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Competent opinion

New developments in field

of dicing

MKruse

For more than 40 years of work in the
semiconductor industry DISCO has become

a leader in the field of solutions for thinning,
polishing and dicing and continues to offer new
developments that change this fairly conservative
field of microelectronics technology.

Innovative plasma-processing systems
TLazerand

Innovations in the field of deposition, etching,
stripping, photomask etching, dicing and other
areas.

To understand customer is our main principle
S.Kanev

The MPI Corporation (Taiwan) presents probe
systems for monitoring devices on semiconductor
wafers.

Conferences, seminars,
exhibitions

Nanoindustry in Moscow: composites,
MEMS, medicines

D.Ceorgiev

RUSNANO organized a press tour, presenting
four nanoindustry enterprises located in

the Technopolis Moscow: Technology Center
NovaMedica Innotech, Mapper, Nanotechnology
Center of Composites and Prepreg-ACM.

Modern industrial nanotechnology for RFID
based on silicon and plastic

L.Ratkin

RUSNANO management company held a
technology seminar on the use of nanotechnology
in RFID. The RFID technology on the basis of
silicon and plastic was considered.

News

Report from production
DISCO's innovations in real production
D.Gudilin

In addition to the supply of equipment, as well
as technical and service support, DISCO HI-TEC
EUROPE has its own experienced production,
which serves about 500 customers from around
the world.

Traditions and innovations in production

of Russian process equipment

D.Gudilin

NIITM develops research and industrial equipment
for nano- and microelectronics, MEMS, photonics,
photovoltaics and other advanced fields of science
and industry.
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KomMnereHTHOE MHeHue

Hosble pa3paboTku B 061aCTH pasgenenus
KpUCTa/N0B

M.Kpyze

3a 6onee yem 40 neT paboTbl B NONYMPOBOAHMKOBOM NPO-
MbiLneHHocT DISCO cTana nnpepom B 06nacTy pelLeHmi
NS YTOHEHIS, NOAVPOBKYA 1 PasAeNeHms NAacTUH v npo-
[l0/KaeT npefnararb BCe HOBbIe paapa60TKV|, U3MeHsoLLne
3Ty A0BONbHO KOHCEPBATUBHYIO 061aCTb TEXHONOTUHECKIX
MPOLIECCOB MUKPO3NEKTPOHMKM.

WNHHOBALMOHHbIE NNA3MOXUMUYECKHUE CUCTEMbI
T/la3epand

MNHHOBaLuK B chepe 0CKAEHUS U TPABAEHNA NOKPLI-
T, 04UCTKI HOTOpE3NCTa, Tpasnenus Gotowabno-
HOB, pa3feneHns KpUCTannoB u Apyrux 06nacTax.

TMoHMMAaTD KIMEHTA — Halll IMABHbIA NPUHLMN
CKares

TanBaHbCkas kopriopawus MPI npeactasnset
30H/0BbIE YCTAHOBKM ANA KOHTPONA NPUBOPOB HA
noNyNpOBOAHNKOBbIX MNACTUHAX.

KoHpepeHuUn, ceMmHapbl,
BbICTaBKU

MocKoBCKasi HAHOMHAYCTPHUS: KOMMO3UTbI,
M3MC, nexapcTseHHble npenaparbl

[1.Teopeuies

POCHAHO opratu30Bana npecc-Typ, Npe/acTasuB YeTbipe
MPEANPUATMSA HAHOMHAYCTPUM, PA3MeLLIeHHbIE B TEXHO-
nonuce "Mocksa": TexHONOrM4eckuii LieHTp "HoBaMeauka
WHHoTex', komnanmio "Mannep", HaHoTexHonornyeckmi
LieHTP KoMno3uToB 1 "Tpenper-CKM".

