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AECATD TIYYIIUX UHHOBALIMOHHDBIX MPOAYKTOB
BbICTABKWU "BAKYYMTEX3KCIO 2015"

TEN BEST INNOVATIVE PRODUCTS

OF THE VACUUMTECHEXPO 2015

C.HectepoB, d.m.H. / sbnesterov@niivt.ru
S.Nesterov, D.Sc.

C 14 no 16 anpens B MockBe B KBL| "CokonbHUKKN" npoxoauna X mMmexpayHapoaHas BbiCTaBKa
BaKyyMHOW TeXHWUKU, MaTepuasoB U TexHonornm "BakyymTexdkcno 2015". [lenoBas nporpamma
106UIeMHON BbICTaBKM BKJ/lOYajsa CTeHAOBbie NnpeseHTauuMm o60pyaoBaHUSA BeAyLLMX MUPOBbIX
M OTe4YyeCTBEHHbIX MPOU3BOAUTENEN U MEXAYHAPOAHYIO Hay4YHO-TEXHUYECKYIO KOHpepeHLuUIo [
"BakyyMHas TexHuKa, maTepuanbl M TexHonorusa". B pamkax ¢opyma B ouvepefHOW pas
npoBOAMIICA KOHKYPC "3a Ny4lINiA MHHOBALMOHHbIV NPOAYKT B chepe BbICOKMX TeXHo0rmm".
From 14 to 16 April in Moscow at Sokolniki exhibition and convention centre the X International
exhibition of vacuum machines, equipment and technologies VacuumTechExpo 2015 took place.
Business program of the exhibition included a poster presentations of equipment from leading
world and domestic manufacturers and international scientific and technical conference
"Vacuum equipment, materials and technology”. Once again held a competition "The best
innovative product in the field of high technologies”.

HHOBAIIMOHHBIM IPOAYKT ~ pe3ybTaT HUHHOBA~

LIMOHHOM JeSTebHOCTH, MOJTYUYHUBIIHH MPaK-

TUYeCKy0 PeaJn3alilio B BH/le HOBOTO TOBapa,
ycnyru, crocoba Impou3BOACTBA (TeXHOTOTUH) UK
HHOTO 3HAYHMOI'O pe3y/ibTaTd. HOGE,E[I/ITEJIFIMI/I KOH-
Kypca cTanu 10 MHHOBAal[HOHHBIX IIPOAYKTOB, KOTOPbIE
OTpa’kaloT COBPeMEeHHBIH YPOBeHb U TeHJeHLIUU pa3-
BUTHUSI MHPOBOTO U 0TeYeCTBEHHOI0 BAKyyMHOro 060-
PYZIOBAaHHUS U TEXHOJIOTHH.

TYPEOMOJIEKY/IIPHDBI HACOC TWISTORR 84 FS
Agilent Technologies u ee obuLIHATBHBIN ZUCTPUObBIO-
TOp KOMIIaHUS "Munnab" npencTaBUIN HOBBIH TYP-
6omornekynsipHbIE Hacoc TwisTorr 84 FS ¢ 6pICTpOTOM
nmenctBus 80 s1/c. B 3T0M MoJenu peasln30BaHbl Moje-
KY/JISIpHasl CTYIIeHb C 3alIaTeHTOBAHHOU TeXHOJIOrHeHt
TwisTorr ¥ TeXHOJIOT U [JIaBalolel rogBecky Floating
Suspension (FS). KoHcTpykTopaMm Agilent ynanocs cHU-
3UTh MaCCy U JJIMHY POTOPA IIPX COXPaHEeHHU M BhICOKHMX
OTKAUHBIX XapaKTePUCTHUK Hacoca. biarogaps TexHo-
ytoruu TwisToIT JOCTHUTAeTCS BBICOKAS CTEIIeHb CXKATH I
IO JIETKUM ra3aM IIPU 3HAUHTeIbHO 60/ee KOMIIAKT-
HOM MOJIeKY/ISIpHOM CTyIleHH Hacoca. Kak cie/icTBHe,
MHHHMU3UPOBAHBI S3HepronoTpebaeHre U Harpes.
CucrteMa IIjaBaloler ImoABecKH FS Io3BO-
ngeT CHU3UTh IIyMBl U BUOpalMIo, a Takke obe-
CIleyMBaeT ONTHMAaIbHBIM PpeXHM paboTe
Y BBICOKMI CPOK CITY>KOBI MOAUIMIIHUKOB. B Hacocax
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TwisTorr 84 FS KCII0NB3YIOTCSI yHUKAIbHBIE CyXHe 10/
IIUITHUKY, KOTOPbIe He TPebyI0T CMa3KH U 06CTyKH-
BaHMS, a TAK>Ke [103BO/ISIOT Pa3MellaTh HAcoC B 11060M
II0JIOKeH U .

