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TpaHcdep B Poccuio coBpeMeHHbIX BbICOKMX TEXHOJIOTMM — opHa
M3 NPUOPUTETHbDIX 334a4, OT peLleHUs KOTOPOW BO MHOIOM 3aBUCUT
6yayliee cTpaHbl. B NonynpoBoAHUKOBOM OTPAC/n yCMeLHbIX Npu-
MepoOB TaKUX NMPOEKTOB, K COXa/IeHUIO, HEMHOro. TeM UHTepecHei
M BaXkHen co3paHue B TexHononuce "Mocksa" $pabpukm KkomnaHum
Mapper Lithography (HugepnaHapi), kKoTopas c 2014 roga npucry-
nuna K cepuiHomy npomsBoacTtesy MOMC. O ceropHsiluHeM AHe
M MepcnekTuBax pasBUTUS NpeanpusSTUS pacckasan reHepasibHbIv
Anpektop OO0 "Mannep" AeHuc LUamupsH.

The transfer of modern high technologies to Russia is one of the
priority tasks, the solution of which largely determines the future
of the country. Unfortunately, there are few successful examples of
such projects in the semiconductor industry. Therefore, the project
to create a factory of the Mapper Lithography (Netherlands) in the
Technopolis Moscow is very interesting and important. Since 2014 it
has started serial production of MEMS. Denis Shamiryan, General Director of Mapper LLC, explains about

the prospects of the company’s development.

TocriomuH lllaMUPSIH, KaKOBBI 6BLIH ITPeIIOCHUIKH
co3gaHus B Poccuu $pabpHKH 1O MPOHU3BOACTBY
KOMIIOHEHTOB /i1l KOMIIaHHUH H3 Huaepnanaos?
Mapper Lithography pa3spabarsiBaeT 3KCIIOHUPY-
IOIMe YCTAHOBKM MHOTOIYy4YeBOM 6e3Maco4HOM
nutorpaduu, Aasi paboTel KOTOPHIX TPebyroTCs
KOMIIOHEHTBl 3J€KTPOHHOM ONTHUKH - MOMC
Ha KpeMHHEeBBIX IVIACTHHAX CO CJI0eM MonubaeHa.
OCco6eHHOCTBIO 3THX 371€MEeHTOB SIBJSIIOTCSI OYeHb
BBICOKHEe TPe6OBaHHUS K TOUHOCTH U ITIOBTOPSIEMOCTH
reoMeTpUYECKHX pa3MepoB, IIpHYeM Ha 3Talle pas-
paboTKU NUTOrpaduUecKUX YCTAHOBOK OHU TpeboBa-
NHCh B He60/IBIIIOM KOMIMYeCTBe, U HU OJHa U3 eBPO-
MercKUX GabpUK He B3sIach 3a BBIIIOTHEHHE TAaKOTO
3akasa. Torma pykoBoncTBo Mapper Lithography npu-
HSIJIO pellleHHe OPraHH30BaTh COOCTBEHHOE MPOH3-
BOJCTBO M CTajI0 MCKATh HHBeCTOpa. Haunyumum
oKkasajochk nnpegnoxkediue POCHAHO, npenmonaras-
Ilee CTPOUTeNbCTBO pabpuku B Poccuu. Tak MOSIBU-
nmock OO0 "Mamnmep" - fouepHss KOMIIAHHUS Mapper
Lithography, akmuoHepoM KoToporo siBisieTcs
POCHAHO.
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KaxkoBblI OCHallleHHe ¥ TEXHOJIOTHYeCKHe BO3MOKHOCTH
¢$abpuxu?

MEI pacrionaraeM IOJHBIM KOMIIIEKCOM COBPeMEHHBIX
pellleHHH A1 Ipou3BoAcTBa MOMC Ha IIaCTHHAX AHa-
MeTpoM 100 MM, KOTOPBIH BK/IOUaeT cTerrep ASML PAS
5500/275D /11 IPOeKLIMOHHOM IUTOrpadrH, YCTAaHOBKY
EVG 620 1719 KOHTAKTHOM TUTOrpaduH, yCTAHOBKH 151
SKMJIKOCTHOH 06paboTKHU, CUCTeMY IIa3MOXHMHYECKOTO
ocakgeHus: SPTS APM, yCTaHOBKY I7Ty6OKOro Tpasie-
HUsI KpeMHUS SPTS Rapier, MeTposoruyeckye mprbopel
u fipyroe obopynoBaHUe. 3aKka3yKMKaM IIpeJIaraoTcs
YCIIyTH 10 pa3paboTKe TeXHOIOTHUEeCKOro IIpoLiecca A1st
npousBoAcTBa MOMC, IPOTOTUIIMPOBAHHUIO U CEPUH-
HOMY HM3TOTOBJIEHHIO TPUOOPOB, a TAK’Ke BHIIIOTHEHHIO
OTAEeIbHBIX TEXHOIOTMUeCKHX OIlepalliui. B HacTosmee
BpeMs OCBOEHO U BeJeTCs IPOM3BOACTBO MOMC nns
Mapper Lithography 1 pocCHCKHX KIHEHTOB.

