
OT3bIB
oSuqnaJrbHoro orr[oHeHTa

Ha Ar{cceprarluro Bor.rKa BraAncJraBa CepreeBrqa <Crpyrrypbl vI

upn6opHoe Mo.{enrapoBaHrae rpaH3r,rcropoB c sHcoxofi rroABra}KHocrbro

sneKTpoHoB Ha ocHoBe HI'-Ilpr4AA raJIIrHs. C ynyqueHHbrMH TerrJIoBbIMH

xapaKTepHcrHKaMLr), [peAcraBneHHyro Ha coHcKaHHe yueHofi crerleHl4

KaHALrAara rexHnrrecKnx HayK rro c[eIIIl€uIbHocrI,I 05.27 .01 - rnepAorenbr.afl,

sneKTpoHHKa, P4AUOeneKTpOHHbIe KOMIIOHeHTbI, MHKpO- 14

HaHooJr eKTpoH vrKa, up u6opbr H a KBaHToBbIX e S S exrax

l. Coornercrs[e Arrcceprallrrlr cleqllaJrbHocrlr u orpacr[ HayKnt

rro KoTopbrM oHa lrpeAcraBJreHa K 3auIrITe

Axa-nzg coAepxafiI,It Al,Icceprarlwl, a raK)i(e r{crroJrb3oBannbD( MeroAoB

uccneAonanui [o3BoJrrer 3aKIrIoq]ITb, tITo Anccepralll4t coorBercrByer nzlcflopry

cfleqfiaJrbnocr]r 05.27 .01 - Trep4otenrnar giIeKTpoH[Ka, pa,quogrelcrpoHuBle

KoMrroHeHTbr, MLrKpo- lr HauooJreKTponuxa, npu6opBl Ha KBaHToBBTx eQQertax u

rexnuqecroi orpacJrlr HayK cornacHo rIyH(TaM :

3. 1 cos4anre (nxruovax parpa6otry roncrpyxqnft I4 TexHoJIorrtIecKI/Ix

MaprupyroB r,rrrorouennx) n Synxquonrporanne uzaeriuir rrepAotenrnofi

9JIeKTpOHr,rKr{, pa,qr{osJreKTpoHHblx KOMTIOHeHToB r.r Cr4CTeM MUKpO- U

HaHOgJreKTpOHVrKVr, [pU6OpOB Ha KBaHTOBbTX Ssoercrax, HaHO- r{ MHKpOCeHCOpOB;

3.2 (fr.rarE.recrlre r{ TexHr,rqecKue acrrerTbl uo4v{nraqnu us4ermtrt n npn6opon;

3.4 (fnauvecrue u . MareMarlrqecKl4e MoAeJII{ uz4erluir, ycrpofictu vt

TexHoJroMqecKr{x npolleccoB, B ToM tILIcne AJrt cI4cTeM aBToMaT[3[poBaHHOrO

rrpoeKT[poBaH[rr.

2. Arrya.nruocrb reMbr Arrcceprallrrfi
. B Hacrorrqee BpeMr cr,rJloBhle upr.r6oprr Ha ocuoBe mI4poKo3oHHhIx

loJryrrpoBoAnlrKoB rrocrerreuHo BrrrecrurrcT KpeMHr{eBbre anaJrorrr. flonrrurennrrft

r{HTepec K H}rrpr.tAElM gJreMeHToB III rpyuuu o6ycrouren gbrcoxoft cKopocrblo
gJIeKTpoHoB npLI HacbrrrleH[I{, BhlcoKoft xanprxenxocrllo grelcrpnrlecKoro rrort

rpo6on V OTNUIIHOfi PAAll1lAW{OHHOfi CTOfiKOCTbIO. IIEPCNEKTHBHbIM

[oJryrrpoBoAn]rKoBbrM npu6opona cznosoft gJIeKTpoHuK]I tBJUIerct c(popunporauuufi
Ha oclroBe GaN rpanencrop c Bblcoroft no4nnxnocrElo gJreKTpoHon, roropufi 3a cqer

