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H *’J [ 1 B ycnosmax npoposKawowerocas - CaHKLMOHHOIo
" NPOTUBOCTOSIHUSA poccumckme npeanpuaTus
M UCCefoBaTe/ibCKMe OpraHusauuu  BbIHYKAEHbI
KOPpPeKTUpOBaTb NMOAXOAblI K Bbl6Opy 060pya0BaHUS.
B 4acCTHOCTM, MNpUXOAUTCS YYUTbIBaTb KakK PUCKU
OoTKasa B MOCTaBKe TEXHO/OMMYeCKUX YCTaHOBOK,
Tak M BO3MOXHble Mpob6sieMbl C MOC/IEAYIOWUM UX
peMOHTOM WU MopepHusaumen. Kak cnepacTeue,
AONOJIHUTE/IbHbIE npevmMylLLecTBa noay4vnnm
npousBoAUTENIN M3 TeX CTPaH, KOTOpble He BBeIu
3KOHOMMUYeCcKMne CaHKLMU B OTHOWeHnn Poccun. OgHa
M3 KOMMaHWM, KOTopas BOWJ/A B YUC/IO HEBOJIbHbIX
"6eHedpUnLMapOB" NOAUTUYECKO 06CcTaHOBKU — MIDAS
System Co. (MIDAS) us HOxHoi Kopeun. OcHoBaHHas
B 1998 roay B T3mxoHe, MIDAS paspa6aTbiBaeT
M npomssoauT obopypoBaHue ans ¢potonutorpadpum:
CUCTEMbl COBMELLLEHUS M SKCMOHMPOBaHMUSA, a TaKXe
YCTAaHOBKWU ANisl HaHeceHus ¢oTopesucta. Ha poguHe
KOMMaHMM ee pelleHUsi UCNOJIb3YIOT TaKue TFUraHTbl
NoJiynpoBOAHUKOBOM NMPOMbILLIEHHOCTM Kak Samsung
1 LG, a Takxe BeayLime Hay4Hble LeHTpbl, paboTatowme
B 06/1aCTU MWUKPO3JIEKTPOHUKM U HAHOTEXHOJIOMUMA.
B Poccum o6opyaoBaHue 3Toro 6peHpa nocraensieTcsl komnanuen "MUHATEX" u Takke nosb3yetcs
BbICOKMM CnpocoM. B koHuUe mas Ha BbicTaBke SEMIEXPO Russia Mbl MOy4YUIN BO3MOXHOCTb Y3HaTb
o npeanaraembix MIDAS pelueHusx "13 nepsbix pyK' — OT AupeKTopa AenaptamMmeHTa npoaax Jiv NMurepa.
In the conditions of ongoing sanctions confrontation, Russian enterprises and research
organizations are forced to adjust approaches to the selection of equipment. In particular,
it is necessary to take into account both the risks of refusal to supply equipment, as well as
possible problems with their subsequent repair and modernization. As a result, manufacturers
from countries that did not impose economic sanctions against Russia have additional
advantages. One of the companies that joined the number of unwitting "beneficiaries" of the
political situation is MIDAS System Co., Ltd. from South Korea. Founded in 1998 in Daejeon,
MIDAS develops and manufactures photolithography equipment: mask aligners, as well as
spin coaters. In the homeland of the company, its solutions are used by such giants of the
semiconductor industry as Samsung and LG, as well as by leading scientific centers working
in the field of microelectronics and nanotechnology. In Russia, the equipment of this brand
is supplied by the MINATEH and is also in high demand. At the end of May, at the SEMIEXPO
Russia exhibition, we were given the opportunity to find out the details about solutions
offered by MIDAS "from the first hand" - from the Director of the Sales division, Lee Peter.