Yro KacaeTcs TeXHOTOTMYeCKHUX BO3MOKHOCTeH, TO
OHU JIOCTaTOYHBI, YTOOBI BBIITYCKATh Harbosiee BocTpe-
OoBaHHBIE PEIHKOM THIIBI ITPOAYKIKH. ECIM UCXOTHBII
[OH3aHH He ONTHMaJIeH C TOUKH 3peHH s TeXHOIOTHH, TO
B pe>KHMMe [HajIora ¢ 3aKasqyMKaMH Mbl aJAIITHPyeM ero
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K CBOUM ITPOK3BOACTBEHHBIM BO3MOKHOCTSM. M3 IIpUH-
LUIIHAJIbHBIX OTPAaHUYeHHUHN MOKHO OTMETHUTD TOBKO
TO, YTO MBI He paboTaeM C AparoleHHBIMU MeTal/IaMHU
U GeppoMarHeTHKaMH. II0CKOIBKY OCHOBHAS 3afadya
$abpuKU - IPOHU3BOJCTBO 3JIEMEHTOB 3JIeKTPOHHOM
OIITUKH, a 31eKTPOHBI OUeHb UYBCTBUTEIbHBI K MATHUT-
HBIM IIOJIIM, TO MBI HE MO3KeM JIOITYCTUTD 3arpsisHeHU S
obopynoBaHUS GeppOMarHUTHBIMU MaTepUaTaMU.

Kak ¢abprka Mo3sHLIHOHHPYeTCS Ha PhIHKE H KaKOB
nopTdeJib 3aKa30B?
Hamra HyIIa - MPoU3BOACTBO HebombInX cepuii MOMC
n7s obnacTell IpUMeHeHHUS, IJle BaKHO KauecTBo,
a LleHa He UTpaeT pellalolller Poik, Tak KakK Ha 100-MM
IJIaCTUHAX ce6eCTOMMOCTb ITPOAYKLIMH BCerfja OTHOCH-
TeJIbHO BBICOKA. 3aMeuy, UTO Mbl He KMeeM COOCTBeHHOro
IOU3aMH-TIeHTPa, [103TOMY He BBIIIONHSIEM Pa3paboTky
KOHCTPYKIIMH IIPHOOPA € YUCTOr0 TUCTA. MUHKMA/IBHBII
pasmep mapTUH B HacTosllee BpeMs paKTHUYECKH He
OrpaHHYeH, TaK KaK II0Ka ITPOM3BOACTBO HeL03arpy-
>KeHO, ¥ MBI 6epeMcs 1aske 3a BBIIIOTHEHHE OJMHOYHBIX
orepalvi. BepxHHI IOPOT oIpesenseTcs cebecTOMMO-
CTBIO — €C/TH 3aKa34MKYy TpebyeTcst KpyIHasi apTHs, TO
HaM CJI0’KHO KOHKYPHPOBATh C IIPeJIpUATHUIMHU, pabo-
TaIOIMMHU Ha IJIACTUHAX 60IbIIIero 1uaMeTpa.
MaxkcuManbHas MOLUIHOCTh GabpPUKU IPU KPYIIO-
CYTOYHOM 3arpysKe 24/7 - okoso 10 THIC. IIJIACTHUH B I'OA.
[Toka 06BeMBI 3aKa30B YBEJIHYHBAIOTCS KaskKABIH TOf

B reOMeTPHUYeCKOM IIporpecCuH. JIoNro Tak, KOHEYHO,
IIPOJOJIKATECS He MOSKeT, U B byayIieM pocT Her30esKHO
3aMeJJIMTCS, HO II0Ka II0TeHIIMaJI COXPaHAeTCs, U Iop-
TdeTb 3aKa30B MOSKHO YBEJIMUUTH B HECKOJIBKO pa3 be3
JOIIONTHUTE/IBHBIX BIIOKEHH B 060pynoBaHue. TeKymiast
3arpysKa IIPOM3BOJCTBA ~ OKOJIO 2,5 THIC. IIJIACTHH B I'Of,

IToMHMO 371eMEeHTOB 3/IeKTPOHHOM OITUKHU 151 MaTe-
PHHCKOM KOMIIaHUH, MBI BBIIIyCKaeM B OCHOBHOM aKce-
JIePOMETPEL M THPOCKOIIBI — Ha HUX IIPUXOAUTCS [0 95%
POCCHIICKHX 3aKa30B. Ho X0T4 ¢ opMabHOM TOUKH 3pe-
HUSI HOMEHK/IaTypa IPOAYKIIUU KasKeTCsl HebOJIBbIIOH,
10 CBOMM KOHCTPYKIIUSIM OHA O4YeHb pa3HoobpasHa.
M3BMC 14 pellieHH s CXOKHX 3a7ja4 MOT'YT MeTh COBEp-
IIeHHO Pa3HbIN ANU3aNH U IPUHLIUIINATBHO Pa3IUYHbe
TeXHOJIOTHYeCKHe KapThI.

