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be3mackoBas nasepHas nMTorpadus No3BosseT ynpo-
CTUTb MPOMU3BOACTBO MOJIYNPOBOAHMKOBbLIX MpUG0-
poB 6naropapsi UCIUIIOYEHUIO M3 TEXHOJIOMM4eCcKoro
npoLiecca onepauui, CBSI3aHHbIX C U3rOTOB/IEHUEM,
MUCNONb30BaHMEM U  XpaHeHMeM  ¢oTOLIA6/IOHOB.
TexHonornyeckum npepom B o61actu pa3paboTku
M NMpou3BOACTBA Jl1a3epHOro obopyaoBaHUs Ais nps-
MOro 3KCMOHMPOBAHUA WU nuTorpadum yxe 6onee
YyeTBepTM BeKa sABaserca komnaHua Heidelberg
Instruments. Ha BbictaBke SEMICON Europa 2017
HemeLiKasi KOMMaHUS aHOHCUPOBaJia HOBYIO MOpAE/b
ycTaHOBKM  6e3mackoBon  auTtorpadum  MLA300,
KoTOopasi paboTaeT C peKOpAHOM NpOU3BOAUTENIbHO-
cTblo — A0 60 nnactuH/4. O6 3To U Apyrux paspa-
60Tkax Heidelberg Instruments pacckasan gupekTop
no npogaxam B EBpone a-p CBeH Mpoiic.

Maskless laser lithography makes it possible to simplify the production of semiconductor devices
due to the exclusion from the workflow of operations related to the manufacture, use and storage
of photomasks. The technological leader in the development and production of laser equipment
for direct exposures and lithography for more than a quarter of a century is the Heidelberg
Instruments. At the SEMICON Europa 2017, the German company announced a new MLA300
system, which has a throughput of up to 60 wafers per hour. Dr. Sven Preuss, Sales Director
Europe, told us about this and other developments of Heidelberg Instruments.

TocnioguH IIporic, B KAKHX HallpaB/IeHHSX BeAyTCs
Pa3paboTKkH B 0671aCTH /1a3ePHBIX CHCTEM ITPSIMOTO
KCIIOHHPOBaHHS H JIUTOrpadpHH?
HamnpaBieHus pa3paboTok ompezensoTCcss poCTOM
TpebOBaHUM I10JIb30BATEIEeH K CKOPOCTH M TOUHOCTHU
paboTsl CCTeM J1a3epPHOr0 SKCIIOHUPOBaHUS. OIUH
M3 HalllMX OTBETOB Ha 3TH BBI30BBI — CCTeMa He3ma-
CKOBOM JlazepHOM nuTorpaduu MLA300, KoTopyo
IIJIAHHUPYeTCS BBIBECTH Ha PHIHOK B 2018 romy. 310
aBTOMaTH4ecKas YCTAHOBKA, IIpeJHa3HaYeHHas [
II0JJIOKEeK pasmepom 10 300 x300 Mm. MakCMMaIbHASL
IIpOoU3BOAHUTENIbHOCT MLA300 mocTuraet 60 IVIaCTHUH
B 4acC, YUTO SIBJISIeTCS aBCONIOTHBIM PeKOPAOM A5 060-
PyAOBaHMS 3TOrO KJjlacca.

Hamru paspaboTku B 06/1aCTH IOBBIIIEHHUS pa3pe-
IIeHH s BOIJIOTU/IKCh B IpeficTaBlIeHHOU B 2017 rogy
yCOBepIIeHCTBOBAHHOU cucTeMe DWL 66+, KoTopas
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TeIlepb UMeeT OIIL IO S3KCIIOHHUPOBAHHSA C pa3pellie-

HueMm 300 HM.

B0O3MO>KHO /IH Ja/IbHeHIIee MOBbIIIeHHEe pa3penie-
HHS U CKOPOCTH 3KCIIOHHPOBaHHUSI?

