
YTBEPXAAIO:

f e n ep an r wlrrir flvrpeKrop

AO (HlI@ <Murpan>

Aoqenro B.B.

2016 r.

3AKffO
AxquonepHoro o6qecrsa <<Hay+ro-rpoll3Bo r{pMa <Mzrpau>

luccepraqzx <<Paspa6orra rexHoJrorr4r,r Lr co3AaHVe MoHoJrLITHoro GaAs

CBq MaJrouryM.f,rlero ycvnureJr.f, c Merarrtuzaqueir Ha ocHoBe IrJreHoK Al Ia Cu>

BbrrroJrHeHa B Hayuno-upolr3BoAcrBeHHoM KoMnneKce <MurpoeneKTpoHLIKa))

AO (HII(D <<Mzxpan>.

B rreprloA noAroroBKu 1r4cceprarrvrr4 colrcKareJrb l4llryrrcuu Ceprefi

Bna4zruupoBr4rr pa6oran B Hay+ro-upou3BoAcrBeHHoM KoMrIJIeKce

<MurpoeneKTpoHr{ru AO (HIIO <Marcpan>) B AoJrx(Hocrpr r{Hx(eHepa-rexHoJlora

I-r<areropnu.

B 2009 roAy I4uryrrnn Ceprefi BraAnvrzpoBLTq c orrlrqreM oKoHTILIJI

@e4epamnoe rocyAapcrBeHHoe 6roAxernoe o6pa:onareJrbHoe yqpexAeHlre

Bbrcrrrero o6pasonanz.r <<Torucrczfi rocyAapcrseHHrrfi y LrBepcurer cl4creM

ynp aBn eH Lrs, v p a4vo3neKTpoHr4Krr )). Evry upucyx(Ae Ha crerreHb MarLr crpa rexHuKtl

vr rexHoJrorlrr{ rro HarrpaBJreHr.rrc rro HarrpaBneHrln <<SrexrpoHl{Ka v

Mr{Kpo9neKTpoHLrKa).

YAocrosepeHue o cAaqe KaHAr{AarcKLTX sK3aMeHoB BbIAaHo s 2016 roAy

@e4epanrHbrM rocyAapcrBeHnrrv 6roA)KerHbrM o6pasonareJrbHbrM frpe)KAeHrreM
Bbrcruero o6patonaHnx <<Tonacrcufi rocyAapcrseHHrrfi y klBepcurer cLTcreM

yrrp aB Jr e Hr4fl v p a Avros Jr e KTp o Hr,r KLr ) .

Hayunufi pyKoBoArrreJrb - KaraAefi Banepufi Arerceeszv, ArqzoHepHoe

o6ulecreo <Hayrno-[poLr3BoAcrBeHH€ur Qzprraa <Mnrpan)>, [epBblfi gauecrureJlb

KJIIOIIeHLIe:
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feHepaJrbHoro Ar{peKTopa, AoKTop Srnsuro-rvrareMar[rrecKllx HayK, upoQeccop.

,{uccepraqur
rranv Qurcaquonnofi
9KCnepuT MeHTUUIbHbTX

I4uryrrcuna Ceprer BraAzrrazpoBrrqa flBrflercfl. HafrHo-

pa6oroft, B roropofi Lr3noxeHbl pe3yJlbrarbl

r{c cJreAoB attuit u reoperr{rr e cKlrx orIeHoK, Harlp aBJIeHHbIX Ha



pa3pa6orKy KoHcrpyKrlr.rn vr rexHoJroruLr u3roroBJreHns. MoHoJILITHrIX GaAs

cBepxBbrcoKoqacrorHhrx (CBrI) MarrorrryMrrqux ycururerefi (MIIIy) c

MerarrJrz3a\uefi Ha ocHoBe rrJreHoK Al n Cu. P*yJrbrarbr, [on]nreHHbre B xoAe

uccneAoBalJvrfls MoryT ucrroJrb3oBaTbcr B Har{Ho-uccneAoBaTeJIbcKrIX

opraHr43ar{u{x, 3aHLrMarorryrxcr pa:pa6otxofi conpeMeHHbrx GaAs z GaN CBq
MoHoJrrrrHbrx LrHTelpanbHbrx cxeM (MITIC), a raKxe Ha rrpoMbrIrrJIeHHbIX

rp eAnp r.rs rprflx, Lr 3 roraBrr Lr B aro rprx GaA s CB rI MI4C .

