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CeHcauuen BbicTaBOK SEMICON Japan nocnep-
HUX JIeT HEU3MEHHO CTAHOBUTCS AEMOHCTpauus
OEeNACTBYIOLLEro MUKPO3JIEeKTPOHHOIO NMpOu3BOA-
CTBa Ha BbICTAaBOYHOM CTEeH/,e INOHCKOro KOHCOop-
yumyma Minimal Fab. TexHonorudeckme mogynum
Minimal Fab BbiIrnagaT oyeHb 3¢PeKTHO: OHU
MMeKT TUNOBOWN 3PrOHOMUYHbIV AU3aH U oau-
HaKOBbIA pasMep — HUXe CcpefHero yesoBeye-
CKOro pocTa npu WwupuHe oKoJso 30 cM. FnaBHom
e UX O0CO6eHHOCTbIO SABSETCS BO3MOXHOCTb
paboTbl BHE YMCTbIX MOMELLEHUN. TO YHUKAJb-
HOoe TexHo/lornyeckoe pelleHue MpUBIEKIIO
BHUMaHMWE POCCUNCKUX CMeLuainucToB MUKpO-
3/1eKTPOHHOM OTpaciu, n B KOHue 2016 ropa
6b1710 06bABNEHO O MOAMUCAHMM COrnaleHus
0 coTpyaHu4yectse Mexay MUDT, Kopnopauuen
pasButus 3eneHorpaga U SIMOHCKUMW KOMMa-
Huamm Yokogawa u Tokyo Boeki, Bxogswmmm
B KOHCOpuuMyM no pasButuio Minimal Fab.
B Hayane utoHs B Poccuio npubbiia npeacrasu-
Te/ibHas AANOHCKas Aeserauus, B COCTaB KOTOpoW
Bowen msobperatenb koHuenuuu Minimal Fab
A-p Wwupo Xapa u3 HauuMoHanbHOro UHCTUTYTA
nepepoBbIX MPOMbILLIEHHbIX HAYK U TEXHOJIOTUM
AIST (National Institute of Advanced Industrial Science and Technology). B oduce poccuiickoro npeg-
CcTaBUTeNbCTBA KOMNaHum Tokyo Boeki r-H Xapa oTBeTW Ha BONPOChI HaLero XypHana.

In recent years, the sensation of SEMICON Japan fairs has invariably been the demonstration of the
operating microelectronic production at the exhibition booth of the Japanese Minimal Fab consortium.
The Minimal Fab process modules look quite impressive, they have a typical ergonomic design and
the same size, below average human height with a width of about 30 cm. The key feature of them is
the ability to work outside cleanrooms. This unique process solution attracted the Russian specialists
in the microelectronic industry; at the end of 2016, it was announced that a cooperation agreement
had been signed between the National Research University of Electronic Technology (MIET), the
Zelenograd Development Corporation and the Japanese Yokogawa and Tokyo Boeki companies, a
members of the Fab System Research Consortium. In early June, a representative Japanese delegation,
which included the inventor of the Minimal Fab concept, Dr. Shiro Hara from AIST (National Institute of
Advanced Industrial Science and Technology), arrived in Russia. At the Russian representative office of
the Tokyo Boeki, Mr. Hara answered the questions of our journal.
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TocmoguH Xapa, KaK BO3HHKJ/IAa HJes CO3TaHHUS
cucteMmbl Minimal Fab?