® Mask Aligner

TocniogyH ITHTep, KaKHe THIIBI H IMHEHKH 000pyA0-  HOBKHU IIpefHA3HaYeHBI /I UCIIONb30BaHUS B 1a60-
BaHHS MpeJJlaraeT Ballla KOMIIAHHS? paTopHUsiX, a TaKKe B Me/IKOCEePHUIHOM IIPOU3BOJICTBE
Jlns HaHeceHUs GOTOpe3UCTa NpeflaraTcs o6cly- M MO3BONSIOT HAHOCUTH Ha IOAJIOKKHU JHAMeTPOM
JKHBaeMble BPyUHYIO HACTO/IbHEIE IEeHTPUQYTU K aBTO- [0 200 MM KHAKHe KOMIIO3UIMH Pa3HOro COCTaBa,
MaTH4eCKHe HaIloJIbHbIe CUCTeMBbl. HacTonbHbIe ycTa-  GOPMHUPYS CI0M TOJIMHON OT HECKONBKHUX eJMHHUI]
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COMPETENT OPINION

o 100 MkM. HariosbHBIE CHCTEMBEI IIpeIHA3HAYEHbI
JIJLS IIOJJIOKeK AHaMeTpoM A0 300 MM M BhIIIE, MOLYT
OCHAIIAThCS aBTOMATHYeCKHUM 03aTOPOM, poboToM
JIJISL 3aTPy3KH U BBRITPY3KH IIJIACTHH.

JIuHerika 060pyAOBaHUA [/ KOHTAKTHON GOTO-
nuTorpaduy BKJIOYAET PyUyHble, I10J1yaBTOMATH-
4yeCKHe M aBTOMaTHYeCKHe YCTAaHOBKU COBMellle-
HHUS U S3KCIIOHHUPOBAHUSA. PydHble YCTAHOBKU /15
IIJIACTUH JUaMeTpoM 0 150 MM ONTUMAJIBHBL J/15
HCCIeL0BAaHUM, Pa3paboTOK U U3rOTOBIEHUS MeJl-
KHX CEpUH, a aBTOMaTH4YeCKHe CUCTEMBI A5 IJIa-
CTUH pa3smMepoM A0 300 MM IPUMEHSIOTCSA A1
CepUMHOI0 U MacCOBOI0 IIPOM3BOACTBA. B uucio
II0/1yaBTOMAaTHUYeCKHUX CHCTeM BXOOUT YyCTaHOBKa

MDA-20000SA, KoTopas I103BOJISIET 3KCIIOHHUPOBATh
IMOOJIOKKH 500500 MmMm.

Kakue monmenu obopynoBaHHs Hanbonee BocTpe-
6oBaHBbI B Poccuu?
IIpoexTr B PocCHU IIOKA CBA3aHBL B OCHOBHOM
C MOCTaBKaMU PYYHBIX YCTaHOBOK. Hauboiee
MOIyNsapHas LeHTpudyra A HaHeceHHUs POTO-
pesucta - SPIN-1200T gns mopjaoskeK pa3smMepoMm
0T 5x5 MM 110 100 MM B ;rameTpe. 3Ta MO EJIb KOM-
IIaKTHA, JIeTKa B 0OCTy>KMBAaHHUHU U HaCTPAaUBAETCS
C IIOMOIIIBIO CEHCOPHOTO JHUCILJIes.

Cpenu yCTaHOBOK COBMeIleHH S U SKCIIOHUPOBa-
HHS HaubONBIIUM CIIPOCOM B POCCUM IOb3yeTCs

Mr. Peter, what types of equip-
ment does the MIDAS offer?
We offer manual desktop spin
coaters and automatic systems for
application of photoresist to the
surface of a substrate. Desktop sys-
tems are designed for use in labo-
ratories, as well as in small-scale
production and allow to apply a
variety of liquid compositions to
up to 200 mm substrates, forming
a layer from several units to 100
pm in thickness. Floor systems are
designed for wafers with a diam-
eter of up to 300 mm and above,
can be equipped with an auto dis-
penser and a robot for loading and
unloading the wafers.

The range of equipment
for contact photolithography
includes manual, semi-auto-
matic and automatic mask align-
ers for alignment and exposure.
Manual systems for wafers up
to 150 mm in diameter are opti-
mal for research, development
and production of small batches,
and automatic systems for up
to 300 mm wafers are used for
serial and mass production. The
range of semi-automatic systems
includes MDA-20000SA mask
aligner, which allows to expose
up to 500x500 mm substrates.