Anrva.nrnocrr Auccepraquonnofi pa6oru
GaAs CBrI MI4C rpaAlrrlrroHHo Lr3roraBJrrrBarorcr c MerarrJrkr3a\ueir

KoHTaKToB MerarrJr-[oJryupoBoAHrrK, Mex(gJreMegurofi Mer€LrrJII43a\uefi, vr

Mer€urJru3an4lz'eit o6paruofi cropoHbr rrJracruHbr Ha ocHoBe ToHKEX un€nor Au. B
ro)re BpeMr B TexHoJrofr.ru si uHrerpaJrbHbrx cxeM (I4c) ocHoBHbrMu MeraJrJraMr{

Me)I{sJIeMeHrHofi Mer€LlrJrr43ar1r4u rBJr.rrrorcf, Cu vrlu A1. B rexHoJroriEn GaAs CBr{
MI4C MertLIIJILI3ar\krA Ha ocHoBe rrJreuoK Cu, BcneAcrBlre 6onee nrrcorofi
npoBoArrMocrr{, TerrnonpoBoAHocrLr Lr crofixocrra Me.{u K oneKTpoAuQQyszu,

rrepcneKTlarraa AJrr 3aMeHbr rpaAlrqzouHofi Mer€rrrJrrr3arlLrn Ha ocHoBe Au. Huzrcax

croLlMocrr Cu u Al uogsoJrfler oxr{.rlarb cHrDKeHr4.s ce6ecrolrMocrlr r{3roroBJreHprfl

GaAs CBrI MI4C c MerarrJrr{sarlnefi Ha r{x ocHoBe.

Ony6nuxoBaHHhle pa6orrr, c oAuofi cropoHbr, cBr4AereJrbcrByror o6

aKTy€rnbHocrl4 HccneAoBalr.uit B AaHHoM HanpaBneHLrL\ a c 4pyrofi cropoHbr - o

neperu€nHocrr4 erofi npo6leuu B rlenoM. [o Hacro.iluero BpeMeHr{ He

pa:pa6oraua noJrHorleHH€ur rexHoJrorlrrr rrporr3BoAcrBa GaAs CBq MI4C c

MerarlJlrrsalqneit Ha ocHoBe rrneHoK Al u Cu. @arcropaun, cAepxkrBanulr4Mr4

co3AaHLIe srofi TexHoJIorI4tt, tBJl.f,Iorc.f, 6oree BblcoKuur xI,IMI{rIecKat aKTI{BHocrb

Al 14 Cu n cpaBHeHI4Lr c Au, a raKx(e ror $arr, qro Cu .f,srsercs 6rrcrpo
an$Qynlupyrorqefi rpLrMecbro, Soprr,rzpyrorqefi uy6orue aKrlerropHbre ypoBHr4

n GaAs. Taruu o6parou, pa":pa6orKa KoHcrpyKqLru r,r rexHoJrorvrr4 rd3roroBJreHufl.

GaAs CBr{ MI4C c MerarlJll{3auueir Ha ocHoBe rJreHoK Al 14 Cu flBrrsercs

aKTy€urbHofi sa4avefi.

Ilavqnaq HosugHa garcrro.raercq n toM. qto
l) Pa:pa6oranu KoHcrpyKIII4In aKTr{BHbrx 14 [accr.rBHbrx gJreMeHToB,

ocylqecrBJleHa LIX LlHTerpar\vrs, B cocraB I\/fuIC, a raKx{e co3AaHa rexHoJroraf,,
u3roroBJleHufl. GaAs CBr{ MI{C MaJrorrryMrrrlero yc[nLrrenr c Mer€rJrtrusa\uefi ua
ocHoBe [JIeHoK Al ra Cu, nosnon.flrcrqrre ra3roraBJrrrBarb Iti/I1IC c gneKTpr..rqecKrrMr{

rlapaMerpaMLl Ha ypoBHe MI4C c rpaAr4rlvonnofi Mer€rrrJrlr3a\ueit Ha ocHoBe

nrenor Au.
2) flpegnoxeHa KoHcrpyKr{eu Lr rexnoJrorlrr SopnrzpoBanvrfl MeroAoM

o6parHofi nnrorpaQuu Mex3JreMenurofi MeraJrJrr43arJtrv GaAs CBrI MI4C Ha



ocHoBe rrneHKr4 Cu c nnaHapHbrMr{ r{ roprleBbrMLr AuTQOysr,roHHbrMu 6apnepauu,

pacnoJroxeuuofi Me)KAy cJro-f,Mrr Sir\, Koropar xapaKTepu3yerc.f, noerrueuuofi
TepMocToI4 KOCTbTO

