KOMNETEHTHOE MHEHME

PELWLEHUA ANA NPOMDILIIEHHDIX
TOHKOMEHOYHbIX TEXHO/IOTUIA
SOLUTIONS FOR INDUSTRIAL
THIN-FILM TECHNOLOGIES

LiBeriuapckas koMmnaHmsa Evatec cneuuanusupyetcs Ha paspaboTke
M NpousBoACTBE 060pyAOBaHUS A/ MOJIYYEHUS TOHKOMJIEHOYHbIX
NoKpbITUIA. LLITa6-KBapTUpa KOMMaHMU HaxoauTcs B ropoge Tpro66ax
B KaHTOHe CaHKT-FanneH. B HacToswee Bpems B Evatec pa6otaioT
okosio 200 cneumanucToB. JiMHerka o060pyAOBaHMSA BKAKOYAET
CUCTEMbl BaKyyMHOrO HamnbiIeHUSS U TpaB/ieHUs pasHbIX TUMOB.
B Hauyane 2015 roga 6b110 3aBepLueHO NpuobpeTeHue nogpaspeneHus
TOHKOMJ/IEHOYHbIX TexHosorum rpynnbl Oerlikon, 4YTOo no3BoauIo
Evatec ycunutb CBOM NO3ULUN B KJIHOYEBbIX CEBrMEHTaX pbiHKA. AIaH
flyHUueHc, rnaBa oTAesia MapkeTMHra M KOMMYHMKAUUKA, pacckasan
0 npenmMyLecTBax 060pyA0BaHUS KOMNAHUW.

The Swiss company Evatec is specialized in the development and
production of equipment for thin-film deposition. The company’s
head office is located in the city of Triibbach in the canton of
St. Gallen. Currently, Evatec employs around 200 specialists. The range of produced equipment
includes the systems of vacuum deposition and etching of different types. In the beginning of
2015, the company purchased a subdivision producing thin-film technologies from the Oerlikon
Group, which enabled Evatec to strengthen its positions in key segments of the market. Allan
Jaunzens, the head of the Marketing and Communication department, told us about the

advantages of the equipment produced by the company.

Kak noBusiio Ha 6usHec Evatec mpHob6peTeHHe KoMIIa-
HuH Oerlikon Systems?

[TokymKa nogpaszeneHus rpynisl Oerlikon, 3aHuMaB-
LIeT0Cs I0JIYIIPOBOJHUKOBEIMH U TOHKOIIJIEHOYHBIMH
TeXHOJIOTHSIMH, I103BOJIM/IA PACIIHMPUTD CIIEKTP pellle-
HU 15 IPOK3BOACTBA TPeXMePHBIX MUKPOCXeM, 3jie-
MEHTOB CHJIOBOM 3JIeKTPOHHUKH, MOMC, GOTOHUKH,
YCTPOMCTB 6eCITpOBOTHOM CBSI3H. B HacTosIIee BpeMst MbI
IIpefylaraeM 3aka34HKaM IIHPOKYI0 IMHEHKY 060pymo-
BaHUS [I/Is1 HAHECeHHU I, TPAB/IeHHS U KOHTPOJISI TOHKHUX
[IJIEHOK Pa3JIMYHOM IIPOM3BOLUTENBHOCTH AJIs1 PAa3HBIX
oTpaciiell MPOMBIIIEHHOCTH. B TAKHUX cerMeHTax, Kak
CUCTeMBl HaHeCeHU s TOHKOIIJIEHOYHBIX ITOKPBITUH AJ151
3D-MHTerpanu Wil IPOU3BOACTBA KOMIIOHEHTOB JIJIs
6ecrIpoBOHO CBS3U MBI SIBISIEMCS TUAEPAMU PHIHKA.

Kakue 3aiauH onpenensioT pa3BUTHE TOHKOIIe-
HOYHBIX TEXHOJIOTHH H KaKHe pelleHHs MpeajaraeT
Evatec?

