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rl'leM gaMeH[Tb

SiG-fluoflbl llloTTKu?

Ha aonpoc, np[MeHter nra ox SiG-Atto4ur llJorrru, paapa6or{uK annaparypbt lr3 rle6orcap
orBer[rt HeoxnAaHHo MpaatHo: aFopnr, KaK cn[yKl,r. l/lcnonusyro [MnoprHbte KpeMHtreBbte
UFRED HFAO8TB1z0n. B noneu[Ky HtrKro He Bcrynar, raK KaK HuKro He coMHeBaercq,
YTo llvrpoKo3oHHbte notynpoBo4xnru 6ygyr.qoM[Hl,tpoBarb ta noqrta BbrecHsr xpenanui
r 2O25-2O3O rr., rar oro npovr3ollro c repMaHueu. Ho ecrb BapuaHrbr ta Ha nepexogxuri
nepuogr o4l,tH l,t3 Hnx npe4nol<et a gaxxoi crarbe.

Bnxrop Boiroenv, Il. T, H.

woitovitsh@gmoil.com

lnexcatgp Fopgeee

brluogoi@mv.ru

ftaronufi llyrvlaaeanv, K. r. H.

rport-style@inbox.ru

e3Koe yBenr4rreHr4e gHeprorlorpe6.nenlra nocly-
xrrJro rorrrrKoM K pa3Br4Tlrrc canoeorl npeo6-
pa3oBareJrbHori rexHuxz, a raKxe orerrecrBeH-

nori sleuenrnori 6agrr - MOSFET, IGBT, FRED
z 4p. llo Br,rcoKoBorrbrHlru IMOII z Ht43KoBo;rbrHbrM

Trench MOSFET yculuxvu OAO <Anrcrperr> Poccu.s

Aocrrrrrra aapy6exHoro ypoBH-s, so no Trench NPT FS

IGBT, a rax)r(e ro IGCT, UFRED, Hr4rprrA-rarnrreBr,rM

r.r rap6ag-rpeunr4eBbrM TexHororu.sM Mbr Jrrrrxr, c ro-
cr<ort c;regzr"r 3a AocrrrxeHr,r-sMrr 3arraAubrx KoMnaHr4rl.

Hecrnrorpr Ha 3aMerHr,re ycrexlr paga $upM (3AO
<lpynna <Kpennuri>, Olyll (HnlI <llynrcap>, OAO
<B3llll-C6opra>,3AO <B3llfl-Mznpon> ra 4p.) no cos-

AaHr{ro orerrecrBeHHbrx KpeMrrrreBbrx UFRED, npo6;re-
Mbr c I4x KarrecrBoM r,r cepl4rlnblM Br,rlycKoM ocrarorct.
llpuvznr,r n ceofi crnax zcxo4uoro Mareprratra, TexHo.lro-

rurrecKrrx u enexrpo$uer4rrecKrrx rrapaMerpax roroBbrx
crpyxryp UFRED, pa4rrarlrroHHbrx cnoco6ax perynr-
poBaHus ArlHaMrzrrecKr,rx csoft cls r.r cnlrbHo BbrpiDKeH-

Hori 3aBrzcr,rMocrn 6licrpogerlcrBrr.rr or reMneparypHoro

$arropa npv aKcnnyararltr r4.

B nacroarqee BpeMs Ha MrrpoBoM pbrHKe no.rrBrrnacb
qena-n raMMa BbrcoKoreMrreparypHbrx y.rrr,rpa6rrcrpo-
BoccraHaBJrr.rBaroill14xc-rr ArroAoB (ultraf ast recovery
diodes) Ha ocuoBe GaN- u SiC-uarepzanoB, Koropbre
nueror pa6ovue reMrreparypbr -60...+200 oC, 

ra pu-
HoK [aHHbrx rrpu6opon crpeMr,rrenbHo fiporpeccr.rpyer.
Topuoanrqzuu $arropavrz .sBrrsrorc{ rrx crotr Moct,,
TexHotlorfiqecKue c]Ion{Hoc"lv p ealrv3aL\tlll qIIIroB
na 6onr,lrux rrorrlaA-rrx (lo 100-200 xe. urt) z gp.

