OT3bIB

Ha aBTopeepar nuccepranuu ConoBbéBa ApociaBa AnexcaHapoBuya
«DPopMUPOBaHUE METOAOM OBICTPOI TEpMOOOPaOOTKH GapbepHBIX CIIOEB IS
KPEMHUEBBIX A1010B LII0TTKY ¢ yaydIeHHON SHeprodQGeKTHBHOCTRION,
IPEACTABIEHHOM Ha COUCKaHUe yUEHOU CTeNeHH JOKTOPa TEXHUYECKUX HayK
o crieransHoCcTH 05.27.01 «TBepaoTenbHas 2IeKTPOHUKA, PaAH03IEKTPOHHEIE
KOMIIOHEHTBI, MHKPO — H HAHORJIEKTPOHUKA, TIPHOOPEI HA KBAHTOBHIX d(deKTaxy.

Huccepramus ConoBréBa S.A. TOCBSIIEHa pa3padOTKe HOBBIX TEXHOJOTHYE-
CKMX IIpolLeccoB (opmupoBaHus ObICTpoii Tepmoobpaborkoi (BTO) koHTaKTHO-
OapbepHBIX CTPYKTYpP C 3aJaHHBIMH CBOMCTBAMHU ISl CO3[aHUsA KPEMHHMEBBIX JIHOJIOB
IloTTkH ¢ ymydmieHHOM 3HEpPro3((GeKTHBHOCTHIO, YTO SBJISETCS KOHLEITYaIbHBIM
BKJIaIOM B OBICTpO pa3BHBaloOlleecs HAyYHO-TEXHHYECKOe HallpaBlieHHe «(QOTOHHBIE
TEXHOJIOTHH JJId CO3JaHHsA MHUHKPOIJICKTPOHHBIX YCTpOﬁCTB>). B 3T0i1 cBsI3M HE BBI3EI-
BaeT COMHEHUH €€ CBOEBPEMEHHOCTh H aKTYaIbHOCTb.

B xone BBINONHEHMs AUCCEPTAIIMOHHON pabOTHI MPOBEJEHBI CIIOXHBIE KOM-
IUISKCHBIE MCCIIE0BAaHUs U MOIy4YeHBl CIIeAYIOlle OCHOBHBIE HaydHBIe Pe3yJIbTaThl,
CoJeprKalllie HOBHU3HY:

- IIpe[soXkeHa MoAU(UIIMPOBaHHAS MOJIENb HAPEBa BHICOKOJIETMPOBAHHBIX KPEMHKE-
BBIX ITACTUH UMITYJIECOM HEKOT€PEHTHOTO UCTOUHHKA U3TyUSHUS,
- yCTaHOBIEHO, 4To ObIcTpas TepmooOpaborka Cr/Si mpu Temneparype 400-550 °C
IPYBOJAUT K BOJIHOOOpa3HOM MOP(OJIOrHH MOBEPXHOCTH, O0YCIOBIEHHOM TeHepanneit
BakaHCHM 3a cueT 3(dexra KupkeHjana M uxX nocieyomeid nehopMaldoHHO-
CTUMYJIMPOBAaHHOM NU(Py3Uel;
- IoKa3aHo, 4To BhIIoJAHEHKE nmporecca bTO Ni/Si B nuanazone temmeparyp ot 400
10 450 °C BeI3bIBaeT (HOPMUPOBAHKE CTPYKTYPHO-0HOpoaHOTO ciiost NiSi ¢ pa3mepa-
MUy KpuctaumutoB oT 100 mo 200 HM, criakeHHOM rpaHHIEl pa3nena ¢ KpeMHHEM H
BBICOTOM Gaprepa ~ 0,63 B, a npoenenne BTO cucremsr Ni-Pt-V/Si npu Temneparype
450-500 °C obycnosnuBaeT o0pazoBaHue (azbl NiSi Ha SMUTAKCHANBHEIX K MIOJIOKKE
novenax B-Niz Sij, comepxammx atoMsl Pt, HHKOPIIOPUPOBAHHEKIE B 3apOBILIK pac-
TyILeH (a3el CHIMLKAA HA PAHHUX CTAAUAX (GOPMHPOBAHMSA C Cerperalieil CHIHLIUAA
IUTATHHBI HA MEXK3EPEHHBIX IPaHMLaX, BKIIOYas rpaHUIly pas3jena ¢ Si;
-nokazano, uro BTO cucremsr Ni-V/Pt/Si 3a cyer mudpdysuu Si npu temneparype
400 °C, Ni npu Temneparype 450 °C u Pt npu Temneparype Boiie 500 °C B pe3yibra-
TE TIOCTIEI0BATENBHOCTH ITepexoaoB PtSi—NiSi—NixPtySi cooTBeTCTBEHHO, IPUBOIUT
K QOpPMHPOBaHMIO Ha I'paHHUIle pazfena ¢ Si CTPYKTypHO-0mHOpoAHOTo ciios NixPtySi
CO CrIaXXeHHON MOP(OIOruel 1 yMeHbBIIEHHOH 1e()eKTHOCTBIO IPAHMUIIE Pa3zieia.
Ocobo crnenyer moguepKHYTh NPOBEACHHBINH COUCKATEIEM KPUTHYECKHUH | Ty 6o-
KU aHallu3 pe3yJIbTaTOB IPH BBEIIOIHEHHM PaboThl, pyHIaMEHTAIBHOCTh NPOBEICH-
HBIX HCCIIE[I0BaHNH, OOBEKTUBHOCTE M 0GOCHOBAaHHOCTE BBIBOJOB I10 MIOJYYEHHBIM Pe-



