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ETpi o - ®dpaHuysckaa komnaHus Corial 6bina co3pgaHa
: B 2004 roay cneuManuctamu, UMeBLIMMMU Ha TOT
MOMEHT 20-7IeTHUW OonbIT pa3paboTku peleHun
ANg TpaB/ieHUS U O0CaXAEHUS TOHKUX MJIeHOK
B ¢upmax Nextral, Alcatel, Balzers u Unaxis. LUTa6-
KBapTMpa u npousBoacTBo Corial pacnosioxeHbl
B oKkpyre [peHO6Jb - uUeHTpe ¢paHLy3CKOMn
NosynpoBOAHUKOBOW MpOMbIWIeHHOCTU. Komna-
HUa paspabaTbiBaeT U BbiNyckaeT o6opypoBaHue
ANS NNasMOXUMMUYECKOro TpaBJieHUss U MJiasMo-
XMMUYECKOro oOcaXpeHus wu3 rasoBor ¢asbl,
KOTOpOe MnpuMeHsieTcs B NMPOM3BOACTBE W3AENUN
MUKPO3/IEKTPOHUKN, (POTOHUKU, (OTOBOJIbTAUKMU,
MOMC u B ppyrux obnactax. O6 WMHHOBaLUAX
Corial pacckasan AHppeii YBapoB (cneea Ha ¢oTo),
pykoBoauTenb oTaena pa3paboTok.

The French company Corial was established in 2004 by a team of professionals, who had at
that time 20 years of experience developing solutions for thin films etching and deposition
in Nextral, Alcatel, Balzers and Unaxis companies. Corial's headquarters and manufacturing
plant are located in Grenoble district - in the heart of the French semiconductor industry. The
company develops and manufactures equipment for plasma etching and plasma enhanced
deposition, which is used in the manufacture of microelectronics, photonics, photovoltaics,
MEMS etc. The interview with Andrei Uvarov (on the left in the photo), R&D project manager,

is devoted to innovations of Corial.

PbIHOK 060py}:LOBaHH;[ OJISI TOHKOIIJIEHOYHBIX Tex-
HOJIOTHH HachbllleH pelleHHUsIMH Pa3HbIX KJIACCOB.
Kakue ro3uIIMH 3aHHMaeT Ha HeM KoMmmaHHus Corial?
MBI crlefMaIM3UpyeMCs Ha JOCTATOYHO Y3KOM Cer-
MeHTe 060pymOBAHUS OIS MIA3MOXUMHYECKUX
npoueccoB. Pa3paboTaHO HECKOIBKO ITPOAYKTOBBIX
JIMHeeK JJIid IIJIACTUH AuamMeTpom 200 u 300 MM,
KOTOpBIe BKJIIOYAIOT B ce6s1 KaK OTHOCHUTEJIBHO IIPO-
CTble yCTAHOBKH /1 PEaKTHBHOIO TPaBJIeHUS
Y OCa’KJeHUS, TaK U CUCTeMBI JJ1s1 60J1ee CIIOKHBIX
TeXHOJIOTUH, HallpUMep TPaBJIeHUS U OCaKAeHUS
B MHJIYKTHBHO-CBA3aHHOM IIJIa3Me. BOJIBIIMHCTBO
HallMX YCTAHOBOK MpeJHa3Ha4YeHO AJIg UCCIeL0-
BaHHUS U pa3paboTok, a TaKk>Ke MeIKOCePHUUHOTO
IIPOU3BOACTBA, HO MIPeAJIaraoTCsl U CUCTeMBl I1PO-
MBILIJIEHHOTO Kjlacca. B 4acTHOCTH, MHOTHe IIPO-
HM3BOJUTENIN CBeTOLHOL0B UCII0NB3YIOT Halle 060-
PyZAoOBaHMe I TPaBeHU S CallQHUPOBBIX IIJIACTHUH.
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Tpu ronxa Hasaj Oblja BBeJeHa B 3KCIIJIyaTa-
LU0 HoBas ¢pabpuKka, IMO3BOASIONMAS BBIIIYCKATh
70 100 MalIKH B Tofi, KOTOPYIO NPU HeobXx0JUMOCTH
MOKHO OyZeT pacIIMPHUTh C YABOEHHEM MOIIHOCTH.
MBI cTapaeMcs UCII0Ib30BaTh IPEMMYIeCTBEHHO KOM-
MOHeHTHl GPAHITY3CKOIro MPOM3BOACTBA, TaK KaK 3TO
BBITOZIHO C TOYKH 3PeHUSI COYeTaHUS KOHKYPEeHTHOM
LIeHBI, BBICOKOT'0 KaueCcTBa U MaJIbIX CPOKOB ITIOCTaBKH.