P

TepMocTaouJrbHocTbro [apaMeTpoB oTHocLITeJrbHo

MerilrJrlr3arJkrtr,nueroulefi ToJrbKo rrnaHapHbre au$QyslroHHbre 6apreprr.
3) Paspa6oraHa Mero.{r4Ka QoprvrnpoBantrfl, rpexcnofinofi pe:ncrnsHofi

MacKLI T-o6paurbrx 3arBopoB r{ 3arBopHbrx rrrr{H CBr{ TpaH3lrcropoB c nrrcorofi
[oABplx(Hocrbro 3JreKTpoHoB c uc[oJrb3oBaHkleM Mero,qoB gJreKTpoHHo-nyqerofi u

IlV-rurorpaQnfi, ro3Bor-flrorqar coKputtrrb BpeMr QoplazpoBauul perucrznnofi
MacKI{, ynrIuLITb IInaHapHocTb 3aTBopHbrx rrrr4H, a TaKxe ylpocTl4Tb coBMerrleHlre

ptlcyHKa 3arBopoB c prrcyHKoM croxon/ucroKoB TpaH3r4cropa npn nzsrcofi

KOHTpaCTHOCTT4 3HaKOB COBMerrIeHLrr.

4) flpe4roxeHa KoHcrpyKqrl{ vr rexHoJrorlrrr SopuzpoBanufl
MHofocJro filaoit MerarrJrLr3 alqlz'Lr

nJracrlrHbr GaAs Ha ocHoBe

o6parHofi cropoHbr vr cKBo3Hbrx ornepcrufi
un€nr<u Cu c BhrpaBHrrBaroullrM cJroeM Ni,

xapaKrepzsytouleftc-f, nyruefi curourHocrbro nr€srcu araQ$ysuoHHoro 6apsepa,

Qopvrvpyeuofi MeroAoM MarHerpoHHoro ocax(AeHrrr, a rarcKe uonuureunofi
TepMocrofi rocrrro r.r repMocra6nlrsocrbro.

5) llo pesynbraraM LrcrrbrraHprit rra

B, r: 1000 v) uoxa:aHo, qro GaAs CBq
MeraJrnrra\ueit Ha ocHoBe rrJreHoK Al z Cu
MeraJrJrr3a\ueit Ha ocHoBe ulenor Au.

I{av.rHaq lr npaKrltqecxag qeHHocrr pa6o6t cocroprr B ToM, rrro:

1) Pa:pa6oraHHbre KoHcrpyKr\vu aKTuBHbrx Lr \accuBHbrx 3JreMeHToB, a

TarcKe rexHoJIorLTt LBroroBJIeHLtt GaAs CBII MI4C c Mer€LrrJrusaryreia Ha ocHoBe

lJIeHoK Al u Cu [o3Bonsror opraHu3oBarb cepufinrrfi Bhr[ycK Itr//rIC Ha

4efictnyroqPlx TexHoJloruqecKr4x iruHt4.f,x, rrpolr3BoArrqux MI4C c MeraJrJrr{sarluefi

Ha ocHoBe nldnor Au.
2) Pa:pa6oraHnafl rexHoJrorus GaAs CBq MI4C c MerarrJruzagueir ua

ocHoBe ITJIeHOK Al n Cu [o3BoJlser cHLr3r{Tb ce6ecrozMocrb npor43BoAcrBa 3a c.I6r
3aMeHbI Au na AI u Cu, a raKlKe co:4adr [peAnocbrJrKr{ Anlt rerepor{Hrelparlutr
GaAs u Si ptrrerp€rnbHbrx cxeM.

Jflrqnoe vqacrlte asropa

luccepragux flBrrflercfl. pe3yJlbraroM r{ccneAoBa:auit rrpoBoAr{Brurdxc{
aBropoM coBMecrHo c corpyAHlrKaMr{ AO (HilO <<Murcpan> Lr HOtl
<<HanorexHorrorlrr4) OfBOy BO TyCyP. I4urymunrru Cepreerra

