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Main design and technological solutions for development
of components of high-temperature microelectronics based
on silicon structures are considered

BbICOKOTEXHONOTHYHOE
NPOH3BOACTBO 3HAONPOTE30B

VNIINM and TREK-E Komposit started the creation of high-tech production
of prostheses of large joints and of other medical devices for orthopedics
and traumatology

OBECTEYEHME
OTBETCTBEHHOCTH
B HAHOMETPONOTHA

Dynamic gauges developed
by NANO-ATTO Metria is knowledge-
intensive product, which is many

times superior to metrological
devices based on piezoceramic
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Competent opinion

World-level fundamental and applied researches
infield of semiconductor physics

Alatyshev

International cooperation in semiconductor industry,
unique experience of Maicom Quarz
HMarsch

Solutions for atomic layer deposition: wide range
of applications, excellent prospects
Ju.Kostamo

High-purity materials and comprehensive services
for the semiconductor industry
N Fanjat

New generation of equipment
forion implantation
GMathieu

Technoinfo: focus on technical
and service support
K Kuvayev, V.Baburov

Micro-and nanotechnologies
for semiconductor industry
SVerzhbitsky

News

Control and measurement
Methods of scanning probe microscopy

in development of energy efficient technologies
G.Meshkov, A Sagitova, O.Sinitsyna, | Yaminsky

On the basis of a combination of atomic force microscopy
with new and improved methods of piezoelectrochemical,
electrochemical and ion conductance microscopy an
experimental system was developed to investigate the
morphology and properties of the materials used for the
accumulation and conversion of energy and catalysis.
Keywords: scanning probe microscopy, nanolithography,

ion conductance microscopy

Study of stages of electrochemical synthesis

of graphite oxide using multifunctional scanning
probe microscopy

OSinitsyna, G.Meshkov, | Yaminsky

With the use of scanning probe microscopy the oxidation of
graphite by electric current in the absence of intercalating
agent is investigated. The obtained results can be used

to create catalysts and sensory elements and are of
considerable interest for further development of scanning
probe lithography of carbon materials.

Keywords: scanning probe microscopy, nanolithography,

graphite oxide

Ensuring of metrological responsibility of displacement
measurements in nanometer range

A Potemkin

The metrological measuring set with the dynamic gauge
isa technically complex and knowledge-intensive product,
whichis many times superior to metrological devices based
on piezoceramics. Dynamic gauges provide the advanced
development of metrology in comparison

with the nanotechnology.

Keywords: metrology, dynamic gauge, nanometer range,
nanoindustry
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KomMmneteHTHOE MHeHue
OyHAaMeHTA/bHbIE U NPUKAAHbIE UCCIEA0BAHNS
MMPOBOIO YPOBHS B 0671aCTH (U3MKM NONYNPOBOAHUKOB
AJlambiwies

MexayHapojHOe COTPYAHUYECTBO B NONYTPOBOAHUKO-
BOW OTPAC/: YHUK/IbHbIA onbiT Maicom Quarz
["Mapw

PelueHus aia aTOMHO-C10€B0T0 OCKAEHUS: LMPOKMe
06/1aCTV NPUMEHEHNS, OTNHYHbIE NepCTIeKTUBbI
0. Kocmamo

BbICOKOHMCTbIE MATEPHabl U KOMIVIEKCHbIE YCTYTH
[ NONYNPOBOAHWKOBOM NPOMBILLIEHHOCTH
H.®anxa

HoBoe nokoneHue 060pyaoBaHus
/1S MIOHHOW MMINAHTALMK
X Mampe

"TexHOMH}O": AKLEHT Ha TEXHONOTHUECKYIO
1 CePBICHYIO NOAAEPXKKY
K Kyeaes, B.batypos

MHUKpO- ¥ HAHOTEXHONOTUH
s nonynpgaonuuxosoﬁ MPOMBbILLIEHHOCTH
C Bepxbuukut

HoBoctu

KoHTpo/1b U U3MepeHus

MeTogbl CKanupytoLLei 30HA0BOH MUKPOCKONHUM

B pa3paboTke 3Hepro3PexTUBHbIX TEXHONOTMIA
I"Meuwikoe, A Cazumoed, O.CuHULpIH, V. SMUHCKuL

