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Competent opinion
Russian nanoindustry at new development stage
D.Krinitsky

New and refurbished
thin film equipment
AMontobbio

News

Conferences, seminars,
exhibitions
VacuumTechExpo-2016, new solutions
forthe changing market demands
DGeorgiev

KoHTpoOJib U UsmMepeHus

Cantilever biosensors for detection

of viruses and bacteria

D.Kolesov, | Yaminsky, A Ahmetova, OSinitsyna, G.Meshkov
Cantilever biosensors are a promising platform for development
of highly sensitive and selective sensors. Thefirst part of the
paper describes the background of the problem, properties
of microcantilevers, technologies of their production and
biofunctionalisation, and also detection methods.

Keywords: scanning probe microscope, biosensor,

microcantilever
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KoMmneTreHTHO@ MHEeHue
POCCHiCKs HAHOMH/IYCTPMS HA HOBOM 3Tane passuTHs
[ KpuHuukut

HoBoe 1 BOCCTaHOBNIEHHOE 060py/0BaHHe
N9 TOHKOTVIEHOYHbIX TEXHONOrUH
AMoHmob6uo

HoBoctu

KoHdepeHLuuUn, ceMUHapbl,
BbICTaBKU

“BakyymTex3xkcno-2016":

HOBbi€ petLieHus /1 MEHSIOLLErocs pbiHKa
[l.Teopaues

KOoHTpO/1b U U3MepeHus

KaHTunesepHbie 6MOCeHCOpbI

NS 06HapY)KEHNS BUPYCOB U 6aKTepui

[1.Konecos, W Anunckuti, A Axernoga, O.CutuupiHa, Metuikog
KaHTvneBepHble 6M0CRHCOpbI SBNSIOTCA MHOM0O6eLLIOLLeV
TIATOPMON U1 CO3AAHMS BbICOKOHYBCTBUTENIbHBIX Y CEIEKTUBHbIX
CEHCOPHbIX YCTPOVCTB. B NepBOi YaCTV! CTaTbit PACCMOTPEHbI ACTOpHA
BOMPOCA, CBOVICTBA MUAKPOKAHTIIEBEPOB, TEXHOMOMAY VX MPOM3BOL-
CTBA 1 BVOQYHKLVIOHUM3ALIVM, a TAIOKe CTIOCO6bI ZIETeKLIMM.
Karouesble cAoea: CKAHUPyIOLLLI 30H008bILI MUKPOCKON, GLOCEHCOp,
MUKDOKAHMLiAB8ED

Metrological assurance in bionanoscopy 36 MeTponoru4eckoe obecneyerme B G1oHaHoCKOMMH

A.Ahmetova, G.Meshkov, O.Sinitsyna, .Yaminsky
Scanning probe microscopy (SPM) is successfully
transferred from the researches to real production
technologies. In this regard, significantly increases the role
of metrological support of the SPM.

Keywaords: scanning probe microscopy, bionanoscopy, metrology,
standardization

Nanotechnology

Russian electronic components for extreme conditions:
silicon carbide industry founded by LETI

V/Luchinin

The most popular technology when creating SiC-

based devices using the absolutely prevalent epitaxial
technology is changing the type of adding impurity in the
reactor without its "decompression”, directly during

the epitaxial growth. The modern epitaxial reactor owned
by LETI enables this process, including

the automatic loading of substrates.

Keywords: silicon carbide, electronic components,
microelectronics, nanoelectronics

Development of a piezoelectric

energy harvester for navigation support

of railway transport

| Vasiliev, A.Chuprin

Investigation of vibration parameters of the freight cars s
presented. Several designs of piezoelectric energy harvester
are proposed for the efficient conversion of mechanical
vibrations into electrical power. Based on experimental
studies a comparison of different types and designs of energy
harvester is performed. The amount of energy required for
wireless transceiver for monitoring location of a vehicle is
evaluated. Obtained data can be used for development of
production technology of the piezoelectric energy harvester
to provide autonomous power supply for freight cars.
Keywords: renewable energy, piezoelectric energy harvester,
piezoelectric element, energy conversion
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AAxmemosa, ' Metkos, O.CUHULbIHG, V1 SMUHCKUG
CKaHVpYIOLLIAS 30HA10Bas MUKpockonust (M) ycrieluiHo nepexomuT

Y3 Hay4HO-VCUIE10BATILCKOM OBNIACTI B CRKTOP PEA/IbHBIX NPOM3-
BO/ICTBEHHbIX TEXHONOMAV. B CBSB3YA C 3TVM CYLLIECTBEHHO MOBBILLIETCH
PO/Tb METPOTIO4ECKOro CONPOBOXEHNA MHCTPyMeHTapua GM.
Kntouesbie cA0ea: CKAHLPYIOLLiAs! 30HO060S MUKDOCKONL, BLIOHAHOCKONLL,
Memponc2Ls, Cmaxoapmu3auus

HaHoTexHonormm

OteyecTBeHHas JKCTpeManibHas Kb: KapbuokpeMHie-
Bas uHAycTpus Cr6M3TY “/I3TU"

