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Competent opinion
Nanotechnology industry cannot exist
without exact nanometer standard
A.Potemkin

For the first time the subnanometer and nanometer
standard is created.

Equipment for angstrom-precision

processing of wafers

R.Schmidt

SCREEN entered into the semiconductor
production equipment market in the 1970s.
Surface processing i.e. modifying surfaces through
processes as coating, cleaning and etching.

At present the company is a specialized manufacturer
of semiconductor production equipment

in various areas such as wafer cleaning
equipment, lithography equipment

and annealers.

FINEPLACER sub micron bonders for high
precision assembly challenges

T.Muller

For over 20 years, Finetech has been developing and

manufacturing equipment — the FINEPLACER systems -

for the semiconductor industry. One business segment is
building machines for the professional rework of printed
circuit boards in production environments. The second
mainstay is the development and manufacturing of micro

assembly systems.

Advanced solutions

for nanoimprint lithography

C.Schutte

Nanoimprint Lithography (NIL) is used in the manufacture

of devices and components for optics, including LEDs,
displays and optical sensors, electronics, microfluidics,
photovoltaics, and other high-tech fields.

The EV Group (EVG) is a leading manufacturer

of solutions for NIL.
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KomMmnereHTHOE MHEeHue

ECM HET TOYHOrO HAHOMETPOBOTO 3TA/IOHA,

TO HET U MHAYCTPUN HAHOTEXHOMOMMA

A.lTomemKuH

BriepBble B MMPOBOIA NPAKTUKE CO3AaH 3T/IOH HAHOMETPOBOID
1 Cy6HaHOMETPOBOTO AMAMa30HOB.

O6opynosaxue ans 06paboTKM NAACTUH

C TOYHOCTBIO /10 AHFCTPeMOB

P.LLimudm

SCREEN ¢ 1970-x ropoB pa3pabarbiBaeT v Npou3BOAUT
TexHoNornyeckoe 06opyaoBaHue s 06paboTkv nonynpo-
BOAHMKOBbIX NIACTUH. KNio4eBbIMW NPOAYKTaMM KOMMNaHKM
ABNSIOTCH CUCTEMbI 151 MOANHMKALIMM NOBEPXHOCTH
MIACTUH — HAHECeHWUS NOKPbITUIA, O4YUCTKM, TPABNEHMS.
Creuan13upoBaHHble peLLeHns 1 PAsN4HbIX CerMeHToB
PbIHKa ¥ CT/AMIA TEXHONOrMYECKOro NPOLIECCa BKIIKOYALOT
MPOMBbILLIEHHbIE MOZY/bHbIE MALLMHDI 151 O4UCTKY NNACTUH,
(oronuTorpadmm 1 onkura.

CybmuKpOHHbIe cucTembl MOHTXA FINEPLACER
/19 BbICOKOTOYHO#M COOpKM

TMiomep

Komnanms Finetech 6onee 20 ne paspabarbiBaet 1 npowus-
BoavT cctembl FINEPLACER fy1st nonynpoBOAHMKOBO NpO-
MbILLIEHHOCTM. BXKHbIM HanpasneH1eM Hu3Heca KoMnaHum
SBNSIOTCA peLueHnst A1 NPOGECCOHLHOM PeMOHTa
MeYarHbIX NAAT B NPOM3BOACTBEHHDIX YCIOBUSX. [lpyroe
HanpasneHue - pa3paboTka 1 Npou3B0ACTBO 060PYA0BAHUSA
NS MUKPOMOHTXKA.

Mepegosbie pa3paboTku

A1 HAHOMEYATHOW UTOrpaduu

K.LLItomme

HaxoneyarHas autorpadus (HMJT) npuMeHsieTcs B npous-
BO/CTBE YCTPOVCTB 1 KOMNOHEHTOB /Y11 OMTUKY — BK/IO4AS!
CBETOAMOAbI, AVCTUIEN 1 OMTUYECKME CEHCOPb, = INEKTPOHUKH,
MUKPODAIOMANKM, POTOBONLTAMKM, A TAIOKE APYTUX BbICOKOTEX-
HOMOMMYHbIX 06NACTel. BefyLuMm NPOM3BOAUTENEM peLueHui
w19 HI1 SBnSeTCs aBCTpuickas Komnanus EV Group (EVG).

