n=333 06/MnH. HMWH=22,5 M ( Touka “6”). DTa TOUKA COOTBETCTBYET HACOCHOMY pPeXuMy, Korga
Q=0. C atoro 3Ha4yeHus YacToTbl BpaweHuna (npu Hwm,) npouecc camo3anycka 3aBepliaercs 3a 0,7
c. HacocHas ycTaHOBKa HaumHaeT paboTaTb B HOpManbHOM pexume. ONTUMa/ibHO OCYLLECTBUTb
camo3anyCck BO3MOXHO B npegenax y4yacTka “a6” HanopHON XapaKTepuUCTMKM Bblibera Hacoca.
MOLWHOCTb Ha Basly Hacoca YMeHbLUaeTC 1 MOMEHT Ha Bajly Hacoca B 3TOM TOUKe “6” TakxXe MMeeT
MWHUMaNbHOe 3HayeHWe. 3HavyeHWe N30bITOYHOrN0 MOMEHTa HaxOoAMTCA B Mpefenax MPOeKTHOrO.
[anee MOMeHT Ha Basly Hacoca pacTer.

Takum o06pa3om, camo3anyck MpegiaraeTcs OCYWeCcTBUTb B Npejenax yyacTka, Korpa
nofaya Hacoca MEHSeTCsa OT HOMWHAaNbHOI0 3Ha4yeHUa A0 HyNsA, Ha MepBOM KBadpate B peXxume
BblGera, YTo COOTBETCTBYET MUHMMANIbLHOMY 3HAYEHUIO Hamopa.
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NCIMONb3OBAHVE METO4A MNEPEK/TIOYEHNA ANA NSMEPEHUA BPEMEHI
YXMN3HWN HEOCHOBHbLIX HOCUTENEW 3APALA B BbICOKOUYACTOTHbIX
MEPEKNKOYARO WNXCA ANOJAX HA OCHOBE SIC

Bpems XU3HN HocuTenel 3apsaga (3N1eKTPOHOB ¥ AbIPOK) CUIbHO 3aBUCUT OT KOHLEHTpaLuu
npumeceir, AeeKTOB CTPYKTYpbl, a TaKXXe OT O0COOEHHOCTEA TEXHONOruM MNONYyYEeHUs W
TepMo0o6paboTKM MONYNPOBOAHUKOBbLIX MaTepuasioB U BO MHOFOM OnpefenseT BO3MOXHOCTU UX
MCNOJIb30BaHNS NPU M3roTOBAEHWUU MPUO0OPOB. MPOMbILNEHHOCTU Xe HEe0O6X0AMMbI IKCNpPeCcCHble
METOANKM OnpejeneHns BPEMEeHU >XU3HW HepaBHOBECHLIX HOCWUTeNel 3apsafga, He TONbKO ANS
NnoslynpoBOAHNKOBbLIX MaTepnanos, HO U ANS TOTOBbIX CTPYKTYP.

Ha coBpeMeHHbIX MpesnpuATUAX 3N1EeKTPOHHOW MNPOMbILWIEHHOCTU MPU  WU3rOTOBAEHUN
MOLLHbIX MNepek/YvalLWwmx AMOL0B MNPUMEHSAETCA BXOAHOW KOHTPO/b KPEMHUA C  Lefbio
YyBE/IMYEHNA BbIXOA4a TOAHOW Npoaykuui. [103TOMYy Hapsgy C  WU3MepeHuem YAenbHOro
COMPOTMB/IEHUS W TOJWMHbI HAPYLEHHOr0 CNos  KPeMHUS HeoOXOAMMO KOHTPOAMPOBaTb
AVHaMU4YecKne XapaKTePUCTUKN KPEMHUS.

