
)/TBEP)KAATO
llpopexrop ilo Hayr{nofr pa6ore
E enopycc Koro Harlr4oHaJr bHoro
TexHl4r{ecKo fo yH 14 B ep cvrT eT a,

AOKTOp 3K eCKr4X HayK, AOUeHT

-flxyrueHKo

OT3bIB
o rrfroHr4pyroqeH opfaHr43

Ha AucceprarlnoHHyro pa6ory Borqrca BnaAHcJraBa CepreeBrrrra
<Crpyxrypbr u rtpu6opHoe MoAennpoBaHlre rpaH3r4cropoB c Bbrcoxofi

[oABr,r)KHOCTb]O SnerflpOHOB Ha OCHOBe HT4TpI,dAA rAlrrrLrfl C ynyarueHHbrMr4
Te[roBbrMr4 xapaKTepr4cruKaMu)), ilpeAcraBJreHHyro Ha cor4cKaHr4e yueHofi creneHr4

KaHAr4Aara rexHr4rrecKux HayK no cleqhaJrbHocrra 05 .27 .01 - rnepAorenbHafl,
SneKTpoHI4Ka, paAr,ro3ner{TpoHHbre KoMrroHeHTbr, MHKpo- r4 HaHo3neKTpoHHKa,

npu6opbr Ha KBaHToBbrx e$Sexrax

1. CoorBercrBue coAeplr(aHufl Arlccepraqur.r 3aflBJrenuofi cfleuuaJrbHocrlr r{
oTpacJrH HayKrr

[ucceprarrr4oHHafl pa6ora Bor.{xa Bra4racJraBa CepreeBurra rrocBrureHa
paspa6orKe v r4ccneAoBaHuro cuoco6os orrrr{Mr.r3awv crpyKTyp v ynyqureHnfl,
TerrJroBbrx xapaKTepncTr4K TpaH3r,rcTopoB c BbrcoKor.r rroABt4xHocTbro sJreKTpoHoB Ha
ocHoBe Hu tpv4a ra u4t, B KoHcTpyKrII{}o KoTopr,rx BHe,qpeHa crrcTeMa TenJrooTBoAa,
c(poprvr}rponanF'as vB MaTeprrEUroB, o6naAaroulux srrcoxofi Te[JronpoBoAHocTbro -

rpaQena v lavrpv6a 6opa. llpone,qeHne Ar.rcceprarllroHHhrx uccre4oeauufi ocHoBaHo
Ha l,rc[oJrb3orauzu s(p$errr4BHbrx cpeAcrB KoMrrbrorepnoro grcrrepl,rMeHTa, B

. qacrHocrr{, flporpaMMuoro KoMlJreKca Silvaco 4nr npu6opnoro MoAeJrr{poBaHlrr.
O6nacrr [ccJreAoBaHr.rr r{ pe3ynbrar6r 4uccepraqlronnofi pa6orur

coorBercrByror orpacJrn <(TexHr4qecKLle Hayrr.r>. 3agavz, co,qepxaHr4e, [oJDrqeHHbre
pe3yrrbrarbr coorBercrByror ryHKry 1 (pas4en III) <Cos4anrae (nrlrouax paspa6orxy
xoucrpyrqufi r,r rexHoJrorurqecrr{x MapupyroB Lr3roroBJr euuz,) u $ynxquonlrponanze
uzae:luit rBepgorenbHofi elerrponuxv, paAr.rogneKTpoHHbrx KoMloHeHToB 14 cr.tcreM
Mr,rKpo- ri HaHogJreKTpoHr,rKr,I, npu6opoe Ha KBaHToBrrx sQSexrax, HaHo- r,r
MLIKpoceHcopoB)), rr. 2 <@ugv.recKr.re r{ TexHr,rqecKl,Ie aclerTbr nro4vSnraquu
nsaertuit r.r upu6opor no n. l>>, n. 4 <<QlrgnqecKrie n MareMarrirrecxr4e MoAeJrr,r
uzgenuit, ycrpoficrn r{ TexuoJrorr4qecKr4x npoqeccoB rro rr. I , r rou rILIcJre AJrr cr4creM
aBTOMaTH3HpOBaHHOfO ilpoeKTHpoBaHvrfl>> racnopTa cneuI4aJrbHocrI4
05 .27 .01 - rnepAorenbHafl, 3neKrpoHuKa, paAl4ooneKrpoHHbre KoMrroHeHTbr, Mr4Kpo- H
HaHO3Jr eKTpO H r4KA ) npr46 Opbr Ha KBaHTO Bbrx S $ $ exraX.
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2.Hayrf  Hbrf i  ercf laA coucKareJrf l  B pemeHr,re Hayqsof i  3aAaqu u oueHKa el-o

