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Competent opinion

Zelenograd Nanotechnology Center:
creating technoiogy startups and devefoping
innovative production

A.Kovalev

Zelenograd Nanatechnology Center is a member of a
nanotechnology centers network created by Fund for
Infrastructure and Educational Programs and, along with
theincubation of promising startups, it is dynamically
developing production company, which specializes in the
field of nano- and microelectronics and MEMS.

Process solutions that are changing
semiconductor and efectronics

industry

Ch.Schwind

The development of advanced packaging technologies
is changing the semiconductor industry. One of the
main innovators in this field is SPTS Technologies, an
Qrbotech 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.

Emphasis on biomedical applications

and further development

of nanoimprint lithography

and bonding systems

C.Schiitte

The Austrian EV Group (EVG) has successfully
developed solutions for nanoimprint lithography
{NIL), which are used in the production of devices
and components for optics, electronics or related
fields. In 2016, the company announced a special
focus on solutions for the biomedical segment,
and also presented a number of promising new
developments.

Rapid Thermal Processing for R&D

and unique thin-film technology

F.Laporte

Obtaining new materials and structures for
semiconductor devices, MEMS, photovoltaics,
photonics, etc. requires the use of special process
and processing modes. In this regard, the RTP
(rapid thermal processing) and direct injection
(DLI) for vaporization of liquid precursors for

CvD and ALD are of great interest. Solutions for
implementation of RTP and DLI-CVD / DLI-ALD are
developed and manufactured by the Annealsys
company fram Montpellier (France).

Solutions for R&D and manufacturing

of semiconductor devices, 28

MEMS, displays

P.Muffler

Features of semiconductor devices, MEMS and
photonics are largely determined by the guality 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.
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KomneteHTHOE MHEHune

3HTU: reHepayms TeXHONOTUHECKUX
CTApTanos W pa3BuTHE HHHOBALWOHHOIO
NpoW3BOACTBA

A Kosanes

3eneHorpaACKuit HAHOTEXHONOTMHECKHR LIEHTP BXOAMT

B CeTb HaHoLeHTpos MWON , Hapazy ¢ paboToi no pazsu-
THIO MEPCTIEKTUBHBIX CTAPTANOB, CaM ABASETCH AUHAMMUHO
DPa3BUBAIOILEACH NPOMIBOACTBEHHOA KOMNAHUEN, KOTOpas
CMeLManM3npyeTca B 06NACTH HAHO- W MUKDOINEKTPOHNKM,
2 TAICKE MIAKPOCHCTEMHON TEXHUKM.

TexHONOrMYECKUE PELICHUSA, MEHAIOLHE
nonynPOBOAHUKOBYIO NPOMbILINEHHOCTD

W MUKPOINEKTPOHUKY

K.LLlgund

Pa3IBUTHE TEXHONOTMA 3D-MHTEr paLMK MeHSET PLIHOK
3INEKTPOHMKW. OfHMM W3 MABHLIX HOBATOPOB B 3TOR
oGnacTu aenserca SPTS w3 rpynnw komnanni Orbotech,
pa3pabaTbiBaoLLLAR 1 BLIMYCKAIOWAA LINMPOKMI CIeKTp
CUCTEM TPABAEHWS W OCAKAEHNA 114 06paboTKM NNACTHH,
KOTOPbIE NPUMEHAIOTCA B NPOKIBOACTBE M cOOpKe
INEKTPOHHbLIX KOMMOHeHTOoB. OcHosankas & 2009 rogy
komnawua obbeguHuna bonee yem 40-neTHii onbiT TaKMX
dupw, kak Trikon Technologies, STS u Aviza Technology.

AKLEHT Ha bUoMEAULMHCKHE NPUMEHEHMNS

M AanbHellee COBEPWEHCTBOBAHKE
HaHoNeyaTHOM nuTorpadun

W CUCTEM CPALLMBAHNUA NNACTUH

K.LWromme

ABCTPMIACKaR KoMnaxus EV Group (EVG) yenelwwo passmaaet
PELEHIA ANA HAHONEYATHOR (HAHOMMNPUHTHOR) MMTO-
rpadyu (HMN), koTopbée NPUMEHSIOTCA B NPOM3BOACTBE
\CTPOWCTB M KOMMOHEHTOB /ANA OTTTHKY, 3NEKTPOHIMKY

W CMexHbIX oBnacted. B 2016 rogy koMnanws obuasuna

06 0CODOM BHUMAHIUK K PeLeHsm Ang GUOMEIMLIMHCKOMD
CErMeHTa, 3 TAIOKE NPE/ICTABING P HOBLIX NEPCMIEKTUBHbIX
pazpaboTok 1 MPOeKTOB.