Kakwue paspaborku Corial MO>kHO 0c060 OTMETHTB?

B 2016 rozmy 66l peCTaBIeH HOBBIK PeakTOP IS
TPaBJIeHUS U OCAXKAEHUsS B HUHIYKTHUBHO-CBSI3aH-
HOH IIJIa3Me, KOTOpHIM 3pdeKTUBeH mpu pabore
C TAKMMHU CIOKHBIMU MaTepHalaMH, Kak caldup,
Kapbuj KpeMHHUS, CTeKJIO, KBapI. B ero KOHCTPYyK-
LU UCIIONB3YIOTCSI CMEHHBIE 3/IeMeHTHI, ITPefoTBpa-
MaloIue 3arps3HeHUe peakTopa, HallpuMep IpHU
TPaBJIeHHUH Yepe3 HHUKeJIeByI0 MacKy, 4YTO MUHHU-



COMPETENT OPINION

MU3HPYyeT BpeMsi TeXHHUYeCKOTo 06CayKMBaHUS.
IToCcKOIBKY TpaB/ieHHeE CJIOKHBIX MAaTepPHAJIOB Tpe-
OyeT BBICOKOM MOI[HOCTH, BO3HHKaeT mpobrema
HeKOHTPOJIMPYeMOro Harpesa. B HoBOM peakTope
OHa pelleHa, W obecrmeyrBaeTCsI ONTUMAJIbHBIH
TeIlJIOBOU Pe>KUM IIpoliecca.

BaskHas HoBas pa3paboTKa - ImporpaMMHOe
obecrieuenne COSMA Pulse, koTopoe mo3BossieT
LUKINYeCKH MeHSTh paboume mapaMeTphl Tex-
HOJIOTMYeCKHX IIPOLeCcCoB, B YaCTHOCTH, II0Iepe-
MEeHHO ITPOBOJMUTE TPaB/IeHHe U oCaXXAeHHe. Takou
PeXuM 3¢ deKTUBEH, HAIpUMep, IIPU TPaBIeHUH
CTeKJ/Ia U [be303/IeKTPUYEeCKHUX MaTepPHUajoB ~ HHUO-
6aTa TUTHS U TaHTajaaTa TUTHUS. IIpu 3ToM obecte-
YMBAETCS XOPOoIlas CeJIEKTUBHOCTh M LOCTATOYHO
BBICOKAsl CKOPOCTH TpaB/ieHHs. Kpome Toro, HoBoe
nporpaMMmHoe obecrieyeHHe I103BOJIsIeT peann3o-
BBIBATbh aTOMHO-CJIOeBoe TpaBileHHe ALE (Atomic
Layer Etching), koTopoe mpuMeHseTCs A yaane-
HHS OUeHb TOHKHX CJIOEB BellleCTBa. 3Ta TeXHOJIO-
rusi BocTpeboBaHa, B YaCTHOCTH, B IIPOU3BOACTBE
TPaH3UCTOPOB C BBICOKOU IIOJBHU KHOCTBIO 3IeKTPO-
HOB Ha IT0JIYIIPOBOJHMKAX A3B5, Korza HeobX04 MO
CTPaB/IHBATh C/IOHU TONLIMHOMN B JeCSITKH U elH-
HUIIBI HaHOMeTpoB. COSMA Pulse coBmecTHMO
CO BCeMH HAIIMMH YCTAHOBKAMHM [JIs I1J1a3MOXH-~
MHYeCKHUX IPOILECCOB, II0O3TOMY MX I10JIb30BaTe/lIH
MOTYT IPHOOpeCcTH COOTBETCTBYIOUIME HAACTPONKH
Y paboTaTh B HOBBIX PeXKHMMax.