BJyMuHUH

Haubonee BOCTPe60BAHHOI TEXHOMOMMHECKOM BO3MOXHOCTbIO NPy
C03/1aHV NP160POB Ha SIC 10 ABCONKOTHO AOMUHMPYIOLLIEV SNUTak-
CHAbHO TEXHOMO WM SIBNSETCA CMEHA TUMA NIervpyioLLIeN MpUMect
B POCTOBOM peakTope 63 ero “pasrepmeTi3aLiuy’” Herlocpe/ICTBEHHO
B MPOLLECCE NUTAKCUAILHOMD POCTa. ViMetoluiAcs y JIBTU cospe-
MeHHbII MATAKCV/IbHbIA PEAKTOP M03BONISET Pe/A30BaTh AHHbIM
MIPOLIECC, BI04 BBTOMATUHECKYHO 3arPy3KY MOA/IOKEK.

Kntouegble caoea: Kap6ud KpemHLS, exTTIPOHHAs KoMnOHeHmHas ba3a,
MUKPOMEKIIPOHUIKG, HAHOMEKIIPOHUKA

Pa3paboTa aBTOHOMHOIO Mbe303/1eKTPU4ECKOro reHepa-
TOPA TOKA /Y1l HABUTALMOHHOM NOA/IEPKKN XKE/E3HOR0-
POXHOrO TPaHCTopTa

W Bacunbes, A.Hynpux

VccnesoBaHbl napameTpbl KonebaHiii PasHbiX TUMOB rPy30BbIX
BAroHOB. MPE/IOKEHO HECKOMbKO KOHCTPYKLMIA Mbe30reHepaTopos
119 3dEKTMBHONO NPeo6pa30BaHIS MEXaHNHECKVX Koniebanuii 8
INEKTPO3HEPIUI0. Ha OCHOBE JKCTIEPUMEHTA/IbHbIX JaHHDIX MPOBe-
[1EHO CPaBHEHME Pa3HbIX TUOB 1 KOHCTPYKLIMIA MbE30TeHEPaTopoB.
OLiEHEHO KONYECTBO 3HEPriN, HeobXoAMMOe U1 PABOTbI YCTPOI-
CTBA NpueMa-Nepena|y MHbopmaLwy. MonyeHHble JaHHbie MoryT
BbITb UCTIONL30BAHI A1 PA3PaBOTKY Mbe303/EKTPU4ECKOrO reHe-
PaTopa TOKa, MPEHa3Ha4EHHONO 151 06eCTIeYeHs aBTOHOMHbIM
TIATaHVEM FPY30BbIX BArOHOB 1 MIATHOPM.

Kntouesbie caoea: 60306H08AeMble LCMO4HUKL 3HEp2UL, NbE303eKITpLe-
(KUl 2eHepamop MOKa, Nbe303neMeHIT, NPeospa30BaHLe HepeLL
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4D-technologies for production of three-dimensional 60 4D-TexHONOrMM NPOM3BOACTBA MHTETPAIbHbIX TPEX-
integrated circuits MEpHbIX 371eKTPOHHbIX YCTPOIHCTB
A Kondrashin, A.Lyamin, V.Sleptsov A Koxdpauwur, AJlamur, B.Crentios
Main types, the possibilities, advantages and PaccMOTpeHbl OCHOBHbIE Bfbl, BO3MOXHOCTH, J0CTOMHCTBA
disadvantages of liquid and gas-phase (dry) 3D MID 1 HEZJOCTATKM XITKOCTHBIX M ra30(hasHbix (CyxuX)
technologies are considered. 3D MID-TexHonormi.
Keywords: 3D MID technologies, laser direct structuring, jet Knrouesble caoea: 3D MID-mexHonozuL, Aa3epHoe CTpyKmypuposatxe,
sputtering, 3D-photoimaging cmpyliHoe pacnblaeHue, 3D-¢omonumozpagust

