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KomnaHus "Hay4Hoe 7] TexHoJiornyeckoe
o6opygoBaHue" (3A0 "HTO") c 2001 roga pab6oTaeT Ha
POCCUACKOM PpbiHKE CheuManbHOro TexXHOJI0rn4yeckoro
o6opyaoBaHusa (CTO) ans Npov3BOACTBA 3/IeKTPOHHOM
KOMMNOHeHTHOM 6a3bl (OKB). B HenpocCTbiX PbIHOYHbIX
ycnoBuax 3A0 "HTO" ycnewHo pa3BuBaeT CBOW 6u3Hec
M MOCTOSSHHO COBEPLUEHCTBYET JINHENKY BbiMyCcKaeMoro
o6bopypoBaHMsi. O HOBbIX paspaboTkax, y4acTum
KOMNaHMM B MNOArOTOBKE rOCYAAPCTBEHHbIX Mep
no ctumynuposaHuio passutua CTO u nepcnekTusBax
NOZIMTMKM UMMOPTO3aMeLLeHUs pacckasan reHepasibHbii
anpekTop 3A0 "HTO" Anekce HukonaeBsu4 Anekcees.

SemiTEq JSC since 2001 working on the Russian market
of special technological equipment (STE) for production
of electronic components. In a difficult market
environment SemiTEq successfully develops its business
and constantly improves the range of manufactured
equipment. About new developments, participation of
the company in the preparation of government program to stimulate the development of STE and
prospects of the import substitution policy spoke Alexey Alekseyev, General Director at SemiTEq.

Anexceii HUKo/IaeBHY, Ballla KOMIIAaHHSI Ha PBIHKe yKe
MOYTH 15 j1eT, KaKOBBI pe3y/lbTaThl paboThI 32 3TOT
nepuon?
JleicCTBUTeNbHO, B cleAyiomeM roay 3A0 "HTO"
6ymeT oTmeuaTh 15-meTHe cBoel paboThl. 3a 3TH
TOABl MBI CMOT/JH CO3[aTh KPEIKYH KOMIIAHUIO,
KOTOpPasi aKTUBHO Pa3BUBAETCS HA CJIOKHOM PBIHKe
CTO. Camoe BaskHOe ~ HaM y/Ja/lock cO6paTh OTIHY-
HYI0O KOMaHJy npodeccHoHanoB. Hamu coTpyn-
HUKU SBISIOTCS JTULIOM KOMIAHUU U MO3BOJSIOT
el yCIIeLIHO PeaJn30BbIBATh TeXHUUECKH CIIOKHBIE,
HMHTepeCHBbIe IPOEeKTHL.

3A0 "HTO" Hauaso cBor paboty B 2001 roxy ¢ Mozep-
HM3aI[UH COBETCKUX CUCTEM MOJIEKYJISIPHO-1y4eBOK
SMUTAKCHUU, IIOCTEIIeHHO Pa3BUBasi KOMIIETeHIIUHU U
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HaJla’kHUBasi CO6CTBeHHOe YHUKAIbHOE IIPOH3BOICTBO
nog, 6pensom SemiTEqQ. KinoueBoi KOMIETeHI[HeH
KOMITaHUH, KaK U 15 JIeT Ha3az, ocTaeTcs pa3paboTka
U IIPOU3BOLCTBO CBEPXBBICOKOBAKYYMHBIX CUCTEM
MoneKyn;{pﬁo-nyquoﬂ sanuTakcuu (MJIJ) nng 101y~
IIPOBOAHHUKOBHIX MaTepraioB A3N, A3B5 U IIUPOKO-
30HHBIX MaTepuasoB A2B6. IlpeanpusTHe yCIeuHo
peanu3soBao 6osee 20 TPOEKTOB MOCTABKU U TEXHO-
JIOTMYECKOr0 3aIyCKa CHCTeM MOJIEKYISAPHO-IyYe-
BOM 3MUTAKCUU. POCCUHICKUE PBIHOK OBIT U OCTaeTCs
NPHUOPUTETHHIM A/ Halllell MPOAYyKLHH, OLHAKO
cucteMbl MJI3 BocTpe60oBaHBI TaKKe B BeAyIIUX 1abo-
paTtopusax KaHaabl, MHIUY U OPYTHX CTPaH.

OcHOBa KOHKYPE@HTHOI'O IIPEMMYINeCTBa IIPOAYK-
1M SemiTEqQ - KOMIIIEKCHBIH IOAXOM, K pa3paboTke U
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I0CcTaBKe 000pyIOBAaHK S BMecTe ¢ 6a30BBIMHU TEXHOJIO-
TMYeCKMMH IIpolleccaMU, 4YTO [I03BOJISIeT peau30BaTh
KOHIIEIIIHIO OBICTPOro MPOK3BOACTBEHHOIO 3aITycKa.
ITpy 3TOM BBIITYCK HOBBIX CHCTEM, BK/IIOYAIOIIKX HOY-Xay
KOMITaHHH, COITPOBOKIAETCS IIOTyYeHUEeM IIaTeHTOB.

C 2006 ropa B HalleM IIPOAYKTOBOM IIOPTdesie TakxKe
IIpeCTaBIeHO HeCKOIBKO JTHHeeK 060pynoBaHUS IS
bopMHpOBaHH A TOHKOIICHOYHBIX CTPYKTYP IIOIYIIPO-
BOAHUKOBBIX IIPH6OPOB, KOTOPBIE MBI ITIOCTOSIHHO pac-
K psieM, B TOM YHCJIe: CUCTEeMBI 3JIeKTPOHHO-JTy4eBOro
Y MarHeTPOHHOTI'O OCAKAEHHU S, CUCTEMBL OBICTPOro Tep-
MHYECKOro OTKHUIA U IIPOLIeCCHHTIA, CUCTEMBI I1JIa3MO-
XUMHUYECKOro TPaB/IeHHU S U OCaKIOeHHU .