Emre ogHa Hallla HOBHHKA ~ BO3MOXXHOCTb I1JIa3-
MOXHUMHUUYECKOI0 OCa’KJAeHHUS MIeHOK TONIHMHOHN
no 100 MKM. TakHe MOKPBITHS BOCTpebOBaHBI,
HampuMep, IPpU GOPMHPOBAHHHU TOJICTBIX MaCOK

M3 JUOKCHJAa KPeMHHUS, KOTOpble He 3aTPs3HSIOT
peakTop IpU TpaBAeHUHU CTeKJa UIHK candupa.
[IneHKU 6GONBIION TOJMIMHBI MOTYT HCIIOIb30-
BaThCA U B Ipou3BoACcTBe MOMC Kak >kepTBeHHBIe
CJIOM HJIH CJIOM 06IIer M30ASLHUH. MBI HAyYHIHUCh
obecriedynBaTh OTCYTCTBHE MeXaHUYECKHUX HAIPS-
SKeHUH U fePeKTOB CTPYKTY Pl TOJICTOIIEHOYHBIX
MIOKPBITUI, [T03TOMY UCK/IIOYAIOTCS UX OTIIEY -
BaHMe UIH pacTpecKuBaHHUe.

I[ImanupyeTre 1H BBl pPa3BHBATh TEXHOJ/JOIHIO
aTOMHO-CJIOEBOI0 ocaxkaeHus ALD?

PBIHOK o6opy;:LOBaH1/Iﬂ s ALD HacellleH, IO3TOMY
Jles1aTh aKLeHT Ha ero pa3BUTHE BPS[ JIH Le1ecoob-
pasHo. IIpu 3TOM, HaIllM YCTAHOBKU MOTYT HUCIIO/b-
30BaThCA IJI AaTOMHO-CJI0€BOT0 OCaXKIeHHUS SHOK-
CUJa KpeMHHS U HUTPpHUOA KPeMHHs, a HOBOe
nporpaMmHoe obecriedyeHue mo3BoJsiseT paborars
B OK3KHUX K ALD peskHMMax U IIPU OCAXKAEHUHU IPy-
THUX MaTepHaJIoB.

Hackonpko BocTpe6oBaHbl pemeHHs Corial
B Poccumn?

Kak cTpaHa Cc BBICOKOPa3BHTOM HayKoH, Poccus
SIBJISIETCS ONHUM K3 BaXKHBIX PHIHKOB s Corial.
BMecTe ¢ HAallMMHU MapTHEPaMH M3 KOMIAHHUU
"TBC" MBI ycTaHOBUJIH 6oee 40 CUCTEM Pa3THUHBIX
MoOJeJIeH JId IIJIACTHH JHaMeTPoMm 10 200 MM. Mbl
IIPHUJIOKUM BCe YCHUIH S, YTOOBI JOCTUTHY TasI AUHA-
MUKa BHeJIpeHHU S Hamero o60pyJoBaHUS COXPAHSI-
JIach U B Aa/IbHEHIIEM.

Hrmepebto: Imumpuii Tyduau

The market of equipment for thin-
film technology is filled with solu-
tions of different classes. What
are the positions of Corial in this
market?