Nanomaterials HaHomaTepuanbl
Structure and physical properties of nanocomposites: 78 MoyueHue 1 Gu3u4ecKue CBOMCTBA HAHOKOMTIO3UTOB:
opal matrix - titanium oxide ONAIOBbIX MATPHUL, — OKCU/I0B TUTaHa
M.Samoilovich, A.Belyanin, V.Odinokov, V.Bovtun, M.Camotinosuy, A.5ensHuH, B.OduHokog, B.5osrmyH,
M.Kempa, N.Nuzhnyy, M.Savinov M Kemna, J1.HyxHbitl, M.Caguros
The conditions for the formation of nanocomposites based PaccMoTpeHbl yC108vs JOPMMPOBaHHS HAHOKOMTIO3UTOB Ha OCHOBE
on lattice packings SiO, nanospheres (opal matrices) with PellleTaTiX YTIaKOBOK HaHoCep SiO (0nanoBbx MaTpiL, cosiep-
arystallites of titanium oxide in interspherical nanospacing XaLLX B MEXCHEPMIECKVIX NONOCTSX KPUCT/VIUTHI OKCI08 TUTaHA.
are considered. The composition and structure of the VA3y4eHbl COCTaB 1 CTPOEHYE HAHOKOMTIO3ITOB C ACTIONIb30BaHMEM
nanocomposites were studied by electron microscopy, X-ray INEKTPOHHOY MUKPOCKOMIAY, PEHTTRHOBCKOM IPaKTOMETPMIA U
diffraction and Raman spectroscopy. Results of measuring CTIEKTPOCKOMM KOMOUHALIVIOHHOND Paccesiiig CBeTa. MpuBeaeHbl
of the frequency dependences of real and imaginary PE3YBTATbI V3MEPEHIV HACTOTHbIX 3BICHIMOCTEN [IEACTBTEbHOM
components of the permittivity and microwave conductivity 1A MHVMOV KOMTMOHEHT AV3/eKTPUHECKO MPOHMLIABMOCTY, A Takoke
of obtained nanostructures are viewed. MVKPOBOZTHOBOV NPOBOZWVIMOCTYA TIO/Ty4eHHbIX HAHOCTPYKTYP.
Keywords: nanocomposite, opal matrix, titanium oxide, X-ray Kntouesble cA0ga: HAHOKOMNO3UM, 0NaA0BaS MAMPLILIA, OKCLG MUMAHA,
diffractometry, dielectric properties PeHM2eH0BCKAS ALGpakmomempLis, GLAEKIPLeCKLie XapakTepuCmUKL

Ceramics of magnesium oxide nanopowder: 04 Kepamuka 13 HaHONOPOLLIKA OKCH/IA MArHis:
preparation and properties C03AaHue 1 CBOMCTBA
VLysenko BJIbicerko
CNOMOLLIbHO MET0/1a I1EKTPOUCKPOBOrO CriekaHms Ha 0CHOBE
HaHOpa3MepHOro NOPOLLIKA OKCWAA MarHns Co3aaHa nioTHas 1
NPO4Has Kepamuka C MUKPOTBEPAOCTbIO 40 13 IMla.
Karouesble cAoa: HAHONOPOLLIOK, 3AeXMpOLICKOB0 CeKaHLie

The dense and durable ceramics with microhardness up
to 13 GPAwas created on the basis of nanopowder of
magnesium oxide with use of spark plasma sintering (SPS).
Keywords: nanopowder, spark plasma sintering

Study of thermal properties 08 WccneioaHme Tennodm3nyeckitx CBOMCTB AMOKCUKOM-
of epoxy composites filled with nanoparticles NO3MTOB, HANONHEHHbIX HAHOYACTULIAMM
ASapronoy, N.Buketova, A Leshchenko A Canporos, H.byxemoea, A JlewiexKo
Composites on the basis of bisphenol epoxy resin with Jccnen08aHb! KOMMO3UTbI HA OCHOBE MOKCAHOM AAAHOBOW
the low molecular weight polyethylene polyamine CMO/Tb, 15 CLUIMBAHYS KOTOPOA CTIONE30BaH HYBKOMONIEKYSPHbIA
curing agent were studied. As an additive the nano-filler QTBENAVTENb NOMITWIEHNOMMAMMH. B kayiecTBe JoGaBKky np-
C,, Was used. Thermal properties of epoxy composites MEHSUIM HaHOLMCTIECHbIV HAMONHUTENb (yiepeH. VcUiej0BaHbl
were investigated. Teriov34eckue CBOCTBA SMOKCVHbIX KOMIO3TOB.

Keywords: heat resistance, shrinkage, coefficient of linear Kntouesbie cAoea: menaocmoiikoctib, ycadka, KoXUULEH ALHeiiHo20

expansion pacuupeHus
Infrastructure UHPpacTpyKTYypa
China's achievements in field of nanotechnology 104 JocTivkerus KTas B cdepe HaHOTEXHOMOTH
RZhong K YKyH

Chinese scientists are actively involved in nanotechnology
development. This article describes some achievementsin areas
related to the studies of nanostructures, nanomaterials and the

creation of nanodevices.
Keywords: nanotechnology, nanostructure, nanomaterial

KWTaickue y4eHble aKTVBHO YHaCTBYHOT B PasBUTUM HAHOMH-
JYCTPWY. B Z1aHHOIA CTaTBE OMMCaHLI HEKOTOPble JOCTYKEHNA
B Chepax, CBA3aHHbIX C UCIEA0BAHMSIMI HAHOCTPYKTYP, Mony-
YeHVeM HaHOMATEPUAIOB 1 CO3AAHNEM HAHOMPUEOPOB.
Kntouesble AOA: HOHOMeXHOAO2LS, HAHOCTPYKITIYpa, HAHOMAMepLaA

Military nanotechnology =~ BoeHHble HAHOTEXHO/IOTUK
Military applications of nanotechnology: BoeHHbie MPUNOXEHNS HAHOTEXHONOWH: G1oTex-
bio-technical hybrids 108 Huueckve ru6puaHble YCTPOICTBA M MUHUATIOPHbIE
and small satellites KOCMUYECKUe CIyTHUKH
JuAltmann 10 AbmmaH
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