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KomnaHusa Plasma-Therm (CLUA) c 1974 ropa
pa3BuBaetr naasMeHHble TexHoJiorum
06paboTKM  MOJYNPOBOAHUKOBLIX  MJACTUH.
MHHoBauum Plasma-Therm B cpepe ocaxpeHus
M TpaB/ieHUS NOKPbITUN, 0O4UCTKU poTOopesuncTa,
TpaB/iieHus ¢oTOoWwabn0HOB, paspeneHus
KPUCTANNOB M ppyrux o6aacrax 3awuwaer
6onee 40 nateHTOB. KomMnaHusa akTUBHO
Koonepupyetca C agpyruMmm  y4acTHUKamu
pblHKAa W pa3BMBaeT JIMHENKY pelleHuin Kak
nyteMm peajausauum cob6CTBeHHbIX paspaboTok,
Tak u 6naropaps NOKynke nepcrneKTUBHbIX
TEeXHOJIOrMn. B Poccuu o6opyaoBaHue
Plasma-Therm npeactaBnser OOO "33HKO
MJA3MA". Ha BbicTaBke SEMICON Europa 2017
06 WHHOBaLUUAX aMepuUKaHCKOW KOMMaHUU
pacckasan Tbeppu JlasepaHpa, AupekTop
No TeXHUYECKOMY MapKeTUHTY.

Since 1974, Plasma-Therm (USA) has been
developing plasma processing technologies
for semiconductor wafers. Plasma-Therm
innovations in the field of deposition, etching,
stripping, photomask etching, dicing and
other areas are protected by more than
40 patents. The company actively cooperates
with other market participants, and develops a range of solutions both by implementing
its own developments, and by acquiring promising technologies. In Russia, Plasma-Therm
equipment is represented by ZENCO PLASMA. At the SEMICON Europa 2017, Thierry Lazerand,
Director of Marketing, explained the innovations of the American company.

~ AUALITY

C KaKHMMH BBI30BAMH CTa/JIKHBaeTCss KOMIIaHH S
Plasma-Therm Ha coBpeMeHHOM pbIHKe?

B 11e710M, BBI30BBI TUIIMYHBI /151 IPOHU3BOAUTENIEH
M IIOCTAaBIIMKOB TeXHOJIOTHYeCcKoro obopymosa-
HHUS - HaM Heo6X0JMMO KOHIeHTPUPOBATbh YCH-
JIHS Ha IepCIIeKTUBHBIX CEIMeHTaX PhIHKA, IIpe/i-
naras NpoAyKThl, KOTOpble HAMJYUYIIHUM 06pa3om
OTBeYaloT HY>KAAaM 3aKa34HUKoB. KioueBrIM dpak-
TOPOM IIPH 3TOM SIBJISIIOTCS XOpOIIKe KOMMYHH-
KaIlMHU C [107b30BaTeNsIMHU 060pyIOBaHHUS, YTO6BI
MIOHHUMaTh, KaK MEHSIOTCS UX TpebOBaHUS, UTO
HeoOX0JHMMO PBIHKY B KPaTKO-, CpeJHe- H J0JI-
TOCPOYHON IMepCIeKTHUBAX, U YYUTHIBATDH 3THU

HAHO MHOYCTPHA Tom 11 Ne2(81) 2018

TeHJeHLIUU IIPHU pa3paboTKke HOBBIX IPOAYKTOB
WY IIPUIOKeHUH. YTo KacaeTcsl HallpaBIeHUN
Pa3BUTHS Hallel KOMIAHHM B YCJIOBHUAX 3THUX
BBI30BOB, TO XO0Uy IOAYEepPKHYTb, YTO OCHOBOU
751 poCTa HEM3MEeHHO OCTAITCS KOMIIeTeHIIUHU
B 06J1aCTH MIa3MeHHBIX IIPOLIECCOB. PacmupeHue
IIPOAYKTOBOM THUHENKH, Pa3paboTKa HOBBIX IIPO-
11eCCOB, BBIXOJ B HOBble CETMEHTHI PIHKA, HOBEIE
TEeXHOJIOTHU U UX IIPHUIOKEHHUS - BCe 3TO ba3u-
PyeTCs Ha HallMX HOY-Xay U HHHOBALIUIX B obia-
CTHU IJIa3MOXMMHMHU. [IpU 5TOM MBI, BO-IIEPBHIX,
ABJISIeMCS OYeHb JUHAMUUYHOMN, TUOKON KOMIIa-
HHeH, KOTopas JIeTKO afallTUPyeTCsd K TeKyI UM
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Tpe6OBaHUSIM, BO-BTOPBIX, HEM3MEHHBIH IIPHO-
PHUTeT OJ1s Hac - obeclieueHHe BBICOKOI0 KauyecTBa
MOAePKKH HALIMX KJIHEHTOB BHe 3aBUCHMOCTH
oT MmacmTaboB mpoekTa.