KpUTHUYECKHUM IIapaMeTPOM [Jisi CKOPOCTH 3KCIIO-
HHPOBAHUS ABJISIeTCS MOIIHOCTD Jia3epa. II0CKOIBKY
Ja3epHasi TeXHUKA IIOCTOSHHO YIy4IlaeTcsl, MOKHO
IIPOrHO3KUPOBATh, YTO U MIPOM3BOAUTE/IBHOCTD jla3ep-
HBIX 3KCIIOHUPYIOM KX YCTAaHOBOK 6YJ18T IIOBBIIIATBCA.
PaspelnieHre OrpaHUYeHO 3aKOHAMU QU3HKH, IIO3TOMY
BPSIL /I CJleflyeT PaCCYMTHIBATE Ha CYLIeCTBEHHOe YIyyY-
I[IeHHe 3TOr0 [IapaMeTpa.

Pa3sBUTHe 3JeKTPOHHO-TYy4eBOH THTOrpaduu
MO>KET CTaTh BBI30BOM [IJIsl IPOU3BOAUTEIEH JIa3ep-
HBIX CUCTeM?



COMPETENT OPINION

J/IeKTPOHHO-Iy4eBasl IMTOrpadus npefHa3HayeHa
IJIsL APYTOTO CeTMeHTa PhIHKa. Ee HCIo/Mb30BaHUe
Les1ecoobpasHo, ec/iu TpebyeTcs IIOMYIUTh CTPYKTY PBI
C Pa3MepoM JIeMEeHTOB B IeCSITKH HAHOMETPOB, a CKO-
POCTb 5KCIIOHHPOBAaHUS He INPUHLHNKANbHA. MBI
npennaraeM obopynoBaHUe, KOTOpoe KMeeT MeHblllee
paspelleHHe, YeM 3/IeKTPOHHO-JIy4eBble CHCTEMBI, HO
CyIleCTBeHHO O0jlee BHICOKYIO IIPOM3BOAMTEIBHOCTD,
UM MOKeT IIPHUMEHSIThCS He TOJBKO B HCC/IeJOBAHHUAX
Y pa3paboTKax, HO U B CEPUMHOM M MacCOBOM ITPOM3-
BOZICTBE IOy IIPOBOJHHKOBBIX ITPHOOPOB.

Kak BbI oLleHHBaeTe 06beM pPBIHKA IJII CHCTEM
J1a3epHOro 3KCIIOHHPOBAHH !

C paspaboTko¥ cepurt MLA IOTeHIIMAIbHBIA PEIHOK
3HAUYHUTeNbHO YBEeJIHUYMJIICS, IIOCKOIBKY IIOSIBHIACh
peasibHas MlepclleKTHBA [IOCTeIIeHHOM 3aMeHBbl HalllkM
obopymoBaHHEeM TPaJULIMOHHBIX JIUTOIPAadUUECKUX
cucteM. Eciu paHbIle 3aKa3UMKU IIOKYIAIH OAHY
CHCTeMY [J1s J1a3epHOr0 3KCIIOHHUPOBAHU S poTOmabo-
HOB Ha HEeCKOJIBKO eJUHHUIL TPALHUIOHHOIO IUTOIpa-
duueckoro ob60opynoBaHUS, TO Tellepb TeHIeHI[Hek
CTAHOBUTCS IIOCTENIeHHBIN 0TKa3 0T MOPAJIBHO yCTa-

Mr. Prouss, what are the areas of
development of laser systems for
direct exposures and lithography?
Areas of development are deter-
mined by increasing user require-
ments for the throughput and accu-
racy of laser exposure systems. One
of our answers to these challenges is
the MLA300 laser system for mask-
less lithography, which is planned
to be launched on the market in
2018. This is an automatic equip-
ment designed for substrates up to
300x300 mm. Maximum through-
put of MLA300 reaches 60 wafers per
hour, which is an absolute record for
equipment of this class. Our devel-
opments in the field of resolution
enhancement were embodied in the
advanced DWL 66+ system intro-
duced in 2017, which now has a 300
nm resolution mode.

Is it possible to further increase
the resolution and speed of
exposure?

The critical parameter for the expo-
sure rate is the laser power. As laser
technology is constantly improving,
it can be predicted that the through-
put of laser exposure systems will
increase. The resolution is limited
by the laws of physics, so one should
hardly expect a significant improve-
ment in this parameter.

The development of electron-beam
lithography can be a challenge for
manufacturers of laser systems?