B HAaHOTEXHOJIOTUSX, B 0COBDEHHOCTH B MUKPO-
M HaHO3JIeKTPOHHKe, CYI[eCTByeT GONBIION pa3-
PBIB MeXAY CTaJHel HCCIeLOBAaHUM U pa3paboTok
Y BHeJPEHHEM HOBBIX PelleHUI B IPOU3BOACTBO.
AHAIU3UPYys. IPUYUHBL 3TON CUTyallUHU, s [IPU-
Ies K BBIBOAY, YTO [JIABHOM IPO6/IeMOH SIBISETCS
OTPOMHBIHM pa3Mep HHBECTHUIIUH, KOTOPble He0b-
XOLUMBI /I peaqu3aliuy HOBBIX TeXHOJOTHYe-
CKHUX pellleHUH. bonplne cpencTBa TpebyoTCs He
TOJIBKO JIJIS IIOKYIIKKM COBCTBEHHO TeXHOJIOTHYe-
CKOTO 060pyZOBAaHUSI, HO U [JISI CO3[AHUS U IIOA-
oepkaHUS HeoOXOAUMOHN IMPOU3BOACTBEHHOU
UHQPACTPYKTYPHI, B IEPBYI Oouepenb - YUCTHIX
nomemeHUH. Torma y MeHSI U BO3HHKIJIA HJes
CO3maHUs HeBGOMBINON 110 pa3MepaM IMPOU3BOACT-
BEHHOM CHUCTeMbI, KoTopas TpeboBana 661 MUHU-
MaJIbHBIX KaIIUTAJIOBJIOXKEHUN U Moraa 6sl pabo-
TaTh BHe CIIeLMaJIbHO IIOATOTOBJIeHHBIX YHUCTHIX
KOMHAaT. OgHOM M3 6a30BBIX TeXHOJOTUH O
peanusanuu Minimal Fab crana pa3paboranHas
MHOI0 B 1990-X romax KOHIEMI U JTOKAJTHU3aALUU
YHUCTOM Cpelbl BHYTPU T€XHOJIOTUYECKOro obopy-
noBaHus (Clean localized wafertransfer system)
C TPAHCIIOPTHUPOBKOM IJIACTUHBI B CIIEIIHATBHOM
KoHTelHepe Minimal Shuttle, uto ucknouunno
HeoO6XOAMMOCTb PaboThl B YHUCTHIX IIOMeIleHHUSX.
BTOpPBIM HNPUHLUIHAJBHBIM pelleHHEM CTajla
paboTa ¢ mIacTUHAMHU JUAMETPOM MONAIONMA,
61aromaps yemy obopynoBaHUe SBISETCS OYEHb
KOMIIaKTHBIM.

Modyab cucmembl Minimal Fab
Module of Minimal Fab system

Mr. Hara, how did the idea of cre-
ating the Minimal Fab system
come about?

In nanotechnologies, especially
in micro- and nanoelectronics,
there is a big gap between the
research and development stage
and the introduction of new solu-
tions into production. By ana-
lysing the reasons for that situa-
tion, I have come to the conclusion
that the main problem is the huge
amount of investments that are
needed to implement new process
solutions. Large funds are needed
to not only purchase the process
equipment but also create and
maintain the necessary production

infrastructure, first of all, clean
rooms. Then I had the idea of creat-
ing a small-scale production system
that would require minimal invest-
ment and could operate outside
of any specially constructed clean
rooms. One of the basic technolo-
gies to implement Minimal Fab was
the Clean Localised Wafertransfer
System concept developed by me
in the 1990s, with the wafer being
transported in a special Minimal
Shuttle container, which elimi-
nated the need to operate in clean
rooms. The second fundamental
solution was the use of 0.5 inch
wafers due to which the equipment
became very compact.

In 2004, I received funding in
the amount of 300 million yen
from AIST for the development of
Minimal Fab. Later, with the sup-
port of the Government of Japan,
the Minimal Fab Development
Association was created, which
included leading companies devel-
oping and producing equipment for
microelectronics as well as universi-
ties, R&D centres, manufacturers of
consumables, system designers etc.

How is the clean environment
localised in Minimal Fab?

Each wafer is transported between
process modules in a sealed con-
tainer, where it is in a clean
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TexHonozuueckue modyau Minimal Fab umerom munogoli 3p20HOMUYHbIL OU3ALH U KOMNAKMHble pa3mepbl
Modules of Minimal Fab system have ergonomic design and compact size

B 2004 rony g mony4una GrHaHCUPOBaHHE OT AIST
Ha pa3paborky Minimal Fab B cymme 300 M/TH HeH.
ITo3gHee, IpH MoAJepkKKe IPaBUTeNbCTBA SNOHUU
6p111 co3gaH KoHCcopuuyM Minimal Fab Development
Association, B KOTOPBIM BOIIJIM BeAyliHe KOMIIa-
HUU, pa3pabaThBapouite U INpou3BoAsuHe 060-
pyZoBaHHUe JJIsi MUKPO3JTeKTPOHHUKHU, a TaKxXKe
YHUBeDPCHUTEThI, HCCleJoBaTeabCKHe LIeHTPH,

IIPOU3BOAUTENHN PACXOAHBIX MAaTepHaJioB, CUCTEM-
Hble HHTeIPaTophl U JP.