Which models of equipment
are most in demand in Russia?
Projects in Russia are still
mainly related to the supply of
manual units. The most popu-
lar spin coater for the applica-
tion of photoresist is SPIN-1200T
for substrates from 5x5 mm
to 100 mm in diameter. This
model is compact, easy to main-
tain and controlled via a touch
screen.

Among the mask align-
ers, MDA-400M-6 for 150 mm
wafers, which provides the
alignment accuracy of 1 pm, is
in greatest demand in Russia.

What are the advan-
tages of your solutions for
photolithography?

Our equipment is at least as
good as analogues of European
and North American production
in terms of quality, reliabil-
ity, accuracy, serviceability and
other parameters, but at the
same time it is much cheaper.
A number of our technical
solutions are protected by pat-
ents. In addition to combining
high performance with afford-
able equipment prices, custom-
ers are attracted by a very high

quality of service support. As
a result, over 20 years we sold
more than 500 mask aligners
and about 400 spin coaters that
are successfully used world-
wide. Our full automatic sys-
tems are installed at large fac-
tories in Europe, India and East
Asia, which indicates the confi-
dence of the leading enterprises
in the semiconductor industry.

How do you assess the pros-
pects for the development of
photolithography systems?

On the one hand, photoli-
thography is a classical tech-
nology that integrates seam-
lessly into any production of
electronic components. On the
other hand, our systems are
successfully used in the pro-
duction of the most promis-
ing types of semiconductor
and photonics devices, includ-
ing 3D-integrated components,
microwave devices, MEMS, dis-
plays, LEDs, including OLED,
optical components, etc. This
enables us to look with con-
fidence and optimism to the
future.

Interview: Dmitry Gudilin
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MDA-400M-6 mist 150 MM IJ1acTHH, obecrieduBaio-
I1asi TOYHOCTDh COBMeEIleHUs 1 MKM.

KakoBbl MpeHMyIllecTBa BallHUX pelleHHH s
doTonutorpadpuun?

Hame obopymoBaHHe IO CBOeMYy Ka4decTBY,
HaZe>XHOCTH, TOUHOCTH, yA0OCTBY B 00CIYyXKHU-
BaHHMU U APYTUM IIapaMeTpaM KakK MUHHMYM He
yCTyIlaeT aHaJIoTaM eBPOIEeHCKOT0 U ceBepoaMe-
PHKaHCKOIO IIPOM3BOACTBA, HO IIPU 3TOM 3HA4M-
TeJIbHO ~ 10 ABYX pas3 — [elleBsie. Pag HAIIMX TeXHU-
YeCKHX pellleHUH 3allUINeH IIaTeHTaMu. [loMHuMoO
COYeTaHMUS BBICOKMX XapaKTEePUCTUK U JOCTYII-
HOM LleHHbl 060pynoBaHMS, 3aKa3uKMKOB IIPUBIIe-
KaeT O4YeHb BBHICOKOe KayeCTBO CePBUCHOMU MOAJep-
KKH. B pesynbraTe, 3a 20 j1eT MBI IIPOJaIU 6oiee
500 ycTaHOBOK COBMEINEHHS U 3KCIIOHHPOBAHUS
U 0K0J10 400 LeHTPUPYT AJi HaHeceHUS GoTopesu-
CTa, KOTOPBIe YCIIeIIHO 3KCIIJIYaTUPYIOTCS I10 BCEMY
Mupy. Ha kpynHsix ¢abpukax B EBpone, HHAUUK

Y BOCTOYHOM A3HMH YCTAaHOBJIEHBl HAallKM aBTOMa-
THYeCKHe CUCTeMBI C KaCCeTHOM 3arpy3KOM U BBIT-
PY3KOH, YTO CBH/ETE/IbCTBYET O NOBEPUH BeyIIHX
OpeAnpUsTUM IOTYyIIPOBOSHHUKOBOM OTPAC/IH.