Kakue pemenus Plasma-Therm mocToriHb oco-
6oro BHUMaHHUSA?

Mpl mpefiaraeM HeCKOJbKO IIJIATGOPM [Jis pas-
JTUYHBIX 33724 U 0bacTelt mpuMeHeHus . [lepBas
rpyIIla pelleHU M NpeJHa3HadYeHa JJIs OCaKIeHHU
U TpaBJIeHU S TOHKHUX IIJIEHOK. 3[1eCh MOXKHO OTMe-
TUTB ccTeMBbl Apex SLR u Vision, opreHTHPOBaH-
Hble Ha IIpoBefleHHe HCC/IeloOBAaHUI U pa3paboTok.
OHU XapaKTepH3YIOTCSI KOMIIAKTHOCTBIO, OTHOCH-
Te/IbHO HU3KOM CTOMMOCTBIO M YPe3BbIYaHO BHICO-
KoM THOKOCTBIO HACTPOMKH IporeccoB. Ciaenyer
OTMETHTH, UTO B HallleM 060pyIOBaHUHU HCC/IeI0Ba-
TeJIbCKOI'0 KjlacCa MCIIOIb3YIOTCS Te K€ HCTOYHUKHU
IJIa3Mbl U IJIAa3MOTeXHUYECKHe pPelleHUs, YTO
M B IIPOMBIIIJIEHHBIX ccTeMaX. CaMBIM BOCTpe-
6oBaHHBIM pemeHHeM Plasma-Therm ¢ Haubons-
MM YKC/IOM YCTAHOBOK Yy 3aKa34YHKOB SABJISAETCSI
OPOMBINIJIEHHAS MOJY/IbHAA K/IaCTepHas CUCTeMa
IIJIa3MOXHMHUHYECKOT0 OCa’KJeHHUSI U TpPaB/IeHUS
VERSALINE. C ee mOMOIIbI MOKHO IOJIy4aTh
IIJIEHKH KM POKOro CIIeKTpa MaTepHuaJsios, BKIYas
OKCHJbl, HUTPUJbI, OKCHHUTPHU/BI, aJIMa30I10706-
HEBIM yI/IepoJ, U Apyrue. IlpefmaramoTcs KOHQUTY-
PallMK KaK [Jis 06BIYHOTO IJIA3MOXHMHUUYECKOTO
ocakaeHHs U3 ra3zoBou passl (PECVD), Tak U a5
OCa’KIeHU S B IIJIa3Me BBICOKOHM IymoTHocTu (HDP
CVD), no3Bossioero paboraTs Ipy MeHBIIHX TeM-
IepaTypax U I0oNy4arh 6o/iee OMHOPOAHBIE U Kade-
CTBEHHBIE IIJICHKH, B TOM YMKCJ/Ie Ha HeIlJTAHAPHBIX
CTPYKTYPHBIX 3/1eMeHTax. YcTaHOBKYU VERSALINE
OISl TpaBaeHHUs obecredynMBalOT BO3MOXKXHOCTH

