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CBY-KOMIIOHEHTBI WOLFSPEED
HA OCHOBE GAN/SIC

B crarbe pacckas3bIiBaeTCs O TEKYILEM IIOAOKEHUHU OEA

U IEePCHEKTUBAaX JaAbHEHIIIEr0 pa3BUTHA OLHOTO U3 AUAEPOB
CBY-prIHka, a TakKe IIPUBOAUTCSI KPATKUN 0030p HOBHHOK
nponykiuu 6penna Wolfspeed, 1ocTynHBIX Ha POCCUHACKOM
ppiHKe CBY-KOMIIOHEHTOB.

BBEAEHUE

Tpansucrop, u300peTeHHBIN B CepefiHe IMPOILITOr0 BeKa
6yarogaps ycuexy GHU3UKU IOJYHPOBOJHUKOB B IIOHUMA-
HUH paboThI p-n-IIepexoia, B HACTOsIIee BpeMs SBJISETCS OfI-
HUM U3 OCHOBHBIX ITOJIYIIPOBOLHUKOBBIX IPUOOPOB CHUIIOBOI
u CBY-anexrponuku [1]. B mocienHue rofpl mist ©3roTOBJIEHUS
CBY-TpaH3UCTOPOB MHOTHE KOMIIAHUN IPUMEHSIOT TeTepPO-
CTPYKTYpbI Ha ocHOBe HUTpuza rajuus (GaN), 4To croco6cTBy-
eT YJIYIIIeHHIO UX KIIOYeBBIX XapPAKTEPUCTUK U HALIOKHOCTH [2].
Ha camowm perne, B reTepocTpykTypax Ha ocHoBe GaN n ero TBep-
IBIX PACTBOPOB BO3MOXKHO (OPMHUPOBATH CJIOU C PA3IHIHBIM
COCTaBOM U CBOMCTBAMU, UTO MO3BOJISIET ONTUMHU3NPOBATH U3JIe-
JIVS IOX KOHKpeTHBIe 3agadn [3]. B wacTHOCTH, MOXKHO yIIpaB-
JIATH KOHIIEHTPAIMEeN JBYMEPHOTO ra3a HOCHUTEJIEH, YTO KaK
pa3 U MO3BOJsAET ONTHMHU3NPOBATh UX CBOUCTBA MOJ KOHKPET-
Hble IPUMEHEHHUS yIKe B IIpolecce pocta [2, 3], 9To0 BefeT K 1mo-
BBIIIIEHHIO Ka9eCcTBa CTPYKTYpPHI U 9 eKTuBHOCTH Ipu6OopoB
Ha ee OCHOBe. JI[pyruM Ba)KHBIM TEXHOJIOTUYECKHM CIIOCOOOM
MOBBIIIEHNS XapakTepucTuk CBY-TpaH3ucTOpOB Ha OCHOBE
GaN-reTepoCTpyKTyp sBJIsieTCs yriny6leHne MOi3aTBOPHOI 06-
JIACTH ITyTeM IUIa3MOXIMITIECKOTO TpaBieHus [2—4], B pesynbrare
Jero MpOMCXOJUT, HATIPUMep, YAyIIIeHne KPYTU3HBI TPaH3U-
CTOpa, CHIDKeHNe CONPOTUBIICHNS UCTOKA U CTOKA, yMeHbIIIeHNe
WM JlasKe YCTPaHeHMe MePeXOJHBIX IPOIeCCOB MPU BKIIOUeHNN
TpaHsucropa [2—-4].

Taxoke B moCIenHME TOMBI BeAYTCS NHTEHCUBHBIE TOUCKT HO-
BBIX [TACCHBUPYIONIINX MAaTePHATIOB IJIs TPAH3UCTOPHBIX IeTepo-
CTPYKTyp Ha ocHOBe GaN 1 ero TBepAbIX pacTBOPOB, IPUMe-
HEeHHE KOTOPBIX IT03BOJISIET YBEJIMYUTH OoJiee yeM B J1Ba pasa
UMITYTbCHBIN TOK TPAH3UCTOPA, €T0 KPYTU3HY U 3HAYUTEIBHO
YMEHBIIUTH BpeMeHa BKJIIOUeHNs 32 CIeT KOMIIeHCAITIH ITOBepX-
HOCTHBIX COCTOAHHUI [2—6].

