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TocionuH Myddnep, Kakue pelmeHHs NMpepiara-
I0TCS 3aKa34HKam?

M5l pacmonaraeM YHHKaJAbHBIM OIIBITOM B 06/1aCTH
CO3/aHMS pelleHUH [ TUTOrpaduu, BKIMOYas
YCTAHOBKHU /I HaHeCeHU s GOTOPe3UCTOB, IIPOsIBIIe-
HUS, OTMBIBKH, CYIIKH, a TAK>Ke B3PHIBHOM JTUTOIPa-
¢uu. PazpaboTaHa IPOAYKTOBAS JIUHEHNKA, B KOTO-
PyI0 BXOOAT CHUCTeMBI /ISl IIJIACTUH JHAMETPOM
o 300 MM, a Tak>ke IIOJJIOKeK Pa3HOU GOPMBI pas-
MepoM 10 1500x1500 MM. B 3aBucuMOCTH OT Tpebo-
BAHHH 3aKa34KMKa, MOI'YT IIPUMEHATHCS pa3IM4YHbIe
TeXHOJIOTUH, HallpuMep [Jid HaHeceHUs GoTopesu-
CTOB HCIIOJIB3YeTCs LEeHTPUPYTUPOBaHUE HUJIH a3Po-
30/IbHOE pacIblieHHe. IIoCTaBIAI0OTCS KaK OTHAe/b"
HbIe YCTAHOBKH U MOAY/IH C PA3IMYHOH CTeNeHbI0
aBTOMAaTHU3alLMH, TaK U [IOJHOCThIO aBTOMAaTHYe-
CKHe KJIACTepHble CUCTeMBbl U IMHUHU. OCHOBHBIMHU
IleJIeBBIMU PBIHKAMHU SIBJISIOTCSI MPOHU3BOLCTBO
[IOJIYIIPOBOAHUKOBBIX IpubopoB, MOMC, BKJIIOUAS
CHUCTeMBI C IIbe303JIeKTPUUYECKUMHU CIO0SIMHU, SUC-
meeB Ha 6a3e OpraHUYeCKUX CBETOAHOJOB, a TAKKe
Hay4HBble HCC/IeOBaHUS U Pa3paboTKu.
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XapakTepucTukun nonynpoBoAHUKOBBLIX NMpu6opos,
M>3MC,
cTeneHn onpepensoTcs KavyeCTBOM rMpoBeAeHus
nntorpadpmyeckmx
0 TeHAaeHUuusax B obnactm obopyaoBaHusa pns
nntorpapuun, Mol

cucteM  ¢GOTOHUKM B 3HAUYUTEsIbHOWM

npoueccoB. Yt106bl y3HaTb

BcTpetunucb ¢ [MupMuUHOM

Myddnepom, KoTopbii A0 HeAaBHEro BpeMeHMU
BO3r/1aB/isi/l HeMeuKy KOoMnaHuiw solar-semi,
a cenyac cospasn HoByIO GUpmy.

Features of semiconductor devices, MEMS and

photonics are largely determined by the quality of
the lithographic processes. To learn about trends in
the field of lithography processing equipment, we
met with Pirmin Muffler, who until recently headed
the solar-semi GmbH (Germany), and now has
created a new company.

Kakue pa3paboTKH U HHHOBAILIHH CTa/IH ONIpefes-
IOIIMMH IS ycIlexa Ha peIHKe?

B mepBy o4yepenb, ciaeAyeT OTMETUTh KOMIIeTEH-
LUH B 06;1acTH Co3aHUS 060pynOBaHUS AJIS IOJ-
nokeK 6oNpIIKNX pa3MepoM, o0becIedHBAIONIEro
06paboTKky c OTKIOHeHHeM QOpPMBEI MeHee 1%.
TonmMHA NOKPBITUH MOKET COCTABISTh OT HECKO/Ib-
KHX MUKPOMETPOB [I0 [eCSITKOB HAHOMeTpOB. brlna
pa3paboTaHa u 3amateHTOBaHAa TexHonorus RCCT
(Rotated Covered Chuck Technology - Bpamaromuecs
3aKpBITHIE Jep>KaTeln), KOTopasi yCTpaHseT yIJIoBble
30 PeKThl NPU BpallleHUH N PSIMOYTONBHBIX II0JJIO-
SKeK 151 JOCTHU KeHUS Hauly4lleld OfHOPOLHOCTH
cnost poTtopesncTa, mpefoTBpamaeT U36BITOYHBII
Harpes npu paboTe co CTERASHHBIMU MOLIOXK-
KaMH, COKpalllaeT pacxol GoTope3nucTa, UCKIIYaeT
pasbprI3ruBaHUe, a TAKXKe YMEHbIIAeT OTI0KEeHU ST
6rnaromaps 3¢dexty BenTtypu. RCCT MoXeT IpU-
MeHSThCS KaK IIpU 06paboTKe MO IOKEK Ppa3MepoM
00 1500x1500 MM, TaK 4 HeOOJbIIUX IJIACTHUH,
BKJ/II0Yas IBYXCTOpPOHHee HaHeceHHe GOTOpe3nucTa
OJ1s1 U3roToBIeHUSI MOMC.
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OdeHb HHTEpPeCHOe CIlelUaJIM3UPOBAHHOE pelle-
HHe a1t MOMC, colepKallKuX Ibe303/IeKTPUYeCcKHre
CJIOU, — aBTOMaTHU4decKas cucteMa CSD (Chemical
Solution Deposition), KoTopasi paboTaet ¢ IPoU3BO-
OUTEJIbHOCTBIO 10 72 IIJIACTHUH B OJeHb U II03BOJSIET
[10J1y4aTh [1be30IIOKPBITH S TONIIHUHON [0 4 MKM.