Cucmema peakmugeH020 UOHH020 mpasaeHus Vision RIE 420
Vision RIE 420 system

paboTel co BceMH MaTepHalaMM, KOTOpbIe I1OJ-
JAIOTCS [JIa3MOXUMHUYecKol 06paboTke, U MprMe-
HSIOTCS B IIPOM3BOJCTBE CUJIOBOU 3JIeKTPOHHUKH,
3D-MHTerpupoBaHHBIX CTPYKTYyp, MOMC, cBeToO-
IOHOMOB, 3JIeMeHTOB 6eCIIPOBOHOM CBSI3HU U OITH-
YeCKHMX YCTPOMCTB. JIOCTyIIHB MOAUPHUKALMH [
TpaBJIeHHS B UHAYKTHBHO CBSI3aHHOU IIJIa3Me
(ICP), peakTHBHOro HOHHOro tpaBieHUus (RIE)
u rinybokoro TpaBieHus: KpemHus (DSE). B obna-
CTH I71y60KOro TpaBeHHUsI KpeMHU S Mbl 3aIIUTHIH
MMaTeHTaMH LeJblH psif TeXHOJOTHH, KOTOPHIe
06ecreurBaIOT BBICOKYIO CeJIeKTUBHOCTb, KOHTPOJIb

What challenges does Plasma-
Therm face in the current market
environment?

In general, the challenges are typ-
ical for manufacturers and sup-
pliers of process equipment: we
need to concentrate our efforts
on promising market segments,
offering products that best meet
the needs of customers. The key
factor here is good communi-
cation with equipment users to
understand how their require-
ments change, what the market

needs in the short, mid and longer
terms, and to take these trends
into account when developing
new products or applications. As
for the areas of development of our
company in the face of these chal-
lenges, I want to emphasize that
the basis for growth invariably
remains competence in the field
of plasma-processing. Expansion
of the product portfolio, develop-
ment of new processes, access to
new market segments, new appli-
cations or technologies - all this

is based on our know-how and
innovations in the field of plasma
technologies. At the same time,
firstly, we are a very dynamic,
flexible company that can easily
adapt to current requirements,
and secondly, an unchanging
priority for us is to provide high
quality support to our custom-
ers regardless of the scale of the
project.

Which Plasma-Therm solutions
deserve special attention?
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npoduisi, KayeCTBeHHOe GOPMHPOBAHME 3JIeMeH-
TOB C BBICOKMM aCIIeKTHBIM COOTHOLIEHUEM U IJIaJ-
KOCTH OOKOBBIX CTEHOK CTPYKTYP. IITaCTUHBI MOTYT
3arpyxarbcsa B mamuHbe VERSALINE BpyuHYIO,
4yepe3 BaKyyMHBIH LT3, UM aBTOMaTHYeCKH
K3 KacceT. KysacTepHble CUCTeMbl 06beJUHSIOT
[10 IIeCTH TeXHOJOTHUeCKHUX MOJYyJIek.

B 2015 roay MBI KyOHUAH Y GPaHIY3CKOM KOM-
naHuu Nanoplas France TeXHOTOTHIO OYHCTKH
noBepxHOCTH InacTuHel HDRF (High Density
Radicals Flux - moToK pafHuKajaoB BEICOKOM IIJIOT-
HOCTH), IO3BO/ISIOMIYIO YAAAATh GOTOPE3UCTHI
KaK IIPpH BBICOKHKX (mo 250°C), Tak 1 OIpH HU3KHX
(MeHee 150 °C) TeMmIepaTypax. B HacTosiIlee BpeMst
3Ta TeXHOJIOTH s peasin3oBaHa B cucTeMme Odyssey
HDREF. [laHHasg yCTaHOBKA MOXET IPHUMEHSAThCS
ans 53¢ PeKTUBHOM OUYHMCTKH CGOPMHUPOBAHHBIX
Ha IIJIaCTHHe CTPYKTypP, B TOM YMCJIe cofepsKa-
IIMX MaTepHaJibl C HU3KOHM TePMOCTOHMKOCTBIO,
HaIlpUMep, MOABepP>KeHHBIX KOPOobIeHUIO IIJIEHOK
HUTPHUA FajlJIkA.

HoBas TexXHOJIOTHSA IIJIa3MOXMMHYECKOr0O pas-
JejeHHUs KPUCTAJJIOB peajiM30BaHa B CUCTeMe
Singulator. Ee ucmonb3oBaHHUe, BO-IIEPBHIX,
[103BOJIseT IMOBBICUTH I10JI€3HYI0 MJIOILaAb IJjia-
CTHUHBI 33 CUeT YMeHbIIeHHs IMHUPHUHE THUHHUU
pa3nmeneHud A0 MeHee yeMm 10 MKM, BO-BTOPHIX,
MCKJIIOYAeT IMOBPEKAEHMUSI KPUCTAJI/IOB, BO3HHU-
Kalollxe IPU MeXaHHU4YeCKOH U JIa3epHOH pe3Ke,
B-TPeTbUX, AaeT BO3MOXHOCTb KOMOMHUPOBATH
Ha OJHOM IIJIaCTHHe yCTPOMCTBA Pa3HBIX pa3Me-
POB U pa3HoI GOPMEI.