KakuMm obpa3om B Minimal Fab nokanu3syercs
4HCTas1 cpeaa?

Kaskmasi aacTHHA TPAHCIIOPTHPYETCS MEXY TEXHO-
JIOTHYeCKHUMH MOJYISIMU B T€PMETHYHOM KOHTeH-
Hepe, IJle HAXOIUTCS B YUCTON a30THOM cpefie. TAKUM

nitrogen atmosphere. Thus, its con-
tact with air in the room and other
"dirty" environments is prevented.
Some studies have confirmed the
reliability of the solution.

What are the Minimal Fab facili-
ties for?

Minimal Fab can be used in
research and development cen-
tres and for the industrial produc-
tion of semiconductor devices. Due
to lower cost compared to conven-
tional equipment, Minimal Fab
significantly reduces the invest-
ment threshold for entering the
market. At the same time, there is
the possibility of almost limitless
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increasing in production capac-
ity by adding new lines. Thus, our
equipment can be effectively used
for R&D, prototyping and manufac-
turing of any batches, from single
devices to mass production.

In the production of small
orders, the time spent to prepare
and adjust the equipment is par-
ticularly important. At Minimal
Fab it is minimal due to the quick
achievement of operating condi-
tions and high automation. As a
result, production time is reduced
while productivity is maximised.

What infrastructure is needed to
install the equipment?

Infrastructure requirements are
minimal, i.e. power sources,
nitrogen supply, compressed air
supply, and a system for extract-
ing gaseous waste. Liquid chemi-
cal reagents and water are placed
in the process modules in spe-
cial exchangeable containers. The
reserve of this capacity is enough
for a long time since the consump-
tion of liquids for processing one
wafer is calculated by drops, i.e.
tenths of a milliliter.

What are the wafer requirements?
From the standpoint of the tech-
nical requirements, the wafers for
Minimal Fab are no different from
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obpasoM, ee KOHTAKT C BO3JyXOM B IOMeIleHUU
Y IPyTUMHU 'TPSI3HBIMU' CPeflaMU IIOTHOCTBIO UCKIIIO-
yaeTcsi. MccaemoBaHUs MOATBEPAUIN HaleXKHOCTh
TaKOTO PelleHH .

Jinsi KakuX 3afa4d MpeJHa3sHauyeHbl KOMIIJIEKCHI
Minimal Fab?
Minimal Fab mMoryT ucmonb3oBaThcs Kak [eHTpaMU
HCCIelOBAHUH U Pa3paboToK, TaK M AJISI [IPOMBIII-
JIEHHOTO ITPOM3BOJCTBA IIOTYIIPOBOJHUKOBBIX ITPH-
6opoB. Braromaps MeHbIIeH CTOMMOCTH II0 CPaBHe-
HHIO ¢ 06BIYHBIM obopynoBaHueM, Minimal Fab 3Ha-
YUTEIbHO CHUSKAIOT IIOPOT MHBECTUIIUH JJIs1 BRIX0OMA
Ha PbIHOK. [IpH 3TOM eCTh BO3MOKHOCTb ITPAKTHYECKH
6e3rpaHHUYHOIO HapalMBaHUS IIPOU3BOACTBEHHBIX
MOIIHOCTEH ITyTeM J00aB/IeHHsI HOBBIX IMHUN. TaKUM
obpasom, Hame 060pyfoBaHHe MOXKET 3PeKTHBHO
IIPUMEHSITBCS JJIS1 UCC/IeIOBAHU M, IIPOTOTUIIMPOBA-
HUSI M U3TOTOBJIEHHUSI ITPOAYKIIMH JII000H CEPUITHOCTH,
OT eJUHUYHBIX 9K3eMIUISIPOB 10 MACCOBOT'O BBIITYCKa.
IIpy IPOM3BOAICTBE MAIBIX 3aKa30B UCK/IIOYHUTEIBHO
BaskKHO BpeMsI IIOJIFOTOBKH K paboTe U HACTPOHKH 060-
pymoBaHHs. Y Minimal Fab orHo MuHHManeHO 61aro-
Japs UCKJTIOYUTeIbHOM OBICTPOTe BBIXO[A HA paboyunl
PeXMM M BBHICOKOM aBTOMAaTHU3aLHMH. Kak pesynbTar,
BpeMsI IIPOM3BOAICTBA COKPAIIAETCS, a IPOH3BOAUTEb-
HOCTb MaKCHMHU3HPYeTCSL.

