Pestome npoexTa, BLINOJHAEMOT0
B pamkax I

«HccneoBanns u paspaboTKH MO NPHOPHTETHHIM HANIPABJIEHHAM PA3BHTHS Hay4YHO-
TEXHOJIOrHYecKoro koMijiekca Poccuu Ha 2014 — 2020 roasi»

1o 3tamy Ne 3

Howmep Cornamenns o npegocrasienuu cybeuamn: 14.577.21.0014

Tema: «I/ICCIIC,ZIOB&HHC u pa3pa60n<a TEXHOJIOTHH IIPOHU3BOJZICTBA MHOI‘O(l)yHKIIHOHa.HbHBIX Hanocbumrpaunonﬂux METAJNIOKOMITO3UTHBIX
MeMGpaH, BBIIICPXKHBAIOIIUX SKCTPEMANIbHBIC YCIOBHUA SKCILTyaTallHH.»

IMpuoputernoe HanpaBnenue: MuaycTpus HaHOCHCTEM
Kputnyeckas rexnonorus: TexHONOrHM IOMyYeHUs H 06pa6OTKY (YHKIHOHAIBHEIX HaHOMaTEepHalIOB
ITepuon Brimonuenus: 05.06.2014 - 31.12.2016
ITnanoBoe punaHcHpoBanue npoekta: 90.00 MIH. py6.
BromxeTHEIe cpencTBa 45.00 mnH. py6.,
Brebromxernrie cpencraa 45.00 man. py6.

omy4atens: GpenepansHoOe rocyapCTBEHHOE GI0UKETHOE 06Pa30BaTENBHOE YIPEIKACHHE BEICIIEr0 ob6pa3zoBanus "Poccuiickuil XUMHKO-
TEXHONOTHYECKUH yHuBepcuTeT umenu .M. Menneneepa"”

Wnnycrpransrsiii naprHep: OGIECTBO ¢ OTpaHHYEHHOM OTBETCTBEHHOCTBIO «LEHTP METUIIMHCKHX TIPOEKTOBY

KimroueBsie cioBa: OHIBTPYIOLMI MOTYITH, dmmﬂ‘pyxonmﬁ 9JIEMEHT, HAHO(DUITBTPALNSA, MUKPO(UIIETPALIHA, METATIOKOMITO3HT,
NpOHHKIaeMas MeMOpaHa.

1. Hens npoexra

1) Cosnanme HaHO(UIBTPALMOHHEIX METATTOKOMITO3UTHBIX MeMOPaH, BEIIEPKHBAIOMMX SKCTPEMATBHEIC YCTIOBHS SKCILTYaTALUH.
2) PaspaboTka TexHONOTHiT GOPMHPOBaHUS HaHODUIBTPAHOHHBIX METAIIOKOMITO3HTHEIX MeMOpaH; pa3zpaboTka peKOMeHIal il st
BBIITOJIHEHUS IPOJOJDKAIOIMX OITBITHO-KOHCTPYKTOPCKUX paboT

2. OcHOBHBIE Pe3yJIbTATHI MPOEKTA

B Xoz1e BEIMONHEHNS MPOEKTa TEOPETHYECKH T10KA3aHa BOIMOXKHOCTb CO3/IAHMS HANEKHBIX YIIHTPadUIbTPALHOHHBIX MeMOpaH u3
MCTaljIa 1 KCPaMHUKH, BBRIZIEPKUBAIOIIUX OKCTPEMANBHEIE YCIOBHUS 3KCILUTyaTallui. B X0 MaTEHTHEIX HCCIIEIOBAHUH BBISBIICHEI
obnacTy HaubosIEE BEPOATHOTO ITONYYEHNMS TATEHTOCTIOCOGHBIX Pe3yNETaToB. OIMCAHEI OCHOBHBIE IOIXOBI K CO3IAHHIO HMM,
paspaboTaHb! TeXHHYECKHE TPEGOBaHHS Ha HCXOHBIC MAaTePHANEI /i H3roToBIcHHs HMM i mpoekTsl 71260paTOPHEIX PEriIaMeHTOB
usrorosiienns HMM pasiianbix Turos. FccieoBaHE JOCTYITHEIC TOPOLIKOBEIE MATEPHATHI W BEIABIICHE! TIPHTOAHBIE U1 CO3AHUS
HMM.