Eme omHa uHTepecHas nmiaatrdopma - Mask
Etcher gnsa cyxoro TpaBieHus ¢oromabioHOB.
I[IppMeHeHMe TPpaBJeHUS B UHAYKTUBHO CBsI3aH-
HOH m1a3Me obecrneurnBaeT OpMHUPOBAHHUE 3Jle-
MEHTOB pa3MepoM /10 12 HM ¢ monydeHHeM mabiio-
HOB [151 oTonUTOrpadum B ri1y6okoMm yasTpaduo-
nete (EUV). B mpoliecce TpaBjeHHUs B KaMepe 10/~
Jep>KHBaeTCs BBICOKAs YHCTOTA, UCKJIIOYAIOIas
3arpsi3HeHUe ¢poTomabaoHa.

UM, HaKkoHeIl, XOTeJI0Ch 6B OTMETUTH HOBYIO
mnatdopmy Pinnacle gias TpaBaeHHUS U ocaxkie-
HHU I HOHHBIM 1y4oMm (IBE/IBD), KOTOPYI MBI pas-
BHBaeM II0CJie MOKYIKH KoMmaHuu Nano Etch
Systems. DTa TeXHOJIOTHUA XapaKTepU3yeTCs BO3-
MO>KHOCTBIO OYeHb TOUHOIO KOHTPOJIS MPOoUIS
bopMUPYyEeMEBIX 3JIEMEHTOB, U MBIl CYHUTAaeM, YTO
y Hee O4eHb xopolllee byayiee.

B KaKHX cly4dasax MoXeT NPHUMeHSThCS IJIa3Mo-
XHMHYeCKoe pa3eeHHe KPHCTaNI0B?
TUIHMYHBIMHU MOTHBAaMHU )15l BHeIPEHHUSI I1JIa3MO-
XMMHYECKOI0 pas/ie/leHusl KPUCTAJIJIOB SIBISIOTCS
3KOHOMHUS CPeJCTB, 00yCI0BIeHHAs yMeHbIlIe-
HUeM IHPUHBI IUHUHN pa3feleHUs KPUCTAJIOB,
YTO I103BOJISIeT Pa3MeCTHUTh Ha IVIACTHHe Oosbile
YUIIOB, a TaKXe Oosee BBICOKHE IIPOYHOCTh U
Ka4eCcTBO KPHUCTAJIJIOB I10 CPABHEHHIO C pe3yibTa-
TaMHU pe3KH IIHJIOH MM ja3epoM, KOT[la BBICOKA
BEPOSITHOCTh MeXaHHUUYECKUX MU TePMHUUYECKHUX
MOBPEXJeHHUH.

II1a3MeHHas pe3Ka OTKPbIBaeT HOBBIE BO3MOSK-
HOCTH BO MHOTUX obnactsax. Hanpumep, MOKHO

We offer several platforms for var-
ious tasks and applications. The
first group of solutions is designed
for deposition and etching of thin
films. Here you can note the Apex
SLR and Vision systems, focused
on R&D market. They are charac-
terized by small footprint, rela-
tively low cost and extremely high
flexibility of process settings. It
should be noted that in our equip-
ment for R&D the same plasma
sources and plasma solutions are
used as in industrial systems. The
most popular Plasma-Therm plat-
form with the largest number of
installations is the VERSALINE
industrial modular system for the