XoTenoch 65 OTMETHUTH, UTO Halle 060pyAoBaHUe
CTPOMUTCS Ha THUIIOBBIX IJIATGOPMaAX I10 MOAYIBHOMY
IIPUHILUIIY, YTO [I03BOJISET CO3/aBaTh OIITUMAJIBHO
OTBevalollye 3aga4yaM 3aKa3uUKOB BEICOKOIpPek-
THBHBIE PellleHU s JJIsI UCCIeJOBAHUM U pa3paboTok,
MeJIKO- U KPYIIHOCEPUHHBIX IIPOU3BOJCTB.

KakoBbI cOBpeMeHHbIe TEHAEHIIHH B 06;1acTH 060-
PyAoBaHHS 4151 TUTOrpaduu?

OueBUAHAS TeHAEHLHUS - pacIIMpeHHe HOMeHK/Ia-
TYPBI HCIIO/Ib3yeMbIX MaTepPHa/IOB U pa3MepoB IOJ-
JIOKeK, B YaCTHOCTH, POCT IPUMeHEeHU s aJbTepHa-
TUBHBIX KPEMHUIO MaTepPHaJIOB, a Tak>Ke IO JI0XKeK
Gonpmux pasmepoB. COOTBETCTBEHHO, YBelIHUYH-
BaeTCd U CIEeKTP HCIOAb3yeMbIX GOTOPE3UCTOB.
C yMeHbIIeHHEM TOIOTOTHUYECKHUX HOPM CHHXKa-
eTCsl TONIMHA HAHOCUMOTro GoTope3ucTa, oJHaKO

IIOKPBITH S 60IBIION TONIUHBI TAKKe BBICOKO BOC-
TpeboBaHEI B CIleJHAIbHEIX 0bnacTsax. Yuco cre-
LIMaJIbHBIX 327124 PAcTeT ~ OKOJIO II0JIOBHHBI HALIKX
3aKa34YHMKOB CBSI3aHBI C 0O0OPOHHOM U KOCMHYeCKOH
OTpacIsIMHU, U, KaK MIPaBUJIO, A/ HUX Tpebyercs
paspaboTKka UHAMBUAYaAbHBIX PelIeHUN. B 0TBeT
Ha 5TH BBI30BBI MBI CTapaeMcs yAensaTb 3aKa3uu-
KaM ellle 60JibIlle BHUMAHHUS, TIIATEIbHO U3ydaeM
CIIPOC, 4TOOBI HALIK HOBBIE IIPOJYKTHI COOTBETCTBO-
Ba/IM TeHAEHIUSIM PBIHKA.

Kak BbI olleHHBaeTe POCCHHCKHH PBIHOK?

B coTpymHHUYECTBe C HAIKMMU ITapTHEPAMHU U3 KOM-
naHuu Maicom Quarz Mbl KMeeM OIBIT YCTAHOBKHU
B Poccuu 6osnee yeM 40 MAIIMH U TeXHOJOTHYECKUX
JTUHUH, B TOM YHCIe I/ 06paboTKU Mo 10KeK 60Tb-
KX Pa3MepoB, IPou3BoACTBa MOMC, cBeTOAMOI0B
U IpyTUX IIPUIOKEeHUH. B HacTosIlee BpeMs UHBe-
CTULIMOHHBIe BO3MOKHOCTH POCCUHICKUX IIPeIIPUSI-
THH HeCKOJIBKO CHU3MIKCh, HO I10JIara, 4To B 6/1u-
SKaHIIel NepcrekKTHBe CIIPOC BOCCTAHOBUTCS.

Humepebio: Imumpuii Tyduaun

Mr. Muffler, what solutions are
offered to customers?

We have unique experience in
creating lithography process-
ing equipment, including mod-
ules and systems for coating,
developing, substrate cleaning,
baking and lift-off. The devel-
oped product range includes sys-
tems for wafers up to 300 mm
and substrates of different shape
with size up to 1,500 x1,500 mm.
Depending on customer require-
ments, different technologies
can be used in processing equip-
ment, for example spin coat-
ing or spray coating. We supply
both the modules with different
degree of automation and fully
automatic microcluster systems.
The main target markets are the
manufacturing of semiconductor
devices, MEMS, including sys-
tems with piezo layers, displays
based on organic LEDs, as well as
research and development.

