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KomnaHusa "Ukap-Umnynbc"  cneumanusmpyetcs
Ha MOArOoTOBKE U OMTMMU3ALMU TEXHOJIOrUYECKUX
peweHUn AN MUKPOIIEKTPOHUKW,  BKJkovas
npoekTMpoBaHue KoHdurypauum o6opypoBaHus,
NnocTtaBKy, 3amyck W  MNOAAEPXKYy  CUCTEM
B rapaHTUMHbLIA W MOCAErapaHTUMHBLIA Nepuoga.
MNpepgnaraloTcs  peweHuMs  pas  Npov3BOACTBA
NnoJiyrnpoBOAHUKOBBIX MPUGOPOB U UHTErpasibHbIX
cxem, Bkaoyas BY- n CBY-TpaH3ucTopbl, Npnbopos
¢oToHMKKN, B TOM uucne csetogmopos, MIMC.
OpHo U3 nepBbix B PoccMn KOMMNaHWUS aKTUBHO
npopsuraet TexHonoruu 3D-uHTerpauuun. loaxop,
"Ukap-Umnynbc" K MoOAepHUsaLMM POCCUNCKON
MUKPO3/IEKTPOHUKU BO MHOIMOM OTpaXkaeT CJIoraH,
BbIHECEHHbI B 3aro/IoBOK HacTosLen ny6avkaumu.
FeHepanbHbI  AupeKTOop  KoMnaHuW, Mwuxaun
KoHcTaHTMHOBMY KabaHoB, nto6esHO cornacuncs
OTBETUTb Ha BOMPOChI HALLIEro XypHana.
Ikar-Impulse Ltd. specializes in the development and optimization of technical solutions for
microelectronics, including design of equipment configuration, supply, commissioning and
support of systems during warranty and post-warranty period. Solutions for the production of
semiconductor devices and integrated circuits, including RF and microwave transistors, photonic
devices, including LEDs, MEMS are offered. One of the first in Russia, the company actively
promotes the advanced packaging. The slogan in the title of this publication largely reflects the
company’s approach to modernization of Russian microelectronics. Michael K. Kabanov, General

Manager of the Ikar-Impulse Ltd., has kindly agreed to answer the questions of our journal.

Muxaun KOHCTAHTHHOBHY, BBl MHOTO JIeT pabo-
TaeTe B MUKPOJ/JIeKTPOHHKE, KaKOBO, Ha Balll B3IIS/,
cerogHsilHee COCTOSTHHE OTpac/iH B Poccun?

Ha 3ToT, Ha mepBBHIM B3I/ AOCTATOYHO IIPOCTOM
BOIIPOC, OTBET He TaK OueBHeH. KoHeYHOo, MBI He 3aHH-
MaeMcsl IVIaHUPOBaHHUeM paboThl BCeH OTPaCiIH, HO
II0[1e/TFOCh CBOMM "'B3IJISIZIOM CHHU3Y'.

K cimoBy o moeMm ombiTe: g 3aKoHYHI MHCucC,
daxynpreT IIMII (II0yIIPOBOLHKUKOBbBIE MaTepPHaJIbL
Y Ipubopsl) 1o Kadenpe, KOTOPYIO BO3IIABISI SIKOB
Auppeesud ®enoToB, a HAalIMMM IIpernofaBare-
nsiMU 6bIIM TaKHe BBIJAOIIMeECS yueHble K HHKeHepbl
Kak, HanpuMep, CycaHHa ['ykacoBHa MazosiH, [epMaH
AnexcaHzapoBuy Kyberkuri (taypeat CTaTHHCKOM IIpe-
Muu 1951 roga). S upe3BeIdaiiHo 61arogaper M. OHU
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OBLIH CIelMaMNCTaMU BbICOYAHIIe KBATUPUKALIKH,
INPUHKMMAJIH y4yacTHe B CO3LaHHUHU IIePBOrO COBET-
CKOT'0 TPAaH3MCTOpPa B BO MHOTOM 3aJI05KMJIM OCHOBBI
OTpaciH.