plasma deposition and plasma
etching. It allows the processing
of films of a wide range of mate-
rials, including oxides, nitrides,
oxynitrides, diamond-like car-
bon, and others. Configurations
are available for both conventional
plasma enhanced chemical vapor
deposition (PECVD) and high den-
sity plasma chemical vapor depo-
sition (HDP CVD), which allows
operation at lower temperatures
and obtaining more uniform and
qualitative films, including on
non-planar structural elements.
VERSALINE etching systems pro-
vide the ability to work with all
materials that are amenable to
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plasma processing, and are used
in the production of power elec-
tronics, advanced packaging,
MEMS, LEDs, wireless and optical
devices. Configurations are avail-
able for etching in an inductively
coupled plasma (ICP), reactive ion
etching (RIE) and deep silicon
etching (DSE). In the field of deep
silicon etch, we have protected
by patents a number of technol-
ogies that provide high selectiv-
ity, profile control, the qualita-
tive formation of elements with a
high aspect ratio and the smooth-
ness of the side walls of struc-
tures. Wafers can be loaded into
VERSALINE machines manually,
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CO30aBaTh yCTPOMUCTBA KPYIJIOK GOPMBIL /1 MeH-
LMHCKHUX 3a/a4 UIH 3pPeKTUBHO 06pabaTeIBaTh
yIbTPATOHKHME IIJIACTUHEBI. TeopeTUYeCKH, MOTYT
HCII0/IBb30BAThCS TI0ObIe MaTepHalbl IIPU YCIOBUH,
YTO TMHUHU pasjie/ieHUus] KPUCTAIO0B OyayT IpHu-
TOAHBL 17151 [IJIA3MEHHOI'0O TPaB/JIeHHU .

Y>Kke LOCTAaTOYHO XOPOIIo 0TpaboTaHo Maa3Mo-
XHMHYeCKoe pa3Je/ieHHe KPUCTAJIJIOB Ha KpeM-
HHEeBBIX IJIACTHUHAX, XOTS [P PelleHUH KOHKPeT-
HBIX 3aJia4 C/IelyeT yYHUThIBaTh 3aTPaThl HA HHTET-
palMIo HOBOKM TeXHOJOTHH, BKIIOUas HeoOXomu-
MOCTb KOOPAUHALKUU MeXAy pa3paboTuuKaMU U
IIPOU3BOAUTEISIMHU IIOJyIIPOBOSHUKOBEIX IIPH-
6opos. [I1a3MeHHOe TpaBJieHHe MeTaJlJ0B IIOKa
HeBO3MOXKHO, HO MBI paboTaeM Haj Pa3TUYHBIMH
MeTOoJaMU pelIeHHUSs 3TOH mpobiemsl, TAKUMH
KaK TeXHOJIOTH S JIa3epHOM abnsauuu, npesocTaB-
asgeMas HamuM naprtHepoMm DISCO. Ilpu Tpas-
neHuH GaAS-IIJTaCTUH BO3HUKAIOT NMpobieMBbl
M3-3a HCII0JIb30BAHM S XJIOPHOM IIJIa3MBl, KOTOpas
J0JI>KHA OBITh ITOJIHOCTBIO ya/leHa C IOBePXHOCTH
YHIIOB BO U36esKaHHe KOPPO3HH.

Hacko/1pKO yCrnemHo COTPYAHHYEeCTBO C KOPIIO-
panuei DISCO B 061aCTH CHCTEM IJIA3MOXHMH-
4eCcKOro pasieleHHs KPHCTA//IOB?

J1s 30 PeKTUBHOrO NPOABHUKeHU I HOBOU TeXHO-
JIOTUH pa3feneHUs KPUCTAJIOB HaM TpeboBacs
CUJIBHBIH ITapPTHEP C Pa3BUTOHU CTPYKTYypPOM MpoO-
Ja’k U CepBHCa, CHeUHaJTU3UPYIOIHUKNCI B JaH-
HOM cermMeHTe peIiHKa. Koomepanus ¢ DISCO crano
ONITMMAJILHBIM pellleHHeM, IOCKOJIbKY IIOMOraeT

Cucmema nAAa3mMoXuMu4ecko20 0CaxX0eHus U mpasnexus
VERSALINE
VERSALINE plasma deposition and plasma etching system

via loadlock or automatically from
cassettes. Cluster systems com-
bine up to six process chambers.
In 2015, we acquired from the
Nanoplas France company the
HDRF (High Density Radicals
Flux) stripping technology,
which allows to remove residue
both at high (up to 250°C) and at
low (less than 150°C) tempera-
tures. Currently, this technology
is implemented in the Odyssey
HDRF system. This equipment can
be used for efficient stripping and
cleaning of structures formed on
the wafer, including those con-
taining materials with low ther-
mal resistance, for example,

gallium nitride films that are sus-
ceptible to warpage.