BUHTOBO# BAKYYMHDbI HACOC CEPWM GHS VSD+

GHS VSD+ - 1HHelNKa BUHTOBBIX BAKYyMHBIX HACOCOB

HOBOTO ITOKOJICHH Sl C MaC/ISIHBIM YIUIOTHeHHEM U TeX-

HOJIOTHEN YacTOTHO-peryniupyemoro npusoga (VSD)

oT kommnaHuHu Atlas Copco. PazpaboTaHHBIe 10 IIPUH-

LUy 'ToAKIoUHN U pabotan”, CHS VSD+ xapaKkTepu-

3yI0TCs 60MbIIeHr 6BICTPOTOMN NeMCTBUS 10 CPABHEHHUIO

CO CTAaHZAPTHBIMU IJTaCTHHYATO-POTOPHBIMHU BaKy-

YMHBIMH HacocaMU. IHHOBAI|MOHHAs BUHTOBAs TeX-

HOJIOTH S, YaCTOTHO-PeryInpyeMblH IPUBOJ U YCOBEp-

IIeHCTBOBAHHAS KOHCTPYKIUS ABUTaTess obecrevyu-

BaIOT IOBbIIIeHMe 3QPeKTUBHOCTH. YPOBEeHb IlIyMa

GHS VSD+ npuMepHO BABO€ HIKe, YeM Yy aHaJIOTOB.

OnTHMasbHOe OT[e/IeHHe Macja Ipu 1obom pabouem

HaB/IeHUU (HauHMHas C aTMOCEPHOro) CHUKAeT BO3-

JeMCTBHE Ha OKPY KaIOIYIO Cpefy.

JKiopu KOHKypCa OTMETHIJIO C/IeAyIoIIHe HHHOBa~

LIMOHHBIe 0CO6eHHOCTH IIPOAYKTA:

e MOJIY/SLIHS BXOLHOTO [I0TOKA;

* peryaupoBaHHe 000POTOB NPHUBOMLHOIO JABHUTaA-
Tesd B fHalla30He JaBJIeHHH OT aTMOCHepHOro 10
400 mb6ap (abc.) mnst COKpalleHHS 3HEPro-
notrpebieHus;
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* YACTOTHOE peryJupoBaHHe IPOHU3BOLUTENIBHOCTH
Y yIpaBjieHHe paboTor BaKyyMHOI0 Hacoca I10 3aflaH-
HOM TOUKe JIaBIeHHUS;

* 3pdeKTHBHAS CHCTeMa MAC/IOOTAe/IeH I Ha BBIITYCKE;

e CIlelHaHU3HUpPOBAHHBIe MOAUPHUKALIUY IO Pa3IUI-
Hble [IPHMeHeHHS.

TEYEMCKATE/Ib PHOENIX L3001

ITopTaTUBHBIN MHOTOQYHKIMOHAAbHBIN Ie/THeBBII
TedeHCKaTe/Ib M3 HOBOM THHEHNKH KoMmaHuu Oerlikon
Leybold Vacuum (OLV) mogxoAuT Kak A1t 06C1y>KHBa-
HUS BaKyyMHBIX CUCTeM, TaK U /IS UCIOBITAHUS HA
repMeTHYHOCTb OT/ebHBIX 00B5eKTOB. COBpeMeHHBbIe
OecrIpoBO/IHbIE TEXHONOTUU Iepe/lavr JaHHBIX JAOT

BO3MOKHOCTb JUCTAHIIMOHHO KOHTPOJIMPOBATH IIPOLIeCC
TeueMCKaHHUS U YIPaBILITh UM. Phoenix L300i mo3Bo-
TI5IeT OIlpeleNIsiTh BeIMYMHY JIOKAJbHOM MJIM CyMMap-
HOU TeYH K XOPOLIO IOAXOOUT KaK [ CEPBUCHBIX, TaK
U 1151 CEePUMHBIX UCIIBITAHHH.

YHHUKaTBHOM 0COOEHHOCTBIO TeUeHCKaTe s SIBISIeTCSI
NPUHLMIINAIBHO HOBBIH IY/IBT YIIPaBaeHUs ¢ UHOp-
MallMOHHBIM CeHCOPHBIM JMCIIIeeM, KOTOPBIK HMeeT
MHTYHUTHBHO IIOHATHBIN HHTepderc. Bo3aMoXXHO Xpa-
HeHHe MaCCUBOB JAHHBIX O [IPOBeIeHHBIX UCIIBITAHHU X
U ToKa3aTessix npubopa. TeuercKkaTead MOTYT yIIpaB-
NATHCS. AUCTAHLIMOHHO C IJIaHIeTa iPad ¢ momMomsio
npuiIokeHus, paspaborarnHoro OLV. IIporpaMMHOe
obecrieyeHHe MOJeP>KUBAeT BCe BEPCHUU Mojesel

nnovative product is the result

of innovative activity that had

the practical implementation
in the form of a new product, ser-
vice, method of production (tech-
nology) or other significant result.
The winners of the competition are
10 innovative products that reflect
modern trends in the global and
domestic vacuum equipment and
technology.