Ha 0cHOBe CO4eTaHws! aTOMHO-CUI0BOV MUKPOCKOMHY C HOBbIMYA
11COBEPLLIEHCTBOBAHHbIMM METOAAMM MbE3031eKTPOXVIMMYECKOY
I1eKTPOXVIMUHECKOM 11 MOH-TIPOBOZSILLIEN MUKPOCKOMWY paspa-
B0TaHa JKCrepUMEHTIbHASA YCTRHOBKA Y1 MCCIIei0BaHIS MOpG
JIOTWVA 1 CBOVCTB MATePIAIB, UCTIONb3yeMbIX A5t HAKOM/IEHIS U
Npeobpa30BaHMsi 3HEPriK, a TAKOKe KaTa/n3a.

Kntouesbie caoea: CKaHLIpyl0LLias 30H30605 MUKDOCKONLS, HAHOAUMO2PG
U, LOH-NPOBOASLLAS MUKPOCKONLS

W3yuenue CTafiui 3neKTPOXMMUYECKOr0 CUHTE3a OKCUA:
rpaduTa c npuMeHeHUeM MyNbTHOYHKLMOHIbHOM
30H[,0B0W MUKPOCKONMMU

O.CuHuLbiHa, [ Mewkog, Y AMUHCKUT

MeTozamMy CKaHpYHOLLIE 30HA0BOI MUKPOCKOMMM MCUTRL0BaHb
CTaJWV OKVCTIEHNS FPAdhTa INEKTPU4ECKIM TOKOM B OTCYTCTBME
VHTEPK/MPYIOLLLEO areHTa. MoyHeHHbIE Pe3ynTaThl MoryT Bbim
CMO/b30BaHbI NPV CO3AAHNY KAT/IM3ATOPOB Y CEHCOPHBIX e~
MEHTOB, A TAIOKE NPEZCTABNSIOT MHTEPEC AN AAIbHEILLEND pas-
BTVt METOZI0B 30H0BOM IMTOrPadyt YIEPOAHbIX MATepUaoB
Katouegble caoea: CKAHUPYHOLLIAS 30H308as MUKPOCKONLS, HAHOAUMO2pa
us, okcud 2pauma

ObecneueHne METPONIOTUYECKON OTBETCTBEHHOCTH
M3MepeHus nepemelLieHus B HaHOMETPOBOM JuanasoHe
A lomemKuH

V3MepuTebHbIA METPONIOT4eCKiit HABOP Ha OCHOBE AMHA-
MI4ECKOIA MePbl — TEXHOMOTMHECKM CIOXKHDIA 1 HAyKORMKWA
MPOAYKT, MHOrOKPATHO NPEBOCXOAALLMIA PeLLIeHiAs Ha OCHOBe
Mbe30KepaMUKK. [IMHaMMyeckme Kanbpbl MO3BONSOT 0becrieqmt
orlepexatoLLiee passiTI e METPONIOrM 0 CPaBHEHNIO

C pa3pabaTblBaeMbiMi1 HAHOTEXHONIOTUSIMM.

Kntouesbie caoea: memponozusl, GUHAMLHECKAS Mepd, HAHOOUANA30H,

HAHOUHAYCcmpus -



IN THE ISSUE

COAEPXAHUE

CBeXWIt HOMEP XypHana Bul MoxeTe nprobpecti:

Mocksa:
B penakuuu xypHana "HAHOUHAYCTPUSA"
r. Mocksa, yn. KpacHonponerapckas, 4. 16, cTp. 2
Cankr-Merepbypr:
Mpez-8o "3onoto Lap TM",
HeBckuid np-T, 4. 4, 5-# 31X, oduc 6,
7. (812) 325-7544, 117-6862, 110-4366,
root@zolshar.spb.ru
Exarepunbypr:
Mpen-Bo "3onotoit LLiap TM",
yn. HapogHoit Bonw, A. 25, T. (343) 212-1810, 212-1331,
. (343) 212-2314, zolshar@online.ural.ru, ekp@front.ru
Hosocubupck:
Mpea-80 3onotoit Lap TM",
np-TK.Mapkca, A. 57, opuc 708,
7. (3832) 46-2473, ¢. (3832) 27-6380, nbzsh@mail.ru
MuHck:
Mpea-80 "3onotoil Lap TM", na. KasuHua, 4. 3,
oduc45s6, 1. (10-375-172) 78-0914,
zolshar@integral.minsk.by
Wxescx:
Mpen-80 “3onotoil LWap TM",
yn. Copby Koanesckoi, 4. 43, opuc 4,
7. (3412) 42-5241, 7./ . (3412) 42-5472,
office@zolshar.izhnet.ru