K HacToAwemy BpeMeHW MPOMbILIEHHOCTHIO  M3roTaBiMBalOTCa  060pyfoBaHUA  ©
MCNOJIb3YHOTCA B NPOU3BOACTBEHHbIX LeNAX 4 OCHOBHbIE METOAMKUN M3MEPeHUs BPeEMS XM3HWU. [Ba
mMeTofa No3BONAKT U3MEPATb ANDMY3NOHHYIO ANNHY - 3TO M3MepeHne NOBEPXHOCTHOW ¢oTod/4C
n o6patHoro ototoka (OPT). [lBa MeToa OCHOBaHbl Ha M3MeEPEHUN cnaga hoTONPOBOANMOCTY -
KOHTaKTHbIA 1 6eCKOHTaKTHbIW (CBY). 3T meTombl, mckntovas ODT, BKAOUEHbl B CUCTEMY
ctaHgapToB ASTM (SEMI[1],
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Ho BCe yKasaHHble Bbille MeTOoAbl B OONIbLUMHCTBE C/y4YaeB MOKa3blBAOT TOMIbLKO OfHM
yncna BPeMEHU XWU3HW HEOCHOBHbIX HOCMTenel 3apaga, TakKMX Kak MPOMEeXyToK OT 10" [o 108,
OTHOCALLUXCA K KPEMHWUIO.

[na cpaBHUTENbHOro aHanu3a v ANS fa/bHEelLero U3yyeHus, aBTopbl NPUBOAAT NpuMep,
NCMbITAHUSA BbICOKOYACTOTHBIX MepekntoyaroLmnxes AUoLoB Ha ocHoBe SiC Bpems penakcauuii
COCTaB/SAET B OCHOBHOM HECKO/IbKO [eCATKOB HAaHOCEKYH[,.

NcxopHbiMyU obpasuamu AN UccefoBaHUs ABAANNCE MOHOKPUCTaNIMYecKne NaacTUHKK
Kapbuia KpeMHuUA BblpalleHHbIX PVT MeTof0M C OTHOCUTENIbHO HU3KOW KOHLIeHTpaLmnel pocToBbIX
JePeKTOB - KOHLeHTpauns ancnokaumnii 104 cM"2 n KOHUeHTpauunein MUKpoTpy6ok ao 10-102 cm"2
(npomnssoactea CLLUA), paznuyHoro nonutuna 4H-n-SiC n 6H-n-SiC, TonwmHa o6pasuos 400-600
MKM. ¥ aenbHoe CONpPOTUBAEHNE P, MPW KOMHATHOW TeMnepaType cocTaBnsano -3-18 Om-cwm.

Nccnepyemble 06pasubl, CO3faHbl HW3KOTeMMNepaTypHON Auddysmeli 6opa U antoMUHKUS,
KOTOpbIe ABMAIOTCA OCHOBHbIMM aKLEenToOpHbIMK npumecsamu B SiC [2, 3].

OMUYeCKMe KOHTaKTbl K C/I0K0 pP-TuMa NPOBOAMMOCTU ObINN MOAYYEHbl Hamnbl/IeHWEM C/0f
Al n Sn, n nocnegyrwWwmm omKNUrom B Bakyyme (10"6 Torr.) npu temnepatype 400°C. lMnowanb
KOHTakKTa cocTtasnana 10"6m2.

Ha pwuc.l, npusefeHa ocuunsorpamMMa BpeMeHW TMepekloYeHre TOoKa C MNPAMOro Ha
o6paTHbIl (p-n-4H-SiC). Kak BUAHO 13 OCLUANOrpamMmmbl, BO BPeMSA NEPeKITOYEHUSA C MPAMOro Toka
If =25mMA, npu obpaTHOM HanpsxeHun 60 B, nukosas BennuMHa o6paTHOro Toka Ir=70mA wu
BpeMsa nepeknoyeHns 10 He. M3 puc.l, rge nmeetca TpeyrosibHaa opma v NuMKosas BeU4YMHA
06paTHOro TOKa - Ir, HAKOMNEHHbIA 3apsaf  (BOCCTAHOB/IEHHble 3apAf) - Qn  MOXHO
annpoKCUMMPOBATL CefyOWNM BblpaXKEHVEM:

T. ()

PaccumTaHHoe 3HavyeHune no gopmyne (1), paBHo <Orr=0,5HKn, ecnn Mbl cunTaem, BBOAMMbIN 3apsj
Ha CTPYKType N0 pe3ynbTaTy aKCNepuMeHTa MOXHO NOAyYuT Mo hopmye:
On=e-N-S-d 2

rge e-zapag anektpoHa, N=10 cm" KOHUeHTpauus 31eKTpoHoB, S=2,25 MM naowagb p-n-
nepexofa, c1=0,75MKM - WIMPUHA p-n- nepexofa. Torga HaKOMMeHHbIN 3apsj AN8 Hawux AU0L0B

paBeH, On=2,8HKN. PaccuMTaHHble 3HAYeHMs BBOAMMOrO 3apsja COBMafaeT C HaKOMMEHHbIMM
3apsgaMiy B npefene NorpewHoCcT 3KCnepuMeHTa.