TWISTORR FS 84
TURBOMOLECULAR PUMP

Agilent Technologies and its offi-
cial distributor Millab introduced a
new TwisTorr turbomolecular pump
84 FS with pumping speed of 80
1/s. This model combines patented
TwisTorr drag stage technology
and Floating Suspension (FS) float-
ing bearing system. The mass and
length of the rotor are reduced while
maintaining a high performance
of the pump. Innovative TwisTorr
technology provides high compres-
sion ratio for light gases and mini-
mal system footprint. As a result,
the power consumption and operat-
ing temperature are minimized.

FS system allows to reduce
noise and vibration, and ensures
optimum performance and high
service life of the bearings. The
unique bearing and dry lubrication

in the TwisTorr 84 FS eliminate
oil and maintenance, and per-
mit operation of the pump in any
orientation.

GHS VSD+ SCREW VACUUM PUMP
GHS VSD+ is Atlas Copco’s new
generation of oil-sealed rotary
screw vacuum pumps with vari-
able speed drive (VSD). Due to its
plug & play design the GHS VSD+
Series are characterized by greater
performance than a conventional
rotary vane vacuum pumps.
Innovative screw technology, the
VSD and improved engine design
offer increased efficiency. The
noise level is approximately twice
below that of comparable technolo-
gies. Ultra-high oil retention at all
operating pressures from ultimate
pressure to atmospheric pressure
minimizes environmental impact.
The jury noted the following
innovative features:
« modulation of the input stream;
« speed control of a drive in the
pressure range from atmospheric
to 400 mbar (abs.) to reduce
energy consumption;
« modulating vacuum control in
conjunction with the VSD drive;
« an effective oil retention;
« specialized versions for different
applications.

PHOENIX L300l LEAK DETECTOR
Portable multipurpose helium leak
detector from a new range of prod-
ucts of Oerlikon Leybold Vacuum
(OLV) is suitable for maintenance
of vacuum systems and testing
of individual objects. Advanced
wireless technologies allows to
remotely control the process of leak
detection. Phoenix L300i allows
to detect local and integral leak
rates and is equally well suited
to both service testing and series
production.

A unique feature of the leak
detector is a essentially new con-
trol panel with touch screen,
which has intuitive interface. It is
possible to use the integrated data
storage to generate test reports.
Leak detectors can be controlled
remotely from iPad using apps
developed by OLV. The software
supports all versions of Phoenix
L300i/L500i range. Thanks to Wi-Fi
technology, remote control can
be used at a distance of 50 meters
from the equipment.

VAT SERIES 59 DN16CF

HIGH VACUUM LEAK VALVE

VAT Series 59 DNI16CF is high
vacuum leak valve, made
by Swiss manufacturer VAT
Vakuumventile. The valve is
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YcmaHosKka 045 ucnbimanuli 06pa3y08 Ha KOMNAEKCHOe 803~
delicmaue Gakmopos IKcnayamauuu 8 ycAosusix Kocmoca
Vacuum system simulating space conditions

Phoenix L300i/L500i. Bnaromaps texHomoruu Wi-Fi
IyJIBT YIIPABJI€HUSI MOKET UCIIONb30BAThCS HA PACCTOs-
HUH 10 50 METPoB 0T 060pymOBaHUS.

BbICOKOBAKYYMHDbI HATEKATE/Ib VAT SERIES 59 DN16CF
BricOKOBaKyyMHBIM HaTekartenb VAT Series 59 DN16CF
kommnanuu VAT Vakuumventile (IlIBefimapus)
IOJTHOCTBIO BBIIIOJHEH M3 HepKaBeIleH CTalu

Y IIpeflHa3HaueH 151 PeryIMPOBKU HebOoIbIIHX Ta30-
BBIX IIOTOKOB. MeTajix4yecKkasi KOHCTPYKIL KU JOIY-
CKaeT Harpes Kopiyca mo 300°C, a Takke obecrequ-
BaeT 3alIUTYy OT KOPPO3HUH U CTOMKOCTb K aTPecCUB-
HBIM Ta3aM. 3aIlOpPHBIN MeXaHH3M peaM30BaH Ha
base MOANPY>KUHEHHON MeTaJI/IN4YeCKON MeMOpaHBI,
YTO aeT BO3MOXKHOCTb HCIIOIb30BAaTh HaTeKaTesb
B IMara3oHe gaBiaeHuH ot 11070 mbap mo 10 6ap (abce.).
PerynnpoBKa YCH/IMS 3alIMPaHUS OCYIIeCTBIISeTCS
NpelM3UOHHBIM IIATOBBIM JBUIATeNeM, yIIpaBise-
MBIM C IIOMOIIbI0O HHTEIPUPOBAHHOIO B KOPIIYC KOH-
TpoJlepa, KOTOPBIM MoAK/Io4aeTcs K IIK mo uHTep-
dericy RS-232. Takske pa3paboTaHa CIeljHalbHas Bep-
CHSl HaTeKaTeJIsl C Ppy4YHBIM IIpUBOLOM. KoHTponiep
c 06paTHOI CBSI3bI0 MMeeT MOPT A/ MOAKII0UeHH
BaKyyMHOr0 Ipeobpa3oBaTers.