BhIcoKI{x gna.IeHfift KoHrIeHTparIr4x ]I rIoABI,IXHocrI,I Hoc[ITeJIefi n xauale, a raKxe

oqenr uarofi axognofi eMKocrI{ o6nqqaer yfiyqueHHbIMLI greKrpllttlecKl,IMlt lt
qacrorHbrMr,r xapaKTeplrcrlrKaMu uo cpaBHeHlIKt c IgeMHI,IeBbIMu npn6opaIr,ua. B csrsl4

c uepc[eKT[BHocTbro [pLrMeHeHLIrI A€lHHoro poAa [3AeJr[r]r B sHeprocoeperauoul{)(

TexuoJrornrx cunoeofi gJre(TpouttKrr, gJleKTporpaHcnopra lr Apyrux cllcreM



[peo6pa3oBaH[r gleKTpuqecKofi gHeprvfi TeMa A[ccepTaqr,r]r, HecoMHeHHo, rBJrreTct

aKTyaJrEHOft.

3. Crenenr HoBu3Hbr pe3yJrbraroB, HayqHbrx nofloxennfi,

BbIHOCrrMbrX Ha 3arrl[Ty

OcnosHLIe pe3yn6Tarbr H HafrHbre [oJroxeu]If, npeAcraBJreHHble B

Al,Icceprarg.rfi, .rBrrrorcr HoBErMt4 r,r [oJryqeHEr coucKareJreM BnepBrre. B ra.recrse

ocuoBxbIx pe3yJrbraroB HeoOxoAI{Mo BErAeJr}rrB cne,qyroulr4e:

1. @[suro-N{areMar}rrrecKl,Ie MoAeJrr{, Bcrpoennhre B rrporpaMMHEI[ KoMlneKc

Silvaco Nfr ofificanrrt reMrleparypHoft gasrrcfilrocnv re[Jro[poBoAnocr]r Marepr.r€uroB,

IlcnonmyeMbrx gar Qopr,rupoBaHr{r na can(puponofi roAno}ffe TBfI3 sa ocHoBe

rerepocrpyKryprr AIGaN/AIN/GaN, ro3Bor.rrcr yqecrb yMeHbrueHr,re BbrxoAHofi

MorrlHocrr{ ua l8,26Yo (c 5,86 Br Ao 4,79 Br) npn MaKcvM€urEHoft renaneparype 550 K

B crpyKType npu6opa, Bbr3BaHHoe cHlrxenlreM Te[JrorlpoBoAnocrLr c rroBbIIueH[eM

TeMrrepaTypBr.

2. P*pa6otawnas crpyKTypa rpaH3r.rcropa c Bbrcoxoft [oABr,rxuocrEro

erreKTpoHoB Ha ocuoBe rerepocrpyKTypn AIGaN/AIN/GaN c renrroorBopulLtM
gJIeMeHToM Ha ocHoBe rpaSena, paciroroxenurrM Ha Bepxnefi floBepxHocr]r gToi

cTpyKTypLI MexAy TelJrolorJrorqarcqnM 9JreMeHToM I1I 3aTBopoM, He KoHTar(TtIpyr c

rrocJreAH[M, u o6ec[eq[BaIouII,IM Ao[oJIIrr{TeJIEHrrfi flyrb AJII orBeAeHI{t u36hlTo.rHoro

TerrJra u rroBErrrreHlre HUI[prxeHHocTr{ 9JreKTpvqecKoro floJrr y IpaHr,IrIEr 3aTBopa co

cropoxbr crora, o6ragaer rpanlrqHofi qacrorofi 16,28 Ill-q r4 MaKcr4MEUrbHoft qacroroft

reHepaIII{Lr 79,761t\, Korophre n 1,95 u 4,64 paz 6oarrue coorBercrByroulr4x BeJrr{rr}rH