KoHKypeH1Hs B 0671acTH Ipou3BoacTBa MOMC mocTa-
TOYHO BeJ/IHKa, B YeM IIpeHMYyIllecTBa COTPyAHHYECTBa
HMEeHHO C Baiei pabpuKoi?

MBI H3HaYaIbHO CTPOUIIH IIPOU3BOICTBO U OK3HeC-TIPO-
Liecchl I10 3amlafiHoMy 06pasily, II09TOMY MOXKeM IIpeJiyio-
SKHTB 3aKa34HKaM [TPOAYKIIHIO eBPOIIeKCKOro KauecTBa,
H3TOTOBJICHHYIO B POCCHH. B yCIOBHSX CAHKIIMM, KOIa
npennpusatus BIIK BRIHYKAEHB MUHHMU3HUPOBATh
3aKyIIKH KOMIIOHEHTOB 3apybesKHOro IIpOU3BOJCTBA,
3TO IIpefJIoKeHHe O4eHb aKTyanbHo. KoHeuHo, B Poccuu
MMeeTCsl MHOTO HeGONbIINX IIPOKU3BOACTB, KOTOPbIE
MOTYT BBIITycKaTh MOMC, HO yMeHHe 06eCIIeIHTh BBICO-

Mr. Shamiryan, what were the
prerequisites for the creation in
Russia of a factory for the produc-
tion of components for a company
from the Netherlands?

Mapper Lithography develops
e-beam systems for maskless lithog-
raphy, which requires components
of electronic optics - MEMS on sili-
con wafers with a layer of molybde-
num. The peculiarity of these ele-
ments are very high requirements
to the accuracy and repeatability of
geometric dimensions, and at the
stage of developing lithographic sys-
tems they were required in a small
amount. None of the European
factories accepted such an order.
Then the management of Mapper
Lithography decided to organize
its own production and began to
look for an investor. The best was

the proposal of RUSNANO, which
implied the construction of a factory
in Russia. So the Mapper LLC was
founded, a subsidiary of Mapper
Lithography, whose shareholder is
RUSNANO.

What are the capabilities of the
factory?
We have a full range of modern solu-
tions for MEMS production on 100
mm wafers, which includes ASMLs
PAS 5500/275D stepper for projec-
tion lithography, EVC 620 auto-
mated mask aligner, equipment for
wet processing, SPTS's APM PECVD
system, SPTS's Rapier DRIE sys-
tem, metrological tools and other
equipment.

We offer services for the develop-
ment of the processes for the produc-
tion of MEMS, for prototyping and

serial manufacturing of devices, as
well as for performing certain tech-
nological operations. Currently,
the MEMS for Mapper Lithography
and Russian customers are being
manufactured.

As for the technological capa-
bilities, they are sufficient to pro-
duce the products most in demand
by the market. If the original
design is not optimal in terms
of technology, then in the dia-
logue with customers we adapt
it to our production capabilities.
Among the principal limitations
is only that we do not work with
precious metals and ferromag-
nets. Since the main task of the
factory is the production of ele-
ments of electronic optics, and
the electrons are very sensitive to
magnetic fields, we can not allow
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KYI0 TOYHOCTb C MUHHMAaJbHBIMH OTKJIOHEHUSIMHU
XapaKTepHUCTUK ITPUOOPOB B IIAPTHH — 3TO 0cobast KoMIIe-
TeHI[H s, KOTOPOH MaJio KTo obsafaeT. A Hama pabprka
IIPOeKTHPOBAJIACh KaK Pa3 [JIsl BBIIIYCKa MeJIKUX Map-
THI C BBICOKOK ITIOBTOPSIEMOCTBIO. X0UY OTMETHUTb, UTO
OT3BIBBI 3aKa3YHKOB, [IPHYeM He TOTIbKO POCCHIICKHUX, HO
U crieriuaaucToB Mapper Lithography, nogreepskmator
CTabMJ/IbHO BBICOKOE KaueCTBO HallleH ITPOAYKIIHH.

Kak BBI OlleHHBaeTe COCTOSIHHE OTeYeCTBEHHOIO
prIHKa MDMC?

PBIHOK CHJIBHO GparMeHTHPOBAH, U HEPeIKO JIIOAH
Y OpTraHM3aLUH, 3aHUMAIOLIHeCs: OTHUMH U TeMH Xe
BOITPOCAMH, He 3HAKOMBI IPYT C IpyroM. IIoka ImpaKTH-
YeCKH BCeX HAIIMX KJIHEeHTOB IIPUBeEJIO 'capadaHHOe
paamo”, mo3TomMy MbI bepeMcs Aaske 3a He OUeHb IIPH-
OBLTBHBIE 3aKa3bl, YTOOBI JTIOAU 0 HAC Y3HAIH, PaccKa-
3aJTH 3HaKOMBIM, TO €CTh PACCMAaTpPUBAaeM HX KaK Map-
KeTHHTOBBIE aKI[UH. B [1eI0M MOSKHO KOHCTAaTHPOBATh,
YTO CIIPOC eCTb, U IVIaBHASI Hallla 3a1a4a —~ UHPOPMHPO-
BaTh [IOTEHLIMA/IBHBIX 3aKa3UHKOB 0 cebe. ITosararo, 4To
B OyayIeM MOXKHO PaCCYMTHIBATD HA 3HAYMTETbHBIN
POCT pPBIHKA, TaK KaK pOCT UCII0/1b30BaHM s MOMC B ripo-
MBIIIJIEHHOCTH U OBITY — 00beKTHBHASI peaIbHOCTb.