HANMPABJIEHVE WOLFSPEED KOMNAHWUN CREE

OpHUM M3 IUePOB B 00JIACTH TEXHOJIOTHH I'eTePOCTPYKTYP
HuTpuaa rajurus 11 CBYU-2/1eKTpPOHUKY B IIOCIIEHIE TOIbI B~
JISUTach aMeprKaHCKas kommaHus Cree, ocHOBaHHasI B 1987 1. BbI-
nyckHukamu yHusepcurera CeepHoit Kapomuns! (CIIA) kak mpo-
U3BOJIUTEIIb IIOJTYIIPOBOIHUKOBBIX MaTePHAIOB HA OCHOBE Kapousa
kpemHus (SiC) ISt 9JIEKTPOHHOM TIPOMBINIUIEHHOCTH [2, 7]. B3siB
33 OCHOBY OTKPBITBII paHee COBeTCKIMH yIeHbIMH «MeTof JIDTH»
BBIpAIUBaHus KpuCTawIoB SiC [2, 7], CINTABLIMIICS B TO BpeMs
HauboJlee YCIEIHBIM U HEePCIeKTUBHBIM, CIIeIHAIHCThI Cree BbI-

mycriid B 1989 1. Ha ppIHOK CBOIO IIEPBYIO IPOAYKIUIO — II€PBbIE
CBETOAMOIHbIE KPUCTAILIBI B KOPOTKOBOJIHOBOM (CHHeil) obmacTu
BUIUMOTO CIIEKTPa, TIOJTyYeHHBIE ITyTeM BbIPAIMBAHMS SMHUTAKCH~
ampHBIX cTpykTyp SiC Ha nommoxke SiC (SiC/SiC) [2].

B maugane 90-x rr. XX B., C pa3BUTHEM T€XHOJIOTUH BbIPAIIIUBAHNUS
reTepocTpyKTyp Ha ocHoBe GaN M ero TBepIbIX PacTBOPOB, CIIeIHa-
smctel Cree, Beie] 3 SIOHCKMMHE M €BPOIICHICKUMH KOJUIETaMHy, Ha-
JaJIF BECTU aKTUBHYIO paboTy B JaHHOM HarpasieHud. [Ipu aTom
OTJIMYUe TeXHOJIOTHH, Pa3BUBAEMOI KOMIIAHHE, COCTOSIIO B TOM,
YTO ee CHEIMAINCTDI CTaIN UCIIOIb30BATh ISl SMHUTAKCUATBHOTO
BeipantuBanus GaN momnoxkn u3 SiC, Torga Kak 60IbIIHHCTBO
IOPYTHUX IPOU3BOJHUTENIEI UCIIOIb30BAIN IIOJIOKKY U3 cardupa
[2, 7], 9T0 TO3BOMIMIIO MM IIPOU3BOLHUTH CTPYKTYPHI, 06Iamaromie
PSIIOM Ba)KHBIX IIPEUMYIIIECTB [0 CPABHEHHIO C aHAJIOTAMH KOHKY -
penToB [8—11], CBA3AHHBIX C JIYYIIIell TEIIONPOBOSHOCTHIO, JIYd-
IIIIM COOTBETCTBHEM KPUCTAIIMIECKOH pereTku SiC-TonI0KKA
u 6azoBoro GaN-cj1os 1 T. 1.