MHoromy meHst Hay4yu/aa pabora B HUH "Tlynscap”
(/a2 A-3562). HaBepHoe, MOXHO yTBEpPKOATh, UTO
MHKPO3/IeKTPOHHKA Haya/laCch KMEHHO OTTYyAA. 3aTeM
6bl71a CO3MaHA OTPAC/Ib C MOTYUYHMH KOPIIOPALUSIMH
B 3eneHorpane, Boponeske, JlenuHrpazne. ITomumo
3TOro, 6p110 2I'Y MUHUCTEPCTBA 3/IEKTPOHHOM IPO-
MBIIIJIEHHOCTH, 06beJUHSIBIIee 32 MOIHENIIUX ITpef-
NPUSTUS, HAIPUMepP, KUeBCKUH "KpHcTasl', HOBro-
poackyro "TlnaHety", puskcKyo "Anbdy", IpeaIpUsTHS
B CapaHcke, Opre, HoBocubupcke, HBaHO-OPaHKOBCKE,
XepcoHe, TOMH/IMHO U T.[.
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Ec/iy BBl IOCMOTPUTE Ha UCTOPUIO BOSHUKHOBEHHU S
dupM, JOMUHHPYOIIHUX Celdac Ha PrlHKE MHUKPO-
37eKTPOHUKHU, TO OOHAPYKUTe, YTO MHOTHe M3 HHUX
nmubo 6p11K 06pa3oBaHbl B Havyase 1980-x romos, n1ubo
IIPOLIH B 3TO BpeMs TpPaHCHOpMaLIHIO, KOTOpas OIIpese-
JIeT UX JTUAUPYIOIee II0JIOKeHKe B HaCTosIllee BpeMs.
Hanpumep, komnauus DISCO (kcTaTu, ee Ha3BaHHe
He MMeeT HU4ero obmero ¢ My3slKoM WK IIaCTHH-
KaMH - 3T0 HaudasbHble 6yKkBbI 0T Dai-Ichi Seitosho Co.),
MOABUBINASACA B 1937 rogy ¥ moHavaay 3aHHMMaBIIasCs
abpasuBaMu, B 1975 rosy cosjaa MepByIO YyCTAHOBKY
pe3sku - DAD2H. CerogHs, 3aHUMAsICh o6opy,£[013aHueM
TOJIBKO [I/151 TPeX Ollepaliki ~ Pe3KH, NJIUGOBKHU U IIONIH-
poBku (Kiru, Kezuru, Migaku) - mpakTu4ecKku TOIbKO
IJISI MUKPO3JIEKTPOHUKH, DISCO mpeBpaTHiach B MeXK-
IyHApOIHYIO KOPIIOPAIIHIO C 06beMOM IOMOBBIX ITPOAAsK
OKOJTI0 MHJITMAPAA T0/I/IaPOB.

Jlpyror npumep - kommaHust HANMI Semiconductor,
KOTOpyIo B 1980 rozly oCHOBaJI OBIBIIKI HHKeHep KOMIIa-
HuU Motorola, KBak Hxo-KBoH (prc.1). B MapTe TeKyIero
rosia KOMIIaHHs 06BsIBHIIA 00 OTKPBITUH HOBOK YKCTOM
KOMHaThI (PHC.2 U 3), Iie OHOBPeMeHHO MOKHO COOHpaTh
10 100 equHUL 060pymoBaHUS (ITOMHAS MOLIHOCTh KOM-
HaHUU - 150 eIUHUILL), U O pa3pa60TKe HOBOI'O, IIeCTOr0
IIOKOJIEHU S YCTaHOBOK Vision and Placement (pric.4), KoTo-
PBIX 1998 roma BeIIyIIeHO 0K010 2000 e AU HMULIL. XOPOLIIO,
KOHEYHO, UMETh PSIIOM C COBOF TaKOro FUraHTa, KaK
Samsung, HO CeKPEeT ycIiexa a/IeKo He TOJIbKO B 3TOM. U,
1of06HbIe ITPUMEPB MOSKHO ITPOZIOJIKATb.

Bce 3HaioT, uTo Impoucxonuio B CoserckoMm Corose
B BOCBMU/IECSThIE FOfbl. XOTS B TO BpeMsl §y POCCUHCKHX
npeAnpUsTHI 6BII0 JOCTATOUHO MHOTO TeXHOJIO-

Puc.1. Keak Hxo-KgoH, npedcedamenp npagaeHus HANMI
Semiconductor, npu epy4eHuu Hazpadel MNpe3udeHma Kopeu
8 2013 200y

Fig.1. Kwak Nho-Kwon, Chairman of HANMI Semiconductor,
received award of President of Korea in 2013

Mr. Kabanov, you have been work-
ing in microelectronics for many
years, what is in your opinion the
current state of the industry in
Russia?

The answer to this, at first glance,
a simple enough question, is not so
obvious. Of course, we do not deal
with planning across the indus-
try, but can share our "view from
below".

Speaking of my experience: I
graduated from MISIS, faculty
of semiconductor materials and
devices in the department, which
was headed by Yakov Fedotov, and
our teachers were such outstand-
ing scientists and engineers as,

for example, Susanna Madoyan,
German Kubetsky (Stalin prize
winner in 1951). I am extremely
grateful to them. They were experts
of the highest qualification partic-
ipated in the creation of the first
Soviet transistor and largely laid
the foundations of the industry.
Work in Pulsar scientific
research institute has taught me a
lot. Probably, it is possible to claim
that the Russian microelectronics
began from there. Then the indus-
try with powerful corporations in
Zelenograd, Voronezh, Leningrad
has been created. In addition,
there was a separate department
of the Ministry of electronics

industry with 32 powerful enter-
prises, among which were Crystal
in Kiev, Planet in Novgorod, Alpha
in Riga, the factories in Saransk,
Orel, Novosibirsk, Ivano-Frankivsk,
Kherson, Tomilino, etc.

