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O komnaHuu CKTO NMPOMMNPOEKT

CKTO MPOMIPOEKT — cTpouTenbHO-KOHCTPYKTOpPCKas

C KTO TexHonornyeckas opraHnsaums, ¢ 2001 roga npegocTaBnsio-

as KOMMNIIEKCHble YyCMnyrn no ayauTy, NPOEKTMPOBAHMUIO,

W PEKOHCTPYKLUMM U TEXNEPEBOOPYXKEHUKO MNPeanpuUaTUin 1

Hay4HbIX LEHTPOB MWKPOINEKTPOHUKM, (DOTOIMEKTPOHUKN,

POTOHMKN, POTOBOMBTANKN, MUKPOMEXAHWUKN, MUKPOMMIOUANKA, UHMpOPMATUKK, MaTe-

puanoBegeHust 1 NpubopoCTPOEHUS!, C KYUCTbIMU NMOMELLEHUAMMUY» KriaccoB 3/4/5/6/7/8/9
NCO unA/B/C/D GMP.

Ortpacnesble 3aka3vmkn CKTO NMPOMIMPOEKT:

» PapunoanekTpoHHasi NPOMbILLIIEHHOCTb

» [MpmnbopocTtpountenbHas npombiwneHHocTs BBCT

* [1pOMBILINEHHOCTb CPEACTB CBSA3U N MHGOPMATUKN

» PakeTHO-kOCMMYECKasn 1 aBUaLNOHHAsA NPOMBbILLNEHHOCTb
»  ATOMHasi NPOMBbILLIEHHOCTb

» OHepreTuka u dpotoBoNbLTanNKa

» MeguumHa, 6uonorus, bapmaueBTmka

- Hayka n obpasoBaHue

CerogHsa komnaHua CKTO NMPOMIMPOEKT paboTaeT B napTHeEpPCTBE C MEXAYHapOOHbIMMN
crneunannanpoBaHHbIMM KOMNaHUSIMK U Npeanaraet 3akasvuKy NoMHbIA CNeKkTp yCnyr no
PEKOHCTPYKLUNN U TEXNEPEBOOPYKEHNIO BbICOKOTEXHOIOMMYHbBIX NPEANPUATUAN C
«YUCTbIMU NOMELLIEHNAMWNY, BKITHOHAS:

« TEXHONOTMMYECKUMA N UHXXEHEPHO-CTPOUTENbBHbLIA AYOWUT, Bkntouas:
o6cyxaeHne BONpOCOB NPUBEYEHNsI MIHBECTULIMIA NS OpraHu3aumnm NponM3BOACTBa,
TpaHcepa TEXHOMOMMin, NocTaBoK 3apybexHoro obopyaoBaHus, Bblibopa ucnors-
HUTenen paboT, pa3paboTky «[JopoXXHOM KapThbi» UT. 4.

« MHBECTUUWMOHHOE MINAHNPOBAHWE, BKntoyada: aKCnepTu3y MHBECTULMOHHbBIX
NMPOEKTOB, WHXEHEPHO-CTPOUTENbHBIA N TEXHONMOrMYECKUn ayamT, pas3paboTky
KOHLUENUMA 1 NpennpoeKkTHbIX NpearioXeHun, GusHec-nnaHoB, CONPOBOXAEHME
BblbOpa NPOMbILLMIEHHON MNOWaAkn 1 noceleHns 3aBogoB-npoussoguTenen
0bopyaoBaHUA U T. 4.

« MPOEKTUPOBAHME MPEAOMNPUATUW, Bkntoyas: pa3paboTKy, 3KCNepTusy u
TEXCOMPOBOXAEHMNE MPOEKTHO-CMETHON, pabo4yen, MOHTa)XHOW, MCNOSTHUTENBbHOWN
AOKYMEHTaLUuUK, BbINOMHEHNe PYHKLNIA reHeparibHOro NPOEKTUPOBLUMKA U T. A.

« PEKOHCTPYKUMA MPEONPUATUI, Bkntouas: reHepanbHbI Noapag Ha BbIGop,
MOCTaBKy, MOHTaX, MyCKO-Hanagky v ksanudukauunio nHxeHepHoro obopyaoBaHus u
KOHCTPYKLMI K4YUCTbIX MOMELLEHNINY, CTPOUTENBHbIV HAA30p, 00yYeHne n T. 4.
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« TEXMEPEBOOPY>XEHME MPEOMPUATUN, Bknioyas: reHepanbHbliii noapsaa Ha
BbIOOp, NOCTaBKy, OOBA3KY M 3amyCK TEXHOSIOrM4Yeckoro obopyaoBaHust U MaTe-
prarnoB, TEXHONOrM4Yecknin Haa3op, obyyeHune, cogencTene TpaHcepy TEXHONOrMA
UT. 4.

« CEPBUCHOE OBCIY>XNBAHWE, Bkntoyasn: rapaHTUNHYIO U CEPBUCHYIO NMOCTaBKY
TpebyeMbIx MaTepnanos U KOMMMEKTYOLWNX, UHXEHEPHbIX KOMMNOHEHTOB, 3MEKTPOH-
HbIX BGr1OKOB, Y3r0B, AeTaneun, NPorpamMmMHOro obecnevyeHuns s TEXHONOrMYeCcKoro
060pyA0BaHUA, UHXEHEPHbIX CTAHLMIA M KOMMITEKCOB YNCTbIX MOMELLEHUA U T. 4.

HALUN KOHKYPEHTHbBIE MPENMYLLECTBA:

» C 2001 roga ycnelHo peanusoBaHo 6onee 230 KOHTPaKTOB

¢ Hanuune nNpoekTHOW, MHXEHEePHO-CTPOUTESNbHOW N TEXHONOrMYEeCKOM KOMaHAabl
creynanucToB

« Hanuune aHanoroB paHee pa3paboTaHHOW MPOEKTHOM M paboyert AOKYMeHTaLmm
ANsi KpUCTanbHbIX M COOPOYHbIX MPON3BOACTB

« Hanuune nuueHsnn CHB Ha paboTbl C JOKyMEHTaMM, COCTaBIIAIOLLMMU rOCTanHy

+ [1BKMIN Nnoaxon B NPUHATAM 1 OCYLLIECTBIEHUM PELLEHUI MO MOAEPHM3ALNN BbICOKO-
TEXHOSMOMMYHbIX U HAYKOEMKMX NPeanpUATAN C K4UCTBIMN MOMELLEHUSIMUY»

+ OTnaxeHHbIN anropnT™M PEKOHCTPYKLIMKN M TEXNEPEBOOPYKEHNS NPEeaNPUATUN

« Hanu4ine eBponemncknx ToproBbIX KOMMNAHNN-NAPTHEPOB, NHTErPUPYIOLLIMX NOCTaBKU
NHXEHEPHOro N TEXHOSOMMYeCcKoro 06opyaoBaHUs, KOHCTPYKLUUIN «HUCTLIX MOMeLLe-
HUIA»

+ Hanuune napTHEpcKON WHMPACTPYKTYpbl BOCCTAHOBMEHUSI TEXHONOMMYECKOro
obopynoBaHus B EBpone n Asun

« bBonee 50 cneumanmanpoBaHHbIX MAPTHEPCKUX KOMMNAHUI-CYybnogpsa4mKoB
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KomMmnaHuu - npoun3BoaunTesin TeEXHOJNTIOrMYeCKoro oﬁopyp,osava

LPE
WNtanusa

Komnanwus LPE S.p.A, ocHoBaHHasi B MunaHe B koHLe 1960-
X FOA0B, B HacTosiLee BpeMs paboTaeT B CEKTOpe Nomnynpo-
BOOHWKOBOW TEXHOSOMMK, NPON3BOAUT YCTaHOBKW razodas-
Hov anutakcum (CVD).

www.lpe-epi.com

AIXTRON SE
lepmaHus

KomnaHusa AIXTRON SE cywectsyeTt ¢ 1983 . Cneunanmau-
pyeTcsi B 06nactu ocax4eHUs CroXHbIX NOMynpOBOAHUKO-
BbIX MaTepuanos. KomnaHusa npoussogut yctaHoBkm MOC-
rmapvaHon anutakcum (MOCVD).

www.aixtron.com

SCIENTA OMICRON
epmaHus

KomnaHusa Scienta Omicron npoussoguTt obopynoBaHue
ocaxaeHnAa TOHKUX MIIeHOK, 3]'IeKTpOHHOI7I CrneKkTpocKkonuu,
CKaHupyoLen 30HA0BOW MUKpockonuu. Komnanus npegna-
raet cuctembl MBE pnsi BbICOKOKA4eCTBEHHOrO poOCTa,
YCTaHOBKW MOMNEKYNAPHO-NYYEBOM AMUTAKCUN.
www.omicron.de

ASM International
Huoepnangbl

Kopnopauna ASM International 3apeructpupoBaHa B
1968r., wrab-kBapTnpa pacnonaraetca B Anmepe, Huaep-
naHabl. KomnaHusa sBngeTca ogHUM W3 OCHOBaTenemn

I'IO.I'IyI'IpOBOD,HVIKOBOVI NMPOMBbILLUITIEHHOCTU.
www.asm.com

RIBER SA
dpaHums

®paHuy3sckas komnaHusa Riber SA pabotaet ¢ 1978 roga.
KoMmnaHust mpousBoguT M MNOCTaBMNSAET LUMPOKUN CMEKTP
CBEpPXBbICOKOBaKYyYMHbIX MJ13 cuctem.

www.riber.com

TAIYO NIPPON SANSO

CORPORATION
AnoHusa

c TAIYO NIPPON SANSO
The Gas Professionals

KomnaHnusa Taiyo Nippon Sanso ocHoBaHa B 1918 rogy,
ABMSIETCA KPYMHEeMWuM B ANOHMM Npou3BOAMTENEeM Mpo-
MblLlNeHHbIX ras3oB. TNSC obecneynBaetr cTabunbHble
NMOCTaBKM YCTAHOBOK OCaXXAEHWUS MeTannopraHu4eckunx
COeAMHEHUN 13 razoobpasHom asbl.

www.tn-sanso.co.jp

CSD Epitaxy
CWA

Komnanna CSD Epitaxy sapeructpupoBaHa B 1989 r. B
Fremont, California, USA. KomnaHusa siBngetca dunvanom
Tetreon Technologies (Benuko6putanus) s CLUA.

www.csd-epi.com
www.thermcosystems.com

VEECO INSTRUMENTS, Inc.
CLUA

KomnaHus Veeco, ocHoBaHa B 1990 T.

MpousBoguT n nocraendetr yctaHoBkn MOC-rugpugHowm
anutakcum (MOCVD), MonekynspHo-rny4yeBon anuMTakcum
(MBE), opyrue yctaHOBKW ONS TOHKOMSIEHOYHbIX TEXHOO-

M. www.veeco.com
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BBEOEHUE

dnnTakcna aBnseTcs ogHUM U3 6a30BbIX TEXHONOMMYECKNX NPoLEeccoB Ans kotoporo CKTO
MPOMIPOEKT nocTtaBnser HOBOE W BOCCTaAHOBfIEHHOE 0OOpyAOBaHWE OT BeAYLLMX
MUPOBbIX NPON3BOAUTENEN.

OnuTakcnanbHoe 06opyaoBaHMeE NPUMEHSIETCA B NPOLIECCaX M3rOTOBMNEHMSI MONyNpoBoa-
HUKOBbLIX MPUOOPOB B MUKPOINEKTPOHUKE, PaAMOINEKTPOHHOW MPOMBbILSIEHHOCTU U
NpMBOPOCTPOEHUMN.

K nonynpoBoaHMKoBbIM Npubopam OTHOCSATCS:

MHTerpanbHble cxeMbl (MUKPOCXEMbI) U MUKPOMPOLLECCOPLI

MonynpoBogHMKOBbLIE AnoAbl (B TOM 4ucie BapuvKarnbl, CTabunuTpoHbl, ANOAbI
LLoTTKM)

TupucTopbl (TPUHUCTOPbI, CUMUCTOPbI, CUMMETPUYHbIE LUHUCTOPbI)

TpaHaucTopsbl (bunonapHbie, Nonesble, OMNONSPHO-MNOSEBLIE)
MonynposogHukoBblie CBY-npnbopel (CBY-MUC, CBY-TpaHauctopel, CBY-anoasl,
NaBUHHO-NPONETHbIE AnoAbl, Anoabl MaHHa, n ap.)

CBY MEMS-npubopbl (PagnoyactoTHble M3OMC-nepekntodatenn n MOMC-
KOHOEeHcaTopbl NEPEMEHHOM EMKOCTW, MHTEerpupoBaHHble MOMC/KMOTI-pe3oHa-
TOpbI, N Ap.)

OnTO3aNeKTPOHHbIE NpUBOoPbLI (POTOTUPUCTOPDLI, hoToamoabl, hOTOTPAH3UCTOPHI,
hOTOPE3NCTOPDI, COMHEYHbIE ANIEMEHTbI, AETEKTOPbI AAEPHbIX U3ITYyYEHUA, CBETO-
AnoAabl, NONynpOBOAHMKOBBIE Nasepbl, ANEKTPONIIOMUHECLEHTHbIE U3TyYaTenm)
Mpu6opsbl ¢ 3apsagosor cBA3bio (M3C-maTpuubl Ha 6a3e aHanoroBblX MHTErPanbHbIX
MUKPOCXEM COCTOSILLIMX U3 CBETOYYBCTBUTESNbHBLIX ()OTOANOA0B)

TepmMope3ncTopbl, BApUCTOPbI, MarHUTOPE3UCTOPbI, AaTYMKK Xonna, 1 ap.

B Hawwem 0630pHOM KaTarnore npeacTaBneHbl KpaTkue cBegeHust no o06opyaoBaHuio:

lasodasHom sanutakcum (CVD)
MOC-rngpungHow anutakcun (MOCVD)
MonekynspHo-ny4yeBou anutakcum (MBE)

-7-

000 «CKTO NMPOMIMPOEKT»
124482, r. MockBa, 3eneHorpag, npoe3a CaB&énkuHckun, A. 4
E-mail: ckto@ckto-promproekt.ru; www.ckto-promproekt.ru; Ten. +7 (499) 530 83 10




O6opyanoBaHune komnaHuu LPE S.p.A.

KomnaHms LPE S.p.A., ocHoBaHHas B MwunaHe B koHue 1960-x
rogoBs, B HacTosiLLee Bpemsa paboTaeT B CeKTope nornynpoBOAHMKO-
BOM TEXHONOrMu, NPOU3BOAUT YCTAHOBKM ra3oasHon anuTakcuu
(CVD)

YCTAHOBKWU FA30®A3HOMN 3ANMUTAKCUU (CVD)

PE 106 CVD

» Pasmep obpabarbiBaeMbix nnactuH: 3",4", 6"

e VHAOYKUMOHHBI HarpeBs

Tpex3oHHas cMcTema Bripbicka rasa

« BnokupoBka 30HbI 3arpy3ku Anst NPOAYBKM MHEPTHBLIM ra30M MEXAy

3anyckamu

e ToHKMe, TONCThIE U Cynep TONCThbIE ANMTaKcHarbHbIe Cron

e MHorocrnonHele (p/n) B OAMH NPOroH

» B03MOXHOCTb CHWXXEHUS AaBreHMs npouecca

» Temnpocta: 0o 90 MKkM/Y

» [MponssogutenbHocTb ans crosi std 6 mkm: 1000 nnacTuH / mecsy,
(nMnKkoBoe 3HaveHue)

» PaBHOMepHOCTb TONWMHbI (Manas/ cpeaHas): 0,5 % —1,5 %

» [onuHr-ogHopoaHocTb (Manas/cpeaHss): 1,5 % -5 %

e [lnoTHocTb Aedekra: < 0,5/cm’

» YcTaHoBnNeHHas anekTpuyeckas MowHocTb 60 KBT

LPE

PE 2061S CVD

» Uunungpudecknn peaktop anst mowHbeix MOI, BTUS,
UMNYIbCHbIX M crieyuanbHbIX Npnbopos

- [lpoBegeHus npouecca Kak npu atMocepHoM, Tak U npu
NOHMXEHHOM JaBNEeHUN

» [lpsAMOTOYHOE ABMXKEHME ra3a

»  HwuskouyacTOTHbIV MHAYKLUNOHHBIV HarpeBs (4 kL)

» Knaccunctotbl 4 UCO ans 30HbI 3arpy3ku

» Pa3smep obpabatbiBaeMbix nnactnH—4", 5", 6" n 8"

* YHUKanbHble XapaKTEPUCTUKM ONS TONCTOMNEHOYHOM
anuTakcum

« ABTOMaTMYECKOE YynpaBfieHue 3nuTakcuanbHbIM Mnpouec-
coMm

PE 3061 CVD

»  TuUnNn4HOE NPMMEHEHNE: HOBOE MOKONEHNE OMNCKPETHOMN
TexHonormum, molHble MOI, BTU3, ToHKMe NneHku

» B03MOXHOCTb TONCTONEHOYHOrO OCaXaEeHUA

e [1ns HeBOMbLUMX NAPTMI C YMEHbLLEHHOM 3arpy3Kon NNnacTuH

* MwuHMManbHO BO3MOXHasi ce6ecCTOMMOCTb AN PeakTOpoB
rpynnoBovi o6paboTku

« KayecTtBO CTPYKTYp MakcMManbHO NPUONMKEHO K Ka4ecTBy M3
peakTopoB 00paboTKun No 0gHON NnacTuHe

I s

000 «CKTO NMPOMIMPOEKT»
124482, r. MockBa, 3eneHorpag, npoe3g CaB&énkuHCKuUM, A. 4
E-mail: ckto@ckto-promproekt.ru; www.ckto-promproekt.ru; ten. +7 (499) 530 83 10




ACIS SiC anutakcnanbHble YCTaHOBKU (peakTopbl)
M8 — M10

« CobcTBEHHasn opurMHanbHas KOHCTPYKUUSA kamepbl XOI'® ¢ ropsiyer CTeHKom
« YeTKOe perynupoBaHue rpagmeHTa Temnepartypbl UHAYKLUMOHHBIM HarpeBoMm
» [lotpebnsaemas mowHocTb: npu 1550 °C — 20 kBT; npn 2000 °C — 36 kBT

» Bblicokas nponsBoamTenbHOCTb

« Ob6bem 3arpysku: (M8: 6x2" —3x3" —1x4"), (M10: 9x2" —5x3" — 3x4")

« ny6okui Bakyym (< 1x107mbap)

« HesHauuTenbHoe 1 KOHTponupyemoe oHoBoe nerrposaHue: < 1x10™ cm®
« YcoBepLUeHCTBOBaHHOE yrnpaBfeHne npoueccomM

+ BbICOokMe HagexHoCTb 1 BpeMsi 6e30Tka3HON paboThbl

| !
U
m

O6opynoBaHue LPE ansa anutakcuanbHbIX NpoLeccoB

POAHOCTM OCaXX4aeMOM NEHKN
 [upamupanbHbi NoANoXKoaepKaTeNb ANs yBENMYeHNs NPON3BOANTENBHOCTHU
+ ABTOMaTM3MPOBAHHbIV MEXaHN3M 3arpy3Kn-BbIrPY3KN NNacTUH
» YcTaHOBKa B YMCTbIX MOMELLEHUsX Kriacca YncTtoThbl 5/6 MCO, paboyee mecto —4/5 NCO
« KomnnekcHas noctaBka u MOHTax 060pyaoBaHUs No pa3paboTaHHOMY MPOEKTY
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O6opyanoBaHune komnaHmm AIXTRON SE

AIXTRON SE - HemeLkasi TexHosiormyeckasi KoMmnaHus,
ocHoBaHHas B 1983 roay. LLtab-kBapTmpa pacnonaraeTcs B
r. XepuoreHpart. KomnaHusa cneumanmanpyeTtcsi Ha Npov3Bo-
ACTBE BbICOKOTEXHOMOIMMYHOrO 0BOpynoBaHMA ANS XUMU-

YECKOro OCaXAeHns napa ¢ Ucrnorib3oBaHMeEM opraHomeTannuyeckmnx npoveccos (MOCVD)

ONs 9NEKTPOHHOM MPOMBbILLIIEHHOCTU. TexHonormyec-

Kve pelweHns upmMbl UCNOMb3YHTCA MO BCEMY MUPY B

Npon3BOACTBE NPMBOPOB A1 ANEKTPOHMKN 1 ONTO3NEK-

TPOHMKM Ha OCHOBE KPEeMHMs, MOosynpOBOSAHUKOBbIX

COEeVHEHNA U OpraHMYecKUX MOslynpPoOBOAHUKOB. OTU

Npnbopbl LUMPOKO WUCMNOSb3YKTCA B OMTOBOSTIOKOHHbIX

CUCTEMAaXx CBA3W, COTOBOM TenedoHUU, ONTUYECKUX U

3NEKTPOHHbIX YCTPOWMCTBAxX XpaHeHus WHdopmaumm,

KOMMbIOTEPAX, MCTOYHMKAX CBETA U BO MHOMMX ApPYrnx

obnactax. Kpome Toro, kKoMnaHusa nocTaBnseT u aHano-

rmyHoe obopyaoBaHue Ans uccrnegoBaTenbCkux 3agad

(R&D).