IIpu BBICOKMX 06'beMax IPOM3BOACTBA OCHOBHAS TEH-
IEeHIIMs — YIy4IleHHe KOHTPOIS TeXHOIOTHUeCKHUX
nporeccoB. Mel pa3paboTanu KOMIIIEKC METOIOB
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Advanced Process Control (APC), KOTOpPBIH I103BOJISIET
B IIPOM3BOACTBEHHBIX YCIOBHSIX KOHTPOIHPOBATH
TeXHOIOTUYEeCKHe PeSKUMBL U OCHOBHBIE [TapaMeTPbl
TOHKHX IUIEHOK. COYeTaHHUE OIITUYECKOT0 KOHTPOJISI
TOJIMHBI [IJIEHKU, MOHUTOPUHTIA CTEXUOMETPHH, TeH~
30MEeTPHUYECKUX METOJIOB U 3JIeKTPHUYECKUX U3MEPEHHU I
obecrieurBaeT mony4yeHue TpebyeMbIX MeXaHHUYeCKHUX,
OIITHYECKUX U 3JIeKTPUUECKUX XaPaKTePUCTHUK TOHKUX
IJIEHOK ITPH BBICOKOM IIOBTOPSIEMOCTH mpolieccoB. APC
0cobeHHO 3ddeKTUBEH IpU paboTe ¢ JOPOrOCTOSIIIUMH
MaTepuasaMH, TaK KakK [103BOJIsIeT MUHUMU3HUPOBATh
bpax.

Eme ogHa aKkTyaJbHas 3aJavya - YIPOIIEHHe MPo-
H3BOJICTBEHHBIX ITPOLIECCOB U YIIPaBIeHUs. [ 3TOro
HCIIOIB3YIOTCSI COBPEMEHHbIe IIHPOBble TEXHOTIOTHH.
Mk&I co3maeM 060opyoBaHUe C Pa3HOM CTEIIeHbIO aBTO-
MAaTH3al[1H, BIUIOTb [0 IIOJTHOCTHIO AaBTOMAaTUYEeCKHUX
pemreHui. Hampumep, cuctema Solaris Mo>KeT HHTe-
I'PHPOBATHCS C IPYTHUMHU aBTOMATHYeCKU MU THHHUSIMHU
IJIS. MacCOBOTO ITPOM3BOACTBA 3JIeKTPOHHOHM, OIITO3-
JIEKTPOHHOM U OIITHYeCKOM IIPOAYKIIUH — OT CEHCOP-
HBIX [IaHeJIeH 40 TePMO3JIeKTPUUECKUX [eHEPATOPOB
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Y YCTPOHCTB GOTOBOIBTAMKH Ha THOKHX HJIH SKeCTKUX
ocHoBax. IIpu 3ToM Solaris yHHBepcabHa U II03BOJISIET
HaHOCHUTh TOHKHE IIJIeHKHM MeTAJIJIOB, LU3/IeKTPHUKOB,
OKCH/IOB METaJIJIOB, BK/IIOYas IIPO3PAYHBIE TOKOIIPOBO-
JOSIIHe OKCUIBL, IIPOCBETI/IAIONIME H IPA3e0TTaIKUBAI0-
I11ie [IOKPhITH .

YiaydineHre KOHTPOJIs TeXHOJIOTMYeCKUX IIPoLlec-
COB M aBTOMAaTH3allMsl TeCHO CBSI3aHBI C TpeboBaHU-
SIMM K COKPAIeHHIO U3JeP>KeK U yIelIeBIeHHUI0 IIPOo-
M3BOACTBA. BmMecTe ¢ TeM, MBI IIOMOTaeM 3aKa34HKaM
YCIIEIIHO PellaTh 3aJaYH BBICOKOTOYHOTO GOPMUPO-
BaHUs Bce 6osiee CIOKHBIX CTPYKTYP K OUeHb INIAJKUX
MIOKPBITHH Ha Bce 6oree pa3sHO0bpa3HbIX MaTepHaax,
YTO 0COOEHHO aKTYaIbHO B IIPOK3BOLCTBe MOMC U BBICO-
KOTOYHOM ONTHKHU. B 3/IeKTPOHMKe TeH/IeHI[HeH CTaJI0
yBeJIMYeHHe JUaMeTpa U YMeHbIIIeH e TOIIMHEI I1/1a-
CTHH, II03TOMY 0c060e BHIMaHHUe y/e/seTCs TpeloTBpa-
IEHH 0 X [IOBPesKA€HUH B ITpoLiecce 00paboTKH.