3HAI I I IMOCTI I

Anrop ilocraBuJr rlenblo Ar4ccepra\krvt paspa6orKy cnocoSos nocrpo eln:afl
KoHcrpyKuHH TpaH3r4cropoB c BbrcoKofi uo4Bl,I)KHocrblo 3neKTpoHoB, ocHoBauuofi Ha
HcrIoJIb3oBaHHH gneMeHToB, rIpeAHa3Har{eHHbIX p'nfl orBeAeHkrfl, Hg6Hror{Hofo refIJIa,

a raKxe ycraHoBJreHue rrocpeAcrBoM KoMrlbrorepHoro MoAenHpoBaHVfl, $I,r:uuecKI,IX
nnteuuit, nporeKalorrlnx B rpaH3l4cropHbrx rerepocrpyKTypax Tvrila

AIGaN/AIN/GaN. lucceprarlr4oHHoe raccneAoBaHr4e B. C. Borqxa I4Meer

nper{MyrrlecTBeHHo xapaKTep KoMrrbroTepHofo 3KcnepnMeHTa c npuBner{eHI,IeM

npu6opHoil MoAenr4 nporpaMMHoro KoMrIJIeKca Silvaco. CoracKareJrb onpeAe rvr

KJIIOI{EBbIC KOHCTPYKTI4BHO-TCXHOIO|HIIECKT4 E perrreHur, o6ecnerruBaroilIue
cHrDKeHHe caMopa3orpeBa, Koroprrfi npotBn flercfl B TpaH3r,rcropax c eHcoxofi

rroABr4)KHocrbro oneKrpoHoB. Irlnr paapa6oraHa v BBeAeHa B rlporpaMMHufi rourlJleKc

Silvaco $uruxo-MareMarr,rqecKar MoAenb, npeAHurHarreHHar p.nfl orrr4caHnfl,

napaMerpoB MarepzaJroB, HcrroJrb3yeMblx B ypaBHeHuvr llyaccoua, ypaBHeHnflx

HenpepbrBHocrlr v ypaBHeHvrkr rerrJroBoro rroroKa ) c yqeroM TeMneparypHofi

3aBncvrMocrr4 AaHHbtx rapaMerpoB. AnropoM pa3pa6orauu crpyKrypbr r4 BbrrIoJIHeHa

onTr4Mrr3ar]ilrfl, feoMeTpHrrecKux rrapaMeTpoB TpaH3HcTopoB c eHcoxofi

rroABr4x(Hocrbro 3neKTpoHoB, c$opnnzpoBaHHblx Ha ocHoBe Hr,rrpr4AoB 3JreMeHToB

rpersefi rpyrrrbr, rrpu BBeIeHvrv B roHirpyKunlo npn6opoB rerrJroorBoArulr4x cJIoeB.

Irlccne4oBaHbr oKcnnyararluoHHbre xapaKTepkl crr4Ku yKa3aHHbrx rpaH3HcropoB:

BXOAHbTe V BbrXOAHbre sneKTpr4rrecKHe xapaKTepl4cTr4Kr4 B HerrpepblBHoM Lr

rrMnynbcHoM pelrr{Me pa6orb\ ararcKe rracrorHble xapaKTeplrcrr{Ku B pe}KraMe MaJIoro

CH|HAIIA.

3. KoHKperHbre HayqHbre pe3yJrbrarbr, Hx HoBu3Ha v npaKTuqecKaq

3HaqnMocrb, 3a Koropbre coucKareJrro Mo?Ker 6urs rrpucy?KAeHa HcKoMatr

yqeHas cTerreHb

[raccepra\hfl, Bolqxa B. C. npeAcraBJl.rler co6ofi KoMrrJreKcHoe HccneAoBaHHe,

BbrrroJrHeHHoe Ha AocrarorrHo BbrcoKoM HayqHoM ypoBHe. OcHoeHbre pe3ynbrarbl, 3a

Koropbre eMy Mo)Ker 6srrr rrpucyxrAeHa yqeHa.fi crerleHb KaHAHAara rexHrlqecKlax

HayK, a raKxe froJroxeHvtfl,, BbIHocI4MbIe Ha 3arrII4Ty, flBIrflrorcr HoBbIMt4 Vl

