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CUCTEMDI BJIEKTPOHHO-JIV'-IEBOIZI JMTOrPAOUN
A4 NEPEAOBBLIX UCC/IEAOBAHUN U NMPOU3BOACTBA

Hemeukas komnaHus Raith paspabaTbiBaeT pelweHus AN 3/IeKTPOHHO-/ly4eBOWM
M UOHHO-/Iy4eBOM AMTOrpadum, HAHOUHXUHUPUHIA, O6PATHOrO0 MHXWUHUPUHIA, 3/IEKTPOHHOM
MukKpockonuu. B ocHoBaHHom B 1980 roay B [JopTMyHAe KomnaHuu paboTtalT 6onee 200
cneumanumcToB. JInHenka o6opyaoBaHUS BKJIKOYaET Kak Mojenu Aja NpoBefeHus uccienoBaHumn
M o6pa3oBaTe/ibHbIX Leneir, Tak U NpoMblUIeHHble cuctembl. CansaHue B 2013 roay c KoMmnaHuen
Vistec ewe 6onee ykpenuao nosuumm Raith Ha pbiHke. Ha kKoHdepeHuun EuroNanoForum 2015
0 TeHAEeHLUsAX NPUMEHEHUS U COBepLIEHCTBOBaHUA obopyaoBaHusa Raith pacckasan gupekTtop
rno npojaxam Ha HOBbIX pPbiHKax MapTuH KupxHep.

The German Raith GmbH develops solutions for electron beam and ion-beam lithography,
nanoengineering, reverse engineering, electron microscopy. Founded in 1980 in Dortmund,
the company employs more than 200 specialists. The equipment range includes systems for
research and educational purposes, and industrial systems. The joining forces with Vistec
Gaussian Beam Lithography in 2013 even more strengthened the position of Raith in the market.
About the trends in the application and development of equipment said Martin Kirchner, the

Senior Sales Director, New Markets, at Raith.

TocioguH KHpXxHep, KaKOBBI OCHOBHbIe 06/1acTH
npuMeHeHHs o6opymoBanus Raith?

Hamru cuctemsl obecrieuuBaOT pa3pelleHHe MeHee
10 HM, YTO O3BOJISIET MCIIOAB30BATh UX B Hauboee
nepeioBbIX pa3paborkax. Hampumep, oHU BocTpebo-
BaHBl B CBU-3/1eKTPOHHKe, TaK KaK 4eM Bblle pabo-
Yas 4acTOTa, TeM MeHbIIe Pa3Mephl JO/KHBI UMeTh
OYHKILHMOHATbHBIE 3/IeMeHThl. [IpUHIIUIIHATBHO
HOBBIE HCC/IeIOBAHUS B TAKUX 00J1aCTSIX, KaK BaKy-
yMHas TBepAOTeIbHasl 3/IeKTPOHHUKA, TAKKe peasn-
3yI0TCS Ha HalleM 060pyloBaHUHU. [IoMHMO 3JIeK-
TPOHHOM IIPOMBIIIJIEHHOCTH, 3JIeKTPOHHO-TIy4YeBas
Y MOHHO-JIy4eBasi TUTOTPadUU IPUMEHSIOTCS A1
IIOJTy4YeHHUSI MUKPO- K HAHOCTPYKTYP B MaTepHaJIo-
BefleHHUH, POTOHHKe, OHOTIOTHH U MeIULIHHe, I1/1a3-
MoOHHKe. Hampumep, Ha HameMm 060pyAOBaHHUH
H3rOTaB/IMBAIOT CTPYKTYPHI AJIs IOTyUYeHUsI HAHO-
YaCTHLL, CO3AAHUS ONITHUECKUX GUIBTPOB, IIpeobpa-
30BaTeJsel Ha GOTOHHBIX KPUCTA/IaX, 6HOCEHCOPOB
U T.NI. MHTepeCHBIM MIPOEKTOM, B KOTOPOM TaKke
HCIIO/Nb3yeTCsl 37IeKTPOHHO-JIy4deBasi TUTOrpadus,
cTazna pa3paboTKa HOBBHIX TOJOrpadUUeCKUX 3aIHUT-
HBIX 37IeMEeHTOB /151 6aHKHOT.

Hackonbko BocTpeb6oBaHBl cHcTeMbl Raith
B IIPOMBIIIJIEHHOCTH?