We are focused on fairly narrow seg-
ment of the equipment for plasma
processes. We have developed sev-
eral product ranges for 200 and
300 mm wafers, which include both
relatively simple devices for reactive
etching and deposition and systems
for more complex technologies,
such as inductively coupled plasma
enhanced etching and deposition.
Most of our systems are designed for

research, development and small-
scale production, but we also offer
industrial solutions. In particular,
many LED manufacturers use our
equipment for etching of sapphire
wafers.

Three years ago, a new factory
was put into operation that allows
to manufacture up to 100 machines
per year. If necessary, the plant can
be expanded to double capacity.
We try to use mainly components
of French origin, as it is beneficial
from the point of view of the com-
bination of competitive prices, high
quality and terms of delivery.

What are the most significant inno-
vations by Corial?

In 2016, we introduced a new reactor
for etching and deposition in induc-
tively coupled plasma, which is effec-
tive for operation with such hard
materials as sapphire, silicon car-
bide, glass, quartz. A special replace-
able elements prevent the contami-
nation of the reactor, for example,
when etching through a nickel mask,
which minimizes maintenance time.
The etching of complex materials
requires high power, which can lead
to uncontrolled heating. In the new
reactor this problem is solved, and
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"HOBAMEAMUKA" 3ANYCKAET TEXHONOrMYECKUWA LLEHTP
no CO3AAHNIO UHHOBALIMOHHDbIX IEKAPCTBEHHbIX CPEACTB

"HoBaMeguka', sBnfiowascs noptgenbHon komnaHuen POCHAHO,
OTKPbIIA TEXHONOTMYECKWIA LIeHTP 415 Pa3paboTku M MUAOTHOTO Mpom3-
BOZCTBA MHHOBALMOHHbIX /eKapCTBEHHLIX Mpenaparos. OH COCTOMUT W3 KOM-
naeKca Hay4HO-NCCNeA0BaTeNLCKMX NAbOPaTOpUA W MPON3BOACTBEHHLIX
Y4aCTKOB C YHUKANbHLIMU [/1S1 POCCUICKON (papMaLieBTMYECKON OTpacau
W OQHUMM M3 Ny4WMX B EBpOMe TEXHOMOrMYECKMMM BO3MOXHOCTAMM.
[MaBHOI 3373a4€l TEXHONOTMYECKOTO LLeHTPA ABASIETCS Pa3paboTka CIOKHbIX
NIeKapCTBEHHbIX MPENaparoB OPabHOrO MPUMEHEHMS pasHbX (apMako-
TepaneBTMYECKUX TPYNM, B TOM YUCIE ANS NeYeHus CepAeYHO-COCYAUCTbIX
W TacTPO3HTEPONOrMYeckux 3aboneBaHni, 3a60NEBAHWA LiEHTPaNbHOM
HepBHON CMCTeMDbI, @ TakxKe Co3aaHne 06e360MBatOLLMX CPEACTB HOBOMO

B naboparopusix, KkoTopble ObUIM CAAHbI B 3KCMNYATaUMIO B KOHLE
2016 roga, e BefeTcs paboTa Haz NATbio NpoeKTamu B paMKax COBCTBEHHON
R&D-nporpammbl koMnaHuu. ELe YeTbipe mpoekTa byayT 3anyLuieHbl B Teye-
HUe roga. B ux uncne — npenaparbl, U3mMeHsiolLme 6oJOCTYMHOCTL NeKapeTB
1 MO3BOASIOLLME COBMELATL HECOBMECTUMbIE paHee BelecTsa. bnarogaps
3TOMy pa3pabarbiBaemble f1eKapcTBa byayT 067afaTh HOBLIMU BO3MOXHO-
CTMU M NPUHLMMUANLHO MPEBOCXOANTL MHOTMe aHanoru no 3G dekTUBHOCTH
1 be3onacHoCT.