B noc/iefHee BpeMsi aKTHBHO Pa3BHBAIOTCSI TEXHOJIO-
THH aTOMHO-CJIOEBOTO OCa’KIE€HHSI, KaK BbI OLleHHBa-
eTe HepCHEKTHBbI HX HPI/IMeHeHI/IH B HPOMI)I]J.U'IeHHOM
MPOU3BOACTBE?

JleriCTBUTeIPHO, aTOMHO-C/I0eBOe OCaKIeHHe U Ipyrue
HOBbIE TEXHOJIOTMH UMEIOT XOPOIIH I IIOTeHLIHAJ, HO
Y BO3MOKHOCTH COBEPILIEHCTBOBAHU S TPAJUI[HOHHBIX
cr1ocob60B BaKyyMHOTO HAIIBIJIEHUS TOHKHUX IIEHOK
JaJIeKo He MCUYepIIaHbl. UMeHHO pa3TnuYHble METOMBI
HaITbUIeHHU S KOHJeHCaI[Mel 13 mapoBoi ¢a3el (physical

vapour deposition, PVD) Haubosee MUPOKO IIPUMEHSI-
IOTCSI B COBpeMeHHOM MacCOBOM IIPOM3BO/ICTBE 3JIeK-
TPOHHBIX U ONITHYECKHUX KOMIIOHeHTOB. Halla Kom-
MIaHMA yCIIeNIHO Pa3BHBaeT TeXHOJIOTHH BaKYyMHOIO
HanbUleHUs. Hanpumep, paspaboTaH BbICOKOTOUHBIH
IIpoliecc IJIa3MeHHO-MOHHOT0 HamblIeHHs (plasma ion
assisted evaporation, PIAD), KOTOPBEIE XapaKTepH3y-
eTCsl [IOHI>KeHHOH TeMIIepaTyPoH, BEICOKOL CKOPOCTBIO
Y BO3MOXKHOCTBIO TOHKOHM HaCTPOMKH Pe>KHMOB IS
MOTy9YeHHUsI IIOKPBITUH C TpebyeMBIMU CBOMCTBAMHU.
9Ta TeXHOJIOT K OIITHMaJIbHA /AJ151 IIPOU3BOJICTBA IIpe-
LIM3HOHHBIX OIITUYECKUX U ONTO3/IeKTPOHHBIX H3e-
num. Takke MBI pa3BHUBaeM TeXHOJIOTHIO YCHU/IEHHOIO
I1JIa3MOM XMMHUYeCKOI0 OCa’KIeHM s 13 ra30Box $asbl
(Plasma enhanced chemical vapor deposition, PECVD),
KOTOPasl [T03BOJISIET I0JIy4YaTh IIOKPEITHS, XapaKTepH-
3yIOLIKecs] BBICOKOHM OLHOPOJHOCTBIO K OTCYTCTBHEM
nedexTos. IIpy HaHeCeHUU AU3IeKTPUKOB BasKHO, YTO
TaKHe IUIEHKH HMeIOT BBICOKOe HallpsiskeHHe 11pobos,
[/1 OIITUKH NIPUHLIMIINAIbHA BO3MOKHOCTD II0JTyUe-
HHUS TpebyeMoro roxasaresis IIpeJioM/IeHUs. Mbl 061a-
JaeM HOy-Xay B 0671acTH HU3KOTeMIlepaTypHoro PECVD
U BBIIIyCKaeM Kak 060pymOBaHUe JJISI BHIIIOTHEHHUS
OTJe/IbHBIX OIlePaLlUi, TaK U KIaCTepHble CHUCTEeMEL.
Xo4y ocobo mofuepKHyTh, YTO YyCTAaHOBKM Evatec s
Pa3HBIX TeXHOJIOTHI KOMIIJIEKTYIOTCS CAaMBIMH COBpe-
MeHHBIMH CCTeMaMU KOHTposist APC.