What developments and innova-
tions are the most important to
the success?

First and foremost, I would
like to highlight our compe-
tencies in the field of creation
of equipment for substrates of
large size, providing process-
ing with uniformity deviation
of less than 1%. The thickness of
coatings can range from several
micrometers to tens of nanome-
ters. Patented Rotated Covered
Chuck Technology (RCCT) elim-
inates rotational corner effects
to achieve the best uniformity
on rectangular substrates, pre-
vents excessive heating of glass
substrates, reduces media con-
sumption, eliminate splashing
on cover plate, due to the self-
cleaning Venturi effect reduces
build-up of waste materials.
RCCT can be used for process-
ing of substrates with a size up
to 1,500x1,500 mm, and of small

wafers, including possibility of
coating wafers on both sides for
MEMS applications.

Very interesting solution for
MEMS containing piezoelec-
tric layers is a specialized auto-
matic system for CSD (Chemical
Solution Deposition), which have
high throughput (up to 72 wafers
per day) and allows to deposit
piezo layers up to a thickness of
4 pm.

I would like to mention that
our systems have modular design
and are built on unified plat-
forms. It allows to create cost
effective solutions for research
and development, small and
high volume production, which
are optimally matched to cus-
tomers’ requirements.

What trends in the field of
lithography processing do you
find particularly interesting
today?
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ROHTPO N HODLIT
FELHANOINA B TOEFS0TEARHOH
CHY ANENTEOHHNE

B KHure npepcTaBneHo 06061ieHe HAKONAEHHOO ONbITA N0 CO3AAHNI0 METOL0B BXOAHOTO W TEXHO-
NIOTMYECKOro KOHTPONS Npy pa3paboTke 1 Npon3BoACTBE CBY TPAH3MCTOPOB HA OCHOBE LMPOKO30H-
HbIX MATepuanoB, B YaCTHOCTM, TPAH3UCTOPOB Ha reTepocTpykTypax Tuna AlGaN/GaN. PaccmMoTpeHbl

LleHa 975 py6.

CUCTEMbl OTEYECTBEHHbIX W 3apybeXHbIX CTAHAAPTOB, HA OCHOBE KOTOPbIX MPOBOASTCS pa3paboTku
CBY TpaH3ucTopos. MogpobHO onucaHbl GU3nyeckne OCHOBLI reTepoCTPYKTYp, ONMUCAHbLI CBOMCTBA
LIMPOKO30HHbLIX MOAYNPOBOAHUKOB, METOALI U3roToBAeHUS CBY TpaH3UCTOPOB. [leTafbHO aHANM3N-
PYeTcs TEeXHONOrNS MPOM3BOACTBA TPAH3MCTOPOB C Y4ETOM MMEIOLLErocs OMbiTa UX peasbHoro 13ro-
TOBNEHMS. PAacCCMOTPEHbI 3NeKTpUyeckue, ONTUYECKME, PEHTFEHOBCKIE, 3NeKTPOHHO-MUKPOCKONNYe-
CKMe U aHANUTUYECKME METOAbI, KOTOPLIE MPUMEHSIOTCS NPU BXOGHOM W TEXHONOTNYECKOM MEeTOAAX
KOHTPO/IS. PaccMoTpeH onbIT co3gaHns B OAO "HIMM “Mynbcap” CBY TpaH3ncTopos n CBY 610K0B Ha

WX OCHOBE.

Knura BWJ,ET nojie3Ha cneyuanmctam B 06nactu 3NEKTPOHWUKK, UCChefoBaTendm, UHXXeHepam-

npakTUKam 1 pa3paboTynkam pagnoInekTpOHHOI annaparypbl.

KAK 3AKA3ATb HALLU KHUTN?
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The obvious trend is the expan-
sion of the range of materials
and sizes of substrates, in partic-
ular, the increasing use of non-
silicon materials and large sub-
strates. Accordingly, the range
of the used resists increases.
With the reduction of node size,
the thickness of applied coat-
ing decreases, however, the large
thickness coatings are also in
high demand in special fields.
The number of special applica-
tions increases, about half of our
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customers are associated with the
defense and space industries, and,
as a rule, they require the devel-
opment of individual configura-
tions. In response to these chal-
lenges, we try to give customers
more attention, carefully study-
ing the demand so that our new
products meet market trends.

How did you assess the Russian
market?

In cooperation with our part-
ners from Maicom Quarz

GmbH, we have experience of
installation in Russia of more
than 40 modules and micro-
cluster systems, including for
processing of large substrates,
manufacturing of MEMS,
LEDs and other applications.
Currently, the investment abil-
ity of Russian enterprises has
decreased, but I believe that in
the short term the demand will
recover.

Interview: Dmitry Gudilin