8,37 ITq n 17 ,L9 ITII Arx 6asonofi crpyrtypu.
3. Parpa6orarruar crpyKTypa rpaH3lrcropa c srrcoxofi fioABrxuocrbro

erreKTpouoB rra ocHoBe rerepocrpyKTyprr AIGaN/AIN/GaN c rerrloorBoArrrlLt M
gJreMeHToM Ha ocHoBe Ky6[qecKoro HI{TpI,IAa 6opa, .ractu'tuo 3ElMeurruoql{u cnoi
flaccvBa\fiu Sioz MexAy cToKoM Lr TerrJrorrouroq{trculr{M gJreMeHToM tr
o6ecneq[saloquu e$$emfiBuoe orBeAenfi e r,rs6bltorrHoro rerIJIa I{3 aKTr4BHofi

o6racrl.I, xapaKTepl{3yercr BeJrrrq[Hoft rora crora 0,163 A flpu Ha[prxeu]rr.r 3arBop-
I4croK 6 B v rranpr.)Keuuvr croK-lrcroK 30 B, Korop€u Ha 32,52yo 6onrure
coorBercrByroqef BenraqlrHu 0,123 A 4na 6a.aorot ctpyrrypn.

4. flpe4noxenHa"rr MeroArrKa olrr{Mr.r3arlnn reoMerpr,FrecKux rrapaMerpoB,
3aKIIrcq€UOUIarCr B [OCJTeAOBaTeJT6HOM BbrrrOJrHeHUr4 OTCe[BarOqerO gKCIIepI{MeHTa rro

ruany flnaxerra-EepMaHa Arrr o[peAeJrenr.rx nau6onee 3Haqr{MLrx flapaMerpoB tr
IIOJIHOTO sarrOpnOrO 3KCrrepr,IMeHTa AJrr HETXO)KIeHI{' O[Tr4MaJIbHbIX 3HaIIeH]Ifi Srr,rX

rrapaMeTpoB, [o3BoIreT yBeruqlllTb BErxoAnylo MoIIIHocTE HOpMIUIFHO 3aKpErTOrO

Tparcrrcropa c srrcoxoi rroABtrxnocrrro sJrercrporoB Ha ocHoBe rcTepocrpyKTypbr
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AIGaN/AIN/GaN c rennoorBoArrllllMll 3JIeMeHTaMLr Ha ocnoBe rparleua n c-BN sa

11,35% (c3,26 Br 4o 3,63 Br).
Honr,rgna ocHoBHErx pe3yJrbraroB orpoKeHa n 20 uayunux rry6nuxaqu.m

coI4cKaTeJIt.

4. O6ocnorannocrs lr AocroBepHocrb BbrBoAoB n perconengaqnfi,

cQopuy.nnpoBannbrx B Arrcceprarln[
O6ocnosauHocru rr AocroBepnocrl ocHoBHhrx p$yJrbraroB, Ha)^{HhD(

noroxenrafi lr BETBoAoB ALrcceprarlur{ He Bbr3brBaer conauenuft. Onn onpe4ennorcr
KoppeKTHhrM npLrMeHeH[eM SNsuxo-uareuar]rqecKr{x rrro4enefi AIIA perrreH[t

IIOCTaBJIeHH6TX 3a,4arr, KOJI[qeCTBeHHbIM I{ KaqeCTBeHHbrM COOTBeTCTBVeM pe3ynbTaToB

pacrleroB LrMeroqrrMcr gKcnepr4 MeHTEUIIHrIM AaHHbrM, anpo6raponanneu Ha

pecrry6nuxancKr{x rr MexAyHapoAHbD( HayqHo-TexHr,rrrecKr{x ron(pepenqurx.

5. Ifayvnar, flpaKTrrrrecKafl, gKonoMrrrrecKafl rl corlnaJrbHaq 3naqrrMocrb

pesyJrbraroB A[cceprarl[rr c yKa3aH[eM penoMerrAaq[fi no rrx

IICIIOJIb3()BAHtIrc

Haywtan zaaquJaocmb pegynbraroB cocrol{T B ycraHoBJren[r,r 3aKoxouepnocreft

Qrasuuecrrx qpoqeccoB, [poucxoArrqvx B TpaH3]rcropax c nrrcoroft rroABr.rxuocrblo
gneKTpoxoB Ha ocuoBe GaN c tennoorBo,qtlq[Mlr gJreMeHTaMv Ha ocHoBe rpaQena r,r c-
BN, a rarxe paspa6orre coorBercrByroqr.rx $usmo-MareMar[qecKnx laoAenefi Ans
KoMrrlrorepHoro qpoeKTfipoBaHnf,, KoropEre uMeror rpyn4arr,rentanrnrrft xaparrep u
naoryr 6rrtr ucrroJrr3oBaulr npu paspa6orKe r,rurrx npu6opon cnnosofi u CB9-
gJreKTpOHr,rKLI.