ITpuMeHeHMe ONMCAHHON TEXHOJIOTUH YIIyqIIaeT OTBOJ, TeIlIa
OT aKTUBHO 00JIACTH KPHUCTAJUIA, CHIDKAET KOHIIEHTPAIHIO fedex-
TOB ¥ IMUCIOKanuil B crpykrype GaN, 4TO 1103BOJISET IIOBBICUTD
XapaKTePUCTUKU CTPYKTYPBI B LIEJIOM. B pe3yibraTe crielpraamucram
Cree yai0ch CHU3UTb IIOTHOCTD e(hEKTOB U YBEJIMIUTD Pa3MepPhI
KpucTauIoB SiC, TeM CaMbIM YBEJIMYHUB Ka4eCTBO MOJUIOKKA 1 3¢~
(eKTHBHOCTD BBIpAIMBAEMBIX Ha Hell CTPYKTyp [2]. B HacTosIee
BpeMsI B CepUITHOM Ipon3BoACTBe Ha dabpuke Cree IpOTOIKaeTCst
mepexof ¢ wiactul guamerpa 100 mm Ha pexopausit 1t SiC pas-
Mep 11acTuH 150 MM, 9TO CHIKAeT CTOMMOCTb KPHUCTAJIJIOB.

[TapaienbHO ¢ pa3BUTHEM HAIIPaBJICHHS CBETONMOIHBIX KPU-
CTAJIJIOB KOMITAHUS BeJla pa3paboTKy B 00J1aCTH CHIIOBOIT JJIEKTPO-
HUKA 1 CBY-yCcTpOTICTB U BBIITyCKaJla COOTBETCTBYIOIINE TIOJTYIIPO-
BOJIHAKOBBIE KOMIIOHEHTBI U IIPUOOPHIL.

Jlerom 2015 r. pykoBozcTBOM KoMnaHuu Cree ObLIO IPUHSATO
pellleHne O BbIIEJICHUN JAHHOTO HAIIPABJICHNUS B OTAEIBHOE, IO
HoBbiM Gperom Wolfspeed [2]. Dro HasBaHme oTpakaer CBsA3b
¢ Yuusepcuterom mit. CeBeprast Kaponuua (CIIIA) xak TexHO-
JoruvecKkor u HayIHoil 6a3oit Cree: Bonk (auria. Wolf) sBiser-
51 Heo(UIUAIBHBIM CHMBOJIOM TAaHHOTO YHUBEPCHUTETA, HABIINIM
nums ero pyréompHoi komanze [2]. Wolfspeed Brbinuia Ha peIHOK
B CEHTSIOpe 3TOTO TO/ja B Ka4eCTBE HalIeKHON KOMIIAHUH, KOTOPAst
ob6J1ajiaet rpaMOTHOI KOMAHIOM CIIEIIMAIICTOB, @ €€ OIBIT PabOThI
B 00J1aCTH TEXHOJIOTMH IIMPOKO30HHBIX ITOJITYIIPOBOJHUKOB COCTAB-
jistet 6e3 mastoro 30 ster. KomanmHbI# puHIUI pabOTHI, HOCTOSIHHO
BELYIIUICS IIOUCK JIYYIIUX PEIIeHNI H pa3dpaboToK, IIPOYHO OCHO-
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BAHHBI Ha HAYIHBIX UCCIIEIOBAHNUSIX, @ TAKXKE CKOPOCTh, KOTOPAs
oranyaer Cree BO BHEIPEHNH MHHOBALUI1, BO B3aNMOJEACTBIN
C 3aKa3YMKaMHU U [IAPTHEPAMHU, TAK)Ke HAIIUIM BOIUIOLIEHUE B Ha-
3Banuu Wolfspeed.