opHrHHaJrbHbrM n. Hau6oJree 3HarrHMbrMH cpeAl4 HI4x sBJltrorcr :

l. Pa:pa6oraHa H BBeAeHa B nporpauvHufi KoMrrJreKc npra6opHoro

MoAenupoBaHr.rs Silvaco Sueuxo-MareMarl4qecKar MoAenb, npeAHa3HarreHHafl, p^nfl

otrvrcankrfl napaMerpoB MarepuaJroB, HcnoJIb3yeMbIX B ypaBHeHvrr llyaccoua,

ypaBHeHlrrx HerrpepbrBHocTr4 vr ypaBHeHVpI TefIJIoBofo noToKa ) c yqeToM

TeMneparypnofi 3aBucr{Mocrr4 AaHHbrx napaMerpoB, rrro no3BoJrr4Jro onpeAeJII4Tb

TerrJroBbre, 3neKTpr4qecKHe vr qacToTHbre xapaKTeprrcTHKH TpaH3HcTopa c eHcoxofi

rroABr4)KHOCTbIO gneKTpOHOB.

2. Y craHoBJIeHbI MexaHI43MbI vr crelleHb BIrvrflHvrfl Ha MaJrocHfHaJIbHbIe
rracrorHbre xapaKTepncrr4Kr,r rpaH3r,rcropa c Bblcorofi TIoABHII(Hocrbro 3neKTpoHoB Ha

ocHoBe HrrrpHAa rarrvrq relroorBoA,flrrlero gJreMeHTa vr3 rpa$ena, pacroJro)KeHHoro
.)



MeN(Ay TerrJroflofJroularculHM 3JreMeHToM H3 fpaovra vr 3aTBopoM 14 no3BoJlfl]oulefo

cHr43prrb reMrreparypy B aKTr4BHofr oSracru rpaH3prcropa Ha I 9,6 rpaAycoB, rIoBbIcI4Tb

rpaHr4r{Hy}o vr MaKcHManbHyro qacrory reHepaqLrn, coorBercrBeHHo, B 1,95 vr

4,64 pa3.

3. VcraHoBJreHo BIrvflHvre nonoJrHI4TeJIbHoro rerlJloorBoAa vr3 axrunuofr

o6lacru rpaH3ucropa c srrcorofi noABr4)r(Hocrbro oneKrpoHoB c rloMoulbro

ToHKorrJreHor{Horo 3JreMeHTa vr3 xy6rauecKoro Hvrrpvra 5opa, qacrplqHo

3aMeulaloqero rraccr4BaquoHnufi crofi Me)I(Ay croKoM v rerrJlollornoulalouluM

3JreMeHTOM, rrO3BOJrffOUIefO yMeHbrrrr4Tb MaKcprManbHyro TeMrIepaTypy TpaH3HcTopa

na 51,1 rpaAlca H yBenr4qr4Tb roK croKa rtpl4 Hanpr](eHl4qx 3arBop-HcroK 6 B, croK-

r rc roK 30  B  ua32 ,52%.
4. Pa:pa6oras cnoco6 orrruMr43aL\krr4 uau6oree 3Har{r4Mbrx reoMerpur{ecKl4x

rrapaMerpoB TpaH3r4cropa c Bbrcoxofi noABnxHocrblo 3neKrpoHoB (ronrqzHbl cJlot p-

AIGaN rroA 3arBopoM, paccro flHr4fl Me)KAy HcroKoM pr 3arBopoM, ToJIIIII4HII

npoMe)KyroqHoro cJro.rr AIN) npvr BBeAeHH:a B ero KoHcrpyKuI4Io rerlJloorBoAflull4x

3JreMeHToB r43 rpa$eHa vr ry6rauecKoro Hvrrpn1a 6opa, rpI4MeHeHI4e Koropofo

no3BoJrnJto yBenuqvrrb BbrxoAHylo MoulHocrb rpaH3l4cropa Ha 11,3 5 % c 3,26 Ao
3,63 Br.

llpaxruqecKafl 3Haqr4Mocrb AucceprauuoHnofi pa6oru 3aKJlror{aercq B ToM, qro

ilpeAnox(eHHbre cnocodrr KoMnbrofepHoro MorenHpoBaHHfl TpaH3HcropHbIX

reTepocrpyKryp vr pa:paSoraHHbre KoHcrpyKrr,rBHble pelxeHuq rpaH3ucropoB c

srrcoxofi rroABtrxHocrbro 3neKTpoHoB Ha ocHoBe Hvrrptr4a rarrvrfl Moryr 6rtru

rlcnoJrb3oBaHbr npr4 rrpoeKrupoBaHnvr Lrrr4poKoro psla rerepocrpyKTypHblx npu6opon

o rrrooJr e Krp oH vrKL\ c HJr o Bo fi Ia C B r{- al e xrp oHI{KI4.