Pacclrorplru, HacKoJrbKo peanbHa sogr\loxuocrr 6Lr-
crpo z s$$exrrlBuo ynfrilrrrrb xapaKrepvcrr4Kr{ KpeM

Hr{eBbrx AaoAoB, rrpu6tuzurn nx r 4H-SiC-gzo4an
IIIorrxz r.r JBS-AnoAaM r'rnrl rrpeegoftrv ru.

Kortananz-fi CLIFTON AS us Dcrouzra (na reppnro-
puu P occvru u CHI ecm ee srcx;rrosannr,rrl gr.rcrpz6lro-
rop - KoMrranul <I{nron>, r. Ynr,nroecx) paepa6ora-
na u Haqana npoMbrrueHHlrrl Bbr[ycK ceprlrr MoLrIHbrx
y-rrsrpa6r,rcrpr,tx BbrcoKoreMrreparypHr,rx GaAs p- i- n-
ArronoB c naPaMeTpaMrr:

r vta_rz = 200-1200 B;
o 1o = 1-266 4'
. Ve = 1,4-2,3 B;
1 trrt-- 15-40 nc (jF = 10 Alcwz, dil dt = 200 A/rraxc,

Vr = 100 B);
. ttr2-- 30-80 nc (jF = 200A1 cNP, dil dt =200A/uxc,

Vn = 200 B);

t T j-*- ilo 300 oC'

Ha prnme cu,roeorl9I(E sro caMrre BbrcoKoreMrreparyp-
urre 4uogr,r, pa6octur reMneparFpa Koropr,rx B MeraJrJroKe-

paMmecKrD( Kopnycax runa SMD-I, SMD-2, SHD-6 (KT-
94, KT-95, KT-105), KT-106, KT-43 soauraer250-260'C.
Brrcoryro uaqexHocr pa6orr,r na grr4x reMfleparypax no-
Ka3arrrl orrbrrrrbre c6opxra GaAs p-i-n-gzo4on n OAO (OKB
<tr4crpa> (r. Ynrmoncr).

Hay+ro-roaruvecroft 6a:oti, rurarQopuori pra paspa6onor

n BbrrrycKa HoBbD. GaAs yi-n-pltogoB noc,rrpKrrJm trcoreAo-
narraa, paepa6orca rr rpygr,r coBercKrD( freHbD( r4 r4rDKenepoB

e rorqe 70-x - uaua:re 80-x rogos s (Dr4sr.tr(o-rocil4.recror4

rrHcrrrrfre r,rM. A.@. l4o$Se Poccuircr<oir axaAeMr4r4 Ha).K

( r. Canrr-llerep 61pr) u HVIA T uuntuHcKoro oneKrporex-
Hr+tecKoro r,rHcrrml'Tamr. M. 14. Ka,urumaz4p.

Apceuug ra.mur rro cpaBHeHr{ro c Apyrr4Mrr rrrlpoKo-
3oHHbrMrr rronylpoBognfiKaMlr - ne4oporofi uareprlaJr,
urlrpor(o 14crlonb3yeM brrl Ha pocc14ticK14x npeAfl p14fl Tt4-

sx rpu BbrrycKe CB9-npz6opos. B craronot 3neKrpo-
Hr4Ke HecKorrbKr{Mlr 3arragHr,rMu $upuaurz (IXYS, TT
Electronics-Semelab n ap.) BbrnycKarorcr ro.nmo GaAs,
4uogu Illomxra c pa6ovzuu uarpxlKenr.rxMx [o 300 B u
roKaMr{ Ao 50-80 A Ha crpyKrypax rtpsMoro orulraKcr4,
airbnoro Bbrpaqr{BaHr,r.tr ue rasorofi $aesr.

Texnonorr.rq CLIFTON ncnonb3yer MeroAbr 3rrr4raK-
crranbHoro BbrpaqrlBanlur c:roen ua Nr4r<ori $asrr (LPE).

B nacro.arqee eperr,ra paspa6oraua 6asoeils rexHororr4-rr
aeroroereHlrs GaAs p+ - y i- n- n+-crpyKr)? Ha rroAnoxKax
Ar4aMerpoM nBa groriua; vranrr Hosr,rx UFRED GaAs p-l-
t -Ar4oAoB 3Harrr.rreJrbHo nelreBlre SiC-qlrnoe, c nosrluuri
oAHOpOAHOCTT4 II KarreCTBa cTpyKTypbr [aHHas TexHoJro-

tI4Jr TaKrKe rrpel[orrTl4TelbHee.
Br,rcor<ue npo6znnrre Ha[prreHr4_rr Aocrrlrarorcq 3a-

gannulr npo$mreM nerrlpoBaufi-s grrrlTaKcr4aJrEHbrx c;ro-
en (cna6o.nerzpoeaHuorl 6agr,r ra etrcorooMHoro xaro4a)
v rocroroflrrecrv c$opltrponarnrori trrpnnort i-o6.rracru.