MEI peryisipHO pa3pabaTeiBaeM HOBble MOJENIH yCTa-
HOBOK, a TaK>Ke HHBeCTHPYeM B YCOBEPIIeHCTBOBAHME
cBoUX cucTeM. Co3laHHe HOBOK Pa3paboTKHU — ATHUTENb
HBIM, TPYAOeMKHH M 3aTPaTHBIU IIPOEKT, KIKYOM K
yCIIeXy KOTOPOro SBJISIeTCS IIOJIHOLIEHHOE IIOHMMaHH1e
3a/la4 3aKa3yMKa C YUeTOM ero I10JIOKHUTEJIbHOI0 WU
YaCTo aske OTPULIATENIBHOIO OIIBITA ITPK paboTe co cxo-
SKUM obopynoBaHUeM. Ybexk/ieH, YTO KaK/IbIH TaKOH
IIPOEeKT I103BOJISIET HaM I0/1y4aTh YHUKAIBHBIM OIBIT U

JAe1aThb oqepe,uHoﬁ miar BIiepen B pa3BUTHHU HaIler KoM~
IIaHHH.

PaccKakHTe, IOXKAIYHCTa, 601ee mogpobHO 0 BamHux
MocaeJHUX pa3paboTkax.

B amperte 2015 roga Halra KOMITAaHH A BBIITYCTH/IA YCOBEP-
IIEHCTBOBaHHYIO ccTeMy MJID STE35. basoBas Bepcus
ycTaHOBKHU STE35, cKoHOUIYPUPOBAHHOM [/ pocTa
MaTepHajoB A;Bs Ha ITOJJIOKKAX JHaMeTpoM 10 100 MM,
6bL1a pa3paboTaHa U BIIepBble BBeJieHa B SKCIUIYaTAIIHIO
B 2007 rozy. Celiuyac HeCKO/IbKO CUCTEM JAHHOK KOHOU-
T'ypallKH YCIIeIIHO HUCIIONb3yI0TCS POCCUMCKUMU HCCTIe-
JIOBAaTeIbCKUMH LIEHTPAMH U MPeAIIPHUATHSAMHU PAJHO-
3/IeKTPOHHOM OTPAC/IH [/ POBefeHHs HOBBIX pas3-
paboToK. BOMBIIOMN OIIBIT IPUMeHEHHU S CUCTEMBI B pa3-
JIAYHBIX YCIOBUAX, TeCHAs KOOIEPALMs C KOHEUHBIMU
I10JIb30BATE/ISIMH I103BOJIM/IM HALIUM CIEeIHaUCTaM
MOJIepHU3HUPOBATh KOHCTPYKLMIO YCTAHOBKH. OCHOBY
0OHOB/IEHHOM CUCTEMBI COCTABJIsIeT IPUHIUIIHATBHO
HOBasl pOCTOBas KaMepa, KoTopasi obecrieurBaeT IIOBbI-
meHHe 3¢ PeKTUBHOCTH MCII0/Ib30BAHUS JKUIKOI0 a30Ta
[IPH OXJIK[,eHUH KPHOIIaHe/let, YBeIHYeH e Koruye-

Mr. Alekseyev, your company has
been in the market for almost 15
years, what are the achievements
during this period?

Indeed, next year SemiTEq will cel-
ebrate the 15th anniversary. Over
the years, we have been able to cre-
ate a strong company that success-
fully develops in a complex market
of STE. The most important thing is
that we have managed to assemble
a great team of professionals. Our
employees are the face of the com-
pany and enable us to successfully
work on technically challenging
and interesting projects.

Our company started its work
in 2001 with the modernization of
the molecular beam epitaxy (MBE)
systems produced in the USSR.
Cradually developing competen-
cies, we started our own unique pro-
duction under the SemiTEq brand.
The company’s key competence, as
15 years ago, remains the develop-
ment and manufacture of ultrahigh
vacuum MBE systems for A3N, A3B5
and wide gap A2B6 semiconductors.

The company has successfully
implemented more than 20 projects
in the field of delivery and techno-
logical starting-up of MBE systems.
The Russian market remains a pri-
ority for our products, however, our
MBE systems are also in demand in
the leading laboratories of Canada,
India and other countries.

A strong point of SemiTEq is an
integrated approach to the design
and supply of equipment along with
basic technological processes, which
allows quick production start. In
this issue of new systems, includ-
ing know-how, followed by obtain-
ing patents. Thus, the release of new
systems that include know-how of
the company is accompanied by the
obtaining of patents.

Since 2006, our product portfo-
lio also includes several ranges of
equipment for thin film deposition
for semiconductor devices, which we
are constantly expanding, includ-
ing electron-beam deposition and
magnetron sputtering systems,
rapid thermal annealing and rapid

thermal processing systems, plasma
etching and plasma enhanced chem-
ical vapor deposition systems.

We regularly develop new mod-
els of equipment, as well as invest in
the improvement of our systems. The
new development is a long, laborious
and costly project, which requires
full understanding of the custom-
er’s tasks, taking into account its
positive or even negative experience
with similar equipment. I am con-
vinced that each project allows us to
get a unique experience and to make
the next step forward in the develop-
ment of our company.

Please tell us more about your lat-
est developments.

In April 2015, our company has
released an improved STE35 MBE sys-
tem. Basic configuration of STE35 for
growth A3B5 materials on substrates
with a diameter up to 100 mm has
been developed and introduced in
2007. Now several systems of this
configuration have been success-
fully used for new developments in

#6/60/2015 NANO INDUSTRY



KOMNETEHTHOE MHEHME

Cucmema monekyAsipHo-Ay4egol anumakcuu STE35

SemiTEq STE35 MBE system

CTBa [IOPTOB [JI51 yCTAHOBKU MCTOYHMKOB MaTePHaJIOB [0
10, a TaK>Ke TIOTHBIM BU3Ya/IbHBIM KOHTPO/Ib HAJZl HCTOY-
HHMKaMU MaTepHUaJIOB U 3aCJIOHKAMH.

Hamu crieia/IMCTHL CYUTAIOT, YTO BA>KHBIM aACIIeK-
TOM IIPUMEHEHHU I TeXHOJIOruu MJID SBJIsSeTCS BO3MOXK-
HOCTb pPeaJIM3alluHU Psifia TeXHOTOTUYeCKUX Olepaliii

10 HaHeCeHHI0 QYHKIIMOHABHEIX CJIOEB Ha reTepo-
CTPYKTYPY HEIIOCPeACTBEHHO I10C/Ie €€ BhIPAIIHBAHMS,
6e3 BeIHOCA Ha "aTMocdepy". IIprMep TaKOro IoAXoma —
paspaboTKa TexXHOJIOIMH HaHeCeHHUS BBICOKOKAaUe-
CTBEHHOIO JU31eKTPHUKa (SINX) Ha TeTepoCTPyKTYpy
HEMT-TpaH31CTOpa Ha OCHOBe HHUTpHJAA TallUA.