Ifparcmuuecxan snd.t uttocmb pe3yJrbraroB 3arclrxlqaercfl :
l. B pacruupenr.ru $ynrquouaJrbubrx Bo3Mo)KHocreft nporparraunoro KoM[JreKca

Silvaco rryTeM Bcrpar{Banlrr B Hero ycoBeprueHcrBoBaHHhD( $nszxo-uareuarnqecKrix
uo4erefi, rro3BoJrrrculux ytr[ThrBarE TeM[eparypHyro 3aB[cuMocrb

. Tenno[poBoAnocr]t I{ TertJloeMKocrn Marep]I{lJIoB, t4 crroJrE3yeMbrx AJUI $opnanponannr
TBII3 na oqrose GaN.

2.8 parpa6orxe crpyrcryphr rp{rH3r.rcropa c sbrcorofi noABr{xHocrbro
eJreKTpoHoB Ha ocnoBe rerepocrpyKTypu AIGaN/AIN/GaN c reuJroorBo4rrrllrM
gJIeMeHToM Ha ocuoBe rpaQexa, o6ecne.Innarculr,rM AorroJruutenrnrrft rryrb AJUI
orBeAeHI,It r.rg6rrro'rHoro renJra r{ rroBbIIIIeHI{e H{I[prxeHHocrI,I greKTpltqecroro floJrt
y lpaHlrrlhr 3arBopa co cropoHbr croKa, o6JraAaroqeft rparz.rnofi qacroroft 16,28 ITq
r4 MaKclrMzrJrbnofi .racrorofi reuepaqnu 79,7611u, Koropbre n 1,95 u 4,64 paz
rrpeBhrrrrtuor coorBercrByrcrqlre BeJrlrq[uu 8,37 ffir n 17,19 ffq Anr 6arogofi
crpyKTyphr.

3. B paapa6orre crpyxTypEr rpaH3r,rcropa c srrcoxofi [oABLtxHocrbKt
oJreKTpoHoB Ha ocHoBe rerepocrpyKTypu AIGaN/AIN/GaN c rerrJroorBoArrrgdM
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3JreMeHToM Ha ocHoBe Ky6r4qecKoro Hgt"tpura 6opa, vacrr,rvHo 3aMerrlanuuM cJrofi

accuBauvrfi Sioz MexAy cToKoM n TerrJronorJrorrlElroqr,rM gJreMeHToM u

o6ecfierlaBaroqnnr eQlfexrr{BHoe orBeAenr.re zg6u:roqHoro relJra r,r3 aKTr,rBHofi

o6tacru, xapaKTepr43yeruoft nenuqnxofi ToKa croxa 0,163 A npu naupxxeHur{ 3arBop-
r,rcroK 6 B r,r Haflp.qxeHuu cror-r,rcroK 30 B, Koropar Ha 32,52yo 6onrure
coorBercrByroqefi Berr,rqr,rHst 0,123 A 4nx 6arorofi crpyrryprr.

4. B ournuugaqlrr4 KoHcrpyKrlr4rl HopMErJrrHo 3argbrroro rpaH3[cropa c srrcoKofi
rroABlrxHocrbrc 3JreKTpoHoB Ha ocHoBe rerepocrpyKTyprr AIGaN/AIN/GaN c
TelJroorBoArrrlr4Mr4 gJreMeHTaMn Ha ocuoBe fpalbeHa n c-BN, r pesylrrare Koropofi efo

BlrxoAHarr MorrlHocrr 6rua ynelr.rvena na I1,35% (c 3,268t ao 3,63 Br).
7nonoMuqecxan 3uaquJ|tocmb. pe3yJrrTaroB cocronr B coKparrleHr,rr{ cpoKoB

paspa6orxr.r n BErBoAa Ha pbrHoK HoBhrx npn6opon cranonoft gnerrponr{Kr,r Ha ocuoBe
GaN c ynyqueHnbrMrz sKc[JryararlrroHnbrMlr xapaKTepr{crLrKaMr,r, B qacrnocr}r, c
rIoBrIIIreHHhrM 6ucrpo4eft crBLreM r.r cHuxeHHErM suepronorpe6Jreur,reM.