Crpl'rcJpuoe coBeprrreHcrBo Kpucra-rura, o6ecnevrr Birroruee

nrrcoxzrl yponenr, lanranoo6pa3oBaHr{J{, Aocrrlraercs Bbr-

parrlrrBaHr,reM cra6o:renapoeauu oft 6erlorloft p - i- n- o6xacru
B oAHoM LPE upoqecce, KorAa BbrcoKoB olt rur,rir p-i-n-
nepexoA Sopurapyercr sa cqer nepeKoMrreHcaqrrv axqen-
ropHbx flpr4Mecerl repMo-AoHopHbrMr4, o6pa:y'rorqrar,.rzc.r

B ripoqecce yffpawueuoro (perynzpyeuoro) oxnax(qeurnr.
Konrponupyeuar KonrleHrpaqzr pexou6zuarlrroHHbrx
IIeHTpoB B 3rrrrraKcr4a;rbHr,rx cJroJ{x,qr4o4nori crpyrrypu
IIO3BOJIfi eT AOCTIITII I{CKJIIOqI,ITeJIrHO HU3KI,IX 3HaSeHI4ft
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Puc, 1, Crpyrrypa Kphcrama p-i-n GaAs-
gro4a: 1 - arogHaF MoHoKpIcrannhqecKafl

p*-o6nacrs; 2 - snilrarcilansHaH aHoEHaH,

Ha EBa nopFEKa 6onee cna6onerrpoBaHHar

o6nacru p-vna; 3 - enurarcilanuHaq

cna6onernpoeannan n -o6nacrs raroga;

4 * enrrarcranuHaF cilnbHonerilpoBaHHaH

rorran n+-6y$epHan o6nacrs raroga;

5 - N4esa-o6nacru; 6 - orrrrvecxue KoHTaKTbl

rro paAr{aqrroHHori o6pa6ome GaA s Fi-n-crpyxryp
Morfr [o3Bo[,rrb GaAs y i- n- guoAaM qparo[secKr4

cpaBn.srbcr c SiC-Azolauz no 6lrcrpogericrnraro,
rrpr4 groM y GaAs yi-n-gr4oAoB coxpaHsercflpfrl,
rrper4MyqecrB.

Ha puc. I npraee4ena 6a3oBar crpyKrypa Kpr{-

cranna GaAs p - i- n- nuoga.
flpoSranz pacnpe4ereHrls rpr4Meceri B crpyK-

rype noKa3aHbr ua puc. 2.

flpouexyrov:r.at p- o6tacrb co3gaHa Ars
yBenileeHur xos$$uqueHra Mrrrocrt4 S = tft,
3a cqer 6o.rree pannouepuoro pacfipeneneur{s
gneKTpoHHo-Ar,rpovnori rrJra3Mr,r B Br,rcoKo-
or'rnort raro4nori aone ra cHlrxeHrrr ee rpa[rreH-
ra (npo$una) HeocHoBur,rx nocvreleri r,fruzu
rrHrxeKrlr4ouHoro nepexoAa.,{annan KoucrpyK-

Utrt peuaer ex{e oIHy 3anaqy, xaxori qerqercs

ArlHaMuqecKafl ycrortvunocrr (uecuorpr na urr-
r<r,rri pexzlr rortr.tyraqrar). llpra pexrar're o6par-
HOrO BOCCTaHOBJTeHI4.TI, I4 3-3a HepaBHOMepHOCTL

3nexTponno-Aupovnori ura3Mbr, B crrny Her{3-

6exnrrx Sarropon, TaKrlx KaK TonllrlHa grrr4-

TaKcr4arrbHoro cJros I]I BpeM_s xfl3Ht4 HeocHoBHbrx

uoczre:reri, vepe3 Ar4oA nporeKaer (xBocr) ToKa,

KOr[a B TO rKe BpeMr npr{JroxeHo MaKcrrMaJrb-

Hoe fiocro.trHHoe HarrpriiKeHr4e. Ecnu IGBT- ulu
MOSFET-r-rrroq lepe6nroqaercr pe3go, Ha Ar4one