BnaguIunpoBl4qeM, coBMecrHo c Haf{HhrM pyKoBoArlTeJreM QopuynupoBnJrr,rcb

AonroBeqHocrb (T: 125 oC, U : J

IWIC M€rnorryM flrrlvx y cutrur eteir c

He ycryraror MI,IC c rpaArrluonnofi

r{enb u 3aAa.ru uccJreAoBanvrs., o6cyx4alucr [yrr4 ux AocTI,DKeHLIt,



aH€rJrr{3r{poB€u[rcb p$ynbTaTbr sKcnepLrMeHToB, a TarcKe [poBoAr{nocb o6o6qeHue

ronyqeHHbrx pe3yJrbraroB uccneAoBanvrfl.. Jlprqnufi BKJTaA Vfuryrrcuua Ceprea

Bna4uunpoBriqa 3aKrK)qaercr B nrr6ope Ha[paBJresuit ucctte,qoBaHll.r, pa:pa6orre

v orrrrtMlr3arlrr[ TexHoJrorlrrrecKLrx 6loros n rexHoJrorr4rrecKoro Mapurpyra

Lr3roroBJrela:afl GaAs CBrI \/II4C, BbrnoJrueHLru oKcrepuMeHT€urbHblx

uccneAoBauuit, o6pa6orrce r4 aHaJrrrce p$yJrbraroB sKc[epHMeHToB. Coanropu,

[puHI,IMaBtUUe r{acT[e B oTAeJrbHbrx uccneAoBalJvrflx, yKa3aHbI B crlrlcKe

ocHoBHbrx nyoJrrlKarluu ro TeMe

BnagurraupoBuqeM caMocro.[TeJrbHo

rroJro)KeHr4rr H cAenaHbr BbrBoAbr. Bce

HOBr,r3Hy Ar{CCepTarIr{H 14 BbrHOCLrMbre

Cepreena BraAnurEpoBurreM Jrr,rrrHo.

pe3yJrbTaToB rroATBepxAaloTct

CUCTeMaTLIqeCKUM XapaKTepOM I4CCneAOBaHVIU) I{ClOnb3OBaHLIeM COBpeMeHHbX

SKCrrepLrMeHT€UrbHbrx MeToAI4K, COlOCTaBJreHr4eM pe3yJrbTaTOB gKCrIepLIMeHTa C

nuTepaTypHbrMlr AaHHbrMu Lr TeopeTuqecKHMlr orIeHKaMLr, a TaK)Ke [paKTl{qecroft

peanv3arlueir uayuHbrx noJroxeHnfi Lr BbrBoAoB, Aocrkrrnyrofi rprl pa3pa6orre

rouctpyrqrzfi vr co3AaHLrr{ rexHoJrorlru rr3roroBJrenus. GaAs CBq MIrIC c

MeralrJrkr3auueit Ha ocHoBe rrneHoK Al u Cu.

Aupo6aurq
OcnosHHe pe3ynbrarbr pa6oru Aonox(eHbr Ha 20-ir Mex4yHapoAuofi

xou$epeuquu <CBr{-rexHr{Ka v TeJIeKOMMyHUKaIIUOHHbIe TeXHOJIO|I{I4))

Ar{ccepraqr{u. Irftuyrruuuu Cepreena

BbrABLrHyrbr 3arrluulaeMbre Har{HbIe

pe3ynbrarbr, cocraBJr.rlrculve HarrHyro

Ha 3arrllrry, [onyqeHbl Lluryrxunrrvt

(Cenacrororrb, Yrpauna, 2010r.), 5th European Microwave Integrated Circuits
Conference (llapzx, (Dpanqw.2010r.), International Conference and Seminar on

MicroAtranotechnologies and Electron Devices EDM (3pnaron, 2071 ..), IX
Mex.4yHapoAnofi rcoH$epeHrlt4r{ cryAeHroB r4 MoJroAbrx freHbrx <flepcuerrLrBbr

pa3Bprrvrfl, Syu4arraeHraJrbHbrx HayK) (Torracr 2012r.), BcepoccrEficrofi Haf{Ho-
rexHu.recKofi ron$epeHqura cryAeHToB, ac[ilpaHToB Lr MoJroAbrx f{eHbIX
<<HayrHax ceccvrn TyCyP) (Toucr 20I2r.), XVIII Mex4yrrapoAHofi
lpaKTLrrrecrofi xonQepenquu cryAeHToB, ac[upaHToB vr MonoAbrx

<<ConpenreHHble rexHuKa 14 TexHoJrorr4r4) (Toucr, 2012r.),IO6ranefinofi nayrno-
rexHlltlecxofi rouQepeHlllrkr <<CB9-eleKrpoHLrKa. 70 ner pa3Bvrrufl> ((Dprsuno

2013r.), V MeNgyHapo4Hofi HayrrHo-rpaKrr4qecrofi r<oH$epeHrlr{r{ <ArryalrHue
upo6reuu pa4uo$rcr.rKlr) ((A[IP - 20 l3>> (Torracx 20 1 3 r.).