CoBpemeHHbIe NPOU3BOACTBEHHbIE HAHOTEXHONOTUM
Ana RFID Ha 6a3e KpeMHMs ¥ nnacTuka

J1.Pamku

YK POCHAHO npoBesa TexHon0r4eckmuit CeMuHap,
MOCBALLEHHbIA NPUMEHEHUI0 HaHOTeXHoorui B RFID.
PaccmartpuBanuch Npou3BOACTBEHHbIE TEXHONOTUM
RFID Ha 6a3e kpeMHus 1 NnacTuka.

HoBoctu

PenopTax c npousBoACTBa
WuHosauuu DISCO B peanbHOM NPON3BOACTBE
[LTyunun

TOMMMO OpraHmM3aL/iM NoCTaBok 060pyA0BaHKS,
TaKOKe 0Ka3aHus TeXHUYECKOW U CePBUCHON NOAAEp-
Xk, DISCO HI-TEC EUROPE pacnonaraet cobcTaen-
HbIM OMbITHLIM NPOU3BOACTBOM, KOTOPOE 06CNYXM-
BaeT 0k0n10 500 3aKa34MKoB CO BCEro Mupa.

TpaavLLMY 1 MHHOBALWK B NPOU3BOACTBE
POCCHMCKOro TEXHONIOrNYecKoro 060pyA0BaHNS
[Iyounun

HUUTM pa3pabarbiBaeT MCCnefoBaTebckoe v MpOMbILL-
NeHHOR TeXHONOrn4eckoe 06opyA0BaHMe A1 HaHO- 1
MUKPO3NEKTPOHUKM, MIMC, GoToHMKM, HOTOBONLTANKM
11 ApyriX NepeoBbIX HANPaBNeHuiA.
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Control and measurement
Routes of biomedical scanning probe
microscopy

| Yaminsky

The review of the latest achievements of scanning
probe microscopy in solving practical problems in
the field of biology and medicine

is presented. The unique capabilities of scanning
capillary microscopy are demonstrated in
observing the morphology of single cells

and studying the conductivity of the ion channels
of the cell membrane. Particular attention is paid
to the description of the principle of molecular
printing using the technique of scanning capillary
microscopy. Data on the creation of capillary
biononosensors are presented.

Keywords: atomic force microscopy, scanning capillary
microscopy, biosensors, stereolithography

Determination of absolute error of M-050-03
electronic level

S Stepanov, STarasov, A.Petrov, S.Stepanov

A calibration technique has been developed to
determine the actual error of electronic levels. It
is determined that the M-050-03 electronic level
can be used in the local scheme as standard of
the 1st category.

Keywords: electronic level, calibration, verification,

measurement uncertainty

Nanotechnology

Temporary wafer bonding - key technologogy
for MEMS devices

DWuensch, L.Purwin, L.Biittner, R Martinka, I Schubert,
R Junghans, M.Baum, M Wiemer, TOtto

Back thinning after temporary wafer bonding
is a key technology for 3D integration of
sensors and electronic components to obtain
miniaturized systems. Ultrathin silicon wafers
are difficult to handle therefore various
temporary bonding approaches have been
developed to stabilize and protect them during
the subsequent fabrication steps.

Keywords: back thinning, 3D integration, MEMS,
debonding

National technological priorities.

Diamond extreme electronics

V/Luchinin

Unlike other technological challenges, the
Russian material science base has now
provided the opportunity to form a completely
domestic innovative technological route for
the production of diamond electronics with
previously unattainable energy-frequency
characteristics, temperature and radiation
conditions of operation. This became

possible due to the availability in Russia of
the technology for growing large synthetic
diamond single crystals and the development
of processes for obtaining doped epitaxial
diamond layers, including nano-layer
compositions.