Kaxkast HHppacTpyKTypa Heo6XoqHMa /151 yCTAHOBKH
obopynoBaHHS?

TpeboBaHHUS K HHOPACTPYKType MHHHUMAJIBHBL:
HCTOYHHKH 3JIeKTPOIIUTAHHU, [I0fa4a a30Ta, [ofavya

CKAaTOro BO3/yXa, a TAK’Ke CHCTeMa BBITSIKKHU Ia3006-
Pa3HBIX 0TXOM0B. JKHAKHe XUMHUYeCKHe PeaKTHUBBI
U BOJIA IIOMEIAIOTCS B TEXHOJOTMYeCKUX MOAY/ISX
B CIlel[MajIbHEIe CME@HHBIe eMKOCTH. 3amaca TaKoH
eMKOCTH XBaTaeT Ha/I0NIT0, IIOCKOJIBKY PaCXOf, SKHUIKO-
CTeH 1151 06paboTKU OJHOM MIACTUHBI HCYUCIISIETCS
KaIlISIMU ~ IeCSITBIMH JIO/IIMU MHJUIMTATPA.

KakoBbI Tpe60BaHHS K IJIACTHHaAM?

C TOUKH 3peHHSs IIPeJbsB/IsieMbIX TeXHUYEeCKHX Tpe-
60BaHMUM, IJIACTHUHEH a1 Minimal Fab HudyeMm He
OT/IMYAIOTCS OT OOBIYHBIX IJIACTUH. Ocobo cnenyer
06paTUTh BHUMAaHUe JIULIb Ha TO, YTOOBI IIJIACTHHA
KMMeJIa 3aKPyTTeHHBIN Kpall. II0CKoJIBKY ee IJIOMAAb
Maja, 3HauyeHHe KpaeBHX 3ddPeKTOB pe3Ko Bo3pa-
ctaeT. OcTphli, Heo6paboTaHHBIN Kpal MOXKET CTaTh
He TOJIBKO IIPUYHMHOMN MeXaHHUYeCKHUX MOBpexK/je-
HUI AepsKaTeser, HO U TaKXe NPUBOJUTH K HAKO-
IUIEHUIO 3apsifia BO BpeMs IIJIa3MeHHBIX IIPOLIecCOB.
Pa3zpaboTraHHOe obopynoBaHKe I103BOJISIeT M3r0TaB-
JIMBAaTh HHTErpaJibHble CXeMbl, MOMC 1 u3genus s
GOTOHMKHY Ha KpeMHHH, apceHUIe ramius, Ga,0;,
candupe, KBapue, HUTPUJe Talyiks Ha candupe,
aamMmase.

B03MOXXHO 1M pa3sMellleHHe Ha OJHOH MIacTHHe
HeCKOJIbKHX MPHOOPOB H KaK peanH3yeTcs UX pas-
noeneHue?

Kak u npu pabore c 0OBIYHBIMU MIACTHHAMH,
YHC/Io NpubOpoOB 3aBUCHUT OT UX pa3Mepa U Heob-
XOAMMOTO KojauvecTBa. s paspeeHus YUIIOB
HUCII0Nb3yeTCsl 0OBIYHAS MeXaHHUYecKasi TeXHO-

conventional wafers. Particular
attention should be paid only
to the fact that the wafer has a
rounded edge. Since its area is
small, the edge effects become
increasingly important. A sharp
and rough edge can become not
only the cause of mechanical dam-
age to the holders but also lead
to accumulation of charge dur-
ing plasma processes. The devel-
oped equipment makes it possi-
ble to produce integrated circuits,
microelectromechanical systems
(MEMS) and photonics devices on
silicon, gallium arsenide, Ga,0;,
sapphire, quartz, gallium nitride
on sapphire, diamond.

Can several devices be placed
on one wafer, and how are they
separated?

Just as with conventional wafer,
the number of devices depends on
their size and the required batch
size. A common mechanical tech-
nology is used to separate chips.
Our consortium includes DISCO
Corporation, the world leader in
the segment of equipment for
grinding, polishing and cutting
plates. It has developed a unique
solution with regeneration and
repeated use of water inside the
process module thus making it
possible to carry out mechanical
processing without connection to

any centralised water preparation
and supply system.