Omnpezeneno onTHMaNTEHOE JaBICHHE PECCOBAHHUS U1si (JOPMHUPOBAHHS IOPHUCTHIX TIOIOKEK Tpy6uaTerx HMM (10010 MITa).
HccnenoBana 3aBHCHMOCTE TaPAMETPOB MIOPOBEIX KAHATIOB TPYGUATHIX OPHCTEIX MoIokek HMM, OT rpaHyIOMETpPHYECKOTO COCTaBa
MCXOJIHBIX MOPOIIKOB, OKA3aHO, YTO BEIGPAHHEIE TIOPOITKH IPHTOHEI JUIs (JopPMUPOBAHHUS MOANOXeEK TpyGuaTeix HMM, moprcrocTs
TIOCKOr0 CeYeHHs 00pa3LOB MOUI0XKEK H3TOTOBICHHEIX U3 Pa3NHYHEIX HCXOAHBIX TIOPOIIKOB COCTABIsET OT 38 10 44 %. VBennuenue
CPE/IHEro pasMepa JacTHIl HCXOIHOTO MOPOIIKa BEAET K yXy/AMEHHIO OHOPOXHOCTH ITOPOBOH CTPYKTYPHI MOMIOXKH. MccnenoBaHb!
TapamMeTpbl IOPOBOH CTPYKTYPBI IMCTOBBIX MOPHCTEIX IIOIOXKEK, YCTAHOBIIEHO, YTO MO/IOKKH H3 THTAHA HMEIOT TOPHCTOCTS 43,3 %
TIPU CPETHEM pasMepe T10p 7,8 MKM, B TO BPeMs KaK MOJUIOKKH M3 HepKaBEIoMeH CTau 061aaloT opUCcToCThIo 32,4 Y% TIPH CPEAHEM
pasmepe mop 6,0 MKM.

Paspaborana 5ckH3Hast KOHCTPYKTOPCKas JOKYMEHTALMS Ha SKCIIEPHMEHTAIBHBIC obpasusr HMM, ®3 na ocioBe HMM Ttpy6uaroro,
AHCKOBOrO M PaMHOI'0 THIIOB, pa3paboTaHa 3CKM3HAA KOHCTPYKTOPCKAs AOKYMEHTALHS Ha BCIOMOTaTENbHOE 060PYI0BAHHE:
MHCTPYMEHT M OCHACTKY Juti u3rotosinenns HMM, kopmyc Tpy6uaToro quirbTpa [ist IpoBENEHHA TOKCHOIOTHYECKHX HCIIBITAHHTIA.
Omnpezenen 10MyCTHMEI Mepenaj AaBIeHHs IS METALTHYECKHX ITOPHCTHIX MomIoxex HMM TpybuaToro u mucrosoro Tumos (1,9
MIla qis nucrosbix nomoxek u 1,1 u 1,4 MITa uis TpyGUaTEIX TIOUTOXKEK H3 HEPIKABEIOLIEH CTAIN U THTAHA, COOTBETCTBEHHO).
IIpoBeneHB! TOKCHKONOrHYECKHE HCTIBITAHHS, KOTOPbIE IOATBEPIMIIH BO3MOXKHOCTE IPHMEHEHHS paspabareiBacMeix HMM B
MEIMLUMHCKON 1 (papManeBTHUECKOM TIPOMBIIUIEHHOCTH.

HccnenoBano BIMsHAE OKMCTHTENBHBIX 106aBOK Ha ajre3ui0 KEPAMHUECKOTO CENEKTHBHOTO CIIOS K TIOUIOKKE, HCCIEIOBAHA
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BO3MOKHOCTb ITOTy9EHHS TPEXCIONHBIX MeEMOpaH Ha OCHOBE JBYCIIOHHBIX METAJNIOKEPaMHYECKHX MeMOpaH.

1) TexHoNOrHYECKHE TIPOLECCHI, BEIOPAHHEIE IS CO3AAHUS METAIAYECKUX TIOPUCTHIX MOUIOKEK U CENeKTHRHEIX coés HMM,
TpebyIoT NpOpabOTKH TEXHOJIOrHYECKHX MOMEHTOB H3roroBieHns HMM, fuis nepexona K 9KCIepUMEHTANBHOM (ase HCCIea0BaHuMii
Tpeb6oBanock pa3paboTaTh ICKM3HYIO KOHCTPYKTOPCKYIO HOKYMEHTAHIO Ha 06pasusl HMM, a kpome Toro TpeGoBano paspaboTku
IPOEKTOB TEXHOJIOTHYECKUX PETIaMEHTOB YKe Ha IIepBOM 3Tamne pabor.

