OT3bIB
Ha agTopedepar AUCCEPTALHN
Capanusa Janmisl Cepreesu4a
«TexHoNOorust sKAAKO(PAIHOTO MOy UEHHsi U JIErHPOBAHUS TOHKOILICHOTHBIX NepOBCKHUTOB
ISl TIOBBINICHHUS SKCILIYATAIHOMHEIX XAPAKTEPHCTUK COTHETHBIX Garapeil Ha HX OCHOBE»,
[PEeICTABJIEHHON HA COUCKAHNE YIEHOH CTETICHH
IOKTOPA TEXHHYECKHX HAYK 110 CTIENHAIBHOCTH 223~
Texronorus 1 060pyAOBaHHE I IPOU3BOCTBA MATEPHATIOB U 1pubOPOB AMEKTPOHHOH
TEXHUKH

Jlucceprauus IOCBAUIEHA paskHeiimiell mpobneme, CBA3AHHOH C  COBEPIICHCTBOBAHHCM
TEXHOJOTHH M3rOTOBJIEHMs  TayOTEHH/HBIX [EPOBCKUTHBIX (OTOPIEKTPUIECKIX
npeobpasosarene# (OIII) mmsa coyHeuHol sHepreTyky. BribpaHHOE HAIpaBIeHHE COYETACT B
cebe Kak (yHIaMEHTAJbHBIE AaCIEKTHL: HCCICIOBAHME (PUIMKO-XMMHYECKIX MEXaHM3MOB
(hOPMEPOBAHKS TOHKOIIEHOIHBIX IEPOBCKHTHBIX CTPYKTYD, BIIMAHKE [TACCHBALMHY K JISTHPOBAHIS
Ha (YHKIMOHATGHBIE XapaKTePHCTHKH, TaK M IPHKIAIHBIC 3a/laqi. MaciuTabupyeMble MEeTObL
[IPOU3BOICTBA, paspaboTka MPOMBIIIUICHHBIX BApUaHTOB MOJLYJIEH.
Ocofast  aKTyanbHOCTH H THEHHOCTH {CCTENOBAHN]l  TTOMYEPKMABAIOTCA OPHEHTAalMeH Ha
KOMIUTCKCHBIH aHanu3 HaKTopoB, OrPAHMIHBAIOLINH PECYPC paboTE IEPOBCKUTHEIX YCTPOUCTB, U
[eeHanpasieHHoll paspaboTKoi METOLOB CHIDKCHHSA JerpajaliOHHBIX TPONeccoB. JlaHHbIe
HCCIENOBAHMs HE TOJBKO  COOTBETCTBYET — MPHOPHTCTHBIM HalpaBIeHUAM  Pa3sBUTHS
(hOTOIHEPTrEeTHKH, HO i OTBEYAFOT COBPCMEHHBIM TpeGoBaHmsM MO GBICTPOMY IEPEXOAY K OIIBITHO-

IIPOMBIILUIEHHBIM TEXHOIOTHAM.
Asropedepar IEMOHCTPUPYET HOMHOTY ¥ KOMILICKCHOCTD TIOIXOZOB!

e [locTaBneH WIMPOKHHA KPyT 3a71ad, CBA3AHHBIX C TEXHOJIOTHEH TONyYeHH s MePOBCKUTHBIX
TOHKEX [UIEHOK ¢ HCTIONB30BAHUEM JKUAKO(Qa3HEIX METONOB (CIOT-MATPHIHOE HAHCCEHIC,
CTpyiiHas rIeyarh, IKCTPY3Hs U Ap.), & TAKKe alanTall STHX METOLOB K NPOMBILILIEHHBIM

YCIIOBHAM.

e Ocofoe BHMMAHHE YIEICHO BHEAPEHHIO NAcCHBALMOHHLIX H Nerupyroyx 100aBoK
(makcensi TisCs, HamodacTripl NiOx 1 JIp.), KOTOPBIE O3BOJIAIOT YIPABILATH MOPOIOrHeH

¥ SHEPreTHYECKUMHE CBOHCTBAMY T€TEPOCTPYKTYD.



o TlogpoOHO TPOAHAIM3HPOBAHBL MEXAHH3MBI JCTPanaldd M METOBI cTabunu3anun
IIEPOBCKUTHBIX CTPYKTYp (KOpposuoHHbIE 5((eKTsl, HOHHAS MHIparis, (hasoBEIE

IePEeXO/IBL).

o Omcan mepexon oT JaGopaTopHEIX 00PasIoB (C MIOWAIEI0 akTHBHOM 30HEI ~0,1 cM?) K
momynam (¢ pasmepamu 100x100 Mm) u mOnHOQOPMATHBIM MAHEIIM (¢ pasmepamu
500%500 mm).

. HpOHeMOHCTpHPOBaHa NPOMBINWICHHAA JTaMHHAIA 1 MHOTOCTYIICHYATOE Ja3epHoe
CKpafI6HpOBaHHe, qT0 YKa3beIBacT Ha BBICOKYIO CTCIICHB TEXHOIOTHYECKOU

popadoOTaHHOCTH TEMBL.