VIHHOBALIMOHHOCTb HaTeKaTeJIs 3aK/I04aeTcs B 3aIla-
TeHTOBAaHHOM MeXaHH3Me llepeJlaud YCHIHUsS IPHUBoIa
Ha MOANPYKHUHEHHYI0 MeMOpaHy TakUM obpasoM,
YTO ee YIJIOTHEHHEe IIPOUCXOJHUT TOJABKO IIPU YIPY-
roy fepopmaluu. IIpelI3NOHHBIN MIarOBBIM ABUIA-
TejIb Yepe3 BUHTOBYIO Ilepeflady TOYHO IlepefiaeT yCu-
JIMe Ha IIPY>KUHY, KOTOpas B CBOIO ouepelb AedopMuU-
pyeT OAIPY>KUHEHHYI0 MeMOpaHy, U3MeHSIsI JHAMeTP
IIPOXOAHOrO cedeHU s HaTeKaTesl. lIaroBblM ABUTIaA-
TeJlb YIIPaB/IeTCsl MHTeTPUPOBAHHBIM KOHTPOJITIEpOM
c o6paTHOM CBSI3bI0 C IIpeobpa3oBaTeneM AaBleHUS.
Takast KOHCTPYKIIUs 0becriedrBaeT MIaBHYIO PeryIn-
POBKY M BBICOKYIO BOCIIPOM3BOAMMOCTDb MaJjIbIX BelIH-
YMH II0TOKA rasa AJisl NoAAepsKaHU s IIOCTOSIHHOTO [aB-
JIeHH s B CHUCTeMe, a TAaK>Ke He3aBUCHMOCTb OT TeMIIepa-
TYPHBIX BO3[,eICTBH I OKPY>Kalolller Cpeibl.

completely made of stainless steel
and is designed to control a small
gas flows. Metal construction
allows case heating up to 300°C,
and also provides corrosion pro-
tection and resistance to corro-
sive gases. The valve mechanism
is based on a spring-loaded metal
membrane that enables the use
of the leak valve in the pressure
range from 110-10 mbar to 10 bar
(abs.). Adjusting the clamping
force is carried out by a precise
stepper motor controlled by an
integrated controller, which can
connect to the PC via RS-232. Also
a special version of the leak valve
with manual drive is developed.
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Controller with feedback has a
port for connecting a vacuum
converter.

The innovative feature of leak
valve is patented drive force
transmission to the spring-
loaded membrane in such a way
thatits sealing occurs only at the
elastic deformation. Precision
stepper motor via a helical gear
accurately transmit the force
to the spring, which deforms
the membrane, changing the
flow area diameter of the leak
valve. A stepper motor is con-
trolled by an integrated control-
ler with feedback from a pres-
sure transducer. This design

provides smooth adjustment and
high reproducibility of small of
gas flows to maintain a constant
pressure in the system, as well
as independence from ambient
temperature.

VACUUM SYSTEM SIMULATING
SPACE CONDITIONS

Tomsk Polytechnic University has
developed a set of equipment on
the basis of automated vacuum
facility for testing protective thin
film coatings and materials on
impact of the whole spectrum of
the main damaging factors in
space: vacuum, thermal effects,
electron and proton radiation and
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YCTAHOBKA /11 UCTIbITAHWI OBPA3LI0B

HA KOMN/IEKCHOE BO3/IEVICTBUE ®AKTOPOB
KCNAYATALUA B YCIOBUAX KOCMOCA

TOMCKHU MOJUTeXHUYECKHUH YHUBEPCUTET pa3pa-
6oTas KOMIIJIEKC UCIBITATeNbHOI0 060pyAOBaHHU S
Ha OCHOBe aBTOMAaTH3MPOBAHHOMU BaKyyMHOM yCTa-
HOBKHM JIJISI UCIIBITAHKH 06pas31i0B IIOKPBITUI Ha KOM-
IJIeKCHOe BO3/JelCTBHEe KOCMUYeCKUX PaKTOPOB:
BaKyyMa, 3JIeKTPOHOB, IIPOTOHOB, COJIHEYHOTO M3y~
YeHHs, TeMIIepaTyphl. YCTAHOBKA COCTOUT M3 OTCe-
KOB 3arpy3KH 06pasioB, BO3LeUCTBUS GaKTOPOB
KOCMHYecKoro mpocTpaHcTBa (OKII) u onTHYeCKUX
H3MepeHUH.