A new plasma dicing technology
is implemented in the Singulator
system. Its use, firstly, allows us
to increase the useful area of the
wafer by reducing the street sizes
to less than 10 pm; secondly, it
eliminates the chips damages
that occur during mechanical and
laser processing; third, it makes
it possible to combine on same
wafer devices of different sizes and
shapes.

Another interesting platform
is Mask Etcher for dry etching of
photomasks. The use of etching
in an inductively coupled plasma

ensures the formation of ele-
ments up to 12 nm in size, produc-
ing masks for extreme ultraviolet
(EUV) lithography. During etch-
ing, high purity is maintained in
the chamber, eliminating contam-
ination of the photomask.

Finally, I would like to note the
new Pinnacle platform for ion
beam etch and deposition (IBE/
IBD), which we develop after the
acquiring of Nano Etch Systems.
This technology allows very pre-
cise control of the profile of the
elements being formed, and we
believe that it has a very good
future especially with the rise of
interest in magnetic films.
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Cucmema nAA3MoXumu4ecko20 paszdeneHus Kpucmannos
SINGULATOR MDS 300
SINGULATOR MDS 300 plasma singulation system

COBEpIIEHCTBOBATh HAallly TeXHOJIOTHUIO0, UCIIOIb3Ys
OIBIT MHUPOBOTO IHAePa B 0671aCTU CUCTEM pas-
JleJleHUsI KPUCTAJJIOB U YTOHEHU s IIJIACTUH. [
Hallero SINOHCKOIO IIapTHepa COTPYAHUYECTBO
¢ Plasma-Therm BBITOLHO, IIOCKOJBKY I103BOIHJIO
penIoKHUTh 3aKa3urMKaM IIOIHYIO JIMHEHKY pellle-
HHUU OJIs pe3KY IJIACTHUH, BKIKYAas MexaHHUUe-
CKHe, JIa3epHble U IJIa3MOXHUMHUYECKHe CUCTeMBI.
B HacTosilllee BpeMs IPOAAHO NeBITb MoOAyjlel
IIJ1a3MOXUMHYECKOTO pa3feNeHUsl, YTO MOXKeT
OBITh OLleHEeHO KaK CKPOMHBIN pe3yybTaT, HO Cie-
JyeT yYUTBIBATh, UTO II0KA TEXHOIOT U HAXOLHUTCS
B CTAAUHU aJANTALUU K TPe6OBAHUSAM PhIHKA.

KaKoBbI OCHOBHBIE 06/1aCTH HOBBIX pa3paboToxk?
Bo-mmepBBIX, BeleTCsl ONTHMMU3ALUSI PESKHUMOB
TpaBJieHHUS TOHKHX CJI0€B HUTPHIA TajlIHI.
Bo-BTOpBIX, 6OJMBIION MHTepec BhI3bIBaEeT TeXHO-
JIOTUSI aTOMHO-CI0eBOT0 TpaBineHUs (ALE), mmo3Bo-
JSII0As C BBICOKOM Ce/IeKTHUBHOCTBIO YAAISATh C/IOU
U UX 37IeMeHTHl aTOMapHOU TOJIIIUHEL. B-TpeThux,
Ba>KHOM 3a/auel SIBJISIeTCS IIOBBIIIEHHe CKOPOCTH
r1yboKoro TpaBiieHHUSI KpeMHHUSI, 4YTO obeclievyuT
CHH>KeHHe 3aTpaT, B YaCTHOCTH, B IIPOU3BOJCTBE
MDMC. U, HaKOHell, IIOCTOSSHHO BeJeTCs pa60Ta
[0 MOBBIIIEHUIO HAZLEeXKHOCTHU U CTabUIBHOCTH
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TeXHOJOTHUYeCKHUX IIPOLeCccOB U 060pyLOoBaHUS
IJ151 KPyITHOCEePUIHHOTO IPOU3BOACTBA.

Kak BezmeTcs coBMecTHast pabora ¢ 00O "39HKO
IIJIA3BMA" o noctaBKam 060pygoBaHHS Ha poc-
CHICKOM PBIHKe?