SUSS MicroTec equipment in Russia 30 O6opygosanue SUSS MicroTec B Poccum

M Tober, A Timoshin

SUSS MicroTec is one of the most demanded brands of
equipment for photolithography in the microelectronic
industry. In Russia, about 80 systems for the coating
and developing of the resists are installed, and the total
number of units of equipment manufactured by the

German company reaches 150.

M Tobep, A. TumowwuH

OnHow 13 Hanbonee BOCTPE6OBaHHbIX MApOK 060PYA0BAHMS
Anst oTonuTOrpadun Ha NPeANpUSTUSX MUKPO3NEKTPOHHOM
otpacm sensetcs SUSS MicroTec. B Poccuu ycTaHoBneHo
0K00 80 CUCTEM N5 HAHECeHMS W NPOSIBNIEHNS HOTOPE3NCTa,
a BCero kcrnnyarupyetcs 4o 150 mMawumH npoussoacTea
HeMeLKOM KOMMaHHM.

News 34 HoBoctu

Conferences, seminars,

exhibitions

Ten of best innovative products of
VacuumTechExpo 2016

S.Nesterov

Business program of the VacuumTechExpo 2016
included the competition "The best innovative product
in the field of high technologies”. The winners of the
competition are 10 innovative products that reflect
modern trends in the global and domestic vacuum
equipment and technology.

36

KoHdepeHuumn, cemmHapbl,
BbICTaBKM

JlecsTb Ay4LLINX WHHOBALMOHHBIX NPOAYKTOB
BbicTasku VacuumTechExpo 2016

C.Hecmepos

B pamkax dpopyma VacuumTechExpo 2016 nposoguncs
KOHKYPC "/lyuLUMA MHHOBALMOHHBIM NPOAYKT B Chepe BbICOKMX
TexHonoruu". Mobegutensmu KoHKypca cranu 10 npoayKTos,
KOTOPbIE OTPRKAKOT COBPEMEHHbIH YPOBEHb U TEHAEHLIMM pa3-
BUTIS MMPOBOTO ¥ OTE4ECTBEHHOM BaKyyMHOTO 060py/08Ba-
HUS U TEXHONOMUK.
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Ametek solutions for micro- and nanoanalytics 44 Pewenus ans MUKPO- M HaHOaHaAu3a 0T Ametek

Moscow hosted a seminar dedicated to the Ametek
solutions for the analysis and research of materials

in various fields of industry and science. During the
seminar, the experts of Ametek and partner companies
presented equipment and technologies for micro- and
nanoanalytics, as well as the effective methods of their
practical application.

Reportage from laboratory
Applied nanotechnology,

from nanometrology to nanolithography
D.Gudilin

Cutting-edge developments in the majority of activities are in
oneway or another related to nanoscale structures and objects,
in studying which research institutions are mainly involved in
Russia. Unfortunately, the results of the fundamental works
often remain non-demanded. In this context, the experience
of the organisations, which conduct research in the field of
nanotechnology and focus on practical use and commercial
implementation, is quite valuable.

KOHTpO/Ib U U3SMepeHus
Automated control of composite products
using NanoScan scanning

nano-hardness tester

K.Kravchuk, A.Useinov, |.Maslenikov, S.Perfilov

The ability to automate a large volume of routine
measurements is demonstrated using NanoScan
scanning nano-hardness tester for control of the strength
properties of composite elements of the machining tool.
Keywords: nanoindentation, scanning nano-hardness tester,
mechanical properties, automation

Creating reality

A.Ahmetova, G.Meshkov, .Yaminsky

Modern design software packages allow to
effectively create electronic virtual models of
complex biomedical devices.

