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Pa3BuTMe TexHosoruMm 3D-uHTerpauum MeHsieT
PbIHOK 3/1€KTPOHUKWN. OAHUM U3 I1aBHbIX HOBAaTOPOB
B 3TOW o6nactu aBnsetca SPTS 13 rpynnbl KoMna-
Hui Orbotech, paspa6aTbiBatowias 1 Bbinyckarowas
LUIMPOKUIA CNEKTP CUCTEM TPaAB/IEHUSI U OCAXKAEHUS
AN 06paboTKN NNACTUH, KOTOpPble MPUMEHSIOTCS
B NPOM3BOACTBE U C60pPKe 3/IeKTPOHHbIX KOMIMO-
HeHTOB. OcHOBaHHasa B 2009 roay KommnaHus 06b-
eauHuNa 6onee Yem 40-1€THMN ONbIT TakKux Gpupm,
kak Trikon Technologies, STS u Aviza Technology.
Momunmo Npoun3BOACTBEHHbIX npeanpuvsTUn
B Hblonopte (Benuko6putaHusa), AnneHTayHe
(CLLHA, wTat MeHcunbBaHusl) n CaH-Xoce (CLUA,
wrat KanugopHus), KoMnaHus wumeeTr oduch
B 19-Tn cTpaHax EBponbl, CeBepHOM AMepUKH, A3umn
M TuxookeaHcKoro peruoHa. B asrycte 2014 roaa
SPTS 6bina KymnjieHa UW3pauibCkoi KOMMaHUewn
Orbotech, BeayLyM MUPOBbIM NOCTaBLLUKOM peLue-
HUA ANs NoBbileHUs 3¢pdeKTUBHOCTU U NPOU3BOA-
CTBa NeYaTHbIX NAaT, NJIOCKUX AUCT/IeeB, CEHCOPHbIX
3KpaHOB, NMOJIyNPOBOAHMKOBbIX MPUG0POB U APYrnx
3/1eKTPOHHbIX KOMMOHEHTOB. O peBOJIIOLMOHHbIX
paspa6otkax SPTS pacckasan KpuctmaH LUBUHA,
BULLe-Npe3naeHT No paboTe Ha eBPONEncKOM pbiHKe
(cnpaBa Ha ¢$OTO C rNaBHbIM BULE-NIPE3UAEHTOM
SHau Hokcom).

The development of advanced packaging
technologies is changing the semiconductor
industry. One of the main innovators in
this field is SPTS Technologies, an Orbotech company, that designs and manufactures a
wide range of etch and deposition wafer processing systems that are used in the production
and packaging of microelectronic devices. Formed in 2009, it brings together over 40 years
experience from such companies as Trikon Technologies, STS and Aviza Technology. With
manufacturing facilities in Newport (UK), Allentown (USA, Pennsylvania), and San Jose (USA,
California), the company operates across 19 countries in Europe, North America and Asia-
Pacific. In August 2014, SPTS was acquired by Orbotech Ltd. (NASDAQ:ORBK), a leading
provider of yield enhancement and production solutions for manufacturers of printed circuit
boards, flat panel displays, touch screens, semiconductors and other electronic components.
Christian Schwind, Vice-President, European Field Operations (on the right in the photo with
Executive Vice President, Andy Noakes), told us about some of SPTS’s revolutionary developments.
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TocmoguH IIBUHI, KaKOBbl OCHOBHBbIE 00/1aCTH
NpHMeHeHHs pelieHHI SPTS?