Are there any typical Minimal Fab
systems?

The minimum equipment pack-
age includes five modules for lith-
ographic processes. It can be used
in combination with the conven-
tional equipment. A package of
25 machines will allow arranging
for the manufacture of transis-
tors. Approximately 30 machines
are needed for the manufacture
of MEMS. A versatile package for
the commercial output of semi-
conductor devices includes about
50 machines.
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KoHmetiHep Minimal Shuttle
Minimal Shuttle container

JIoOTHA. B HaIl KOHCOPLUYM BXOLHUT KOPIOPALKS
DISCO, MUPOBOM TUJep B CerMeHTe 060pyLoBaHU
O WJIHPOBKH, MOJTUPOBKH M Pe3KHU IMJIACTHH.
OHa pa3paboTana yHHUKaIbHOe pelleHHe C PereHe-
palLMer ¥ MHOTOKPAaTHBIM HMCIIO/Ib30BAHHUEM BOJEIL
BHYTPH TEXHOJOIMYECKOI0 MOAYJISA, YTO II03BOJISIET
BBIIIOJIHATH MeXaHHU4YeCcKyIo 06paboTKy 6e3 mon-
KJIIOYeHHUs K LeHTPa/lHu30BaHHOM CUCTeMe II0AI0-
TOBKH Y II0[,a4YH BOJHL.

CyLIeCTBYIOT 11 THIIOBble KOMIIEKTALIHH CHCTEM
Minimal Fab?

MHUHHUMaIBHBIA KOMIIIEKT 060pPYAOBaHU S BKIIIO-
YaeT ISITh MOAY/IEH JJIsl IUTOrpadUUeCKUX IIPO-

1eccoB. OH MOXeT IIPUMeHSThCSI B KOMOUHAIUHU
c 06p1uHBEIM 060pygOoBaHHeM. KoMIlieKc U3 25 Mozy-
7ey MO3BOIUT OPTaHM30BaTh NPOU3BOJACTBO TPaH-
3UCcTOpOB. [IprMepHO 30 MoAy1el HeobxoAMMO A1
HU3T0TOBJIeHUSI MOMC. YHHBepCaJIbHBIM KOMILJIEKC
[JIsI KOMMEPUYeCKOro BBIITYCKa IIOTYIIPOBOIHHMKOBBIX
npubopoB BKIOYAET OKOJIO 50 MOAYIIEH.

KakHe THIIBI IPHGOPOB yiKe ceriuac MOKHO IIPOH3-
BOAMTH Ha Minimal Fab?

I[Io Mepe pa3BUTHSA CHUCTEMB W IOABIEHHA
HOBBIX MOJYJIeH 3TOT IepedeHb pacIIUpseTcH.
B 2012 romy 6Bl HM3roTOBJeH IepBBIM KaH-
TuaeBep, B 2013 roay - p-KaHalabHBH MOII-
TpaH3ucTOp, B 2015 roay - KMOII-MukpocxeMma,
B 2016 rogy - MuKpocxeMa B BCA-Kkopiiyce.

ITo3BosisieT TH HcHob30BaHHe Minimal Fab cokpa-
THTb CPOKH H CTOHMOCTb Pa3paboTKH HOBBIX IPH-
6opos?

IIpH KCII0/Ib30BAaHUHU AJISI HCCIeIOBAaHUMN U pa3pabo-
TOK 06BIYHOr0 060PyNOBaHHUSI BpeMsI CO3LaHHUSI KOM-
Mepueckoro mpubopa cocTaBaseT OKOIO TPex JeT.
[IpumeHeHue Minimal Fab mo3BonseT yMeHBIIUTH
3TOT IIePHOJ, 10 Ionyrofa. I1o HAaIIMM IIPOrHO3aM,
B 6ynymeM, 61arogapst Minimal Fab, mossBuTcst Bo3-
MO>KHOCTb pa3pabaTbeIBaTh MONTYIPOBOLHUKOBBIE
npubopsl B 10 pa3 bpicTpee, YeM ceryac.

PaspaboTaHBbl JIH pemieHHs 1151 3D-UHTerpanuu?
M-I, 6e3ycnoBHO, 6ymeM cr1oco6CTBOBATh Pa3BUTHIO
3D-MHTerpauy C MCIOJAb30BaHHEM TeXHOJOTHUH

What types of devices can now be
produced on Minimal Fab?