BbiCTpbie TEpMUYECKHE NPOLECCHI

M YHUKANbHbIE TOHKONNEHOYHbIE TeXHONOTMK
@.Nlanopm

MonyqeHue HoBbix MATEPHAN0B W CTPYKTYP Ana
nONYTPOBOAHMKOBbIX NPrbopas, MIMC, otosonsTauky,
OTOHIUKM 1 ApyTvx 0BnaCTeM TpEGYeT NPUMeHeHMa
CNeLMANbHBIX NPOLECCOB W TEXHONOTMUECKIX DEXHMOB.

B B34 € 371M BONLLLIOA MHTEDEC NDeACTARASIOT BLICTPLIE
TEPMUHECKIE NPOLIECCH! 1 CUCTEMbI XMMUYECKOTD OCAKAEHUS
113 ra30B0W (a3bl M ATOMHO-UI0EBOTO OCAK/EHNA

C TEXHONOTWENA NPAMOND BMPLICKA XUAKMX PEKYPCOPOB.
PelueHms 419 vx peanu3aLiy paspabaTbiBaer U NPOM3BOAMT
komMnanua Annealsys 13 Monnense (Oparius).

PeweHus Ans MccnefoBaHni M NPOM3BOACTBA
nonynpoBoAHWKOBbIX Npubopos, MIMC,
ANCnnees

N.Myddnep

XapaKTepuCTUKM NONYNPOBOAHVKOBLIX NPUBopos, MIMC,
CHCTEN DOTORMK B SHAYMTENLHON CTENEHH ONDERBNSIDTCS
KA4ECTBOM MPOBELEHIA NUTOTPAMHECKIX NPOLECCOB.
YroBbi y3HaTb 0 TeHAeHLWMAY B 0BnacTH obopynosams ans
NUTOrpaduu, Mbl BCTPETUANCH C MMpMitHoM Mydgnepam,
KOTOPbLIF 10 HEALABHEO BPEMEHM BOIMABNAN HeMELKYIO
KOMMNaHW0 Solar-semi, a (eAYac co3fan HOBYIO upMy.
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Flexible measurement solutions

for semiconductor industry

and photovoltaics

Ch.Defranoux

The Semilab Group is a leader in the field of
metrology solutions for the semiconductor
industry, photovoltaics and R & D sectors.
semilab was founded in 1989 in Budapest
(Hungary) by a group of scientists from the
Research Institute for Technical Physics of the
Hungarian Academy of Sciences. Over time,
the company took a leading position in the
market of equipment for the characterization
of semiconductor and photovoltaic materials.
This was facilitated by both aggressive internal
development and marketing policy,

Creating successful business for two
years: experience of MPI
S.Kaney

A little over two years ago, a new player - the
Taiwanese company MPI - entered the market
of probe systems for advanced semiconductor
testing. For a short time, MPI has become one
of technological leaders and trendsetters in
this area. Stojan Kanev, General Manager of
the Advanced Semiconductor Test division at
MPI, has shared the secrets of such
impressive progress.

News

Military and space
technology

Hardware Trojans. Part 4: software
and hardware countermeasures
E.Kuznetsov, A.Saurov

In the final part of the cycle of review articles
devoted to Hardware Trojans problems of
maintaining system secure operation in the
presence of Hardware Trojans are considered. To
date no general countermeasures have yet been
developed or proposed that would allow an IC to
operate in a trustworthy manner in the presence
of an arbitrary Hardware Trojan. Some aspects
of such protection, details of its implementation
and analyzing the general applicability of the
countermeasures are discussed.

Keywords: hardware backdoor, cyber security,
integrated circuit, hardware Trojan, malicious
modification

Control and measurement

New solutions for materials science,

comprehensive research and testing

of materials and structures with high
spatial resolution

V.Bykov, V.Polyakov

The main stages of development of systems for
scanning probe microscopy and spectroscopy
of nanometer spatial resolution of the

Russian production are considered. A new
designs of devices of the NT-MDT Spectrum
Instruments and new developments in the

field of microelectromechanical systems for
SPM are presented. Development trends with
consideration of the peculiarities of Russia in
interrelation with the world market of scientific
instrumentation are analysed,

Keywords: scanning probe microscopy, atomic force
microscopy, Raman spectroscopy,