MOJE/bHbIA PAJ CBY-KOMMOHEHTOB WOLFSPEED

B Hacrosiee Bpemst HoMmeHKiIaTypa usnenuit Wolfspeed Ha oc-
HoBe GaN/SiC st CBY-2/1eKTPOHUKHI TOCTATOYHO MIMPOKA, OHA
BKIIOYaeT Kak CBY-TpaH3nUCTOPEI, TaK M HHTETPaIbHBIE MUKPO-
cxemsl uis CBU-npumenenwuit. [To panubim ABI Research [12],
KOMITaHUS 3aHUMaeT BTOpoe MecTo B Mupe Ha pbiHke GaN/SiC-
KOMITOHEHTOB I10 ITOKaszaTesisaM 3a 2016 r. Bcto HOMeHKIaTypy MOX-
HO Pa3IeJuTh Ha TPU TPYTIIBI, COTITACHO TeXHOJIOTUNU IIPOU3BOT-
crBa: G28V3, G50V3 u G40V4.

B rpynme G28V3 peanuaoBaHbl KOMIOHEHTHI C IIMPUHOM 3aTBO-
pa 0,4 MKM, HOMHUHATbHOE HapspkeHue — 28 B, pabounit rranason
qactoT 10 6 I'Tt. KommonenTst rpynmsr G50V3 Takke HMEIOT ITH-
puHy 3atBopa 0,4 MKM 1 paboTaloT B [uamnasoHe gactot 1o 6 [T,
HO IIpU 3TOM HOMHUHAJIbHOE HalpsbkeHue cocTasisieT 50 B.

B 2012 r. 6puta BBefieHa IPUHIIUIINAIBLHO HOBASI TEXHOJIOTHS
G40V4 ¢ mupuHOI 3aTBOpa 0,25 MKM, KOTOpast JaBaja BO3MOXK-
HOCTb PadpabOTKU U IPOU3BOACTBA KOMIIOHEHTOB B IUANIa30He
gacroT jo 18 I'Tn. biaropaps sanycky gaHHOI T€XHOJOTHH I10-
SIBIJTACH TPAH3UCTOPEI, KOTOPBIE CPA3y 3aBOEBAIN PHIHOK U CTAIIN
(prarmaHaMu IPOIYKTOBOIT JIMHEHKH. Pedb UIeT 0 CepHsIX KpUCTAT-
708 V1] 1 V6 (a6 1), pazpaboTaHHbIX CIENUATHLHO IS IPHMeHe-
HUS B TeJIeKOMMYHUKAITIOHHOH OTPACIIL.

Ta6nuua 1. OcHoBHble xapakTepuctukn cepuit V1) u V6 kpuctannos Wolfspeed

(GHV1J006D DC...18 6
(GHV1) (GHV1J025D DC...18 25
(GHV1J075D DC...18 75
(GHV60040D DC...6.0 40
(GHV6 (GHV60075D DC...6.0 75
(GHV60170D DC...6.0 170

BBuny ocobennocreit axkcrioptHoit momutuku CIITA He Bce KoM-
IIOHEHTBI U3 MEePEYNCICHHBIX BBIIIIE IPYIIN CBOOOJHO TOCTYIIHBI
Ha peIHKe. [[711 9KCIopTa Tak Ha3bIBAeMBIX KOMIIOHEHTOB IBOITHOTO
Ha3HAYeHUs, T.e. IPUTONHBIX IJII IPUMEHEHNs KaK B TPAyKIAHCKOI
IIPOAYKIINH, TaK U B BOGHHOI TeXHHUKe, TpebyeTcst opopmiieHne
CIIeNMAIBbHOTO pa3penieHus. JJaHHOe TPaBIIIO PaCTIPOCTPAHIETCS
Ha BCe CTPAHBI IIPAKTUYeCKH 6e3 NCKIII0YeHNUII.

K yxa3aHHBIM KOMIOHEHTaM OTHOCSATCS:

- BCe TpaH3UCTOPHI Ha 0ocHOBe GaN ¢ MOIHOCTBIO BhImIe 60 BT
B IMAITa30He YacTOT BhILIIe 6 I'11;

- TpaH3uCTOphI Ha ocHOBe GaN ¢ MonHOCTHIO BhImIe 10 BT B mua-
maszone yactor 8—12 I'T (X-nuamasoH) u BbIILIE;

- Bce CBY nHTerpanpHble MUKpocxeMsbl Ha ocHOBe GaN ¢ mor-
HOCTBIO BbIIe 10 BT B 11060M [HamasoHe 9acTor.