ECTb JTH nepcIieKTHBA pocTa o6beMa 3aKa30B OT HHO-
CTPaHHBIX KOMIIAHHH?

MarepHrHCKas KoMIaHUS U3 HuepnaHaoB - [0Ka Halll
eJUHCTBEHHBIN UHOCTPAHHBIM 3aKa34MuK, U BPSJ 11
B GHsKaliIee BpeMs IIOJIOKEHHUE J1e71 KapAUHAIBHO
U3MeHHUTCSI. MHORecTBO $abpuk B EBpoIle U IPYrux
peruoHax MHpa CIlellMaau3UpyeTCsl Ha IPOU3BOJA-

cTBe MOMC, U C TOUKU 3peHHUSs 3apyDeskKHBIX 3aKas-
YHKOB Y HaC HET Cepbe3HBIX IIPEUMYINEeCTB I10 CpaB-
HEHMIO C HUMH, HO J00aBJISIOTCSI PUCKHU, CBSI3aHHBIE
C TAMOYKHEH, U JIOIIOJTHUTE/ILHEIE PACXO/ bl HA OCTaBKY.
Ecnu B 6yayIneM CUTyalus C JOCTAaBKOM M TaMOXKEH-
HBIM O0QOPMJIeHHEM YIPOCTUTCS, TO, BO3MOXKHO,
OyZeM IBITAaThCS [IPUBIIEYb AOIIONHUTETbHBIE 3aKa3bl
13 EBpOIIBI, HO ITOKa 00 9TOM PaHO FOBOPHUTb.

AKTHBHasi paboTa Ha POCCHHCKOM PbIHKe He ITIPOTHBO-
peuHT 3aga4am PpabpHKH KaK roapasaeneHHs Mapper
Lithography?

Hu B KoeM ciydae. B Hamert paboTe Ha POCCHIICKOM
PBIHKe 3aMHTEePeCOBAHBI BCe YYACTHUKHU IIPOEKTA.
Hanpumep, nns Mapper Lithography ato BeironHo,
TaK KaK IT0Ka paKTH4IecKasi ceb6ecTOMMOCTh KOMIIO-
HEHTOB 3JICKTPOHHOHM OINTHKH OIpeJiesieTcs 3aTpa-
TaMHU Ha Cofiep>KaHUe Hamel ¢pabpuku. Yem 6ospine
MBI 3apaboTaeM Ha CTOPOHHHUX 3aKa3ax, TeM JlelleBye
oborifeTcst ro/JIaHACKOM CTOPOHE Hallla IPOAYKIIHS.
Inst POCHAHO riaBHOHM LiesIbI0 IIPOeKTa ObII TpaH-
cdep coBpeMeHHBIX TeXHOJIOTUH CePUNHOIO IIPOM3-
BoAcTBAa MOMC B PoccHio, U ero ycrex moaTBep-
KIAeTCsl BOCTPe6OBAHHOCTBIO YC/IYT U MPOAYKIIUHU
$abpuky Ha BHyTPeHHeM PbIHKe. MBI, CO CBOEH CTO-
POHBI, 3aMHTEPECOBAHBI B JTUBEPCUOUKALIMU MCTOY-
HUKOB JI0X0ZIa ¥ MeHbIllell 3aBUCHUMOCTH OT IapTHepOB
U3 HugepiaaHIoB.

Ha KaKoH CTaJHH B HACTOSIIIIUH MOMEHT HaXOTHTCS
pa3paboTKa 3KCIIOHHPYIOIIEH YCTAHOBKH MHOTO/Ty4e-
BOH 6e3MacOYHOH JTHTOrpadUH?

contamination of the equipment
with ferromagnetic materials.

How is the factory positioned in
the market and what is your order
portfolio?

Our niche is the production of small
batches of MEMS for applications
where quality is important, and
price does not play a decisive role
since the cost of production on 100
mm wafers is always relatively high.
It should be noted that we do not
have our own design center, so we do
not develop the design of the device
from scratch. The minimum batch
size is not actually limited at pres-
ent, as long as production is not fully

loaded and we even perform single
operations. The upper limit is deter-
mined by the cost price - if the cus-
tomer requires a large batch, then
it is difficult for us to compete with
enterprises working on large wafers.

The maximum capacity of the
factory at around-the-clock work is
about 10 thousand wafers per year.
So far, the volume of orders are
increasing every year in geomet-
ric progression. Of course, it can
not continue for a long time, and in
the future growth will inevitably
slow down, but as long as the poten-
tial remains, and the portfolio of
orders can be increased several times
without additional investments in
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equipment. The current output is
about 2.5 thousand wafers a year.