Electron beam lithography is
intended for another market seg-
ment. Its use is advisable if it is
required to obtain structures with a
topology size of tens of nanometers,
and the speed of exposure is not
important. We offer equipment that
has a lower resolution than electron
beam systems, but much higher
throughput, and can be used not
only in research and development,
but also in mass production of semi-
conductor devices.

How do you estimate the volume
of the market for laser exposure
systems?

With the development of the MLA
series, the potential market has sig-
nificantly increased, since there is
a real prospect of a gradual replace-
ment of traditional lithographic
systems with our equipment.
Previously, customers bought one
system for mask making to several
units of traditional lithographic
equipment, but now the trend is
gradually phasing out obsolete pho-
tolithography systems in favor of
our solutions for direct writing.

What are the advantages of
Heidelberg Instruments’ equip-
ment in comparison with
analogues?

Our company is distinguished from
competitors, firstly, by 30 years of
experience in the market of laser
exposure systems, and secondly, by

the fact that we ourselves develop
all the main components, includ-
ing optics and electronics, as well
as software, and can offer to our
customers really unique solutions.
As a result, more than 800 units of
our equipment are installed in more
than 50 countries of the world, and
such developments as the MLA300
and the new DWL 66+ are virtually
unmatched.

What is the sales structure
of Heidelberg Instruments’
equipment?

Approximately two thirds of our
sales come from scientific and edu-
cational institutions and one third
from industry. But industrial enter-
prises often use our equipment for
research and development, as well
as for the manufacture of exper-
imental series of products. The
launch of the MLA300 system will
certainly strengthen our position in
the industrial segment.

How do you assess the position of
Heidelberg Instruments on the
Russian market?

Russia is a fairly dynamic mar-
ket, where our solutions are in a
strong demand. Currently, about 50
laser exposure systems have been
installed, and we highly appreciate
the results of cooperation with our
Russian partner, MINATEH.

Interview: Dmitry Gudilin
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PEBIIKMX CHUCTEM Cl)OTO)'[I/ITOI‘pa(I)I/II/I B I10JIb3y HAIIKX
pEIlIeHI/II;I [JI51 IIPSIMOT O SKCITIOHMPOBAHU .

KakoBbl npenMyiecTBa obopynoBanus Heidelberg
Instruments 1o CpaBHEHHIO C aHa/IOTaMH?

Hamy KOMIaHHUIO OTIMYAIOT OT KOHKYPEHTOB, BO-
IepBbIX, 30-7IeTHUM OIBIT paboThl Ha PhIHKE CUCTEM
J1a3epHOT0 3KCIIOHUPOBAHHU A, BO-BTOPHIX, TOT QaKT,
YTO MBI CAMH pa3pabaTeiBaeM BCe OCHOBHBIE KOMIIO-
HEeHTBHI, BKIIOYas ONTHUKY U 3JIeKTPOHHUKY, a TaKKe
nporpaMMHoe obecriedeHHe, M MOKeM IIPeJ/IaraTh
3aKa34YMKaM JeHCTBHUTE/IbHO YHHUKAJIbHbIe PelleH .
Kak pe3ynsrart, B 6oee uem 50 cTpaHax MHpa ycTa-
HOBJIeHO CBbIlIe 800 eI HUIL HAIIIET O O6OPYILOB3.HI/IH,
a Takue pa3paboTky, Kak MLA300 u o6HOBIeHHAs
DWL 66+, GaKkTHUYeCKU He UMEIOT aHaJIOrOB.

KakoBa cTpPyKTypa mponaxx obopymoBaHHS
Heidelberg Instruments?

[IprMepHO ABe TPeTH HAIIMX IIPOAAK IIPUXOAUTCS
Ha Hay4Hble U 06pa3oBaTe/ibHbIe yUPeXKAeHUS U O HA
TPeTh ~ Ha ITPOMBIIIEHHOCTb. IIpH 3TOM IIPOMBIIILIEH-
HBbIe ITPeJIIPUSATHS HepeIKo HUCIIONb3YIOT Halle 0bopy-
JoBaHHe JJ1s1 UCCIeJOBAHUM U Pa3paboTok, a TakKe
H3TOTOBJIEHUS ONBITHBIX CePUM H3[elHH. BBIBOJ
Ha PBIHOK cucTeMbl MLA300, 6e3yc/I0BHO, yKPeIIUT
HAIIY ITO3ULIUH B IIPOMBIIIIEHHOM CeTMeHTe.