[IpeANpUSATHUS 3MeKTPOHHON MPOMBILIIIEHHOCTH
06pabaThHBAOT THICSAYH IJIACTHH B TOM, II03TOMY
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O HUX Ba>XHa BBICOKAsl IPOU3BOAUTEIbHOCTb.
DNIeKTPOHHOJIy4YeBas JIUTOrpadus OpUeHTHPOBaHA
Ha CpeJlHe- U MeJIKOCepHUIMHOe, a TaKKe eJUHUYHOe
IIpOM3BOACTBO. TeM He MeHee, Ha JOJII0 ITPOMBIIII-
JIeHHBIX NPeAIpUITHHN NIPUXOAUTCA IIpUMepHO 30%
0T 0b11ero 4Kc/aa BEIIIOJHEHHBIX HAMU UHCTAJLIS-
LMK, B yacTHOCTH, Tpe6OBAaHHUSAM IIPOMBILITIEHHOTO
IIpOM3BOACTBa oTBedaeT cepus EBPG, KoTopas BK/IIO-
YaeT MOZE/IH )1 SKCIIOHMPOBAHU A IVIACTHH JHaMe-
TpoM 150 1 200 MmM.

Kakue TeHIeHUHH B Pa3BUTHH CHCTEM 3JIeK-
TPOHHO-Ty4eBOH NHTOrpaduH BBl MOTITH 6bI
OTMEeTHUTB?
B mepBylo odyepenb, caeAyeT CKa3aTh 06 yBenuue-
HHUU pa3pelleHMs 3KCIOHHPOBaHHA. OCHOBHAA
npobema 37ech 3aKJII0YaeTCs B TOM, YTO, XOTS JHa-
MeTpP CGOKYCHPOBAHHOIO B BaKyyMe 3JIeKTPOHHOI0
Jy4a COCTaBJseT 2 HM MJIM MeHbIIe, [IPH IOIaja-
HUH Ha IOBEPXHOCTh TBEPAOro Tejaa, HallpuMeD,
Ha [IOKPBITYIO0 Pe3UCTOM IIJIACTUHY, OH HeH36eXXHO
paccenBaeTcs. ITOT 3¢ PeKT MPUBOAUT K yBeaHYe-
HMIO MUHHUMaJbHOIO pa3sMepa BOCIPOU3BOLHUMOIO
3/IeMeHTa 10 5-10 HM.

3amMeTHas TeHAeHUMHSA - IOJy4eHHEe Tpex-
MepHBIX CTPYKTYp, A4 4Yero HeobxXxoauMo
MOBHIIIATh TOYHOCTh 06PabOTKHU 3/1eMeHTOB
[0 MX BBICOTe. TpexMepHEIe HAHOCTPYKTYPHI BCe
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bosee BocTpeboBaHBI B pa3paboTKax [/ MHOTHUX
obnacTer, NpyUYeM 3HAUMTeIbHAS UX YaCTb yXKe
KOMMepLHaIN3UPOBaHa, [I03TOMY MBI MHOT0 pabo-
TaeM Ha/J yay4llleHHeM TOUHOCTH UX U3TOTOBJIeHHS.

BHepeHIe HOBBIX MaTepHaIOB, KOTOPBIE 3aMEHSOT
TPAAULIMOHHBIH JJIS IIOTYIIPOBOJHUKOBOI ITPOMBIIII-
JIeHHOCTH KpeMHUI, HaIIpUMep apCeHUa U HUTPUAA
TaJUIHs, - ellle OfIH BbI30B, Ha KOTOPBII IIPUXOJUTCS
OTBeYaTh IIPOK3BOAUTENSIM 060PyHOBAHHS.

Tak>Ke 3aMeTHBI TeHIEHLIUH K POCTY HUCIIOTb30Ba-
HUS 3JIeKTPOHHO-IY4eBOM JUTOTPadUU IS [ONy-
YeHU s YCTPOMCTB Ha OCHOBE TaK Ha3bIBa€MBIX HAHO-
IIPOBOJIOK U 3/IeMEHTOB CIIMHTPOHUKH.

Kak BbI OIleHHBaeTe IePCIeKTUBbI Pa3BUTHS MHO-
roy4eBOH TEXHOIOTHH?