Keywords: engineering, modeling,

biosensor, scanning probe microscope,

high-tech production

Nanotechnology

Modeling of process of formation

of islet thin films

S Sidorova, L.Kolesnik

Theoretical foundations and results of the modeling
of islet formation of thin films in vacuum

are presented. The possible groups of methods

for islet thin films are considered. The dependence
of thin films lateral island sizes on the
technological parameters of deposition

in vacuum is shown.

Keywords: islet thin films, vacuum, thin film technology,
atomic force microscopy

Study of vibration characteristics of railroad
freight cars to determine technical

design requirements to self-contained
piezoelectric generators

|.Vasiliev, S.Generalov, O.Krasnobaev, A.Chuprin

The vibration characteristics of a tank wagon and
universal gondola car in different sections of the railway
track are studied. With the use of special equipment
frequency and acceleration fluctuations depending on
speed, load and type of cars are measured. Based on
the analysis of the obtained data the requirements to
piezoelectric generators for creation of self-contained
power source for freight cars and goods trucks are
developed.

Keywords: piezoelectric generator, piezoelectric elements,
independent supply source, monitoring systems
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B MockBe cOCTOSNICA CeMUHaPp, NOCBALLIEHHbIN PelLeHNsM
KOMMaHuu Ametek AN aHanu3a 1 MCCIeA0BaHNS MATepuasnos
B Pa3/IM4HbIX 06NACTAX MPOMBILLIEHHOCTY U Hayku. B xoae
CemuHapa creumanncTbl Ametek v napTHepCKuX KOMNaHUiA
pacckasasnv 06 060pyA0BaHNM 1 TEXHONOTMSX MUKPO- U HaHO-
aHM3a, a TaKoKe IPHeKTMBHbIX COCO6ax X NPAKTUYECKOro
NpUMEHeHUs.

Penoprtax u3 naboparopum
MpuKknagHble HAHOTEXHONOTUK:

OT HAHOMETPONIOTUM 10 HAHONUTOrpaduM

A.Iyounux

Mepenosbie pa3paboTky B 6ONbLWMHCTBE Chep AesTeNnbHOCTH
TaK WM MHaue CBSI3aHbl C HAHOPa3MepHbIMM CTPYKTYpaMM U
06beKTamm, UCCIEA0BAHMSMI KOTOPbIX B HALLUEA CTPaHe 3aHK-
MAIOTCS B OCHOBHOM Hay4Hble yupexeHus. K coxanenmio,
pe3ynbTarbl GyHAIMEHTA/IbHBIX PABOT HEepeaKo OCTatoTCA
HeBOCTPe6OBAHHLIMM. TeM LieHHee OMbIT OpraH3aLyi, KoTo-
pble BeAYT UCCe0BaHMS B 061ACTI HAHOTEXHONOT U, OpUeH-
TUPOBAHHbIE HA MPAKTUKY ¥ KOMMEPHECKYHO peain3aLmio.

KoHTpo/ib 1 u3amepeHus
ABTOMATHU3MPOBAHHbINA KOHTPO/Ib NAPAMETPOB
KOMMO3WTHbIX U3[71MH C NOMOLLbIO
HaHoTBepaomepa “HaHoCkaH"

K Kpasuyx, A.Yceuros, Y.Macaexukos, C.Iep¢unce
BO3MOXHOCTb aBTOMATM3aLMM H0NbLLIOrD 06beMA PYTUHHBIX
V3MepeHui Npy NpUMeHeHnn HaHoTBepaoMepa “HaHoCkaH' npo-
JAeMOHCTPMPOBAHA Ha NPUMepe KOHTPONS MPO4YHOCTHbIX CBOICTB
KOMNO3MTHbIX 31eMeHTOB 06PabaTbIBAIOLLIETD MHCTPYMEHT.
Kntouesble A064: HAHOUHOEHMLPOBAHUE, CKAHUPYIOULLI HaHoMBepado-
Mep, MexaHUMecKue Caoiicmed, aemomamu3auus