YCTAHOBKW MOC-TMAPUOHOWU SAMUTAKCUU (MOCVD)
200 MOCVD

- HWOKP yctaHoBka Moc-ruapngHon anutakcum A pocTa nonynpoBOgHUKOBbLIX coeau-
HEHNN

e [MpymeHeHune: matepuansl Ha ocHoBe GaAs
1 InP, coeguHenns A’B°, cBepXnpOBOaHMKM

e [Opu3oHTanbHLIN peakTop M3 KBapua wunu
HepXXaBeloLLEen ctanm

« 3arpyska: 1x2"

e Temnepatypa pocta: go 850 °C. dunanasoH
MOXET ObITb pacLUMPEH MNpPU MPUMEHEHUN
crneumanbHbIX KOHCTPYKLMOHHbIX MaTepua-
noBs

200/4 MOCVD

 HWOKP yctaHoBka Moc-rmgpuagHon anMTakcum ansi
poOCTa NonynpPOBOAHUKOBbIX coeanHeHn A°B®

» [NpumeHeHue: maTepuansl Ha ocHoBe GaAs u InP

» [OpuU3OHTanbHbLIM peakTop M3 KBapua WUin Hepxa-
BEloLLEen cTanm

« 3arpyska: 1x2",1x3", 1x4" 3x2"

» Temnepatypa pocta: go 850 °C. [nana3oH MoXeT
ObITb pacwupeH nNpu NpPUMEHEeHUn cneumanbHbIX
KOHCTPYKLMOHHbIX MaTepuaroB
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200 R2 MOCVD

 HWOKP yctaHoBka Moc-rmgpugHom anuTakcumn ang pocrta nony-
NPOBOAHUNKOBbLIX coeanHeHnn A’B°

» [MpymeHeHne: maTepmansl Ha ocHoBe GaN

e [OpU30OHTarbHbLIN peakTop U3 KBapLia Ui HepXXaBetoLLLEN CTanm

« 3arpyska: 1x2"

« Temnepatypa pocTta: go 1200 °C. AnanasoH MoxeT ObITb paclum-

PEH NpU NPUMEHEHMM cnewLmarbHbIX KOHCTPYKLUMOHHBLIX MaTepua-
nos

200 RF MOCVD

»  HWOKP yctaHoBka Moc-rmgpuaHon anntakcum
» [MpumeHeHune: maTepuansl Ha ocHoBe As/P

» [Opu3oHTanbHbIN peakTop U3 KBapLia U1 HepXKaBetoLLIEN
ctanu

« 3arpyska: 3x2"
- Temnepatypapocta: o 850 °C

NOJYLXIV

200/4 RF-S

¢« HWOKP yctaHoBka Moc-rmgpuaHon anutakcum ans
pOCTa MONyNPOBOAHNKOBbIX CoenHeHnn A’B®

+ [MpymeHeHune: maTepmansl Ha ocHoBe GaN

» [Opu30OHTanbLHbLIN peakTop U3 KBapLa Unn Hep>KaBeto-
Len ctanu

« 3arpyska: 1x2"
« Temnepatypa pocta: go 1200 °C. [uana3oH MOXeT
OblTb pacwupeH Npu NPUMEHEHUN cneunanbHbIX
KOHCTPYKLMOHHbIX MaTepurarnoB
* Wcnonbsyetca ansa npounssoacTtea YP-cBeToanoaos

2000 HT MOCVD

« HWOKP yctaHoBKka Moc-rugpuaHon anutakcum ansa pocta nosynpoBOAHUKOBBLIX coean-
HeHnin A°B°

» [MpumeHenune: GaN, AlGaN, GalnN

» [lnaHeTapHbIN peakTop

- 3arpyska: go 6x2"

e Temnepatypa pocta: go 1200 °C. OQuana3oH MOXeT
OblTb paclmMpeH Npu NpMMEHeHUN cneumnanbHbIX
KOHCTPYKLMOHHbIX MaTepuanoB Bce geranu peakto-
pa, KOHTaKTMPYOLLME C Naporas3oBoy CMECHIO, JIErko
3aMeHsII0TCS — 3T0 obrervyaeTt NPoLEecc X O4YUCTKM OT
NPOAYKTOB peaKkLMm 1 NO3BONSET ObICTPO NEPEXOAUTL
C OOHOro Tuna BbipallMBaeMblX MaTepuarnoB Ha
Apyron

+ Wcnonb3yetca ansa nponssoactea YP cBeToanoaos,
nasepos
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2400 MOCVD

» YcTtaHoBka Moc-rmgpuaHon anntakcum

* [NpumeHeHwne: MaTepuarnsl Ha ocHoBe SiC

+ [naHeTapHbI peakTop

« Bce petanu peaktopa, KOHTaKkTUpylowme ¢
napora3oBoV CMECbt0, NErko 3aMeHsTCA —
370 obreryaeT NPoUecc UX OYUCTKMU OT Npo-
AYKTOB peakumn 1 no3sonseT 6bICTpo nepe-
XOAWTb C OAHOrO TMNa BblpallMBaeMbIX Ma-
Tepuarnos Ha Apyrow

e 3arpyska: 5x3"

« Temnepatypapocta: o 1700 °C

VP2400 HW MOCVD

» YcTtaHoBka Moc-rmgpuaHon snutakcum

» [NpumeHeHue: maTepmansl Ha ocHoBe SiC

» [lnaHeTapHbIN peakTop

» Bce pgertanu peaktopa, KOHTakTupyoLwme c
naporasoBoOV CMECbI0, JIerko 3aMeHsITCH —
3TO obneryaeTt NpoLecc Ux OYMUCTKU OT Npo-
AYKTOB peakuun n nossonseT ObicTpo nepe-
XOAWTb C OQHOrO TMMa BblpallnuBaeMbIX MaTe-
pvarnoB Ha Apyron

- 3arpyska: 7x3", 6x4"

» Temnepatypapocta: 1550-1650 °C

2400/G2

» YcTtaHoBka Moc-rmapugHomn anutakcmm

» [lnaHeTapHbIN peakTop

« Bce getanu peaktopa, KOHTaKTUpYOLLKE C napo-
ra3oBOW CMeCbto, JIErKO 3aMeHSATCs — 3TOo
obreryaet MpoLecc MX OYUCTKU OT MPOLYKTOB
peakumMm 1 nosonsetr 6bICTpPO nepexoanTb C
OOHOro TMna BblpaliMBaeMbIX MaTtepuanoB Ha
Apyrov

o [lopgnoxkn: 11x2"

» Temnepatypapocta: 850 °C

» [MpnmeHeHune: maTepuansl Ha ocHoBe As/P
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2400/G3 MOCVD

e YcrtaHoBka Moc-rmgpuaHon anuTakcum
 [lnaHeTapHbIN peakTop

« Bce getanu peaktopa, KOHTaKTUPYHOLLE C Napora3oBoi CMEChH0, NIErKO 3aMEHSIHOTCS —
37O obrneryaer MPOLIECC MX OYUCTKU OT MPOAYKTOB peakuuu U Mo3Bonser 6bICTpo
nepexoauTb C OAHOrO TUNa BblpallyBaeMbiX MaTepuarnos Ha Apyron

. TIOAJIOMKKM:
AIXTRON 2400/G3: 35x2"
AIXTRON 2400/G3 HT: 11x2"
AIXTRON 2400/G3 HT-L: 19x2"

« TEMIMEPATYPA POCTA:

AIXTRON 2400/G3: 850 °C

AIXTRON 2400/G3 HT: 1200 °C — 1300 °C
AIXTRON 2400/G3 HT-L: 1200 °C - 1300 °C

« NMPUMEHEHWE:

AIXTRON 2400/G3: MaTepunansl Ha ocHoBe As/P
AIXTRON 2400/G3 HT: Martepuansl Ha ocHoBe GaN
AIXTRON 2400/G3 HT-L: Matepuansl Ha ocHoBe GaN

2600 G3 MOCVD

» YctaHoBka Moc-rmgpuaHon anntTakcum

» BbIicokoTeMnepaTypHbIv MaHEeTapHbIN peakTop TPETLENO MOKOSEHUS

» Bce getanu peaktopa, KOHTaAKTUPYOLLME C NApOra3oBoON CMECHIO, JIErKO 3aMEHSHTCA —
3TO0 obneryaet npouecc MX OYUCTKM OT MPOAYKTOB peakuum n no3sonser ObicTpo
nepexoauTb C OQHOrO TMMa BblpallyBaeMbIX MaTepuanos Ha gpyrov

« [OOJTOXKMU:

AIXTRON 2600 G3 TM: 49x2", 12x4", 7x6"
AIXTRON 2600 G3 R: 7x2"

AIXTRON 2600 G3 HT: 24 x2", 8x4"

AIXTRON 2600 G3 HTIC: 24x2",12x3"
AIXTRON 2600 G3IC: 5x6", 7x6", 12x4", 18x3"

« TEMIMEPATYPAPOCTA:

AIXTRON 2600 G3 TM: 850 °C

AIXTRON 2600 G3 R: 850°C—-1200°C
AIXTRON 2600 G3 HT: 1200°C—-1300°C
AIXTRON 2600 G3 HTIC: 1200°C-1300°C
AIXTRON 2600 G31C: 1200 °C—-1300°C

2600 G3 R

-13-

NOJYLXIV

000 «CKTO NMPOMIMPOEKT»
124482, r. MockBa, 3eneHorpag, npoe3a CaB&énkuHckun, A. 4
E-mail: ckto@ckto-promproekt.ru; www.ckto-promproekt.ru; Ten. +7 (499) 530 83 10




+ MNMPUMEHEHWE:

AIXTRON 2600 G3 TM: MaTtepuanbl Ha ocHoBe As/P
AIXTRON 2600 G3 R: MaTepunansl Ha ocHoBe AlGalnP
AIXTRON 2600 G3 HT: Matepuanbl Ha ocHoBe GaN
AIXTRON 2600 G3 HT IC: MaTtepuankl Ha ocHoBe GaN
AIXTRON 2600 G3 IC: Matepuansl Ha ocHoBe GaN

Cuctema AIXTRON 2600 G3 TM ncnonb3ayeTcs:

e Ong NPOW3BOACTBA dMuTaKcuarnbHbIX Mare-
puanoB Ha ocHoBe InP ons pa3paboTku u
NpPOn3BOACTBA MOMYNPOBOAHUKOBbLIX Jla3e-
poB 60OMbLION MOLWHOCTU U OETEKTOPOB
BbICOKOCKOPOCTHOW OMNTUYECKOM Mepenadn
OaHHbIX

Cunctema AIXTRON 2600 G3 R vcnonb3yeTtcs:
e [ONA NPOV3BOACTBA 3MNWTaKCUarnbHbIX MaTe-
2600 G3 HT punanoB Ha ocHoBe GaAs Aa npon3BoacTBa
KOCMUYECKMX COMHEYHbIX baTapen
e [ONS NPOM3BOACTBA 3NUTaKCUarnbHbIX MaTe-
punanoB Ha ocHoBe AlGalnP gns npoussBoAcTBa YnbTPaBbICOKOW SPKOCTU KPACHbIX /
OpaHXeBbIX / xenTbix cBeTonsny4varwmx anogos (UHB-LEDs) Cuctema AIXTRON 2600
G3 HT ncnonb3yeTtcs:

e [ONs NPOM3BOACTBA 3NUTaKCUanbHbIX MatepuanoB Ha ocHoBe GaN ansa paspaboTku u
npoussoactea HBTs, PHEMTs, MESFETs, nasepoB, cBETOAMOAOB, AATYMKOB N BEPTU-
KanbHO-U3MNyYalLmnX NasepoB, UCMOMb3YyEMbIX B BOMMOKOHHO-OMNTUYECKUX CUCTEMAaX
cBA3Kn, 6ecnpoBO4HOM N MOBUNBHOW CBA3W, ONTUYECKUX 3aNOMUHAIOLLMX YCTPONCTBAX,
OCBELLEHUN, CUTHANM3aUmmn, a Takke psiae Apyrux nepegoBbiX TEXHOMNOMIN

-
>
=
<

2600 G3 IC MaaHeTapHbIM peakTop 2600 G3
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2800 G4 MOCVD

« YcTtaHoBka Moc-rmapvaHom anuTakcum
+ BbicokoTeMnepaTypHbIi NNaHeTapHbIN peakTop YETBEPTOro NOKONEHNS]

e Bce geranun peaKkTopa, KOHTaKTupyroumne C napora308017| CMECHHO, JIerko 3aMeHATCA —
370 obrneryaer npouecc NxX O4UCTKM OT NPOAYKTOB peaKkunn N No3BoJIAeT 6bICTp0 nepexo-
OWUTb COOHOIo TUNa BblpallnBaeMblX MaTepuasroB Ha ﬂperVl

« [OOJTOXKMU:

AIXTRON 2800 G4 TM: 60%x2", 15x4", 5x8"
AIXTRON 2800 G4 HT: 42x2", 11x4", 6x6"
AIXTRON 2800 G4 R: 60%x2", 14x3", 15x4",
8x6ll

AIXTRON 2800 G4 WW: 10x4", 6x6"

« TEMIMEPATYPAPOCTA:

AIXTRON 2800 G4 TM: 850 °C

AIXTRON 2800 G4 HT: 1200 °C—-1300°C
AIXTRON 2800 G4 R: 850°C—-1200°C
AIXTRON 2800 G4 WW: 1500°C—-1700°C

2800 G4 ™

NOJYLXIV

+ NMPUMEHEHWE:

AIXTRON 2800 G4 TM: Matepuanbl Ha ocHoBe As/P
AIXTRON 2800 G4 HT: Matepuansl Ha ocHoBe GaN
AIXTRON 2800 G4 R: Matepuanbl Ha ocHoBe AlGalnP
AIXTRON 2800 G4 WW: Matepuanbl Ha ocHoBe SiC

Cunctema AIXTRON 2800 G4 TM ucnonb3yeTcs:

+ ONS NPOM3BOACTBA aNMTaKcUanbHbIX MatepuanoB Ha ocHoBe INP ans paspaboTku u
npou3BoAcTBa MOMyNPOBOAHUKOBbLIX Na3epoB GOMbLION MOLLHOCTU U AETEKTOPOB
BbICOKOCKOPOCTHOM ONTUYECKOW Nepeaayn AaHHbIX AN NPOU3BOACTBA ANMTaKcUanbHbIX

mMatepuasrioB Ha OCHoOBe GaAs 0514 NPOn3BOACTBaA KpaCHbIX, OpaHXEBbIX N XEJTTbIX ROY-

CBETOAMO0B U CONMHEYHbIX baTapei
2800 G4 HT

Cuctema AIXTRON 2800 G4 HT ncnonb3yeTtcs:

¢ [ANdA Npou3BOACTBa ANUTaKcMarbHbIX Matepu-
anoB Ha ocHoBe GaN anga paspaboTtku u
NPOM3BOACTBA MOLLHbBIX CBETOAMOLHbLIX YM-
nos (Power Chip LEDs), onTo-anekTpoHHbIX
npnbopos, NpMbopoB A5 cuctemM OTOBOSb-
Tauku
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Cuctema AIXTRON 2800 G4 R ncnonb3yertcs:

ANsi NPOM3BOACTBA 3NMTaKCManbHbIX
MaTepuanoB Ha ocHoBe GaAs gng
NPOV3BOACTBA KOCMUYECKNX CONTHEYHbIX
batapen

AN NPOM3BOACTBA 3NUTaKCUManbHbIX
mMartepuanoB Ha ocHoBe AlGalnP gnsa
NPOV3BOACTBA YNbTPaBbICOKOW SIPKOCTH
KpacHbIX / OpaHXeBbIX / XXeNTbIX CBETO-
nanyyarowmx gnogos (UHB-LEDs)

Cucrema AIXTRON 2800 G4 WW ucnonb-
3yeTcs:

2800 G4 ww

2800 G4 R

Ans Npou3BOACTBA 3NMUTaKCUanbHbIX
MaTtepuanoB Ha ocHoBe kapbuaa SiC ans
NpPOM3BOACTBA CBEPXMOLHbIX, BbICOKO-
TemnepaTtypHbIX U paanauMOHHOCTOMKMX
MonynpOBOAHUKOBbLIX NpMOOpPOB

AIXTRON G5 MOCVD

e YcrtaHoBka Moc-rmgpugHon anuTakcum

« BbicokoTemMnepaTtypHbIi MaHETAPHbIN PEAKTOP NATOrO MOKOSIEHUS

« MOAOJTOXKKN:

AIXTRON AIX G5 WW: 12x4", 8x6"
AIXTRON AIX G5 HT: 56x2", 14x4",
8x6", 5x8"

AIXTRON AIX G5+C: 6", 8"
AIXTRON AIX G5+: 8"

« TEMIMEPATYPA POCTA:

AIXTRON AIX G5 WW: 1500 °C — 1700 °C
AIXTRON AIX G5 HT: 1200 °C — 1300 °C
AIXTRON AIX G5+C: 1200 °C — 1300 °C

AIXTRON AIX G5+: 1200 °C — 1300 °C

AIX G5 WW

-16 -

000 «CKTO NMPOMIMPOEKT»
124482, r. MockBa, 3eneHorpag, npoe3g CaB&énkuHCKuUM, A. 4
E-mail: ckto@ckto-promproekt.ru; www.ckto-promproekt.ru; ten. +7 (499) 530 83 10




NMPUMEHEHUE:
AIXTRON AIX G5 WW:

Matepunanbl Ha ocHoBe SiC

AIXTRONAIX G5 HT:

MaTtepuansl Ha ocHoBe GaN

AIXTRON AIX G5+C:

Matepuansl Ha ocHoBe GaN

AIXTRON AIX G5+:

MaTtepunanbl Ha ocHoBe GaN

Cuctema AIX G5 HT Ha nnatdopme

MOCVD HoBOro nokomneHusa nokasana
BblcOoYalillee KadyecTBO BbipalliMBaHUS

AIX G5+C

cnoes GaN npu o4eHb 60MbLINX CKOPOCTAX POCTa U NPY BbICOKOM AaBneHun (cebiwe 600
mMbap), a Takke NpPeBOCXogHY0 ogHopoaHocTh cnoeB GaN/InGaN

Peaktop MOCVD Ha nnatdopme HoBoro nokoneHnsa AIX G5 HT BmelaeT abcontoTHO

AIX G5 HT

peKkopaHOEe KOMMYecTBO MOANOXEK
(56%2" nnn 14x4" nnu 8x6" unm 5x8") n
UMEET PEBOMOLMOHHBIE OCOBEHHOCTU
An3arnHa peakTopa, no3BonswLune
paboTaTb Ha BOMbLLMX CKOPOCTSIX pocTa
N OCYLLeCTBNATb NocrneaoBaTefbHble
pOCTOBbIE LMKIbl 6E3 OTXXUra peakTopa
1 3aMeHbl Kakux-nnudo getanei. Bce ato
obecneynBaeT BbicoYaNllee KaydecTBO
npoayKkummn npu 6onee 4yem yaBOEHHOM
NPOV3BOAUTENBHOCTN MO CPaBHEHWUIO C
npeablayLwmMy NOKONEHUSIMU peakTo-
poB

Peaktop HoBow koHCTpyKUmn AIX GS HT

obnagaeT BbICOKON rMBKOCTLIO POCTOBOIO NpoLecca npu NpeBOCXOAHON CTabUNbHOCTY.
Cuctembl AIX G5 HT obecneunBatloT HanMeHbLLIee BpeMSA NPOU3BOLCTBA MPU BbICOKON
BOCMNPON3BOAMMOCTM OT peakTopa K peakTopy, YTO YCKOPSIET pacluMpeHme NpoM3BoACTBa
MO CPaBHEHUIO C NIOOBLIMU APYrMMY peakTopammn nyTem NPOCTOro KONMPOBaHUA pelenTa
npy nepeHoce npouecca. ITO SABNSAETCA KNOYeBbIM (PAKTOPOM B YCMOBMAX ObICTPO
pacLumpstoLLerocd cnpoca npu orpaHMY4eHHOM KONMYECTBE CNeLnanmucToB-TEXHOMNOMOB

Hutpuabl 3-4 rpynnbl NEpUOANYECKON CUCTEMbI Bnarogapsi CBoMM CBOMCTBaM SBMNAOTCSA
NMANPYIOLWMM MaTtepuanom ansg n3rotoBeHns CBEPXSAPKNX CUHUX, 3eMNEHbIX, yNnbTpadu-
oneToBbIX 1 6enbIX CBETOAMOA0B, a TaKKe CUHUX /

dnoneToBbIX NasepHbiXx aAnoaoB. bnarogaps
CBOEN hM3NYECKON U pagmaLnoHHON CTOMKOCTMU,

AIX G5+

XUMUYECKON CTabUINbHOCTU U UHEPTHOCTU OHM
naeanbHO NoaxoasAT ANs NPUMEHEHUS B KOCMU-
4eCcKOM MPOCTPaHCTBE, NPU BbICOKMX TEMMNepary-
pax, BbICOKUX JaBMNEHUSAX, BbICOKMX MOLLIHOCTSX.
Ha ux ocHoBe co3gaHbl COMHEYHO-crenble
doToaeTekTopbl, BUONOrMYeckne U XMMmMYeckme
CEHCOPbI, pPasnuyHble TUMbl TPAH3UCTOPOB C

BbICOKUM HanpaxXeHnem np060$| naop.
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R6 MOCVD

HoBasi cuctrema Moc-rmgpnaHon anutakcum 4ns npoM3BoACTBa CBETOANOAOB
MaTtepuanbl Ha ocHoBe GaN
Cuctema napameTpoB ONTUMMU3NPOBAHHbIX AN MacCOBOro MPOM3BOACTBA

Cuctema ocHalleHa MHOrOYMCNEHHbIMU TEXHUYECKMMU HOBLUECTBaMM, MOBbILLAOLLMMN
KOHKYPEHTOCNOCOBOHOCTb

Manoe Bpems ans 3anycka npon3BoAcTBa

Manas ctoumMocTb BrnageHus

BornbLlas MOLHOCTL peakTopa, 3arpy3ka 121x2", 31x4" 12x6"

MakcvnmanbHas nponyckHasi cCnocobHOCTb

ABTOMaTM3MpPOBaHHas 3arpy3ka HOCUMTENS U pasrpyaka Npu BbICOKOW TeMneparype
HenpepbiBHasa anutensHas paboTa 6e3 peMoHTa

OpyxecTBeHHbIN UHTEphenc

Mpouecc KoHTpons:

MopgynbHas KOMNOHOBKA, BbICOKasi CKOPOCThb Nepeaayn JaHHbIX BHyTpu TTC no LayTec
dnHamnyeckunin wyn koHTpons temnepatypbl (TTC)

YcTpaHseT konebaHus Temnepatypbl AN yBenn4eHns BOCNpon3BoANMOCTY U BbIXOAa
[Mo3BonseT cCokpaTUTb BpeMs Lukna

BbicTpas kannbposka no LayTec
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O6opyanoBaHune komnaHmm SCIENTA OMICRON

KomnaHusa Scienta Omicron 6binia o6pasoBaHa nytem

CNUSIHUA OBYX M3BECTHbIX MTMraHToB NPUGOPOCTPOEHUS B

obrnactu Hay4yHoO-aHanUTU4YecKoro obopynoBaHMUS:

komnaHum VG Scienta 1 Omicron Nanotechnology.

VG Scienta BegeTt UCTOpUO KOHCTPYMPOBAHUSA YHUKANbHbIX PEHTIEHOBCKUX 3NEKTPOHHbIX
cnektpomeTpoB C 1980-x M onupaeTca Ha TECHble CBS3M C YHMBEpCUTETOM Ynncnana
(Uppsala University) B LLIBeuun, KONNekTMB KOTOPOro yaAoCcToeH HobGenesckon npemun 3a
pa3paboTkm B 0611acTn poTOINEKTPOHHOM CIEKTPOCKOMMUMN.

Omicron NanoTechnology siBnsieTca nnaupyowmMm MMPOBbLIM NMPOM3BOANTENEM aHaNM-
Tu4eckoro obopynoBaHMsa AN MccnegoBaHnin B 06ract HAHOTEXHOOMMIN Ha NPOTSXKEHWUN
OecaTuneTun.

KomnaHus Scienta Omicron — Beagywmnin MMPOBOW NMpoM3BoAUTENb 0BOPYLOBaHUA ANS
dyHAaMeHTanbHbIX UCCIe4OBaHUM B 061aCT CBOMCTB NOBEPXHOCTU, SNEKTPOHHOM CMek-
TPOCKONWUW, BaKYyMHOW CKaHUPYOLLE 30HAOBOW MUKPOCKOMUMA U TEXHONOTMMN HAaHECEHUS
TOHKMX nneHok. B apceHane komnaHum HacuduTbiBaetca 6onee 30 mccnegoBaTenbCKUX
HanpaBneHMn M MO KaAOMy W3 HMX KOMMAHWS pacronaraeTt LTaToM ChneuuanucTtos,
MMEIOLLIMX OMbIT NPOEKTMPOBAHMUS, U3FOTOBMNEHNSI U METOQNYECKON NOAAEPXKKM B COOTBE-
TCTBYOLLIEN 0O1ACTW 3HAHUNA.

YCTAHOBKW MONEKYNAPHO-NYYEBOW SMUTAKCUN (MBE)

Lab10 MBE

» YcTaHOBKa MONEKYISAPHO-NTy4EBOW 3NNTAKCUN

« JlabopaTtopHoe npumeHeHue: pocT metannos, nonynposogHukos (II-V, 1lI-N, [I-VI,
SiGe), MarHUTHbIX MaTepmManoB, OKCMO0B, OPraHUYECKUX COEANHEHN. . .

« CraHgapTtHas cuctema MBE ¢ pabouen kamepon n ¢ 4ONONMHUTENBHON KaMepow Noaro-
TOBKWU/XpaHEeHUs

- Pasmep noanoxku: ctaHoapTHbI obpasel nnacTUHbI
Scienta Omicron, manble Bbi6opku Ao 10x10 mm

» CraHpgapTtHasa kamepa, J 10"
Bonblwas kamepa, @ 12" —no 3anpocy

e KOHCTpyKUMS Kamepbl: 40 7 NOPTOB

« O6bem avelikm ot 10 cm® oo 35 cm®

«  O6bembl ns npunoxenun ot 1,5 cm’ go 5 em®

« PaccTtosiHne oT UCTOYHMKA A0 NOoANoXKKN: 160 Mm

* WcxogHbim yron HakmnoHa: 18° => < 1 % ogHOpOOHOCTb
TonwmHbl Ha 10x10 MM noAanoXKe

« BapuaHTbl: oxnaxageHue, HarpeB, 3NEeKTPOHHO-ITy4eBOM
Harpes, ynsTpa BbicOKas Temnepartypa

« [OBwkeHune no ocam X /Y (£ 8 mm), Z (100 mm); asumyTanb-
Hoe BpaLleHue (£180°)

- bBbicTpas n HagexHas nepegayva obpasua BMECTE C OTIIMYHbIMM pe3yrikTataMmn Npon3Bo-
OUTENbHOCTU N HU3KOW CTOMMOCTBIO

e Jlerkoe M WHTYUTMBHOE MPOrpaMMHoe yrnpaereHne pPoCTOM C BO3MOXHOCTbO CTaH-
JapTHoro aHanusa obopynoBaHusa Scienta Omicron genaet 3ToO yHMKanbHas cuctema
MBE aons nccnepnosarenen

e [nckoBble 3aTBOPSI

+ Twvnbl ncnonb3yembix Hacocos: Turbo, TSP, IGP
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EVO-25 MBE,
EVO-50 MBE

YCTaHOBKM MONEKYNAPHO-NY4YEBON ANNTaKCHM
JlabopatopHoe npuMmeHeHune: pocT meTannos, nonynpoogHukoB (II-V, 1I-N, [I-VI,
SiGe), MarHUTHbIX MaTepMarnoB, OKCUAOB, OPraHNYECKUX COEAUHEHUN. . .
CneumnanuaunpoBaHHas cuctema MBE c paboyer kamepon un ¢ AONONHUTENbHOM Kame-
POV NOAroTOBKU/XpaHEeHUs
Pasmepbl nognoxkn: 1" (EVO-25), 2" (EVO-50)
Bo3amMOXXHO rccrneqoBaHue ctaHgapTHbIX 06pa3uoB nnacTuH Scienta Omicron
KoHcTpykums kamepbl: o 10 nopTtos
O6beM syeiikm ot 35 cm’ 4o 80 cm®. O6beMbl AN NpunoxeHuin ot 1,5 cm’ 0o 5 cm®
PaccTtosaHue ot nctodHmka go nognoxkm: 190 mm
McxogHbin yron HaknoHa: 38° => < 1 % ogHOPOAHOCTb TOSMLUMHBI HA 2" NoANoXKe
» [lpeBocxogHas paBHOMEPHOCTL TOSILUHbBI Af1S
BCEX pa3MEPOB MNOANOXKEK
« BapuaHTbl: BbICOKOTEMMNEPATYPHLIN HarpeB C
Ta-Wire, W-Wire, SiC or PG-Heate
- bbicTpag v HagexHada nepepava obpasua
BMECTE C OT/IMYHbIMUK pe3ynbrataMy Npoun3Bo-
JUTENbHOCTUN N HU3KOW CTOMMOCTbIO
 Jlerkoe n MHTYUTMBHOE NPOrpaMMHOE yrnpasne-
HME POCTOM C BO3MOXHOCTbIO CTaHAAPTHOro
aHanmsa obopygoBaHua Scienta Omicron
Jernaet 3710 YHuKanbHas cuctema MBE gns
nccnegoBaTtenemn
» [loBOpOTHbIE Xanto3n
e Tunbl ucnonb3yembix Hacocos: Turbo, TSP, IGP,
Cryo

PRO-75 MBE,
PRO-100 MBE

YCTaHOBKM MONEKYNAPHO-Ty4EBOM 3NUTaKCUn
JlabopatopHoe npumeHeHue: poct metannos, nonynposoaHukos (111-V, lI-N, 1I-VI, SiGe),
MarHUTHbIX MaTepuaroB, OKCUA0B, OPraHNYEeCKUX COEANHEHWN. ..
CneunanuaupoBaHHas cuctema MBE ¢ paboyeli kamepon 1 ¢ A0NOMHUTENbHON KaMepon
NoAroTOBKU/XpaHEeHUs
Pasmepsbl nognoxku: 3" (PRO-25), 4" (PRO-50)
» Bo3mMOXHO nccnegoBaHue cTaHOapTHBIX 0Opas-
LoB nnacTtuH Scienta Omicron
- CraHpgapTHas kamepa: 22"
»  KoHcTpykumsa kamepsbl: 4o 12 nopToB
« O6bem svelikn ot 60 cm® go 200 cm’. O6bembl
ANA npunoxenunii ot 1,5 cm’ go 10 cm®
» PaccTosiHne oT UCTOYHKMKA A0 NOASIoXKKK: 290 MM
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McxogHbin yron HaknoHa: 40° => <1 % ogHOPOAHOCTb TOMLUMHBLI Ha 4" Noanoxke
MpeBocxoaHasi pPaBHOMEPHOCTb TOMLLMHbI AN BCEX pa3MePOB NOAMOXEK

EbICTpaﬂ N HagdeXHad nepegadva o6pa3u,a BMeCTe C OT/IMYHbIMU pe3yJibTaTtaMu Npon3Bo-

OWTENbHOCTN N HU3KOM CTOMMOCTbIO BNaaeHns

Jlerkoe n MHTYMTUBHOE NPOrpaMMHOE yrnpaBieHNne POCTOM C BO3MOXHOCTbIO CTaHAap-
THOro aHanuaa obopygoaHust Scienta Omicron genaet 310 yHUKanbHasa cuctema MBE

Onga uccnepoBaTenemn
Tunbl ncnonb3yembix Hacocos: Turbo, TSP, IGP, Cryo

UHV SPM/XPS/UPS/MBE

KOM6VIHVIpOBaHHaF| cucrema
XapaKTepI/ICTVIKVI B ripouecce 06pa6OTKI/I BaKyyMOM:

Hybrid (PLD) Laser-MBE System

- BbICOKOE NepeMeHHOe TeM-
nepaTypHOe paspeLleHne
MMKPOCKOMUM N CMEKTPOC-
Konuu

- OpraHN4ecKuim TOHKNN poCT
NIEHKM MPU XOPOLLUO KOHT-
PONMPyEMbIX YCIOBUSX

- 9NEKTPOHHbIE U MpPOCTpa-
HCTBEHHbIE UCCeaoBaHns
HOBbIX MaTepuanoB Ans
COJTHEYHOWN SHEPreTUKM

MbpwnaHas (PLD) Laser-MBE cuctema (Ha 6asze LAB10 MBE)
JTazepHas cuctema MJ13 Ha 6a3e LAB10 MBE ocHalleHa kamepon onsi npeaBapuTerib-

Holn 06paboTkn obpasuoB (Hanpumep, pacrnbifieHne unm
HarpeB) ¢ GroOKMPOBKON 3arpy3ku Ans G6bICTporo BBeae-
Hus obpasua

[Ba uenesbIx aTana gng abnauum BewecTsa C MOMOLLbIO
nasepa

CtangapTHble 06pa3ubl OMUKPOH MOTYT ObITb MCMOMb30-
BaHbl ANd npouecca ocaxaeHna metogom MJ13, a Takke
npouecca PLD npu BbICOKMX TeMnepaTypax

B pononHeHue k aBym anemeHtam PLD, no cemu ncrou-
HWKOB OCaXXAEHUA MOXIYT OblTb MPUKPENEHbI K Kamepe
pocTa, BKMoYas, Hanpumep, MblLbSAK UM OpraHuyeckne
mMaTepuansl

KoHTponb pocTa
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Charge & spin transport in graphene layers on 2 inch substrates

+ Cucrtema monekynspHo-nyyeson anutakcum (MBE)
ANS Hay4YHbIX UCCnefoBaHWi B obnacTtu rpadpeHoBbIX
reTepoCTPYKTYP UM HaHOpa3MepHbIX doeppomarHe-
TUKOB

» [lognoxkn 2"

» [mnaopvpoBaHue rpadeHa nocne KOHTaAKTOB C Tpada-
peTomM Macku oopMupyeTcs B rraBHOW HaNbIMTENb-
HOW Kamepe

* HanbinutenbHas kamepa OcCHalleHa HarpeBaTernem
o6pasua 1 ICTOYHUKOM BOAOpoAa

lll-V MBE system for film growth on 4 inch wafers

« KombuHupoBaHHas cuctema

PRO-100 IlI-V MBE gns Bbico-
KOKa4eCTBEHHOro pocTa

e [lognoxkn4"
« Cuctema npegHasHadeHa AOns

paboTbl C MaTepmanamm: ransnun,
WHAWN, aNtOMUHUN, MbILLbAK

+ lMporpammHoe obecnevyeHune

npouecca yrnpasrneHust

lll-N MBE system for 3 inch substrates with additional in situ VT SPM

» Cucrema PRO-75llI-N MBE ons BbICOKOKa4eCTBEH-
HOro pocTta

* [lognoxkn 3"