Co4uanoaaa SuaquJJtocmb pe3yJlbraroB cocrorir B r,rx r{crroJrb3oBaur,rr.r B

f{e6HoM fipoqecce [oAroroBKe cryAeHToB, a raKxe [pr4 rrpoBeAeu]rr{ HayqHhlx I,I
lpr,rKJraAurrx uccneAonanuft

Pesynrrarrr Aurcceprarlvur MoryT 6rrrr r4cloJrb3oBaHbr [peA[p[rrr4rrMr,r
gneKTponHofi flpoMrrrrrJreuHocrl,I rrpra co34anvLr rpau3vcropa c BrrcoKofi
rroABrDr(HocTEro gJreKTpoHoB Ha ocHoBe Hv tpr4Aa ra.Irrrvrg,.

6. Ony6.nnrcoBanuocrb pe3yJrbraroB Arrcceprarl[[ n uayunofi fleqarrr
flo uarepna"naM Ar4cceprarlrroHHofi pa6oru orry6nr,rKoBauo 20 xayvnrx pa6or,

I,I3 Hr.rx 7 clareft B HayqHrrx lr31aHurxx, coorBercrByrorqrx rpe6onarurrM rryHKTa 19
flonoxenraq o upr{cyxAeHutl yqeHrrx crenenefi r4 [pr{cBoeHr{r4 yqeHErx znaxuit, 7
crarefi s c6opnnxax rpy,qos HayqHErx xoHSepenqzfi, 5 resncon AoKJraAoB Ha HayqHbrx
ronQepeuquxx, [oJryqeu I narenr ua nao6perenrae. Ony6nraroBauHrre pa6orrr
pacKpBIBaIor ocHoBHbre [oJro)r{eHr4r, BhrHocrrMhle Ha 3arrlrrry. K naz6onee 3Harr}rMhrM
MoxHo orHecrr{ uy6luraqun B )KypHzrJrax <Semiconductors>, <,{orna4u
HaIIr{oHaJrEHofi ara4err,ruu HayK Eerapycn>, <<,{oxnagrr Efyl{b.

7. Coorssrcrnrle o$opMrennfl Alccepraquu rpe6onannrrvr BAK
' ,{vccepraqnx r,r anropeQepar oQopurenLr B coorBercrBr,u4 c rpe6oBaHu.f,Mr,r

I,Iucrpyrqun o [oprAKe o$opnrnenur Aricceprarlt.lv, Avccepra\utr B BuAe HayqHofo

AoKnaAa, aBrope$epara Aneeeprarlr4vr u rry6rrurcaguit rro reMe Ar4cceprarluu.
Anrope$epar coorBercrByer coAep)KaHlrro Aprcceprar\krvr, BbrBoAaM

BbIHOCZMbTM Ha 3arrIUTy [OJrOrKeHr4.rrM.

8. 3auerraHlrfl rro Ancceprarlurr
K ue4ocrarKaM Auccepralll4oHnofi pa6oru Mo)KHo orHecru cneAyroqee:



l. B rnase 2 ue yxazau pr,{ MareplraJros 6a3onoft KoHcrpyKrlrrlr rpaH3r{cropa c
nsrcoxofi [oABr]DKHocrbrc 3JreKTpoHoB u He rrpnBeAeubr r{x xapaKTepr{crr,tKr,r nplr
MOAeILIpOBaHI,II, a UMeHHO: MaTepI{tU OMI{qeCKIitX KOHTaKTOB CTOKa V I4CTOKa V I4X

co[porI{BJIeHIie, MarepualJl 3arBopa r{ ero Bhrcora 6aprepa TI lqrrrfl4, a rax)r{e cJroeBoe
coflporr,rBJreHue KaHana (4aynrepnoro rasa).