Co3iaem peaibHOCTb

A Axmemoga, I Meuwkoe, M. SAmMuHcKuL

CoBpemeHHble NPorpaMMHbIe NaKeTbl NPOKTUPOBAHMS N03B0-
NA10T 3OPEKTUBHO NMONYYATb INEKTPOHHDIE BUPTY/IbHbIE
MO/IeNM CI0KHbIX NPUBOPOB GHOMEMLIMHCKOND HA3HAYeHMS.
Kato4esbie caosa: npoexmupoeatiie, Modeaupoeatiuie, 6LOCEHCOp,
CKAHUPYIOLLULI 30HA0BbILI MUKPOCKON, BbICOKOMEXHOAORUYHOE
npou3eodcmeo

HaHoTexHonoruum

Mopenuposaue npotecca GopMupoBaHUa
OCTPOBKOBbIX TOHKMX NNIEHOK

C.Cudopoea, /1.KonecHuk

ﬂpeu(TaBl'leHbI TeopeTuyeckue OCHOBbLI U pe3ynbraThbl
MOZENMPOBaHMA NpoLecca popMUpoBaHUS OCTPOBKOBBIX
TOHKMX NIEHOK B BaKyyme. Paccmmpenu BO3MOXHble
rpynnbl METOAOB NONY4eHUs OCTPOBKOBbIX TOHKMUX
nneHoK. MokasaHbl 3aBUCUMOCTH NatepanbHbiX pa3mepos
OCTPOBKOBbIX TOHKMX NNEHOK B BaKyyMe OT TeXHO/Nornye-
CKUX NapaMeTpoB HaHECeHuUs.

Karouesbie croea: 0CMpOBKOBbIE MOHKLE NAEHKU, 8AKYYM,
MEXHOAOZUS MOHKLX NAEHOK, AMOMHO-CUA08AS MUKPOCKONUS

UccneoBanmne xapaKTepucTuK KonebaHui
)Xe/Ie3HO/JO0POXHDIX FPY30BbiX BArOHOB C LiE/IbIO Onpe-
AeNneHns TeXHUYECKUX TPe60BaHMM K KOHCTPYKLMM
ABTOHOMHbIX be303/1eKTPUYECKUX reHepaTopoB TOKa
W.Bacunves, C.Ierepanos, O.Kpacrobaes, A.Hynpun
IpoBeseHo MCUIeA0BaHwe XapaKTepUCTUK KonebamiA
BArOHA-LIUCTePHbI 1 N0/YBArOHA YHUBEPCAILHOMO Ha Pa3HbIX
YHaCTKAX ENE3HOAOPOXHONO MyTH. CNOMOLLBHO CrieLyaIbHOro
060py0BaHIA BLINONHEHbI M3MEPEHIs YACTOTbI U YCKOpeHUs
K0rnebaHui B 3aBUCMMOCTY OT CKOPOCTM, 3arPyXKeHHOCTU M TUNna
BAroOHa. Ha OCHOBE Pe3ynbTaToB aHa/IM3a NOMYHEHHbIX AaHHbIX
paspaboTaHbl TexHUeckvie Tpe60BaHMS K Nbe303MeKTPUHeCK M
reHepaTopam ToKa, MpeAHasHa4eHHbIM 1 CO3AAHNS ABTOHOM-
HOO UCTOYHIKA MUTAHMS FPY30BbIX BArOHOB M MIAT(OPM.
Kntouesble caoea: nbe3oanexmpuyeckLili 2eHepamop, Nbe3o3nemenimibl,
(A6MOHOMHbILI LCMO4HUK NUMAHLS, CUCMeMbl MOHUMOPUH2A
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Russian electronic components

for extreme conditions: silicon carbide industry
founded by LETI

V.Luchinin

The method developed by Leningrad Electrotechnical
Institute of growing 3D silicon carbide mono-crystals
(the LETI method) is an internationally recognized
scientific and technological breakthrough. It
determined the worldwide transition to the industrial
manufacture of electronic components based on

silicon carbide (SiC). Silicon carbide is used in the
manufacture of optoelectronics, microwave electronics
and, of course, power electronics due to the extremal
characteristics of this wide-gap semiconductor, such as
its thermal conductivity, critical tension of the electric
field and drift velocity of charge carriers, resistance to
high temperatures, chemically aggressive environments
and radiation.