In addition to the elements of elec-
tronic optics for the parent company,
we mainly produce accelerometers
and gyroscopes - they account for
95% of Russian orders. But, although
from a formal point of view, the
product portfolio seems small, it is
very diverse in its designs. MEMS
for similar tasks can have completely
different design and fundamentally
different process flows.

The competition in the field of
MEMS production is quite large,
what are the advantages of work
with your factory?
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YCTaHOBKa TPeThero IOKOJIeHH S, B KOTOPOH 3KCIIO-
HHUPOBAaHUe BBINONHIETCS 65 ThIC. ITapaJlje/bHbIX
37IeKTPOHHBIX JIy4el, TeCTUPYeTCsl U JopabaTbiBaeTcs
Ha IIpou3BOACTBe MHCTUTYTAa CEA-Leti B I'peHobGIe
(@pannuus). PyHIaMeHTaIbHBIX IPEISTCTBUI U Hepe-
IIEeHHBIX ITpo6JIeM IaBHO He 0CTAJIOCh, U, B IPHUHIIUIIE,
MO3KHO OBI7I0 6BI y3Ke ceriuac 0OBbsIBUTH O Hadasle IIpo-
Jla>k, HO HHBECTOPBI COIIACU/IMCh OT/IOKHUTh BBIXO[
Ha PBIHOK, YTOObI JOOUTHCS IIOBBIIIEHU S HaleSKHOCTH
HEKOTOPBIX y3JI0B. [lyMalo, YTO 3TO IIpaBUJIbHOE pellle-
HMe, TaK KaK [JIg yCIexa [poeKTa OYeHb BasKHO I10/1y-
YMTb I10JIO’KUTEJIbHbIE OT3BbIBBI II€PBBIX JKe I10/1b30BaTe-
JTIel, a B C/Iy4ae, eC/IM IIPOAYKT 6ymeT "ChIPBIM”, pUCKU
HeyJayH O4YeHb BBICOKH. IToka MOXKHO KOHCTAaTHPO-
BaTh, UTO pa3paboTka UIET B COOTBETCTBUU C IIpH-
HSITOM NOPOKHOMU KapTOH, IOKa3aTelHd Hale>KHOCTH
M TOYHOCTH MaIIMHBI IIOCTEIIEHHO YTy YIIAI0TCA.

KakoBbl, Ha Balll B3IJIsI, IePCIIEKTHBBI CHCTEMBI
MHOT0J1y4eBoH 6e3Maco4HOM THTOrpaduH?
[TepBOHA4YaJIBHO OHA MTO3ULIMOHHPOBAJIACh KaK pelle-
HUe JIJISl I0JTy4eHU sl CBePXBBICOKOTO pa3pelleHH,
KoTopoe byneT crioco6HO KOHKYPHPOBATh C CHCTe-
Mamu ASML, peanusyoIuMu TexHonoruio Double
patterning. CerogHs aKLIeHT Ae/1aeTCsl Ha BO3MOXKHO-
CTH paboTsl 6e3 MacoK, UYTO IIPU pa3pelleHUH OKOJIO
40 HM OTKpbIBaeT HeCKOIbKO MHTEPeCHBIX HUII.
Bo-mepBbIX, OUeHb IIePCIeKTHUBHON 06/1aCThI0
SIBJISIETCSI U3TOTOBJIEHHE IIPOTOTUIIOB HOBBIX ITPU60-
poB. CeronHs, A/14 IOJy4YeHHUS NPOTOTHIIA C TeXHO-
JIOTMYeCKOM HOPMOHM, Halpumep 28 HM, TpebyeTcs
KOMIIJIEKT MacOK, KOTOPBIM CTOMUT OKOJO 1 MJIH

[OJII. U M3TOTaBAMBAETCS OKOJIO TPeX MecsleB.
MHoOrony4eBou 3/1eKTPOHHBIHM JTUTOTpad M03BOISIET
cZleslaTh HECKOJIbKO BAPHAaHTOB KPUCTaJl/Ia Ha OAHOU
IIACTHHe, I10C/Ie Yero MOo>KHO IIOCMOTpeTh, KaKoHu
M3 HUX JIy4dlle paboTaeT, U y>ke [I/I1 HEro 3aKa3blBaTh
MacKy /s Ipou3BoAcTBa. TakuM obpa3oM, HOBas
TeXHOJIOTH S II03BOJIMT YBeJIMUHTh CKOPOCTh paspa-
60TKH MpUOOPOB U CHU3UTH 3aTPAThl Ha UX BBIBOJ,
Ha pPBIHOK.

Bo-BTOpBIX, MHOrO/Iy4eBasi 6e3MacouHas TUTOrpa-
&1 Mo3BoIgeT NenaTh KaXKABIH YHII YHHUKAIbHBIM,
YTO MOXKET 6bITh BOCTpe60oBaHO /IS 3aIUTH HHGOP-
MalMHU Ha aIlllapaTHOM yPOBHe.