» Cwucrtema npegHasHadyeHa ans paboTtbl ¢ MaTtepuana-
mun: A’B°

» [MporpammHoe obecneveHme npoLecca yrnpaeneHus
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MBE & Catalysis

« Cuncrema MBE & Catalysis ans nccnegosaHuii B obnactum katanusa
» KMcnonb3yemble mMeToabl KOMMSIEKCHON MOBEPXHOCTHOM cnekTpockonuu: XPS n PAX
(dboToamucena n3 agcopOmMpoBaHHOIO KCEHOHA) ANt KONTIMYECTBEHHOIO XMMUYECKOTO U
CTPYKTYPHOIO aHanu3a noBEPXHOCTU
TBEPAbIX TEM N 3NEKTPOHHOW CTPYKTY-
pbl
« Cunctema ocHalweHa paMaHOBCKOWN
CNEeKTPOCKOMNEN U CNEKTPOCKOMNEN
9NEKTPOHHOro napamMarHUTHOro pe-
30HaHca
« 3C-CTM/ACM wucnonb3yetca Ans
CTPYKTYPHOrO U KOMMO3ULMOHHOIO
aHanunsa obpasua
o KoMnneKkcHbI MonekynsipHo-ny4YeBom
peakTop Mcnonb3yeTcs ANs u3mepe-
HUS NpPUNMNaHNA BEPOSATHOCTEN U
BPEMEHW 3BOMOLNN NMOBEPXHOCTHBIX
XMMWYECKMX peakLmm

UHV PLD and MULTIPROBE Compact

« KomnaktHas cuctema UHV PLD n MULTIPROBE

»  KoMBuHunpoBaHHas 1 KOMNAKTHas cuctemMa At Hay4YHbIX UCCreA0BaHUN ANEKTPOHHON K
PU3NYECKON CTPYKTYPbI ANNTAKCUANbHO BblpaLLEHHbIX GBUHAPHbBIX Y CAIOXHbBIX OKCUOHbIX
nneHok, Hanpumep: LaAlO,, SrTiO,, LaMnO,

e AHanutnyeckas KaMepa A5 CTPYKTYPHOro aHalrinsa O6paSU,OB OCHalleHa CUCTEMOMN

NOJYDIWO VIN3IDS

KOHTpOnda TeMmneparypbl

 Cuctema aHanmsa CTPYKTYpbl MSEHOK:
SPHERAUS5; DAR 400

« PLD kamepa ocHalleHa MaHUNynsSTOPOM,
KoTopbIn cnocobeH paboTaTte B cpeae
BoraTomn KMCnopoaoM
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O6opynoBaHue komnaHmm ASM INTERNATIONAL NV

Kopnopauuss ASM INTERNATIONAL NV zapeructpuposaHa B
1968 r. KomnaHus siBnsieTcss O4HUM 13 oCHoBaTeren nosynpoBoa-
HMKOBOM MPOMBILLIIEHHOCTU. B nnHeinke
obopyaoBaHMa NpeacTaBrieHbl dnNUTak-

cnanbHble peaktopbl CVD, neun amdpdpysnoHHble n LPCVD,
YCTAHOBKM MSIa3MOXMMMUYECKOrO OCaXKAEHUS U3 rasoBon pasbl
PECVD, ycTaHOBKM aTOMHO-CI0OEBOro ocaxaeHns n PEALD.
ASM gBnisietcs 4acteto ASM International NV group, kotopas
Takke Bknoyaet ASM Pacific Technology. Komnanusa npegcras-
neHaB 14 ctpaHax.

YCTAHOBKU FA30®A3HOW 3MUTAKCUUN (CVD)

EPSILON 2000 PLUS CVD

Bbicokonpoun3soanTenbHas ycTaHoBKa ra3oda3Hon anmTakcmm ans nonynpoBOAHNKOBO-
ro npounssoacTBa

TexHonornn: c aTMocepPHbIM NI MOHMXXEHHBIM AaBfIEHNEM B peakTopax

Pa3mep obpabaTtbiBaeMbix NacTuH: 6", 8"

JocTynHbIMK npoueccamMu SBASIOTCA COeAMHEHUS Ha OCHOBE KPEMHUS, TakMe Kak
KpeMHu (Si), KpemHui-repmanmm (SiGe)

P nermpoBaHHbi Epi: 163 nnacTtuHbl 8" TonwmHom 2,3 MKM

N nernpoBaHHbIn Epi: 156 nnactuH 8" TonwmHon 3,3 MKM

OnuTakcusa 4nsi aHanoroBbiX CMeLLaHHbIX cMrHanos, 6unonspHeix 1 BUKMOIT nonynpo-
BOOHUKOBbIX Npn6opoB. CenekTMBHbIE N HECENEKTUBHbIE NTErMPOBAHHbLIE CITION KPEMHUS
A58 opMUPOBaHNA TPaH3UCTOPOB

PeakTop Epsilon ncnone3syet BCTPOEHHbIE NamMnbl AN Harpesa NNacTuHbI 40 3a4aHHOMN
Temnepatypbl 4YTOObl BbIPaCTUTb 3NUTAKCUanbHY0 MfEHKY Ha OCHOBE KPEMHUS C
NCNonb30BaHNEM XMMMUYECKOIo OCaXaeHNs 13 napo-rasosoin pasbl (CVD)

TOYHbIV KOHTPONb TeMnepaTypbl NO BCEN NMOBEPXHOCTWU MNACTMHbI, YTO obecnevmBaeT
BbICOKY0 paBHOMEPHOCTL CIOEB KPEMHMS

BbICOKMe CKopoCTH OcCaxaeHus 1 ynpasneHne NpoLLeccoM Npu HU3KMX Temneparypax
YHuKanbHoW getanesto peaktopa Epsilon sBnsercs sanaTteHToBaHHas TeXHOMNOrMsa ans
GEeCKOHTaKTHOro nepeHoca nNnacTuH

Mogynb ynpasneHus ra3om. Jlesoe nnv npasoe pacronoxeHue

la3bl 1 BO3MOXHbIe nerupytowme cmecu: N,, H,, SiCl,, SiHCI,, SiH,Cl,, SiH,, HCI, PH,,
AsH,, B,H,...

[unana3soH perynnpoBaHus Temnepatypsbl: 500 °C—-1200 °C

War perynuposanus: 40 °C — 300 °C/muH

e [lpn nesom 1 npaBom pacnonoxeHun, cuctemol EPSILON
2000 PLUS moxHO ycTaHOBUTb GOK O OOK, YTO NO3BOMSET
COKpaTUTb 3aHuMaemyto obopyaoBaHuMem nnowagb nona
ynctoro nomereHns 4o 30 % 1M yMeHbLNTb CTOMMOCTb Bnaje-
HUsI

« Ckpy66ep

« BopasHasa cuctema oxnaxgeHus

» Cwunosown mogyne: 380/480 B, 3 dbasbl, 50/60 'y (125 A)

» PacnpegenutenbHas cetb: 220/110 B, 1 dpasa, 50/60 'Ly
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EPSILON 3200 CVD

» BblicokonpounseoanTensHas ycTaHOBKa ra3oga3Hon anmMTakc1m Ang nonynpoBOAHMKOBO-
ro npoun3BoacTBa

« TexHonornn: c aTMocqePHbLIM I NMOHMXXEHHBIM AaBIIEHNEM B peakTopax

« Pasmep obpabaTtbiBaembIx NacTuH: 12”

« [locTynHbIMK npoueccamu SIBASKOTCS COEAMHEHUSI Ha OCHOBE KPEMHUS, TakMe Kak
KpeMHUM (Si), kpeMHu-repmanuni (SiGe)

« OnuTakcusa Ana aHanoroBbIX CMELLAaHHbIX curHanos, 6unonsapHbix 1 BUKMOIT nonynpo-
BOOHUKOBbIX NpU6opoB. CenekTUBHbIE N HECENEKTUBHbIE NTErMPOBAHHbLIE CITON KPEMHUS
A515 popMUPOBaHNA TPAH3UCTOPOB

« PeakTop Epsilon ncnonb3yet BCTPOEHHbIE NaMmbl AN HarpeBa NNacTUHbI 40 3a4aHHON
Temnepartypbl 4TOObl BbIPACTUTb 3MNUTAKCUANbHYK MMEHKY Ha OCHOBE KPEMHUS C
NCNonb30BaHNEM XUMUYECKOro OCaXaeHnsi 3 napo-rasoson passl (CVD)

e TOYHBIN KOHTPOSb TEMMNEPATYPbI MO BCEN NOBEPXHOCTU NSIACTUHBI, YTO obecneynBaeT
BbICOKYH paBHOMEPHOCTL CI0EB KPEMHMS

» Bblcokue ckopocTu ocaxgeHus 1 ynpasneHme NpoLeccoM Npu HU3KNX TemnepaTtypax

e YHuKanbHon getanbtko peakTopa Epsilon aBnseTca 3anareHToBaHHAA TEXHONOrMs ans
GeCKOHTaKTHOro nepeHoca nNnacTuH

¢ Mogaynb ynpasneHud razom. JlleBoe nnm npasoe pacnonoxeHme

« [a3sbl n Bo3amoxHble nermpytowme cmecu: N,, H,, SiCl,, SiHCI3, SiH,Cl,, SiH,, HCI, PH,,
AsH,, B,H,,...

« [wana3soH perynupoBaHus Temnepatypbl: 500 °C—-1200°C

« [pun neBom n npasom pacnonoxeHun, cuctembl EPSILON 3200 MoxxHO ycTaHOBUTE B0K
0 60K, YTO NO3BOMSET COKPATUTL 3aHMMaeMyto 06opyaoBaHMEM NIoLLaab nosfa YNCTOro
nometeHnsa 4o 30 % 1 yMeHbLINTL CTOMMOCTb BllafeHMs

» Ckpy66ep

» BopgsHada cuctema oxnaxaeHus

« Cwunosown moaynb: 380 B, 3 ¢asbl, 50 My

» PacnpegenutenbHas cetb: 220B, 1 pasza, 50 My,

TVNOILVNYILNI WSV
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INTREPID XP CVD

» BbicokonpoussoanTenbHas ycTaHOBKa ra3odas3Hon anmMTakcum aAng nonynpoBO4HMKOBO-
ro Nnpon3BoAcTBa

« [natcopma XP NOHWKEHHOrO AaBneHus

» Paswmep obpabaTtbiBaeMbIx NiacTuH: 12”

o [JocTynHbIMM MpoueccaMy SIBASAOTCSA COEOMHEHWST Ha OCHOBE KPEMHUS, Takue Kak
KpemHum (Si), kpeMHuin-repmanui (SiGe), kapbug kpemHus (SiC) n gpyrne coegmHeHns
Ha OCHOBE KPEMHUS

« HanpspkeHHble anuTakcuanbHble NAEHKN Ans nnaHapHelx n FINFET npubopos. MO
TPaH3UCTOPHbIE KaHarbHbIE CI0W, UCMOMb3YOLLME 3NUTaKcHarbHbIN KPEMHUA, KPEMHUI
repMaHnin N YACTbIN repMaHui. FfepmaHmeBbI€ CITOM A5 ONTOSNEKTPOHHbIX YCTPONCTB

e YeTbIpéXxKamMepHbIN aNUTaKCUarnbHbIN peakTop

» Peaktop ucnonb3yet BCTpOEHHLIE flaMMbl 415 HarpeBa NnacTuUHbl 40 3a4aHHON Temne-

paTypbl, 4TOObI BbIPACTUTb ANUTAKCUAnbHYHO NIIEHKY HA OCHOBE KPEMHUS C UCMONb30Ba-

HUEM XMMUNYECKOro ocaxaeHus n3 napo-rasosomn gasbl (CVD).

- LUenbHas, manoobbeMHasn KOHCTPYKLNA KaMepbl

- WN3oTepmuyeckas peaktopHasi cpefa, B kotopor obpabaTbiBaeTca nnacTvHa, KoTopas

obecneuynBaeT nocnegoBartesibHbIi U NOBTOPSEMbIA KOHTPOSb TeMnepaTtypbl N0 BCEN

nnacTuHe 1 OT NNIACTUHbI K NNacTuHe

+ BbICOKME CKOPOCTM OCaXAEHUA U yNIpaBneHne NpoLEeCcCOM NPU HU3KMX TemnepaTypax

- [o yetbipex mogynen Intrepid process MOXXHO HAaCTPOUTb BMECTe Ha 0bLen nnatgopme

knactepa XP ASM ans noBbILLEHNA NPON3BOAUTENTBHOCTH

TexHonorns npegBapuTenbHOM OYUCTKM C MOMOLLbIO0 BCTpoeHHoro ACM Previum moayns

ANa 3nNm NogroToBKW MOBEPXHOCTH

« Mopaynb ynpasneHusi rasom

- [a3bl 1 BO3MOXHbIe nermpytowme cmecu: N,, H,, SiCl,, SiHCI,, SiH,Cl,, SiH,, HCI, PH,,

AsH,, B,H,,...

- Ckpy66ep

- BopgsaHasa cuctema oxnaxgeHus

«  Cwunosown mogynk: 380 B, 3 dasbl, 50y

- PacnpegenutenbHas cetb: 220B, 1 paza, 50 My

ASM INTERNATIONAL
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INTREPID ES CVD

« BbicokonponsBoanTenbHas ycTaHoBKa ra3oasHon anntTakcum Ans nomnynpoBOAHNKOBO-
ro npoun3BoAcTBa

e [natdopma XP NOHMKEHHOrO AaBNeHUs

« Pasmep obpabartbiBaembIx NacTuH: 12”

« [ocTynHbIMW MpoueccaMmn SIBASAKOTCA COEAUMHEHWs] Ha OCHOBE KPeMHUS, Takue Kak
KpeMHun (Si), kpeMHu-repmanmni (SiGe) n kpemuun-cdocdop (SiP)

« Tonctble AnNn-cnow AN CUNOBbIX ANEKTPOHHbLIX YCTPOMUCTB. Hanps)KeHHbIe Crov anuTak-
CUM KpeMHUs 4na opMmpoBaHms obnacTer UCToKa U CToka nepeaoBbIX KOMMNEMEHTap-
HbIx MeTannokcugHeix nonynposoaHukoBblx (KMOIT) tpananctopos, KMOIT-norvkn n
namsatn. Crnowu anuTakcum KpemHus ansa texHonornn conaw-namatn 3D-NAND n DRAM.
AnutakcmanbHasa SiP nneHka ana NMOS finFETs

e YeTblpéxKaMepHbIN anMTakcuarnbHbI peakTop

« Peaktop ncnonb3yeTt BCTPOEHHbIE NaMmbl 418 HarpeBa NnacTUHbl 40 3aJ4aHHON Temne-
paTypbl, 4TOObI BbIPACTUTL ANUTAKCUArbHYHO NIIEHKY HA OCHOBE KPEMHUS C UCMOSb30Ba-
HUEeM XMMUYECKOro ocaxaeHus ua napo-rasosou ¢assl (CVD)

« LenbHas, manoobbeMHas KOHCTPYKUUSA KaMepbl

« WN3oTepmuyeckasi peaktopHasi cpefa, B kotopon obpabaTbiBaeTcs nnacTuHa, KoTopas
obecneunBaeT nocnegoBaTenbHbIA Y MOBTOPSEMbIA KOHTPOSb Temnepartypbl No BCen
nnacTUHe 1 OT NNACTUHBI K NNacTuHe

+ BbICOKMe CKOPOCTM OCaXAEHUSA U yNpaBreHne NpoLEecCoM NPu HU3KNX TemnepaTypax

» [loueTbipex mogynen Intrepid process MOXXHO HaCTpPOUTbL BMECTE Ha 06Len nrnatdopme
knactepa XP ASM ans noBbILLEHNSA TPOU3BOANTENBHOCTHU

o TexHonorusa npeaBapuTENbHOM OYUCTKU C MOMOLLbIO BCTpoeHHoro ACM Previum mogyns
Anst N NoAroTOBKM NOBEPXHOCTM

« Mopaynb ynpasneHusi rasom

« [a3bl 1 BO3MOXHbIE nermpytowme cmecu: N,, H,, SiCl,, SiHCI,, SiH,Cl,, SiH,, HCI, PH,,
AsH,, B,H,...

« Ckpy66ep

« BopsaHas cuctema oxnaxgeHus

« Cwunoson moaynk: 380 B, 3 ¢asbl, 50 My

e PacnpegenutenbHasi cetb: 220B, 1 pasza, 50y

TVNOILVNYILNI WSV
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O6opyanoBaHue komnaHmu RIBER SA

dpaHuy3ackas komnaHus Riber SA pabotaet ¢ 1978 roga n asnsieT-

cHa BedyLIUMM nocTaBLumMkoM npoaykToB u ycnyr MBE. KomnaHus

NPOV3BOANT CaMbI LUMPOKWUIA B OTPaCciv acCOPTUMEHT UccrnenoBa-

TenNbCKMX Y MPON3BOACTBEHHbIX PEAKTOPOB, a Takke obecnednsaeT
noaaepxky un obenyxunsaHne 6onee 800 cuctem MBE, pacnonoXeHHbIX No BCEMY MUpY.
CoBcem HegaBHO KoMnaHusa Riber npuctynmna k pelueHuo ogHOM U3 cambiX BOMbLUNX
npobrnem, CToAWmMX nepes NPonM3BOAUTENSMU TOHKOMIEHOYHbIX CONHEYHbIX ANIEMEHTOB U3
Meau-nHausa-rannus (am) cenedmaa (CIGS): BbicoKas CKOPOCTb POCTa, TOYHO KOHTPONupye-
MbI UCTOYHMK ceneHa. Riber Takke paspaboTtan KOMMANEKCHy nuHuto npoayktos OLED-
3aBOOB.