3yJbTaTaM, UCIOJIb30BAHUE COBPEMEHHOI'O TEOPETUYECKOI0 M MATEMaTHYECKOIro all-
rapara.

B TO xe BpeMms, B TeKCTe aBTOpedepaTa UMeeTCs psii ONeYaToK U CTHIMCTHYE-
CKHX TMOTPENIHOCTEHN, He CHIDKAIOUIMX OOIIEro MOJOKUTEIBHOIO BIIEYATIEHHs OT pa-
OO0THI M HE YMAJISIOIKE 3aCIIyT COUCKATEIs, HallpuMep:

— Ha cTpanuie 1 B mepBoM ab3alle oreyaTka B CIOBE «IHEProcOeperarommx»,;

— Ha cTtpanuie 11 Bo BTopoMm a03arie 6ojiee KOppEeKTHee MUCATh: «...[IPH MaKCH-
MaJIbHO JOMYCTHMBIX 3HAYCHUSX MPSIMOT0 TOKa U 00paTHOTO HAIIPSDKEHHUS. .. »;

— Ha cTpanuie 29 B MyHKTe 7 JIUIIHAS 3amsaTas [OCie CIoBa «IIEKTpopHU3HYe-
CKHX».

Crnenyer OTMETUTH TaK e TO, UTO pa3paboTaHHBIE CTPYKTYphl KDEMHHUEBBIX JIHO-
noB IloTTku 061a71al0T 3HAYUTENFHO OOJBIIEeH paluallMOHHOW CTOWKOCTBIO U OBICT-
pPOIEHCTBUEM, YEM KPEMHHEBBIE P-N-MIEPEXOTHBIE TUOABI. JTO O0O0YCIOBIEHO CIIELH-
(GUKOH CHCTEMBbl METaI-MOMYyIPOBOJHUK, a TaKxKe TeM, 4To B auojax IllorTku Tok
NPOXOAUT TOJBKO IO MEXaHU3My Jperda HocuTenae U OTCYTCTBYyeT HEOOXOAUMOCTh
HaKOIUJIEHHUS U yCTPAHCHHS U30BITOYHBIX HOCUTEINIEH TOKA.

B nenom, ananu3 MatepuanoB aBTopedepaTa CBUAETEILCTBYET O TOM, YTO JHC-
CEPTAI[MOHHOE HCCJIeIOBAHNE BBIMOJTHEHO HA BHICOKOM HAYYHO-TEXHUYECKOM YPOBHE,
uMeeT GOJIbIIOe MPHKIAJHOE 3HAUEHHE U COOTBETCTBYeT Tpebosanusm BAK Benapy-
CH, MPEABABIIEMBIM K JOKTOPCKUM JHUCCEPTALUsAM [0 YKAa3aHHOH CHELUAILHOCTU U
orpaciau. ABrop mucceptaiuu, ConoBbEB S.A., 3acoyXUBaeT HNPUCYKACHUS YUEHON
CTENEHU JNOKTOpa TeXHHYECKMX Hayk no crnempanbHoctd 05.27.01 «TBepmorensHas
3JIEKTPOHUKA, PaJUOIEKTPOHHbIE KOMIIOHEHTHI, MUKPO — U HAHO3JEKTPOHMKA, IIPHU-
O0pbl Ha KBaHTOBBIX d((eKTax».

Bripaxaro corsiiacue Ha pa3MelleHre JaHHOTO OT3bIBa Ha CaliTe yupexaeHHs 00-
pa3oBaHus «benopycckuil rocyaapcTBEHHBIH yHHBEpCUTET UH(DOPMATHKH U Paguo-
3JIEKTPOHUKI

3aBenyromuii naboparopueil dJIMOHUKH
HNY «MHCTUTYT MPUKIAIHBIX QUINIECKUX
npobnem umenu A.H. CeBuenko» BI'Y
JOKTOpP GH3.- MaT. HAayK, Ipodeccop

akanemuk HAH Benapycu ®. @. Komapos
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