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KomnaHma MueTec wu3 MiOHXeHa (FepmaHml)
yxe 6onee 25 netr paspabartbiBaeT M MocTaBaseT
BbICOKOTOYHbIE@ OMTUYECKMUE UIMepUTe/ibHble CUCTEMbI
AN NoNYyNpOBOAHUKOBOM MNPOMbILLIEHHOCTU. CBbille
300 cuctem npoussBoacTBa MueTec 3KcnayaTupyroTcs
Ha NpPOM3BOACTBEHHbIX MNPeAnpUATUSAX U B Hay4HbIX
LeHTpax no BceMy Mupy, B TOM u4ucie OKOJIO
pecatka - B Poccuu, rpe ux npeacrasnisieT KOMMaHUs
GURVIN. B Hacrosiwee Bpems B wrtate MueTec
pabotaioT okono 50 yenoBek. Ha BbictaBke SEMICON
Europa 2017 o peweHusix KoMnaHUU pacckasan lNoHtep
dank, pykoBoauTeib NpoAax Ha eBponenckoM pbiHKe.
MueTec from Munich (Germany) has been
developing and supplying high-precision optical
measuring systems for the semiconductor
industry for more than 25 years. More than
300 MueTec production systems are operated
at manufacturing plants and scientific centers
around the world, including about a dozen - in
Russia, where they are represented by GURVIN.
Currently, about 50 employees work in MueTec.
:"lﬁi'HE"TEE At the SEMICON Europa 2017, Giinther Falk (on

Metrolngy Snd INSPEEBAN the left in the photo), the head of European sales,

J told us about the solutions of the company.

TocriopuH ®ank, KakHe 3aJlavyH M03BOJISIIOT pellaTh
npu6bopsl MueTec?
Hamu npubops! IpefHa3HaueHbI 1151 6eCKOHTaKTHBIX
HepaspyIllaoNuX H3MePeHHI reoMeTpUYeCKUX Tapa-
MeTPOB TOIIOJIOTMYEeCKUX CTPYKTYP, a TAKKe BhISBJIe-
Hus fAedextoB. Hampumep, 6onpinas rpynmna 3ajgad
CBSI3aHA C KOHTPOJIeM KPUTHUYECKHUX Pa3MepOB TOIIO-
JIOTHYeCKHX 371eMeHTOB. BeJIMuMHa pa3MepHOro Iapa-
MeTpa BBIUMC/IAETCS IIyTeM aHa/IKM3a I10JyTOHOBOIO
H306paskeHHU s, IOy YeHHOTO C IIoMoIIbio [13C-Kamepsl.
AHaJI13 BBIIIOJHSETCS aBTOMAaTUYeCKH ITPOrpaMMHBIM
obecrieueHreM MueTec Tools ¢ yueToM ITyMOB MaTPHLII
Y MCKa>KeHUH, 00yC/IOB/IEHHBIX OIITHUeCKOM AUPpaK-
uuer. [ cybMHUKPOMETPOBBIX H3MePEeHUI MOXKeT
IIPHMEeHSThCS ChbeMKa B YP-Iraria3oHe (365 um).
Jpyras rpymnmna 3afad cBsi3aHa C IIPOBePKOL TOUHO-
CTH HaJIOXKeHHU S CJI0€B, KOTOpble GOPMUPYIOTCS Ha pas-
HBIX TeXHOJOTMYeCKHUX CTafugaX M, KaK IIPaBHUIIO,
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COCTOSIT M3 pa3HBIX MaTepHanoB. Hamu npubops
II03BOJISIIOT KOHTPOIUPOBATh TOUHOCTh HAJIOKEHUS
B JIeMeHTaX Pa3Hou GopMBbl, HAIpUMep "KBaApar
B KBajpare’, "‘pamMka B paMke’, "Kpyr B Kpyre" U T.II.
OnHa K13 BoCTpe6OBaHHBIX OIILIHI ~ KOHTPOIb TOJI-
IIUHBI [IPO3PAYHbIX [VIEHOK Ha HeIIpO3pavyHOH I10J-
noxkKe. MeToJ M3MepeHH s OCHOBAH Ha CIIeKTPabHOM
aHaJIM3e J1a3ePHOr0 U3/1y4YeHUsl, OTPasKeHHOro OT I'pa-
HMUII pa3jiena coeB. Bo3MOXKHO M3MepeHHe TOMIHHBL
OJIHO-, ABYX- M TPEXC/IOMHBIX ITPO3PAYHBIX [IJIEHOK.
Takske MBI o651ajaeM 6OTBIIMM OIIBITOM CO3JAHUS
IIPOrPAaMMHBIX U AIIIIaPaTHBIX PeIlleHUH 151 BEISIBIIe-
HUS JePeKTOB I0TyIIPOBOJHUKOBBIX CTPYKTYP B aBTO-
MaTH4YeCKOM HJIH I10JyaBTOMATUYeCKOM PeKHMMax.
CHcTeMBI JaHHOTO THIIA OCHOBAHBl Ha CPABHEHUH
CHHUMKa, I10Jy4eHHOIo IPU CKAHUPOBAHHUU IIOBEp-
XHOCTH IIJIACTHUHBI, C 3TaJIOHHBIM H300paskeHHEeM.
B HamreMm mporpaMMHOM obecrieueHHUH UCIIONb3YI0TCS