Keywords: diamond, carbon electronics, electronic componers,
extreme modes
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KoHTponb 1 usmepeHus
MapupyTbl 6MOMeAULIMHCKOI CKAHNpYIOLLLeH
30HA0BOW MUKPOC
W Amuncku
MpeacTaBneH 0630p NOCNEAHUX AOCTUXEHMI
CKaHMPYIOLLEeN 30HA0BOI MUKPOCKONNK B peLue-

HUM NpaKTUYecKuX 3aaay B 06nacTv buonorum n
MeAVUMHLI. TIPOAEMOHCTPUPOBAHbI YHUKANbHbIE
BO3MOXHOCTM CKaHUPYIOLLEN KanuANAPHOU MUKPO-
CKOMMU NpU HABMOAEHNN MOPHONOT NN eANHUYHBIX
KNETOK W U3y4eHnn NPOBOANUMOCTM MOHHbIX KaHANO0B
MembpaHbl KneTok. Ocoboe BHUMaHue yAeNeHo onu-
CaHMI0 NPUHLLMNA MONEKYAAPHOM NeYaTh C NOMOLLYbH
TEXHWUKN CKAHWPYIOLei KanuANSPHON MUKPOCKOMHUHM.
TpuBefeHbl aHHbIE 0 CO3AAHNN KANUANAPHBIX
61OHaHOCEHCOPOB.

Knroviesble cA084: AMOMHO-CLIAOBAS MUKDOCKONLIS, CKAHUPYHOLLAS
KanumapHas MUKPOCKONLS, BLIOCEHCOPb, CmepeoAUmozpagust

KOnuu

Onpegenexue npeaena abcontoTHOM NOrPELIHOCTH
3NeKTPOHHOr0 ypoBHS Moaenu M-050-03
C.Cmenatos, C.Tapacos, A.Iempos, C.Cmenaxos
Pa3paboTaHa MeToguKka kanmbposku Ang onpeaene-
HUA GaKTUYECKOM NOTPELIHOCTY INEKTPOHHDIX YPOB-
Hel. YCTaHOBNEHO, YTO INeKTPOHHbIE YPOBHU MOAENM
M-050-03 moryT 6biTb MCMOBb30BAHbI B NOKANLHON
Cxeme KaK 3Tanokbl 170 paspaaa.

Knrouesble croa: 3exmporHbILl yposeHs, KanL6posKa, nogepia,
HeOrPedeAeHHOCTIL L3MepeHus!

HaHoTexHonoruum

BpemeHHoe cpalyyBaHue NNACTUH — KKYeBas
TexHonorus ans MIMC-ycTponcTs

[1.Btoww, J1.Mypeut, PMapmunka, W1.LLybepm, PHOHzaHc,
M.baym, M.Bumep, TOmmo

YTOHeHve Nocne BpeMeHHOTO CPALLVBAHMNS MAACTUH —
K/t04eBas TeXHONOrus 3D-MHTerpaumm 4ar4mnkos v
3NeKTPOHHbIX KOMTMIOHEHTOB NS NONYYEHNS) MUHUATIOPHbIX
cuctem. O6paboTka yALTPATOHKMX KpEMHHEBDIX NIACTUH
BNISETCA CIOXHLIM NPOLIECCOM, NO3TOMY BbiM pa3pabo-
TaHbl PA3N4HbIE TEXHONO M MX BPEMEHHOTO CPALLVBAHUS C
HOCUTeneM AnS CTaBMAM3ALMI 1 3aWTbI TAACTIH BO BPEMS
MPOM3BOACTBEHHDIX ONepaLmi.

Kntouesbie cnosa: ymorexue naacmun, 3D-uvmezpatus, MIMC,
0e60HAUH2

HauuoHanbHble TeXHONOrMYECKUE NPUOPUTETDI.
AnMa3Has 3KCTpeManbHas INeKTPOHUKA
BJlyMuHuH