YCTAHOBKW MONEKYNAPHO-NYYEBOWU 3NMUTAKCUU (MBE)
Epineat MBE

»  Cepuu: Multi-1", Multi-2"

e [lpombllWneHHass MenKocepumnHasa CBEPXBbICOKOBAKY-
ymHasa MJ13 cuctema

« 10 MmecT and BbiIcokooObeMHbIX MITO nctouHMKOB

» GaAs, InP, GaN, ZnSe, InSb, CdHgTe

» Pasmep obpabarbiBaembix nnactmH—1"un 2"

» BblpalwmBaHme nognoxek 3a oanH LMk 5x1" nnmn 3x2"

» MoTtopunsoBaHHas nogaya 1 NnepeHoC NOANOXKEK

» Bblcokasi npon3BoAnNTENBLHOCTb

» ABTOMAaTM4YecKkOe ynpaBlieHUE SNUTaKCUalbHbIM
npoLEeccom

MBE 49

» Cepuu:
Multi-2", Multi-3", Multi-4", Multi-6", Multi-8"
» [MpomblwneHHasa MenkocepumnHas ceepxebicokoBakyymHas MJ13 cuctema
» [IBeHapgLaTb MecT Ans BbIcOkooObeMHbIX MJT3 nctouHmnko GaAs, InP
- 3arpyskanognoxek B kaccety 75%3" nnm 60x4"
- Pasvep obpabarbiBaembix MnacTuH
-2",3",4",6", 8"
+ BblpawuBaHve nognoxek 3a oauH
unkn 1x8", 1x6", 4x4" 5x3", 14x2"
e MoTtopusoBaHHasa nogaya u nepeHoc
NMOAMNOXeK
« Bbicokas npon3BognTeENbHOCTD
« ABTOMaTMyeckoe yrnpasneHue anu-
TakcuanbHbIM NPOLIECCOM
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MBE 6000

e Cepuu: Multi-4", Multi-6"

« [lpombilwneHHaa cBepxBblcoKoBakyymHas MIJ1O
cuctema

« OpguHHaguaTb MecT Ans BblcOKOOObeMHbIx MITO
nctoyHukoB GaAs

» Pa3mep obpabaTtbiBaeMbix nnactnH—4"un 6"

- 3arpyska nognoxek B kaccety 90x4" nnn 40x6"

e BblpawuBaHne nognoxek 3a oguH uukn 9x4" unn
4x6" MoTopu3aoBaHHasi nogaya v NepeHoc noaso-
Xek

» Bblicokas npon3BoaANTENBLHOCTb

« ABTOMaTM4YeCKOE ynpaBneHne anMTakcnanbHbIM
npoLeccom

MBE 7000

» Cepuu: Multi-4", Multi-6", Multi-8"

« [lpombiwneHHasa cBepxBblcokoBakyymMHas MJIO cuctema anga anuTakcuanbHOro pocta
Takux CTPYKTYp Kak kaHambHble TpaHaucTtopbl Lotkm (MESFETS), TpaH3MCTOpOB C
BbICOKOW MOABWXHOCTLIO arekTpoHoB (HEMTS), ©unonsapHbIX retepoTpaH3ncTopoB
(HBTSs), onTOSMEeKTPOHHbLIX YCTPONCTB (f1a3epoB)

13 MecT ans BblcOKOOOBEMHbIX MJTO NMCTOYHU-
koB GaAs

Pa3vep obpabaTtbiBaeMbix nnactnH—4", 6", 8"
3arpyska nognoxek B kaccety 140x4" unu 70x6"
nnn 40x8"

BhlpawmBaHne noanoxek 3a oauvH uUukn 14x4"
unu 7x6" nnn 4x8"

MoTopun3oBaHHas nogada 1 nepeHoc NoaIoXeK
Bbicokas npon3BoguTeNbHOCTb
ABTOMaTMyeCcKoe ynpasfneHue anuTakcuanb-
HbIM MPOLIECCOM

Bbl60p CUCTeMbl B COOTBETCTBUU C TUMOM UCTOYHUKA U Pa3MepPOM NMOoAOJIOXKKN:

3914

Multi-1" Multi-2" Multi-3" Multi-4" Multi-6" Multi-8"
CdHgTe Epineat Epineat
InSb Epineat Epineat
ZnSe Epineat Epineat
GaAs Epineat MBE49 MBE49 MBE49 MBE49 MBE49
MBEG6000 MBE6000
MBE7000 MBE7000 MBE7000
InP Epineat MBE49 MBE49 MBE49 MBE49 MBE49
GaN Epineat Epineat
Diamond
Metals
SiGe
SiC
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RIBER

Cepuu: Multi-1", Multi-2" YHuBepcanbHas
yCTaHOBKa

GaAs, InP, GaN, Diamond

Tpun SNEKTPOHHO-ITYYEBbIX MYLUKK

OT16 go 11 mect ana MJ1O ncto4Hnkos

Pa3mep obpabatbiBaembix nactnH—1", 2", 3"
MpocToTta obecnyxnBaHns

ABTOMaTU4eckoe ynpasfeHune anuTakcuanb-
HbIM NMPOLIECCOM

Compact 21 MBE

Cepuu: Multi-1", Multi-2", Multi-3" YHuBep-
carnbHas ycTaHOBKa

GaAs, InP, GaN, Diamond

Tpw aNEKTPOHHO-NYY€eBbIX MYLUKA

OT16 go 11 mect gna MJ13 nctouHukos

Pasvep obpabaTtbiBaemMbix nnactmH—1", 2", 3"
[MpocTtoTa o6ecnyxunBaHus

ABTOMaTMYECKOE ynpaBrieHne anuTakcuarnb-
HbIM NPOLIECCOM

EVA 32 MBE

Cepuu: Multi-1", Multi-2", Multi-3"
PaspabotaHa ans pocTa CroXHbIX CMaBoB:
KPEMHWS1, repMaHus ¢ MeTannamm

SiGe, SiC, Metals

[1Be 3neKTPOHHO-MY4EBbIX MYLLKN

YeTbipe mecTta ans MJ13 nctovHmnkoB

Pa3smep obpabatsiBaemMbix nnactnH—1", 2", 3"
lMpocTtoTa o6ecnyxunBaHua

ABTOMAaTMYECKOE ynpaBrieHWe 3nuTakcuanb-
HbIM MPOLIECCOM
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SIVA 45 MBE

Epineat SiGe MBE

. Cepuu: Multi-6", Multi-8"
» PaspabotaHa anga Hay4HbIX
nccnegoBaHum

+ SiGe

» Pasvep obpabaTbiBaeMbix
nnactmH—6"mn 8"

« [lpocToTa obcnyxmnBaHus

- ABTOMartmM4yeckoe yrnpasrne-
HMe anuTakcuanbHbIM Npo-

Leccom

Cepuu: Multi-4"

PaspaboTtaHa Aana pocTa CNOXHbIX CMNaBoOB:
KpPEMHUS, repMaHus 1 yrnepoga

SiGe, SiC

Tpw aNeKTPOHHO-NY4€EBbIX MYLLKN

YeTblpe mecta gnst MI13 nctouHmkos

Pa3mep obpabaTtbiBaeMbix NacTnH —4"

MpocTtoTa o6ecnyxnuBaHus

ABTOMaTM4eckoe ynpasneHne anuTakcuanbHbIM
npoLeccom

3914

Multi-1" Multi-2" Multi-3" Multi-4"
CdHgTe MBE 32 MBE 32 Compact 21
InSb MBE 32 MBE 32 Compact 21
ZnSe MBE 32 MBE 32 Compact 21
GaAs Compact 21 | Compact 21 | Compact 21
InP Compact 21 | Compact 21 | Compact 21
GaN Compact 21 | Compact 21 | Compact 21
Diamond Compact 21 | Compact 21
Metals EVA 32 EVA 32 EVA 32
SiGe EVA 32 EVA 32 EVA 32 SIVA 45

SiC

Compact 21

Compact 21

EVA 32 SIVA 45
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O6opyanoBaHune komnaHmuu TAIYO NIPPON SANSO

Kopnopauus Taiyo Nippon Sanso ocHoBaHa B 1918
rogy, SBNAETCA KpynHenLwmnm B AnoHUM npon3soguTe-
nem npombiwneHHbix ra3oB. TNSC obecneuvnBaet
cTabunbHbIe NOCTaBKN YCTAHOBOK OCaXAeHns MeTar-
NopraHNYeCcKmMx CoeauHEHNN n3 rasoobpasHon asbl.

YCTAHOBKW MOC-TMAPUOHOWU SMUTAKCUU (MOCVD)

UR26K MOCVD

» Cucrema Moc-rmapngHon anMtakcmm ans MaccoBOro NpoOM3BOACTBA

» [1ns1 LULMPOKOrO CNEKTpa NoynpPOBOAHNKOBLIX MaTepuanos, naeansHo and GaN

» Kaccetbl ans nnactuH: 10x6" unm 6x8"

» PotaumoHHas KoHpurypauus pocToBom kKamepbl

» BakyymHbIN 3arpy304HbIv LINKO3 NpeaoTBpaLlaeT 3arpa3HeHne KMCropoaom 1 napamm

BOAbl

» CobcTBeHHas TexHonorms obecnevmBaeT TOUHYIO MOCTaBKY peareHTa M CTPOrni KOHT-
ponb Haa OAHOPOAHOCTLI, TOMLWMHOM CNos U

PEe3KOCTbH rpaHunubl pa3gena

» BcTpoeHHas cuctema KOHTpOS Afis onepaTuBHOMO
TOYHOIO M3MEPEHUA TemnepaTtypbl U CKOPOCTU
poCTa yMeHbLLaeT onepaumoHHble 3aTpaThbl

« Tun peakTopa: poTauWOHHbIA NOBOPOTHLIN TOKOM-

pnemMHumnK

» 3arpyska/pasrpyska: aBTomaTnsnpoBaHHas

» LllecTb 30H HarpeBa

» [1nacTuHbI: TMLEBON CTOPOHOW BBEPX

UR25K MOCVD

» Cucrema Moc-rugpmnaHon anutakcum st MaccoBOro NpoM3BoacTBa
» [1ns LULMPOKOro CNeKTpa NosnynpoBOAHNKOBLIX MaTtepuanos, naeansHo and GaN
» ABTOMaTM3MpPOBaHHas cuctema 06paboTkM AeTanemn ¢ MakcumMarbHOM NpoM3BoanTENb-

HOCTbIO

» Camasi Hu3kas CTOMMOCTb Brlag€HN4A 3a CHET BbICOKOIo TeMria pocta 3rnTakCumn

Bbicokasi Npon3BOAUTENbHOCTL C MUHMMAasbHbBIM
BPEMEHEM MPOCTOSI C UCMOSNIb30BAHMEM CYXOW
TEXHOMOMMM O4UCTKU

Tun peaktopa: poTaLMOHHbIA MNOBOPOTHLINA TOKOM-
PUEMHUK

Kaccetbl gns nnactmi: 11x4" unn 7x6"
3arpyska/pasrpyska: asTomaTu3npoBaHHas

LllecTb 30H HarpeBa

[1nacTUHbI: IMLLEBO CTOPOHOM BBEPX
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MOCVD SR23K, MOCVD SR24K

e Cuctembl Moc-rmapuaHon annuTakcum s MENKOCEPUMHOIO NMPon3BoacTBa

« [Ing wmpoKoro crnekTpa nonynpoBOAHUKOBbLIX MaTepmanos, onTuyeckux npubopos, LDs,
LED, FETs, nogeanbHo ons GaN

« Kaccetbl gnsnnactmi: SR23K—10x2" nnn 8x3"; SR 24K — 12%3" nnn 5x6"

¢ YBEnuuyeHHble UHTepBarbl MexXay TeXHUYeckum obcny-
KMBaHWEM 3a CYET ONTMMM3ALMN NoJadYn NMOTOKOB rasa
BHYTPW KaHanos

» Crabunusaumda napameTpoB Harpeea

« Onumsa Belicokon Temnepatypsbl (HT)

« Twn peakTopa: ropu3oHTasbHbIN NMOBOPOTHLIA TOKOMPU-
€MHUK

 [MnacTuHbI: NULEBON CTOPOHOW BBEPX

SR2000 MOCVD, SR4000 MOCVD, SR6000 MOCVD

» Cwucrema Moc-rugpmaHom anutakcum ons MenkocepuinHoro nponssoactea u HUOKP
« [nga wmnpokoro cnekTpa nosynpoBOAHUKOBbLIX MaTepuarnos, Y®-cBeToamonoB, NoneBbiX
TpaH3ucTtopoB, HEMT, HBT, ngeansHo ans GaN
« Kaccetbl ons nnacTumH:
SR2000-1%x2"; SR4000—3x2"nnn 1x4";
SR 6000 —6%2" nnun 3x3" nnun 1x6"
* YBenun4yeHHble MHTEpBanbl MeXay TeXHUYec-
KMM oBCnyxvMBaHWEM 3a CYET ONTMMM3aL MK
nofayn rasoBbIX NMOTOKOB ra3a BHYTPWU KaHa-
nos
» Crabunusauusa napameTpoB Harpesa
«  Onums Beicokon Temnepatypbl (HT)
» TwnpeakTtopa:
SR 2000 - 2" ropn3oHTanbHbIN NOBOPOTHbLIN TOKONPUEMHUK
SR 4000 - 4" ropn3oHTanbHbIN NOBOPOTHbLIN TOKONPUEMHUK
SR 6000 — 6" ropmM3oHTanbHbI NOBOPOTHbIN TOKONPUEMHUK
 [1nacTuHbI: NMLEBOW CTOPOHOW BBEPX
« Martepuan peakTtopa: HepxasetoLLas cTanb

VR 3000 MOCVD

» Cuctema Moc-rnapugHon anutakcum ans HAOKP

« [nga wurpokoro cnekTpa nonynpoBOAHUKOBLIX MaTepuarnos, onTuyecknx npnubéopos, LDs,
LED, FETs, naeansHo gna GaAs/IP

« Kaccetbl gnsnnactuH: 1x2" nnn 1x3"

« Crabunusaumsa napameTpoB Harpesa

« Onumsa Belicokon Temnepatypbl (HT)

» Martepuan peakropa: kBapL

e Twun peaktopa: 3" BepTuKasbHbI MOBOPOTHbLIN TOKONPUEMHUK

 [1nacTuHbI: NNLEBON CTOPOHOW BBEPX
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Hr3000 MOCVD, HR4000 MOCVD

» Cuctembl Moc-rnopuaHon anutakcum ans HUOKP

« [ns Wwmnpokoro cnekTpa nonynpoBOAHUKOBLIX MaTepurarnos, onTuyecknx npnbopos, LDs,
LED, FETs, ngeanbHo gns GaAs/IP

» KacceTtbl ong nnacTuH:
HR 3000 —1x2" unn 1x3"
HR 4000 —3x2" unu 1x4"
« Crtabunusaumsa napameTpoB Harpesa
»  Onums Bbicokon Temnepatypbl (HT)
» Martepunan peaktopa: KkBapL
e TwnpeakTtopa:
HR 3000 — 3" ropn3oHTarnbHbI NOBOPOTHLIA TOKOMPUEMHMK
HR 4000 —4" ropn3oHTanbHbI NOBOPOTHLIN TOKOMPUEMHUK
» [nacTtuHbl: NMLEBON CTOPOHOW BBEPX

Hr6000 MOCVD, HR8000 MOCVD, HR10000 MOCVD

- Cuctembl Moc-ruapungHomn anutakcumn ana HAOKP n menkocepuinHOro nponsBoacTBea
+ [Inga wmpokoro cnekTpa nonynpoBOAHUKOBLIX Matepuanos, onTuyeckux npnbopos, LDs,
LED, FETs, ngpeansHo ana GaAs/IP
« Kaccetbl ona nnacTuH:
HR 6000 —7x2"
HR 8000 — 11x2" unn 6x3" nnn 3x4" nnn 1x8"
HR 10000 — 19x%2" nnun 9x3" nnun 3x6"
» Crabunusauusa napameTpoB Harpesa
« Onumsa Belcokon Temnepatypbl (HT)
« Martepuan peaktopa: Hep>kaBetoLLlad cTanb
e Twunpeaktopa:
HR 6000 — 8" ropn3oHTarnbHbIN NOBOPOTHLIN TOKONPUEMHUK
HR 8000/HR 10000 — 3" BepTuKanbHbI NOBOPOTHbIN TOKOMPUEMHUK
e [1macTuHbI: NMLEBOW CTOPOHOW BHN3

BRC MOCVD, BMC MOCVD

Cuctema BRC Moc-rngpuaHon anutakcum ans HUOKP n menkocepuinHOro npon3eoacTsa
» Cucrtema BMC ans maccoBoro npon3BoAcCTBa

« [Ins WMpoKoro cnektpa nonynpoBOAHUKOBbIX
BMC BpalueHue noanoxkoaepxaress n NNacTuHb! martepuarnos, onTuyeckmx npnbopos, LDs,
e sanases o LED, FETs, ngeansHo ana GaAs/IP
e « KacceTbl Ans nnactuH:

BpalleHve NoANoXKoAepXKaTens 1 BRC i 1 X1 o 4" nnu 3>(2"

U NoMoLLY 3yGuaTo BMC - 42 X 2" ~ 6)(6"

"« Crabunusaums napameTpoB Harpeea
°";"°" N e Onuus Bbicokon Temnepatypsl (HT)
» Tun peaktopa: BRC —ropnaoHTanbHbIN;
Mcno:::::jf!nuesoﬁ cropfmoﬁ BHU3 B M C . pOTaLlVlOH Hbl '7|

- . b
Bxoprasa . Craguneuwit FOPU3OHTANLHBIN NOTOK raza o o
» [1nacTtuHbl: nMueBomn CTOPOHOU BHU3

OxnaxaaloWwit KoKyX
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O6opyanoBaHue komnaHmm CSD Epitaxy

Komnanns CSD Epitaxy 3apernctpupoBaHa B 1989 r. B
Fremont, Kanudop-
Huga, CLLA.
KomnaHus npogomkaeT Hacneame Gemini 1 aBnsieT-
Cs1 NPON3BOANTENEM YCTAHOBOK ra3oa3Hom annTak-
cuUn Ans nonynpoBOgHMKOBOM NPOMbILLIEHHOCTH. 1o
BCEMY Mupy nocTtaereHo 6onee 200 snuTakcuanb-
HbIX yCTaHOBOK. KomnaHus sBnsetca dwunuanom
Tetreon Technologies (Benuko6putanus) B CLLA.