Kak Bb oumeHuBaeTe mo3uuuu Heidelberg
Instruments Ha POCCHFICKOM PBIHKe?

Poccus - [OCTAaTOUHO JUHAMUYHBII PIHOK, Ha KOTO-
POM HaIllK pelleHH s [10JIb3yI0TCS YyCTOMUYUBBIM CIIPO-
coM. B HacTosdlIee BpeMs YCTAHOBJIEHO ysKe 0K0jI0 50
CHCTEeM JIa3ePHOI0 3KCIIOHUPOBAHM S, U MBI BBICOKO
OlLleHHBaeM pe3y/l1bTaThl COTPYJHHUYECTBA C HAIUM
POCCHHCKUM IIapTHEPOM - KoMIaHuen "MHUHATEX".

Hnmepebto: JImumpudi Tyduaun

PA3PABOTAHA HOBAS MOAE/Ib ®OPMUPOBAHUA

"ONTUYECKUX TPEBEHOK" B ONTUYECKUX PE3OHATOPAX

[0z Ha3az yHeHble og pyKoBOACTBOM npodeccopa u3nyeckoro dakynsrera MY
1 HayyHoro avpekTopa PKL| Muxanna [opoaeLKoro pa3paboTai MeTog, oMora-
0L KOHTPONMPOBATL KONMYECTBO CONMTOHOB B Tak Ha3blBaeMblX OMTUYECKIX
Pe30Haropax. Pe30HaTop NPeaCTABNSET U3 Cebsl KOMbLIEBYHO NIOBYLLKY A/1S CBETA,
B KOTOPOM OTOH ABVXETCS! 1O KPYTY, OTPKASCh OT CTEHOK.

CONMTOHDI — JIOK/IN30BaHHbIE BO/HBI, KOTOPbIE POXIAIOTCS B PE30HATO-
paXx, e NoKasaresb MPesioMIeHsl Matepuasa, COCTAB/SIOLLETO PE3OHATOp,
AIBNSIETCS HENMHEMHDLIM 1 OnpeaeneHHbIM 06pa3oM 3aBUCUT OT J/IMHbI BOMHbI.
MpW BLIMOHEHMM [AHHDIX YCIOBUIA N1a3epHbIi AIy4 APOBUTCS Ha OTAEeNbHbIE
CONMTOHbI (MPOMCXOAMT aBTODOKYCMPOBKA B CBEPXKOPOTKUE (EMTOCEKYHAHbIE
VMNY/TbCbI). Y4eHbIX 0COBEHHO MHTEPECYET MOMyHeHMe Tak HasbiBaeMbiX "OmTy-
YeckwX rpebeHoK" — CONMTOHOB C XapaKTepHBLIM, MOXOXMM Ha pacyecky onTuye-
CKUM CrIeKTpoOM, B KOTOPOM PacCTOSHUE MeXAY COCRAHUMM NUKaMK COOTBET-
CTBYET BpeMeHu 0bXoda CBETOM MOAHOO Kpyra. Takue CUCTEMbI MOTYT HailTh
NpYMEHEHMe 1 PelLeHIs MHOXECTBA NPUKIAAHDIX 33a4.

Mpobnemoil ABNSIETCS TO, YTO NP BO3HWKHOBEHUN rpebeHoK B pe3oHaTo-
pax, KOTOpbIe V3r0TaB/IMBAIOTCS Ha 0CHOBE (Topuaa MarHis MgF,, nnasneHoro
KBapLia wan Apyrux Marepuano, BO3HUKAET psd BpeaHbIX 3ddexTos. K Hum
OTHOCUTCA TaK Ha3blBaeMoe KOM6MHaLWoHHOe paccesHye (3ddexT PamaHa),
CBS3aHHDIN C COBCTBEHHLIMI KonebaHUAMM OTAENbHBIX MOMEKYN BELLeCTBa,
B pe3ynbTare KOTOpbIX MaZatoLMid CBET Nepen3yyaeTcs ke Ha ApYroi ATnHe
BOMHbLI. 3TOT NOPOroBbIM 3PQEKT 3aBUCUT OT WMHTEHCUBHOCTUA M3Ny4eHUs,
COCTaBa Camoro BeLECTBA U MPOABNSETCS B Pa3pyLUEHUN CONMTOHOB W MCKaXe-
HUW WX CrieKTpa. PaHee npu pacyeTax pe3oHaTopOB Y4eHbIe YHUTLIBa/IN 3TO Bfe-
HWe, BBOAS HEKOTOPYIO MOMpaBKYy.