4. CoorBercrBrre Hayqnofi nnaruQuKarluu coucKareJlf l yueuofi crerleHn,

Ha KoTopyro oH rrpeTeHAyer

AHanus coAep)r(aHnfl AuccepraunH Bor.{xa B. C. rro3BoJrfler cAeJrarb BbIBoA,
rrro coucKareJrb o6naAaer ueoSxoAHMbrMH 3HaHHf,MI4 B o6racrH nocrpo eHnfl, pr

orrruMn3a\Hu KoHcrpyr<qrafi TpaH3ncropoB c Bblcoxofi noABzlxHocrbro gneKTpoHoB H
. KoMrrbroTepHofo MoAenr{poBa}lr4fl. r4x gKcfInyaTaIIHoHHbIX xapaKTepI4cTI4K.

Bce ocHoBHbre pe3ynbrarbr, onpeAenrrcilIue Hayr{Hy}o H rlpaKruqecKy}o

3Har{HMocrb pa6omr, TeoperuqecKue pacqerbr vr plHTepnperallzf, ilonyqeHHblx

AaHHbrx BbrrIoJIHeHbr aBTopoM JrHqHo vrItK coBMecTHo c Hayr{HbIM pyKoBoAHTeneM.

Pesynrrarbr Ar4cceprarlr4oHHoro r4ccneAoBaHur ony6nuKoBaHbl B aBTopI4TerHbIX

Hayr{Ho-TexHHr{ecKHX u3raHvrflx. Bcero no reMe Auccepra\Hv ouySnuKoBaHo

20 uayuHbrx pa6or, BKmorrafl 7 crarefi B peIIeH3HpyeMbIX HayqHbIX xypHanax,

BKJrloqeHHbrx B lepeqeHb BAK, 7 crarefr s ApyrHX HayrIHbIX I43AaHvrflx, 5 resucos

AoKnaAoB B c6opnuKax Marepr4aJroB HayqHo-TexHlrqecKl,rx roH$epeuqufi, a raK)I(e

3afiBKa Ha Hgo6pereHue.

C yr{eroM BbrrrIev3JloxeHHofo Mo)r(Ho 3aKr}ot{vrrb, r{To HayqHafl

rcna"rru$rrKarlrrfl Bo;lqrca B. C. coorBercrByer ucltonaofi yueHoil crefleHlr

KaHAHAATa TeXH HrreCKIrX HaYK.

3



5. 3ameqaHufl  no AnccepraqHIr

1. B ocHoBy Ar.rccepraur4oHHoro I4ccneAoBaHHr aBTopoM cpaxrravecKu

froJro)KeHa rlrrr ore3a o roM, qro g.nfl rroBbnil eH:afl e $ S e rcu4 BHocrn Syn xIIH oH I4poBaHHfl

TpaH3r4cropoB c srrcoxofi noABuxHocrblo 3neKTpoHoB rpedyercx cHI4xeHHe ero

pa6ovefi reuueparyptr. Ha cefoAH smuuit AeHb z3BecrHbr Bapr4aHTbr r4cnoJlb3oBaHl4fl

ToHKorrJreHoqHbrx clrcreM B pe)KHMe perynupoBaHut vrilvr cra6utv3a\vvr

TeMrreparypbr B 3aBkrcvrMocru or ycnonufi HX QynxquoHupoB aHwfl, vr BHe[IHero

no:4eficrBus. B cBfl3u c 3ThM Lnfl o6ocsoBaHrr BblueyKa3aHHoro noJloxe:nnfl

npnHrrofi rnrrore3br uenecoo6paauo 6uro 6u He BbIXoAq 3a paMKH npl4Htroro

M eTOAr4rr e c Kofo noAXoAa - KoMrr bloTepHo fo M oAenr4p o BaHI,'.fl., np oAe M oH cTpl4p o B aTb,

B Kar{ecrBe npuMepa, r43MeHeHHe oneKTpoHHbIX csoficre rpaH3l4cropHofi

rerep o crpyKryp br rrp I4 rlo BbI ru e:akrvr p a6 oue fi reu n ep aryp bI .