B 0T/AnuMe OT ApYrux TEXHONOTMYECKNX BbI30BOB,
poccumrckas matepuanoseayeckas 6asa obecneyuna
B HACTOSILLee BpeMS BOIMOXHOCTb GOPMUPOBAHNS
NOAHOCTbIO OTEYECTBEHHOTO MHHOBALIMOHHOTO
TEXHONOrNYeCKoro MapLupyTa Npon3BOACTBA
a/IMa3HOM 3NeKTPOHUKM C PAHee HefoCTUKMMbIMY
3Hepro-4acTOTHLIMM XapaKTepUCTUKAMMK,
TeMnepaTypHLIMI 1 PAANALUOHHbIMK YCIOBUAMHU
3KCnAyaTaumum. 310 CTano BO3MOXHbIM 6naroaaps
NOCTAHOBKE B POCCUM TEXHONOT UM BbIPALLMBAHUS
KPYMHbIX CUHTETUYECKMX MOHOKPUCTANN0B anMa3a
11 pa3paboTke NPOLECCOB NONYYEHUS NErMPOBAHHbIX
3NUTAKCUANbHBIX ANMA3HbIX CI0EB, B TOM YnC/e
HAHOCN0eBbIX KOMMNO3ULIMK.

Knrouesble croa: anmas, y2AepooHas! 30eKmpoHLKa, 3eKIMpoHHAs
KOMNOHEHMHAs 6334, 3KCMpeManbHble peXUMbI
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Nanomaterials

Influence of microstructure of graphite precursor
on formation of graphite oxide

OSinitsyna, A Ahmetova, G.Meshkov, T.Goncharova,
1.Pylev, M Smimova, Yu.Beloy, I Yaminsky

Graphite oxide is a compound, promising for
different applications. Graphite basis plays an
important role in synthesis process of graphite oxide.
Keywords: scanning probe microscopy, graphite intercalation
compounds, graphite oxide, highly annealed pyrolythic graphite

Education

Probe microscopy: new opportunities for
universities and schools

B Loginov

The new teaching methods developed and
tested by the author, which are implemented on
the basis of the CMM-2000 serial microscope,
make it possible to conduct interesting and
understandable training courses in probe
microscopy and nanotechnology.

Keywords: scanning probe microscopy, vocational guidance,
atomic resolution

Project and research activity of future teachers of
physics in field of nanotechnologies
V/Sharoshchenko

Research and design activities of school students
is a basis of achievement of metasubject
educational results in the conditions of
introduction of the Federal state educational
standard.

Keywords: nanotechnology, education, innovation, mentoring
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HaHomaTepuanbi

BansHre MUKPOCTPYKTYpbI rpaduTa-npekypcopa Ha
npovjecc 0bpa3oBaHus OKCUAa rpaduTa
O.CuHuypiHa, A Axmemoed, I Mewikos, T.[0H4apoead,

W Mbines, M.Cmupoad, KO.5eno8, W SMUHcKuL

Okeup rpaguTa - nepcnekTUBHLIA Matepuan Ans
PasNMYHLIX NPUMeHeHNN. Kntloyesyio posb B Npo-
L|ecce CMHTe3a OKCMAA Urpaet Tun rpadura.
Knrouesble cnosa: CKaHUPYIOLAS 30H006as1 MUKPOCKONL, OKCLIO

2pacuma, 8biCoKOCOBEpLLIEHHbIL 2pagum

O6pasoBaHue

30HA,08as MUKPOCKOMNS: HOBbIE BO3MOXHOCTH

AN BY308 1 LLKON

b.Jloeuros

PaspaboTaHHble 1 anpobupoBaHHbIe aBBTOPOM
HOBbIE METOANKN NPenoAaBaHus, KOTopble peann3o-
BaHbI Ha base cepuitHoro mukpockona CMM-2000,
M03BONSIOT NPOBOAUTL MHTEPECHBIE U MOHATHbIE
yyebHble Kypcbl N0 30HA0BOI MUKPOCKOMUM 1
HaHOTeXHONOTMAM.

