KOMNETEHTHOE MHEHME

3D-UHTEMPALINA, MPOU3BOACTBO M3MC
W UHTErPA/IbHAA ®OTOHUKA...

DOI: 10.22184/1993-8578.2018.83.3.220.222

3eneHorpaackuim HaHoTexHosiornyeckuim ueHTtp (3HTL) - ogHa
r‘\ M3 HEMHOIrMxX KOMNaHun, NpeacTaBMBLUNX POCCUMNCKUE BbiCOKME
ﬁf TexHosornn Ha BbicTaBke SEMICON Europa 2017 B MioHxeHe
(FepmaHuga). Ha o6beguHeHHOM cTeHae Mockebl "Made in
Moscow" Ha BOMpoCbl HAlero XXypHaja OTBeTU/ reHepasibHbIv
aupekTop 3HTL, AHaTonun AHapeeBm4 KoBanés.
Zelenograd Nanotechnology Center (ZNTC) is one of the
few companies that presented Russian high technologies
at the SEMICON Europa 2017 in Munich (Germany).
. Anatoly Kovalev, General Director of ZNTC, answered the
questions of our journal at the joint Moscow booth "Made
— in Moscow".
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AHaTo/JIHH AHApeeBHY, KaKOBBI LieJIH y4acTHS
3HTL B BeictaBke SEMICON Europa?

IIpeskze BCcero oTMeuy, 4TO COBMeCTHOE IIpOBeJleHHe
SEMICON Europa u productronica - Joru4Hoe permie-
HHe, KOTOpOe JACT HOBBIF MMIIY/IbC PAa3BUTHIO 06eux
BBICTABOK. B xoze dopyma MEI IIPOBe/IH [1€PeroBOPhI
C IIOCTABUMKAMHM TeXHOJIOTHYeCKOr0 U KOHTPOJIbHO-
HM3MePHUTEeNBHOro 060pyLoBaHHUS, a TaK>Ke HHCTUTY-
TaMU 0bIIIecTBa ®paynrodepa. C riocyiefTHUMH BeIETCS
B3aHMMOBBITOZJHOE COTPYAHUYECTBO B 06JIaCTH TeXHO-
noruu 3D-UHTerpalyu, B YaCTHOCTH, MBI IIJIAHHUPYeM
0CBaMBaTh paboTy C TOHKUMHU ITJIACTUHAMH C UCIIOJb-
30BaHHEM TaK Ha3bIBaeMOro 'BpeMeHHOro boHauHra"
pu GOpMUPOBAHUH UHTEPII03epOB 3D-CTPYKTYP.

Kakue nIpoeKThl peaH3yl0TCs B HacTosiliee BpeMsi?
MBI y4acTByeM B psfie MeXXAYHapOOHEBIX IIPOEKTOB,
HaIllpUMep, A/ eBPOIEeNCKHX IPOrpaMM COBMeC-
THO ¢ MI'Y M. M.B.JIoMOHOCOBa BeAyTCSI MCCAeM0-
BaHUS U Pa3paboTkH B 06J1aCTH CEHCOPOB peHTre-
HOBCKOTO M3ny4YeHus. Takske B 2017 rogy 3amyineHo
HEeCKOJIBKO ITPOEKTOB B 006/1aCTH MHTETIPaJbHOU $OTO-
HUKH, BOCTPe6OBAHHON B TeJIeKOMMYHHKAI[HOH-
HOM MHAYCTPHUHU. B COTPyAHUYECTBe C XONLUHIOM
"PocanekTpoHuKa', MUIT u MO®TH Begmetcs pas-
paboTKa OoNTHYECKOr0o MY/IbTUIIIIEKCOPA U APYTHUX
YCTPOMCTB. B 4aCTHOCTH, IPOEeKT KMHTErpajabHO-OIITH-
YeCKOT0 MY/IbTHUIIJIEKCOPA CIEeKTPAJIBHOTO YIIJIOT-
HeHHs MHPOPMALMU B TeJIeKOMMYHHUKAIIHOHHBIX

HAHO MHOVCTPHA Tom 11 Ne3-4 (83) 2018

YCTPOMCTBAX U CeTsIX BLICOKOCKOPOCTHOH I1apajljellb-
HOI Ilepe/lauM JAHHBIX BOILeN B YKCJIO ITobeqHTe el
decTuBaNs MHHOBALIMHN MeXAYyHapoaHoro popyma
"MHUKpPO3/1eKTpOHHNKa2017" B AnymTe. TaKOM ONITHYe-
CKHI MYJIBTUIIIEKCOP 0becIiedrBaeT BEICOKOCKOPOCT-
HYI0 HaeKHYIO [Iapajjie/IbHYIO Ilepefady JaHHBIX,
B 6ynymeM uHTerpasbHasi QOTOHHMKA MOXKeET CTaTh
OfHHUM M3 OCHOBHBIX HaIlpaB/IeHU I Halllek paboThI.