Ha poccuiickom pelHKe Haubosnee BocTpebo-
BAaHBI CUCTEMBI IIJTA3MOXHMHUYECKOTO TPABIeHHU S
U OCakAeHHUs cepun Vision, Apex u VERSALINE.
MH>KeHepBl M CIeIHaJHUCTHl HAllero IMapTHepa
B POCCHM OCYIIECTBJSIOT IOTHBIN LUK pabot
[0 pelleHMIO 3a7a4 3aKa3uHKa: COTJIACOBAHHe
TeXHHUUYeCKHUX U TeXHOJIOTHYeCKUX YCIOBUH U Tpe-
6oBaHMM 3aKa3uHKa, M0A60P COOTBETCTBYIOMIUX
TpebOBaHHUSIM Mofeseldl U KOHQUTypanuu o6o-
PYOOBaHUS, OPraHMU3aI Ml 1ab0PaTOPHBIX HCIIBI-
TaHUHM Ha IPOHU3BOACTBEHHOM MPeNIpPUSITHU
B CIIA ¢ mpemocTaBJIeHHEM 3aKa34yMKy OTYeTa
0 JOCTUTHYTBIX pPe3yJbTaTaX, COrJIaCOBAaHHUE Tpe-
60BaHUI K MHXXeHEepPHOH HHPPACTPYKType AJIs
YCIIeIIHOTO 3aIllycKa U QYHKIMOHHUPOBAHHUS 060-
PYLOBaHUS C BRIIIOJTHEHHEM B Cllydae Heobxomu-
MOCTH ITPOeKTHON PaboThl, B YaCTHOCTH II0 U3Me-
HEHHIO CYIIeCTBYIOIIed UHGPACTPYKTYPHl UIH
CO3aHUIO ee C HYJISI B COOTBETCTBUHU C TpeboBa-
HUSMU U HOPMaMU TeXHHUYEeCKHUX peraIaMeHTOB
P®. Tak, HaIpUMep, BO3MOKHO IIPOeKTHPOBAaHHe
M IIOCTaBKa CHCTEM Ta30IoJayvld U ra3onojro-
TOBKH, YTHJIH3aLlUU BHIOPOCOB, BAKYYMIIPOBO-
0B, KIMMAaTHYeCKUX CUCTEM, YHCTHIX IIOMelle-
HuM. "39HKO IIJIASMA" ocymiecTBasieT IPUeMKY
obopynmoBaHus Ha pabpuke B CIIA unu lIBenuu,
IIpU4YeM BO3MOKHO y4acTHe IIpeACTaBHUTeNeH
KOHEUYHOTIO I10JIb30BaTeIs, [I0C/Ie Yero OpraHU3yeT
NOCTaBKY B POCCHIO U TAMOXXeHHOe 0popMIIeHUe
Ipollesuero npueMKy o60pymoBaHus. 3aTeM CIle-
nuaaucthl '39HKO IIJIA3BMA" BBIIIONHSIOT I10JI-
HBIHM KOMIIJIEKC paboT 10 MOHTaXy, ITOAK/IIOYEHHUIO
U IIpoBepke 060pyIOBaHUS HA COOTBETCTBHE TeX-
HOJOTHYECKHUM M TeXHHUYECKHUM TpebOBaHUIM.
B cnydae, ecniu obopymoBaHHe IOCTABISETCS
C HeCTAaHAAPTHBIMH IIPOLIeCCAMH, BO3MOKHO ydac-
THe Halllero TexHosora. Ilocie BBofa obopynoBa-
HUS B 3KCIIJIyaTalHIo0 06eCIIeYMBAOTCS TApaHTHH-
Hoe 06C/Iy>KUBaHHUe U MOALEP>KKa I107b30BaTes.
3a BpeMs COBMeCTHOM paboTsl kommaHus "39HKO
ITJIABMA" 3apekoMeH10BaIa cebst KaK HaAeKHbIH
Y KBaTUPUIIMPOBAHHBIN IAPTHEP, YTO [103BOJISIET
HaM C YBePeHHOCThIO ITpeJjIaraTh Hallle CJIOKHOe
BBICOKOTEXHOJIOTHYHOEe 060pymOBaHHE POCCHU-
CKHM 3aKa34HUKaM.