Russian research centers and enter-
prises of electronic industry. Long-
term operation testing in different
conditions, as well as close cooper-
ation with end-users, allowed our
experts to create a new improved sys-
tem design. The basis of the updated
system is a fundamentally new
growth chamber that optimize the
use of liquid nitrogen for cooling of
cryopanels, increase the number of
ports to install sources of materials
to 10, as well as realize the possibil-
ity of complete visual control over the
sources of materials and shutters.
Our experts believe that an
important aspect of the MBE is the
possibility to implement a number
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of technological operations for the
deposition of functional layers on
the heterostructure immediately
after its growing. An example of
this approach is the development of
technology for deposition of high-
quality dielectric (SiNx) on the het-
erostructure of HEMT transistor
based on gallium nitride. Our part-
ners from NRC "Kurchatov Institute”
(where in 2009 has been installed
MBE system STE3N3) and Institute of
Ultra-High Frequency Semiconductor
Electronics of RAS among the first
began to use this technology, which
opens new opportunities for the
development and manufacture of
microwave transistors and MMIC.

Another important aspect of the
development of the MBE equipment
is to increase the level of localiza-
tion in a number of important com-
ponents, such as nitrogen-plasma
sources and valve sources of V-th
group. Development of production-
oriented MBE system built on domes-
tic key functional units with a high
level of automation and additional
technological capabilities, is one
of the most urgent tasks, the solu-
tion of which is important for tech-
nological security of the Russian
Federation in the near future.

In June 2015 we are introduced
to the market an upgraded e-Beam
evaporation system STE EB71. Basic
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OIHMMHU M3 IEePBHIX LJAHHYI TeXHOJIOTHIO, OTKPhI-
BAIONIYI0 HOBBIe BO3MOXKHOCTH /sl pa3paboTku u
npoussoacTBa CBY-Tpan3ucTopos 1 MHMC Munnume-
TPOBOIO AHAIIA30HA, Pea/IM30Ba/IM HALIM ITAPTHEPEI K3
HUII "Kyp4aToBCKUM HHCTUTYT" (c 2009 roga ycrenrHo
3KCIIYaTUPYIOIIKe YCTAHOBKY MJID Haliero mpoms-
BoacTBa STE3N3) COBMECTHO CO CIIeIIMaIMCTAMU U3
HCBYII3 PAH. [IpyruM Ba>KHBIM acCIIeKTOM Pa3sBUTHS
obopymoBaHUsT MJID sBIsIeTCS IOBBIIIEHHE YPOBHS
JIOKAJIM3ALMH 110 PAAY Ba’KHBIX KOMIIJIEKTYOIIHX,
TaKHX KaK I1IJIa3MeHHble HICTOYHHU KU a30Ta ¥ BeHTUJIb-
Hble HCTOYHUKU MaTepuaoB V rpymnmsl. Pa3paboTka
KMMIIOPTO3aMeIlaloIero aHajaora Iporu3BoJCTBEHHO-
OpPHeHTHPOBAHHOM YCTAaHOBKH MJIS C BEICOKHM yPOB-
HeM aBTOMAaTH3allhH, IIOCTPOEHHOM II0JHOCTBIO Ha
OTeYeCTBEHHBIX K/II0UYeBbIX QYHKIIMOHAIBHBIX Y3/1aX U
061a1a oI JOIOTHUTETbHBIMU TeXHOIOTHUeCKU MU
BO3MOKHOCTSIMH, — OJlHA U3 Hauboyee aKTyaJbHBIX
3afjau, pelleHHe KOTOPOM Ba’XHO AJIs1 TeXHOJOrHUYe-
cKko¥ 6e3ortacHOCTH PP B OnpsKaMIIeN IIepCrieKTHBe.

B mioHe 2015 roga Mbl IpeCTABUIN PHIHKY OOHOB-
JIEHHYI0 CUCTEMY 3JIEKTPOHHO-JIY4€BOIr0 HaIIBIJIEHU S
STE EB71. Ba3oBas cuctema Ans paboTsl ¢ miactu-
HaMHU 3x3 [10HMa U 6x2 JI0MMa B OHOM IIpoliecce C
BO3MO>KHOCTBIO peasin3aliuu TexHosoruu lift-off 6s11a
npencTaBaeHa B 2008 rony. Ilensll psaA HHCTAISLUT
3a 7 JIeT IPOJ,eMOHCTPHPOBaJI 3 PeKTUBHOCTh JTAHHOU
IIJIF030BOM CBePXBBICOKOBAKYYMHOM CHCTEMBI 3JI€K-
TPOHHO-JIyUYeBOTO HAIBIIEHUS [J1S pelleHus 3azad,
TpebyIoNIrx I1ybOKOro MpeAIpoLecCHOro Bakyyma. Ilo
pesynbraTaMm 3KCIIIyaTallMK B KOHCTPYKIiKio STE EB71
ObLT BHECeH psifi #OpaboTOK, KOTOpbIe IT03BOIKIIH pac-

IIMPUTD TeXHOJIOTHYeCKHe BO3MOKHOCTH YCTAHOBKH,
a TaK>Ke CYIIeCTBEHHO YIy4IIUTb yA06CTBO ee KCIIONb-
30BaHUS U TeXHHYECKOro obCIy>KHUBaHHUS. B vact-
HOCTH, MaKCHMaJIbHOE PAcCTOSHKE OT MUIIEHHU [0
IIOJI/IOKKH YBeTHYeHO 40 500 MM C Lie1bl0 CHUKeHHU S
KOCBEHHOI'0 BO3/IeICTBU I TeXHOJIOTMUeCKOro IIpoliecca
HaIlblJIEHHW METAJ/IJIOB Ha 3JIeKTPOHHBIE Pe3UCTH,
pabouas BbICOTA 06CTYKMBAHUS CHUKeHA Ha 180 MM,
obecrieyeH MaKCHMMaJbHO YIIPOLIeHHBIN JOCTYII A4
MOHTa’ka M perlaMeHTHOro 06CIy>KuBaHUSI HOHHOTO
KMCTOYHHMKA, PACUIMPEHBl BO3MOKHOCTH IIPOrpaMMBbl
aBTOMATH4YeCKOro YIIPaBJIeHUs TeXHOJIOTHYeCKHUM
IIPOLIEeCCOM.