[lo TexcTy aBropedepara MPOCIeKUBAETCA YETKAS JIOTMKA HAYYHOTO MOUCKA: OT BBIABICHH
OCHOBHBIX MEXaHW3MOB Oe3bl3IydaTesbHod peKoMOMHAUMH W KOPPO3HOHHBIX MpPOLECCOB
(MHTpALME HONCONEPIKAINX HOHOB, CKIOHHOCTH OPTaHHYECKOr0 KAaTHOHA K PA3IONCHHUIO TPH
IOBBIIIEHHOM TeMIIEpaType H BIAXKHOCTH) K (OPMHPOBAHMIO KOHKPETHBIX TEXHOJOTHHUECKHX
peleHuit [0 TACCHBALMA IeTePOCTPYKTYP (P-p*, n-n*), 3aMENNICHHIO JIerpaaitl, TOBBILICHHIO
sddexTHBHOCTH COOPKH (POTOTEHEPHPYEMBIX HOCHTENEH 3apana. 3HAYMMBIA BKNAJ BHOCHT
pa3paGoTaHHas aBTOPOM METONHKA BHECEHHS (yHKIMOHANLHEIX HAHOMATCPHANIOB (B 4aCTHOCTH,
TisC2) KaK B caM [EpOBCKHTHBIE CIOH, TaK M HA TBUIBHBIA KOHTAKT, 4TO obecneunsio JOCTHKEHHE
VIYUIIEHHBIX XapaKTePHCTHK 32 CU€T ONOKMPOBAHHSA HOHHBIX neeKToB Ha KOHTaKTe
METALI/TIONYIPOBOIHUK. BayKHEIM MOMEHTOM SIBIISETCS TIEPEXOL OT N1a00PATOPHBIX o0Opas1os (¢
[IOLEABIO TOPAIKA HECKONBKHX MM’—CM?) K MOAYISM B popmare 100%100 MM u pmaxe
nonsodopmarasmv naxemsM (500x500 M) ¢ HOCTENOBATE/ILHBIM COCTMHECHUEM MOIBALCCK, 4TO

CBHJIETEIILCTRBYET O BRICOKOH CTEIIEHH TEXHOIOTHYECKOM 3pENOCTH NPEACTaBICHHBIX paspa60T01c.

C TOYKM 3pEHHS HOBU3HBI HCCIENOBaHWMH 0CO0Oro  BHHMAHHIL  3aCIyXKHBAIOT:
CHCTEMATHYECKOe  MCCHEJOBAHME BIMSHWS  XJIOPUAHBIX 00aBOK Ha  (hOpPMHpOBAHHE
MHOrOKaTHOHHBIX TLIEHOK (CSFAPDI:), 4ro NpUBOAWT K MOJABNEHHIO NPOLECCOB (asoBOH
Cerperamyy W pocTy CTabHIBHOCTH MPH MHOTOCYTOYHOM OOTydICHHH; IPHMCHEHHE IBYMCPHBIX
maTepuanos (TisCz) ayst popMHPOBAaHKS IPOCIOEK, NPEIOTBPAAIOLIIX KOPPOIHOHHDIE 3D PeKTH
Ha KATOME, a TAKKe METO/MYECKas alalTalis NPOMBIITEHHBIX IPOLECCOB (CIOT-MATPHIHOS
HaHeceHre, BAKYYMHAs IOJCYIIKA, Ja3epHOe CKpaiOHpoBaHHE HA JUIAHE BOIHEI 355 HM),
MO3BONIAIOMAS TIOIyYaTh paboTOoCIOCOOHBIE MEPOBCKUTHBIE CONHEYIHBIC MOAYIH € KIIQ
Goneel5% IpH TECTHPOBAHMH B CTAHAAPTHEIX ycnoBusx. Hammaue naTeHToB K aKTOB BHEAPEHU,
a Tafoke CO3JAHHE PEATBHBIX MOJyNeH, INpOIMENmAX NPOMBIILICHHYIO —JaMHHALHIO,

OATBEPKAAIOT IPAKTHIECKYIO IIEHHOCTD PE3YILTATOB.