2) HoBH3HA MPUMEHAEMBIX TEXHOJIOTHYECKHX PEIICHHH 3aKITI0YaeTCs B CO3AAHHH METAUTHYECKUX HAHO(DUIBTPAMOHHEIX MEMOPaH 13
CTanu W (M1H) THTaHa, B IPHMEHEHHH METO/Ia MArHETPOHHOTO MOHHO-IIIa3MEHHOT0 HANLUIEHHS I CO3AAHUSA METAIHYECKOr O
CENICKTHBHOTO CJIOS C YJIyYIIEHHBIMU 3KCIUTyaTaAlHOHHBIMU XapaKTEPUCTHKAMH, a TAKXKe B pa3paboTKe MHOTOCIOHHBIX
METaTIOKEPAMHIECKHX aHU30TPOITHBIX MeMOpaH.

3) B xoz€ BBIMONHEHHA TPOEKTA OB BHITOTHEHBI BCe paboThI, TIPEdyCMOTPEHHEIE IAHOM IpagUKOM H TEXHHUECKHM 3aJaHHEM Ha
BBITNIOJIHEHHE TIPOEKTA, a TAKXKE pa3paboTaHbl BCe JOKYMEHTHI, IPeAyCMOTPeHHbIE TEXHHYECKHM 3aianueM. [Ipu momydeHuu
OXpaHHOCTIOCOOHOT0 pe3yNbTara, IIepe moadeit 3asBKH Ha H300peTeHne GBUIM POBENEHE! JOTOMHUTENBHEIE TTATEHTHEIE
HCCIIEIOBaHHUA.

Paspa6oTanHas JOKyMEHTAIlHs COOTBETCTBYET HOPMATHBHBIM TPeOOBAHMAM, YKa3aHHBIM B TEXHHUECKOM 3aaHHH.

4) Merozp! cosfanus HaHOQUIBTPAHOHHEIX METAIUIOKOMIIO3HTHEIX MeMOpaH, pa3pabaTkiBaeMBIe B PaMKaX JAHHOTO TIPOEKTa,
COOTBETCTBYIOT MHPOBOMY yYpOBHIO. Jluziepom B 06nacTu nccnenoBanmii B chepe METALTNUECKUX H METAIUIOKOMIIO3UTHEIX (QUIBTPOB,
N0700HBIX pa3pabaTeIBaeMEIM B IIPOEKTE, SABMIseTCs KoMnanus Entegris Inc. (CILIA). CpaBHeHMe npe/iaraeMoii TEXHONOTHH H
OXH/IAEMBIX (M 9aCTHYHO MOATBEPKACHHEIX) TTapaMeTPOB QUIIBTPOB C JOCTHKEHUSIMH JaHHON KOMITAHWH TTOKA3EIBAET aeKBATHOCTh
130paHHOTO HaNpPaBICHUS UCCICIOBAHUIL. a TAKKE COOTBETCTBHE pa3pabaThiBaeMOi TEXHOIOTHHU JIydIIeMy MHPOBOMY YPOBHIO.

3. OxpaHocnocoGHbIE Pe3yIbTAThI HHTEJIEeKTYa bHOl JesTensnoctn (PHJT), nosryueHnbie B pAMKaX NPHKJIATHOTO HAYYHOTO
HCCJIeJOBAHUS H IKCIIEPUMEHTAILHOM pa3padoTkn

HN3o06perenne 3aska Ne2015153344 or 14.12.2015 "®unsrpyrommx Marepuan U cnocob ero uarorosnenus", PO.

4. Haznavenue 1 06.1acTh MPHMEHEHHsl Pe3yJIbTATOB NPOEKTA

1) @unbTpyroume 37EMEHTE Ha OCHOBE Pa3pabaThIBAEMEIX TEXHONOTHIT MOTYT GBIT HCTIOTB30BAHEI TS MHKPO- M HAHO(GMIETPAIIHH
rOpPAYHX KOPPO3HOHHOAKTHBHBIX CPEI.

2) Jlannsie GUIBTPYIONHE SIEMEHTEI MOTYT HallTH IPUMEHEHHE B KAYECTBE BHICOKOI(Q(EKTHBHEIX (GHIBTPOB B XHMHYECKHX
MHKPOOHOJIOrHYECKHX NPOM3BO/ICTBAX, B KAYECTBE (HIBTPOB TOHKOM OYMCTKH B PSJIE TEXHONOTHYECKUX MPOIIECCOB THINEBBIX
TIPOM3BOJICTB, B MPOLECcCaX MEMOPaHHON CTEPUIU3AIINH, a TAKXKE B IPOLIECCAX OYHCTKH TEMJIOHOCHTENS B KOHTYPaX OXJIakKICHHS
AJICPHBIX PEAKTOPOB.