6yAyr pacru o6parHbrri ra xsocrosori roK, pe3-

xrari nepenag HaflpflKenr,rr Uygu Urrtpuneger
r 6o.nruorZ cKopocrr4 :rrapacranrrfr EalpoKeHrls
dUldt npu oqeHb Bbrcorov dlldt. gra npo6:re-
Ma 3aMerHo cHrrrKeHa AaHHori roncrpyxqraeri
Kpncranna GaAs p-i-n-AuoAa, rrro orpaxeHo
Ha pr4c. 3. Muur,rua.lr,Hoe 3uarreHr4e 3Hepr[rr
Bropr{euoro npo6or GaAs p-i-n-woAoB B r(op-

rycaxlO-22} (15 A,600 B) cocran.nxer 20 u[x
(ua pzc. 3 s'to 20.6 mf ), uar<crarnlalbHoe - Ao-
cruraer 60 rtrflx, qro roBopr.rr o BbrcoKoti AuHa-
Mz.recrori ycrorivunocrz [rrogoB CLIFTON.

9ro raroe BbrcoKar pa6osa-s reMfieparypa
Ga As p- i- n- auora ( CLIFTONX

Ero:
He3aBvcr4Mocrb BpeMeHrr BoccraHoBreHr4_s trr

or TeMneparypbr;

He3aBrrcr{Mocrb r4 orcyrcrrue pocra Q'
oT TeMrreparypbr;

He3aBrrcI4Mocrr, o6parrroro rrr4KoBoro roKa
or reMrreparypbr;
He3aBr4cr4Mocrr rosS$zqzeuTa (MflrKocrr4>

or reMneParypbr;
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PacqorHxe, Xpin, M(M

Pnc, 2, KoHqenrpaqiloHHbni npo$hnb

. ynpaBjlteMocTb 3aBr,rcr4MocTl4 np_sMoro na-
genun Uo or reMleparyprr (noloxraremna-a
,rnrr orprrrlare.nrnax), qero Her r,r He Moxer
6rrrl y SiC-gzoAa IIIorrKu.
Xecrrca.s <<MqrKocrE,> KpeMHr,reBbrx UFRED

lr MrrKar (MrrKocrb> GaAs p-i-n-nuo[oB c po-
croM reMneparypbr noKa3aHl,r Hapr4c. 4. llytfieit
aHrr4peKJraMbr nn.fl Si UFRED Her.

lIo csor4ra [uHaMuqecKVM xaparTepr,rcrr,r-
KaM BOCCTaHOBIeHT{S r4 COnyTCTByrolqrrM
gHeprerr{qecKr4M rrorep.f, M GaAs p-i- n-guogrr
B Ar4arra3oHe go 200 oC [paKrrlqecKr4 He ycry-
naror SiC-4noAala lllorrru, sHure c'rori re[4-
neparypbr - rpeBocxoAxr r.rx. (llonpocry

SiC-AIX He pa6oraror npr.r reMneparype
srrrue 200 oC, onlr fipeBparqarorc.rr B repMo-
pesucrop.)

B.naro4apx uruporort io6nacrra eMKocrb Ar{oga
3HaqrlreJrbHo - B rprr pasa (!) 

- MeHbrrre, qeM

y SiC-gzoga IIIorrKr4 r4 3Harrr{re.[lno e rleHrmefi
crerreHr4 saBncv't or Harrp-alKeHr,rq. A ero - sa-
croru. llpegerrna-s .racrora G aAs p- i- n-gnogou
rrorrru Ha ,qBa nopflnKa [peBocxoAr{T KpeMHne-