Kak BBl OoLleHHBaeTe IepCIeKTHBbl Pa3BHTHS
cuctem poronurorpapuu?

C oHOM CTOPOHBI, poTonUTOrpadus - KIaccudeckas
TeXHOJIOTHsI, KoTopasi be3 mpobiieM HHTer pUPYeTCs
B 11060€ ITPOM3BOACTBO 3JIEKTPOHHBIX KOMIIOHEHTOB.
C opyrou CTOPOHBI, HAIIK CUCTEMBI YCIIeLTHO [IpHMe-
HSIIOTCSI B IIPOM3BOACTBe Haubollee IMepCIIeKTUBHBIX
THUIIOB MOJYyIPOBOAHHUKOBBIX M OIITO3IeKTPOHHBIX
npubopos, BrIO4Yast 3D-UHTErpUPOBAHHBIE KOMIIO-
HEHTHI, CB‘{-HpH6opL1, M5MC, gucIieH, CBeTOOU-
o4bl, B TOM uHciae OLED, onTudyecKHe KOMIIOHEeHThI
M Ip. OTO IO3BOJIIET HAM C YBePEHHOCTBHIO U OIITHU-
MH3MOM CMOTpeTb B byayiiee.

Humepebto: Jimumpuii Tyduaun

HAHOTPYBKU ANCYIbOUJA BOJIbOPAMA 11 HOBbIX ®OTOHHbIX YCTPOMCTB

CoTpyaHUKN dakynbTeTa Hayk o Matepuanax MIy um. M.B. JlomoHocoBa
B K0/1a60paLmu ¢ y4eHbiMu dusnyeckoro dakynsteta MIY, UHcTUTyTa
BeitumaHa (M3pamnb), Tenb-ABMBCKOrO YHuBepcuteTa  (M3pawib)
n MHcTuTyTa Moseda Credana (CnoBeHMs) NpoAeMOHCTPUPOBAK B3a-
WMOAeNCTBME CBETA C BELLECTBOM B CYCMEH3WAX W TOHKOMIEHOYHbIX
camoc6opkax HaHOTpy6oK Aucynbduaa Bonbopama (WS2), kotopble
ABNIAIOTCA OAHUMM U3 CAMbIX U3BECTHLIX M XOPOLLO M3Y4eHHbIX aHaN0roB
YINEpOAHbIX HAHOTPYOOK.

B pabote Bnepeble AeTanbHO PacCMOTPeHbl 0Cobble OMTUYeckue
CBOWCTBA HEOPraHWYeckux HAHOTPYbOK HA OCHOBE AMCYNbOUAA BOMb-
(pama, koTopble bblaN BnepBble OTKPLITHI B 1992 rogy npogeccopom
Pewedom TeHHe U3 WHCTUTYTa BedumaHa, pyKOBOAMBLUMM 6OAbLIMM
6nokom pabot 1 B AAHHOM WUCCNeA0BaHUN. XOTS CErofHS OCBOEH CUH-
Te3 CTPYKTYp Ha OCHOBE HaHOTpybok WS2B maciuTabe, 6au3kom Kk npo-
MbILAEHHOMY, W pa3paboTaH psif HAHOKOMMO3UTOB W 3MEKTPOHHLIX
YCTPOWCTB, FA€ OHW HAXOAST UCMOb30BAHWE, AONTOR BPEMS COXPAHANCSA
PAA CYLECTBEHHLIX "NMPO6eNoB" B M3y4eHMM WX OMTUYECKMX CBOWCTB.
CnekTpbl 3KCTUHKLAW CYCMeH3uit HaHOTpybok WS2, umetowine psa oco-
beHHoCTen B BUANUMON 1 MHOPAKPACHON 061aCTSIX CNEKTPA, OLMBOYHO
WHTePNpPeTMpOBaAUCh KAk HAbOP IKCUTOHHLIX MMKOB MOIMOLLEHMS.
OAHAKO AaHHLIN NOAX0A TpeboBan 0ObACHEHNS CYLLECTBEHHOMO CABUIA
MONOXKEHUI HAbNIOAAEMbIX SKCUTOHHBIX MUKOB MO CPABHEHWIO CO CMeK-
Tpamu 06beMHbIX 06pa3LoB AuCyAbOMAA BonbhPaMa U pasnnuni cnex-
TPaNbHOM QOPMbI IKCTUHKLMK y CYCMEH3NIA M YACTUHHO YNOPSA0YEHHBIX
MJEHOK Ha 0CHOBE HAHOTPYHOK WS2.