B HOBOI paboTe 13y4eHa NPUPOZA SIBNIEHNS W MPEeANOKeHa MaTemaTiye-
CKast Mogenb, ONUCbIBAIOLLAS reHepaLMio ONTUYECKUX rpebeHoK MU TOYHOM
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y4eTe KOMOUHALMOHHOIO paccesHms. 3Ta Mogenb No3BoAUNa NpeackasaTb
Psif HOBbIX, paHee Hel3BeCTHbIX 3¢ deKToB. Tak, 0Ka3anoch, YT B Cy4ae Hop-
ManbHOM AUCNEPCUN M3-32 KOMBUHALIMOHHOMO paccestHNg MMMYLChI MCKaXa-
I0TCS FOPa3f0 CWJIbHEE: OHM Pa3pyLUAIOTCA, HAYMHAIOT Pa3fBavBaThCs U T.4.
Tony4eHHbIN MaTeMaT4eckuid annapar HeobXo4uM y4eHbIM, YTobbl NOHK-
MaTb, KaK Moy4aTb ONTMYeckve rpebeHky B Cpefiax C HOPMAbHON aucnep-
Cvei, KOTOPOW XapaKTepu3yetcs GOMbLIMHCTBO W3BECTHLIX HaM BeLECTB.
B AanbHeliluem 3KCnepuMeHTbI AOMKHLI M0Ka3aTb MPaBUALHOCTL NONYYEHHDIX
BbIBOZOB HA MPUMEpE M/IATUKOHOB — UMMY/bCOB, BEPLUMHA CrIEKTPA KOTOPbIX
MOX0Xa Ha naro.

"CONMMTOHHLIMM FpebeHKaMi 3aHUMAIOTC B HECKONMbKWX J1abopatopusix
M3, HO Mbl CO LUBEALAPCKUMI KOMTIeramMu bbian MepBbiMM, KTO WX B CBOE
BPeMSs MpoJEeMOHCTPUPOBA. B nocneaHee BpeMs onTuYeckue rpebeHKi Haxo-
[T BCe 6Onee LMPOKOE MPUMEHEHMe B CBEPXTOYHON CrIeKTPOCKOMWM, Ais
MOBbILLEHNS CKOPOCTW Mepefain MHOpMALMA B TeNneKOMMYHMKALMOHHDIX
CETAX, B MAapax, — nosicHun M.fopogeLkuii. — HeaaBHO HemeLkvie y4eHble npu
MOMOLLY OMTUYECKIX FPEBEHOK CMOIIN € BLICOKOW TOHHOCTLIO M3MEPHTD TO, Kak
Mynsi MEHSET CBOKO JOpMY B MONETE W3-3a CONPOTVBNIEHNS BO3AYXA".

B nepcriektuBe onTuyeckuie rpebeHKu Mo3BOAST YYeHbIM paspabotath
ONTHYECKVE reHepaTopbl HA OCHOBE BCErO OfHOrO YA, CrIoCobHbIE C03AaBaTL
n3ny4eHue ¢ 1toboi 3apaHee 334aHHON YaCToToM. Kpome Toro, OHW MOTYT npu-
MEHSATLCS B MUHMATIOPHbIX CNEKTPOMETPAX /151 aH/IN3a BELLECTB, C KOTOPbIM
B HACTOSILL{ee BPeMS MOTYT CMIPaBUTLCA JIWLLIL FPOMO3AKVE NPUBOpbI.

WccnegoBaHne MmpoBOAMAOCh COBMECTHO C YYeHbIMM M3 POCCHICKOTO
KBAaHTOBOTO  LieHTpa, YHmeepcutera WUTMO w Yeueepcutera  bara
(BenukobpuTaHNs).

MY umeru M.B. JlomoHocosa