Keywords: silicon carbide, electronic components,

LETI method, microelectronics

4D-technologies for production

of three-dimensional integrated circuits
A.Kondrashin, A.Lyamin, V.Sleptsov

The analysis of opportunities of modern 3D MID
technologies (Three Dimensional Molded Interconnected
Devices) for production of three-dimensional

electronic devices (TEU) is done. The main comparative
characteristics, merits and demerits of these technologies
are defined. New classification of 3D MID technology

for sampling of structures and the nomenclature of the
materials are proposed.

Keywords: 3D MID technologies, TEU, quasi 4D, 4D objects

There is an idea!

Nature nanotechnology for energy

M Sidorov

With the development of science reveals a deeper
relationship between the results of fundamental studies
on the mechanism of generation of electric current
molecular structures of mitochondrial membranes of cells
and search for new and nanotechnology for power. Such
nanotechnologies and their Autonomous implement,
particularly an effective and safe (like the cell), portable
energy devices built into mobile phones, laptops - all of the
elements of the Internet and the robots will probably let
them do without traditional chemical batteries.

Keywords: bioenergy, energy source,

nanotechnology

Military nanotechnology
Military applications of nanotechnology:
autonomous and unmanned hardware,

mini- and microrobots

Ju.Altmann

Such issues are discussed as the use of nanotechnology
in the development of autonomous and unmanned
hardware, mini- and microrobots.

Keywords: nanotechnology, autonomous military hardware,
unmanned device, minirobot, microrobot

Education

Paid free education

as problem of nanoindustry
A.Ahmetova, |.Yaminsky

To provide a link between the acquisition and use
of knowledge at this moment of development

of industrial society in Russia there is an urgent
need to introduce fees for higher education for all
students.

Keywords: higher education, nanoindustry,

expertise, experts
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OteyecTBeHHas IKCTpemManbHas IKb:
KapbuoKpeMHUeBas MHAYCTPUS

Crneraty “stm”

BJIysuHuH

Pa3paboTKa B JIeHUHIPajACKOM 3MeKTPOTEXHI4ECKOM
MHCTUTYTe MeTOZA BbIPALUMBAHMS 0GbEMHbIX MOHOKPUCTJT-
/10B kapbuAa kpemtus (MeTog JI3TH) SBNseTcs MexayHa-
POAHO-MPU3HAHHBIM HAY4HO-TEXHONOrM4ECKM NPOPLIBOM,
OMpeseVBLLMM Nepexos K NPOMBILLIEHHOW TEXHOOr MM
urotonenms SKb Ha kapbuae kpemHus (SiC) Bo BcemmpHoi
npakTuke. [puMeHeHme Kapbuaa KpeMHIS B CO3AAHUN Np-
60pOoB ONMTO3NEKTPOHIKH, CBY-3neKTPOHNKY 1, 6e3yCI0BHO,
CUNOBOIA INEKTPOHIKM ONPEAENSETCS KCTPEMAIbHBIMM
XapaKTep1CTMKaMM1 JAHHOTO LUMPOKO30HHOMO NOAYNPOBO-
JHUKA 10 Ten/IoNPOBOAHOCTH, KPUTUYECKOI HANPSIXEHHOCTU
3NeKTPU4ECKOro Nons 1 ApendoBoi CKOPOCTU HoCUTeNeN
3apsa, YCTONYUBOCTY K BO3AEMCTBMIO BLICOKIX TeMneparyp,
XVMUYECKM arpeccuBHbIX CPe v PAAVaLIK.