Yka3aHHbIE BBIIIe OTPAHUYCHHUS BIEKYT 3a COOO0Il TOMOJIHUTEb-
HbIe TPYAHOCTH B 0OPMIIEHUN U YTBEP)KAEHUH 3aKa3a, KOTOpbIe
MOTYT OBITh BeChbMa CYIIeCTBEHHBIMY IIPU PeaN3aluy TOTO UIIX
MHOTO TIPOEKTA.

Mcxons n3 mpaBmUiI 3KCIOPTHOTO KOHTPOJIS CIEAYeT, ITO [T
morHocTH 6 BT Tpansucropsr Wolfspeed Ha Harrem pbitke mpe-
CTaBJICHBI TIPaKTUIeCKy 175t Beeit ob6mactu CBY (rabs. 2), T.e. L-,
S-, C- u X-1uama3oHa, a ¢ HOBBIIIIeHTeM MOIIHOCTH HabIII0IaeTCst
CHIDKEHHE JUAaNla30HOB HOKpbITH. Kak BumHO U3 Tab1. 2, 1Lt 3HA-
9eHnI MOITHOCTH 15-30 BT KOMIIOHEHTSHI ITpeficTaBIeHs! B L-, S-,
C-nmuamna3sone, a B X-AHWana3oHe JOCTYIIHBIX MO3UINH, K COXKae-
HUIO, HA TAHHBIN MOMEHT HeT. J[J1s1 3HaueHunit MmomntHoct 50-240 Bt
ITpeJiCTaBIeHbI KOMIIOHEHTHI L- i S-uanasona, a Ayt MOIITHOCTH
500 BT focTynHBI TOJIBKO KOMIIOHEHTEI L-nanasona.

Ta6nuua 2. loctynHble mopeny TpaH3uctopos Wolfspeed B 3aBucumoctn
0T 3HAUeHUA MOLLHOCTI 11 11ana3oHa Yactor

6 CGHAO00GP/S | CGHAOD0GP/S | CGHAOO0GP/S | CGHVIFOO6S
15 CGHA0010F/P | CGHAQOTOF/P CGHSf,g”FZ/ —
30 CGHA0025F/P |  CGHA0030 CGHSf,ngZ/ —
50 CGHAOO4SF/P | CHaooasEp | — —
120 CGHA0120F/P _ — —
240 CGHV14250 — — —
500 CGHV14500 — — —

A Pyc. 1. Brewnuii Bug (BY-panauctopos (GHV14250 n CGHV14500

A pyc. 2. Brewnnit Bug (BY-Tpansuctopa CGHVIF006S

A Ppyc. 3. BHewHii Bua (BY-Tpan3ucropos CGHV27015S (a) n CGHV27030S (6)

Oco60ro BHIMaHUS 3aC/IyKUBAIOT TPAH3UCTOPHI L-uamazona
CGHV14250 1 CGHV 14500, paccauTaHHBIE HA JUATa30H 9acTOT
0,5-1,8 I'T11 ¢ BeIXOAHOM MOIITHOCTBIO 250 BT 1 530 Bt cooTBeT-
cTBeHHO (puc. 1). i1 MUHUMHSAIK CTOUMOCTH KOHEYHOTO M3~
menus crenuanuctamun Wolfspeed 651 mpefcTaBiieH psig HOBU-
HOK, BBIITOJIHEHHBIX B ITACTUKOBBIX Kopirycax. Hampumep, Takum
sistercst Tpansuctop CGHV1F006S (puc. 2) ¢ pabotert vacToToit
mo 18 I'Ty, BEIXOAHOI MOLIHOCTHIO 6 BT 11 koo durimenrom ycu-
nenust 10 1b. Kpome Toro, psin TpaH3uCTOPOB pa3paboTaH crienu-
QIBHO JUIS TeJIeKOMMYHHUKAI[MOHHBIX IIPUMEHEHUI, HallpuMep:
CGHV27015S (puc. 3a) u CGHV27030S (puc. 36) ¢ paboueit qa-
croTolt mo 6 I'Tw, BeIXogHOI MOIIHOCTBIO 15 1 30 BT cooTBeT-
CTBEHHO, IIPY HOMUHATbHOM HanpspkeHuu 50 B; CGHV27060MP
(puc. 4a), paccuntanHbii Ha quanaso 0,7-2,7 ITu; CGHV35060MP
(puc. 46) — 3,4-3,8 T ¢ BbIXomHO MOITHOCTEIO 60 Br.