If you look at the history of firms
that are dominant now in the
microelectronics market, then you
will find that many of them either
were formed in the early 1980-ies,
or have carried out at this time
transformation, which determines
their leading position at present.
For example, DISCO Corporation
(by the way, her name has noth-
ing to do with music or record
media - this is the initial letters
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Puc.2. icmopust HANMI Semiconductor - 3mo ucmopusi NoCmMosiHHO20 pasgumusi
Fig.2. History of HANMI Semiconductor is story of constant development

TUYeCKUX 33/1eJI0B, YTOOBI CO BpeMeHeM HAaHMTU CBOU
HUINY B MU POBOM pa3fie/leHuH TPy/a, JIOTHKA UCTOPUH
He I103BOJIMJIA Ce/IaTh 3TOrO.

Cenyac, B ompefieleHHOM CMBIC/Ie, POCCHHCKAS
MHKPO3/IeKTPOHHKA BO3BpalllaeT yTpadeHHbIe I103U-
LUK - IIPOHUCXOAUT MOAEePHHU3AIUs 060pynoBaHUS,
06HOBJIEHMe IPeIIPUSITHUI U IIOSBIISIOTCS MOJIOJBIE,
CrI0cobHBIE U ysKe UCKYLIeHHBble HH>XeHepbl. OLHAKO
Ha/I0 ©UMeTh BBH[Y, UTO CO3JAHKe LIKOJBI CIIeLIUaJIH-

CTOB, UHQPACTPYKTYpPhl IpefIpUsATHUI B YCIOBUAIX
Ype3BbIYANHO OBICTPOro Pa3BUTHSI TEXHOIOIHHM MUKPO-
3JIeKTPOHUKH — [eJI0 COBCEeM He IIPOCToe, KOTOpoe Tpe-
byeT ocoboro BHUMAaHUS U, IIaBHOe, TepIieHUsI. Kpome
TOTO, HBIHEIIHNWEe MHBECTHIIMU B MHKPOIJIEKTPO-
HHKY - 3TO y>Ke He Te COTHH ThICSIY py61eit, KoTOpble Tpa-
T Ha HUOKP B CoBeTckom Coro3e, a MUJITHAPABL SO/
JIapoB, IIpHYeM B pe3ysbTaTe TpebyeTcs IPOTUCHYTHCS
Ha IIeperloJTHeHHBIHM PHIHOK, Ha KOTOPOM sI6JIOKY Herze

from the "Dai-Ichi Seitosho Co."),
established in 1937 and at first being
engaged in abrasives, in 1975 has
created the first dicing machine,
DAD2H. Today, being engaged in
the manufacturing of equipment
only for three operations - dic-
ing, grinding and polishing (Kiru,
Kezuru, Migaku) - practically only
for microelectronics, DISCO has
become an international corpora-
tion with annual sales of about a
billion dollars.

Another example is HANMI
Semiconductor, which was founded
in 1980, by Kwak Nho-Kwon (Fig.1),
a former engineer of Motorola. In
March of this year, the company
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has announced the opening of a
new clean room (Fig.2 and 3) where
it is possible to assembly simultane-
ously up to 100 units of equipment
(total capacity - 150 units), and the
development of a new, sixth gen-
eration of Vision and Placement
(Fig.4), which was produced since
1998 in quantities around 2000
units. Of course, it is good to
have near itself such a giant as
Samsung, but the secret of success
isnot only this. And such examples
can be continued.

All know what happened in
the Soviet Union in the eighties.
Although, Russian companies had
a lot of technological advances that

could allow to find their niches in
the global market, logic of history
has not allowed to do that.

Now, in a sense, the Russian
microelectronics regains posi-
tions: equipment and facilities are
modernized, young, talented and
already experienced engineers are
appeared. However, it should be
borne in mind that the creation
of the school of specialists, infra-
structure of enterprises is not easy
in the conditions of extremely rapid
development of the semiconduc-
tor technology and requires special
attention and, most importantly,
patience. In addition, the current
investments in microelectronics
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Puc.3. Omkpbimue Ho8020 Yucmozo nomeweHuss HANMI Semiconductor
Fig.3. Opening of new clean room at HANMI Semiconductor

yIIaCTh U Ille HaC HUKTO He KJET, TO eCTh PUCKU OYeHb
BBICOKH. O HaKoO, OIIBIT TeX >Ke TaliBaHs, Kopeu u Apy-
THX TOBOPHT, UTO JIeJIo 3T0 He 6e3HaeskKHoe.

MBI peryasipHo IIpOBOAUM Hefajieko oT MIoHxeHa
TeXHOJIOTHYeCKHEe CeMHHAPBI, Ha KOTOPBIX 3HAKOMHM
C HOBUHKAMH U TeHJEHIIUAMHU Pa3BUTHS TEXHOJIOTHH,
JTHU CEMHHAPHI IIOCEINAIOT CIeLMaTHUCTH He TOThKO
13 POCCUH, HO U U3 IPYT'UX, [TTaBHBIM 06pa3oM, OBIBIIKX
COITMA/IUCTUYEeCKUX CTPaH. Tak BOT, MBI 0GHAPYKHIIH,

YTO COOCTBEHHBIX, HAl[MOHA/IBHBIX ITPOM3BOJICTB MUKPO-
3JIEKTPOHHUKHU TaM yKe IMPAaKTHUYeCKH He 0CTaJIoCh:
BCe IIPOU3BOAUTEIU C XOPOIIMMH LIKOJTAMH, HAIIPH-
mep TESLA u fajiee 110 CIIMCKY, Temeph IIPpHUHAaIesKaT
KpYIIHBIM Kopriopauusam Kopewu, CIIA, SIOHHY U T.[.
OTe4yeCTBeHHOM MHKPO3JIeKTPOHHKE B 3TOM CMBIC/Ie
I10Be3/I0 ~ OHa BCe ellle POCCHMCKAs.