MBI IpefaraeM CUCTeMBL 06paboTKHU IIONTYIIPOBO-
JTHUKOBBIX IIJIACTHUH 15 IPOU3BOACTBeHHBIX 3a/a4,
IPOTOTUIIMPOBAHUS M HUCCIeLOBAHUM U pa3pabo-
TOK, BKJIIOYasl TAKHe TeXHOJIOTUU, KaK TPaBleHUe
B UHAYKTHUBHO-CBsI3aHHOM ma3Me (ICP), rmybokoe
PpeakTHBHOe HOHHOe TpaBieHue (DRIE), cyxoe Tpas-
JleHHe B IlapaxX IIJIaBUKOBOK KHCJIOTHI, U30TPOIIHOE
TpaBJieHHe KPpeMHU S TUPTOPUIOM KceHOHA (XeF2),
BaKyyMHoOe HamlbIeHHe (PVD), ycH/IeHHOe I1JIa3MOH
XUMUYECKOe 0CaKIeHUe U3 ra30Bou ¢assl (PECVD),
XUMHUYeCcKoe 0CakJeHHe U3 ra3oBoi $a3sbl C UCIIONb-
30BaHMEM MeTa/lJIOOPTaHHUYeCKUX COeJUHEHHUU
(MOCVD), MOJIeKY/ISPHOE OCakaeHHe H3 ra3oBou
daser (MVD) u gp. OCHOBHBIMH 06/IaCTSIMU IIPU-
MeHeHHU S HallHUX CUCTeM SIBJISIOTCS IIPOU3BOLCTBO
MBMC, 3D-c60p1<a, H3TOTOBJIEeHHUE CBETOOHOI OB,
IIpOM3BOACTBO BU-KOMIIOHEHTOB, a TaK>Ke CHJIOBAs
3JIEKTPOHHKA. Bce mepeuricieHHbIe 0671aCTH LeMOH-
CTPUPYIOT BBICOKHE TeMIIbI POCTa, K MBI [I0CTaBIgeM
pelleHU s TUIUPYIOIIUM KOMIIAHHUAM B 3THX Cer-
MEeHTaX.

Kaxkwue pelieHus ripeiaraioTcs 1js 3D-uHTerpamun?
Hamu pemeHus A1 TpaB/IeHUS U OCaKAeHM S [I0CTaB-
JISIIOTCS BCeM BeAYIIHMM KOMIIAHUSIM, CIelHaJlU3U-
PYIOIIMMCS Ha ayTCOPCHHTIOBBIX COOPKe U TeCTHpOBa-
HUH [OTYIIPOBOSHUKOBBIX KOMIIOHeHTOB (OSAT), psny
dayHIpH M KOMIIJIEKCHBIX np0H3BonHTeneﬁ (IDM) mis
peanusanyu MpoLeccoB HHTerpaliii Ha YpOBHe I1Ja-

CTHHBIL. MBI ABJISIEMCS B YIIHMM IIOCTaBIIHKOM CHCTEM
PVD [t MHTerpaliMy Ha YPOBHE IIJIACTHUHEI C IIPHMe-
HeHHEM II0JIMMePHBIX MaTPHUIL (FOWLP) - cermeHTa,
e MOHCTPUPYIOIIEro cpeHErof0BoON TeMII PocTa
80%. Emie ogHOM 06/1aCThI0 KOMIIETEHIIUH SIBJISETCS
3D-uHTerpanus C MCIIOJb30BAHHEM II€PeXOMHBIX
OTBEpPCTHM B KpeMHMeBOH maacTtule (TSV)., Hamwu
BeayIlnuMe B oTpaciu cuctemsl DRIE obecreyuBaoT
BBICOKOCKOPOCTHOe GOpPMUpPOBaHHUE CaMOM IINPOKOMN
HOMEHKJIaTyprl 0TBepcTUH TSV, Iocsie 4ero oHU MOTYT
3aII0JIHATHCS MeIbIO C UCIIO/Ib30BaHHEeM MOHHOM PVD-
TeXHOJIOTUH.

HoBoe nepcrekTHBHOE HallpaB/IeHHe — I1JIa3MOXH-
MHUYeCKoe pasfeieHHe KpucTaanos metonoM DRIE,
KOTOpas SIBAsIeTCS albTepPHATUBOM MeXaHHUYeCKOMN
Pe3Ke, CONPSI’KEHHOM C BLICOKMM PHCKOM IIOBPeXKe-
HH S YUIIOB, U JOPOTOCTOSIIIHMM JIa3epHBIM CUCTEeMaM.
Jta TexHosorus obecreunBaet g0 80% 6oee r3dpPpex-
THBHOE HCII0/Ib30BaHMe IIJIOIAH IJIACTUHEL U 40 100%
60j1ee BLICOKMH BBIXOM, TOMHBIX, [1/Ta3MOXUMUYECKas
06paboTKa MOSKET BBIIIOJHSTHCS IO HJIH II0CTIe IIJIH-
$oBKH. B mmepBoM ciiyuyae B IIJIaCTHHE IIPOTPaBIIU-
BAaIOTCS I71yboKkHe KaHABKH, U KPUCTAJJIBL pasje-
JISI0TCS B IIpoliecce MIHGOBKH 06paTHOM CTOPOHBI.