Otcexk g1 Bo3mericTBUsa ®KII BKIOUaeT CUCTEMBL
obnydeHHs 06pa3IioB COMHEUHBIM H3Ty4eHHEM, IIPO-
TOHAMH, 37IeKTPOHAMH, a TaKKe CUCTeMY TepMo-
CTaTHPOBAaHMS TepMocTosa ¢ obpasnamu. Cuctema
o61yueHHUs 06pa3LoOB 31eKTPOHAMHU YKOMIIIEK-
TOBaHa AByMS MCTOUYHHKAMMU, FeHEePUPYIOIIHMHU
YacTHULBI ¢ 9HeprusaMu 50 u 100 K3B, a cuctema obmy-
YyeHH s 06pas310B IPOTOHAMHU OCHAIleHa HCTOYHHUKOM
YacTulj C 3Hepr1/1e1?1 0o 50 k3B. I[1J1I0THOCTHU IIOTOKOB
3/1IeKTPOHOB U IIPOTOHOB COCTABIAIOT 1012-100Mm 2L,
HepaBHOMEPHOCTH II0TOKOB He IIpeBhIIIaIoT 10%.

HNMmuTtatop conHedyHoro usnydenus HCO-
CKM-1 no3BosiseT NPOBOLUTH 0bnydeHHe 0Opas-
LIOB B AHalla30He AJUH BoJH oT 200 go 2500 HM
C KPaTHOCTBIO IJIOTHOCTH moToka mo 10 2CO.
CIiexTp M3/JIy4eHHsI COOTBETCTBYeT BHeaTMochep-
HOMY COJIHEUHOMY C IIOTPeIIHOCThIO He 6oee 5%.
CBeToBOE IIATHO ~ KBaApaT pasmepoM 120x120 mm.
HepaBHOMepHOCTH IIOTOKA He IIpeBbImaeT 10%.

B oTceKe ONTHYECKUX H3MepPeHHH KOHTPOIUPYIOTCS
CIIeKTPaJIbHOE OTPaskeHHe U KO3QOUIIMEHT IIOITIOMeHU S
COJTHEYHOM PaIMalliy UCIIBIThIBA@MbIMU MaTeprajiaMuy
B BaKyyMe B JHaIa3oHe u3jay4deHus 250-2800 HM.

MHHOBALIMOHHOCTD YCTAHOBKH 3aKJ/II0Ya€TCSA B BO3-
MOKHOCTH IIPOBEJEHHUS B @ IMHOM LIMKJ/Ie KOMIIIEKCHBIX
aTTeCTallMOHHBIX HCIIBITAHH I KOHCTPYKLIMOHHBIX MaTe-
PHaJIOB Ha BO3/eHMCTBHEe paKTOPOB KOCMOCA.

YHUBEPCA/IbHAA KOMIMAKTHASA CUCTEMA
MOJIEKYNSPHO-/IYYEBOW JMUTAKCUM STE75
YHHBepcabHasg KOMIIAKTHAS TPeXKaMepHas yCTaHOBKA
STE75 mpou3sBozacTBa 3A0 "HTO" paspaboTaHa 115 BbIpa-
IIMBAHUSA IIKMPOKOIO CIIEKTPA IOJYIPOBOSHHUKOBBIX
coequHEeHHUI A’B® U ITMPOKO30HHBIX CoeJUHEHHU I AZBS,
a Taxoke (B CTeLMaabHOM HcronHeHUH) - ASN. CucTema
BBITIIOTHEHA C Y4eTOM IIOCTeJHUX AOCTHUKeHHUH B 06/1a-
CTHU MOJIEKY/ISIPHO-T1y4eBOH 3MUTAKCUU II0TYIIPOBO-
JHYKOB U IIpeHa3HavYeHa s K POKoro criekrpa HUP
1 HUOKP.

STE75 - Haubonee KOMIIAaKTHasl CUCTeMa MOJIEKY-
JISPHO-Iy4eBOH 3IIUTAKCUH, U OHA He UMeeT I10 3TOMY
[I0Ka3aTejl0 aHaJI0TOB Ha phlHKe. CHcTeMa CIeliy-
aJIbHO CKOHQUTYPUPOBaHa /11 MAKCHMaJIbHOU 9KOHO-
MHUH PeCypCoB IIPH BbICOKOM KayeCTBe BhIpalljiBaeMbIX
CJI0eB, YTO BasKHO IIPU IIPOBEJeHHUH HayUHBIX UCCIeI0"
BaHMH U Pa3paboToK.

MHOrO®YHKLWOHA/IbHASI BAKYYMHAS YCTAHOBKA
"TM U30®A3 03"

PaspaboranHas HUH TouHOro MaIIMHOCTPOEHHUS
ManorabapuTHas yCTaHOBKa IpefHa3HadeHa

electromagnetic radiation from
the sun. The equipment consists
of three parts - a compartment
for samples, a compartment for
space impact on test samples,
and an optical measurements
compartment.