WHBeCTUUMM B CO3[aHME LeHTPA, PacmoNOXEeHHOro B TexHomonuce
“MockBa", coctaBmam 945 MAH pyb. BO3MOXHOCTH LIEHTPA MO3BOASIOT OCY-
LLECTBAATL HA ero nnowaasx 15-20 Hay4HO-MCCReaoBaTeNbCKUX NPOEKTOB
1 NPOM3BOAMTH A0 40 MAH eANHNL NpoAyKLMM B rof. MHHOBALMOHHbIE pas-
paboTku byayT NaTeHToBaTbCS U MPOABMTATLCS HE TOALKO B POCCUM, HO U Ha
MeXIyHapOAHbIX pbiHKax. "HoBaMeauka" nnaHWUpyeT pa3BuBaTb HayyHoe
COTPYAHUYECTBO C BeAyLUMMI POCCUACKVMM W 3apybexHbIMM GapMaLeBTh-
YeCKMMM KOMMaHWAMM, HAy4HLIMK 1 TEXHONOTMYECKUMW LIeHTpaMI, YHU-
BEpCUTETaMM W CTapTanamu.

PasuTMe CcobCTBEHHOTO MopTdenss NeKapCTBeHHbIX CPeACcTB SIBNS-
€TCSl BAXHOM, HO He eANHCTBEHHON 33Jayeil TEXHONOTMYECKOro LIeHTpa.
KomnaHms nnaHupyeT pa3BinBaTh NapTHEPCTBA M BLINOAHATL 3aKa3bl N0 pas-
paboTke npenapatos Ans 3apybexHbIX 1 0TeYeCTBEHHbIX KOMMAHUA.

[M06/1bHbLINA PLIHOK (apMaKoOrNyeckx paspaboTok cocTasnsiet 8-10 mipa
JONA. B TOf, POCCWACKMMA, pacTywmin Ha 15-20% B rog, — okono 1 mapg pyb.
K2022 ropy "HoBaMegmka" naHMpYeT 3aHATbL 0K 20% POCCUACKOTO PbiHKA.

NOKONEHMS.

optimal thermal conditions of the
process are ensured.

An important new development is
the COSMA Pulse software, which
allows to change cyclically opera-
tional parameters of processes, in
particular, to carry out alternately
the etching and deposition. This
mode is useful, for example, for the
etching of glass and piezoelectric
materials like lithium niobate and
lithium tantalate. It provides a good
selectivity and a high etching rate.
In addition, the new software allows
to implement atomic layer etching
(ALE), which is used to remove very
thin layers of matter. This technol-
ogy is demanded in particular in the
production of high-electron-mobil-
ity transistors on A3B5 semiconduc-
tors when it is necessary etch away
layers of thickness in tens and units
of nanometers. COSMA Pulse is
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compatible with all of our devices for
plasma processes, so their users can
purchase the appropriate add-ins
and work in new modes.

Another our innovation is the
possibility of plasma enhanced
chemical vapor deposition of films
with thickness up to 100 pm. Such
coatings are useful, for example for
thick masks of silicon dioxide that
do not contaminate the reactor dur-
ing the etching of glass or sapphire.
Thick films can be used in the pro-
duction of MEMS as a sacrificial
layers or total insulation layers. We
have learned to ensure the absence
of mechanical stresses and struc-
tural defects in thick film coatings,
and therefore its peeling or cracking
are prevented.

Do you plan to develop the atomic
layer deposition (ALD) technology?

POCHAHO

The market of ALD equipment is sat-
urated, so it is hardly appropriate
to focus on its development. At the
same time, our equipment can be
used for atomic layer deposition of
silicon dioxide and silicon nitride,
and the new software allows modes
that are close to ALD in case of opera-
tion with other materials.

How in demand are Corial's solu-
tions in Russia?

As a country with highly developed
science, Russia is one of the impor-
tant markets for Corial. In coopera-
tion with our partners, the TBS com-
pany, we have installed more than 40
systems for wafers up to 200 mm. We
will make every effort to continue to
maintain the high dynamics of our
business development in Russia.

Interview: Dmitry Gudilin