C Moel TOUKHU 3peHHMs, CTPYKTypa OTpaciIu IIOCTe-
IIeHHO BOCCTaHAB/IIMBAETCS, a COCTOSSHME OTAEIbHBIX

are already not hundreds of thou-
sands of rubles spent on R&D in the
Soviet Union, it is billions of dol-
lars. And as a result it is required
to squeeze in the crowded market
where nobody waits for us, that is,
the risks are very high. However,
the experience of Taiwan, Korea
and others said that However, the
experience of Taiwan, Korea and
other countries shows that the case
is not hopeless.

We regularly arrange the tech-
nology seminars near Munich to
introduce new products and trends
in technology. These seminars are
visited by professionals not only
from Russia but also from other,

mainly former socialist countries.
So, we have found that there is
practically no own, national pro-
duction of microelectronics there
already: all producers with good
schools, for example TESLA, belong
to large corporations of Korea, the
USA, Japan, etc. now. Domestic
microelectronics is lucky in this
sense, because it is still Russian.

From my point of view, the struc-
ture of the industry is gradually
recovering, and the state of compa-
nies largely depends on the experi-
ence and skills of managers: there
are examples of efficiently develop-
ing companies, although there is
not many of them.

What technologies are most
important to Russia?
When I worked at the Pulsar, we
did everything ourselves: special
departments prepared materials
(silicon wafers, etc.), developed pro-
cesses (oxidation, deposition, epi-
taxy, etc.), developed semiconduc-
tor devices, instrumentation, etc.
Moreover, this structure was more
or less repeated in the departments
of the institute. Other enterprises
in the industry were organized in
the same way. Pulsar’s plant and
institute have employed about
6 thousand people.

The already mentioned Japanese
DISCO Corporation has about
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Puc.4. LLlecmoe nokoneHue ycmaHosok Vision and Placement
Fig.4. Sixth generation of Vision and Placement

NIpeIIPUSTHH B 6OTBIIEN CTEIIeHH 3aBUCHUT OT OIBITA
Y YMeHHS PyKOBOAHTEIH: eCTh IPUMepPBl UCKII0YH-
TeqbHO 3P PeKTUBHO Pa3BHUBAIOIIUXCSI KOMIAHUH,
IIPaBJa UX He TaK MHOTO.

KakHe TeXHO/IOTHH Hanbo/lee aKTya/IbHbI 115 Poccun?
Korza st pabotan B HUU "Tlynbcap”, To TaM Aenaau Bee:
6bLI0 TOApa3/ie/ieHHe, TOTOBUBIIIee MaTepHaJIbI (KpeM-
HUEBBIe IIACTHUHEI U T.[.), 6bUIH pa3paboTUuKU Ipo-
11eCCOB (OKHC/IeHHe, OCaKeHHe, SITUTAKCHUS U T.1.), Pa3-
PaboTUHKH II0TyIIPOBOLHUKOBBIX IIPHOOPOB, H3MEPH-
TeJIBHOM aIlIIapaTypel U T.%. Bosee Toro, sTa CTpyKTypa

B OOJIBIIIe M/IM MeHblIIek CTeIleHH [TOBTOPSIACh B OTZe-
nax HHUH. [Togo6HbIM 5Ke 06pa3om 6bLIH OpraHHU30BaHBI
U IpyTHe IIpeIIpyUsTHs oTpaciu. B HUU "Tlynecap”, 065-
eMHSBIIEM 3aBOJ, U HHCTUTYT, PaboTaso oKoso 6 ThIC.
YesIoBeK.

Y>Kke yIIOMSIHYTasi MHOH SIIIOHCKasl KoMIlaHUs DISCO
HACYHTHIBAET OKOJIO 4 THIC. Y€JI0BEK, HO CIelHa/TH3H-
pyeTcs Bcero Ha Tpex TeXHOJIOIrMYeCKHUX OIepalHsx:
pesKe, IUIHQOBKe, MoNUpPoBKe. O6paTuBmIKCch B DISCO,
3aKa34YHK I10JIy4aeT 3aKOHYEHHOe pelleHHe, BKIK-
yalollee TeXHOJOrHi0, obopyloBaHUe, PacXoJHEIe
MaTepHajbl, TeXHHUYECKYIO IMOALEPKKY. ITOT IIpHU-
Mep IOKa3blBaeT, KaK U3MeHMJIaCh OTPAC/b, ee CTPYK-
Typa, ¥ HACKOJIbKO BaskKHA CIIeLIMaIu3allks OTAeIbHBIX
ee yYaCTHHKOB.