IR spectroscopy
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MMBKHE H3MEPUTENbHbIE CHCTEMBI

AnA NONYNPOBOAHUKOBOW OTPACHM

U DOTOBONBTAUKH

K Jedparoykc

Komnauusa Semilab — nugep e 06nacTit MeTponoruyecki
peleHid ANK NOMyNPOBOAHWKOBOR NPOMBILINEHHOCTH,
(OTOBONLTAMKMN W MCLNEA0BATENLCKOND CEKTOPA.
Semilab bsina co3pana 8 1989 rogy B bypanewre
(Beurpus) rpynnoit yueHbix 3 MHCTUTYTa TeXHUYECKOi
duankn Benrepckoi akagemun Hayk. MocTenexHo
KOMNAHWA 3HANA BEYLLWE NO3MLIMM Ha PhIHKE
060pYA0BAHNA ANA MIMEPEHUA INEKTPHHECKMX
%apaKTEPUCTUK NONYNPOBOAHMKOBLIX KOMMOHEHTOB

1 dhoTo3neKTpueckux npeobpasosarenei. STomy
CnocoBCTBOBANY KaK COBCTBRHHbIE MHHOBALMM, TaK

W arpeccuBHAN MAPKETUHIOBAA NOAUTHKA.

Co3gaxue ycnewHoro busxeca

3a aga roaa: onsiT MPI

CKates

YyTb Gonee ABYX NeT Ha3afl Ha PLIHKE I0HL0BLIX
YCTAHOBOK AN KOHTPONA NONYNPOBOAHHKOBbIX
MAACTHH NOABMACA HOBLIA UFPOK — TABaHBCKAA
komnaua MPI. 3a kopotkoe spems MPI sowna

B YHCNO TEXHONOTH4ECKUX IMIEPOB U 3aKaHOAATENER
MOfb! B AQHHOK 0bnacTy. Cexpetamu Bnevatnaiowero
Nporpecca NOAeNMACS raBHLIA YNPABARIOWWA
nogpasfenexus Advanced Semiconductor Test
kopnopatiuu MPI Croan Kanes.

HoBoctK

BoeHHble U KOCMUYecKkue
TexHoNnormm

AnnapaThbie TpoAKD. HacTs 4:
NporpaMMHO-annaparHbie KOHTPMeps

E KysHeuos, A.Caypos

B 3aBepLalowLen (TaTke, NOCBALEHHON
annaparHbIM TPOAHAM, PACCMATPUBAETCA
nocTpoexue 6e3onacHbIX CHCTEM, KOTOpbIe
HAZeXHO (BYHKUHOHUPOBANK Gul, B TOM yuChe,

B NPUCYTCTBUM aNNapaTHON 3aKNAAKM
NPOM3BONLHOTO THNa. XoTA 06WM# noAxon

K TakoMy cnocoby npoTHBOAEACTBNA Ha
CeroHALWHUA AeHb He pa3paboTaH W He npeanoxeH,
PACCMOTPUM HEKOTOPLIE ACMeKTLl TAKOM 3aWNTH,
JleTand ee peanu3aunu u npoBeem obuini aHanu3
NPUMEHUMOCTH NOZOGHbIX KOHTPMeP.

Katouesbie cA08a: annapamuan 3axaadka, kubepbe3o-
NACHOCMb, UKME2ZPAALHOA CXEMa, ONNAPAMHBID MPOSH,
HECOHKUUORUPOBAHHAS Modu@uKkayus

KOHTpONb n nsmepeHus
HoBbie pelwenus ana matepuanosegeHns,
KOMNAEKCHOro MCCNeaoBaHmuA U KOHTpons
MaTepuanoB M CTPYKTYP C BbICOKMM
NPOCTPAHCTBEHHbIM pa3peleHem

B.Guikos, B.Monskos

PaccmOTpeHbl OCHOBHbBIE 3Tanbl PasenuTra

CHCTEM CKAHUPYIOULER 30HAOBON MUKPOCKONWK

W CNeKTPOCKONMM HAHOMETPOBOFO NPOCTPAHCTBEH-
HOrQ pa3pewieHus POCCUACKOTO NPOM3BOACTBA.
pUBOAATCA HOBLIE KOHCTPYKLUUM NpuBOpPOB
rpynni! komnanmit NT-MDT Spectrum Instruments,
HOBbIe Pa3paboTkU MUKPOMEXAHWYBCKUX CHCTEM
Ang C3M. MpoaHann3upoBakbl TEHAEHLMK

X Pa3BUTHA C yueTom ocobensocTen Poccuu

BO B3aMMOCBA3N C MHPOBLIM PHIHKOM HAYYHOTO
npuBopoCTPOEHKA.