OnpHOM M3 MOCIEeJHUX HOBHHOK CTaJ KpucTaun BIID-
tpausucropa CGH80030D (puc. 5), BbIIIOTHEHHDI Ha OCHOBE
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A pyc.5. Kpucrann (BY-Tpanauctopa (GH80030D

GaN/SiC-texHonoruu ¢ mMupHHOI 3aTBOpa 0,25 MKM, XapaKTepH-
CTHKH KOTOPOTO 3HAYUTETHHO IIPEBOCXOMNST aHAJIOTH, BHIIIOJTHEH-
HbIE Ha OCHOBE KPeMHHUS U apCeHNa rajuysl. Juamason 9acTor —
1o 8 I'Tn, BeixogHast MorHOCTS 30 BT, ¢ koadduimenTom ycumie-
Hus 17 nb Ha vactore 4 [Tuu 12 npb — wa 8 I'T.

HOBbBIE TOPU3OHTbI MPUMEHEHUA

TpaguimoHHEIME phIHKaMH, Ha KoTopbix CBY-niponyxims Cree, a
cerraac Wolfspeed, yrxe maBHO 3apekoMeH0BaIa Ce0sT, ICKOHHO CII-
TAJIACh TeJIeKOMMYHUKanuu, PJIC pasimdHOro Ha3HaYeHNs U CIIell-
cBs13b. Ho HeCKoJIbKO JieT Hasaj] Hadaauch paboThl 10 PaCIIUPEHUIO
oburacTy mpuMeHeHust. Bbut BRIOpaH ofH U3 HanboIIee mepcrex-
THBHBIX PBIHKOB — a9POKOCMIYECKUE CHCTEMBL. Pe3yIbTatoM 9Toit
paboThI CTaIa IPOBEpKa psifia TPAH3UCTOPOB Ha COOTBETCTBHE CTAH-~
maptam NASA OTHOCHTENIPHO HaIeKHOCTH KOMIIOHEHTOB, KOTOpPBIE
IPUMEHSIOTCS B CIIY THUKOBBIX M KOCMUYECKUX cucTeMax. COIacHo
pe3yJIbTaTaM UCIIBITAHUI, TPAaH3UCTOPBI Ha ocHOBe GaN/SiC moxasa-
JIA BBICOKYIO HAJIOKHOCTD ¥ IIPOM3BOIUTEIBHOCTD, 00ecredns 6oiee
100 MJIpZL pacdeTHBIX 9acOB PabOTHI B IIOJIEBBIX YCIOBHSX C JTyqIIIN-
MH II0Ka3aTe/SIMU B KJIacce TUCKpeTHbIX CBY-TpaH3ucTOpoB 1 MHO-
rocryneHyatsix nHTErpanbHbiX CBU-Mukpocxem (MMC) — menee
ILITH OTKA30B Ha 1 MIIp/; 4 HapaGOTKYL.