Texkcm u pomo: O. Jlaspermbesa, JT.Tyouaun

What effect did the acquisition
of Oerlikon Systems have on the
business of Evatec?

The purchase of the subdivision
Oerlikon, which works with semi-
conductor and thin-film tech-
nologies, enabled us to expand
the range of solutions for produc-
tion of 3D microchips, elements of
power electronics, MEMS, pnoton-
ics, wireless devices. Currently, we
offer our customers a wide range
of equipment for deposition, etch-
ing and control of thin-film with
different specifications for dif-
ferent industries. Now, we are
the leaders in such market seg-
ments as thin film deposition sys-
tems for 3D-integration or produc-
tion of components for wireless
communication.

What tasks determine the devel-
opment of thin-film technologies
and what solutions does Evatec
offer?

At high production volumes, the
main trend is improvement of pro-
cess control. We have developed
complex methods of Advanced
Process Control (APC) to monitor
the process conditions and basic
parameters of thin film in the pro-
duction environment. The com-
bination of film thickness opti-
cal control, stoichiometry moni-
toring, film stress measurements
and electrical measurements pro-
vides the desired mechanical,
optical and electrical character-
istics of thin films in high-fre-
quency processes. APC is particu-
larly effective when working with

expensive materials, as it mini-
mizes defects.

Another important task is sim-
plification of production processes
and management. To this end, we
use modern digital technologies.
We produce equipment with dif-
ferent degrees of automation, up
to fully automatic solutions. For
example, the Solaris system can be
integrated with other automated
systems for mass production of
electronic, optoelectronic and opti-
cal products, from touch panels to
thermoelectric generators and pho-
tovoltaic devices based on flexible
or rigid materials. Furthermore,
Solaris is versatile and can be used
for deposition of thin films of
metals, dielectrics, metal oxides,
including transparent conductive
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oxides, anti-reflective and dirt-
resistant coatings.

The process control and auto-
mation improvement is closely
interrelated with cutting costs
and cheapening production.
Alongside, we help our custom-
ers to resolve the problems of high-
precision formation of increas-
ingly complex structures and very
smooth deposition on increasingly
diverse materials, which is espe-
cially important in the produc-
tion of MEMS and high-precision
optics. In electronics, the trend
is the increasing diameter and
reducing thickness of wafers, so
a particular focus is made on pre-
venting their damage in the pro-
cess of their handling.

Lately, the atomic layer deposi-
tion technology has been rapidly
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developing. How do you assess
the prospects of their use in
industrial production?

In fact, atomic layer deposition
and other new technologies have
very high prospects, but the pos-
sibilities for improving the con-
ventional methods of thin-film
vacuum deposition are far from
being exhausted. Indeed, different
methods of physical vapor deposi-
tion (PVD) are most widely used
in the modern mass production
of electronic and optical compo-
nents. Our company is successfully
deposition developing technology.
For example, we have developed
high-precision plasma ion assisted
deposition (PIAD), which is char-
acterized by low temperature,
high speed and fine configuration
of deposition modes with required
properties. This technology is

optimal for producing high-pre-
cision optical and optoelectronic
products. Additionally, we are
developing the plasma enhanced
chemical vapor deposition
(PECVD), which provides deposi-
tion with high uniformity and
no defects. When applying dielec-
trics, it is important for such films
to have a high breakdown voltage
level, as it is critical for optics to
have a desired refractive index. We
have the know-how in the field of
low-temperature PECVD process
and produce equipment used both
in individual processes and in clus-
ter systems. I would like to empha-
size that the Evatec facilities used
for different technologies are pro-
vided with the latest APC control
systems.
Text and photo by O.Lavrenteva
and D.Gudilin