Ho Ba>kHa He TOJIIBKO CTPYKTypa oTpaciu. He meHee
3HAYMMBI CTPYKTYypa IIPeJIIpUATHS U METOAbI YIIpaB-
neHus UM. Heo6Xx0OQMMO HMeTh YeTKHH [OJITO-
CPOUYHBIN IIJIAaH Pa3BUTHA. Elle oA4HMH Ba>XKHBIHU
BOIIPOC — OIlpeJie/leHHe aKLeHTOB U CII0C0b0B pa3BU-
THsI. DKOHOMHYECKAs 1[e71ecoobpa3HOCTh TOT0 HIU
MHOTO PelIeHH J0JI’)KHA OIlpele/lsaThCs IePCIeKTH-
BOM €ro PeajiM3allkHy, a He CTeIIeHbI0 3aTPAaTHOCTH.

B ugeasne pa3sBuBaTh HYy>kHO Bce! C IpaKTHYeCKOH
TOUKH 3peHus, s, 6e3ycioBHO, cenasa 6bl aKIeHT
Ha TeXHOJIOTUSX 3D-c60p1<1z1 -3D TSV u FO WLP (koTo-
pble 4acTo o6benUHSIOTCS TepMHuHOM Advanced
Packaging), mpeskae Bcero, IOTOMY YTO OHH I103BO-
NS0T IBUTAThCA BIlepe, CO34aBaTh CHCTEMBI B KOP-
myce (SiP), He Tepsisi BpeMeHH Ha YacTHbIe Pa3paboTKu
OTAeIbHBIX KOMIOHEeHTOB. Ceruac U3rOTOBUTE/b
MUKPO3/IeKTPOHHOI0 000pyI0OBaHU S, €C/IK OH X04eT

4 thousand people, but is focused
on only three processes: dicing,
grinding, polishing. DISCO pro-
vides its customers with complete
solutions that include technology,
equipment, supplies, technical
support. This example shows how
the industre and its structure have
changed, and how important is the
specialization of its participants.
But not only the structure of the
industry is important. Enterprise
structure and methods of manage-
ment are no less important. You
must have a clear long-term devel-
opment plan. Another important
issue is determining the accents
and ways of development. Economic
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reasonability of decisions should be
determined by the prospect of its
implementation, not the level of
Costs.

Ideally, we need to develop every-
thing! From a practical point of
view, I certainly would focus on
the advanced packaging technolo-
gies - 3D TSV, FO WLP, because they
allow to move forward, to create sys-
tem in a package (SiP), without los-
ing time for development of the indi-
vidual components. Today, the man-
ufacturer of microelectronic equip-
ment, if he wants to reduce the size,
weight, or improve the parameters
of the system, should conduct long
negotiations with the manufacturer

of the circuitry. With an advanced
packaging, in one form or another,
a system designer can indepen-
dently "compose"” the system, using
chips from a variety of manufactur-
ers. In addition to the technical side
of things, it is also a powerful eco-
nomic factor of development.

What solutions do you offer for
Russian microelectronics?

Our long-term partners are the
Japanese DISCO Corporation, or
rather, its European subsidiary
DHE (DISCO Hi Tec Europe GmbH)
located in Munich, the Korean
HANMI Semiconductor (Incheon)
and SPTS (Newport, UK).
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Puc.5. Mpodykmosas auxetika HANMI Semiconductor
Fig.5. Product range of HANMI Semiconductor

YMEHBIIUTE Pa3Mephl, BeC, yIYUYIIHUTh IIapaMeTpPhl
CUCTeMBI, JOJI’KeH BeCTH JOJITHe [IePeroBOPhL C U3ro-
TOBHUTEeJEeM 371eMeHTHOH 6a3el. OBiages 3D B TOM
WU UHOM BHJIe, CUCTEMIIHMK MOXXeT CAMOCTOSITE/IBHO

I would like to tell you more
about DISCO. All the company’s
production is concentrated in
Japan, but the network of branches
enables to coordinate the work on
all continents. In our case, the
cooperation is conducted with the
DHE, the competence of which
includes the sale and support of
DISCO’s products in Europe. DHE
has a staff of engineers and tech-
nologists, who, besides working at
the customer site, have the oppor-
tunity to practice and to execute
orders in the clean room of DHE.
Currently, more than 500 custom-
ers from all over the world use these
services, about 10 thousand wafers

are processed per month, from sin-
gle individual orders to large-scale
production.

Taking into account the unique
nature of the company’s equipment
and frequent earthquakes in Japan,
according to the request of custom-
ers, DISCO maintains a large prod-
uct stocks and has duplicated all
productions in the new multi-sto-
rey buildings with special protec-
tion from earthquakes.

DISCO is distinguished by an
exclusive focus on the needs of
the customer. Attention is given
to each, even very small cus-
tomer. The logic is simple: with
providing a unique technological

"HabUpaTh' CUCTEMBI, HCIIOIb3YsI YUIIBI CAMBIX PA3HO-
06pasHbIX POU3BOAKTENEel. [IOMHMO TeXHUYEeCKOM
CTOPOHBI flefIa, 3TO ellle ¥ MOIIHBIK SKOHOMHUYeCKU I
baKTOop pasBUTHSA.

solution DISCO allows customer to
obtain competitive advantages. As
a result, it captures more and more
market segments.