Bbre Ar4oAbI I,r, lpeArronoxr,rTeJrbHo, B ABa pa3a
(npz T = 250 'C) rpeBocxoAr4r cacrory KoMMy-

raqzu SiC-guoAon Illorrrz.
Oueprra-a gznanr4rrecKrrx [orep s npu T = 25 oC

u T= 100 oC noragana :,j.apvc.5. Pac.rerH no-
Ka3brBaroT Bo3pacTaHr4e rroTepb npr{ fiepeKrroqe-
nrr y SiC-groAos IIIormn npu T>175"C.
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Plrc, 3. Xaparrepilcl/Ka gHepFril naBhHHoro

npo6oe
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Puc, 4, TervrneparypHaH 3aBilc14Mocrb xapaKTepllcTt4K o6paTHOrO BOCCTaHOBTTeHhfl:

a) rpevnneaurr)r ynbrpa6btcrpbtit Mou.lHbtitAt/o[; 6] rnnep6urcrpurri rvor4nurrl GaAs-gr,rog

Pttc. 5, 3Heprnn AilHaMhqecKhx norepb
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Prc. 6. Tr,rnr,t.rFiafl o6parHafl BAX npr,l paaHurx

reMneparypax [pa3Mep Kp14cranna 3x3 rr,rr,ir)
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Tc, reMneparypa Kopnyca

Pt,tc, 9. 3aeilcnMocrb npFMoTo roKa or

reMneparypbr ynbrpa6brcrpbrx Mou.lHbrx Ar4oEoB

Ha puc. 6-8 noragaur,r o6parnne u rtp-*Mbre

BOJrbr-aMrrepHbre xapaKrepr4cruxu GaAs p- i- n-

AT4OAOB B 3aBr,rCrrMOCTr4 OT TeMrrepaTypbr.

Ta6nr,rqa 1, Cpaanenrae roKoBbx xapaKTepilcl4K

Heo6xogurrao oTMeTrrTb Bo3Mo)rcHocrb pery-
JII{poBKa xoe$$vquenra reMrreparypnort ga-

BI{cI,IMo crr4 npxuori BAX or orprrrlarenbHoro
(pnc. 7) Ao noJrox(rrreJrbHoro (prac. 8) u,:rv

crainnugarrytr4 ero, gro BaxHo rrpr4 pa6ore
c MOSFET, IGBT rz:nr nprr r4crro.Irb3oBaHr.rr4

B Bbrrrp;rMvrelt nrrx 6:roxax.
Cpannenze Harpy3orrnr,rx xaparrepracrrzr 6u-

crpogerf crnporqlD( Ar{oAoB Ha ocHoBe pa&'rr{qHr,rx

Marepr,rzLrroB flpfiBoAnrc-fi Ha pr4c. 9 v n ra6ruqe 1,

qro IroKa3brBaer g++eKTr,rBHocrb rrpr{Meneurr-rr

GaAs p-i-n-guoAoB B pa3nurrHrrx npeo6pasona-
TeJrbHbIx ycrporicrsax u sogr4oxHocrb rrD( ycflettr-
noli rour<ypenqrrr4 rro rr,'rorHocrra npeo6pa:onan-
Hor? gHeprrrrl ua egranuqy o6reua.

Cpannure.rrrubre xapaKTepr-lcrr,rKr.t HoBbrx

GaAs-graogon u SiC-gzogoe Illorrru nprrBe[e-
w;'sra6ru\e2.
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VF, npcMoe xanpnxeure (B)

Prc, 7, TnnileHure npflMbre BAXynbrpa6btcrpbtx

GaAs-graogoe Ipasvep rpucranna 3x3 MN,t,

YRRM = 400-800 B, orprqareriururr.r

reMneparypHbt;r Ko3++ilqheHr YF

B 3aB[CL1MOCTI,1 or reN4neparypbt ynbrpa6btcrpbtx Mot4Hblx Al40AoB

-GaAs 260'C -SiC 175"C
(30 Hc) *si 150.c

(28 Hc npu
25"C)

J L
Vp, npnuoe Hanpnxeuue (B)

Prc, 8, Cpasnr,rrenbHbte npnr,rrrre BAX UFRED

t1 200 B) - Si, SIC-ILJ.J n GaAs p-i-n-sr,rogoe,

nofl oxu4TenbHbrfi reMneparypHbln KogSSilqneHr

15
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1,50,5

Ilpwdaflue. * f Ip e AnonaraeMoe 3EaceHqe.

conocraBfleHu4e Hoesrx UFRED il SiC-gr,logoe Ulomrzr [SiC-EL]ll

3rovenre U5 npr T,op". = 200 "C, B
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Ta6nnqa 3, PeansHure xapaKreprlcli4Krl ToroBbrx K Bbrnycry GaAs p-l-n-4nogoe