[TporpamMma UCIIBITAHUIL COCTOSUIA U3 TIATH IIUKJIOB, IIPOBOJH-
Mbix Kommanueii KCB Solutions — omHUM U3 IPU3HAHHBIX JIH-
nepoB B o6mactu paspaborku Hi-Rel BU- u CBY-koMIIOHEHTOB
u Mopyieit. O6beKTaMu TecTHpoBaHus cTanu BIID-TpaH3ucTops
Ha ocHoBe GaN/SiC CGH40025F monxocTeio 25 Bt 1 nHTerpais-
Hble MUKPOCXeMBI ByXKackagHoro GaN-ycuamrens X-n1uana3oHa
CMPAS801B025F npoussomncrea Wolfspeed. [laHHbIE KOMITOHEH-
THI U3TOTABJIMBAIOTCS C MCIIOJIb30BaHUEM TeXHOJIOTHU 0,4 MKM
(G28V3). B pesysbrare UCIBITAHUI, ITOCIIE IIPOXOXKACHUS BCEX
ISITH 9TAIIOB, BKIIOYAsl BO3/EHCTBHE HAKOIUICHHOM JI03bI pajiu-
anuy, mpesblimaoomieit 1 Mpag, He ObIIO BBISBIEHO CYIeCTBEH-
HBIX H3MEHEHUI XapaKTepUCTHK 0001X uazienuil. Takum o6pasoMm,
JlaHHbIE KOMIIOHEHTHI OTBEYAIOT IIEPBOMY YPOBHIO HAIeKHOCTH
1 ITPOU3BOUTENLHOCTH coraacHo ctanmapty NASA EEE-INST-002
U MIOJTHOCTBIO COOTBETCTBYIOT TpebGoBanusiM crangapra MIL-STD
mis Kmaccos S u K. YcrmemHo mpoBeneHHOE TeCTHPOBAHME IIOKA-
3BIBAET, YTO IIPUHATBHIA B KOMIIAHUH IIPOL[eCC Pa3pabOTKH U IIPO-
M3BOJCTBA II03BOJISET CO3[IaBATh YCTPOiiCTBa Ha 0cHOBe GaN, Ko-
TOpBIE OTBEYAIOT CAMBIM BBICOKMM TPeOOBAHUAM HAJIeKHOCTH.
KitieHTBI KOMIIAHUU TeHePh UMEIOT BO3MOKHOCTD HCIIOIb30BATh
cBou ycTpoiictBa Ha ocHoBe CBY-Tpansucropos Wolfspeed mist

IIPUMEHEHNS B CAMBIX KPUTHYECKUX 00JIACTSIX a9POKOCMUYECKON,
BOGHHOU M CITYTHUKOBOI 9JIEKTPOHUKH. [IpoBepeHHast TeXHOII0-
Ul U3TOTOBJICHUSI KOMIOHEHTOB Ha ocHoBe GaN/SiC mo3BoJisier
HHKeHepaM-KOHCTPYKTOpPaM CO3[jaBaTh TBEPIOTEIbHbIE YCUIUTE-
JIM MOIITHOCTH MEHBIIIETO Pa3Mepa, KOTOpEIe jerde, apexruBHee
U HaJeXXHee, YeM YCHIIUTENIN, H3TOTOBJICHHbIE C UCIIO0JIb30BAHIEM
namil Oeryimeit BosHbl (JIBB) miu TpaH3HCTOPOB Ha OCHOBE apce-
uupga rayutust (GaAs). Kak ciencrBue, pa3paboTInKi IpenpusITHIL
A9POKOCMHYECKON IIPOMBIIIITIEHHOCTH TeNlePb MOTYT JOCTHYb JTyd-
IIUX TT0Ka3areseil mpousBoputenbHOoCcTH PJIC 1 co3maBath cucre-
MBI CBSI3H, PACCIUTAHHBIE Ha JUIUTEIIBHBII CPOK CITYKOBI.