Kpowme y>ke mpefcTaB/IeHHBIX OOHOBIEHHBIX CUCTEM,
B 2015 rogy aHOHCHPOBAH BBIIIYCK MOJEPHU3UPOBAH-
HOM YCTaHOBKH 3JIeKTPOHHO-/Iy4€BOI0O HAIIbIJIEHHUS,
KoTOpas obecreuyuT IpynmoByo o6paboTKy MIACTHH
20x3 ngroruMa U 12x4 groriMa B 0OJHOM IIpolLiecce C pea-
nu3aluren TexHonoruu lift-off.

Sl HaZeoCh, YTO CBOel paboTOM MBI ZeMOHCTPH-
PyeM BO3MOKHOCTH pa3BUTHS oTedecTBeHHOro CTO.
MBI 3aMHTepecOBaHbl, B TOM YKCJIe, B PAa3BUTHU POC-
CHUICKOTO MPOM3BOACTBA KIKYeBEX CTAHJAPTHEIX
3JIeMeHTOB BaKYyMHBIX CUCTeM ~ CHCTeM BaKyyMHOM
OTKa4KH, CPeACTB M3MepeHHs BBICOKOIO BaKyyMa,
3aII0PHO-BaKyyMHOK apMaTyphl U T.II.

Kak, 1o BanieMy MHEHHIO, H3MeHHJICS pbIHOK CTO 3a
MOC/IeIHHUM Iof?

CHUTYyalLlHI0 MOKHO OLleHHBAaTh [10-PAa3HOMY, B 3aBU-
CHUMOCTHU OT TOTrO, C KAKOM CTOPOHBI TOCMOTPETH.
JlocTaTouHO 6OJIBIIOe YUCIO OPraHU3aALIUI, KOTOPble

version of the system for processing
of 3x3 inches and 6x2 inches wafers
in the same process with the imple-
mentation of lift-off technology was
released in 2008. A number of instal-
lations for the last 7 years has dem-
onstrated the effectiveness of this
ultra-high vacuum e-Beam evapo-
ration system for tasks that require
high preprocessing vacuum. A num-
ber of design modifications that take
into account operating experience,
allowed to expand the technological
capabilities of STE EB71, and also sig-
nificantly improve the ergonomics
and ease of maintenance. In partic-
ular, the maximum distance from
the target to the substrate have been

increased up to 500 mm to reduce
the impact on the electron resist, the
working height have been reduced by
180 mm for the better ergonomic as
well as for providing of better access
for easy installation and mainte-
nance of the ion source, and have
been expanded software features for
automatic control of technological
process.

Besides the already presented sys-
tems, in 2015, we announced the
release of the upgraded e-Beam evap-
oration system STE EBG65 for batch
processing of 20x3 inches and 12 x4
inches wafers in the same process
with the implementation of lift-off
technology.

I hope that we demonstrate the
possibility of development of domes-
tic STE. We are interested in the
development of the Russian pro-
duction of standard key elements of
vacuum systems: vacuum pumping
systems, high-vacuum measure-
ment devices, vacuum valves, etc.

How, in your opinion, has changed
the market of STE over the past
year?

The situation can be assessed differ-
ently. Quite a large number of orga-
nizations that complete the techni-
cal upgrade or have the appropriate
financial capacity, continue to buy
foreign machinery, which supplies
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HMeT QHUHAHCOBble BO3MOKHOCTH MJIM 3aBepIIaloT
TeKyIlHe IIPOeKTHI [10 TeXHHUYECKOMY IIepeBOoopysKe-
HUIO, IPOJIOIKAIOT 3aKyIIaTh HHOCTPaHHOe 060pymo-
BaHHe, IMocTaBKU KoToporo u3 CIIA u crpad EC moryt
OBITH OFPAHUYEHBl MM IIOJHOCTHIO 3aIlPelleHEl B
10601 MOMEHT, Mofgo6HbIe ITpelLleIeHTHl y>Ke ObLIH.
Tem He MeHee, eciu 060pynoBaHKe HEOOXOLUMO AJISI
OCHAIleHHUS PaJHO3IeKTPOHHEIX IPOU3BOACTB YKe
CerofHs, TaKkoe pelleHHe MOKHO Ha3BaTh 000CHOBAaH-
HBIM, TaK KaK Ha OTeYeCTBeHHOM pPhIHKe 3a4acTyIo
OTCYTCTBYIOT pellleHH I, KOTOpble MOT'yT CPABHUTBCS I10
3KCIIyaTalJMOHHBIM XapaKTepPUCTUKAM U IIPOU3BOIH-
TeJIbHOCTH C 3apybeskHbIMU 06pasliamMu. BmecTe ¢ TeM,
B TeKyIllell HeIIPOCTOM MesKJyHapoaHOI 06cTaHOBKe
BO3HMKAIOT Cepbe3Hble PUCKH /ISl PA3BUTUS OTeye-
CTBEHHOM PaJiM03/IeKTPOHHOM OTPaC/IH. B ocTasbHOM
MO>KHO TOBOPHTB O TOM, YTO PBIHOK I10 60/IBIIEN YacTH
3aMep B OKMJAHHH, CTAPT MHOIUX HOBBIX [IPOEKTOB U
rOCYJapCTBEeHHBIX [IPOrpaMM IUIAHHUPYeTCS TOIBKO B
cyepyolem rogy. [Ipyu 3TOM OpHeHTaL M Ha KMIIOPTO-
3aMenieHHue B cerMmeHTe CTO gag co3maHus DKb B 3Ha-
YHTe/bHOM CTelleHH! Oy/ieT 3aBHUCeTh OT IIOJTUTUUECKOM
BOJIM FOCYL,APCTBA ~ eC/IM 3TO IIPOM30MJET, TO PBIHOK B
OMIM>KAMIILe TOIBI KAYT Cepbe3Hble H3MeHeHMU s, BKIIIO-
yasi yCKOpeHHe pa3BUTHS U 000CTpeHHe BHYTPeHHeMH
KOHKYPeHIIMHU npousBoauTenen CTO.

CylnecTByeT /1N pea/IbHbIM TPeH/, K HMIIOpTO3aMenie-
HHIO y>Ke CerogHs?

