKPEeTHl IIPOU3BOACTBA) 10 KOHKPETHEIM TEXHONOTHYECKHM GIIOKAM
(JlernpoBaHue, TACCHBAIMS, METOLBI JIa3ePHON 06PabOTKH), YTOGEI pereH3eHTaM OBII0

IIPOIIE OPUEHTHUPOBATLC.
3akirouenue

B menom, aBropedepar cBHAeTeNbCTByeT 06 YCHENHOM —peald3anuu aBTOPOM
(yHAaMEHTaNbHBIX ¥ IPUKIAAHEIX UCCIIEI0BAHMH, HAIPABICHHBIX HA CO3JAHIE 1 ONTUMHU3AIIHIO
TEXHOJIOTHU JKHIKO(A3HOTO IOJYYeHUS IIEPOBCKUTHBIX COTHEYHBIX AIEMEHTOR. Ilomydgennsre
pe3yIbTaThl JEMOHCTPUPYIOT CYIIECTBEHHBIM BKIaJ B pasBUTHE MATEPHANOBEICHUS U
IPUOOPOCTPOEHHS  3NMEKTPOHHOM —TEXHWKH, OTKPHIBAIOT IEPCIEKTUBEl  IIPOMEIIITIEHHON

peau3lanuu MOI[y.]IGﬁ Ha OCHOBE TAJIOTCHUIHBIX IIEPOBCKUTOB H pacuiupsroT obnacTo



IIPUMEHCHHUS TaKHX y’CTpOfICTB (HI/IBKOI/IHTeHCI/IBHaH 3aCBE€TKa, aBTOHOMHEIE UCTOUYHUKHA ITATaHUuAg

U 1p.).

Huccepranus Capanuna JI.C. B momHOlM MEPE OTBCYAET KPUTEPHUSIM, IIPEAYCMOTPEHHBIM
Ionoxennem BAK o npucyxmennn YY€HBIX cTemeHed. ArTopedepar COOTBETCTBYET
TPeGOBAHUAM, IPEIBABIIEMBIM K AOKTOpCKUM quccepTanusM. Cauraro, uto Jannaa Cepreesuy
Capanmn 3acmyxueaer TIPUCYXKIICHUS yIEHOM CTEHEHH MOKTOPA TEXHMYECKHX HayK 110
crenuansHoCTH 2.2.3 «TexHONMOrus 1 060pynoBanue 1Is IIPOU3BOJICTBA MATEPHAJIOB ¥ IIPUGOPOB

3J'IeKTpOHHOI71 TEXHUKHA ).

3ompauKoB Branumup KoHcTanTunOBIY
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Tenedon opranusaruu: 8-(473)-253-84-11

Pabounit tenedon: 8 (473) 253-67-08

AJIpeC 3MEKTPOHHOM IOYTHL: wkz@rambler.ru