B nwmccepramuu moapo0HO omucaHo BiusgHHe IIyOokHX AedeKToB Ha JlerpajalHOHHOe
HOBE/IEH}Ee alOreHUIHBIX [IEPOBCKUTOB. MccneoBaHne SJHEPreTHYECKUX YPOBHEH, CBA3AHHBIX C
METpanueii Hojxa, W ONMCAHWE MeXaHW3Ma HeHTpanm3aly ¢ IIOMOIIBIO LEIeHANPABICHHON
[ACCHUBALMM YKa3bIBAIOT HA KOMIUIEKCHBIH IIOJIXOZ aBTOpa K 3ajia4ye I[OBBINCHHS pecypca
skcruryatauiy. Oco0eHHO BaXKHO, YTO aBTOP JMCCEPTAllMA  OLUCHHMBACT NPUMEHHMOCTB
MOJTyYeHHBIX peIeHuid K KpynHoMacInTaOHOMY IPOM3BOACTBY: ITOKa3aHa COBMECTHMOCTH
KUIKO(DA3HBIX METOJOB HAHECEHUS ¢ [IPOMBIIIICHHBIMU CTaHIaPTAMH 3aI|THl H TePMETH3ALHK
(MHKANCYISIMKM) TOHKOIUIEHOYHBIX MOKphITHiL. [lpakTuueckoe TMOATBEPKACHHE B BHIE
H3rOTOBJIEHHBIX  OEMO-TIaHeNeH W IIOTYYEHHBIC OJJICKTPOTEXHUYECKHE XapaKTePHCTHKH
JOTIOTHHUTENBHO NOIIEPKUBAIOT BHICOKHHN ypoBeHs npopaboranHocT TeMbl. COIIpoBOsKAAOINHH
HCCICOBAHME METOAMYECKHH IOAXO0J, BIUIOYAIOIIMH IIPHMEHEHHE TaKHX METONOB Kak
pentrenodasoBas AUGpPAKIKs, CKAHUPYIONIAs 3NEKTPOHHAS MMKPOCKOIMS, CIIEKTPOCKOIHS
KOMOMHALIMOHHOTO PaccesHus cBeTa, mpodmrmuporanne Oxe | T. 1., 00ecneduBaeT 00LeKTHBHYIO
OLEHKY CO3/1aBAEMBIX U HCCIIEAYEMBIX CTPYKTYP (BKIIOUAS COCTAB IUIEHOK HA BCEX JTanax), uTo
NPHIAET JOMOMHHTENBHYIO JOCTOBEPHOCTh IIOJIYyHEHHBIM pe3ynpTaraM. Bee monoxeHus,
BLIHOCHMEIE Ha 3AIMUATY, OCIEHOBATEIBHO IIOATBEPKIAIOTCS IKCIIEPUMEHTANLHEIMH JaHHEIME 1

MyOMUKAIMAME aBTOPE B PELEH3HPYEMBIX JKypHAIaX, a TAKiKe IaTEeHTHBIMH JOKYMEHTaMH.

K 3ameuanusM K apropedepary AMCCEepTAIMHA MOKHO OTHECTH CIIEIYIOLIEE:

B apropedepare Gonblnee BHHUMaHWE YAENEHO IpoleccaM (OpMUPOBAHUS M CTaOMIH3aIIAM
IIEPOBCKUTHBIX IJIEHOK, OHAKO MOXKHO OBLIO OBI e1é Gonee AeTalbHO COMOCTABHTH MEXAHH3MEI
JETpafalliil B Pa3fMHYHBIX apXuTeKTypax (p-i-n / n-i-p). Ilpm aToM ciienyer OTMETHTh, 9TO
H3JI0KEHHBIE JAHHBIE YK€ IEMOHCTPHPYIOT BBICOKYIO HAYYHO-TEXHHYECKYIO LEHHOCTD IIOAX0/Aa 1
JIAI0T ITIPEACTABIEHME O BIHSHHH KIIOYEBBIX (DAKTOPOB (JIErHpOBAaHHA, COCTaBa, METOLOB

HAHECEHUs)

VxazaHHOE 3aMeYaHWE HE HOCHT NPHHLIHIHAILHOIO XapaKTepa, IPCACTaBICHHAA

AJuccepTraquOHHaA pa60Ta 3acCiIyKUBaeT BBEICOKOH ITOIOKHUTENBHON OLEHKH.

Copepanne apropedepara muccepranin «TeXHONOTHS JKHAKO(A3HOIO IOTyYeHHs M
JIETHPOBAHUS ~ TOHKOIUIEHOYHBIX  IIEPOBCKHMTOB  JUIA  TOBBILIEHMA  SKCIIyaTallHOHHBIX
XapaKTePUCTHK COJHEYHBIX Oarapeil Ha MX OCHOBE» M BBIBOJIBI B IIOJIHOM Mepe COOTBETCTBYIOT
TpeGosanmsaM [lonoxenus 0 mopsuke npucyxkaenus ydensrx crenenedt 8 HUTY MUCHC TT

Capanun Jlanwmna CepreeBud, 3aciy’KHBaeT NPHCYKICHHS €My CTEHEHH JOKTOpa TeXHHIECKHX



nayk 1o cuenwaipinoctn 2.2.3 - «Texuonorus u obopy/loBalke IS HPOU3BOICTRA

MaTepUAIoB i LPUOOPOB HICKTPOHHON TEXHUKHY.

OT3bIB cOCTABHIL:
3asetyronmi taboparopucii Bo300OHOBISEMEIX HCTOYHHUKOB DHCPIHH,
[Ipopexrop 110 Hayxe, J.¢.-M.1.

Cankr-IleTepOyprekuit  HAMOHAIBHBIA  HCCICIOBATELCKUI  AKQJICMUYCCKHH  YHUBCPCHTCT

umenn K. Andeposa Poceniickoi akajieMun HayK

Myxun Mean Cepreesuu

(951) 661 02 58

imukhin@spbau.ru
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[Tojtmceh yoCTOBEPSIO.
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