B 61M>KaMIIMX ITPOM3BOACTBEHHBIX IIJIAHAX ~ Opra-
HH3aLMs Ha IIOMagKe B 3e/leHOTPajie CEPHUHHOIO
BBIITYCKa MOMC /11 THPOCKOIIOB U aKCeJIePOMETPOB.
MBI CTpeMHMCS CTaTh BeAyIIUM POCCUHMCKHUM LieH-
TpoM B 0671acTH pa3paboTKHU K IIpoK3BoACcTBa MOMC,
I7151 3TOT0 eCTh 3aMHTepecoBaHHBIE IIaPTHEPHI, Heob-
XOIMO€ TeXHOJIOTuYecKkoe 060pyIoBaHHe K KBaTUPU-
LIMPOBaHHbIE CIIELIMAIMCTHL. I1I0Ar0TOBKE KaIPOB ye-
nsieTcst ocoboe BHUMaHHUe: COTpyAHUKY 3HTL] mpomnuiu
CTa>XHUPOBKY B EBpoIle, a TakKe 0bydeHHe Ha HallleM
[IPOM3BOACTBE C [IPHUBJIeYeHHeM CIIeIIMaTIUCTOB, B TOM
YHC/Ie U3 UHCTUTYTOB obmecTBa ®payHrodepa. Ilpu
nopepskke Kopropanyuy pa3sBUTHA 3e/leHorpaja Mbl
IUIAHHPYEM U B JajIbHeHIIeM IIPUIIAIIATh BeAyIHX
MHOCTPAHHBIX 9KCIIEPTOB, KOTOpBIe OYAYT ITOMOraTh
HaM Ha IIPaKTHKe OCBAHMBATh HOBbIE TEXHOJIOTHH.

Kakue BO3MOKHOCTH OTKPBIJIO OCBOEHHE TeXHOJIO-
ruy 3D-uHTerpanuu?

OOHHM M3 HOBBIX HaIlpaBJIeHHUH CTajo0 CO3JaHHe
npHUeMoInepefamomux Moaynen CBU-31eKTpOHUKH
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O TPakOAaHCKHX H CIelHaJIbHBIX [IpHMeHe-
HUU. Hcrnonb3oBaHue 3D-MHTerpalyy O3BOIKIIO
YMeHBIIHUTh MaccorabapuTHBIE [TOKAa3aTeNlH TaKHUX
yCTPOMCTB. IIpOeKT peanu3yeTcs B COTPYAHHUYECTBE
co cnenuanuctamu HUHMMD, KOTOphIe pacIionaraioT
KOMIIETEHIIMSIMHU B CO3JaHUH HHTEPIIO3€POB U AKTUB-
HBIX U ITacCUBHBIX CBY-371eMeHTOB 110 KpeMHHeBOU
TeXHOJIOTUH. PacCuMTBIBaeM Ha IIPOPHIB B 3TOk 06/1a-
cTH B 2018 Toly ¥ TOTOBHUM TeXHOJIOTHUYECKYI0 6a3y
Ha OCHOBHOM Iutomake 3HTL] 1 3aBoge "IIpoToH".

CoBMecTHO ¢ "Poc3/eKTPOHU KON 1 MUIT ycrenHo
0CBOEH MOHTAa’X KPHUCTAJIJIOB 10 TeXHOJOTUH "GIUI
yun'. [IOCKO/NbKY B cOBpeMeHHBbIX HC BBICOKOM MHTer-
pauuu "mpoBonovuHas” cbopKa ysKe MPaKTHYECKHU
He HCIIO/Ib3yeTCs, MBI IIVITAHUPYeM BHEAPSTh "GauI
YU B IIPOU3BOACTBO IIPHUOOPOB, M3TOTABINBAEMBIX
o TpaguuuoHHOM KMOII-TeXHOJOTHUH. 31eCh MBI
TaKkKe cOTpyaHu4Yaem ¢ HUMMD.

Eme ofHUM MHTepeCHBIM IIPOEKTOM, B KOTOPOM
KCIIONb3YyeTCs 3D-UHTerpanys, CTajao Co3gaHue Moay-
ne¥, o6beUHSIOMUX YyBCTBUTEIbHBIE 3IeMEHTHI
M cxeMBI 06paboTKH, 110 3aKa3y POCCHICKUX ITapTHe-
POB eBpOIIeKCKOTO LIeHTPa SePHBIX UCCIeL0BAHU M
CERN.