2.3Ha'rr,rMbrM pe3yJlbraroM Ar4cceprarruoHHoro I4ccneAoBaHHt flBrflercfl,

pacrxupeHkr e $yHrrlnoHaJrbHbrx Bo3Mo)r(nocrefr r4crloJlb3oBaHHoro rlporpaMMHoro

KoMrrJreKca npz6opnoro MoAenupoBaHLrfl, Silvaco ryreM BBeAeHH,q MoAynfl pacqera

TerrJrorrpoBoAsrrlux csoficre Marepr4arroB B KoHcrpyKuHI,I TpaH3vcropa c srtcoxofi

froABr4)KHocrbro 3neKTpoHoB. B Aucceprarryrvr orrncaHnlo rrpeAnaraeMoro MeroAa

MoAenHpoBaHHfl yreneHo Aocraror{Ho MHoro BHI4MaHHfl (.t. rnaBy 2). Brtro 6sr

uenecoo6paano yqecrb yKa3aHHoe perxeHl4e B KaqecrBe uayunofi HoBI43HbI,

rrocKoJrbKy oHo o6tagaer 3Har{r4TeJrbHofi nayqsofi 14 npaKTur{ecKofi gHaql4Mocrb}o H

IIO3BOJIqeT cneqpl€IJIHCTaM CO3AaBaTb HoBbIe KOHCTpyKTLIBHbIe peuleHllq

MlrKpo3neKrpoHHbrx npra6opoB Ha ocHoBe paccMarpuBaeMblx n pa6ore MarepI4aJIoB.

HeAocrarorrHoe BHr4M alekre 3ToMy HayqHoMy pe3ynbrary npotBl4Jlocb raKx(e B ToM,
IITO B AHCCCPTA]qJ/^VI HE IIPCACTABJICHbI NPI4MEPbI PCANI43 AT]J/^V I\/IOACICfi

TerrJrolpoBoAHocrrr v refrJreeMKocrr4 Ha r3brKe rrporpaMMupoBaHHfl C, ncrpoeHHble B

rporpauvHrrfi KoMnJrexc Silvaco.

3. I4cnoJrb3oBaHr4e rerrJroorBoArrrlero cJrof, B crpyKrype rpaH3ucropa

norpe6oBaJro co3AaHuq KoMrrJreKcHoro perueHr4fl, KoHcrpyKuHH npz6opa B Ilenonr. B

AOrronHeHHe K TerrJrooTBoArrrleMy cJrolo aBTopoM npeAno)I(eHo HcIIoJIb3oBaTb

,Aocraror{Ho Maccr4Buufi TerrJrorrornolqaroulufi oneMeHT v3 rpa$ura. 3ro

rroATBep)KAeHo B no4auuofi vt o4o6penuofi 3arBKe Ha u:o6pereHl4e <HoprraaJlbHo

raxpurufi Hr4rpn.q-raJrJrHeerrfi rerepocrpyKTypnufi TpaH3Hcrop c czcrevtofi

rerJroorBoAa Ha ocHoBe rpa$eHa H HHrpHAa 6opa>. OAHaKo, no HarIeMy MHeHZK,

KoMrrJreKcHoe HHXeHepHoe, uso6perareJrbcKoe perxeHze - BBeAeHI4e B KoHcrpyKIIHro

TpaH3r4cropa MoAynr (TerrJroorBoAqrrlufi crofi TerlJlorlornoularoulrafi 3JIeMeHT)),

HeAocraroqHo pacKpbrro B reKcre Ar,rccepralll4u (nanpraM€p, nsI6op Marepuana

TerrJrorrornoilIaloilIero 3neMeHTa c Heo6xoAHMbrMLr napaMerpaMl4, oco6euHocru

TexHoJrorur4 ero rroJryrreHr4fl Ha rIoAJIolI(Ke rpaH3l4cropa).