TpeThst HUIIIA — U3TOTOB/IEHHE YUIIOB 60/IBIIMX Pa3-
MepoB, HallpuMep $OTOUYBCTBUTENbHBIX MAaTpPHII.
Cerdac pa3Mep MaTpHLBI OIlpefiesieTCsl BeTMYHHON
oSl CKaHepa, KOTOPBHIM 3KCIIOHHPYeT IIJIAaCTHHY.
CmrBaHMe HeCKOJbKHUX MATPHUIL — IIPOLECC 04eHb
CJIOKHBIM KU JOPOTOM, IIO3TOMY MCIIOJNb3yeTCsa OH
TOJIBKO B 0COOBIX C/1ydasix. MHOTO/1y4eBOH 3/IeKTPOH-
HBIN TUTOrpad S9KCIIOHKUPYeT 3/IeMeHT 3a 3/IeMeHTOM,
Y pa3sMep MaTpHIIbl OTPAaHHUYHBAETCS TOJIbKO pasmMe-
POM IIJIACTHHBI M 06beMOM OIlepaTHBHOM IIaAMSITH.

Takum obpasom, ans pa3pabaTeiBaeMort Mapper
Lithography ycTaHOBKM HMMeeTCss MHOTO MHTepe-
CHBIX objacTel MpPUMeHeHMs, B KOTOPEIX OHa He
OymeT KOHKYPHPOBATb C TPAAULIKMOHHBIM 060pyn0Ba-
HueM ASML. bojiee TOro, HEKOTOPHIX U3 IIepeYHC/IeH-
HBIX PBIHOYHBIX HUIII CeHyac IIPOCTO He CYIIecTBYeT,
HaIlpUMep, HUKTO He MOKeT BBIIIYCKATh IAPTHH YHH-
KaJIbHBIX YMIIOB MJIM GOTOUYBCTBUTEIbHBIX MaTPHI]
60JIBIIOro pasMepa, HO CIIPOC yyke HMeeTCsl.

We initially built production and
business processes using a Western
model, so we can offer products of
European quality manufactured in
Russia. In the context of interna-
tional sanctions, when enterprises
of the military-industrial complex
are forced to minimize use of compo-
nents of foreign production, this pro-
posal is very important. Of course,
there are many small fabs and labs
in Russia that can produce MEMS,
but the ability to provide high accu-
racy with minimal deviations in the
characteristics of devices in a batch
is a special competence that few fac-
tories possess. Our factory was cre-
ated specifically for the production

of small batches with high repeat-
ability. I want to note that the feed-
back from customers, not only
Russian, but also experts of Mapper
Lithography, confirms the consis-
tently high quality of our products.

How do you assess the state of the
Russian MEMS market?

The market is highly fragmented,
and often people and organizations
dealing with the same issues do not
know each other. So far, almost all
of our clients have learned about us
from their acquaintances, so we even
undertake not very profitable orders,
so that people learn about us, tell
their friends, that is, we consider

such orders as marketing promo-
tions. In general, we can state that
there is demand, and our main task
is to inform potential customers
about ourselves. I believe that in the
future we can expect a significant
growth in the market, as the growth
in the use of MEMS in industry and
everyday life is an objective reality.

Is there a prospect for growth in
the volume of orders from foreign
companies?

The parent company from the
Netherlands is still our only for-
eign customer, and it is unlikely
that the state of affairs will change
in the near future. A lot of factories
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KOMNETEHTHOE MHEHMUE

KaxkoBa 6yzeT LieHa o60pymoBaHHs1?

TOYHBIX ZAHHBIX § MEHS HET, HO MOKHO [TPOTrHO3KUPO-
BaTbh, YTO KCIIOHUPYIONIAs YyCTAHOBKA OymeT 3HAUU-
TeJIBHO ~ B [IBA-TPH pa3a - JiellleB/le, YeM cKaHep ASML.
IIpy 3TOM ee BO3MOKHOCTH Oy/lyT 3HAUUTEJIBHO LIK e,
HaIlpUMep, MOKHO 3KCIIOHHPOBATh JIMHHUH IIOf YTJIOM
45°, YTO HEBO3MOKHO PeasIHM30BaTh C IOMOIIIBIO TEXHOJIO-
ruu Double patterning.

HacKoJIBbKO cyliecTBeHHa Pojib POCCHHCKOH pabpHKH
B yCIIexe ITPOeKTa?

Jlo 3amycka Hamed GabpUKH U3roTOBIEHHE 31eMEeHTOB
37IeKTPOHHOM OITHKU ObLIM OAHUM U3 Hauboree 11po-
6IeMHBIX MeCT ITpoeKTa. IIocsie Toro, KaK Mbl OCBOM/IH
KX CePHUIHOe ITPOH3BOICTBO, HUKAKUX IIpobsieMm c ane-
MeHTaMHU 371eKTPOHHOI ONTHUKHU, KOTOPbIE SIBJISIIOTCS
KJIIOYeBBIMH [I/I1 MAIIMHBI MHOT0J1y4eBOH 3/1eKTPOH-
HOM JINTOrpaduHu, He BOSHHKAeT.