KakHe TeXHOJIOTHH BOCTpe60BaHbI B IIPOHU3BOJICTBE
MBMC?

[TogaBnsiomiee 601bIIMHCTBO MEMS-yCTPOMCTB K3ro0-
TaBJIMBAETCSI C UCIIONb30BaHHeM Bosch-mrporiecca Tpas-
7eHUsl KPeMHHUSI, KOTOPBIM IIPUMeHseTcs yxke boee
20 net. Kommnanus Bosch paspaborana sTor mporecc

Mr. Schwind, what are the main
applications of SPTS's solutions?
We supply a wide range of semi-
conductor wafer processing sys-
tems and solutions for R&D, pilot
and high volume production,
including such technologies as
inductively coupled plasma (ICP)
etch, deep reactive ion etch (DRIE),
dry release etch using hydroflu-
oric acid (HF) vapor, isotropic etch
of silicon using xenon difluoride
(XeF2), physical vapor deposition
(PVD), plasma enhanced chem-
ical vapor deposition (PECVD),
metal-organic chemical vapor
deposition (MOCVD), molecu-
lar vapor deposition (MVD), etc.
The core end-market applications

for our solutions are microelec-
tromechanical systems (MEMS),
advanced packaging, LED manu-
facturing, RF-IC and power semi-
conductors. All these areas show
high growth, and we supply to
leading companies in each of
these sectors.

What solutions do you offer for
advanced packaging applications?
We supply etch and deposi-
tion solutions to all the leading
OSAT’s, several foundries and
IDM’s for their wafer level pack-
aging schemes. We are the lead-
ing supplier of PVD systems to the
fan-out wafer level packaging seg-
ment (FOWLP), a format that is

growing at 80% CAGR. Another
area of expertise is 3D stacking
of dies using through-silicon vias
(TSVs). Our industry leading DRIE
systems create the broadest range
of TSV types at high rates, and
then we can line with Cu metal
layers using our ionized PVD
technology.

A new area of great promise is
plasma dicing, where we singulate
die using DRIE as an alternative to
damaging mechanical dicing using
saw blades or expensive laser sys-
tems. It provides up to 80% more
efficient use of the wafer area, up
to 100% higher yield, and results in
stronger die. Plasma dicing can be
performed before or after grinding.
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Ha HameM o60pyZoBaHUM, U MBI IEPBBIMHU IIOJIY-
YMIU JIMIIeH3UIO Ha ero peajiM3aliio. B HacTos-
IIee BpeMsI B 9KCIUTyaTallMKU HaxoguTcs 6omee 1100
HalIMX CUCTEeM TPaBJIeHUS KPeMHHUS, YTO IPHU-
MepHO B 10 pa3 6osbiue, yeM y 6HKaMIIero KOH-
KypeHTa. Hamu cuctemMsl Omega oCHallleHbl 3ama-
TEHTOBAHHBIM JBOMHBLIM IIJIa3MEHHBIM HCTOY-
HHUKOM, KOTOPBIH obeclieurBaeT MaKCHMaJIbHbIE
CKOPOCTh ¥ TOUHOCTh TPaBJIeHUSA. DTHU CUCTEMBI
OPUMEHSIOTCSA B IIPOU3BOLACTBE MHUKPOOOHOB,
aKCeJlepoMeTpOB, TUPOCKOIIOB U MeAHUILIMHCKUX
YCTPOMCTB.

Eme onuH TUIT MEMS - GUIBTPH Ha 06BbeMHBIX
AKYCTHYeCKHX BOJHAaX, B KOTOPHIX I1be303JIeK-
TpPHUYeCKHe CBOMCTBA HUTPUAA anoMHUHUS (AIN)
HMCIIO/IB3YIOTCA OIS QUIBTPALIMH paJHOCHUTHAJIOB
B MoOuIBbHEBIX TenmeboHax. SPTS umeer 15-1etT-
HHUH OIBIT B obiacTtu ocaxkmeHus AIN, a Hama
PVD-cucTeMa Sigma sIBJsIeTCS JIMJePOM PBIHKA.
AIN Bce mupe npuMeHSIeTCS U B APYTUX THIIAX
MEMS, TaKHUX KaK MUKPOQOHBI U JAaTUMUKHU OTIIe-
YaTKOB HaJbleB. MH IIpepjaraeM CHCTeMBI
IJis IacTuH AIN OHaMeTpoM Kak 150 MM, Tak
u 200 MmM.