lMognmcka

© 10 KaTanory “raseTbl U XypHa/lbl" areHTCTBA
“Pocneyarb’, UHAEKCbI

80939 - nonyroai0B0i MHAEKC

48508 — rof10BOM UHAEKC

3A0 "MK-Tepuoauka”

000 "Ypan-pecc”

000 "MHpopMHayka" - 3apybexHas noanucka
B pefiakuyy XypHana

o Ten.: (495) 234-0110

e-mail: magazine@technosphera.ru
TMoANMCaTbCA Ha INEKTPOHHYIO BEPCHIO Ha CaATaX:
www.nanoindustry.su, elibrary.ru, www.e.lanbook.ru

Foreign subscriptions are accepted

«  bythe Agency "Mezhdunarodnaya Kniga".
Phone: (007 495) 238-4967, Fax: (007 495) 238-4634
or by companies cooperating with Mezhkniga

»  bythe "Rospechat" agency catalogue "Russian
Newspapers & Magazines - 2005",
Phone: (007 495) 195-6677, 195-6418,
Fax: (007 495) 195-1431, 785-1470,
E-mail: ovs@rosp.ru, http://www.rosp.ru

Hatwwm npegcrasuten 8 fepmannu

REC Russland Experten Consulting GmbH
Zinglerstrasse 70

89077 Ulm / Germany

T +(49) 731 3788 0070

M +(49) 151 15682 018

mailto: info@russland-experten.com
www.russland-experten.com

HAHO HHOVCTPHA #6/68/2016

Use of indenter resonant oscillation

frequency to improve indentation

load resolution

V.Mesheryakov, | Maslenikov, V.Reshetov, A.Useinov

Amethod of measuring the average force of interaction of the
oscillating indenter tip with the sample based on the data about
the shift of the resonance frequency of the oscillations in contact
with the surfaceis proposed.

Keywords: hardness, elastic modulus,

instrumental indentation

Military nanotechnology

Military applications of nanotechnology:

nuclear weapon

JuAltmann

Such issues are discussed as the use of nanotechnology
for control, storage, security and readiness

of nuclear weapon.

Keywords: nuclear weapons, nanotechnology

Education

Modular multiaxis machining center

for nanoindustry

A Ahmetova, Yu.Belov, | Yaminsky

New modular machining center is developed for a wide range of
applications in industry and education.

Keywords: machining center, encoder

Nanotechnology

Constructive and technological solutions

for silicon element base of high-temperature
microelectronics

A Benediktov, E.Gomey, Plgnatov

The main design and technological solutions for development
of components of high-temperature microelectronics based on
silicon structures are considered. The possibility and prospects
of C(MOS technology on the basis of silicon on insulator (SOI)
structures is shown.

Keywords: CMOS, SOI, high-temperature microelectronics

Import-substituting high-tech production

of medical devices

ASoloviev, A.Bondar, S.Snytin, O.Yuferov

Bochvar VNIINM and TREK-E Komposit started the creation

of import-substituting high-tech serial production of prostheses
of large joints and of other medical devices

for orthopedics and traumatology.

Keywords: composite material, functional coating

70

78

82

86

9%

Wcnonb30BaHue pe3oHaHCHOM YaCTOTbI KoNe6aHMi
MHAIEHTOpA /i/1s NOBbILLIEHNS paspellieHus

MPY U3MEPEHIM Harpy3KN UHAEHTUPOBAHUS

B Mewepsios, M. Macaerukos, B.Petuermos, A.YceuHos
OnMCbIBAETCS METOZ M3MEPEHHS CPeIHel (bl B3aUMOfeit
CTBMS OCLM//IMPYHOLLIETO OCTPYS MHAAEHTOPA C 06pa3LioM, OCHO-
BbIBASICh Ha ZJAHHbIX O C/JBYTE PE30HAHCHOM YaCTOTbI KonebaHuit
B KOHTAKTe C MOBEPXHOCTHIO.