COMPETENT OPINION

CrelyasjbHble aJTOPUTMBI pacllO3HAaBaHMS M aHa-
nr3a 06beKToB, a TaKKe QUIBTPALIMHU [IOIPIIHOCTEH
CBEMKH.

IIpu MHCIIeKIMH LePeKTOB K M3MEePEeHU IX BO3MOKHO
npumeHeHue npubopos ¢ HK-ontukon u InGaAs-
KaMepaMHU, KOTOpble 0b6eCIieunBaIOT MOyYeHHe H30-
bpaskeHHH B MK-mHamna3oHe ¢ BBICOKMM Pa3pelleHeM
Y XOPOLIMM KOHTPacToM. Takoe obopynoBaHHe HUCIIONb-
3yeTcs, B IIEPBYIO ouepeb, B Ipou3BoAcTBe MOMC s
KOHTPOJISA CpalllMBaHK A IJIACTUH K FepMeTH3aLUH,
obHapy>keHHU s eHeKTOB U 3aTPsiI3HEHHUH, a TAKKe B Cy6-
MHUKPOMETPOBBIX M3MEPEeHHUIX.

Od4eHb Ba>KHO, YTO HAIIK IIPUOOPEI II03BOJISIOT IIPO-
BOAUTH U3MepPeHHS He TOJbKO Ha II0yIIPOBOAHHKO-
BBIX IVIACTHUHAX, HO U Ha poTomabnoHax. Takue u3Me-
PeHMs ¥ KOHTPOJIb 1ePeKTOB MOI'YT BBIIIOIHATBCS KaK
B OTPa’K€HHOM, TaK M B ITPOXOASIEeM CBeTe.

B KakHX mpH6Opax peaTH30BaHbI yKa3aHHbIE METOMBI
H3MepeHHH?