YCTAHOBKWU FA30®A3HON 3NMUTAKCUU (CVD)

GEMINI3ECVD

« YctaHoBKarasocgasHou anuTakcum ansi nonynpoBOAHUKOBOIo NPoOuU3BOACTBaA

e [1ByxKamepHbI anNnTakcuanbHbI peakTop

« EpvHas cuctema ynpaBneHus ANs ynpaBrieHUs
napannenbHon paboTol peakTopoB

» Pasmep obpabatbiBaembix nnactuH: 4", 5", 6"

« JlnHnsa nogaum oTperynupoBaHa Ha nogayy rasa-
HOCUTENS KPEMHUSA U ABE NMMHMU NO4AYM fnerupytowen
cMmecu

+ [asblnnerupytowme cmecu: N,, H,, SiHCI,, PH,, HCI

« Tunosas TemnepaTtypa pocta: 1150 °C

» [loTpebnsemas mowiHocTb Npun 1550 °C: 28,5 kBT

e B4 reHepatop nHayKunoHHoro HarpesaTens: 380 B, 3
dasbl, 152 KBA

« Ckpy66ep: 220 B, 1 dpasza, 9 kBA

e YctaHoBska: 220 B, 1 dhasa, 40A, 8.8 kBA

« BopgsaHas cuctema oxnaxaeHus

EpiPro 5000 CVD

« YcTaHOBKM ANA NONy4YeHUsl anNUTaKCUanbHbIX CIIOEB MNOJYNPOBOAHMKOB MYyTEM
ocaXaeHus u3 naporasoBou asbl

» TexHonormu: c aTMocgepHbIM UM NOHWXEHHBIM AaBIEHNEM B peakTopax

« ToHkue nneHkn: nornka CMOS, HU3KOBOSLTHbIE MOSEBbLIE TPAH3UCTOPbI

- CpeaHve nneHKn: CpeaHEeBOSIbLTHBIE NOSIEBbIE TPAH3MCTOPbI, aHANIOroBbIE U3LENUS

+ Tonctble nneHkn ot 50 Mkm o 100 MKM: BbICOKOBOJSIBTHbIE MOSIEBLIE TPAH3UCTOPHI,
N30enns CUITOBON 3NTIEKTPOHUKN

- KonunyecTtBo u pasmep obpabatbiBaembix nnacTuH: 35 x 4”24 x5” 18 x6”,8 x 8”

- [lpon3BoanNTENBLHOCTL:
- nnactuHbl 100 mm: oT 25 o 38 nnacTuH/4 Npu anuTakcmanbHoM cnoe ot 105 4o 45 Mkm
- nnacTuHbl 125 mm: oT 17 4o 27 nnacTuH/Y npu anuTakcuanbHoM cnoe ot 105 4o 45 Mkm
-nnacTtuHbl 150 mm: oT 12 o 20 nnacTuh/Y npu anuTakcuanbHoM crnoe ot 105 4o 45 Mkm
- nnacTtuHbl 200 MM: OT 6 40 9 NNacTUH/Y Npu anuTakcuansHoM cnoe ot 105 40 45 Mkm
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a3l n nernpytowme cmecu: N,, H,, SiHCI,, SiH,Cl,, PH,, HCI
Mony4eHHble pesynbratbl Ha nrnactnuHax 150 mm: CKOpOCTb pocTa anuMTakcuanbHOro
CNosl KpemMHUSA 2 MKM / MyH npu Temnepartype npouecca 1100 °C, SiHCI,. Jlernpytowas
cmeck PH,. PaBHomepHoCTb TonwuHbl 0,78%. [JonuHr-ogHopodHocTb 2,01%
EpiPro 5000 Bksito4aeT HECKOMBKO YyYLUEHW:

- ynbTpa YMcTas kamepa peaktopa

- BeHTUNMpyemas karywika BY renepatopa

- MUKPO-CTYMNeHYaTbl y3en BpaLleHns

- ABOWHOM arperar nogbema CKopoCTH

- OXNnaxkgaroLL M BO3QyXOBOA BOKPYT Komnaka

- KOXYX peakTopa 1 BEpU Kamep U3 HepKaBetoLLern cTanu
EpiPro 5000 IG: lNoBbILLeHHas Npon3BOAUTENBHOCTb, ABYXKAMEPHbIN peakTop, TOMNLWUHA
nneHok ot 50 mkm go 100 MKkm
EpiPro 5000 RP: [1na paboTtbl ¢ noHmwkeHHbIM gaBneHem ot 300 Torr go 80 Torr
TunoBble Temnepatypsbl npoueccor: 1080, 1100, 1150 °C
BY reHepaTop nHaykumoHHoro Harpesatens®: 380 B, 3 dasbl, 152 kBA
Ckpy66ep*: 220 B, 1 cpasa, 9 kBA
YctaHoBka: 208/230 B, 1 dbasa, 50/600Iw, 42A, 10 kBA
CDA gnsa nHeBmMaTtukm, gasnenue: MuH 414 klMa; max 689 klMa; Hom. 551 klMa
Bopa ansa oxnaxaeHus, gasneHvne: MuH 243 klla; max 551 klMa
Cuctembl EpiPro 5000 MOXHO ycTaHOBUTb 60K 0 60K, YTO NO3BOMSET COKPATUTL 3aHNMa-
emMyto obopygoBaHveM nnowaab nona yuctoro nomeweHms 0o 30 % M yMeHbLUUTb
CTOMMOCTb BriaieHns
Pasmepsbl yctaHoBKM: anvHa = 116" (294,6 cm), wnpuHa = 116" (294,6 cm), BbicoTa = 104"
(264,2cm)
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O6opynoBaHne komnaHum VEECO INSTRUMENTS

AmMepukaHckas npousBoacTBeHHad KomnaHua Veeco
Instruments Beget cBoto uctoputo ¢ 1945 roga. Komnanus,
paspabaTtbiBaeT, Npon3BoauT U NpoaaeT obopyaoBaHune Ans
NPon3BOACTBA TOHKMX MNIIEHOK AN NPOM3BOACTBA M paspa-
OOTKMN BbICOKOTEXHOMOMMYHbLIX 3NEKTPOHHbIX YCTPOMCTB MO
BCEMY MUPY.

<
=
0
O

YCTAHOBKW MOC-rMAPUOHOWU SMUTAKCUU (MOCVD)

Pioneer P125 MOCVD

« YctaHoBka Moc-rmapmaHoOM 3nUTakCcUM AONSA OCaXOEHUS MeTannopraHn4eckmnx
coeauHeHN n3 rasoBomn dasbl

«  [Ona HNOKP wupokoro cnekTpa nonynpoBOAHMKOBbLIX MaTepuanos, METan0B, OKCUA0B;
naoeanbHo ans pocta lll-V/N matepranos

» [lMoppepxumBaet pocT kakAs/P, Takn GaN;

« [1ng akageMn4ecknx n KOMMepYeCKUX nccregoBaHnmn

+ BeptukanbHaa koHurypaumsa pocToBOM Kamepbl
MUHUMU3UPYET HaKoNmeHne 4actuu, obecneynsas
paboTy C MMHUMAaIbHBIM OBCY>XMBaHNEM

« BakyyMHbI/ 3arpy3ovHbl W3 npegoTepallaeT
3arpsi3HeHue KMCcropogom 1 napamm Bogbl

« PasnuyHble BapraHTbl KacceT s NnacTuH, BKoYas
1x2", 3x2", 1x3", 14" nnacTuHbl U pasnn4dHbIe
obpasubl

» [lonHOCTbLIO coBMECTUMa C UCTOYHMKamu V rpynnbl
TpeT-6yTnn-apcuH/TpeT-6yTnn-gpocduH

« CobcTeeHHas TexHonorus Flow Flange® o6ecneunsa-
€T TOYHYH MOCTaBKy peareHTa U CTPOrni KOHTPOSb
Ha4 OOHOPOLHOCTLIO, TOMLWMWHOWM CrOosi U PE3KOCTbIO
rpaHuubl pasgena
» Pasmepbl yCTaHOBKM:
anvHa = 169" (430 cm), wupuHa = 51" (130 cm), BbicoTa = 96" (244 cm)

« BcTpoeHHasi cucteMa KOHTPOSs 411 ONepaTUBHOMO TOYHOTO M3MEPEHNs TeMMNepaTypbl 1
CKOPOCTU pOCTa YMeHbLUAET onepaLyMoHHbIe 3aTpaTbl M ONTUMU3NPYET BbIXod Npubopos
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Discovery 180 (D180) MOCVD

YctaHoBka Moc-ruapmaHon anutakcum ansa ocaxaeHus cnoeB GaN

OcaxgeHue crnoes Ans Npon3BoAcTBa ronybbix, 3eneHbix 1 YO cBetogmonos, na3epos
rony6oro cnekTpa, GaN anekTpoHHbIX Np1GOPOB M NONEBbLIX TPAH3UCTOPOB

MpeanbHO nooxoouT Onsi pelleHnst 3agad, CBs3aHHbIX ¢ Al-cogepXallummm CroXXHbIMN
COeANHEHNSMHN

BbicokokavecTBeHHOe ocaxaeHne AlGaN co cTabunbHOM CKOPOCTLHO BbipalLMBaHNS
YcTaHOBKa Kak Ansi NporpaMm yCOBEPLLUEHCTBOBAHNSA Matepuanos, Tak U Menkocepumn-
HOro NPOM3BOACTBA

MpumeHsieTcsa TexHonorus TurboDisc®MOCVD

BakyyMHbIN 3arpy304HbIf L3 obecnevmBaeT BbICOKYHO MPOM3BOAUTENBHOCTL W
npegoTBpaLlaeT 3arpA3HeHne KMCnopogoM 1 napammn Boabl (AONONHUTENbHBIN Typ6o-
MOJEKYNAPHbIA HAcOC, MPUrOAHLIA AN rIyOOoKON BaKyyMHOW OTKa4ku 3arpy304HOro
Lunto3a)

BepTukanbHas KoHUrypaums poCTOBOW KaMepbl MUHUMWU3NPYET HexenaTenbHble
OTNOXeHus YacTum,

MakcrmanbHbI NPOLEHT BbIXOA4a rOAHbIX, UCKOYUTENbHAA paBHOMEPHOCTb MO TONLM-
He, nermpytonm gobaskam n coctaBy

®unbTPbl Ha ra3oBbIX NMMHUAX yAANAT MaKpo4acTULbl, Briary 1 MONeKynspHble 3arpsas-
HUTENN

lMepenoBble HarpeBaTerbHble 3fIEMEHTbI POCTOBOM KaMepbl obecneyunBatoT ObICTpbIN
Harpes / Bpems OxnaxaeHust Mexay Lumknamm

KacceTtbl cocToAT n3 kapbuaa KpemMHUs, NOKPbITOro rpadouToMm, 3arpyaka niactuH: 6x2",
3x3"

CbeMHble KacceTbl AN NNacTUH NO3BOSISAKT MPOU3BOAUTBL UX OYUCTKY BHE YCTaHOBKM
MarHuTHO CBSi3aHHbIN C MPMBOAOM MaHUMYNATOP TOYHO yCTaHaBNMBAET KacCeTbl Ha
aepxatenb

 [lorpy3yuk ans kaccet nogaepxueaeTt 4o
3 KacceT gngd nnactuvH Ana nepemMetle-
HUS B POCTOBYI Kamepy (BCTpOeHHas
3almMTHaa Kamepa c nepyvaTkamu, npu-
MeHMMasd ANns CTepUIibHOM 3arpy3ku
/ pasrpy3sku nracTuH)

» Pasmepbl ycTaHOBKM:
anvHa = 169" (430 cm), wnpnHa = 51"

(130 cm), BicoTta = 81" (206 cm)

« BcTpoeHHas cuctema KoHTponsa Ans
onepaTMBHOIO TOMHOMO U3MEPEHUS TEM-
nepaTypbl U CKOPOCTU POCTa yMEHbLUAET
onepauuoHHble 3aTpaTbl U ONTUMU3NPY-
€T BbIx0oA4 Npnbopos

CobceteeHHas TexHonorus Flow Flange® obecneunsaeT TOUYHY MOCTaBKy peareHTa u
CTPOrui KOHTPOSb HaZ OAHOPOAHOCTbLIO, TOSLLMHOW CIOSA U PE3KOCTLIO FpaHuLbl pasgena
Copepxut uHTerpuposaHHbii Real Temp®200 — BCTPOEHHYIO CUCTEMY W3MepeHus
Temneparypbl NAacTUHbI, KOTOpas ONTUMU3MPYET TEMNEPATYPHYHO BOCMPOU3BOAUMOCTb
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Discovery 180 (D180) LDM MOCVD

« YctaHoBkKka Moc-rugpugHon anutakcum ana ocaxaeHus cnoes InGaAsP, InGaAIP n
AlGaAs

« OcaxgeHune cnoes AN Npon3BoACcTBa NoNynpOBOAHUKOBLIX NA3ePOB C BEPTUKANbHLIM
pe3oHaTopoM 1 noBepxHOCTHbIM n3nyveHnem (VCSELSs), nasepHbix anoaos, AlGaAs v
InGaAs getektopoB

« Tpumensietca TexHonorms TurboDisc® MOCVD — TexHonorust BepTukanbHoOro peaktopa
C BpaLLaroLLMmMcs ANCKOM

« BakyymHbIn 3arpy304Hbl W03 obecneynBaeT BbICOKYIO MPOU3BOAMTENBHOCTbL U
npegoTBpallaeT 3arpsa3HeHne KUCNopoaoM U napamu BoAbl (4OMONHUTENBHBLIN Typ6o-
MOSNEKYNAPHbIA HACOC, MPUrOAHbLIN ANsi ry6oKoN BaKyyMHOW OTKayku 3arpy304HOro
Lno3a)

« BepTukanbHaa KoHurypaums pocToBOW Kamepbl MUHUMU3UPYET HexernaTernbHble
OTNOXeHus YacTuL,

« Ocobas Flow Flange koHcTpykuusa obecnedmBaeT ycnoBusi And TOMHOrO ynpaBneHus
OOHOPOAHOCTLIO, TOSLLUMHOW CMOSi U PE3KOCTLIO rpaHuLbl pasgena

e YCcTaHOBKa 4N MESKOCEePUMHOro Npon3BoACTBa

e PaanunyHble BapraHTbl KACCET ANsA NNacTUH, BKNtodasa 6x2", 3x3", 1x4" n 1x6"

« YcTponcTtBo onTudeckoro kKoHTpons RealTemp obecneunmBaeT BHYTPUMPOLECCHLIN
MOHWUTOPUHI W yrpaBrneHne TemnepaTypon NiacTuUHbl B Te4eHUe Npou3BOACTBEHHOIO
umkna

+ [lorpysunk onsa kacceT nogaepXxunBaeT Jo 3 KacceT And nNnacTuH Ana nepemMeLleHms B
POCTOBYIO Kamepy (BCTPOEHHasi 3aluTHasi Kamepa C nepyatkamu, npumMmeHnmas ons
CTEPWIIbHOW 3arpy3ku / pasrpy3ku NiacTymH)

«  OUNbTPbI Ha ra3oBbIX NMMHUSX YOANAT MakpoyacTULbl, Bary 1 MofneKkynsipHble 3arpsis-
HUTENN

« [lepenoBble HarpeBaTenbHblE ANIEMEHTbLI POCTOBOWN Kamepbl obecnevmBatoT BbICTPbI
Harpes / Bpems OXnaxaeHus Mexay Lmknamm

» MarHmMTHO cBSi3aHHbIA C NPUBOAOM MaHUMNYNATOP TOYHO YCTaHaBMMBAET KacCETbl Ha
Aepxarenb
+ BcTpoeHHas cuctema KOHTPOMSA Anst onepaTUBHOIO TOYHOTO U3MEePEHUsi TEMNepaTypbl 1

OO33A

CKOPOCTM pOCTa yMeHbLUAeT OnepaLMoHHbIe 3aTpaTbl M ONTUMU3MPYET BbIXOA NpubopoB
« Pasmepbl ycTaHOBKM:
anunHa = 169" (430 cm), wnpuHa = 51" (130 cm), Boicota = 81" (206 cm)
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E300 GaNzilla Il MOCVD

« YctaHoBka Moc-rugpuaHom anuTakcum ana ocaxaeHus crnoes GaN ans cepunHo-
ro NpousBoAcCTBa ronyo6bix, 3eneHbIX U Y® cBeToauonoB, nasepoB ronyooro
creKkTpa v noneBbIX TPAH3UCTOPOB

» YCTONYMBLINA, MOBTOPSIEMbIV MPOLIECC POCTa NPUBOAUT K NPEBOCXOAHOM OAHOPOAHOCTH
mMatepuana u MMHMManbHOMY 06CnyXMBaHMIO yCTaHOBKM BO3MOXXHOCTM BbICOKOCKOPOC-
THOrO ra30BOro NEpPEKYEHMS 1 BbICTPOro BbIBOAA Ha TEMNEPATYPHbIN PEXMM NO3BOSSA-
tOT NOMNYYUTb HaUIyYLLYIO MOBEPXHOCTb aKTUBHOIO CII0S A1 CaMblIX SIPKUX CBETOANOLOB

« [lonHas aBTOMaTM3auus, BKIOYass aBTOMaTU3NpOBaHHYO nepegadvy nnactuH, obecne-
YMBAET BbICOYANLLYH MPOMYCKHYH CMOCOOHOCTb

- bBbes3oTkasHas paboTta rapaHTUpyeTca HageXHOCTbIO MOACUCTEM M KOMIMOHEHTOB

» OddekTnBHAA BCTPOEHHAsH CUCTEMA KOHTPOMS N XapaKTEPUCTUKM OrOKOB yrpaBneHus
NO3BOSISIET aHANN3NPOBATb B PEXMME peanbHOro BPEMEHN CKOPOCTb pocTa, Mopdoro-

T M TEMNepaTypy NNacTUHbI

* YKoMmnnekToBaHa cCOOCTBEHHbIM 0CODObLIM
3arpy304HbIM LUHO30M A1 Makcumarnb-
HOW NPOM3BOAUTENBHOCTH

E300 LDM MOCVD

» YctaHoBKa Moc-rugpuaHomn anuTakcum Ans ocaXxaeHUsA CnoeB CNOXHbIX coeAnHe-
Hun InGaAsP, InGaAlIP, AlGaAs

« MO XOI'® ycraHoBKka Ans KpynHOCEPUMHOIO NPOU3BOACTBA AJIMHHOBOMHOBLIX, VK- 1
BMAMMOIO CBETA Na3epoB, MOSyNPOBOAHUKOBLIX JTa3epOB C BEPTUKANbHbIM pe3oHaTo-
POM 1 MOBEPXHOCTHBIM U3TyYEHNEM U SNEKTPOHHbLIX MaTEPUANoOB, OCHOBAHHbIX Ha INP

» HoBoe nokoreHne pocToBOro peaktopa unyctponcteo Flow Flange

» Ocobag TexHonorusa onTnyeckoro kKoHTponsa RealTemp, koTopasi obecneumBaeT BHyTpU-
MPOLECCHBIN MOHUTOPUHT U YripaBrneHne TeMnepaTypon NracTuHbI B TEYEHMEe NPpOon3BO-
ACTBEHHOrO LMKna

» O6beanHeHne co cTaHg4apTHbLIMU KOMMO-
HEeHTamMu, BKMoYasa repMeTuyHyto pabo-
Yyl Kamepy C nepyatkamu YCTaHOBKM
AN Ype3Bbl4arHO YMCTOW TPaHCNOPTU-
POBKW MMACTUH U aKyCTUYECKY0 U3mepu-
TENbHYH CUCTEMY O1151 TOYHOIO KOHTPONs
pacxoda rasoB npwu TeYeHUM NpPOLIECCOB,
AaeT B pe3ynbrate UCKNYUTENbHOE
Ka4yecTBO Martepuana n appeKkTUBHOCTb
npovecca

»  MopgynbHbIN NPUHLMMN MOCTPOEHUS
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E450 GaNzilla MOCVD