2. Ocraercs HercHr,rM Bbr6op cocraBa 6aprepnoro cnox Als,1aGas,s6N nprd
MoAeJrr.rpoBaHuu. fl.pu 3ToM Ha crpanvqe 49 yraeano, rrro coAepxElHr{e aJrroMr{Hr,rr B
6y$epnou cJroe AoJrxHo cocraBJrrrL or 20 Xo 30 oh.

3. Mo4enlrpoBaHr,te xapaKTepI{crLIK Tpuur3t4cropoB c BhrcoKofi noAB[xHocrrlo
3JIeKTpOHOB, COAepXaqI.rX TelJro[OrJrorqaroq[e SJTeMeHTLI [pOr43BOAr,UIOCb B paMKUlx

oAHoMepHoft MoAenri. Pe€urbHbre cTpyKTypEr r€lKr,rx TpaH3racTopoB npeAcTa3nrroT co6ofi

AByMepHyro BcrpeqHo-rrrrbrpeByro (rpe6envaryro) crpyxrypy, vro yMeHbrrraer
sQ$errurnocrr [pr.rMeHeHr4r rerrJrolorurorqluorrlr4 x sJreMeHToB 11160 AeJraer
HeBo3MoxHhrM rlx rrp[MeHenrre flpeAJro)KeHurru n pa6ore o6pa3oM.

4. B pa6ore He rrpr,rBeAeH cpaBnr.rreJrbHhrir anurus pe3yJrETaroB MoAeJrr,rpoB€rHr.r{
c xapaKTepr4cTI,IKaMI{ peuurbH6rx CTpyKTyp C TerrJrooTBoArrrlr,tMr,I SJIeMeHTaMr4 r,r3
rpa$eu a u rcy6rfr,{ecKoro Hr4rpla1'a 6opa.'

5. Zueror Mecro 3zlMerraHrir rro o$opnrnenrro Ar.rcceprarllrrr: v cnoJrb3yerct
HeKoppeKTHoe B6lpat(eHr{e (croK-croKoBEUI xaparoepacr[Ka)) (o6rrvno roBoptr o
rrrxo4noi urv. c:roxosoft xapar:repracrure); (rrorrepeK 6a^sracHofi rrJrocKocrra)
(nparu$nee roBopllrb rrepneHAuKyrrrpno); napauerp E0 - ypoBeHb BaKyyMa,
npmegennrrfi Ha crpaHr{qe 6l ue srrueceH B [epeqeur corparqeurfi u o6osnavexrafi;
rnanrr 3 u 4 yer,xtcn Ha pa3AeJlbr, [pr.r gToM or Harruura fJraBLI Io [epBoro pa3AeJra
coAepxfiTcr HecKoJrbKo crpannrl (uaaa 3 Harrr{Haercr co crpaur.rrlrr 8 l, a pasgel 3 . 1 -

co crpanr,rrllr 85, rnana 4 - co crpannqrr 100, a p&Aen 4.1 - co crpauzqu 104).
Ogxaro npr.rBeAeHuLre Bbrrrre HeAocrarKlr He 3arparr,rBaror ocHoBHErx

uoloNenufi H BbrBoAoB, coAepxaqr{xcr B Arrccepra\Lrr4, 14 He cHr.r}Karor rleHHocrr4
'floryqeHHhlx 

pe3yJrETaToB.

9. Coornercrnne nayruofi rcea;rnQurcaq[l cotrcKare.ln y'renoft cre[eHrr,
Ha KOTOpyn OH rrpeTeHAyeT

Ha ocnose arraJwl:,a coAepxaxlrr Alrcceprarlur{ B rIeJroM, r4 cloJrr3oBaHnBrx npri
ee BbrloJrHeHl{rl MeToAoB, tlHTepflpeTarlr{ r{ IroJryqeHHEIx pe3yn6TaToB MoxHo

3aKJrrorrzrr, qro corrcKaretrb coorBercrByer nayvnofi xna-nuQuraquu :rat1r4ara
Texur{qecKr,rx HayK tro ncxouof c[eqrlulJlbnocrr,r.