4. P sl 3aBncvnuocrefi, npeAcraBJreHHbrx B BltAe rpaSuron Ha pncyHKax,

KOMMeHTHpyIOTC{ B TeKCTe qepecqyp JraKoHHr{Ho vr tBHo HeAocTaToqHo l.nfl
no4po6Horo aHaJrvr3a na6nroAaeMoro eS$exra. llpra 3roM 3ar{acry}o He

paccMarpr4Barorcfl rpr4r{HHbr, rrpr4BoArlrll4e K uadnroAaeMblM H3MeHeHHtM
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rrapaMerpoB TpaH3ucropHbrx crpyKTyp. Hanpnrraep, npl4 aHalrkr3e 3aBHcI4MocrH ToKa

croKa or HanpqxeH:afl 3arBop-HcroK (puc. 2.4) KparKo yKa3aHo, rrro rIoBbItrIeHI,Ie

KoHrleHrpauHH noByrrreK B SySepHoru cJIoe rpuBoApIr K cABI4ry nopofoBoro

Hanpr)r(eHufl.llp, 3ToM r43MeHeHHe BeJrHr{zHbI ToKa croKa aHanv3r4pyerc-fl ToJIbKo npH

Hyn eB br x 3 H ar{ e H r4rx H arrpfl }r( eHIdfl 3 arBop-H croK.

5. B reKcre AHcceprarIHH Bcrpeqarorcr HeAocrarorlHo crporple repMHHbI vr

HeKOppeKTHbre Bbrpa)KeHKfl: Harrpr4M€p, ((BbrxoAHar [JIoTHocTb MoIrIHocTI4)), KOTOpat

o[peAe rrfl,erefl, B Barrax Ha Mr4JrJrr4Merp uHpHHbI KaHaJIa (ctp. 9, erop ofi a6saq cuzay);
((...cHu)r(eHr4e reMneparypHoro corporr4BJre:nvrr Ha ypoBHe HHTerpanbHofr cxev:sr rlrvl

Kopnyca...)) (ctp. 9, uepnrrfi a6saq cHusy); (KTP Me)I(Ay I(peMHneM v cucrevofi

Marepr,raJroB..., o6pa3yroqux orrr,rraKcl4anbHylo crpyKrypy) (ctp. 47, yropofi a6gaq

cBepxy); <c4nzr rroporoBoro Hanpsx eHVfl B rIoJIo)KI4TeJIbHoM HarlpaBneH:avr>> (crp. 7 5 ,
nepnrrfi a6garl cBepxy); <nepeAaror{Hafl rrpoBoAzMocrb> (crp. 105, noArucb roA pzc.

4.4).
llpranegeHHbre 3aMeqaHkrfl, He 3arparnBa]or ocHoBHbIX rloJloxelnuit H BbIBoAoB,

coAep)KaulHxct B AHccepTauktv, 14 He CHHXaTOT 3Har{I4MOCTI4 [OnyqeHHbIX

pe3ynbraroB.

6. 3arcrK)qeHHe

AHarHs Ar4cceprag4v 14 aBropeSepara Bor.rxa B. C. rlo3BoJlf,er cAenarb
cneAylorlee 3aKlrorreHlre.

lracceprarlnoHnafl, pa6ora Bor.{ra BraAzcJIaBa CepreeBl4r{a <Crpyxrypbl vr

npu6opHoe MoAennpoBaHr4e rpaH3r4cropoB c Bblcorofi noABl4)KHocrbro sneKTpoHoB Ha

ocHoBe HnTpHAa rail ' 'I/^r c ynyq[reHHbrMH TeIIJIOBbIMH XapaKTepHCTI4KaMH>) flBJIfleTCfl

caMocroqrerbHofi xnanv Sr4Karluonsofi Hayunofi pa6orofi, coorBercrByer

rpe6on aH:afllr' BAK Pecny6 ilvKkr Eerapycr, npeAbtBJIqeMbIM K KaHAHAarcKhM

AncceprarlnflM B odlacru rexHr4rrecKnx HayK (n.21 <llonolKeHur o npncyxAeH:r'Ll

yrreHbrx crenesefi vr ilpr4cBo eHvrr4 yrreHblx snauufi>>), coAep)KHT HoBbIe Hayr{Ho

o6ocHoBaHHbre pe3ynbrarbr, coBoKyrrHocrb Koropblx BHocHT BKnaA B pa3BI4THe

TexHoJrofr4H MHKp o3neKTpoHI4KI4.