Kaxk pa6ora 3HTL] B KauecTBe MPOH3BOACTBEHHOH
KOMIIAaHHH COTJIACyeTCsI C ero MHCCHeH 6H3Hec-
HHKybaTopa?

)i pa3BUTHS HOBBIX HAIIPaBJIEeHHUH CO3LAIOTCS
CIleIIMa/IU3UPOBAHHBIE CTAPTAIIbl, KOTOPHIE BEAYT
pa3paboTKy ompemeneHHBIX YacTeH IIPOEKTOB.
Hanmpumep, pa3BUTHEM CHCTeM HHTErpPalbHOU
GOTOHMKY 3aHUMAIOTCS TPU CTapTala, B KOTOPHIe
BJIOSKe@HBI cpencTBa He ToabKo 3HTILI, HO U CTOPOH-
HUX UHBECTOPOB. MBI CYHUTaeM, UTO TaKas opra-
HU3aIHsl paboThHl II0O3BOJIUT YCKOPUTH CO3laHHUE
Y KOMMePpIIHaan3al[ 10 HOBBIX pelleHUH. [IoMHMO
TPAaAUIMOHHBIX A1 HAC 3JIEKTPOHUKHU U HOTO-
HUKH, aKTUBHO pa3BUBaeM OHOMeAHIIMHCKOE
HallpaBjeHHUe. B YaCcTHOCTH, XOpOLIHe MepCIiek-
THUBBEL UMeIOT pa3paboTku Hamel noprdeabHON
KoMIaHuu "HaHopukc" B 06/1aCTH CO3MaHUS IIOTH-
KPeMHHUEeBBIX ITIOKPBITHH [JIsI UHCTPYMEHTOB U 3y6-
HBIX IIPOTE30B.

Taxk Kak 3a mocsiegHue roasl 3HTL] cuabHO BRIPOC,
MBI 00Cy>KIaeM C yuYpeaUTeNIMU PeOpraHU3aLIHIo
Hallel OM3HeC-CTPYKTYPHl. Hes COCTOUT B TOM,
4TO6BI HAHOLIEHTP BBIIIOIHSIJI POJIb YIIPABISIONIEH
KOMIIAHUHU, a TeXHOJIOTHYeCcKue 6HM3HeCH, CTap-
TaIlbl ¥ IIPOEKTHBIN odpuc O6bIIH MpeobpaszoBaHbI
B QOpMaThHl OTAe/NbHBIX KOMIAaHUN. KoHLeNI U
TaKOH peopraHHU3al U ofobpeHa yUpegUTeIsIMH,
U II0/1aralo, 4To B 6nuskanimem 6yyIieM Mbl Ileper-
JleM K ee peayu3aliui.

Humepesbio: mumpuil Tyduaun

Mr. Kovalev, what are the objec-
tives of the participation of the
ZNTC in the SEMICON Europa
exhibition?

First of all, I would like to
note that the joint hold-
ing of SEMICON Europa and
Productronica is a logical mea-
sure that will give a new impetus
to the development of both exhi-
bitions. During the forum, we
held negotiations with suppliers
of process and control equipment,
as well as with institutes of the
Fraunhofer Society. We cooper-
ate with the latter in the field of
advanced packaging, in particu-
lar, we plan to master processing
of thin wafers using the so-called
"temporary bonding" for the for-
mation of interposers of the 3D
structures.

What projects are currently being
implemented?

We participate in a number of inter-
national projects, for example, in
conjunction with the Lomonosov
Moscow State University we con-
duct R&D in the field of X-ray sen-
sors for European programs. In
2017, several projects in the field of
integrated photonics for the tele-
communications industry were
launched. In cooperation with the
Ruselectronics holding company,
MIET and MIPT, an optical multi-
plexer and other devices are being
developed. In particular, the proj-
ect of an integrated optical multi-
plexer for spectral compaction of
information in telecommunication
devices and high-speed parallel data
transmission networks was among
the winners of the Innovation

Festival of the International Forum
Microelectronics-2017 in Alushta.
Such an optical multiplexer provides
high-speed reliable parallel data
transmission. In the future, inte-
grated photonics can become one of
the main areas of our work.

The nearest production plans
include the organization on the
production site in Zelenograd
of the serial manufacturing of
MEMS for gyroscopes and acceler-
ometers. We aspire to become the
leading Russian center in the field
of development and production
of MEMS, and for this purpose
there are interested partners, nec-
essary technological equipment
and qualified specialists. Special
attention is paid to the training
of personnel: ZNTC employees
have been trained in Europe, as
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well as in our production site with
the involvement of specialists,
including from the institutions
of the Fraunhofer Society. With
the support of the Zelenograd
Development Corporation, we
plan to continue to invite lead-
ing foreign experts who will help
us to introduce new technologies
into practice.