10. 3arlrc.renne

,{zccepraqux Bo.nqrca B.la4uc.nana Cepreennva rBJr.f,ercr saroH.reHHofi
xnaruSuxaquonnofi nayvnoft pa6orofi, no4rotonneunofi corrcKareJreM
caMocrosrerbuo (Hayvnuft pyKoBoAr{Tenb - KaHAuAar rexnrlFrecKltx HayK, AoqeHT,



lpopeKTop rro HayirHofi pa6ore yqpe)KAexr{r o6pa:onanzr <Fenopyccruft
focyAapcTBeHHbnfi yHHBepcHreT I4HSopM ar:aKr 14 paAlrooneKrpoHnKr4

Crerr,rnuqrnfiB.P.), co4epxaqeft HoBEre HayqHo o6ocnosaHHrre pe3yrrbrarbr,
coBoKylnocrb Koroprlx o6ecneq[saer peureHfie BaxHbIx HayqHblx r4 flpaKTl4rlecrr,rx
3aAaq - coKparrleHr{e cpoKoB patpa6orxlr ri BbrBoAa Ha phruoK norrrx npu6opoa
czlonofi gJreKTpoHuKra Ha ocHoBe HwtpilAa raJLrrvts. c yJryqureHubrMr,t
3Kcn:ryararlr4oHHrrMrr xapaKTepr,rcrr,rKaMu, r{ coorBercrByer rpe6oranuru nynxra 2l
floroxenus o flp[cyxAeurau yqeHErx creneHefi r4 [prlcBoeHr,rr4 yqeHrrx ssauufi.
Co4epxanrae gnccepraqrzounof pa6orur [oJrHocrbK) coorBercrByer orpacnrr
TexHrrtrecKr,rx HayK rro npo(pranro cflerlr{aJrrHocr[ 05.27 .01 - TaepAo:renrnar
SJIeKTpOHI{Ka, paA}IOgneKTpoHHEIe KOMIOHeHTEI, MLIKpO- I4 H:IHO3JIeKTpOHI4Ka,

upu6opu Ha KBarrroBbrx eQQerrax.
Cvu:raro, .rro Bor.r6rc B.[aA[c.nas Cepreeuu 3acJryxuBaer rrpncyxAenr4t

yueuofi crerreHLr KaHAr,rAara rexur{qecKnx HayK rlo cleqrraJrbnocrr,t 05.27 .01 -

TrepAotenruax gJreKTpoHr4Ka, paAliogJreKTpoHHhre KoM[oHeHTEr, Mr,rKpo- vr
HaHogJIeKTpoHr.rxa, npr6oprr Ha KBaHToBEIx sQQermx 3a rroJryrleHlre HoBhrx HayqHo
o6ocHosauHrtx pe3yJrrTaroB rro aKTyarbHoMy HarrpaBJreHI,IIo HayqHEIX l{ccne,qoBanl,Ifi
Molen4poBauue Suszvecxr4x [poqeccos u qsretrui4 B TpaH3ucropax c sHcoroi
[IoABr4X{HOCTbTO SJTeKTpOHOB Ha OCHOBe Hr,ITpr{Aa ra JI[., BKnrOqEUOrqr{X:

- $rasurco-uareMarr,FrecKr,re MoAeJrr{, BcrpoeHHbre B fiporpaMMHrrfi xonrunexc
Silvaco AJrt orfitcanva reMneparypHofi gasuc[vocru rerrJro[poBoAHocru MarepuuuroB,
r4crroJrb3yeM6x ,qrr QopMEpoBaHr{r na cauSr.rporofi no4noxre rpaH3r{cropoB c
sncoroft noABrlDroocrrro orreKTpoHoB Ha ocHoBe rerepocrpyKTypu AIGaN/AIN/GaN,
no3BoJrrroq[e yqecrb yMeubrrreur4e rrrxo4uofi Morrlnocrlt ua l8,26Yo (c 5,86 Br ao
4,798r) rpr{ MaKcr4Manrnoi revneparype 550K n cr:pyrrype npu6opa, Bhr3BaHHoe
cHr,rxeHueM TerrJro[poBoAHocTra c [oBErrrreHr,reM TeM[epaTypbr;