Puc.1l. Ocuynnnorpamma TOKa Mpu nepeknoyvYeHun aguoga Ha ocHoBe 4H-SiC<B>.
MacwTab rno Toky (BepTukasnb) - 0,05 A/gen, no BpemeHn (ropusoHTans) - 10 Hc/pen.
Mocne onpefeneHUs BPEMEHW MeEPeK/I0YeHNs MOXHO  OnpefenuT BPeMs  XU3HK
HEOCHOBHbIX HOCUTENE TP, COOTBETCTBEHHO CNeAyHOLW MM BblpaxeHuem [4].

_,blb- (3)
2n,

roe 1/ - npsAMOM TOK M 1H - NUKOBas Be/MYMHA 0OpPaTHOro TOKa BO BPEMSA MEPEK/OYEHUS.

PaccumTaHHOe 3Ha4YeHVe BPEMEHU XKW3HW HEOCHOBHbIX HocuTenein T-28 He. OTMETMM, 4TO 3Ta

BE/IMYMHA AN KPEMHUSA COCTABNAET HECKO/IbKO AeCATKOB MUKPOCEKYHJ,.
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B pesynbTaTe nNpOBEAEHHbIX WCCNEAOBaHMI MOKa3aHO, UTO MOHOKPUCTanIn4yeckme
NNacTUHKM  Kapbuaa KpemHusi, BblpalleHHble CVD-mMeTogoM C OTHOCMTENIbHO  HW3KO
KOHLEHTpaumnen pocTOBbIX [e(eKTOB, WMEKT Masioe Bpems MepPeKktYeHUs U AJNTEeNbHOCTb
06paTHOro BOCCTAHOB/IEHWNA TOKA B HAHOCEKYH/AHOM [Mana3oHe.

Mcnonb3oBaHMe MeTOAa HM3KOTeMMepaTypHoOl anddysnn 6opa 1 antoMnHMA obecrneunBaeT
60nee BbICOKOE ObICTPOAENCTBME U MEHbLUNE 3HEPTreTUYeCKNe NoTepu AMOLOB Ha OCHOBe Kapbuia
KpeMHUS.

OCHOBbIBasACb Ha W3/M0XXEHHOM Bbllle, CneayeT MOAYEpPKHYTb, UYTO MeTO[ MepeknYeHus
ABNAETCA OCHOBHbIM METOAOM A5 U3MEPEHUA BPEMEHU XXWU3HW HEOCHOBHbIX HOCUTeNeil 3apspa,
TakK Kak npy BCeX CYLLeCTBYIOLWMX MeTohax MCMOoNb3yeTcs CBETOBOM NoToK u CBY-nasepsl, AnnHa
BOJIHbl KOTOPbIX HEAOCTATOYHO A/151 BO3OYXKAEHUA 3IEKTPOHOB U [bIPOK.
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LWAMOJT SJTIEKTPOITEHEPATOPNTAPUHNHI
ADSANNTNKITAPU BA MYAMMOJTAPU

X03MPru KyHAa XaMUATHUHT PUBOXNAHULWUHU YHUHT 3Heprua 6unaH TabMUHAAHTaHINK
Japaxacu 6enrvnaign. AMMO 3Hepruara 6ynraH ax, TMEXHUHT KyHJaH-KyHra owmnb 6opuiln, yHu
KOHAVPULW Y4YyH WWNab YMKAPWULIHM OWMPULWI Ba HaTWKafja OpraHuUK EKWArngaH Kymnpok;
(horganaHmw aTpod-mMmyx,MTHU rnoban ugnocnaHuwmnra onnb Kenmokaa Ba HaTuKaga WHCOHUAT
Xgeétnra Xuaganin xas conmokga. LLUYHWMHE y4YyH X,03Mpru KyH 3HepreTMKacuHWHI [on3ap6
mMacananapugaH  6uMpu, 3KOMOrMKTO3a, KailTa  TWUKNaHaguraH sHeprus  MaHb6anapupaaH
thonmanaHmwanp [1].