3) PesynbTatel npoexTa 6yAyT CITOCOOCTBOBAT JATBHEHIIEMY Pa3BUTHIO TEXHOJIOTHH U3TOTOBIEHHS KOMITO3HIIHOHHEIX
METAUIOKEPAMHUYECKH X MEMOpaH 1 (PUIBTPYIONIMX 3]IEMEHTOB Ha HX OCHOBE. B CBSI3U C yJIy4INEHHBIMU XapaKTEPHCTHKAMU
paspabaThiBaeMBIX QUIBTPYIONIMX 3IEMEHTOB, BO3MOXKHO HX BHEAPEHHE B HOBBIX OTPACIAX, B KOTOPBIX MPHMEHEHHE MeMOPaHHbBIX
TEXHOJIOTHH B HACTOSIIEE BPEMS OTPaHHYEHO B BH/IY BBICOKO# TEMIIEpATypPBI CPEABI B COYETAHMHU MOBBIIIEHHBIMH MEXaHUYECKUMH
HarpysKkamu.

5. D¢ dexTrI 0T BHEAPEHHS Pe3yJILTATOB NPOEKTA

Hcnons3oBanue KOMITO3HIIMOHHBIX MCMGpaH, CO31aBacMbBIX HAa OCHOBE pa3pa6aTbmaeM0ﬁ TEXHOJIOTHH, TTOBBICUT CPOK 3KCILTyaTalluH
QJPIJ'IBprIOIIIHX 3JIEMEHTOB, CHU3HUT 3HECPT 0EMKOCTb TEXHOIOTHYECKHX IIpOLECCOB, B KOTOPHEIX OHH 6yz[y'r HCIIOJIB30BAHBI, @ KPOME TOTO,
MOBBICHT HAAEXHOCTH TaKUX CHCTEM. B YaCTHOCTH, MIOBBIIIEHNE HAAEKHOCTH OYHCTHBIX CHCTEM anBeI[éT K CHHXXCHHIO
9KOJIOTHYECKHX PHCKOB HCIIONB3YHOIIUX UX ITPOU3BOJICTB.

6. ®opmbl 1 06beMBI KOMMEPLHAIH3AINH Pe3yJIbTATOB MPOEKTa

1) BO3MOXHBI CIEAYIOIME MYTH KOMMEPLHAIM3aHH PE3yJILTATOB TIPOEKTA:

- HCIIONB30BAHHE PE3YLTATOB Ul IPOH3BO/ICTBA HOBBIX (DHIBTPYIOMHX 31E€MEHTOB U UX BHEAPECHUE B TEXHOIOTMYECKUE IIPOLIECCH
OpraHu3alHU-HHAYCTPHATHLHOTO MapTHEDPa;

- HCIONB30BaHHE PE3YBTaTOB VIS HX MPOH3BOACTBA HOBBIX (PHIBTPYIONIMX NIEMCHTOB H HX MOCIEAYIOLIEH pealn3aluy;

- IULEH3UPOBAHUE ACATENbHOCTH CTOPOHHUX OPraHHU3alHH, 3aHHTEPECOBAaHHEIX B IPOM3BOACTBA (PMIILTPYIONIHX 3JIEMEHTOB HA OCHOBE
pa3pabaTsIBaeMOi TEXHONOTHH.

2) Ha ocHoBe pe3ysnbTaTos nMpoekTa GyayT co3MaHbl HOBBIC THITBI (QUIBTPYIOIMX JJIEMEHTOB, Pa3IMYHEIX TEOMETPHIECKUX GOPM 1
CTPYKTYpBI, BELACPXKHBAIOIME SKCTPEMATBHBIC YCIIOBHS IKCILTYaTALHH.

7. Hanmuumne coucmoTHUTE el

1) B paboTe 1o npoeKTy B Ka4ecTBEe COMCIONHUTENEH TPHBIEKAINUCE CIIEAYIONIME OPTaHU3AIUH:
- 000 "lenTp "ATommen";
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- 000 "Hanomop";
- AO "BHUUHM"

2) IlepeuncreHHble COMCIONHUTENH IPUBIeKamich B 2014 u 2015 rogax.

(enepansHOE rOCyAapCTBEHHOE GOKETHOE 06pa30BaTENBHOE
YupexzeHue Beicero obpasoBanus "Poccuiickuit XHMUKO-
TEXHONOTHYeCKHH yHUuBepcuTeT uMenu JI . Menneneesa"
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