- paspa6orauuyro crpyKrypy rpan3rlcropa c srrcorofi rroABr,rxnocrbKt
3rrerlpoHoB Ha ocHoBe rerepocTpyKTypu AIGaN/A1N/GaN c rerrnoorBoA.nulrlM
gJreMeHToM Ha ocHoBe rpaoeHa, pac[oJroxeHHErM Ha nepxHefi nonepxnoc:ru erofi
cTpyKTypLr MexAy TenJro[oHrorqaroqnM gJreMeHToM r.r 3aTBopoM, He KOHTaKT[pyr C
rrocJreAHlIM, ra o6ecneqr.rsarcqltM AonoJrHr,rrenrnrrfi rryTb AJrr orBeAeHr,rr ug6uroqnoro
Terrra v [oBbIIrreHLre HallprxeHHocrl4 sJIeKTpIiFIecKoro rroJrr y rpaHr,rrlrr 3arBopa co
cropoHbr crora, o6laAaroqyro rpanravnoft .racroroft 16,28 ffq ra vraxcraualrNofi
qacroroi reHeparlr4r,r 79,76ll\, Koropbre e 1,95 u 4,64 pas 6olrrue coorBercrByroulux
BerrrlrrlrH 8,37 fTh u 17,19 flrr anq 6asosofi crpyKryprr;

- pa.rpa6o:rannyro crpyKrypy rpaH3lrcropa c Brrcoxofi floABr,txxocrLro
orreKTpoHoB Ha ocuoBe rcrepocrpyKryprr AIGaN/AIN/GaN c renrroorBoprrluM
sJTeMeHTOM Ha OCHOBe ry6r.rvecroro HtrrpvAa 6opa, vacru.rHo 3arMerrlEtroqllM cnofi



ACcvBa\I4rr SiOz Mex,qy cToKoM I,I TeIUIOnOrnOqaIoqI,rM gJIeMeHTOM vl

o6ecne.rfirarorqzrr,r srf$errnBnoe orBeAenr{e rir36rlTotrHoro re[Jra r,r3 aKTrrBHoft
o6racrlr, xapaxTeplr3yeMyrc BeJruqlrHofi ToKa cro(a 0,163 A npu nanpxxeHlrlr 3arBop-
r,rcroK 6 B r,r Ha[prxenr,rr4 croK-rrcroK 30 B, Koropair Ha 32,52yo 6onrure
coorBercrByroqefi Berr,rqr,rHsr 0,123 A 4lr 6asoroft crpyrrypu;

- rrpeAJroxeHHyKr MeToAr,rKy orrrr{Mr,r3arlr{}r reoMeTprrrecKr{x rrapaMeTpoB,
3aKIIIOqilIOqyIOCt B IIOCJIeAOBaTeIbHOM BErrrOJrHeHr4r{ OTCefiBaroqero 9KcrrepuMeHTa

uo nnany flnarerra-EepMaHa AJrr o[peAeJreHlrr Haz6oree 3Haq[MErx [apaMerpoB r,r

uoJlHofo ([arropnoro gKcnepI,IMeHTa AJUI HuxoxAeHlr{ orrrr.rMaJrBHbrx 3HaqeH}rfi errx
IIapaMeTpoB, [o3BoJrrroqyro yBeI[qItTb B6rxoAnyro MorrlHocTb HopMaJrEHo 3aKphrToro
TpaH3ucropa c rrrcoxofi rroABlrxHocrbK, gJreKTpoHoB Ha ocHoBe rcrepocrpyKTypbr
AIGaN/A1N/GaN c rerlJroorBoAf,rrlvruvr 3JreMeHraMH Ha ocHoBe

rcy6nvecKofo Hr,rrpuAa6opana 1l,35Yo (c 3,26Br Ao 3,63 Br).

O Suqzamunfi orrrroHeHr,
Haq€urbHl4 K HayqHo-TexHr4qecKoro

IIeHrpa - 3aBeAyroqufi na6oparopnefi

orKpbrroro aKrluoHepHoro o6qecrsa
(I4HTE|PAJI) - yrpaBn.f, rorrlan
KoMrraHz.rr xonAr4Hra d4HTEfP t
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