What opportunities has opened
up the adoption of advanced
packaging?

One of the new areas is the cre-
ation of transceiver modules based
on microwave electronics for civil
and special applications. Advanced
packaging allows to reduce the
weight and size of such devices.
The project is implemented in
cooperation with MERI, which has
the competencies in creation of
interposers and active and passive
microwave elements using silicon
technology. We are counting on a
breakthrough in this area in 2018
and preparing a technological base
at our main production site and
the Proton plant.

Together with Ruselectronics
and MIET, the flip chip technol-
ogy has been successfully mas-
tered. Since the "wire" assembly is
practically not used in modern ICs,
we plan to introduce a flip chip in
the production of devices manu-
factured using conventional CMOS
technology. Here we also cooperate
with MERI.

Another interesting project
with use of advanced packaging is
the creation of modules with inte-
grated sensitive elements and pro-
cessing schemes, commissioned by
Russian partners of the European
Organization for Nuclear Research
(CERN).

How does the work of the ZNTC as
a manufacturing company fit in
with the mission of the business
incubator?

For the development of new areas
specialized start-ups are being cre-
ated, which are developing certain
parts of the projects. For example,
three start-ups, in which funds
are invested not only by the ZNTC,
but also by outside investors, are

HA "BAKYYMTEX3KCMO 2018" ONMPEAE/IEHDI IYYLINE
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engaged in the development of
integrated photonics. We believe
that such organization of work will
speed up the creation and commer-
cialization of new solutions. In
addition to electronics and photon-
ics, which are traditional areas for
us, we are actively developing bio-
medical projects. In particular, the
development of our portfolio com-
pany - Nanofix in the field of poly-
silicon coatings for tools and den-
tures has good prospects.

Since the ZNTC has grown sig-
nificantly in recent years, we are
discussing with the founders the
reorganization of our business
structure. The idea is that the nan-
otechnology center performs the
role of a management company,
and the technology businesses,
start-ups and the project office are
transformed into the formats of
individual companies. The concept
of such reorganization has been
approved by the founders, and I
believe that in the near future we
will proceed to implement it.

Interview: Dmitry Gudilin

26 anpens, B TPETHI AeHb paboTbl 14-71 MexayHapOAHOMN BbICTABKM BaKyyMHOrO
0bopynoBaHns "BakyymTex3kcno 2018", cOCTOSNOCH HAarpak/AeHne Y4aCTHUKOB
KOHKypCa "/ly4Lumit MHHOBALMOHHBIA NPOAYKT B ChEpe BICOKUX TEXHONOTHI'".

B 370M rogy KOHKypC cobpan becnpeLiefieHTHO 6oMbLIOe KONMYECTBO 3asBOK.
B Hayane LiepeMoHMY Harpaxk/aeHns C MPUBETCTBEHHLIM CI0BOM 1 N03/paB/ieHNIMI
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BLICTYMWN MPe3naeHT POCCUACKOTO BaKyyMHO-TEXHUYeCKoro 06lecTBa MMeHM
akapemnka BekwmHckoro Ceprei Hectepos. M0 ero cioBam, BCemm y4acTHKaMu
KOHKypCa bbii MpeACcTaBneHb MHTEpeCHbIE 1 HaykoemKye paspaboTku, 13 KOTOpbIX
XXIopK He 663 Tpyza Bblbpasno nobeauTenei. B pesynbrare, YeTbipe KoMMaHNM bbinn
YAOCTOEHbI CEPTM(MKATA YHACTHUKA, A IECSTb — HArPOKAEHbI NPU3aMA.
Ceprudmkathl yyacTHUKa noayyunu komnaHu Dongband  Plantech,
ULVAC, "NeiidukoH Bakyym Cepauc' u HUUTM. Mpu3bl — CTeknsHHbIe CTaTy-
3TKM — 6bIM BpyYeHb KOMMaHUAM “Bakyymmal’, “3EHKO MNA3MA", "M3oBaK",

Munna6", HN® “Mporpecc’, "Pyccua’,

“NuTexk AHanuTuka", "Kpuocuctembl',
“SnekTpens-M", uVacom.

C. Hectepo n Onbra 3ailuesa, AvpeKTOp BbiCTaBKkK ‘BakyymTex3kcno",
nobnarogapuan BCex y4acTHUKOB 33 AeMOHCTPALMIO HOBbIX PeLLeHuid B 06nacTy
BaKyYMHbIX TEXHOMOMMIA W BbICOKWIA BK/IAZ B Pa3BUTHE OTPACIM, BbIPa3uB Haj-
XAy Ha AaNbHeiLLIee N/100TBOPHOE COTPYAHUHECTBO B C/leyIOLLEM FOAY.

wwwacuumtechexpo.com