Cor4cKareJrb Bon.rex BnaAucJraB CepreeBHr{ 3acny)Kr,rBaer npl4cyxt reHvrfl
yueHofi crerreHr4 KaHAHAara rexHr4rrecKl4x HayI( ilo cileqplaJlbHocrl4 05.27.01 -

TBepAOTenbHafl 3neKTpoHHKa, paAHogneKTpoHHbIe KOMIIOHeHTbI, MI4KpO- Vr

HaHo3Jrer(rpoHvrKa, npraSopsr Ha KBaHToBbIX:SSerrax 3a HoBbIe HayqHo

o6ocsoBaHHbre pe3ynbrarbl, BKJIloq arculI4e :

o pa:pa6oraHHyro Qu:uro-MareMaruqecKaq MoAenb o\vcaHwfl rlapaMerpoB

MarepuaJroB rpaH3r,rcropnofi rerepocrpyKrypbl, BcrpoeHHylo B nporpaluvsttfi

KoMrrJreKc npH6opHoro MoAenr4poBaHr4r Silvaco, Koropafl [o3BoJIVra oilpeAeJII'ITb

TerrJroBbre, 3neKTpr4qecKne v qacToTHbre xapaKTepLIcTHKH TpaH3HcTopa c srlcoxofi

rroABr4xHocTblo 3neKTpoHoB ;
o pazpa6oraHHylo crpyKrypy rpaH3l4cropa Ha ocHoBe Hr4TpvI.a rarIrr4fl. c

Hcrroirb3oBaHr4eM TerrJroorBoAqulero oJIeMeHTa vr3 rpaSeHa, ycraHoBJIeHHbIe

MexaHr43MbI 14 3aKOHOMepHOCTT4 BrrVrflHklf. AaHHO|O 3JIeMeHTa Ha MaJIOCHfHaJIbHbIe

\



r{acrorHbre xapar(TepHcrr4KH TpaH3Hcropa, vr o6ecneqHBaroulero rIoBbIIrIeH14e

rpaHurlnofi 14 MaKcHMaJrbHofi qacrorbr reHepa\r4v, coorBercrBeHHO, B Ir95 v 4,64 pa3;

o pa:paSoraHHoe KoHcrpyKTHBHoe perreHze rpaH3Hcropa c nucorofi

rroABu)r(Hocrbro 3neKrpoHoB Ha ocHoBe rerepocrpyKrypbl AIGaN/AIN/GaN c

Te[JroorBoAqilIr4M oJreMeHToM kr3 xy6n.recKoro H:aTpkrp.a 6opa, rlo3BoJlqroulee

yMeHbrxvrb MaKcr4MiLrrbHylo reMrreparypy rpaH3l4cropa na 5 1,1 rpa4yca v yBenvqurb

roK croKa ua 32,52 o/o;

o paspa6oraunufi cnoco6 orrruMr43a\krvr uau6olee 3Har{I4MbIX

reoMerpr4r{ecKr4x napaMerpoB TpaH3r4cropoB c Bblcor<ofi noABl4)KHocrbro 3neKTpoHoB

Ha ocHoBe HI/ITpkrLa rarJlvrfl npH HcrroJrb3oBaHnH Te[JIooTBOAf IIIHX 3JIeMeHTOB,

pe3ynbraroM rrpr4MeH eHVs, Koroporo rBJrrerc.s yBenl4qeHue srlxoAHofi MoIrIHocrI4

rpaH3r4cropa na 1 1,35 o .

OrgHs orrrroHupylouefi opraHr43ar1nkr, rloAforonleuHufi gKcrleproM K. T. H.,

AoueHrol,r fylaeM A. B., Ha3HaqeHHbIM npuKa3ovl EHTy J\b 1004 or 12.12.2024 <<O

noAforoBKe or3brBa onnoHr4pyroqefr opraHH3aIII4I4)), paccMorpeH 14 yrBep)I(AeH Ha

Hayr{HoM co6pauuu rro cneur4arrbHocru 05.27 .06 BHTy (nporoKorl l\ig I or

18.12.2024), H& KoropoM coucKareJrb Bonqer B. C. Bblcryrlr4Ir c AoKnaAoM.
Ha gace [aHvrvr npr4cyrcrBoBarr4 r{reHbl Hayr{Horo co6pauzr:

Bcero -  10 qeroBeK, H3 HHX - 1 Aoxrop rexHHrrecKHX HayI{  (AprroxHHa H. K.) ,

9 xauAprAaroB TexHprr{ecKHX HayK (fylafi A. B., PovtaHrox f . 3., IITee.{eHoK A. A.,

flasrroKoBerl C. A., Eopo4ylr A. B., fypcxufi H. H., Kosar€naVI. Il.,

Han;:racHHKoB B. B., 9epnusct<uit B. JI.).

Pesynrrarbr orKpbrroro roJrocoBaHuq ro or3blBy orrloHupyroqefi oprauv3a\vvr

lpLlcyTcTBoBaB[rHX H a 3aC e !.AHL4I/^, KOTOpbI e I4MerOT yqeH ble CTe n e H H :
((3a) - 10, (([porl4B) - Her, (Bo3Aep)I(aBIxHXct)) - Her.