Ha Mmou B3rnsan, nogobHoe obopymoBaHUe 6ymeT
CJIOKHO ZIOBECTH [0 CTAZ UK IIPOMBIIIIIEHHOTO BHE-
JNpeHUs M3-3a eT0 TEXHUYECKOH CJIOSKHOCTH U BBICO-
KOHM CTOMMOCTH. M3BeCTHO MHOXECTBO UHTepec-
HBIX pa3paboTok B 06J1aCTH 371€KTPOHHO-JIy4eBOH
nutorpaduu, HO TUIIb eAUHHULIB U3 HUX TOBEIEeHBI
L0 KOMMEPUeCKON CTaAHUH U YCIIeIHO BhIAePKAIH
IIPOBEPKY BpeMeHeM. B OTHOIIEeHU K MHOI0/TyYeBbIX
CHUCTEM I HACTPOEH CKeIITUYECKU, HO Ha IIPAKTHUKE
BCe OIpeJenuT BHOOP CIIeIMaTHUCTOB II0TYIIPOBO-
IHHUKOBOH IIPOMBIIIIEHHOCTH.

MapmuH KupxHep, dupekmop no npoda>kam Ha HOBbIX PbIHKAX
Komnaduu Raith
Martin Kirchner, Raith GmbH, Senior Sales Director, New Markets

Mr. Kirchner, what are the
main applications of the Raith’s
equipment?

Our systems provide a resolution
of less than 10 nm, which allows
their use in the most advanced
developments. For example, these
are highly demanded in micro-
wave electronics, as higher oper-
ating frequencies requires smaller
functional elements. New research
areas such as vacuum solid-state
electronics, also requires the use
of our equipment. In addition to
the electronics industry, electron
and ion-beam lithography is used
to generate micro-and nanostruc-
tures in materials science, pho-
tonics, life sciences, plasmonics.
For example, our equipment man-
ufactures structures for nanopar-
ticles fabrication, development of

photonic components, biosensors,
etc. Interesting project, which was
also implemented with use of elec-
tron beam lithography, was the
development of new holographic
protective elements for banknotes.

How demanded are the Raith sys-
tems in the industry?

Electronics manufacturing plants
process thousands of plates per
year, so the high performance
is especially important to them.
Electron beam lithography is
focused on medium and small
batch, as well as on single-unit
production. However, the share of
industrial enterprises in total num-
ber of installations accounts for
about 30%. In particular, the EBPG
series satisfies the requirements
of industrial production, which

includes models for the exposure of
wafers with a diameter of 150 and
200 mm.

What trends in the development
of electron beam lithography you
could mention?

The first thing to say is the increase
in the resolution of exposure.
The main problem here is that,
although the diameter of the
focused electron beam in vacuum
is 2 nm or less, in contact with the
surface of a solid body, for example,
with the resist on wafer, it will be
dispersed. This effect leads to an
increase in the minimum size of
the element to 5-10 nm.

Important trend is obtaining
three-dimensional structures and
necessity to improve the accu-
racy of processing elements along
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KakoBBI Ha Balll B3I/ISI[, IJIaBHbIe TPeHMYIIeCTBa
obopynoBanus Raith?

MBI sIBlIsileMCsl KPYIIHEeHIIHM B MU e IIPOH3BOJHTeE-
JIeM CHCTeM 3JIeKTPOHHO-J1y4eBoH TuTorpaduu cho-
KYCHPOBAHHBIM 3J1€KTPOHHBIM IIy4YKOM, IIO3TOMY
pacmosaraem Haubosee pasBUTON U OT/Ia’KeHHOM
CepBHUCHON MH)PACTPYKTYPOH. ITO CTpaTeruyecKoe
IIpeMYIeCcTBO, Tak Kak 060pyJoBaHHeE TAKOTO Tex-
HUYeCKOT0 yPOBHSI HY>KAAaeTCsl B Ka4YeCTBEHHOM Cep-
BHUCHOM 06C/Iy>KMBaHUH. Takke BaKHO, YTO HAIIH
TeXHHUYeCKHe pelleHHs] OCHOBBIBAIOTCS Ha pa3pa-
6oTkax c 6osee yeM 40-71eTHEN HUCTOPHEH, KOTOPbIe
BBIIIOJIHSIIMCh KoMnaHUsAMH Philips u Cambridge
Instruments. Takasi HAy4HO-TeXHHYecKasi 6a3a CBU-
[eTelbCTBYeT O Ha/IeSKHOCTH.