PyKOBOJHTE/IH NPOMBINIIEHHBIX NMpeANPHITHH
HepeJIKO Ka/TyI0TCsI Ha HeTOCTaTOK KBATHQHIIHPOBaH-
HBIX KafpoB. Kak BbI penraete 3Ty mpobnemy?
JleCTBHTE/IBHO, HANTH "Ha yIHUIle', HAIIPUMEP, XOPO-
IIer0 TeXHOJIOra OYeHb CJIOKHO, ITPUYeM JIFOMIH C OIIBITOM
PaboThI Ha IPYTrHUX POCCHUICKUX MIPEAIIPUSTHIX 1ATIEKO
He BCeIZia HaM IOAXOAST. [103TOMY MBI 3aIyCTHIIH IIPO-
IrPaMMy CTa>KHPOBKH, B pAMKax KOTOPOH CTYZeHTHI
IIOC/IeJHUX KYPCOB ITPOGUIIBHBIX By30B PabOTaIOT y Hac
2-4 mH4 B Heemio. ECJIN y HaC TTOSIB/ISIFOTCSI BAKAHCHH, TO
MBI ITpefijlaraeM paboTy XopoIlo 3apeKOMeH/I0BaBIIHM
cebst cTaskepaM. Celdac OKOJIO TPETH HAIIMX MHKeHe-
POB — OBIBIIIKE CTYI€HThI-CTaKEPHI.

OmHako camas 6onbmas mpobirema B obnacTu
KaJ[pOB — TIOKUCK OIIePAaTOPOB TEXHOJOIHYeCKOro o6opy-
IOBaHHUS. BRIIYCKHUKH BY30B He XOTAT JOIT0 paborath
B 9TOH JIO/IDKHOCTH, H ITPH IIEPBOM BO3MOKHOCTH II€pexo-
IST B MH>KeHephl. B pe3ynbsTaTe, HaM IPHUIILIOCh COBMeC-
THO C MOCKOBCKKM I'OCYyIApCTBEHHBIM 06pa3oBaTe/IbHbIM
KOMIIIEKCOM OPTaHH30BaTh CIIEIIHA/IBHYIO IIPOrPAMMY
II0 [TO/ITOTOBKE OIIePATOPOB II0JTYIIPOBOIHHKOBBIX ITPOH3-
BOZACTB. Hazlerock, uTo oHa by/eT pe3ybTaTHBHOM.

KaxoBblI IU1aHbI pa3BUTHS GabpHUKH?
[aBHas 3a/ia4a - IIpUBJIeYeHHe HOBBIX 3aKa30B, YTOObI
TIOJTHOCTBIO 3aIPy3UTh IIPOK3BOJCTBO. B Oymy1ieM MBI pac-
CUMTBIBaeM 3apabaTreIBaTh [IOPOBHY JleHer B PoccuM U 3a
pybeskoM, 4TO b6y/ieT XOpOILO COIACOBBIBATHCS C HAIEH
CTPYKTYPOM PacxofioB, TaK KakK IIPHMepHO I10JIOBHUHY
CPeZICTB MBI TPAaTHM B PyOIIsiX, IIOJIOBUHY - B BanioTe. Eciu
3TH IUIAHBI YIACTCS Peah30BaTh, TO LieHbI /15 3aKa3uu-
KOB QaKTHUecKH He 6yIyT 3aBUCETb OT BAJIIOTHBIX KYPCOB.
C HavyasioM Iipozask obopyzmoBanust Mapper Lithography
OXHJlaeM POCTa 3aKa30B Ha 37eMeHThl 31IeKTPOHHOM
ONTHKH, TIOCKO/IBKY OHH, GaKTHUECKH, SIBJISIOTCS PACXOL-
HBIM MaTepraioM. COOTBETCTBEHHO, YeM Oo/IbIlle MAIIKH
byzeT ycTaHOB/IEHO, TeM 6osblIle TOTpebyeTcsl TAKKUX KOM-
IVIeKTYIOMMX. MBI K 3TOMy roToBbl. Eciu OyneT Heobxo-
IOUMOCTB — BBeJieM paboTy B HeCKO/IbKO CMeH. Kpome Toro,
VMeoIIHecs IIONIA I II03BOJISIIOT YCTaHABIUBATh OO
HUTe/bHOe 000pyIOBaHHe, U 32 CYeT TUKBUAALIUY "y3KHX
MeCT" MBI MOKEM YBeTHYIUTh MOIIHOCTb ITPOM3BOACTBA
BJIBa-TPH pasa.

HuTtepsbio: IMuTpuH ['yauIuH

in Europe and other regions of the
world specialize in the production of
MEMS, and from the point of view
of foreign customers we do not have
significant advantages over them,
but risks associated with customs
and additional shipping costs are
added. If in the future the situation
with delivery and customs clearance
becomes simpler, then, perhaps, we
will try to get additional orders from
Europe, butit's too early to talk about
1t.

Active work in the Russian mar-
ket does not contradict the tasks of
the factory as a division of Mapper
Lithography?