Kntouesble caoea: Kap6ua KpemHuS, 3AeKmpoHHAS KOMNOHeHMHAs
6asa, memod JI3TV, MUKDO3NEKMPOHUKA

4D-TexHonorum nNpou3BOACTBA UHTErPA/IbHbBIX
TPEXMEPHbIX 31EKTPOHHBIX YCTPOACTB

A Kondpauwius, AJsmun, B.Crentos

lNpou3BezieH aHa/M3 BO3MOXHOCTEN COBPeMEHHbIX 3D
MID-TexHonorui (Three Dimensional Molded Interconnected
Devices) a5t NPOM3BOACTBA TPEXMEPHDIX 1EKTPOHHbIX
cpezcTs (T3Y). OnpefeneHbl 0CHOBHbIE CPABHUTE/IbHbIE XapaK-
TePUCTUKN, JOCTOMHCTBA 1 HEAOCTATKM JaHHbIX TEXHONOT WA,
MpepioxeHa Hosas knaccumkaums 3D MID-TexHonorum

110 AUCKPETM3ALIAM NONYHEHIUS CTPYKTYP U HOMEHKNATYPbI
MCMONb3yeMblX MaTep1a/IoB.

Kntoyesbie caoea: 3D MID-mexHonozuu, T2Y, keasu 4D, 4D obbexmpl

EcTtb npes!

Mpupoaonoa06Has HAHOTEXHO/MOHS 1S SHEPreTUKH
M.Cudopos

Mo Mepe pa3BUTIS eCTECTBO3HAHMS Pe3ynbTaTbl hyH-
JAaMeHTabHbIX MCCNEA0BAHMIA FeHepaLm INeKTPOTOKA
MONeKYNAPHLIMM CTPYKTYpaMu MeM6paH MUTOXOHAPHIA
KNeTOK NPeACTABASIOT BCe HONbLINIA MHTEPEC ANs NOUCKA
HOBbIX HAHOTEXHOMIOTMYECKWX NyTeil PasBUTHS INEKTPO-
3HepreTUKu. Mogo6HbIe HAHOTEXHONOTMM U Peanu3ytoLLme
X aBTOHOMHble, 0c060 3 deKTuBHbIe M He3onacHble
MOPTATMBHbIE SHEPreTUYEeCKMe YCTPOCTBA, BOIMOXHO,
BbITECHSAT TPAANLIMOHHBIE XUMUYeckue 6aTapenku 1
aKKyMyNSTOPbI.

Kntouesble caoea: 6Li03Hep2emuKa, UCTIOYHLK IHepeuLl,
HaHOMexHoAO2LS

BoeHHble HAHOTeXHOJIOrumn
BoeHHbIe NPUN0XKEHNS HAHOTEXHONOT WiA:
ABTOHOMHAs ¥ 6eCNUNOTHAA TEXHKMKA,

MUHU- ¥ MUKPOPO6OTBI

10 Anbmman

PaccmaTpvBaeTcs npumMeHeHue HaHotexHonorui (HT) B
C03/1aH1M aBTOHOMHOM ¥ HECNNIOTHON BOEHHOM TEXHUKM, &
TaloKe MUHIA- 1 MUKPOPOBOTOB.

Kntouesble cA08a: HAHOMEXHOAO2LLS, BMOHOMHAS BOPHHAS MEXHUIKA,
becnunomHoe ycmpoLicmao, MuHupo6om, mukpopobom

O6pasoBaHue

[pobnema HaHOMHAYCTPUM:

nnarxoe 6ecnnarHoe obpasosakue

AAxvemosa, W SAmuHcKu

Y106bI 06€CreMTb CBS3b MEXAY NOYYEHNEM 1 UCONb30Ba-
HeM 3HaHWI B HACTOALLMI MOMEHT Pa3BUTMS MHOYCTPUA/Ib-
HOr0 06LLECTBA B HaLLIel CTPaHe Haspena HacylHas noTpe6-
HOCTb CAieNaTh BbicLuee 06pa3oBaHMe NATHbIM 15 BCEX
06yHaIOLLYMXCS.

Knrouesbie caoea: 8biciiiee 06pasoeatLie, HAHOUHAYCMpUS, Keaaudu-
Kaus, cneuuaaucmbl