I KOHTPOIsA KPUTHUYECKHX pa3sMepoB 3/IeMeH-
TOB, TOUHOCTH HaJIOK€HMU S CJIOEB, TONIIHUHBI IIPO-
3pavyHBbIX IIJIEHOK, a TaK)Ke MHCIIeKL MU U aHa/lIHu3a
IedeKToB IIpeAjaralTcs cucteMbl MT2010, MT3000
1 MT8000. IlepBrie nBe mpeAHAa3HAYeHBl JJIs IIJ1a-
CTHUH fHaMeTpoMm oT 100 1o 200 MM, TpeThs — A4 I1J1a-
CTHUH pasmepoM oT 200 1o 300 mM. Mogenbs MT1000
CO3ZIaHa CIeIlHMaJbHO AJIS aBTOMaTHYeCKOM MHCIIeK-
oMU MakpoZepekToB Ha 100% maomanu Imiaa-
CTUH. MakCcHMaJjibHas IIPOU3BOSUTEIBHOCTh 3TOrO
obopymoBaHus - mo 200 miuacTuH/4. U3MepeHHUS
B UK-M3/1y4YeHHUH [IO3BOJSAIOT BHIIIOJIHATH CUCTEMBI
IRIS2100 1 IRIS8200. [ToMHMO IepeYrCIeHHbBIX CTaH-
JApTHBIX MOJe/Ier MBI KMeeM OOJIBIIOH OIIBIT B CO37a-
HUU U3MEPUTETbHBIX IPUOOPOB U MAIIWH I10 UHIH-
BH/ya/IbHBIM 3aKa3aM.

KakoBbl, Ha Balll B3IVIS1[, OCHOBHbIE IIPeHMYyIeCcTBa
pemenuir MueTec?

Bo-TiepBBIX, GOIBIINM ITIPEHMYILIECTBOM SIBJISIETCSI BBICO-
Kasi THOKOCTh HAIIUX CHCTEM, UTO II03BOJISIET UCIIONb-
30BaTh UX IIPH pa3paboTKe U POK3BOACTBe IPHOOPOB
Pa3/IUYHBIX TUIIOB, BK/IIOYas CHJIOBYIO 3JIeKTPOHUKY
v MOMC. Bo-BTOPEIX, KaK s y>Ke OTMeYaJI, MbI ITpefjia-
raeM pelleHHs, OIITHMH3UPOBAHHBIE [T, 331a4H 3aKa3-
YMKOB. [IpaKTHYeCKH KaskIbIF IIPOEKT BKIIOUaeT KaK
MHHUMYM OAHY-ZBe OIIIUH, ITof0bpaHHBIe 10, 0cobble
TpebOBaHHUSI KOHKPETHOTO IIPeIPUSTHS LJIK HAyTHOTO
LIeHTpa. B-TpeThux, MBI - HeMeLiKast KOMIIAHUS, IIPU-
BepsKeHHas TPAAULIHSIM BBICOKOI0 KadecTBa. CHCTeMBI
MueTec cTpositcs Ha 6a3e IprbOpPOB MUPOBBIX JITHE-
POB B 00/1aCTH ONTHUYECKUX H3MEPEeHHUN — KOMIIAHUH
Leica, Carl Zeiss u KLA-Tencor, - KOTOPBIE JOITOIHSIOTCI
HAOIMMU COBCTBeHHBIMU pa3paboTkamu B obnactu
aIIapaTHOIO U ITPOrPaMMHOI0 0becIiedeHH .

Kakum o6pa3oM mMeHSI0TCSI Tpe6OBaHHS K H3MEPH-
TeJIBHOMY 060pyZ0BaHHIO?

CyLIecTBYIOT [iBe TeHJeHIIUH, KOTOpble OTYACTH IIPOo-
THBOpeYar JpyT APyry, HO JO/KHBI B pABHOL CTelleHU
YUUTBIBATHCSL IPU pa3paboTke cOBpeMeHHOr0 KOH-
TPO/IBHO-U3MepUTeIbHOro 060pynoBaHus. C OIHO CTO-
POHEI, 3aKa34KKaM X04eTCsl, YToObI TPU6OP 6bLI MaK-
CHMMaJIbHO yHHUBEPCaJeH U MOT MCII0/NIb30BaThCS IS
CaMoro LIMPOKOT0 Kpyra 3ajad, ¢ APyrok CTOPOHBI, OH
JOJIKeH ObITH ITpefie/IbHO ITPOCT B HACTPOMKE K UCII0Jb
30BaHHUU. [[]e-TO MeXX1y STHMHU OTPaHUYHBAIOIIUMU
YCTIOBUSIMU JIEKUT I1yTh, I10 KOTOPOMY HUJI€T pa3BUTHe
COBpeMeHHOM TeXHHKH, U Mbl CTPEMHMCS, UTOOLI
HaIllK PeIleHHUs B BO3MOXKHO 6OJIbIIel CTelleHH OTBe-
4yaau 06eMM TeHJeHIIUSIM.