Ha, ornpeneneHHble U3MEHEHUS y>Ke MOKHO OTMe-
TUTb. [loTpebutenu CTO Bcepbe3 03aboueHBI
PHCKaMH, CBI3aHHBIMU C IpHobpeTeHHEM U, I/1aB-

Hoe, Ja/IbHEeHNIIUM TeXHHU4YeCKHUM 06cy>KuBaHHEeM
HMIIOPTUPYeMOro 06opyioBaHHUSI.

CeronHs Iepef, CTPAaHOM CTOSIT Cepbe3Hble 334a4Hu
II0 YBe/IMYEHHUIO BBIITYCKa DKB i1 KPpUTHUUYECKU BasK-
HBIX HaIlpPaBJIeHHUH CO3MAHHUS MPOAYKIHHU Ipak-
JaHCKOIO0, CIIelMa/IbHOIO U JBOMHOr0 Ha3HaYeHHUsI.
[TpousBoncTBO coBpeMeHHON JKB 6asupyercs Ha
IIOCTOSHHO Pa3BUBAIOIIMXCS TeXHOIOIUAX, KOTOpPhIE,
B CBOIO oYepenb, Hepa3phIBHO CBA3AHBI C QYHKIIKO-
HaJIbBHBIMY BO3MOKHOCTAMH COOTBeTCTBYIoIero CTO.
HMmropTo3aMenieHue B POCCUM JOMKHO pacCMaTpH-
BaThCSI He TOIBKO KakK Pa3paboTKa aHA/IOroB KOHKPET-
HBIX 3/IeKTPOHHBIX KOMIIOHEHTOB, HO U B OOJIbILIEE CTe-
IeHH KaK Co3/laHKe TeXHOIOoru4YecKkoro basuca, Io3Bo-
JISOLIET0 IIPOeKTUPOBATh U IIPOHU3BOAMTH 3JI€KTPOH-
Hble KOMIIOHEHTHI C 3aJaHHBIMH TeXHUYECKUMH U
3KCIIyaTallMOHHBIMH XapaKTePUCTUKAMHU. PellleHUIo
3TOM 3aJa4u b6yneT criocobcTBOBaTh pa3paboTKa U pas-
BUTHE IIPOM3BOJCTBA OT@YECTBEHHOI0 TeXHOJIOTHYe-
CKoro 060pyI0BaHMSI, YTO OCO3HAIOT BCe MI'POKH PhIHKA.

Heob6xoiHMMO IIOHMMATh, YTO PEIHKY TpebyroTcs
IeCcsITKH HOBBIX pa3paboTok o60pymoBaHUS C IIoce-
OYIOUIMM UX THPa>KHpOBaHUEeM. [Ipu 3ToM Aaist 0be-
CIleYeHH sl CEPUIHOCTH II0CTaBOK He0OX0AMa oIpe-
JeneHHas rapaHTHS CTabHJIBHOIO CIIPOCa Ha JI0JIT0-
CPOYHYIO IePCIIeKTUBY. Peyb UIET He TOJIBKO O BB~
OeHHUH Mep MOAAeP>KKH IIPOU3BOJHTeNel OTPaciH,
HO M, IIPe>K/e BCero, 0 CTUMY/ITHPOBAHUMU CIIPOCa HA
CTO co CTOpOHBI NPeAIPUITHH PaJH03IeKTPOHHON
IIPOMBILNIJIEHHOCTH, KOTOPbIe 10 60o/bIIer 4YacTH
HaxOoJsTCS IOJ, KOHTPOJIeM roCyJapCTBeHHBIX KOP-
MopaLiMil U XOJAAUHIOB. TOJIbKO pa3sBUTOe CEPUHHOe

from the USA and EU may be
restricted or totally prohibited
at any time, such precedents
are already known. However, if
equipment is needed for the elec-
tronic industries today, such a
decision can be called reason-
able, as often there are no domes-
tic solutions that can compare
in performance and productivity
with foreign models. However,
in the current difficult political
situation poses serious risks for
the development of the domes-
tic electronics industry. In other
respects, we can say that the
market is mostly waiting for
the start of many new projects
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and state programs, which are
planned until next year. The
focus on import substitution in
the segment of the STE would
largely depends on the political
will of the state, if this happens,
then the market in the coming
years will change dramatically,
including accelerating the devel-
opment and growth of competi-
tion between domestic manufac-
turers of STE.

Is there a real trend towards
import substitution today?

Yes, some changes can be noted.
Consumers are concerned about
the risks associated with the

purchase and, more importantly,
maintenance of imported STE.
Today Russia faces major chal-
lenges to increase the produc-
tion of electronic components for
the critically important technolo-
gies of civil, special and dual pur-
pose. The production of modern
electronic components is based on
constantly developing technolo-
gies, which, in turn, are inextri-
cably linked with the function-
ality of the corresponding STE.
Import substitution in Russia
should be considered not only as
the development of analogues
of specific electronic compo-
nents, but also as the creation of a
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Cucmema 3neKmMpoHHO-Ay4e8020 HanblAeHUs1 STE EB71
SemiTEq STE EB71 e-Beam evaporation system

IIPOKM3BOJICTBO 060pyI0BaHHU I 06eCIIeUUT BhIBeleHHe
ero TeXHU4eCKHX U IKCIUIyaTallHOHHBIX XapaKTepu-
CTUK Ha MUPOBOI yPOBEHb B C’KaThble CPOKH.

Yto He06X0OHMO C/Ae/IaTh AJIs1 PAa3BHTHS OTPAC/IH H
KaKHe HHCTPYMEHTBI OJJeP>KKH MOKeT IpeJsio-
SKHTb TOCYAapCTBO?