+ YctaHoBka Moc-ruapuaHomn anuTakcum
ana ocaxgeHus crnoeB GaN

+ YcTaHOBKa Ans KpyNHOCEPUAHOIO NPoun3-
BoACTBa

» OcaxpgeHue cnoee GaN gns npousBoa-
cTBa ronyb6bix, 3eneHbix n YO ceetogmo-
00B, NnasepoB ronyboro cnektpa un none-
BbIX TPAH31CTOPOB

e YCTOM4YUBBIN, MOBTOPSiEMbIA npouecc
pocTa NpuBOANT K MPEBOCXOAHOW OOHO-
pOOHOCTM MaTepuana U MUHUManbHOMY
00CnyXnBaHM YCTaHOBKM

» B03MOXHOCTN BbICOKOCKOPOCTHOIO ra3oBOro MEPEKOYEHMS U ObICTPOro BbiBOAA Ha
TEMNEepPaTYpPHbIA PEXMM MO3BOSMAKT MOMAYYUTb HaWMAy4llyld MOBEPXHOCTb aKTUBHOMO
Cnosi 4nsi CaMblX APKMX CBETOAMOO0B

« [NonHas aBTOMaTM3auus, BKOYasi aBTOMaTM3MPOBaHHYIO Nepeaady nnactuH, obecne-
YMBaET BbICOYAWLLYHO NPOMYCKHY CMOCOOHOCTb

+ bBe3soTkasHas paboTa rapaHTUpyeTCa HaAEXHOCTbIO MOACUCTEM M KOMMOHEHTOB

« OdekTnBHaa BCTPOEHHAA CUCTEMA KOHTPOMSA U XapakTepuUCTMKN BrOKOB ynpaBreHns
NO3BOJISIET aHANN3NPOBATb B PEXMME pearibHOro BPEMEHM CKOPOCTb pocTa, Mopdono-
rMI0 U TEMMNEPATYPY NIACTMHbI

» YKOMMfeKTOBaHa COOCTBEHHLIM OCOOLIM 3arpy304HbIM LUMNKO30M ANS MakCUMaribHOW
NpPOV3BOANTENBHOCTU

OO33A

TurboDisc E450 LDM MOCVD

HuM InGaAsP, InGaAIP, AlGaAs
e MO XOI'® ycraHoBka Ans nNpou3BOACTBa
anNuUTakcuanbHbIX MaTepuanoB, TakMX Kak
MbiLwbsik / pocdop (As/P)
» PasnunyHble BapnaHTbl KAcceT AN NNacTuH,
Bknto4asa 13x4" unn 5x6"
» HoBoe nokoneHue poOCTOBOro peakTopa U
ycTtponcTteo Flow Flange
» Ocobaga TexHonormst oNTUYEeCKOro KOHTPons
RealTemp, koTopas obecrneunBaeT BHyTpU-
NPOLECCHbIA MOHUTOPWUHI U ynpaBreHune
TEMMEepPaTypon NIacTuHbl B TEYEHNE NMPOU3-
BOACTBEHHOIO LiNKIa
 OObeanHeHMe coO cTaHOAPTHbIMM KOMMO-
HEHTaMu, BKIoYas repMeTM3MpoBaHHbIA paboymnn (C nepyaTkamm) GOKC yCTaHOBKM ANs
Yypes3BblHaNHO YMCTOM TPAHCMNOPTUPOBKM MMACTUH W aKyCTU4eckask M3MepUTerbHas
cMcTeMa ans TOYHOro KOHTPOSS MacCoOBOro pacxoda ra3oBblX NPOLIECCOB, 3TU YCOBEP-
LLIEHCTBOBAHMUS B TEXHONOIMMM OCaXXAEHNS AAl0T B pe3yrbTaTe UCKIIYUTENbHOE KayecT-
BO MaTepuana n aeKkTMBHOCTb NpoLecca
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TurboDisc E450 MOCVD

- YctaHoBka Moc-ruapuaHomn anuTakcum gns ocaxaeHus cnoes As/P
« MO XOr® ycraHoBka Anst MaccoBoro npoussoactsa HB-ceetoamonos 1 AB° KOHLIEHT-
PUPYHOLLMX CONHEYHbIX 3IEMEHTOB, MCMYCKalOLLMX MOBbLILWEHHOE Ha 15 % nanyyeHue
« YcTaHoBKa [aeT BO3MOXHOCTb MacCOBOrO MPOW3BOACTBA MHoronepexoaHbix A’B°
KOHLEHTPUPYIOLLMX COMHEYHbIX 31IEMEHTOB, KpacHbIX, OpaHXeBbIX W xenTbix HB-
CBETOAMOAOB, Na3epHbIX ANOAO0B, NCEBAOMOPIHLIX TPAH3UCTOPOB C BbICOKOW NOABWXK-
HOCTbIO 3nekTpoHoB (PHEMTS) n 6unonspHbIX TPaH3UCTOPOB C reTeponepexonom
(HBTSs)
e PasnuyHble BapuaHTbl KacceT Ons niacTuH,
BKIto4asn 50x2"
« YcTaHoBKa obecneymBaeT npsaAMoe ynpasreHve
TemnepaTypon NnacTuHbl, ManoUHEPLMNOHHbIE
rasoBble NEepPEeKNYeHNss AN TOYHOro yrnpasre-
HUS KPYTU3HOW rpaHnLbl pa3gena n aBTomartmsa-
LMI0 BaKyyMHOrO 3arpy3oqHOro Lwi3a ans
HanBbICLLEV NPON3BOANTENBHOCTM
» Cucrema E450 yny4ywaeTt ka4eCcTBO NpoayKuuu,
NPOWN3BOANTENbHOCTb Y AOXOAHOCTb.
» BakyymHas 3arpyska 1 6riokMpoBka aBToMaTuKu s 4ANTENbHOrO NPOM3BOACTBEHHOMO
LiMKI1a U BbICOKOW MPOM3BOANTENBHOCTHU
« WHTerpuposaHHas TexHonorus RealTemp®200 o6ecnedvBaeT NpsiMOit aBTOMaTUYECKMIA
KOHTpOrb TeMnepaTypbl C 06paTHOM CBSA3LIO
« FlowFlange® npegnaraer AUCKPETHbIE 30HbI MHBEKLIMIA C MHAVBUAYaNbHLIM NOAGOPOM
NMOTOKOB C OT/NIMYHON PABHOMEPHOCTbLIO 1 MOBTOPSIEMOCTbLHO

TurboDisc E475 MOCVD

» YcTtaHoBKa Moc-rugpugHow anuTakcum gnsi ocaxgeHus cnoes As/P

« MO XOr® ycraHoBKka Ans MaccoBoro npoussoactsa HB-ceetoanonos n A’B° KOHLIEH-
TPUPYIOLLMX COMHEYHbIX 3NIEMEHTOB, UCMYCKaOLLMX NOBbILWEHHOE Ha 15 % nanyyeHne

e YcTaHoBKa [aeT BO3MOXHOCTb MacCOBOro Mnpou3BOACTBa MHOrornepexogHblx A’B®
KOHLEHTPMPYIOLLNX COSIHEYHbLIX SNIEMEHTOB, KPAaCHbIX, OPaHXEBbLIX W XenTbix HB-
CBETOANOAOB, NAa3epHbIX AMOAO0B, NCEBAOMOPMRHbLIX TPAH3UCTOPOB C BbICOKON NOOBUX-
HOCTblO anekTpoHoB (PHEMTS) n GunonsapHbIX TPaH3UCTOPOB C reTepornepexoaom
(HBTs)

» YcTaHoBKa obecneymBaeT NpsMoe yrnpaefieHne TemnepaTtypon nnacTuHbl, ManounHep-
LIMOHHbIE ra3oBble NEPEKITYEHNS A1t TOYHOIO YyNpaBreHnst KpYTU3HOW rpaHnLbl pasge-
na »n aBToMaTu3auuio BaKyyMHOrO 3arpy304HOro Lun3a Afs HavBbICLLEN Npoun3Boau-
TEMNbHOCTU

+ Cucrtema E475 yny4ywaert ka4ecTBo NPOAYKLMMN, NPOU3-

BOANTENbHOCTb U AOXOOHOCTb

» BakyymHasa 3arpyska 1 GnokumpoBka aBTOMAaTUKM OMsi
AJNUTENbHOIO MPOW3BOACTBEHHOIO LMKNA M BbICOKOW
NPON3BOANTEITbHOCTU

« WuTerpuposaHHas TexHonorus RealTemp®200 obecne-

YMBaeT NMPSIMON aBTOMAaTUYECKUM KOHTPONb Temnepa-
TYpbl C 06paTHOM CBA3bIO

. FIowFIange® npegnaraet QUCKPETHbIE 30HbI UHBEKLMI C
WHAVBMAOYanNbHbIM NOAGOPOM MOTOKOB C OT/IMYHOWM
PABHOMEPHOCTbIO M NOBTOPAEMOCTBIO )
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TurboDisc K300 MOCVD

« YctaHoBka Moc-ruapuaHomn anutakcum ans ocaxaeHus cnoes GaN

e [lonHocTbl0 aBTOMAaTU3MpPOBaHHas yCTaHOBKA AN NPOM3BOLCTBA OCHOBAHHbLIX Ha
HuTpuage rannma (GaN) matepranoB Ansa ronybbix U 3eneHbIX CBETOANOO0B U ronyobix
nasepos

+  YHukanbHas TexHonorns TurboDisc®rapaHTupyeT NpeBOCXOAHbIN BLIXOL NPOAYKLMM

« ABTOMAaTM3MPOBaHHas HarpeBaemas cucTtema TPaHCNOPTMPOBKM 0BecneYnBaeT BbICO-
Ky NPOMYCKHY CMOCOBHOCTb

 [losBonset nogkntounTb 40 4 Moagynen o6paboTkm n U3MepPEHUI

e MoayrnbHbIN NPUHLXN NOCTPOEHNS

TurboDisc K465 MOCVD

» YctaHoBka Moc-rugpmngHon anutakcum ansa ocaxaeHus crnoes GaN

» [MpombiwneHHas BbicokonpouadsogmntensHas MO XOI'® yctaHoBKa AnNS MacCOBOroO
Npon3BOACTBAa OCHOBaHHbIX Ha HUTpuae rannms (GaN) rony6bix 1 3eneHbIX CBETOANOO0B
nronyObix fla3epos

» PasnnyHble BapmaHTbl KACCET ANs NIacTUH, BKItoyan 45x2"

»  TexHonorusa Hu3koro obcnyxmeaHua TurboDisc obecneymBaeT BbICOKYO LOCTYNHOCTb
CUCTEMBI

» [lepecTaBnsiemMoCcTb peakToOpOB W MOAYNEen WUCTOYHMKA MO3BOMSAET WCMOSb30BaThb
HECKOIbKO TEXHOMOTr i

» [lonHOCTLIO aBTOMATM3MPOBAHHAA cMCTEMA

+ FlowFlange® AMcKpeTHbIX 30HbI UHBEKLIUI C
WHOMBMAYANbHOrO NOTOKa obecneynBatoT
OTNINYHYI0 PaBHOMEPHOCTb WM MOBTOpSe-
MOCTb

« TpaHcnopTep MoxeT OblTb 3arpyxeH B
noboe Bpemsa B Mpouecce uukna, Torga,
Korga peakTop OCTaeTcd nog BakyyMoMm

» ABTOMaTM4yeckas cucteMa nepeHoca Hocu-
Tenen He TpebyeT 3aMeHbl YacTen mexay
3anyckamu

» [opBbinycka: 2007 .
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TurboDisc K465i MOCVD

» YctaHoBka Moc-ruapugHomn anutakcum gns ocaxgeHus cnoeB GaN

e YcTaHOBKa BbICOKOW MPON3BOAUTENBHOCTU AN CEPUMHOIO NPOM3BOACTBA CBETOANOAO0B
1 nasepos

e PasnnyHble BapuaHThl KacceT Ans NnacTuH, BKtoyasa 12x4", 3x8"

» HauBhbicliaa npon3BOANTENBHOCTL B OTpacnu Gnarogapsi MOfHOM aBTOMaTtv3aumm u
COKpaLLEHWIo Nepnoga BOCCTAaHOBIEHNS NOCTE TEXHUYECKOTo 06CyXMBaHUS

« BknoyaeT B cebs HoBble eanHble TexHonorun FlowFlange® ans MakcumanbHoM ogHo-
POLHOCTU NJIEHOK M KOHEYHOW NOBTOPAEMOCTU NpoLiecca

» HaocHoBe npon3BoacTBa AoKasaHa BbiCOKas MpOnyckHas CNOCOBHOCTb

»  YNpoLleHHasa KOHCTPYKLMA obecrneynmBaeT NpOCTOTY HACTPOMKM AN ObICTPOM OLEHKM
NPON3BOACTBA M BLICTPOro BOCCTAHOBIIEHNSA MOCIIE PEMOHTA

» TexHonoruss HU3KOro obCcnyxMBaHMA

TurboDisc obecneynBaeT BbICOKYIO

AOCTYMHOCTb CUCTEMBI

Camasi Hu3kas CTOMMOCTb NMpPY Makcu-

MarnbHOW peHTabenbHOCTH

» Topsbinycka: 2010

VEECO

TurboDisc K465i HP MOCVD

» YcTtaHoBkKka Moc-rugpugHon anutakcum gns ocaxgeHus crnoes GaN

» YCcTaHOBKa BbICOKOW MPON3BOANTENBHOCTU OS5 CEPUMHOIO NPOM3BOACTBA CBETOANOA0B
1 nasepoB

» PasnunyHble BapmaHTbl KacceT And nnacTuH, BkAoyasa 12x4", 6x6"

« [1020 % ny4lie ogHOPOAHOCTL B Npeaernax NiiacTuHbl No cpaBHeHNto ¢ cuctemon K465i

» HauBbiclias npon3BoANTENBHOCTL B OTpacnu Gnarogaps NOfHOM aBToOMartv3auum u
COKpaLLeHMIO Nepmoga BOCCTaHOBMNEHMS MOCIE TEXHNYECKOro 06CnyKMBaHms

« BkniovyaeT B cebs HoBble eauHble TexHonorun FlowFlange® ans makcumarnbsHon ofHo-
POOHOCTM NIIEHOK U KOHEYHOW MOBTOPSIEMOCTM NpoLecca

- HaocHoBe npon3BoacTBa AokaszaHa BbiCOKas NMponyckHas CNnocoOHOCTb

» YnpolleHHas KOHCTPYKLMs obecrneymBaeT NPOCTOTY HACTPOWKM ANt ObICTPOM OLEHKM
NPOn3BOACTBA U ObLICTPOrO BOCCTAHOBMEHMSI MOCIe
pEMOHTa

» TexHonorua Hu3koro obcnyxmeaHua TurboDisc obec-
NeYnBaeT BbICOKYH AOCTYMHOCTb CUCTEMBI

» Camasi HM3Kasi CTOMMOCTb MpY MakCMMarnbHOW peHTa-
OernbHOCTK
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TurboDisc MaxBright M MOCVD
TurboDisc MaxBright MHP MOCVD

« MHoropeakTopHble ycTaHOBKM Moc-ruapuaHom anuTakcum Ansa ocaxaeHus crnoes
GaN

» [MpowmbliwneHHas MO XOI'® yctaHoBKa Ans KPYNHOCEPUIMHOIO NPOM3BOACTBA CBETOAMNO-
00B

» PasnunyHbie BapmaHTbl KACCET ANSA NNAaCTUH, BKNtoYasa 14x4", 6x6"

« HoBoe nokosneHne pocToBoro peaktopa ¢ yctponctsom Flow Flange

« ABTOMaTM3npoOBaHHas cuctemMa, ob6beanHSLWAasa HECKOMNBbKO PeakToOpoB B MOAYSbHbIN
2-X NN 4-peakTopHbIn Knactep

« YcoBepLueHcTBOBaHHbIe peakTopbl K465iHP ¢ 3anateHToBaHHOM TEXHOSOrMEN 3aMKHY-
TOro LMKNa TENIOBOrO KOHTPOMS U yBENMYEeHHON Ha 25 % NponycKHOW CNocOBHOCTH MO
nnactMHam Bo3aMOXHOCTb MCNONb30BaHUSA
peuentoB mogenn K465i ona nerkoro wm
ObICTpOro 3anycka Npou3BOACTBa Ha
yctaHoBke MaxBright

e MynbTupeakTopHas apxutektypa obecne-
yMBaeT BbICOKYH MPOU3BOAUTENBHOCTb
NPV HU3KOM CTOUMOCTM

e Tloasbinycka: 2011 r.