There are many examples of the
success of such cooperation. For
example, DISCO has developed the
DBG (Dicing Before Grinding) tech-
nology specifically for one com-
pany (now quite famous) at the
beginning of its way. As a result, it
has become one of the world lead-
ers in their field. Now, its equip-
ment base includes 25 DBG lines
and more than 350 fully automatic
dicing machines. By the way, in
Russia, at present, only a few units
of fully automated equipment for
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KOMNETEHTHOE MHEHME

Kakue pemeHHs MnpenjaraeT KOMIAaHHSA
"Hkap-UMnyabc” POCCHHCKHM NpeANPHITHIM
MHKPO3/1eKTPOHHKH?

HamyMu MHOrOJIeTHUMU IMapTHePaMU SBIAIOTCS
SAnoHcKasg koMnaHus DISCO, a TouHee - ee eBpoIew-
ckut dpunuan DHE (DISCO Hi Tec Europe GmbH), pacrio-
TIO’KeHHBIN B MIOHXeHe, KopelicKast KoMIaHus HANMI
Semiconductor (MT4yeon) 1 Kommnanus SPTS (Heromopr,
BeTuKOOpUTAHHS).

Pacckasky HecKonbKo bonee mogpo6Ho o DISCO. Bee
[IPOM3BOJCTBO KOMIIAHHUH COCPEIOTOYEHO B SIIOHUH,
HO CeTb QUIINAJIOB I103BO/IsIeT KOOPAUHUPOBATH paboTy
Ha BCeX KOHTHHeHTax. B HalleM ciiy4yae COTpyaHHYe-
cTBO BefieTcsi ¢ DHE, B KOMIIeTEHIIUIO KOTOPOK BXOASIT
Ipofaska u mnopgepskka mpoaykuuu DISCO B EBporre.
DHE o6nagaer co6CTBEHHBIM LITATOM HHKeHEpOB-
HaJaJ4YUKOB U HH>KeHePOB-TeXHOJIOLOB, KOTOphIe,
IIOMHUMO PaboTsl Ha TEPPUTOPUU 3aKa3YHUKA, UMEIOT
BO3MOYKHOCTb IIPaKTHKOBAThCS W BBIIIOJIHATD 3aKa3bl
B cOOCTBeHHOM 4HCTOM KoMHaTe DHE. B HacTosimee
BpeMsI 3STUMHU yCJIyTaMU I0/b3y0TCs 6oee 500 3akas-
YHKOB CO BCEI'O MHPa, a B Mecs1] 06pabaTbiBaeTCst OKOJIO
10 ThIC. mIACTHH, OT MITYYHBIX 3aKa30B 10 MHAUBHIY-
aJIbHOMY 3aIaHHIO 10 CEPUIIHOM IIPOAYKLIUH.

YuuThIBasi YHUKAIbHBIN XapakTep obopynoBa-
HMS KOMIIAHHMHM U YacThle 3eMJ/IeTPsICeHUs B SIIIOHKH,
1o mpockbe 3aKka3uukoB DISCO moamepskyUBaeT 3HAYU-
TeJIbHBIE 3aI1achl IPOAYKIIUH U IpoaybnrpoBaa Bce
IIPOM3BOJCTBO B HOBBIX MHOIO3Ta>KHBIX KOPITYCaX CO CIIe-
LIMa/IBHOM 3aILUTOM OT 3eMJIeTPSICeHU .

DISCO oTnu4yaeT UCKIWOYUTE/IbHAS HalleJIeHHOCTD
Ha 3aIIpoChl 3aKa3uMKa. BHUMaHHe y[essgeTcss Kax-

IOMY, Jaske OUeHb Ma/IeHbKOMY K/IKeHTY. JIorHuKa Ipo-
cTa: obecrieunBasi 3aKa34urKa YHHUKa/IbHBIM T€XHOIOTH-
4yeCKUM pelreHreM, DISCO TeM caMBIM I103BOJISIeT €My
MOJTy4YMTh IIPeMMYILeCTBA Ilepe/i KOHKypPeHTaMHU. Kak
pe3yJIbTaT, OH 3aXBaThIBAET BCe OOIBIINE U HONBIIHI
CerMeHT PhIHKa.

EcTb MHOTO NPUMEPOB YCIIEIHOCTH I0A06HOro
COTpyAHHYecTBa. Hampumep, ofHa U3 KOMIAHHH
(Temepb AOCTAaTOYHO HM3BeCTHAasl) B CAMOM Haualle
CBOEro IyTH BHeJpHJa pa3paborannyio DISCO cre-
LIMaJIbHO A5 Hee TexHonoruio DBC (Dicing Before
Grinding) u, Kak cleCcTBUe, CTala OAHUM U3 MHPO-
BBIX JILJIEPOB B CBoell obnacTu. Temeps mapk ee 06o-
pyZoBaHUs BKIo4YaeT 25 DBC-nuHUE U 6osee 350 mosn-
HOCTBIO aBTOMaTH4YeCKHX YCTAHOBOK pe3KH. K c/1oBy,
B PoCcCHMM B HaCTosillee BpeMs YCTaHOBJIEHO JIHIIb
HeCKOJIbKO eIMHUI] II0JTHOCTbIO aBTOMAaTHUeCKOro
obopynoBaHUS [/Is1 pe3KH U TOIbKO OflHa ITonHas DBG-
JTHUHUS.