[TpakTHYeCKH BCe IIPOM3BOAUTENIN KOCMUYECKOTO M CITy THUKO-
BOT0 000PYIOBAHUS HY)KHAIOTCS B 9JIEKTPOHHBIX KOMIIOHEHTAX,
COOTBETCTBYIOIMX BBICOKUM BOCHHBIM CTAaHIAPTAM HAJeKHOCTH,
IUTS BKJIIOYEHUS B CIIeIU(HUKAIUK CUCTEM CBSI3U U PAMOIOKAINH.
B gmcine stux craagaproB MIL-PRF-38535 xiacca S s ogHO-
KkpuctanbHbIx cucteM u MIL-PRF38534 knacca K st MHOrOKpH-
cTanpHbIX MonyIeit. CorpynHudecTBo co cnenuanucramu KCB
Solutions mossosio kommauuu Wolfspeed nposepurs cBont GaN-
YCTPOIICTBA HA COOTBETCTBHUE CTaHAapTaM NASA 1epBoro ypoBHs
EEE-INST-002. B pesynbTaTe yCIeITHOTO TeCTUPOBAHUS HECKOTBKO
xommaHuit yxe Brmodnan GaN-ycrpoiicta Wolfspeed B creriu-
(buxarun 1711 IpUMEHeHNsT B KOCMITIECKOH TeXHIUKe.

3AKJIIOMEHUE

ITonBOpSI UTOT CKA3aHHOMY BBIIIIE, CTOMT €Ille Pa3 OTMETHUTb, YTO
Wolfspeed Bbiriien Ha poiHOK crtoBbIX 1 CBY-KOMIIOHEHTOB 071~
HHM U3 JINIEPOB, IIPUMEHEHNE HHHOBAIIMOHHBIX PeIleHn T obecrie-
YHBAeT 3aKa34yMKaM KOMIIAaHUH 00JIee BBICOKYIO IIIIOTHOCTD MOII]-
HOCTH ¥ 9aCTOTY NePEKJIIOYCHUS B U3JIEIINSX, IIPH 3TOM pa3Mepbl
7 Macca yCTPOMCTB 3aMETHO CHU3ATCA. JJaHHbIE ITPENMYIIecTBa 110~
3BOJIAT 3HAYUTEIBHO YMEHBIINTD FabapUTBI YCTPOICTB U CHCTEM,
IIPUMEHSEMbIX Ha TPAHCIIOPTE, B IIPOMBIIIUICHHOCTH, JIEKTPOHUKE,
9HEPreTUKe U CBSA3Y, & TakKe CHUSUTD UX CTOMMOCTD U YJIYUIINTD
XapakTepucTuku. A 3HaunT, mosunuu Wolfspeed kak MupoBoro
Jmziepa B 06J1aCTH TeXHOJIOTUH IITMPOKO30HHBIX ITOJIYIIPOBOIHUKOB
u paspaborku cuIoBbIX 1 CBU-KOMIIOHEHTOB Ha UX OCHOBe OyayT
HEYKJIOHHO YKPeIULAThCS.

B MOMEHT IOATOTOBKY MaTepHaa TaHHOM CTaThbH ObLIO 00B-
SIBJICHO O IIOKYIIKe ITofipaseseHus cuioBoit 1 CBU-anexrponuku
Wolfspeed komnaruu Cree kommanuert Infineon [13]. Taxoke B pe-
3yJIbTaTe YKa3aHHOM CHeIKU K KoMmanuu Infineon mepexomsr mpa-
Ba HA HAIIpaBJieHHe NOIyIpoBoAHUKOBEIX GaN- u SiC-marepuaios
mist cutoBoit 1 CBU-anexTponuku. O3By4eHHast CyMMa CIEIKA
cocraBisiet npuMepHo $850 MITH, 9TO IpEMepHO paBHO €740 MIIH
Ha MOMEHT 00bsIBIeHHsT HH(OPMALIIH.

[Tpro6peTeHre TaHHLIX aKTHBOB IT03BOIUT KommaHuu Infineon
craTh JinuepoM Ha peiHKe CBY- 1 cusloBBIX KOMIIOHEHTOB, TIPeIo-
CTaBMB 3aKa34MKaM CaMYIO IIIMPOKYI0 HOMEHKJIATYPY HOIyIIPOBOI-
HHUKOBbIX U3JIEJIMI UL PA3JIMTIHbBIX IPUMEHEHUH. =
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