All project participants are inter-
ested in our work on the Russian
market. For example, for Mapper
Lithography, this is beneficial,
since the actual cost of compo-
nents of electronic optics is deter-
mined by the cost of maintain-
ing our factory. The more we earn
on third-party orders, the cheaper
will cost our products for the Dutch
side. For RUSNANO, the main goal
of the project was the transfer of
modern serial MEMS production
technologies to Russia, and its suc-
cess is confirmed by the demand
for services and products of the
factory in the domestic market.
We, for our part, are interested in
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diversifying sources of income and
less reliance on partners from the
Netherlands.

At what stage is the development
of the e-beam systems for maskless
lithography at the moment?

Equipment of the third genera-
tion, in which 65 thousand parallel
electron beams are used for record-
ing, is tested at the production of
the CEA-Leti Institute in Grenoble
(France). There are no fundamen-
tal obstacles and unresolved prob-
lems and, in principle, it would be
possible to announce the begin-
ning of sales right now, but inves-
tors agreed to postpone the entry to



COMPETENT OPINION

the market in order to increase the
reliability of some of the elements.
I think this is the right decision, as
itis very important for the success of
the project to get positive feedback
from the first users, and in case the
product is "raw", the risks of failure
are very high. Today we can state
that the development is progressing
in accordance with the adopted road
map, the reliability and accuracy of
the system are gradually improving.

What are the perspectives of
the multi-beam system in your
opinion?

Initially, it was positioned as a solu-
tion for obtaining ultra-high resolu-
tion, which will be able to compete
with ASML's solutions that imple-
ment Double patterning technology.
Today, the emphasis is on the possi-
bility of working without masks,
which at a resolution of about 40 nm
opens several interesting niches.

First, a very promising area is
the production of prototypes of new
devices. Today, to obtain a proto-
type of for example 28 nm device,
a set of masks is required, which
costs about 1 million dollars and is
manufactured about three months.
A multi-beam electron lithograph
allows you to make several variants
of chips on one wafer, after which
you can see which one works best,
and already order a masks for its
production. Thus, the new technol-
ogy will allow to increase the speed
of the development of devices and
reduce the cost of their introduction
to the market.

Secondly, multi-beam maskless
lithography allows you to make each
chip unique, which can be used for
the protection of information at the
hardware level.

The third niche is the manufac-
ture of large-sized chips, for exam-
ple, for photosensitive arrays. Today
the size of the array is determined
by the size of the scanner field,
which expose the wafer. Bonding of

several arrays is a very complicated
and expensive process, therefore it is
used only in special cases. A multi-
beam lithograph writes an element
behind an element and the size of
the chip is limited only by the wafer
size and the amount of RAM.

Thus, there are many interest-
ing applications for the develop-
ment of Mapper Lithography, where
it will not compete with traditional
ASMLs equipment. Moreover, some
of the listed market niches do not
exist at the present time, for exam-
ple, no one can produce batches of
unique chips or of large photosen-
sitive arrays, but there is already a
demand..

What will be the price of the
equipment?

I do not have exact data, but it can
be predicted that the e-beam sys-
tem will be significantly - two or
three times - cheaper than the
ASML's scanner. At the same time
its capabilities will be much wider,
for example, it is possible to write
the lines at an angle of 45°, which
can not be realized with the help of
Double patterning technology.

How important is the role of the
Russian factory in the success of
the project?

Before the launch of our factory,
manufacturing of elements of elec-
tronic optics was one of the most
problematic parts of the project.
After we have mastered their serial
production, there are no problems
with elements of electronic optics,
which are key elements of a multi-
beam lithography system.

Heads of industrial enterprises
often complain about the lack of
qualified personnel. How do you
solve this problem?

Indeed, it is very difficult to find,
for example, a good technolo-
gist. At the same time, people
with experience in other Russian

enterprises are not always suitable
for us. Therefore, we launched an
internship program for students
of specialized universities, which
work in our factory 2-4 days a week.
If we have vacancies, then we offer
it to well-established interns. Now
about a third of our engineers are
former interns.

However, the biggest problem in
the field of staffing is the search for
operators of equipment. Graduates
of universities do not want to work
long in this position, and at the first
opportunity become engineers. As a
result, we had to organize together
with the Moscow State Educational
Complex a special program for the
training of operators for semicon-
ductor manufacturing. I hope that
it will be effective.

What are the plans for the develop-
ment of the factory?

The main task is to attract new
orders to fully use production facili-
ties. In the future, we expect to earn
equally in Russia and abroad, which
will be in good agreement with our
consumption structure, since we
spend about half of the funds in
rubles and half in the foreign cur-
rency. If these plans can be realized,
then the prices for customers will
not actually depend on exchange
rates.

With the beginning of sales of
Mapper Lithography equipment,
we expect growth in orders for ele-
ments of electronic optics, since
they, in fact, are consumables.
Accordingly, the more machines
will be installed, the more such
components will be required. We are
ready for this. If necessary, we will
work in several shifts. In addition,
available areas allow the installa-
tion of additional equipment, and
by eliminating bottlenecks, we can
increase the capacity of production
by two to three times.

Interview: Dmitry Gudilin

Vor.11 No. 5 (84) 2018 NANO INDUSTRY