TocymapcTBO ceromHs KaK HHUKOTLA 3aMHTepeco-
BaHO B 3¢ peKTUBHOM Pa3BUTHUHU PaTHUO3TEKTPOH-

HOM OTpac/H, a 3Ha4UT U cermeHTa CTO. B 2014 ropy,
BIIepBbIe II0CJIe JOJITOr0 OTCYTCTBUS CHCTeMHBIX
Mmep roconopgepkku, CTO ging Kb OBbLJIO BKIIOYEHO
JenapTaMeHTOM PafH03/1eKTPOHHOM IIPOMBIIIIEH-
HOCTU MUHIOPOMTOpTa PocCHU B IepevyeHb IIPUOPH-
TeTHBIX HallpaBJIeHUH [/ TOCYAAPCTBEHHOM IIOA-
JepXKH B paMKax [ocylapcTBeHHOM IpPOrpaMMEBI
"Pa3BHUTHeE 31eKTPOHHON U PagHO3JIeKTPOHHOHN
IIPOMBIIIJIEHHOCTH Ha mepuof 2013-2025 rogsr'”.
3A0 "HTO" 6p1110 ITPUBJIEYEHO B Ka4eCTBe ITPeJCTaBHU-
TeJIsl ¥ 3KCIIepTa OT co0bIIecTBa OTeYeCTBEHHBIX ITPO-
usBoauTenel CTO NpU NOATOTOBKE AaHATUTHUYECKHX
MaTepHaJsIoB U IpefIoKeHUH B JOPOSKHYIO KapTy pas-
BUTH HallpaBjleHH . Ha ee ocHoBe MUHIIPOMTOProM
[IOATOTOBJIEH IIPOEKT IOAIPOrpaMMBl "Pa3BuTHe
37IeKTPOHHOM KOMITOHEHTHOM 6a3bl M paIH03IeKTPO-
HHMKH B 00/1aCTH CO3[aHMUS CIIEI[KaJIbHOTO TeXHOIO0-
rudeckoro obopymoBaHUS Ha Iepuon go 2025 roga’,
OpPUEHTUPOBAHHBIN Ha MOAAEPKKY 9KOHOMHUYECKH
3¢ deKTHUBHBIX NIPefNPUSTUN. MBIl HafieeMcsl, YTO
IIOAIIpOrpaMMa 6YB;ET 3amyuieHa B 2016 roxy.

Kak BbI olieHHBaeTe BO3MOXHBIH pe3y/IbTaT OT pea-
JH3allMH NoAnporpaMmsel? Kak MoskeT H3MEeHHThCS
PBIHOK H Ball 6H3HeC B YaCTHOCTH?

JlericTBHe roCyfapCTBeHHOM MPOrpaMMBEl U IOAIIPO-
TpaMMEBI, B YaCTHOCTH, PaCCUMTAHO Ha Itepuon 1o 2025
roga. B ciy4ae ee ctapra B 2016 rofy mepBele CyIIeCTBEH-
HBIE H3MEHEeHMS [T0ABATCSA Y>Ke Yepes 2-3 roga BMecTe C
okoH4YaHHeM epBbiXx HUOKP U BBIITYCKOM HOBBIX ITPO-
JIYKTOB Ha PpIHOK. OYeHb BasKHO, YTO Pe4b UJET O peajiu-
3aLIMH [TPOEKTHOrO IOAX0/A K Pa3paboTKe HOBBIX TUIIOB

technological basis that allows to
design and to produce electronic
components with specified tech-
nical and operational characteris-
tics. All market players are aware
that this task requires the devel-
opment of domestic production of
technological equipment.

It should be understood that
the market requires dozens of
new developments of equipment
and their subsequent replication.
In order to provide serial produc-
tion a certain guarantee of stable
demand in the long term is neces-
sary. It’s not only about measures
of support of producers, but pri-
marily about stimulating demand
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for STE in Russian electronic
industry, which for the most
part is controlled by state corpo-
rations and holdings. Only serial
production of the equipment will
improve its technical and opera-
tional characteristics to the world
level in a short time.

What should be done for the
development of the industry and
what support can offer the state?
The government today is more
than ever interested in the effec-
tive development of the electron-
ics, and hence of the STE sector. In
2014, for the first time after a long
absence of systematic measures of

state support, STE was included
by the Department of radio-elec-
tronic industry of Ministry of
industry and trade of the Russian
Federation in the list of priori-
ties for state support under the
State program "Development of
Electronics and Radio-Electronics
industry in 2013-2025". SemiTEq
was involved as a representative of
domestic STE manufacturers and
expert in the preparation of ana-
lytical reports and proposals for
the roadmap. Based on this road-
map, the Ministry of industry and
trade has drawn up the project of
the subprogram "Development of
electronic component base and
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CTO, Briiouaroriero He Toibko OKP, HO U IIOJIHBIN LITUKII
3aIlyCKa CepUHHOI0 POKM3BOACTBA HOBOM IIPOAYKIIHH,
B TOM 4YMCJIe CTAJUI0 PaCIIMPeHHUs IPOU3BOACTBA. I
TOTO, YTOOBI ITOTY YU T IIOAEPSKKY, UCIIOTHUTENb He ITPO-
CTO JOJI’KeH II0Ka3aTh COOTBETCTBYIOIIMH HAyYHO-TeXHH-
YeCKHH 33/ie)1 B OlTpe/ie/IeHHOM 06/1acTH, HO U 0KA3aTh,
YTO ZAHHBIM IIPOAYKT BOCTPeOOBaH HAa PhIHKE HA TOBI
BIlepen. 51 oueHb HaJleI0Ch, YTO JaHHAs cXeMa paboTsl
JIACT BO3MOXKHOCTb TAKMM KOMIIaHUSIM, KaK Hallla, 0TBO-
€BaTbh MECTO Ha PbIHKe Y 3aIla{HbIX KOHKYPEeHTOB.

Ha Mo B3I/IsiZ, IPUOPUTETHBIE IIPOEKTHI JJISI IIOA-
IePKKHU IOJKHBI OTOMPAThCS HA OCHOBE KOHLIEIILIUU
IIOCTeIIeHHOI'0 BEICTPAUBAHU 1 TEXHOIOTMYECKUX LIeIo-
4yeK 0D0pyLoBaHUSI, CIIOCOOHBIX 3aMeCTUTh KpUTHYe-
CKH Ba’>KHBIe [T03UIUH TeXHOJIOTMYeCKHUX MapILIPyTOB C
y4eToM 0coOeHHOCTeH COo3JaHUs oTedyecTBeHHOM JKB.
[IpepmonaraeTcs, 4TO B XO[e peanu3alidy MOAIPO-
rpaMMBbl 3HAUYHUTe/NbHAs YaCTh BBIOPAHHBIX /IS [IOI-
Iep>KKH KPUTHUECKHUX BUIOB 060pynoBaHHUsI 6yeT 3amMe-
IIleHa 0Te4eCTBeHHBIMU 0bpa3liaMu, YTo HECOMHEHHO
IIOBBICUT TeXHOJIOTMYECKYI0 He3aBUCHMOCTb PafHo-
37IeKTPOHHOM OTPAC/IH M CTPAHBI B IIeJIoM. JTa paboTa
JIOJKHA M3MEeHUTb 0Te4eCTBeHHBIM PBIHOK. 3[1eCh BasKeH
KOMILJIEKCHBIH ITOAXOM FOCYAApCTBa, B TOM YHCIIe Pas-
JUYHble Mepbl HeQHUHAHCOBOM MOAAEPSKKU KaK IIPOH3-
BOAUTeNIEH, Tak K IIoTpeduTeser. O>KUAAeTCsI, YTO Poc-
CUICKHe [IPOU3BOAUTENH CMOTYT YBEJTUUMUTD CBOIO OO
Ha pbIHKe /10 30% K 2025 rozy, a pprHOK CTO 6ymeT pactu
Ha 20% e>keromHo.