The compartment for space
impact includes a sun exposure
system, a proton irradiation sys-
tem, an electron beam irradia-
tion system and a temperature
control system. Electron beam
irradiation system is equipped
with two sources, generating
particles with energies of 50 keV
and 100 keV, the proton irradi-
ation system - with a source of

particles with energies up to 50
keVv. The density of electron and
proton streams are 101210 m?s?,
the unevenness does not exceed
10%.

The sun exposure system ISO-
SKM-1 allows the irradiation of
samples in the wavelength range
from 200 to 2500 nm. The emission
spectrum corresponds to an exo-
atmospheric solar irradiance with
an error less than 5%. Light spot
is a square with a size of 120x120
mm. Unevenness of the flux does
not exceed 10%.

A system installed in the opti-
cal measurement compartment
enables calculating spectral

reflection and solar radiation
absorption coefficient of test mate-
rial in vacuum in the range of radi-
ation from 250 to 2800 nm.

The innovative feature of this
system is the possibility to test in
a single cycle space endurance of
construction materials.

STE75 COMPACT MOLECULAR-BEAM

EPITAXY SYSTEM

Universal compact three-chamber
SemiTEq STE75 system is designed
for growth of A’B%, wide band A?B®
and A3N (in special version) com-
pounds. The system is created
with the latest advances in the
field of molecular beam epitaxy of
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YHUBepcanbHAs KOMNAKMHas cucmema MoAeKkyAsipHO-Ay4esoli
snumakcuu STE75
STE75 compact molecular-beam epitaxy systems

I IPpOLleCCOB aTOMHO-CJI0eBOr0 OCa>kKJAeHHUS

TOHKHUX IIJI€EHOK Ha MNOOJIO0XKaX SJHaMeTpOM

0100 MM. B cocTaB yCTAHOBKH BXOIAT C/IeAYIOLIHE

YyCTPOMCTBA:

* peaKkTOpHasd KaMepa, U3TOTOBJIeHHAs U3 [1eJIbHO-
MeTaJIIM4YeCKOro aJJlOMUHUS

e BBICOKOBAKYyMHas CHUCTeMa OTKadukH Ha base
TypboMoIeKyIsIpHOro U GOPBAKYYMHOIO HACO-
COB, a TaKKe I POCCENbHOM 3aCAOHKH, KOTOpas
CAY>KHUT JIJ1s IIOAJeP>KaHU S 3aJaHHOIO0 JaBJIeHU
B pabouer Kamepe YCTAHOBKH;

* HCTOYHHUK IIa3MBI C YCTPOHCTBOM COIJIACOBAHUS
BY-reHepaTopa c Harpy3KoH /s [IoJa4uU paJHKaloB
B PeakIIMOHHYIO KaMepy;

e HarpeBaeMBIH 3JIeKTPOA-NIOAI0XKKOAepKaTeNb
C YCTPOMCTBOM COTJIaCOBaHHA BU-reHepaTopa
C HarpysKol s obecriedeHHUsI 3aJaHHON TeMIIepa-
TYPbL U CMELIeHM Ha II0[JIOKKY;

* rasoBasi CUCTeMa [Jis IIollepeMeHHOM ofa4H Ipe-
KyPCOPOB B pabo4yio KaMepy YCTaHOBKH;

* MMKPOIIPOLIECCOPHAs CHCTeMa yIIpaBIeHU s, KOTopas
03BoJIsIeT paboTaTh B aBTOMATHYECKOM U PYYHOM
pekuMax.

YcTaHOBKa peajin3yeT IJIa3MOCTUMY/IMPOBAHHOE
aToMHoO-cioeBoe ocakgeHue (ITIACO) TOHKUX IIjie-
HOK C XOpOIIel BOCIPOM3BOAKUMOCTHIO, obecreyn-
Bas UX UCKIIOYHUTEIbHYI0 KOHGOPMHOCTD, BEICOKYIO
ONHOPOOHOCTh U IIJIOTHOCTh, a TAKKe MUHUMAJIb"
Hoe 4Hnciio fedeKrToB. YCTAHOBKA CHabkeHa CHCTe-
MOM IpefBapuTenbHON BU-0UYMCTKU U aKTHUBALIUU
[I0BePXHOCTH MOMJIOKKHU meper [TIACO. BO3MOSKHOCTb
Harpesa 70 500°C mo3BoJIgeT BBIIIOJIHATh TepMUYe-
CKO€ aTOMHO-CJI0eBOe OCaKJAeHHUe.