UFRED. ] 250 >'10 1,6 <30 d5...+250 >1,0 4Yc,2r-7x

sMD-0,5
SMD-]
IO-254
rwse
SMD.:I
SMD:2
TO,r.5t
{Kr-97A}
To259
tKr-lo5l
sHD-6

{KT-l 06)

UFR€D.? 250 >50 1,6 -<30 -65.r:1250 >1,0 Nc,2r-7x'

UFRED-3 
- - 600-r200 l5 1,8 <50 -65...+250 >1,0 4Yc,2x-7r

SMD-0,5
SMD.I
SMD-2
to-254
(KT-e7Al
ro-259
{KT.t 05}

SHD-6
(KT-i 06)
ThinKav*

UFRfD.4 50 1,6-2;2 '<30 -d5.: ,+250

"'o

SMD"1
sMD.2
14.25t
tl(l.?7Al
TO.2s9
1ru'-lq5t
rgHD.6

{Kr-r q6)

UFRED-5 600-r 200 t00 1,6-2,2 <80 -65...+250 >1,0 4Yc,2x-7x

IO-259
(KT- r 051

SHD-6
(KT-r 06)

UFREB-6 t200 150 2,2 <80 -d5;,,+250 >1,0 4Yc+$Y6, !x.3;
na 7r

TO.259
{KT-t05}
. sHD-6 ..

tn $61
Thia{aui

npuMeoflu*.UFRED ner.o trHrerptrpy.rcs c MoSFET u IGBT e oa'oM (optryce, p6^o floB'luar Ex qacror'Bre
u 3EepreTucec(ue xapa(TepucTu((.
" Kopnyc 1ga nonepxsocrnoro uourma ThinKey uaHtrpyercc ( paopa6orre (uaxcauulnal pa6ovax revreparypa 200 "C,
HyneBu trHAyKruBEocrb, ttc,6p Ao 2 Mlq).
** Ha Hanpqxeqtre 600 900 B trocraB(a B TeceEtre 3 EeAerb c MoMeFra 3MBKu B (opnycd SMD 0,5; SMD I trn! Ap.,
e rou vucle 6ecropnycsoe ucnolreste. llo ocranBHBrM no3uqtrsM cpoKtr trocraB(tr - 2 3 Mecrqa.

Pea.nurre xapaxreprrcrrrrur roroBbrx K Bbrny

GaAs p-i-n-guoAoB rprrBeAeHr,r B ra6nrqe 3.

Cpaenure:nnue Ar4 HaMrrqecKrre napaMeT

FRED, UFRED Si-4zogon uGaAs p-i-n-auoi
rroKa3aHbr B Ta6II4UaX 4, 5 U Ua COOTBeTCT

rcrqI,Ix rpaoI,IKax 3aBr4 crlrMocTeri ToKOB

xaPaKTepr4cTrrK oT qacToTbr, nprrBeneHH
Haprrc.10,11.

I n6puguzaqux (rr.raxpoc6opxa) 4anur.rx g.

AoB C rrr4rraMrr 2n8298 (uo.rryuocronax cxet
loKa3ajra ycTortqr.rBocTb pa6oTbr TaKoro nonyl
cTa rr MocTa Ha 3Tori ocHoBe Ha qacroTe 250 r

He xy)Ke, qeM cxeMorexHr4r{ecKzrl r.r oyHKrIr
IrarrbHbrri aH&'ror APTC80H29SCT c SiC-auola
Illorrxu. Bo ncxxolr c.nyrae, yxe cefrqac GaAsr
n-nlrolbl - xopouee rroAcnopbe AI-g cO3Aa]

HoBbrx Br,rcoKoe$$enrunnrx npeo6pasoeare;
gneKrpogHepruz (sneproc6eperaulaJr riporpi
ua OAO <Pocorricra-s s,'reKrpoHr.rKD).