In the first case, deep dicing lanes

Bulk Acoustic Waves (BAW) fil-

C KaKHMH BBI30BAMH HPHXOAHTCS CTAJIKHBATBCS
IpH paboTe Ha HOBBIX PBIHKAX?

[71aBHBIHF BBI30B CETOHS COCTOMT B TOM, YTOOHI CITpa-
BUTBCS C PACTYILIMM CIIPOCOM Ha Hallle 0b6opyIoBaHue,
YTO 3aCTaBJsET HAC [TOBBIIIATH 3GPEeKTUBHOCTH PAOOTEI
U yAeNsITh MAaKCHMYM BHUMAHHUS BBIIIOTHEHUIO 06513a-
TeJIbCTB Iepefi 3aKa3uMKaMH. MbI He ITpHeMIeM KOM-
IIPOMHCCOB B BOIIPOCAX KadeCTBa 0OCTYy>KMUBAHHUSI, YTO
HoATBepP>KAaeTcst Harpagamu Excellence Awards, mony-
YeHHBIMH OT HaIlIUX K/IMeHTOB.

HackonbKo BaskeH /1151 BaC POCCHHCKHH PhIHOK?
POCCHIICKUN PIHOK HMeeT GOIbIION IIOTeHIIHA IS
obopymoBaHus SPTS. Komnanus "HKkap-Mmymnsc,
SIBJISIONASICS. HAIMM eAMHCTBeHHBIM aBTOPH30BaH-
HBIM areHTOM, ysKe YCTAHOBHJIA HeCKO/IbKO KJIaCTePHBIX
cucteM. OHa peryJsipHO OpraHU3yeT [/I POCCUHCKUX
3aKa3uyMKOB TeXHUUYeCKHe CeMHUHaphl, KOTOpble IIPo-
XOZISIT C HeM3MeHHBIM ycIleXoM. JlyMalo, YTo MM POKHE
CIIeKTP HANIMX TeXHOJIOIHYeCKUX pelleHHUH B byny-
ImeM IIOMOYKeT POCCHHMCKHUM IIPeAIPUSTHSM BBIHTH
Ha HOBBII yPOBeHb IIPOM3BOACTBEHHOM MOIIHOCTH
Y KayecTBa IIPOAYKIIHU.

Hnmepsbto: Imumpuii Tyouaun

have an uncompromising com-
mitment to our customers’ suc-

are etched and die are singulated
during the backside grinding.

What technologies are in
demand in the manufacturing of
MEMS?

The vast majority of MEMS devices
use the Bosch process, a silicon
etch process that has been in pro-
duction for more than 20 years.
Bosch invented this process on our
equipment and we were the first
licensee of the process. Today,
we have more than 1,100 Si etch
chambers in use, that’s about
10 times more than our nearest
competitor. Our Omega plasma
etch systems are equipped with a
patented dual plasma source that
provides the highest etch rate and
maximum precision, and are used
to make microphones, acceler-
ometers, gyroscopes and medical
devices.
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ters are another type of MEMS
device, and uses the piezoelectric
properties of Aluminum Nitride
(AIN) to filter RF signals inside
cellphones. SPTS has over 15 years’
experience in these applications
and our Sigma PVD system is the
market leader in the deposition of
AIN. The same material is start-
ing to find new applications in
the broader MEMS market, such
as microphones and fingerprint
sensors. We offer solutions for AIN
deposition for both 150 mm and
200 mm wafers.

What are the challenges faced in
new markets?

The main challenge for us today is
to cope with the ramp in demand
for our equipment, which contin-
ually pushes us to greater opera-
tional efficiencies and to deliver
on customer commitments. We

cess which is demonstrated by the
high quality of customer service
we provide and acknowledged by
the "Supply Excellence Awards" we
have been given by our customers.

How important for SPTS is the
Russian market?

The Russian market provides great
potential for SPTS. Ikar-Impulse,
who are our sole authorized agents
for SPTS in the region, has already
installed several SPTS cluster sys-
tems. They regularly hold techni-
cal seminars for Russian custom-
ers that have been very success-
ful. I believe our comprehensive
range of process solutions will
help Russian enterprises to enter
a new level of production capacity
and product quality.

Interview: Dmitry Gudilin