As the system develops and new
modules appear, this list expands.
In 2012, the first cantilever was
manufactured, in 2013, the
p-channel MOS transistor, in 2015,
the CMOS chip, in 2016, the BCA
chip.

Does using Minimal Fab make it
possible to reduce the time and
cost of developing new devices?

In using for research and devel-
opment of conventional equip-
ment, it takes about three years
to create a commercial device.
Using Minimal Fab allows you to
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reduce this period to six months.
According to our forecasts, in the
future, thanks to Minimal Fab, it
will be possible to develop semi-
conductor devices 10 times faster
than now.

Are there any solutions for
advanced packaging?

We will certainly promote the
development of advanced packag-
ing by using the TSV technology
and other solutions, which allow
to combine in one device, for exam-
ple, logics with MEMS or power
modules. Appropriate systems are
about 90% complete. According to
our estimates, in two years’ time,

complete sets of modules for TSV
will be available for sales. Practice
shows that machines for Minimal
Fab are developed very quickly. At
the same time, the Minimal Fab
concept is much more technolog-
ically feasible for implementing
TSV than traditional systems for
large wafers.

What is the return on investment
time for Minimal Fab systems?

According to our estimates, it is
about three years, that means, we
are not inferior to the conventional
equipment by this parameter at
least. It should be noted that our
machines are now about 100 times
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TSV u Apyrux peueHui, 4Tobel B ofHOM npubope
MOSKHO 661710 06BeITHHSTH, HAIIPUMED, TOTHYeCKHe
YCTPOMCTBA C MOMC MM CHJIIOBBIMHU MOJYISAMHU.
CooTBeTCTBYMOLIME CHUCTEMBI FOTOBBI [IPUMEPHO
Ha 90%. [To HamIKMM OLIeHKaM, y>Ke yepes JBa roga
OyayT LOCTYIIHBI AJ11 KOMMepPUeCKOHN peann3aluu
MOMHBle KOMIIJIEKTEl MoAyen aas TSV. IIpakTuKa
IIOKa3bIBaeT, YTO MOAYIHU A Minimal Fab paspa-
GaTHIBAIOTCS OYeHb OBICTPO. IIpH 3TOM, KOHIEMIIHS
Minimal Fab 3HauuTenbHO TeXHOJOTHYHEEe JJIs
peanusanuu TSV, yeM TpagHUIIMOHHBIe CUCTEMBI
C UCII0JIb30BaHHEM 6OIBIIUX IJIACTHH.

KakoBo BpeMsi OKynlaeMocTH cucteM Minimal Fab?
ITo HamIel olleHKe, OHO COCTaB/geT OKOJIO TpeX JIeT,
TO €CTh I10 3TOMY ITIapaMeTPy MBI KaK MHHHMYM He
yCTymaeM TPaJHUIMOHHOMY 060pynOBaHHUIO. 31ech
cnenyeT 3aMeTHTbh, YTO Halllk MALIHHBI YKe CeH-
4ac npuMepHo B 100 pas fmelneBie TpaJULHOHHBIX,
a C pa3sBUTHEM CepHHHOIO MPOMU3BOLCTBA MOAY-
nen Minimal Fab pasHuna B LleHe MOXeT BBIpa-
ctu 7o 1000 pas. IIpu 3ToM, KakK y>Ke 0OTMEeYaoCh,
KMCKJIIOYAKTCS PacXo[bl Ha YHCThIe IIOMeIleHUs,
MHHMMAaJIbHBI 3aTPaThl HA PacXOo4Hble MaTepUabl
U 371eKTpo3Hepruio. IlocienHee 06yclI0BIeHO TeM,
YTO I10CJIe OKOHUYAHUS 06paboTKU IJIACTHHBI KaXK-
OBIF MOJY/Ib MOKET ObITh BRIKJIIOUEH. B TpagUIIMOH-
HOM IIPOM3BOJCTBE 3TO He IMPaKTUKYeTCs, TaK KaK
ManIrHe TpebyeTcsi HECKOIBKO YacOB JJIsI CTaOUIH-
3aLIMU TeXHOJIOTHUecKkoro pexkuMa. B Minimal Fab
BBHU/Y MaJIOro pa3Mmepa IJIACTUHBL PeXXUM CTa-
Ounu3npyeTcs 3a BpeMs mopsigka 10 MuH. TakuM

o6pa3om, OCHOBHBIe 3aTPaThl IIPH HUCII0Nb30BAHUU
Minimal Fab - 3To 3apmiara ob6cnyskuBaromiero mep-
COHasa.