[Ipe-iceAareJ] b HayqHoro co6p aHvrfl ,
K. T. H., AOIIeHT A. B. fynafi

Cerperapb HayrrHoro co6pauur,
K. T. H., AOIIeHT

3rccnepr,
K. T. H., AOIIeHT

f. 3. Povraurox

A. B. fvnafi
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Arccepraunfi npr EIYI{P
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r{acrorHbre xapar(TepHcrr4KH TpaH3Hcropa, vr o6ecneqHBaroulero rIoBbIIrIeH14e

rpaHurlnofi 14 MaKcHMaJrbHofi qacrorbr reHepa\r4v, coorBercrBeHHo, B lr95 v 4,64 pa3;

o pa:paSoraHHoe KoHcrpyKTr4BHoe perxeHue rpaH3Hcropa c etlcorofi

rroABuxHocrbro 3neKrpoHoB Ha ocHoBe rerepocrpyKrypbl AIGaN/AIN/GaN c

TertJroorBoAqilIr4M oJreMeHToM kr3 xy6n.recKoro HHTpHAa 6opa, rIo3BoJlqroulee

yMeHbrxvrb MaKcr4MilrrbHylo reMrreparypy rpaH3l4cropa na 5 I , I rpa tryca v yBenvtlzrb

roK croKa ua 32,52 o/o;

o pazpa6orauHufi cnoco6 orrrr,rMr43awrvr uaH6olee 3Har{I4MbIX

reoMerpr4r{ecKr4x napaMerpoB TpaH3r4cropoB c Bblcor<ofi noABu)KHocrbro 3neKTpoHoB

Ha ocHoBe HI/ITpkrLa rarJlvrfl npH r4crroJrb3oBaHnH TeIJIOOTBOAflUIHX 3JIeMeHTOB,

pe3ynbraroM rrpr4MeH eHwfl, Koroporo rBJrrerc.s yBenl4qeHue srlxoAHofi MoIrIHocrI4

rpaH3r4cropa na 1 1,35 o .

Orsrrs orrroHupFoilIefi opraHu3ar1np1 rloAforoereHHHfi 3KcrleproM K. T. H.,

AoueHrovr fylaeM A. B., Ha3HaqeHHbIM npuKa3ovl EHTy J\b 1004 or 12.12.2024 <<O

noAforoBKe or3brBa onrroHupyrcqefr opraHH3aIII4I4)), paccMorpeH 14 yrBep)I(AeH Ha

Hayr{HoM co6pauuu rro cneur4arrbHocrl4 05.27 .06 BHTy (nporoKorl l\ig I or

18.12.2024), H& KoropoM coucKareJrb Bonqer B. C. Bblcryrlr4Ir c AoKnaAoM.
Ha gace 1aHvrvr npr4cyrcrBoBarr4 r{reHbl Hayr{Horo co6pauur:

Bcero -  10 qeroBeK, H3 HHX - 1 Aoxrop rexHHrrecKHX HayI{  (AprroxHHa H. K.) ,

9 xauAprAaroB TexHHr{ecKHX HayK (fynafi A. B., PouaHrox f . 3., IITee.{eHoK A. A.,

flasrroKoBerl C. A., Eopo4ynr A. B., fypcxufi H. H., Kosar€naVI. II.,
HanpacHuKos B. B., 9epnuHcrufi B. JI.).

Pesynrrarbr orKpbrroro roJrocoBaHuq ro or3blBy orrrloHl{pyrcqefi oprauv3a\vvr
lptrcyTcTBoBaB[rHX H a 3aC e !.AHr4Vr, KOTOpbI e I4MerOT yqe H ble CTe n e H H :

((3a>) - 10, (([porzB) - Her, (Bo3Aep)I(aBIrIHXct)) - Her.

flpe-iceAareJr b HayqHoro co6p aHvrfl ,
K. T. H., AOUeHT A. B. fynafi

Cerperapb HayrrHoro co6pauur,
K. T. H., AOIIeHT

3rccnepr,
K. T. H., AOIIeHT

D j tLa-koltt ll 4 t(

f. 3. Povaurox

A. B. fvnafi

6

/f lJ. /p{ I

Coner no 3ailIHTe
Arccepraunfi npr EIYI{P
ulfLun4gtr$-hq ?024-r.

6 t 6uai/(