Ha ocHoBaHWW BnepBble MPOBEAEHHbIX KOMMAEKCHBIX WU3MepeHuit
OMTMYECKNX CBOMCTB CYCMeH3Min HaHOTPY6oK WS2 yyeHble U3 MHCTMTYTa
BeumaHa M (akynbTeta Hayk o Matepuanax MIY nokasanu, 4To
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0COBEHHOCTbIO TaKWX HAHOCTPYKTYp SBASETCS CWAbHOE PpaccesHme
CBETA, MACKMpYytoLee 3KCUTOHHLIE MUKW, KOTOPbIE MPOSBASIOTCS NLb
B CMEKTPaX MCTUHHOTO MOIMOWEHNS W OYeHb BAU3KM MO HEPTMM FKC-
UTOHHbIM NNKaM B 06beMHOM WS2.

[leTanbHoe 3KCMepUMeHTaNbHOE M3yYeHMe OMTMYECKMX CreKTpoB
3KCTUHKLMMA W OTPAXEeHMs, MOAKPEnNeHHOe MOAENMPOBAHMEM MeTo-
AOM KOHEYHbIX pa3HOCTeN BO BPEMEHHOW 06MacTW M MO (EHOMEHO-
NIOTMYECKON MOAENM CBSI3AHHBLIX OCLWANSTOPOB MOKA3an0 CH/IbHOE
B3aUMOJENCTBME CBETA C BELLECTBOM U GOpMUPOBAHNE 3KCUTOH-NOAS-
PUTOHOB B PaccCMaTpuBaeMol cuCTeMe. [aHHbl 610K MCCAef0BaHMI
6bl1 MpoBeAEH COTPYAHMKaMW MHCTMTYTa BeiumaHa u nabopatopum
HaHOPOTOHMKM M MeTamaTepuanos Gusmyeckoro dakynstera MY nog
pykoBoacTBoM npodeccopa A.A. PefsHUHA. Bbino YCTAHOBAEHO, YTO
HaHOTPYbKM WS2 MMEIOT CBOWCTBA KBA3WOAHOMEPHLIX MOASAPUTOHHBIX
HAHOCUCTEM, AN KOTOPbIX XapakTepHbl OJHOBPEMEHHO 3KCMTOHHbIE
0COHEHHOCTM 1 PE30HATOPHbIE MOADI B BUAUMOM W BANXKHEM MHOPaKpa-
CHOM JMana3oHax.

"Pe3ynbTaThl, MONYYEHHbIE B MACITAOHOM MeXAYHApPOAHOM Mccie-
JOBAHWN, MO3BOASIT PAcCMATpUBATLb HAHOTPYOKM AncynbdMAa BOMbL-
(Gpama B Ka4ecTBe OCHOBLI /1S HOBbIX QOTOHHbIX YCTPOMCTB, INEMEHTOB
ONTMYECKMX cxeM. Kpome TOro, 3HaHUSi O CTOAb HETPUBMANLHLIX ONTH-
Yeckux O0COBEHHOCTEN [AaHHLIX HAHOCTPYKTYP MO3BOAST MO-HOBOMY
B3MNHYTb HA CBOMCTBA KOMMO3MUTOB MAA3MOHHbIX HAHOYACTML 30710Ta
W cepebpa ¢ AncynbGUAHLIMU HAHOTPYOKaMK, aKTUBHO pa3pabartbiBaeMblx
y4eHbIMK GakynsTeTa Hayk 0 Matepuanax MIY", — pacckasan y4acTHUK npo-
exta AnekcaHzp MonsKos.
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