KakoBa cTpaTerus npoaBuXeHHs Minimal Fab
Ha pbIHKe?

Hamy MapKeTHUHIOBble MCCIe0BAHUS I10KA3aNIHU
YAUBUTENbHYI0 KapTHUHY PBIHKa. Hampumep,
CJIOSKHO OBLIIO IIPeAIIoNoKUTh, YTO B EBporie 6osee
40 Moy poOBOAHHUKOBBIX IIPOU3BOACTB HUCIIONb3YIOT
IIJIACTUHBL JHAMeTPOM YeThIpe JIoMMa. MHOXeCTBO
$abpUK BBIIYCKAIOT IPUOOPHI C IPOEKTHBIMU HOP-
MaMu 1 MKM u 6onbire. B CIIA HebonblIMe IIpes-
OPHUSTUS CHelHaJlU3UPYIOTCS HAa U3TOTOBJIEHUH
OOpOrHUX MPHUOOPOB LIEHOM B COTHHU U Ja’ke ThICSYHU
Io/1apoB, KOTOpEle, TeM He MeHee, BocTpebo-
BaHBl Ha peIHKe. IIpu 3ToM y 20% aMepUKaHCKHX
babpuk rogoBor o6veM He mpeBslmmaeT 100 mia-
CTUH. [lepedync/leHHBle NPeAIPUSITUS ~ IPUOPU-
TeTHas LlejieBas IPyImna Jjs Minimal Fab. OgHaxko,
HallX IIJIaHBI JaJIeKO He UCUYepIbiBaloTCs paboToi
Cc He6ONBIIMMHU MpeANpUsATUIMU. CpeJHHE KOM-
MaHHUHU TaK>Ke MOXHO 3aMHTepecoBaTh BO3MOXKHO-
CTBIO PA3BUTHS IIPOU3BOACTBA UHAUBUAYATBHBIX
3aKa30B, a 6oJpIIMM KoMIIaHHSM Minimal Fab
[I03BOJIUT IOBBICUTH 3P PEKTHBHOCTh pa3paboTKu
M OCBOEHHUS M3TOTOBJIEHHS HOBBIX INPHUOOPOB.
Minimal Fab - yHuBepcanpHBIN HHCTPYMEHT, KOTO-
PBIM OIITHMaJbHO OTBe4aeT TeHJeHI[ UM Pa3BUTH I
IIOJIYIIPOBOAHUKOBOM OTPACIIH.

Humepesto: Imumpuii Tyduaun

cheaper than traditional ones, and
with the development of the serial
production of Minimal Fab mod-
ules, the price difference can grow
up to 1,000 times. At the same
time, as already noted, the costs
for clean rooms are excluded; the
costs for consumables and electric-
ity are minimal. The latter is due to
the fact that after processing of the
wafer, each module can be turned
off. In the conventional produc-
tion, this is not so commeon since it
takes several hours for the machine
to stabilise the process. In Minimal
Fab, due to the small size of the
wafer, the operational mode stabi-
lises in about 10 minutes. Thus, the
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main cost in using Minimal Fab is
the salary of the staff.

What is the strategy for promot-
ing Minimal Fab on the market?

Our marketing research has shown
an amazing market picture. For
example, it was difficult to imagine
that in Europe more than 40 semi-
conductor production sites use
4 inch wafers. A lot of companies
produce devices with node size of
1 pm and more. In the USA, small
enterprises specialise in the man-
ufacture of high-value devices at a
cost of hundreds or even thousands
of dollars, which still are in demand
on the market. At the same time,

at 20% of the American factories,
the annual volume does not exceed
100 wafers. The said enterprises
are the priority target group for
Minimal Fab. However, our plans
are far from being limited to dealing
with small enterprises. Medium-
sized companies can also be inter-
ested in the possibility of develop-
ing individual orders, and Minimal
Fab will enable large companies to
increase the efficiency of promot-
ing and mastering the manufac-
ture of new devices. Minimal Fab is
a versatile tool that optimally meets
the trends in the development of the
semiconductor industry.

Interview: Dmitry Gudilin