YTOo KacaeTCs XapaKTepUCTUK 060pygoBaHUS,
TO HAIIM CHUCTEMBI OTIHYAIOTCS ONTHMAIbHBIMU
YPOBHSMH aBTOMATH3allUH, CKOPOCTH U TOYHOCTHU
paboTsl. [Ipu 3TOM XOpolllee paspelieHHe COYeTaeTCsI
C BBICOKOH IIOBTOPSIEMOCTBIO, YTO IIOATBEPKIEHO Ha

INpaKkTHKe HAaIMMU KAHEeHTaMU. MHOr1e U3 HUX
mepes MOKYyIKoM 060pyq0oBaHHUS BBIIIOJHSIIN CPaB-
HUTe/IbHbIe TeCThl PellleHUH Pa3HBIX IIPOU3BOAUTe-
Jell, ¥ HalllKM CUCTeMBI BCeTJa IT0OKa3blBall OYeHb
XOpoUIKe pe3yabTaThl.

HackosbKo BaskeH m1s1 Raith poccHiicKHUE pIHOK?

B Poccuu yctaHOBIeHO 6oisiee 20 HAIIMX MAIIHH.
OcHOBHBIE 3aKa3UMKHU ~ HHCTUTYTH PAH, 3aHu-
Mapmuecs yHIaAMEHTANIbHBIMH U IIPUK/IAJHBIMHA
KMCCIeL0BAHUAMMU, HaIIpuMep, MHCTUTYT CBEPXBBI-
COKOYaCTOTHOM MONYIIPOBOAHKUKOBOU 3/IEKTPOHUKH
(MCBYII?) PAH, rae KCIIJIYyaTHPYIOTCS CHCTEMBI
RAITH 150 Two 1 VOYAGER. Tak>ke HeCKOIBKO IIPO€eK-
TOB peasil30BaHEl B 06pa3oBaTe/IbHBIX HHCTUTYTAX,
HanpuMep B MI'Y uMm. M.B.JIOMOHOCOBA, U B IIPO-
MBIIIJIEHHBIX KOMIIAHUAX., ITU GaKThI TOBOPAT CAMHU
3a cebsi: POCCUIICKUU PBIHOK OYeHb BasKeH A Hac,
U MBI pacCUHMTBIBaeM Ha [ajbHelilllee Pa3BUTHeE
COTPYLHHYECTBA C POCCUMCKUMU TapTHepaMu. M

the Z-axis. Three-dimensional
nanostructures are increasingly
demanded in many developments,
significant part of which is already
commercialized, so we work a lot
on improving the accuracy of their
production.

The introduction of new mate-
rials that replace silicon in semi-
conductor industry, such as gal-
lium arsenide and gallium nitride,
is another challenge for the equip-
ment manufacturers.

Also, the significant trend is
the increased use of electron beam
lithography to produce the so-called
nanowire devices and elements for
spintronics.

How do you assess the prospects
of multibeam technology?

In my opinion, it will be difficult
to bring such equipment to indus-
trial implementation because of its
technical complexity and high cost.
Many interesting developments in
the field of electron beam lithog-
raphy are known, but only few
of them are commercialized and
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successfully withstood the test of
time. In respect of multibeam sys-
tems I'm skeptical, but in practice
only the choice of semiconductor
industry specialists will determine
the success or the failure.

What are the main advantages of
the Raith equipment?

We are the world's largest manu-
facturer of electron beam lithogra-
phy systems using focused beams,
therefore, have the most developed
and established infrastructure for
service support. This is a strategic
advantage, because the high-tech
equipment needs a high-quality
service. Itis also important that our
technical solutions are based on the
R&Ds with more than 40 years of
history that were made by Philips
and Cambridge Instruments. This
scientific and technical basis is an
evidence of reliability.

As for the technical specifica-
tions, our systems are character-
ized by an optimal combination of
automation, speed and precision.
The high resolution combines with

high repeatability, which is con-
firmed in practice by customer’s
experience. Many of them before
purchasing equipment test solu-
tions from different manufactur-
ers, and our systems have always
shown very good results.

How important for you is the
Russian market?

In Russia there are more than 20
installations of our equipment.
The main customers are the insti-
tutes of RAS engaged in basic and
applied researches, for example,
Institute of Ultra-High Frequency
Semiconductor Electronics of
RAS where RAITH 150 Two and
VOYAGER systems are used. Several
systems have been installed in edu-
cational institutions, for exam-
ple at Lomonosov Moscow State
University, and in industrial com-
panies. These facts speak for them-
selves: the Russian market is very
important for us and we look for-
ward to further development of
cooperation with Russian part-
ners. n