KAroueabie cAo8a: CKAHUPYIOLAA 30HD080A MUKPOCKONUA,
AMoMHO-CUNDBAA MUKPOCKONLS, PAMAHOBCKAA CEKMPOCKD-
nus, MK-cnexmpocxonus
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Ultrastructural analysis of Brevibacillus
laterosporus bacterial cells using electron
and atomic force microscopy

M.Zubasheva, A.Sagitova, Yu.Smirnov, T.Smirnova,
R.Azizbekyan, V.Zhukhovitsky, I.Yaminsky

The article presents experimental data of the
electron and atomic force microscopy of Brevibacillus
laterosporus spores. The size and structure of the
spores and canoe-shaped inclusions are determined.
B. laterosporus strains with insecticidal properties
can be used for the prevention of infectious diseases
transmitted by insect bites.

Keywords: crystals, insecticide, bacterial spores, disputes,
scanning probe microscopy, atomic force microscapy,
electron microscopy

Equipment

for nanoindustry

Magna TM 7 magnetron sputtering
system in creation of thin-film
microwave hybrid ICs

R Karakulov, V.Odinokov, V.Panin, A.Shubnikov,
D.Viadimirov, S.Viadimirov, A.Golubtsov

The new vacuum system Magna TM 7 developed

at Research Institute of Precision Machine
Manufacturing is described. Its structure and
principle of operation are considered. This system
was used for magnetron sputtering deposition of
resistive coatings on rectangular wafers of VK-100-1
from 100 mm circular targets of RS3710 and
RS5406. By four-probe measurements it was found
that specific surface resistance of coatings can
achieve 100 Q/square.

Keywaords: magnetron sputtering, thin film technology,
resistive thin films

Success story

20 years since FemtoScan shows atoms
A.Akhmetova, | Yaminsky

Advanced Technologies Center is involved in probe
microscopy and has been studying nanometer
materials and biological objects since its
foundation in September 1990. During this time
the company has developed such new innovative
areas as 3D positioning, metal processing,
prototyping and designing of high-tech

devices for detection

of pathogenic particles.

Nanomaterials
Study of thermal degradation
in epoxy composites filled

with fullerene C,
A.Sapronov, N.Buketova
The thermal stability of the epoxy nanocompaosites
Is investigated by thermogravimetric and
differential thermal analysis. On the basis of
IR spectral analysis, the temperature ranges
of structural changes that directly affect the
thermal properties of the developed materials are
determined.
Keywords: heat resistance, degradation, IR spectral
analysis, nanocomposite

Creation of dense samples of nickel and
silver nanopowders by SPS method
V.Lysenko, A.Anisimov, V.Mali, V.Emelkir,

G.Pozdnyakov, C.Trubacheev

Mechanical properties of samples of the
nanodispersed powders of nickel and silver created
by spark plasma sintering are investigated.
Keywaords: Spark Plasma Sintering, nanodispersed powder,
microhardness
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YnbTpacTpyKTYpHbIA aHanu3 Brevibacillus
laterosporus MeToamu 3NeKTPOHHOH

W aTOMHO-CHNOBOW MUKPOCKONMUH

M.3y6awesa, A.Cazumoaa, F0.CmupHos, T.CuupHosa,
P Asuzbexa, B Kyxosuukuil, M. AmuHckui
MpencTasneqbl SKCNEPHMEHTAbHBIE AaHHbIE EKTPOHHOM 1
ATOMHO-CUN0BOI MUKPOCKONIM cnop Brevibacillus laterosporus
OnpeseneHbl pasmep 1 CTPORHME CNOP W BXOASALLYX B X (OCTaB
KaHD3IBMAHbIX BRAKHEHMIA. LLiTanmmbl Brevibacillus laterosporus,
00NAAOLME HHCEKTULMAHLIMK CBOMCTBAMM, MOTYT
NPUMEHATLCA 48 BOPLGbI C NEPEHOCHHKaMH 3300neBaHIN,
MEPeAABABMbIX YEPE3 YKYC! HACEKOMBIX.