MabnymKun  3aMOHaBWIA  3HepreTMkaja  HOaHabHaBWMIA  3HeprMa  MaHb6anapupaH
(holifjanaHuira KatTa abTM6op axpartuamokga. Ywoby aHeprua maHbacuja uwnangnraH Kypuama
lamon 3anekTporeHepatopuanp. LWamon anekTporeHepatopnapu (LU3IM) 6y wamon OKUMWUHUHT
KWUHETUK 3HEPrUACUHW alNaHULWHUHT MeXaHWK 3JHepruscura Ba CyHrpa 3/7eKTp 3Hepruacura
y3rapTupyBun Kypuama.

Masxyn LIS napn 6up Heya KypcaTku4ynap Oyimua TacHugnaHagn: ainaHul YKUHWUHT
Xonnawmnw X,0naTu,nappaknap CoHW Ba X0Ka3o. 3amoHaBuii LLIQMnap acocaH 2 Typra:BepTukan
arinaHyBuu yK;am (pOoTOpau Ba Nappaknum opTOroHan) Ba HOMasioK; FOPM30HTaN ainaHyBuM YK (Kam
napppakniv Ba Te3 OPYyBYM Xampaa Kyn nappakau CeKuH tpyBuMn) Typnapra 6ynuHagu. bynapaaH
Tawkapu 6apabaHnun LU nap xam maexya. W3 nap kyiuparnda tyswnrad 6ynagu. Lamon
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MVHWNCTEPCTBO BbICLLUEIO 1 CPEAHEI O CIEUMAJIBHOIO
OBPA3OBAHUNA PECIMYBJ/IMKWU Y3BEEKNCTAH

AFEHTCTBO MO UHTENJIEKTYA/IbHOW
COBCTBEHHOCTW PECITYBJ/INMKN ¥Y3BEKNCTAH

TALLKEHTCKWIA TOCYAAPCTBEHHbIA TEXHUUECKWIA
YHVUBEPCUTET UMEHW NC/TAMA KAPVIMOBA

CBEOPHVK IOK/1IAZIOB

Pecny6/1MKaHCKO Hay4YHOMN-TEXHUYECKOW KOH(epeHUUn

«POJIb UHTENNEKTYANTbBHOW MONOAEXW
B PASBUTNN HAYKWN N TEXHUNKWN»

TawkeHT 2018



daH Ba TexHMKa TapaKKuéTUaa WHTeNNeKTyan EwnapHuUHr ypHu. // Pecnybnuka wamuia-
TEXHUKaBUI aHXyMaHU Mabpysasap Tynnamu. -TowkeHT, TowATY, 2018 i.

AHXYMaH WKTUAOPAM ELUNapHUHT WHTENNeKTyan CcafoxXusTuHu 6axonawl, € TagKuKoTYmnap onmé
6opaéTraH WIMMWIA M3NaHWLLNAPU HATVDKaNapUHU Taxua KUAUW Xamga TeXHUK Noinxanap Ba WHHOBALWOH
VWnaHManap HaTvXanapuHu Mab ymkapuiira TaTomK KUAnW, LiapHu UAMUA-TALKMKOT Mwiiapuia sHaga
(haoNIPoK ULLTUPOK 3TULLIAPY YUYYH parbatnaHTMpULL, MYCTakun WXOAWUA (UKpnanguraH eTyk UamMuii Xogum
cudhaTmia LWaknfaHuILapura WapT-wapouTiap ApaTvll, KOMWI WHCOH Ba 6apkaMos aBfiogHU Tapbusnial
MaKcaauaa TalKu KUNHIaH.