Heo6xo4zno orMerrrrb, rrro KoHcrpyKr
Kpr.rcTanna B correTaHun lrerarurueaquerl anr

Horl rr KaroAHor)t o6nacrert no rr4rry 3onoro/3o.
TO IIO3BOISeT Br,rilOtIH_STb MOHT;DK KpIICTiUIJ

s DirectFET- ruz ThinKey-Kopnycax c Aoc:
xeHr.reM rracror KoMMyrarlzr4 (npeo6paaoaaur

Ao 2 Mfq r4 Bbrrrre Bo BceM pa6o.reM Ar.rarra3(
TeMnepaTyp, a TaKxe c xopouieri eo:I4oNUOCr

lprMoro MoHTaxa n rra6pzgnr,rx MorqHr,Ix I
,qynrx, Mr4Kpoc6oprax Btr{ll.

Hoer,ie Bo3Mo)r(Hocrrr LPE-rexnolorau
3ro He rorbKo GaAs p-rn-graoAHbre crpyKryl
llom.il-figrcfl sogMo)Krrocrb co3AalHrrr B TeqeHr,re 6j

,Karlrrrero BpeMeHr4 aHaJ'Iora IGBT-K;rrotra Ha rc
go 150 A, Hanpxxenze 1200 B cqacrorori roulry
qua ao 300 rlq, ro ecrr, Bbrrrre, qeM y KpeMH[eB
IGBT, ua nonnoprrKa, c norep"rrMr.r gHeprrrn n
neperrTroqeur4r4 3uarrr,rre,'rbHo 6oree Hrr3xrrMa, 9

y KpeMHr4eBbrx [pr46opoB. Koncrpyxqrza 4anu<
Mrorra 6yner nplrnegena e rry.6-rnrKarlurr B cneny

xIeM HoMepe xypHana (CD).

B revenze roga rr.lranr,rpl'rorcs cneAyrorq[e p
pa6orKr Ha ocHoBe GaAs f -p-i.n-n+-c"rpyxry
1. Monlnr,rri GaAs p-i-n-guoA c rrapaMerpal

1200 B; 1000 A; 2,0 B; 1 Mfq,200'C.
2. Br,rcorosortt'rnr,rri crol6. llapauerprr: 6,

12 rB; l-100 A; 50-200 uc;200 "C.
3. B none sperutr - npopa6orKa cnenyn[Ir4x r

npanneuuii: Ar4rrrcropbr (go 300 xlq), ynp;
r-seMbre rupr4cropbr (Ao 300 xlq), s$$errr

?po
P roo
)s
9eo
E
360
)s
i+o{o-+ 20

io 10 100
f, Hacrora (xl-q)

Puc. 1 0. 3aancllvocru roKoBbtx xapaKTepLtcl4K or qacrorbt

[creaxnocrs 6 - 0,5, dl F/ dt = 1 000 A/H,l<c, Ic = 1 00 " C, B,ro."1 = 0,6 "C,/Br]

Ta6nuqa 4, CpaaHnrenuubtexapaKrepilcl4Kil SI-FRED, Si-UFRED il GaAsp-l n-!r,ro[oB

Vn =12008
T;=125"C

lF=50A
%.=6008

dildrJ 900 A/Mxc
lo = 50 rlr
T' = 125 "C

Hxgyxiranor xorpyrxo

' lr'45A
V6= 300 B

dildt= 1000A/uxc
. T.r = 100 "C

' 'lr r 50A
V"" = 600 B

diTdi: t ooo lTuxc
' Tr = 25-2d0 "C

l4rlynlrror rorpyrxo
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raSa

brrycKy

e3.
rMerpbr

4r4OAOB

lrcrBy
KO BbIX

CHHbIX

,IX AIIO-
cxeMa)

onyMo-

250 xlq
IIKIIIlO-

EOnaMr.r

aAsp-r
r3AaHII-fl

Bareneft

)orpaM

)yKrIuq
ft anoA-
oiao"no-

:TAJIJIOB

AOCTTT-

rnannx)

Ina30He

HOCTbIO

bIX MO-

tf1114

.Krypbr.

rne6tw-

HA TOKI,I

)MM)'ra-

HUeBblx
']d]lnprr

MI4, IICM

IAHHOTO

JleA)'ro-

Irie pa3-

)'!'Kryp:

eTpaMrr

,r,i: 6,5-

ur.rx Ha-

vnpaB-

Iexrue-

nrre $oronpueMHr{Kr{, pagrror43oronHbre rrc-
rorrnrrKr.r firirauun, JFET, p- n-p-rpaH3r{crop},r
:o 400 B, >1,5 [fq, repMo4arrrr.rKr.r, AereKropbr
rauua-nerfrpoHHoro rr3nyrreHutr v np.
]' Pocc\nr nomJrsercs Bo3MolKHocrL BcrloMnrrrb

-30€ crraBHoe npoflfioe rr Aocraro*ro 6brcrpo u 3S-
:EhTrrBHO pa3Br{Tb AaHHOe nepcleKT[BHOe \lHHOBa-

rroHHoe HarrpaBJreHr4e n o6nacna eneproc6epex€Hwr.