Karouebie cnosa: CKaHupyrowas 30H308ast MUKpOCKONLS, npodec-
CLIOHANbHAS OPLIEHMALL, AMOMHOE Pa3peLLieHLie

MpoeKTHas M UCCNeROBATENbCKAS AeATeNb-

HOCTb By AyLMX yunTenen Gusuky B obnactu
HaHOTEeXHONOrMN

B.LLlapowerko

MccnenoBatenbckas U NPOeKTHas AESTENbHOCTb
WKONbHMKOB ~ OCHOBA AOCTUXEHMUS MeTanpeaMeT-
HbIX 06Pa30BATENbHbIX PE3Y/ILTATOB B YCOBUAX
BBeseHns OrocC.

Kntoviegble cA06a: HOHOMeXHOAO2LIL, 06pa306aHLIE, HACTIGBHLYECMB0
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Hay4HO-TeXHUYeCKNI XXYpHanN, MOCBALWEHHbLIN
LIMPOKOMY CNeKTpy BONPOCOB B 061acTn paspa-
60TKW 1 U3rOTOB/IEHNST 31eKTPOHHOW 1 paano-
31'Iel<TpOHHOL7! annapaTtypbl 1 ee KOMMOHEHTOB,
a TakXe oTpac/sieBbix TEHD.E!HIJ.VM M COCTOSAHUNA
poiHKa. XXypHan opueHTUPOBAH Kak Ha pyKOBO-
anteneun Pa3NIM4HOr0 YpOBHS, TAK U Ha HAY4YHbIX
N NHXXeHepHO-TeXxHN4eCKnx DaﬁOTHVIKOB B C('DE*
pe npoekTnpoBaHMAa U Npon3BoACTBa 3/1eKTPO-

HUKW, @ TakXXe B CMeXHbIX 06n1acTax.

ISSN:1992-4178

"NMEPBASI MUJIA Last Mile"
Hay4yHO-TeXHUYECKUIN >KypHaN, MNOCBALLEH-
HbI TEXHONOTUAM U BU3HEeCy TeNeKOMMYHWN-
Kauwum, NponsBoacTBa Kabenew cBs3u, Tene-
BM3WOHHOrO BelaHnsd, WHPOPMaUNOHHON
6e3zonacHocTu. Ocoboe BHUMaHMe yaenseTcs
CeTaM WMPOKONONOCHOIO AOCTYNA U NOKaNb-

HbIM TeNeKOMMYHUKALNOHHbIM CEeTAM.
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YKypHan, NOCBALEHHbLIN GOPMUPOBAHMIO LN D-
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WHCTUTYUMOHANBHOM U TEXHUYECKOM acnek-
Tax. HOBOCTHbIe, aHanUTUYeckme n 3kcnep-
THblE MaTepuansl.

"HAHOUHAOYCTPUA"
Hay4yHO-TeXHUYECKMIA KYpHAs, MOCBSAWEH-
HbI  HaHoOMarepuanam, HaHO3NEKTPOHMKe,
HaHoA4ATYMKaM WM HAHOYCTpPOWCTBAM, AMar-
HOCTUKE HAHOCTPYKTYP U HaHOMaTepuasnos,
HAHOBMOTEXHOMOTMAM U NPUMEHEHUIO HAHO-
TEXHOOrNN B MeANLMHE.

ISSN:1993-8578

"AHAJIUTUKA"

MexoTpacnesomn Hay4HO-TeXHUYeCKUI
XKypHan 0 co3faHun, M3y4eHunn
M NPUMEHEHMW HOBbIX BELLLECTB M MaTepunasos.
XXypHan nocesLLeH NHHOBAUWOHHbIM
MEXANCUMNANHADHbLIM peweHnam
N TeXHONOrUSM B XUMUM U HehTexmmuu,
Haykax O >KW3HW, MaTepuanoseaeHun,
HAHOTeXHONOrnsX.

ISSN: 2227-572X

"®OTOHUKA"

Hay4HO-TeXHUYECKMI XypHaN NO GOTOHHbIM
N ONTUHECKUM TEXHONOTUAM, ONTUYECKUM Ma-
Tepuanam u 31emMeHTam, UCnoNb3yembiM B Of-
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