Humepebto: Amumpuli Tyduaur

Mr. Falk, what are the main
applications of MueTec systems?
Our systems are designed for
non-contact, non-destructive
measurements of topological
structures, as well as defect
inspection. For example, a large
group of problems is associated
with the control of the critical
dimensions of topological
elements. The critical dimension
value is calculated by analyzing
the halftone image obtained with
the CCD camera. The analysis is

performed automatically by the
MueTec Tools software, taking
into account the CCD noise and
distortions caused by optical
diffraction. For sub micrometer
measurements, ultraviolet
illumination (365 nm) can be
used.

Another group of problems
is connected with checking
the accuracy of aligning of lay-
ers, which are formed at differ-
ent technological stages and,
as a rule, consist of different

materials. Our systems allow to
control the accuracy of the over-
lay in test structures of different
kinds, for example box-in-box,
frame-in-frame, circle-in-circle,
etc.

One of the popular options is
to control the thickness of trans-
parent films on a non-transpar-
ent substrate. The measurement
method is based on the spectral
analysis of laser beam reflected
from the interfaces of the lay-
ers. It is possible to measure the
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thickness of single-, double- and
triple-layer transparent films.

We also have extensive expe-
rience in creating software and
hardware solutions for defect
inspection in semiconductor
structures in automatic or semi-
automatic modes. Systems of this
type are based on comparing the
image obtained when scanning
the surface of the wafer with the
reference image. Our software
uses special algorithms for object
recognition and analysis, as well
as for filtering scanning errors.

For defect inspection and mea-
surements, it is possible to use
devices with IR optics and InGaAs
cameras that provide IR imaging
with high resolution and good
contrast. Such equipment is used,
first of all, in the production of
MEMS for inspection of wafer
bonding and sealing, detection of
defects and impurities, as well as
in sub micrometer measurements.

It is very important that our
instruments allow measurements
not only on semiconductor wafers,
but also on photomasks. Such
measurements and defect inspec-
tion can be performed in both
reflected and transmitted light.

In which devices are these
measurement methods
implemented?

The MT2010, MT3000 and MT8000
systems are offered for the con-
trol of critical dimension, over-
lay and film thickness, as well
as for the defect inspection.
The first two are designed for
100 mm/200 mm wafers, the third -
for 200 mm/300 mm wafers. MT1000
is created specifically for automatic
inspection of macro-defects on 100%
of the wafer area. The throughput
of this model is up to 200 wafers per
hour. IRIS2100 and IRIS8200 sys-
tems are designed for IR metrology.
In addition to these standard mod-
els, we have extensive experience in
creating customized measuring sys-
tems and tools.

What are the main advantages of
MueTec solutions?

First, the great advantage is the
high flexibility of our systems,
which allows them to be used in the
design and manufacture of various
types of devices, including power
electronics and MEMS. Secondly,
as I already mentioned, we offer
solutions that are optimized for the
needs of customers. Almost every

"JIIOMUHHOTEX" HALUE/1 HOBOIO COBCTBEHHUKA

project includes at least one or two
options for the specific require-
ments of a particular enterprise
or scientific center. Third, we are
a German company committed to
high quality traditions. Our sys-
tems are based on the tools of the
world's leaders in the field of opti-
cal measurements - Leica, Carl Zeiss
and KLA-Tencor, which are supple-
mented by our own developments in
the field of hardware and software.