Kak s otmevan paHee, 3A0 "HTO" HUKoOrz#a He oCTa-
HaBJIUBAJIO IIPOBeJleHUe COOCTBEHHBIX pa3paboTox.
Ha npoTsskeHHH Bcex 15-TH JIeT Mbl HHBECTHUPYeM B

radio-electronics in the field of

HHOKP 110 co30aHHUI0 HOBBIX 006pa3iioB obopyzmosa-
HUS$, Ha KOTOPble BUAMM CIIPOC CO CTOPOHBI 3aKa34H-
KOB U MapTHepoB. TeM He MeHee, HaM XBaTaJlo C06-
CTBEHHBIX PECYPCOB TOJIBKO Ha CO3LaHHe CUCTeM /IS
MIUJIOTHOTO ITpou3BoacTBa DKB, 4To ke Kacaetcs 060-
pyZoBaHUS O0JbIIEel IIPOU3BOAUTENBHOCTH, TO MBI
He OBLJIM YBepeHBI B CIIPoce, TaK Kak ero cTabuabHO
IIOKPBIBAIH 3apybesKHbIe IIPOU3BOAUTETH C OONBIINM
OIIBITOM B JaHHOM cerMeHTe. CerofHs CUTyaLus
BIIePBEIe MOKeT [TePeJIOMHUTLCS B II0JIb3Y POCCHHMCKHX
npeanpUsSTUH. 15 Hallero 61M3Heca 3T0 03HavaeT, B
IepByIo odepenb, 60/IbIIYI0 OTBETCTBEHHOCTD IIepes
caMHMHU coboM, rocyfapcTBoM, a Tak>Ke HalIUMHU
3aKa3yuKaMu. 3A0 "HTO" miaHHpyeT pacIINpsTh
IIPOU3BOACTBO, YTO, KOHEYHO, IIPUBeJeT U K Co3Ja-
HUIO HOBBIX Pab0YHX MeCT. S CYMTAIO0, YTO MBI HMeeM
XOPOIIUM OMBIT U HeoOXOAMMBIM HayYHO-TeXHHUYe-
CKMH 33/ie/1 1151 pea/lIM3allMK TaKoro Poja IIPoeKToB B
bnuskarnmeM 6ymyIeM.

YBepeH, UTO peajH3allus HallUX YCUINM, PAaBHO
KaK M YCHUJIMH HAallKX KOJIJIer, IPH J0/I)KHOM BHHU-
MaHHHU roCygapcTBa Hen36esKHO IpUBeeT K U3Me-
HEHHI0 KOHBIOHKTYPBbI PocCHMCKOro pelHKa CTO u
[IO3UTHBHO OTPA3UTCs HAa Pa3BUTHHU OTeueCTBEHHOM
PaAKO31eKTPOHHON OTPAC/IHU B LieJIOM. 9TO Ba’KHO
U 11 MMHJ KA CTPAaHBl, TaK KaK CAMOCTOATe/IbHbIe
KOMIIeTeHI[MH I10 CO3JaHHI0 KOHKYPEHTOCII0COOHOTO
CTO pns npoussonacTBa DKb - BUSMTHAaS KapToykKa
Haubosee pa3BUTHIX B TEXHOJIOTMYECKOM OTHOIIEHHU U
MHPOBBIX 3KOHOMHUK.

Cnacu60 3a HHTepeCHBIH paccKas.

creation of special technological
equipment for the period up to
2025" aimed at supporting cost-
effective investment projects. We
hope that it will be launched in
2016.

How do you assess the possible
result of the start of the sub-
program? How it can change the
market and your business in
particular?

The state program, and subpro-
gram in particular, cover the
period up to 2025. In the case of
its launch in 2016, the first sig-
nificant results will appear after
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2-3 years with the end of the first
R&D and introduction of new
products to market. It is very
important that we are talking
about the implementation of the
project approach to the develop-
ment of new types of STE, includ-
ing launch of serial production
and the expansion of production
capacity. To get support, the con-
tractor should not only have the
appropriate scientific and tech-
nical potential in a certain area,
but also to prove that this prod-
uct is demanded for years to
come. I very much hope that this
approach will enable companies
like ours to win a place in the

market in competition with for-
eign companies.

In my opinion, the priority proj-
ects for support should be selected
in accordance with the concept
of gradual building of production
chains, capable to replace critical
positions of technological routes
with consideration of the pecu-
liarities of domestic electronics. It
is expected that the implementa-
tion of the subprogram allows to
replace significant share of criti-
cal types of equipment by domestic
systems, which undoubtedly will
increase the technological inde-
pendence of the Russian electron-
ics and the state as a whole. This



OCSIAL CO3AET KAYYYK BYAVLLEIO

COMPETENT OPINION

Komnanus OCSIAl 06bsBUMIA 0 MAaHaX MO BbiMycky B Tekyliem rofy npobHow
MapTUN MACNI06EH30CTOMKNX YIIOTHUTENbHBIX KOMEL, U3 byTaaneH-HUTPUILHOTO
Kay4yka, 0boraleHHOro HaHoTpybKkamu. YCToumMBbIE K TeMMepaTypam W arpec-
CMBHBIM CPefiam u3aenus byayT u3roToBeHbl Ha 6ase MpeanpuATUS-NapTHepa
KOMMaHMH.