..ua,roron npn6opoB, [puBeAeH]sx B AaHHofi craft,e

.rnr D'rarMpyeMED( n paspa6orxe, ne cl-qecrByer.

H s no x euuw e rco u cmpyxmu4ub re, m exrT o n o ztt-

'tEc1cue, mexHultecKue peueHufr nacmont4eil cma-
mt u n4tnomot uHmenfleKmyarouoil co6cm0en-

uocmoto a4mopo| cmamau, QupuCLIFTON AS
t. Tapmy, Ocmonun); <Llumenco6>, (WHTOH),

:. Ytrotruo&crc).

6asa

5 zoo

5 rao
,! roo

I 140

5 120
tr 100
)SsEUr ^^dbu
8- +oo- 20

?o

Pnc. 11 , 3aencl4rvrocrs roKoBbrx xapaKTept4cli4K or qacrorbt

[crsaxnocru 6 = 0 ,5, dlF/ dt = 1 600 A/nlcc, Ic= 1 0O "C, B,rr-.7 - 0,3 "C,/Br]

f, 9acrora (xl-q)

Ta6nuqa 5, CpasHnrenuHbiexapaKrepL4crurrur Si FRED a GaAs ri n nHoAoB

Morcluonunoe
o6pornoe ronprxerre,

B

I 200 I 000, 1 200

A 100 t00
Teuneporypo nepexo4o,

'c T, -10...+ 150 -65...+260

lr=,l00A
l,=25'C 1.j l-9

lr=504
T, =25oC 1.65 l_8

nunprxe6h6,
T, =125"c 1.9 T. - 260 oC 1.7 2,1

C6porruri rox yrerxr, A lR Vn=12008
T,=25"C I00

Vr=1200B
T =25"C l50xl0-o 300x I 0-o

Tr = '125 "C 1.2
T, = 200 "C lxl0r 2x I 0-3

T, = 260 "C l0xl0-e l2xl0r
Tox oSBomoro

A lrmt

h= I00AV€c=600 s
dildr= i600Aluxc
: [o=50rlg
.'. Tr=125:'C

l'lxlyxraaror rcrpysro

7A

lF.100AvccE6003
di;/drs ld00.Al**c,
. Tr,=f{126QrC..
higymoxor.xorpysko

54

3oprg o6porroro
cqorosnerlq, lxKn Q** t8

8peilr o6ponioro I 400 ,t0

I -i rron, rc t^ 44 34

2.ilxon. ec 356 6

3nepur norepr
E,". 6,5 0,09

Marpo lpynn - o$ilqilafibHbrt4 Ar4crpil6bnrop Power lntegrations Ha repp]rrop1414 Poccuu r,r CHI

MAKPO
I-E>zl-lI-l
BHrapcB Ka!ccreo

Exareprn6ypr ren.:(343) 379 03 68
Pocroe-na-floHy ren.:(863) 227 03 93

EPOWERHINTEGBATIONS

ult/P0Kl/rr/ [ilAnA30H BXoEHbrx nilTAtot!t/x HAnpflxEHt/N ss-zosvRc
n03BOI|RtOT cTpol/Tb r/cT0LrHilKt/ nilTAHl/fl MOIIHocTbro !0 300 BT.

PAEoLI il ll TEM n EPATyPH bl Yl !l/Al-.IA30 H -40...+'1 40oC

TEXHO'IOI-YIfi SHEPTOCSEPEXEHI/Ifi ECOSMART

LIJ II PO KAfl II I/ H E I/ KA KO P NYC H bI X I/I C N OI H E H I/ YI

HAfi il Lt t/ E 5OJt bU0 r0 K0It tl LTFCTBA BCTPO EH H btX OyH KUyl ti

.\
/- ltf

\;'
ge6oxcapu Ten.:(8352) 42 61 03
Honocn6upcx ren.:(383) 233 34 87
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