How do the requirements for
measuring equipment change?
There are two trends, which are
partly contradictory, but should be
taken into account equally in the
development of modern measur-
ing systems. On the one hand, cus-
tomers want the tool to be as versa-
tile as possible and can be used for a
wide range of applications, on the
other hand, it should be extremely
easy in use. Somewhere between
these limiting conditions lies the
way in which the development of
modern technology is going on,
and we are striving for our solu-
tions to correspond to as much as
possible to both trends.

Interview: Dmitry Gudilin

B koHuie 2017 rofia HaHoTexHonornyeckme LieHTpbl "CUTMA.HoBocnbupck” n “[lybHa"

CO3[aH Aangd KOMMepuuanmsaumnu pa3pa60TOK pOCCVIl?ICKVIX yyeHbIX. HaHOLeHTpbI

MpOZAN CBOM 0NN B KOMMAHUK “JIIOMUHHOTEX', BbIAAA U3 CTApTana C JOXOAHO-
CTbH0. CAeNKa BO3BPALLIAET BIOXEHHDIE HAHOLIEHTPaMY MHBECTULIMM, BbICBOBOXAAS
(UHAHCOBbIE CPEACTBA A5l CO3AAHMS W P3BUTMSI HOBbIX CTApTAroB.

Komnaxns "/loMmHHOTEX" pa3pabaTbiBaeT KpeMHWIAOPraHWyeckme HaHo-
CTPYKTYPUPOBaHHbIE NIOMUHOGOPbI AN WUCMONb30BAHUS B AETEKTOpaX WOHU-
3VPYIOLMX M3MIY4eHUH, KOTOpble MPUMEHSIOTCS B CUCTEMAX PajuaLMOHHONO
KOHTPONS HA aTOMHbIX CTAHLMSIX, B a3pomopTax, MepCOHa/lbHbIX AeTeKTopax
pajvauny, a TaKoke B APYTIX BbICOKOTEXHONOMMYHBIX YCTPOMCTBAX OMTO3MEKTPO-
HUKN 1 GOTOHMKM.

Komnanus 6bina obpasoaHa B 2012 rogy mpy yyactum MHCTUTYTA CMHTE-
TUYECKVX MOAMMEpHbIX MaTepuanos umM. H.C.EHukononosa PAH (MCIIM PAH)
1 HIN "LieHTp TpaHcdepa TexHonorui PAH n POCHAHO". 310 ycnewHbI npumep
Hay4HO-MCCNIe0BaTENbCKOMO CTApTana C "akafeMUYeckuMu” KOPHAMM, KOTOPbIN
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MPOMHBECTUPOBAMN KOMMAHMO B 2013 rogy, NOAY4MB MUHOPUTApHbIE AOMM.
B nekabpe 2017 roga AOAM HAHOLEHTPOB BbIKYMWA HOBLIM MapTHep leopruii
Ky3HeLj0B. CymMa CAeNKM He packpblBaeTCs.
bnarogaps npefoctaBneHHoMy B apeHdy 060pyAOBaHUIO U COMHBECTY-
LMSIM HaHOLIeHTPOB "“/IIOMUHHOTEX" CMOr BLIMYCTUTL MUJOTHLIE MApTUM Mpo-
LYKUMW 1 0GOPMUTb MPaBa Ha MHTENNIEKTYasbHYI0 COBCTBEHHOCTb. "HecmoTps
Ha TO, YTO KOMMaHWs TONbKO HEABHO 3aKOHYMNA CO3AAHNE OMbITHOW TEXHONMO-
M CUHTE3a JIOMUHOMOPOB, OHA YXe Ceryac KOMMepYecki ycneluHa. Tenepb
*JIlOMUHHOTEX" MNaHNPYeT BCTPAUBATLCS B TEXHONOTMYECKUE LIenoYKi MUPOBLIX
JMfEPOB MO NPOU3BOACTBY CLUMHTUANALMOHHBIX BONOKOH, MAACTUKOBLIX CLMH-
TUANSTOPOB W 000PYAOBAHNS PafMALMOHHOTO KOHTPOAS', — pacckasan HOBbIA
COBCTBEHHMK.
®1OIM POCHAHO