Cnucorc pa6or. ony6;rurconaHHrrx uo reue Ancceprauun
Ocuonnrre pe3yJlbrarbr Arrccepraqzz orry6JrlrKoBaHbr s 26 pa6orax, B roM

HarrHo-

rreHbrx

ql,Icre 6 crarcft orry6rznoBaHbr B xypHaJrax, BxoArrrlt4x B repeqeur BAK, 4



crarbr4 B 3apy6ex(Hbrx )KypHaJrax, rron1..reHo 3 uarenra P@, cAenaHa o.{Ha 3a"if,BKa

ua uarenr P(D.
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Paspa6orra 6es4parMer€urJrbHoro GaAs pFIEMT rpaH3ulcropa c cy6vrzrcpoHHbrM

T-o6pasHbrM 3arBopov ll ,{orna4rt TYCYPa. - 2010. - Nt2(22), uacrs 1. -
c. 183-186.
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LUecrepzxos E. B., IOnycos VI. B. TexnoJrorur{ MeJrKocepnfiHoro [pokl3BoAcrBa

GaAs CBq MoHoJrr4THbrx vHTelpnJrbHbrx cxeM // "3rerrpoHHat TexHura", cepur I

"CBr{ - rexHlrKa" . - 2013. - Ne4(519), uacu II. - C. 130-135.
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qacrb II. - C. 20I-204.
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MexeneMenrnofi MeraJrnu3arruu Ha ocHoBe MeAlr B GaAs CBII l\lfuIc ll
"3rerrpoHH€ur Texuuxa", cepvrn I "CB[I - rexHuKa". -2013. - Ns4(519), vacrr II.

- c. 198-201.

5. I,Iuryrrun C. B., Karagefi B. A., Epo$een E. 8., Annulesro E. B.
(DoprraupoBaHr{e Me)KgJreMentrofi Mer€IrrJru3ar\krr4 GaAs MoHoJILITHbTx

rrHTerpaJrbHbrx cxeM Ha ocHoBe ve4n.ll Mr,rrpoeneKrpoHLrKa. - 2015. - T. 44. - Ns

4. - C.282-289.
6. I4urymraH C. B., Kara4efi B. A., Epo$eea E. B., Auuqeuro E. B., Apuron

B. C. KoHcrpyxruBHo-TexHororr{rrecKkre oco6eHuocrr,r r43roroBJIeHI{t CBr{ GaAs

uonolnrnofi r4HTerpaJmHoft cxeMbr M€urorrryMflrqero ycvnvrrens. c ueAsoft

MeraJrJrr{3agefi, ruqesofi cropoHbr ll Muxpo3neKrpoHr4Ka. - 2015. - T. 44. - J\e

6. - C. 428-436.
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Apnron B. C. (PO), AnHrqenro E. B. (PO). - Ns2013141864;3arBJr. 12.09.2013;
ouy6n. 10.02.2015.

Crarru B c6opHurcax crareft u rpyAoB rcoHQepenqnfi, poccuftcnux u
rapydexHbrx ?KypHaJrax:
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MHorocJlofiHofi pe:ucrr,rnnofi MacKu c r4cnoJrb3oBaHneM TepMr4qecKoro

olJIaBJIeHufl An co3AaHkrfl cy6uurpoHHoro T-o6pa:uoro 3arBopa rpaH3r{cropa ll
C6opnux rPylon XVIII Me)IqyHapo4uoft Haf{Ho-npaKruqecxofi roHQepeHrlr.rr4

cry.qeHroB' acrll4paHroB LI MonoAbIX fIeHhIX (COBPEMEHI{bIE TEXHI4K A VI

TEXHOJIO|TilL>>. - 20t2. -T. 2. - C. 347-348.
6. AnzqeHKo E. B., I,Luyrrun C. B., Kara4efi B. A. 3nerrpoxr{Mr.rqecKoe
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oyHAAMEHTAJIbI{bIX HAyK>>. - 20t2. - c. 388-390.
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HaflHo-TexHr{qecKofi xon$epeHlluu cryAeHToB, acnr4paHToB }r MoJroAbrx f{eHbrx
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