Katouegbile caoea: meepdocmb, MOdyAb yripy2ocmL, UHCTpyMeHmant-
HOe UHOEHMUPOBAHUE

BoeHHble HAHOTeXHOJ/1I0rMm
BoeHHble NPUNIOKEHNS HAHOTEXHOMOTHA:

AEpHO. OpyXXUe

0 Abmman

Paccmzrrpwaaercﬂ NpUMEHEHUE HaHOT! eXHOMOTUIA B CUCTEMAX
\TIpaBAeHus, XpaHeHis,, 0becriedeHis 6e3onacHoCTi v npu-
Be/ieHIs B 60eBYHO FOTOBHOCTb SY1EPHOND OPYXKMS.

Kntouesble caoea: 0epHe 0pyXLe, HAHOMexHoAoUL

O6pasoBaHue

MojiynbHblit MHOTO0CEBOI 06PaBaTbIBIOLLMIA LIEHTP
IS HAHOMHAYCTPUK

AAmemoed, t0.5en08, M. SImurcuii

HoBbI7 MoBy/bHbIA 06PABATLIBAIOLLVI LIEHTP Npe/HasHaueH
U191 33434 B 0GNIACTU NPOMBILLIEHHOCTM ¥ 06Pa30BaHMS.
Karouegble caoea: 06pabambleatoLLLil UeHMp, 3HKodep

HaHoTexHosiormmn
KOHCTPYKTMBHO-TEXHONOMMH4ECKHE pellieHus
3/eMeHTHOM 6a3bl KpeMHWeBOM BbICOKOTEMMEepaTyp-
HOM MUKPONIEKTPOHUKM

A beredukmos, E.TopHes, [1./zHamos

PaccMoTpeHbl OCHOBHbIE PeLLIHIAS, UCTIOMb3yemble NPy pa3-
paboTKe KOMIOHEHTOB BbICOKOTEMIEPaTyPHOI MIAKPONIEKTPO-
HVKV Ha OCHOBE KpeMHMeBbIX CTPYKTYp. [oka3aHa BO3MOXHOCTb
11 NepCrnekTUBHOCTb NpuMeHeHs KMOTT-TexHonornm Ha 6ase
CTpyKTyp “kpemuit Ha vonsTope” (KHY).

Katouesbie caosa: KMOTT, KHI, 8bicokomemrepamypHas 3AeKmpoHuKa

WmnopTo3ameilatoiLiee BbiCOKOTEXHOMOrHYHOE NPou3-
BOJCTBO MEULIMHCKMX U3ENNIA

A Conoapes, A.5oHdaps, C.CHbimu, O.HOdepos

BHUVHM vm. A.A.Bouapa v "TPEK-3 Komnoawut" npuctyninm

K CO31aHVH0 MMTMOPTO3aMELLAIOLLEND BbICOKOTEXHONIOTMYHOM
CEPUIHONO NPOM3BOZCTBA SHAOMPOTE30B KPYMHBIX CYCTABOB 1
VHbIX MEVLMHCKVIX 37UV 151 OPTOMEAUM W TPABMATO/NIONK.
Katouesble c08a: KoMNO3UULOHHbILi MamepLian, GYHKULOHAAbHO MOKpbiMILE

Hard materials deepetch 106 Tny6okoe TpasrieHue TBEpbIX MaTepHaIOB

E.Bemard-Moulin, A.Uvarov, H.Desré

This paper highlights possible applications of hard materialsin
semiconductor industry, and appropriate equipment and etch
processes for hard material treatment by plasma.

Keywords: MEMS, deep reactive ion etching,

semiconductor material

2.beprap-Mynex,A.Yaapos, 3.[le3pe

PaccMaTpyBatOTCs 067aCTI MPUMEHeHNs TBEp/bIX MaTepianon
B MO/YNPOBOAHIMKOBON MPOMBILLIEHHOCTH, & Takoke 060py0Ba-
Hie 1 MPOLIECCH FY19 VX M/1a3MEHHOrO TPaB/ieHus.

Knrouesble caoea: MIVIC, 21yBoKoe peakmueHOe LIOHHOE MpagAexLie,
110AYNPOBOGHLIKOBbIL MamepuaA

CMCOK PEKNAMOAATENEN '