Kniodesbie cnosa: kpucmantbi, UHCEKMULUG, cnopsi,
CKAKUPYIOULAR 30HO0807 MUKDOCKONUSA, AMOMHO-CUADBAR
MUKPOCKONUA, JAEKMPOHHAA MUKPOCKONUA

O6opyaoBaHue

ANng HAHOMHAYCTPUK

YCTaHOBKA MarHeTPOHHOTO PacnbiNeHns
MarHaTM 7" B TeXHONOTUM CO3AHNA
ToHKonAeHo4YHbIX TUC CBY

P-Kapakynos, B.OduHokos, B.MawuH, A.LLly6HuKkos,
[1.Baadumupos, C.Baadumupos, A.loay6uos
MpeacTasneta Hosas paspaborka OAO "HWW Toyworo
MALIMHOCTPOBHKUA" — BAKYYMHAs YCTaHOBKA

‘MarHa TM 7°. PaccMoTpeHL! ee YCTPOMCTBO W NPUHLMA

paboTbl. Ha YCTaHOBKE NOMyHEHD! TOHKME PENCTUBHLIE
NAEHKN Ha NPAMOYTONBHBIX NOAMKOPOBLIX NAACTHHAX
BK-100-1 MarHeTPOHHbIM PacnbiieHHemM AMCKOBBIX MHLLe-
Hen guamerpor 100 mm w3 marepuanos PC3710 v PCS406
YETLIpEX30HN0BLIM METOAOM YCTAHOBNEHO, 4TO 3HA4EHNA
YANLHOTO NOBEPXHOCTHOTD CONPOTUBAEHNS NMONYYEHHBIX
MANEHOYHLIX PE3UCTOPOB MOryT AocTurarh 100 Om/ke.
Kaouesbie caosa: mazHempanHoe pacnbinewue,
MOHKONAEHOUHAR MEXHOADZUA, PE3UCMUBHBIE MOHKUE MEHKL

UcTopusa ycnexa

20 net, kak "®emToCKaH" NOKA3bIBALT ATOMbI
A Axmemoaa, V. AmMuHcKul

HIMM "LieHTp nepenexTMBHLIX TEXHONOTMIA™ 3aHUMAETCH
JOH0BOI MUKPOCKOMMEN M M3y4aET MATePUaNL

W Guonoriyeckye oOLEKTH B HAHOMETPOBOM
MacwTabe ¢ MOMEHTA C03aHuA B (enTabpe 1990

r0f3. 33 370 BPEMA KOMMAHNA PA3BUNA Takue
Hanpasnexua, kaxk 3D-NoauuMoHpoRanme, obpaborka
METa/NNOB, NPOTOTMNNPOBAHUE M KOHCTPYMPOBAHKE
BLICOKOTEXHONOM V4HLIX NPUBOPOB N0 0GHapYKEHMID
NATOreHHB YaCTHY,

HaHoMm aTepuanbl

Wccneposanine npoLecca TepMUYeckoi
AECTPYKLWH B 3NOKCUKOMNO3MTAX,
HanonHeHHsbIx pynnepesom C,,

A.Canpowos, H.bykemosa :

MeTo0M TepMOrpaBMMETPHYECKOTO W AUdEpeHLM-
ANLHO-TEPMMYECKOTO AHANM3A MCCNBLOBAHA TEPMO-
CTOMKOCTD 3NOKCUAHBIX HAHOKOMNO3WTOB. Ha ocHoBe
WK-CnexTpanbHoro aHanu3a yCTaHoBAGHbI TeMNepaTypHbie
JMaNa30HL! CTPYKTYPHbIX NpeobpasoBanui, koTopbie
HENOCPEACTBEHHO BAMAKOT Ha TeNNOGMIMECKHMe CBOACTBA
Pa3paboTaHHbIX MATEPHANOB.

Knrovesbie caosa: mepmocmoikocm, decmpyxuus,
MK-cnexmpanbHbill QHOAU3, HOHOKDMAO3UM

Co3gauune metogom SPS nnoTHbIX 0bpasuyos
M3 HAHOMOPOLLIKOB HMKenA n cepebpa
B.NMbicenxo, A AHucumos, B.Maau, B.Emenbkus,
I.Mo3dnskos, [ Tpybauees

WcenepyioTca MexaHudeckne CBORCTBA obpasuos

W3 HAHOOUCNEPCHLIX NOPOLUKOB HUKENA U cepeﬁpa,
NONYYEHHBLIX METOAOM INEKTPOUCKPOBOrD CNEKaHWA.
Katoueabie cA08a: 3A2KMpOLICKPOBDE CNeXaHUe,
HAHOOUCNEPCHBID NOPOWOK, MUKpOMeepdocmb