ByTaAveH-HUTPUIbHLIA  KAy4yK LUMPOKO WMCMOMb3yeTcs B MpOW3BOACTBE
JeTaneil pasnuyHbIX annapatos, Hanmpumep, ANS TPyOONMPOBOAHOM CUCTEMbI
11 MAKVX TONAMBHLIX 6aKOB CAaMONETOB. [MaBHOE JOCTOMHCTBO TAKOTO Kayuyka —
YCTOMYMBOCTL K HI3KMM TeMMepaTypam 1 CnocobHOCTb BblAepXMBATL bOMbLUMe
Harpy3ku B [ABWKEHWW. TMpUMEHEHMe HAHOTPYGOK YBENWYMBAET MPOYHOCTH

ByTaveH-HUTPUILHOTO Kay4yKa, @ 3HA4WT, MOBLILAET HAZEXHOCTL U besonac-
HOCTb TEXHUYECKIX YCTPOMCTB.

bnarofiaps BBEAEHNIO B COCTaB Kay4yka HAHOTPYbOK, ero ocTaTouHas Aedop-
MALNS CHUKAETCS BABOE MU POCTe MPOYHOCTM M MAC06eH30CTONKOCTH. B o
TOCPOYHOIA NEPCMEKTUBE 3TO MO3BOAUT 3aMEANUTb U3HOC ETaNEN, HAXOASLLMXCS
Mo, AeicTBYEM a6PasUBHBIX 1 AMHAMUYECKUX HArpy30K B CPEAe MACeN 1 XUMMKa-
TOB, A 3HAYNT — B pa3bl MPOANT CPOK CyXObl 060pyA0BaAHMS HehTeR0bbIBAIOLLEN
1 HedTenepepabaTbBalolLen NPOMbILLEHHOCTM, aBUALMM 1 aBTONPOMA.

OCSIAl

NEPBASi POCCUMCKASl KOHOEPEHLUSA NO NPOBAEMAM NPUMEHEHMS FPAGEHA

C 7 no 12 centsbps B HoBocubupckom AkafieMropopke coctosnach MMepsas
poccuitckass KoH@epeHums “TpadeH: Monekyna 1 2D-kpuctana', OpraHu3o-
BaHHas COBMECTHbIMM CHAaMM MHCTUTYTa 06LUe M HeopraHM4eckon XuMuu
M. H.C.KypHakosa PAH, MHCTMTYTa HeopraHmdeckon xumun um. A.B.Hukonaesa
CO PAH, WUHctuTyTa Katanm3a um. T.K.bopeckosa CO PAH, UHcTuTyTa dusnkn
nonynpoBOAHNKOB M. A.B.PxaHoBa CO PAH 1 HoBocubrpckoro rocyaapcTaeH-
HOTO YHWBEpCUTETA.

KoHGepeHums 6bbina nocssiieHa 06CYKAEHMIO Pe3yNbTaToB U MepenekTus
NCCIeA0BAHMA TpadeHa 1 POACTBEHHDIX MaTepuanos. bbii paccMOTpPeHbl Npo-
6r1eMbl CUHTE3a 1 AMArHOCTUKN rpadeHa, NCCIeR0BaHNS ero GU3NHECKUX M XUMK-
YecKkux CBOWCTB, NPOV3BOACTBA 1 MPUMEHEHWS rpadieHa B INEKTPOHHLIX MpU6o-
pax, HUOMEANLMHCKNX, 3EKTPOXMMIYECKMX MPUNOXEHISX, B KaTa/n3e, a Taioke

BOMPOCI TOKCMYHOCTW W 3KONOMWM. BOMbLIOe BHUMAHWE AOKNAZYMKN YaENUAM
MepeneKTUBaM UCNOb30BAHNA YHUKALHBIX CBOWCTB rpadeHa Ansi MHHOBALVIOH-
HOro pasBuTysl TPKAAHCKVX W 060POHHLIX oTpacelt. Kpome Toro, 06cyXaanmnch
BOMPOCbI MCCIEA0BAHNS W MPUMEHEHWS HeyrnepoAHbIX 2D-MaTepuancs U poa-
CTBEHHBIX SP2 YTNIEPOAHBIX KOMMO3UTHBIX 1 TMOPUAHLIX MaTepUaNoB.
"KoHdepeHumus nokasana, uyto rpaeH 06bEAMHSET CMeUManuCToB PasHbiX
HanpaBneHniA: QU3NKOB, XMMKOB, TEXHONOTOB. Mbl y3HaNM He TONLKO 0 nnogax dyH-
[LAMEHTANIbHbIX MCCIEA0BAHNIA, HO 1 0 Pe3ynbTatax npakTH4eckoro NpuMeHeHws rpa-
deHa", - NpOKOMMEHTVPOBA MeponpusTIe ConpezceaaTent KoHdepeHLwy, 3aBeay-
foLMA nabopatopuen yrnepoAHbIx HaHoMatepuanos HIY, mpodeccop AnekcaHap
Okotpyb.
Hry

should modify the domestic mar-
ket. Important is the integrated
approach of the state, including
various measures of non-financial
support to both producers and con-
sumers. It is expected that Russian
producers will beable to increase its
market share up to 30% by 2025, and
the market of STE will grow by 20%
annually.

As I mentioned earlier, SemiTEq
never stopped their own develop-
ments. Throughout the 15 years
we have been investing in R&D
to create new models of equip-
ment, which are demanded by
our customers and partners.
Nevertheless, we had enough

resources only for creation of sys-
tems for pilot production of elec-
tronic components, we were not
sure of the demand for higher
performance equipment, because
it was covered by foreign manu-
facturers with great experience
in this segment. Today, the sit-
uation may change in favor of
the Russian enterprises. For our
business this means, primar-
ily, a great responsibility to our-
selves, government and our cus-
tomers. SemiTEq plans to expand
production, which of course will
lead to the creation of new jobs. I
think we have a good experience
and the technological capacity to

implement such projects in the
near future.

I am confident that the imple-
mentation of our efforts and the
efforts of our colleagues, with the
support of the state will inevitably
lead to change of a conjuncture of
the Russian market of STE and will
have a positive impact on the devel-
opment of the domestic electronics
in general. It is also important that
own competencies to create com-
petitive STE for production of elec-
tronic components is an element of
the image of the most technologi-
cally advanced world economies.

Thanks for the interesting story.
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