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Ha aBTopeSepar Al4ccepralluu fy4r<ora Ceprex Irlropenzva <flzener<rpu.recKraft orKJrr4K
14 SJIeKTpOTIpOBOAHOCTL TeTepOCTpyKTyp Ha OCHOBe TOHKT4X nldUOX tt:aO6ata rr'rtrfl vl

TaHTaJIara lrv'wlfr., cQopurzpoBaHHbrx Ha KpeMnr4eBbrx rroAJro)KKaD), lpeAcrasreuuofi Ha
covcKaHl4e yueuoft cTe[eHr4 KaHI.r4I.uta szsuro-rr,raTeMaTr4qecKr4x HayK rro oleur4aJr6Ho-
sru 1.3.8. (DuszKa KoHAeHcr4poBaHHoro cocros:r^Lrfl

Arr.va-uruoc:rr upo6rentu. B Hacrorrqee BpeMr rouKonireHorrHbre cerHerooJreKTprr-
qecKl4e ferepocrpyKTypbl IrII4poKo rrplrMeH.rrrorcr B KarrecrBe Syur<quoHaJrbHrrx gJreMeH-

ToB pa3Jll4qHofo rtrfia. K ocuonsrtu o6racr{M rrpaKTl,IqecKoro [prrMeHeur4r Mo)KHo or-
Hecrlr I4x I4crloJlb3oBaHrre B Mr4KpooJreKTpoMexaur4rrecKr{x ctrcreMax (MEMS), CBq-
yctpoficrnax, Jla3epHofi rexnzre, aKycro- 14 orrro3JreKTpoHr4Ke. HeMaroealKHbrM TarcKe
tBJlf,erct Bo3MolItHocTb npr4MeHeHvrfl, ToHKofureHoqHbrx cerHeTo3JreKTpI4KoB B Kar{ecTBe
3JIeMeHToB cerHerooJleKTpvqecKofi oueproHe3aBr,rcr4Mofi uaN,r.{:u4 (FeRAM).

B nocleAuee BpeMf, B oJleKTposuofi npoMbrrrrJreHHocrr4 ua6moAaerc-f, TeHAeHrIr{.rr K

[HTefpaulzl4 KpeMHI4eBbIX TexHoJrorrrfi c cerserogJreKTpr4KaMr4 14 co3ranvro roHKonJIe-
HoqHbIX cerHero3JleKTpl4rrecKr4x crpyKTyp Ha KpeMHVeBbrx [oAJro)KKax. llpra o:roM ceofi-
crBa TIJIeHoK MoryT 3uaql4TerbHo orJrr4rlarbc.f, or csoficrs o6teugrrx MarepuanoB 3a cqer
pa3MepHblx e$QertoB, TexHoJIorI4t4 pocra nJreHorrHbrx arpyKTyp, coaraBa rr noAJrolKKr4 r{
Marepl4aJla oJIeKTpoAos. Orrra.rlze csoficrs roHKorrJreHoqHbrx crpyKryp or csoficrn o6r-
eMHbIX MarepI4aJIoB v BItvfrrrrre Ha r4x xapaKTeprrcrr4Krl purrr4rrHbrx QaxropoB B Hacror-
irlee BpeMr rr3yqeHbr HeAocTaToqHo.

Passl4Tue MI4KpogJIeKTpoHLIKI4, Mr4Hr,rarropvaa\r4fl n npra6opocrpoeur4r{ BjTeKyr 3a
co6ofi ueo6xoAtzMocrb B cosAaHlrr u r4ccileAoBaHr{r4 Mr4Kpo- r4 HaHopa3MepHbrx crpyK-
lyp Ha ocHoBe cerHerogJIeKTpI4KoB - Hno6ara rrr4Trfl (LiNbO:) v raHTaJrara rrrrrvfl,
(LiTaOl). 3ro csssaHo c BaxHocrbro AaHHbrx Marepr4ruroB AJrr [paKTr.rqecKoro npLrMe-
HeHI4t, B rracrHocrrr, B oJleKTpoonrr4Ke r,r rrr4pogJreKTpr4rrecK[x Aarrr[Kax, 3ro o6ycnan-
nl{Baer ueo6xo4uMocrb I{HTerpaqr{u ttuolata lrurvrfl 14 TaHTalrara ilu tLrfl, c KpeMHr4eBrIMLr
TexHoJIorI4.tIMI4 Lr r4ccre4oBauvfl crpyKTyp lrerall/cerHerogJreKrpzrc/nonylpoBoAr{r4r(
(MC3lI-crpyrcrypa).

lucceptaqploHHoe I4acJleAoBanue fyAr<oea C. IrI. nocnxuleHo ycraHoBJreHr4ro 3a-
BkIcI4MocrI4 sJleKTpoQzsuvecrux xapaKTeprrcrr4K MC3II-crpyKTyp Ha ocHoBe uuo6ara
rkrTr4fl, u TaHTaIaTa lrkrTvtfl oT TexHoJrou4l4 [oJryrreHl4.f,.

B pa6ore nocraereHrr ra perueHtr crenyrcuue saAa.rz:
L I4ccreAoeaHl4e oJleKTpl4r{eeKoro orKJrr{Ka rerepocrpyKTyp ua nosAeftcrBr4e re[rroBofo

rloroKa rIoKa3a"IIo Hanvqve y o6pasuoB ecrecrBeunoft yHr4noJr.[pHocrr4 sa cuer Qop-
MI4poBaHI4.t cJlo.x o6r,eusoro 3apfl.Ia Ha rpaHr4rle pffiAeJra cerHerosneK-
'rpur</uonynpoBoAHl{K. OIIenra rrr4po3JreKTpilqecKr4x r<osSSuqueHToB cocraBJr-fler

-15 rraxKn/(vr2'K) Ant rrreHKra LiNbO: u -64 nrr<Kn/(ru2.K) an.s rneHKr4 LiTaO:.
2. I,IccreAosaHl4e sJreKTporlpoBoAHocrr4 MC3II-crpyKTyp noKa3aJro, qro 3aBr4cr{MocrLr

ToKa or Hanp-tDKeHlrfl rIrfl o6ezx cr"pyKTyp r4Meror AuoAsrrft xapaKTep. llr nponycr-
HOrO HaIIpaBIreHIj'fl, OCHOBHbIM MoXaH[3MOM [pOBOAr4MOCTr4 rBJrreTCr TOK, OfpaHr4-

'IeHHLIft [pocrpaHcrBeHHblM 3ap-aAoM. llpra o6paruou cMerrleHr4r4 sa6ruoAaerc.s
npbDKKoBa.[ [poBoAI4MOCTb C rrOCJreAyrOUr4M [epexoAoM [prr yBeJ]vqeH[kr Hanpr-
)KeHHocrt4 greKTpr4qecKoro noJr-f, K :uvrcculr L[orrxu.

3. VcraHoereHo, qro 3Haql4TerbHafl rr4cnepavr Ar4gJreKTpr4.recKofi rrpoHr4qaeMocrr4 B

AI4aIIa3oHe qacror 25 - 106 fq o6ycnoBJreHa Harktrrr4eM (MeprBoro)) cJror Ha rpaHr4rle
cerHerosJlerrpur</nonynpoBolsrzx. BrrroJrr{eH pacrrer napaMerpoB (MeprBoro)) cro{,