YCTAHOBKA BAKYYMHOI'O HAMbIJIEHUA

"HUKA 2013 MH"

"Huka 2013 MH" co3pana KomnaHuein "Jlabopatopus
BAKYYMHBIX TeXHOJOTHMH" Ha 6a3e yHUBepCalb-
Horo 6asoBoro mocta "Huka 2013" u mpegHasHa-
YeHa A/ MAarHeTPOHHOTO HAIBIJIeHHUS IIJIeHOK
Pa3IHYHOTO cocTaBa (MeTalabl, AUIIeKTPUKH,
MOJIYyIPOBOAHUKHK) Ha MOMJOXKKH SUAMETPOM
10 150 MM. YCTaHOBKA KOMIIJIEKTYeTCsl IMHEHHBIMHU

semiconductors and is intended for
a wide range of modern research
and development applications.

STE75 is the most compact sys-
tem of molecular beam epitaxy
in the market. It is specially con-
figured to ensure maximum
resources saving and high quality
of the grown structures, which is
important for scientific research
and development.

TM IZOPHAS 03 MULTI-FUNCTIONAL
VACUUM SYSTEM

Developed by the Research
Institute of Precision Machine
Manufacturing (NIITM), this com-
pact facility is intended for atomic
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layer deposition of thin films on

substrates with a diameter up to

100 mm. The equipment includes

the following devices:

e reactor chamber made of
aluminum;

+ high-vacuum pumping system
based on turbomolecular pump,
forepump and throttle to main-
tain a predetermined pressure in
the working chamber;

+ plasma source with special
device to match RF generator to
the load for supplying radicals to
the reaction chamber;

« heated electrode - substrate
holder with special device to
match RF generator to the load

for temperature and substrate

bias control;

« gaseous system for alternate sup-
ply of precursors into the work-
ing chamber;

« microprocessor control system,
which can operate in automatic
and manual modes.

The equipment implements
plasma-enhanced atomic layer
deposition (PALD) of thin films
with good repeatability and pro-
viding their exceptional confor-
mality, high uniformity and den-
sity, as well as the minimum
number of defects. The system is
equipped with devices of RF pre-
treatment and surface activation



CONFERENCES, SEMINARS, EXHIBITIONS

MarHeTpOHaMH OPHUIHHA/JbHON KOHCTPYKLHH
(mo 4-x mT.). /ISt OYUCTKH CIY>KUT ra30paspsiiHbII
HCTOYHUK C XOJIOAHBIM KaTogom MU 400, UMeOIUHT
MaJIyio pacXogMMOCTb HOHHOIO IIyYKa.

B pabouell KaMepe M3 HepKaBeWIIeN CTAIH
pacmosiokeH 6apabaH, B KOTOPBIH MOLYT OJHO-
BpeMeHHO 3arpyskaThCs 00 48 MIacTUH AUaMe-
TpoMm 100 MM unu 6onee 100 IIaCTUH pasMepom
60x48 MM. ABTOMAaTHU3HUPOBAHHAA CUCTEeMA yIIpaB-
JIeHU s I103BOJIsSeT B OJJHOM LIMKJIe HAHOCHUTD JIFO6YI0
KOMOHMHALIMIO CJIOEB MAaTepHaIOB M3 4-X MHUIle-
HeHu C MOHHOM OYMCTKOHU U HarpeBOoM. Bo3moskeH
KOHTPOJIb COIIPOTUB/IEHU S HAIbI/ISeMbIX IIJIEHOK
o cBUJeTeN0. MarHeTpoH, paboTalomuK B ITapax
MHIIEHHU, [I03BO/IseT HAMBLISITh Meb B 6apabaHe
CO CKOPOCTBIO 10 1 MKM/MHH IIPHU MOLIHOCTH 6J10Ka
NHTAHUSA 5 KBT.

"Huka 2013 MH" - mepBasi pocCHICKas IIOJTHOCTBIO
aBTOMAaTHYecKas yCTaHOBKA /i KOHTPOJIHUPYeMOT0
HaHeCeHHUs MHOTOCJIOMHBIX IIOKPBITHH U3 UeThIpex
IIPOM3BO/BHO BEIOHMPaeMbIX MUIIEHEH C IPUMeHe-
HHEeM MOHHOI'0 HCTOYHHKA U paboTaromero B mapax
MUIIEHU MarHeTPOHA, YTO obecrevyrBaeT BBICOKYIO
CKOPOCTH HaIlblJ/IEHU S MeIH IIPHU HU3KHUX SHepreTu-
YeCKHX 3aTpaTax.