Humepebto: Amumpulii Tyduaun



KOMNETEHTHOE MHEHME

In what cases the plasma dicing
can be used?

The recurrent motivations for
customers to consider adoption
of plasma dicing are cost sav-
ing generated by implementa-
tion of narrows streets helping to
add many more die per wafer, die
strength and finished diced die
quality achieved by the nature of
the plasma etching compared to
mechanical cutting with saw and
heat generate damages from laser
solutions.

Plasma dicing opens up new
opportunities in many areas.
For example, it is possible to cre-
ate devices of a round shape that
can be used in medicine, or effec-
tively handle ultra-thin wafers.
Theoretically, any materials in
the dicing lanes which are suit-
able for plasma etching can be
considered.

The plasma dicing of silicon
wafers has already been well
developed, although the costs
of integrating new technology,
including the need for coordi-
nation between developers and
manufacturers of semiconduc-
tor devices, should be taken
into account when solving spe-
cific problems. Plasma etching
of metals is not yet possible, but
we are working on various tech-
niques to address this problem
such as laser ablation technology
provided by our partner, DISCO.
When etching GaAs wafers, prob-
lems arise due to the use of chlo-
rine plasma, which must be com-
pletely removed from the surface
of the chips to avoid corrosion.

How successful is cooperation
with DISCO in the field of plasma
dicing?

To effectively promote the new
dicing technology, we needed a
strong partner with a well-devel-
oped sales and service structure
that specializes in this segment

of the market. Cooperation with
DISCO was the best solution, since
it helps to improve our technology,
using the experience of the world
leader in the field of dicing, grind-
ing and thinning systems. For
our Japanese partner, cooperation
with Plasma-Therm is beneficial,
as it allows them to offer custom-
ers a complete range of dicing
solutions, including mechani-
cal, laser and plasma systems. At
the moment, nine plasma dicing
machines have been sold, which
could be perceived as a modest
result, but it should be borne in
mind that the technology is still
in the stage of adaptation to mar-
ket requirements.

What are the main areas of new
developments?

First, optimization of etch-
ing modes of thin layers of gal-
lium nitride is being carried
out. Secondly, the atomic layer
etching (ALE), which allows
to remove layers and their ele-
ments of atomic thickness with
high selectivity, is of great inter-
est. Thirdly, an important task is
to increase the rate of deep sili-
con etch, which will ensure a
reduction in costs, in particu-
lar, in the production of MEMS.
And, finally, we are constantly
working to improve the reliabil-
ity and stability of processes and
the equipment for large volume
production.

How is the collaboration with
ZENCO PLASMA on the supply of
equipment in the Russian mar-
ket conducted?

In the Russian market, the most
demanded plasma etching and
deposition systems are Vision,
Apex and VERSALINE. Engineers
and specialists of our partner
in Russia carry out a full cycle
of work to solve the customer’s
problems: the coordination of
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technical and technological con-
ditions and the requirements of
the customer, the selection of
appropriate equipment model and
configuration, the organization
of laboratory tests at a manufac-
turing plant in the United States,
providing the customer with a
report on the results achieved,
coordination of requirements to
the engineering infrastructure
for the successful launch and
operation of equipment, with the
execution of project work, if nec-
essary, in particular to change
the existing infrastructure or cre-
ate it from scratch in accordance
with the requirements and norms
of technical regulations of the
Russian Federation. For exam-
ple, it is possible to design and to
supply gas supply and gas treat-
ment systems, emission control
systems, vacuum lines, climatic
systems, clean rooms. ZENCO
PLASMA carries out the accep-
tance of equipment in a factory in
the US or Sweden, with possible
participation of end-user represen-
tatives, after which it organizes
the delivery to Russia and the cus-
toms clearance of the equipment
that has passed the acceptance.
Then ZENCO PLASMA’s special-
ists carry out a full range of works
on installation, connection and
testing of equipment for compli-
ance with technological and tech-
nical requirements. In case the
equipment is supplied with non-
standard processes, it is possible
to involve our technologist. After
commissioning the equipment,
warranty service and user support
are provided. During the joint
work, ZENCO PLAZMA has estab-
lished itself as a reliable and qual-
ified partner, which allows us to
confidently offer our sophisticated
high-tech equipment to Russian
customers.

Interview: Dmitry Gudilin