Enlle ofyiH 11000IBITHBIN GaKT: IPOH3BOACTBEHHBIH
raH DISCO Ha 2017 rop, y>ke IIpaKTUYeCKH II0JTHOCThIO
3arpyskeH ABYMs BRIPOCIIMMH 'CTapTallaMH .

M35l xoTenu 6bl 06paTUTh BHUMAaHHE POCCHUI-
CKUX IIPeJIpUsTUH Ha Lie/bll psf pemeHuid DISCO.
Hanpumep, Ha TexHosoruo TAIKO (B IiepeBofie C SITIOH-
ckoro - 6apaban). Eciu BBl Korga-Hubyab gepskanu
KPeMHHEBYIO IIJIACTUHY TOIIHMHOM 50 MKM, TO 3Ha-
eTe, YTO OHA M3rubaercs, Kak JUCT bymaru. CyImHOCTb
TexHonoruu TAIKO 3ak/ro4yaeTcssi B TOM, YTO KpeM-
HHUeBas IIaCTHHA CIleliMalbHON Qpe3oil YTOHSeTCs
TOJIBKO B LIEHTPE, a I10 KPasiM OCTAeTCsl "HeTPOHyTas"
KPOMKa (3 MM) HCXOIHOH TONIIHUHEL. IT0 obecrieqrBaer

dicing and only one full DBG line
are installed.

One more curious fact: the
DISCO’s production capacities in
2017 are almost fully occupied by
orders of two grown "startups".

We would like to draw the
attention of the Russian enter-
prises in a number of DISCO’s
solutions. For example, in TAIKO
technology (in translation from
Japanese - a drum). If you ever
held a silicon wafer with a thick-
ness of 50 pm, then you know that
it bends like a sheet of paper. The
essence of TAIKO is that the sili-
con wafer is ground only in the
center and an intact edge of the
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original thickness (3 mm) remains
on the outer most circumference.
This ensures the high stiffness of
the wafer after grinding even if
the thickness is only 18-20 pm at
300 mm wafer size, and allows to
move it and perform subsequent
operations (including operations
with heating, for example, metal
deposition) without additional tem-
porary carriers. One machine with
the TAIKO technology already oper-
ates in Russia, while in the world
about a hundred is in operation.

I would like also to recommend
the following solutions:
+ a line for grinding and dicing,

which allows to obtain wafers

with thickness up to 20 pm in
the mass production. It can be
used, for example, for manufac-
turing of multi-level memory
and in 3D TSV;

« Stealth and Ablation laser dic-
ing, which can be used for
through dicing, and for obtain-
ing tranches in various materi-
als (silicon, gallium arsenide,
sapphire, silicon carbide). I think
that many are interested also in
KABRA technology for laser cut-
ting of SiC wafers, which is a
productive and cost-effective
method.

Large interest can caused by

a new CondoX method allowing



COMPETENT OPINION

SKeCTKOCTb IJIACTHUHBEI II0C/Ie YTOHEHM S, JasKe eC/Iy ee
TOJIIIMHA COCTaB/sgeT Bcero 18-20 MKM IIpU JHaMeTpe
300 MM, U II03BOJISIET IIepeMeIlaTh ee M BBIIIOTHATh
HocjefyIouiye orepanyy (BK/I04asi ollepaliiy C Harpe-
BOM, HaII[pHMep, OCLKIEHHUS MeTaJIIoB) 6e3 IOMONMHU-
TeJIbHBIX BpeMeHHBIX HOCUTe e, B Poccru yske pabo-
TaeT ofjHa MalllMHa ¢ TexHonoruen TAIKO, B To BpeMst
KaK B MHPe UX 3KCILIYaTUPYeTCs OKOJIO COTHH.

TaksKe XOTeI0Ch 6bI TIOPEKOMEH/IOBATH CJIeYIOIIHe
peuleHus:

* IIOJIHYIO IMHHIO yTOHeHU S U Pe3KH, KOTOpas B Mac-
COBOM IIPOM3BOJCTBE I103BOJISIeT YyTOHSTD [IACTUHBI
1o 20 MKM, YTO MOKeT 6bITh UCII0/Ib30BAHO, HAIIPU-
Mep, NPH CO3LaHHUHU MHOTOYPOBHEBOM MaMSTH
U B TexHoioruu 3D TSV;

 na3epHble TexHonoruu Stealth u Ablation, xoTopsre
IIPUMEHSIOTCA KaK /151 CKBO3HOM Pe3KH, TaK U /IS
CO3JaHM S KAaHABOK (tranches) B pa3THYHBIX MaTepU-
anax (KpeMHHUH, apCeHU ], T/, CanipUp, Kapoum
KpeMHHUSI). JlyMalo, MHOTUX 3aHiHTepecyeT U TeXHO-
norus KABRA 1151 1a3epHOro Hape3aHus IIJIaCTUH
SiC, KoTopasi IBNSIeTCS IPOU3BOAUTEIbHBIM U HHU3-
KO3aTpaTHBIM METOJOM.