Ywoéy Tynnamra aHXymaHfa WWTUPOK 3TraH WKTUAOPAN ELNapHUHT 3MEKTPOHMKA Ba aBTOMATMKa,
MeXaHUKa Ba MAaLUMHACO3/IMK TEXHOMOIUAMapy, 3HEpPrus TeXaMKop TeXHOMorusfiap Ba KaliTa TWMKMaHyBYaH
3Heprua MaHbanapy, MyXaHAMCAWK TFe0oNnormMsacM Ba He(T Ba ra3 MWW, KUMEBWIA TEXHOMOrMsA Ba caHoaT
3KOMOTMACK, UKTUCOAMET, MEHEXMEHT Ba MApKETUHT, (hyHAaMeHTan (aHnap yHanuwnapuga onné 6opaéTraH
NIMUA-TagKUKOT ULWLAapY HaTUXanapu 6yinnya mabpysanapy KUPUTUAraH.

AHXyMaH MaTeprannapu Tanabanap, MarmcTpaHTiap, éw onrmaap xamaa thaH, TabauM Ba ULwIab Ynkapuil
coxacugaru MmyTtaxaccucnapraxam onganm maHba cudarmia Xmsmat KUAULLN MyMKWH.

Ta™pup xainbaTu: npod TypabmkaHos C.M., T.p.H. Mup3axmenos b.X., akagemuk. Annaes K.P., npod.
Jrambepanes b.2., npoth. Pusaes A.A., npod. Kapumos K.A., npod. Vprawes A.N., npod. MyxmaanHos
X.H., npotp. KOcynxomkaes A.A., npod. Hacupos Y.®., npod. TypcyHxomkaes M.J1. npod. YMyp30KoB
P.A.
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Ponb WHTeNNeKTyanbHOW MOMOAEXM B PasBUTUM HayKM W TexXHUKW. /[ COOpPHUK [LOKNALoB
pecnyb6/IMKaHCKOM Hay4YHO - TEXHUYECKOM KoH(epeHUMn. - TawkeHT, Tawl TY, 2018 .

KoHdepeHLys opraHn3oBaHa B LeNsX OLEHKN MHTENNeKTYyaNbHOro NoTeHLMana ogapeHHON MONOAEXM,
aHanM3a pesynbTaTOB MPOBOAMMbIX Hay4YHbIX MOMCKOB MOMOAbLIX WUCCNeAoBaTeneil, BHEAPEHUS B
MPOW3BOACTBO Pe3y/bTaTOB TEXHUYECKMX NPOEKTOB M MHHOBALMOHHbIX pa3paboToK, MOOLPEHNS MONOAEXMN
Ans  6onee aKTMBHOMO y4yacTWs B Hay4HO-WUCCNeAOBaTeNbCKMX paboTax, CO3AaHWs YCMOBUIA AN
(hopMUpOBaHMS  CAMOCTOATENbHbIX, TBOPYECKU MbICASWMX, BbICOKOKBANU(ULMPOBAHHBIX  Hay4YHbIX
COTPYAHMKOB, a TaK)Ke BOCMMTaHWS FTAPMOHUYHO Pa3BUTOrO NMOKOJEHNS.

B c6OpHUK BKIOYEHbI MaTepuasibl AOKNA[0B YYaCTHUKOB KOH(EPEHLMU Ha NAeHapHbIX, CEKLMOHHBIX W
KOHKYPCHbIX 3aceflaHusiX OflapeHHO MOOAEXKM, NOAFOTOB/IEHHbIE MO Pe3yNbTaTaM Hay4HbIX MCCef0BaHWA Mo
HanpaBneHWsM: ONEKTPOHMKA M aBTOMATMKa, MeXaHUMKa W MalMHOCTPOUTENIbHbIE TEXHOMOTUM, 3HEpPro-
pecypcoc6eperatoLLme TEXHOMOr MM U UCTOYHMKI BO30GHOB/ISIEMOIA SHEPTIN, MHXKEHEPHas reoorus 1 HeghTb U ras,
XUMMYECKasi TEXHOMOTMSt W MPOMbILJIEHHAs  3KOMOTUS;,  3KOHOMWKA,  MEHEMKMEHT M MapKeTWH,
(hyHLAMEHTa/IbHbIE HaYKW.

MaTepuasnbl KOH(epeHUMM npeaHasHaueHbl 4151 CTYAEHTOB, MarucTpaHTOB, MOJIOABIX YUEHHbIX, a TakxKe
MOTYT CNYXUTb B KauyeCTBE MOME3HbIX WCTOYHWMKOB [/ CMeusanmcToB cdepbl Hayku, 06pasoBaHWs W
MpPOV3BOACTBA.
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