OO33A

TurboDisc K475 MOCVD

» YcTtaHoBKa Moc-rugpugHon anuTakcum gns ocaxgeHusa crnoeB As/P
+ MO XOI'® ycraHoBka 45 Npon3BoACTBa MHOrOCIOMHbLIX (POTO3MEKTPUYECKMX NPeob-

LUMOHHbIE ra3oBble MEepeKknoYeHnss ANA TOYHOro YNpaBfeHUs KPYTU3HOW rpaHuubl
pasgena, 1 aBToMaTu3aumio BakyyMHOro 3arpy304HOro LWo3a Ansg HavBbICLLEN NPoun3-
BOOUTENbHOCTH

» Cucrtema K475 yny4ywiaet ka4ecTBO NPOOYKLMU, NPON3BOANTENBHOCTb 1 JOXOOHOCTb

» BakyymHas 3arpyska 1 6rokMpoBka aBToMaTUKM A1 ANIMTENBHOMO NPOM3BOACTBEHHOMO
LMKMa 1 BbICOKON MPOU3BOAUTENBHOCTU

« WHTerpmposaHHaa TexHonorus Real Temp®200 o6ecneumsBaeTr npsMoin asToO-
MaTMYECKNA KOHTPOMb TemnepaTtypbl C
obpaTHoM CBA3bIO

- FlowFlange® npepnaraeT OUCKpeTHble
30Hbl UHBEKUWUA C UHOUBUAYANbHbLIM MO4-
60pOM NOTOKOB C OTNINYHON paBHOMEPHOC-
TbO M NOBTOPSIEMOCTbIO

+ MoaynbHbI gnM3anH gns npocToTbl 00-
CNYyXMBaHUS U MOLEPHM3ALMMN
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TurboDisc K475i MOCVD

YctaHoBka Moc-rugpuaHomn anuTakcum ansa ocaxaeHusi cnoe As/P
MO XOI'® yctaHoBKa 45151 NPON3BOACTBA KPaCHbIX, OPaHXEBbIX U KeNTbIX CBETOANOO0B,
MHOFOMEPEXOOHbIX COSIHEYHbLIX 371EMEHTOB,
nasepHbIX ANO0A0B U TPaH3UCTOPOB
» PasnunyHble BapuaHTbl KacceT Ans MnacTuH,
BKIovaa 15x4" 7x6"
» Cucrtema K475i yny4ywaeTt ka4yecTBO NpoaykK-
LN, NPON3BOAUTENBHOCTb M AOXOAHOCTb
» BakyymHas 3arpy3ka u OrokupoBka aBTOMa-
TUKA ONS ANATENBHOMO NPOM3BOLACTBEHHOMO
LIMKNa 1 BbICOKOM NPOU3BOANTENBHOCTM
MuTerpuposaHHas TexHonorns Real Temp®200 obecneuvBaeTt NpsiMoil aBToMaTUHecKuii
KOHTPOINb TeMnepaTypbl C 06paTHOM CBA3LIO
FlowFlange® npeanaraeTt AWCKPETHbIE 30HbI MHBEKLIMIA C UHAMBMAYANbHLIM Noa6opom
NMOTOKOB C OT/INYHOW PABHOMEPHOCTLIO U MOBTOPSAEMOCTbIO
MoaynbHbIn An3arH 4ns NpocToThbl 06CNYXNMBaHUA U MOAEPHU3ALMN

TurboDisc EPIK 700 MOCVD

MHoropeaktopHas yctaHoBka Moc-ruapuaHon anuTakcum Ans ocaxaeHus croes
GaN
MpegHa3HaveHa 4ns MaccoBoro NpoM3BoAcCTBa
PasnuyHble BapuaHTbl KacceT Ans nnactuH, Bkritodas 31x4", 12x6" n 6x8"
Moc-rngpuaHas anutakcnanbHasi yCTaHOBKa, ABMASAOLLAsCA BbICLLEN CUCTEMOW CBETOAU-
OOHOW MHAYCTPUN NO NPOU3BOAUTENBHOCTU, YTO CHWXAET CTOMMOCTb OO4HOW NAAaCTUHbI
00 20 % no cpaBHEHMIO C NPeAbIAYLLNMM MOKONEHNAMM
[ocTynHbl 0QHO-M ABYX-peaKkTOpHble KOHUrypaLmm
TexHonorun IsoFlange™ u TruHeat™, koTopble obecnevmBaloT OAHOPOAHBIN TaMUHap-
HbI NOTOK M paBHOMEPHOE pacnpegeneHve TemnepaTypbl No BCev NiiacTuHe
YcTaHoBka o6ecneunBaeT B 2,5 pasa 00mbLUy NPONYCKHY CNOCOOHOCTb B CPaBHEHUM C
ApYyrMMmmn cuctemamm ns-3a 60nbLLIOro pasmepa peaktopa
Jlerknin nepeHoC NpoLEeCCOB M3 CYLLIECTBYHOLLMX aNnTakcManbHbix cuctem TurboDisc Ha
EPIK 700 gns 6bicTporo ctapta npon3soga-
CTBa BbICOKOKAQY€CTBEHHbIX CBETOAMOL0B
« Jlyywas B cBoeM knacce ogHOPOAHOCTb U
NOBTOPSAEMOCTb NpoLecca
« [AnutenbHble CPOKM Mexay Texobcnyxmsa-
HUEM W1 yryYLlEeHHbIM creg
o Jlyywas agpdhekTUBHOCTb NO CPABHEHUIO C
cuctemamu MaxBright
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Propel Power MOCVD

» YcrtaHoBka Moc-ruapugHomn anutakcum gns ocaxgeHus cnoes GaN

» YcTaHoBKa pa3paboTaHa crneumarnbHO A5l CUNOBOW 3NEKTPOHMKM

e PaanunyHble BapuaHTbl KACCET, BKIKOYas NacTuHbl 6 n 8"

« TexHonorun TurboDisc®, IsoFlange™, SymmHeat™, kotopble o6ecneymsaroT OaHO-
POAHLIN NTaMUHaPHbIA MOTOK M paBHOMEPHOE pacnpeaeneHue TemnepaTtypbl No BCew
nnactuHe

« Jlerknin nepeHoc npoueccoB n3 Veeco K465i™ n cuctem MaxBright™ Ha nnatdopmy
Propel Power

*  WcknountensHas oAHOPOOHOCTb NNEHKM, BbICOKas MPOM3BOAUTENBHOCTL YCTPOMCTBA

*  MuHuUMyM gedeKkToB Npy MakcMMarbHOW 3arpy3ke yCTaHOBKM

+ bBbicTpble umknbl 06yyenns ot HAOKP k nponssoacTsy

« MopgynbHas KOHCTPYKUMSA ANsi MPOCTOTbl HACTPOMKW, JKCMyaTaumm U TEXHUYECKOro
obcnyXxnBaHus

- ToaBbinycka: 2013 r.
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O6opyanoBaHune komnaimm VEECO

AMepukaHckasa Nnpon3BoacTBeHHasa komnaHus Veeco
Instruments Begetr cBoto uctopuo ¢ 1945 roga.
KomnaHus, paspabaTbiBaeT, Npou3BoaAUT U nNpoaaet
obopynoBaHMe AN NPOM3BOACTBA TOHKMUX MIIEHOK
Ons NpoM3BOACTBa U pa3paboTKM BbICOKOTEXHOMO-
MMYHbIX ANTEKTPOHHbLIX YCTPOMCTB MO BCEMY MUPY.

YCTAHOBKW MONEKYNAPHO-NYYEBOW SMUTAKCUU (MBE)

GEN Il MBE

YcTaHoBKa MOSIEKYNAPHO-ITYHYEBOM 3NUTaK-

cum ana HAOKP

« OpHonnacTuHHagA, 3KOHOMUYHAA 1 apek-
TMBHas yctaHoBka MJI1O ans Hay4yHoro u
NPON3BOLCTBEHHOIO MPUMEHEHNS

» OObem 3arpy3ku nnactuH: o 1x3"

» Twun 3arpy3ku 00pasLoB: pyyHoW

+ MoaynbHasi KOHCTpyKumMa obecneymBaet
HECMOXHOCTb Y TMOKOCTb B MPUMEHEHNN

» [lMoppepxmBaet o6wmpHble GaAs n AlGaAs
pPEeXUMbI paboTbl

* WpeanbHa ana npou3BoacTBa BbICOKOKa-
YECTBEHHbIX, BbICOKOYMCTbIX MaTtepuarosB
AJ151 ONTO3NEKTPOHUKM

» bBonbLuon cpok aKkcnyaTaumnmn

VEECO

GEN IlIIMBE

e YcTaHoBKa MOMEKYNApHO-y4eBON arnuTak-
cun ans HAOKP, nossonsiouiass npons3Bo-
ANTb CUHTE3 MbbIX NONYyNPOBOAHUKOBbLIX
COeOMHEHUIN Ha NNacTUHaX cpeaHen noLla-
an B cucteme matepuarnoB InGaAlAsPN
» YctaHoBka MJ13 ¢ 12 okHamu adbdy3MOHHBIX
adyeek ana HUOKP n menkocepuinHoro
NPON3BOACTBA MEPCNEKTUBHbBIX OMTO3MEK-
TPOHHbIX NPUBOPOB, TakMX Kak nasepbl
TOPLUEBOrO U3My4YeHUs U MONynpOBOLAHUKO-
Bble Nnasepbl C BepTUKaNbHbIM PE30HATOPOM
N NoBePXHOCTHbIM nsny4deHnem (VCSELS)
» OO6bem 3arpy3ku nnactuH: go 1x4" nnn go
3x2"
« Twn3arpy3ku 06pasLoB: py4HOW
» YHuKarnbHas HU3KoTeEMMepaTypHasi NaHenb, OTIIMYHbIE 3AY3NOHHbIE SYENKN N OBYX-
30HHbIN HAarpeB NOASIOXKN
« MogaynbHasa KOHCTPYKUMSt 0becneynBaeT HeCNOXHOCTb U TMBKOCTb B IPUMEHEHN
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GENxplor MBE

» YcTaHoBKa MornekyndapHo-nyveBon anutakcum ans HWMOKP B oGnactu cmeluaHHbIX
NonynpoBOAHMKOB M APYrUX NEepCNeKTUBHbIX MaTepMarnos
« Ob6bem 3arpysku nnacTuH: go 1x3"
« Twn3arpy3sku 06pasLoB: py4HOW
« OntumanbHas ueHa, manble rabapuTbl, NerkocTb B UCMOMb30BaHUN U 0B6CYXNMBaHUN
« OntmanbHas KOMMOHOBKA 3MEKTPOHHOIO WM BaKyyMHOro o6opynoBaHWsi 3KOHOMWUT
paboyee NPOCTPaHCTBO NlabopaTtopun 1 3HaYn-
TENbHO COKpaLLaeT Bpems 3anycka yCTaHOBKM B
aKcnnyatauuto
» YctaHoeBka GENXplor paspaboTtaHa Ha ocHoBe
mogenn GEN10 c coxpaHeHMeM reomeTpuu
POCTOBOW KaMepbl 1 MEXaHU3Ma nepemMeLleHns
NOAMNOXeK
» [lporpammHoe obecneveHne aBTOMATUYECKWUIA
KOHTPOSb pOCTa CroeB U NO3BOMSET co3AaBaTb
peuenTbl M NPOBOAUTL MOMHOLIEHHYHO 3anucb
AaHHbIX NpoLecca

OO33A

GEN930 MBE

» VlpeanbHasa cuctema mornekynsipHo-nyydeBon anutakcum and HWOKP npu cosgaHum

nogaepxmaeT MHorodncneHHsle GaAs nAlGaAs pexnmbl paboT
» PeHTabenbHas moaynbHas KOHCTPyKUuMs yaoBretTBopdeTr coBpemeHHbiM HUOKP
BO3MOXXHOCTSIM, 06ecnevmnBaeT ObICTPYHO NepecTpanBaeMoCTb YCTaHOBKMN
»  OO6bem 3arpy3ku nnactuH: go 1x3"
» Tun 3arpy3ku 00pasLoB: pyyHoOm
» CoaepxuT ognHHaguaTb OTCEKOB M obnana-
eT MakcumarnbHOW rnMbkocTbio B Bblbope
KOMMOHOBKM MCTOYHUKOB MaTepuaronB
« CoaepXut BCTpOeHHble npubopbl Ans
TEKyLLero KOHTposns criegylowmmm metoga-
MU: OTpaaTenbHas Aaundpakums OblCTpbIX
anektpoHoB (RHEED), nupometpus, annun-
COMETPUS, aHann3 ocTaTouHbIX ra3os (RGA),
KOHTPONb OMTUYECKOro Mnotoka W oTpaxa-
TenbHas CNEeKTPOCKONuUs
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GEN10 MBE

* YHuBepcanbHas cuctema MonekynsapHo-nydeson anutakcum ansa HNOKP

- KnacTtepHbii KoMnneke, BKroYatoLwmin 4o 3-x mogynen Mo

« Hanuune cneunannanpoBaHHbIX POCTOBbLIX MoAyrnen obecnevmBaeT poCcT HECOBMECTH-
MbIX MaTepuasnoB B O4HON BaKyyMHOW cucteme

e Twun peaktopa: BepTUKarnbHbIN

« [lpegycMoTpeHa BO3MOXHOCTb YCTAHOBKM 3JIEKTPOHHO-YYEBOro UcCnapuTens u
YCTPOWCTB KOHTPOIIA pe3ynbTaToB NpoLecca B pexxume peasnbHOro BpeMeHu

« HarpeB 80 BbICOKMX TeMnepaTyp OCYLLECTBMASETCA B YCINOBUSIX CBEPXBbLICOKOIO Bakyyma
n atmocdpepe Bogopoaa unn ammmaka

»  OObem 3arpy3ku NnacTMH OgHON POCTOBOM kamepbl: 1x1", 1x2" 1x3"

« Tun3arpy3skun 06pasL0oB: aBTOMaTUYECKUI

« ABTOMaTM3NPOBaHHas TPAaHCNOPTUPOBKA NNACTUH MNO3BOMSIET UCNOMNb30BaTh YCTAHOBKY
c bonbLuen ahPeKTUBHOCTbLIO

 [lo3BonsieT o4HOBPEMEHHO NPOU3BOANTL HECKOIBKO MCCNEAOBATENLCKMX paboT

 [lpyMeHsieTcs A4Ns LWMPOKOTro CNEKTPa HUTPUOOB UM OKCUMO0B

GEN20 MBE

» YcTaHoBKa MornekynspHo-nyyeBon anutakcum gns HUOKP 1 onbITHOro nponssoacTea
» CoBMecTHas koMnaHoBKa pocToBoro moayns yctaHoskn GEN10 n npom3BoacTBEHHOM
cuctembl GEN200 B cucteme GEN20 nossonsiet nerko nepentn oT HAOKP k Bbinycky
OMbITHbIX NAPTUN
« MHorouenesas yctaHoBka Ans coeauHeruin A’B°u
HOBbIX MaTepuanoB C BEPTUKAlbHbIM pacrnosnoxe-
HMEM UCTOYHMKA-NOONOXKN
e 12 KaMep C NCTOYHMKAMU, OMNUNOHHO Jobasnserca
YCTPONCTBO C 3NIEKTPOHHbIM JTy4OM
« OObem 3arpy3ku nnacTuH: 3x2", 1x3", 1x4"
« Twvn 3arpy3kun 06pa3sLoB: py4yHON UM aBToMaTU4ec-
KU
e ABTOMAaTM3MpOBaHHAsA TPaAHCMOPTMPOBKA MMACTUH
MO3BONISIET UCMONb30BaTb YCTAHOBKY C OonbLuen
3P PEKTMBHOCTLIO. ABTOMATU3NPOBaHHAasi cucTtemMa
nepemMellaet NNacTUHbl MeXAay 3arpy304YHblM
LLUSIIO30M, KaMepoWn NpeaBapuUTenbHON NoaroToBKM,
XPaHUULLEM U POCTOBbIM MOAYEM
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- B kamepe nogrotoBku onunoHanbHO MOXET nponsBoanTbes HarpeB 4o 1350 °C u ounct-
Ka Booopoaom. BHyTpeHHee xpaHunuvue nnacTuH NoAAEPXKMBAET YCNoBUS, Heobxoaun-
Mbl€ nepeq cTagnen pocra

»  YBENNYEHHYI0 MNPOMYCKHY CMNOCOBHOCTbL M NPOU3BOANTENBHOCTL YCTAaHOBKN 0becneyn-
BalOT BXOAHbIE N BbIXOAHbIE LLIMNH03bI

» CoaepXuT nepecTpanBaemMble KpuonaHenu, anadparmbl, BCTPOEHHOE KOHTPOJIbHOE
obopynoBaHue

« MopgynbHasa KOHCTPYKUMst 06ecneynBaeT 4O ABYX MOAYIen pocTa

» VpeanbHa Onst HUTPUOHBLIX MOKPBITUA U3-3a HEMOCPEOCTBEHHO CBSA3AHHbLIX BaKyyMU-
pyeMbIX Kamep

« MoxeT o6beauHaTbes ¢ UNI-Bulb BY nnasmeHHbIM MCTOYHUKOM OJ151 OKUCHEHUS — As
HWOKP okcnpo/metannoB

»  Moguduumpyetca gns B azotHon MJ13 nnn MJ13 Ha ocHoBe amMumaka

« 3BapuaHTamogynen: GEN20MC, GEN20MZ, GEN20A

GEN200 Edge MBE

» KnacTepHbIi IpOMBbILLNIEHHbIA KOMMEKC MOMNEKYNSAPHO-y4YeBOM ANUTAKCUK C 3arpy3Kom
4x4" nnacTuHbl AN AaNUTakcManbHOro HapawmeaHna Ha GaAs- unn InP- nognoxkax ang
nasepoB C HaKaykoM, NOMYNPOBOAHNKOBLIX f1a3epOB C BEPTMKArbHbIM PE30OHATOPOM U
NoBEPXHOCTHbIM M3nyveHnem (VCSELS) n 6GunonspHbIx TpaH3MCTOPOB C reTepornepxo-
aom (HBTSs)

« O6beM 3arpy3km nnacTuH: 14x2", 7x3", 4x4" 1xg", 1x8"

» Tun 3arpy3kun 06pasLioB: aBTOMATUYECKNN

» ABTOMaTM3NpPOBAHHAs TPAHCNOPTUPOBKA NIIACTUH MO3BOMSAET NCMONb30BaTb YCTAHOBKY
c 6onbLuen 3 HEKTUBHOCTBIO

+ BHyTpeHHee xpaHunuwie nnacTuH noagepXXvMBaeT yCrnoBusi, Heobxoaumble nepen
cTaguen pocta, c ob6bemMom 0o cta 4" nnacTuH

» CylecTByeT BO3MOXHOCTb NPUCOEOUHEHUS AOMOMHUTENBHO OO0 OBYX POCTOBbLIX MOAY-
nen Ons peskoro yBeNuMYeHusi NPOU3BOAUTENLHOCTU UMM COrflacoOBaHUS HECO-
yeTawLmMxca maTepmanos

« YCTaHOBNEeHWe Neperopoakm — onumsi, NpeaHasHavyeHHast Anga oTaeneHns 3arpy304HbIX
MoZayrnen ot COGCTBEHHO KNacTepPHON YCTaHOBKM M POCTOBbIX MOAYIEN C Lienbto obecne-
YEHUS YNCTOro BHyTPEHHero obbema

»  OTnMyHasa 0 AHOPOAHOCTL MIEHOK AaXe Npu paboTe ¢ TakuMu Matepranamu, Kak okenapl
N HATPUObI
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GEN2000 Edge MBE

- KrnacTtepHbIi NPOMBILLSIEHHBIA KOMMIIEKC MOSIEKYNAPHO-ITYYEBOM 3MNUTAKCUK, CO34aH-
HbI Ha 6a3e cuctembl GEN200

« O6beM 3arpy3ku nnacTuH: 23x3", 14x4", 7x6", 3x8"

e Twun3arpysku 06pasLoB: aBTOMATUYECKUN

« ABTOMaTM3UpOBaHHas TPAHCMOPTUPOBKA NACTUH NO3BONSAET UCMOMb30BaTh YCTAHOBKY
c 6onbLuen aHEKTUBHOCTBIO

« CyuwecTtByeT BO3MOXHOCTb NPUCOEAMHEHNS OOMNOMHUTENBHO A0 ABYX POCTOBbIX MOAY-
nen Ans pesKoro yBenuyeHus Npou3BOAMTENbHOCTU WM COrnacoBaHWA Heco-
yeTaroLmxca maTepmanos

« YcTaHoBneHue neperopoaky — onums, npeaHasHavyeHHas ans otaeneHus 3arpy3odHbiX
MOoZynen oT COGCTBEHHO KITACTEPHOM YCTaHOBKM M POCTOBLIX MOAYIEN C Lenbio obecne-
YEHWSI YACTOro BHYTPEHHero obbema

e JKCMnyaTauuoHHble 3aTpaTbl HA NPOM3BOACTBO MMAACTUHbLI M 3aHMMaeMas nnoLlaib Ha
40-60 % MeHbLUe, YeM y TPaaULMOHHbLIX MJT3 kKomnnekcoB
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