BompIIor HHTepec MOXKeT BbI3BAaTh M HOBBIM MeTO[
CondoX, mO3BONSIOIMUK YTOHSITh IJIACTHHBI C 6aM-
MaMH IIPaKTHUYeCKH 11060 BBICOTHI U IIJIOTHOCTH.

PacckaspiBaTh 0 TexHolorusax HANMI B KopoT-
KOHM CTaThe JOBOJIBHO CJIIOKHO. IIoCMOTpHTe JIydlle
Ha pUC.5, ¥ MHOTOe CTaHeT sicHOo. Ha BO3MOXXHO-
cTsix SPTS 110 TOM Ke IIpHUYKHe OCTaHABIHUBAThCS He
Oyzmy - UM IOCBsILIIeHa CTaThsl B IIpeJIbIAyIleM HOMepe
>kypHana (HAHOMHIYCTPHS. 2017. Ne 2(72). C. 16-18).

B uYeM mnpeumyumecTBa COTPyZHHUYECTBa
¢ "Ukap-Umnyasc"?

MBI OYeHb 4aCTo [I0y4aeM [IOBTOPHBIE 3aKas3bl, TO
ecThb II0CJIe TOro, KaK 06opyfoBaHMe [IOCTABIIEHO,
3aIyLIeHO U 3KCIIYaTHPYeTCsi HeKOTOpoe BpeMs,
M y 3aKa34yMKa BO3HHMKAeT IMOTPeOHOCTh B pac-
MIMPEHUU WU COBEPLUIEHCTBOBAHHUM IIPOU3BOJ-
CTBa, OH BHOBb Obpalnaercss K HaM. 3Ha4HUT, pabo-
TaTh C HAMH ~ YAOOHO U BBITOAHO. A 0 KOHKPETHBIX
[IpeMMYIIeCTBAX COTPYAHHUYECTBA C HAIIEH KOMIIa-
HUeH, HaBepHoe, JIY4Ile PACCKasKyT 3aKa3YHKH.

Kakue peanrsoBaHHble B POCCHH IPOEKTHI MOXHO
OTMEeTHTB?

Ham yganoch Ha I1eJIoM psifie POCCHHMCKUX IIpef I PHsI-
THH BHeJIPHUTh YHHKaNbHOe obopymoBaHHUe s
TaKHX IIpoleccoB Kak DBG-yToHeHHUe, pe3ka Stealth-
naszepom, TAIKO-yToHeHHE, YTOHEHHE U pe3Ka
GBD, HM3KOTeMIIepaTypHbIe IIa3MOXHMMHYECKHE
npoleccel HaHeceHUus SiO,/Si;N, (PECVD), DRIE-
TpaBjeHHe, PVD-HaHeceHHe MeTaJIJioB U AP.

KakoBbI IIJITaHBI PA3BUTHS KOMIIAHHUH?

MBI HAMeTUJIH IOBOJIBHO CYIleCTBeHHbIe KaueCTBeH-
Hble U3MeHEeHHU s, HO TOBOPUTH O HUX IIOKA PaHO.
JlaBariTe IIOJOKIEM /IO JieTa. A OCEHbIO MBI ITPUTJIA-
CHM BceX Ha CeMHUHap, Ifie 6yneT BO3MOKHOCTH 06cy-
OUTH 3TH IJIAHBI AeTanbHO. KcTaTH, KaK IIpaBUIIO,
CPOKHU Hallero CeMHHapa COBIALAIOT C HAYaIOM
npasgHuka Octoberfest B MioHxeHe. Hazeoch, 4To
cMory obCyqUTh BCe BOIIPOCHL TAKKe U B IIePCOHAJIb-
HoOH becepie.

grinding of wafers with bumps of
almost any height and density.

It is quite difficult to tell about
the technologies of HANMI in a
short article. Let’s pay attention
to Fig.5, and a lot of things will
become clear. For the same rea-
son I will not dwell on the fea-
tures of SPTS, they were dis-
cussed in the article in the
previous issue of the journal
(NANOINDUSTRY. 2017. No.2(72).
P. 16-18).

What are the advantages of
cooperation with Ikar-Impulse?
We often get repeated orders,
that is, after the equipment is

delivered, commissioned and
operated for some time, and cus-
tomers have a need to expand or
improve production, he again
speaks to us. This means that
working with us is convenient
and profitable. But our custom-
ers, probably, will better tell
about the specific benefits of
cooperation with our company.

What project in Russia would
you like to highlight?

We have installed in a num-
ber of Russian enterprises
a unique equipment for such pro-
cesses as DBG grinding, Stealth
laser dicing, TAIKO grinding,

low-temperature plasma-chem-
ical processes for deposition of
$i0,/Si;N, (PECVD), DRIE, PVD of
metals, etc.

What are the development plans
of the company?

We have outlined a fairly signifi-
cant qualitative changes, but it is
too early to tell about. Let’s wait
until the summer. And in the
fall we will invite all to a seminar
where we will discuss these plans
in detail. By the way, as a rule this
seminar coincides with the begin-
ning of the Octoberfest in Munich.
L hope to be able to discuss all issues
also in personal conversation.
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