BAKYYMHAS HACTO/IbHAS YCTAHOBKA
MATHETPOHHOI'O HAMBIIEHUSI METAITUYECKUX

W ANINEKTPUYECKMX NOKPbITUIA HA TBEPbIE

WU AUCNEPCHDIE OBPA3LLbI

B HacCTONbHOU BaKyyMHOM ycTaHOBKe VSE-PVD-
DESK-PRO ITpor3BOACTBa KOMIIAHUH "'BaKkyyMHBIe

MHO020¢yHKUUOHAAbHAS 8aKkyymHas ycmaHoeka TM M3o¢pa3 - 03
TM Izophas 03 multi-functional vacuum system

CHCTeMBbl U 37IeKTPOHHKA" peajln30BaHa TEXHO-
JIOTHSI MarHeTPOHHOIO HAaIlblJIEHHUSI MeTajlIhnye-
CKHX W JHU3JIeKTPUUYECKHUX IOKPHITUH Ha TBep-
Able U AHCIIepPCHBbIe 06pa3Ibl. YCTaHOBKA IIpefHa-
3Ha4YeHa AJ51 oTPaboTKH KOHKPETHBIX TeXHOJO-
TUU IepeJ IepPeHOCOM HX Ha BBICOKOIIPOU3BOLH-
Te/IbHbIe yCTAHOBKH, MOJIyUeHU s OIBITHEIX 06pas-
LI0B U NPOTOTHUIIOB, MeJKOCePHULHOTO IIPOU3BOJ-
CTBa HeOOJNBIINX U3/Ie/IUH, [IPOBEIeHHSI HayUHBIX
HCCJIeOBAHUN B MaTepHaloBeJeHUH, Ipubopo-
CTPOEHHH, 371eKTPOHHKe, HAHeCEHUU OIITHYeCKUX
MOKPBITHH, IIPOU3BOACTBE MUKPOMeXaHHUUYEeCKHUX
YCTPOMCTB U AP., a TAKKe OITHMaJIbHA [ yueb-
HOro IIpolecca.

of the substrate before the PALD.
The possibility of heating up to
500°C allows thermal atomic layer
deposition.

NIKA 2013 MN MAGNETRON
DEPOSITION SYSTEM

Nika 2013 MN is developed by
Laboratory of Vacuum Technology
on the basis of Nika 2013 universal
base station. It is designed for mag-
netron sputtering of films of dif-
ferent composition (metals, dielec-
trics, semiconductors) on wafers up
to 150 mm. The system is equipped
with a linear magnetrons of orig-
inal design (up to 4 units) and ion
beam gas-discharge source for

cleaning with cold cathode II 400
and narrow beam spread.

Into the revolving drum of the
working chamber, made of stain-
less steel, can simultaneously be
loaded up to 48 plates of 100 mm
diameter or over 100 plates of 60x48
mm size. Automated control system
allows the deposition of any combi-
nation of material layers from four
targets at single cycle with ion beam
cleaning and heating. Deposition of
resistive layers with film resistance
control by a marker is possible. The
magnetron, working in pairs of the
target, allows depositing copper lay-
ers at rate up to 2 pm/min with a
power supply of 5 kW.

Nika 2013 MN is the first
Russian fully automatic system for
the controlled deposition of mul-
tilayer coatings from four selected
targets with the ion beam cleaning
and worked in pairs of the target
magnetron, which ensures a high
speed deposition of copper and low
energy consumption.

VACUUM TABLETOP SYSTEM

FOR MAGNETRON SPUTTERING

OF METALLIC AND DIELECTRIC
COATINGS ON SOLID AND
DISPERSED SAMPLES

Vacuum tabletop system VSE-
PVD-DESK-PRO designed by
Vacuum System and Electronics
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BakyymHasi HACMoAbHAS yCMAHO8KA MAa2HEMpPOHHO20 HanblAe-
HUSI MemanAu4yeckux u OuINeKmpu4eckux nokpbimul Ha meep-
Oble U ducnepcHbie 06pasubl

Vacuum tabletop system for magnetron sputtering of metallic
and dielectric coatings on solid and dispersed samples

YHUKa/NIbHOM Pa3paboTKOM SBISeTCS BaKyyM-
Hasi BUOpoKIOBeTa /sl OBICTPOro mepeMelIlBaHUS
IIOPOIIKOB BO BpeMs HamblJeHHs. Bubpokmosera

yCTaHABJIHMBAeTCsl Ha I0JJI0KKOAepsKaTe/Ib TaK, 4TO
IIPHBOJ, BpallleHHsI MOXKeT IIOMeIaTh ee 110/, BlOpaH-
HBIM TeXHOJOTHMYECKUM MCTOUYHHKOM: IIOJ HOH-
HBIM UCTOYHHKOM JJI OYUCTKH IIOBEPXHOCTH YaCTHI]
IIOPOLIKa, [TOJ] IIePBEIM MarHeTPOHOM JJISI HAHeCeHH I
IIOZIC/I04, ITOJ, BTOPBIM MarHeTPOHOM JJ1s HaHeCeHHU s
MOKPBITHS U3 OCHOBHOI'O BellecTBa. JTO II03BOJISIET
CO3/1aBaTh U HCC/Ie/I0BaTh HAHOMAaTepHaJ/Ibl C BHYTPeH-
Hel MHOTOYPOBHEBOM CTPYKTYPOH, KOTOPEIe COCTOSIT
M3 HeCKOJIBKHMX C/I0eB HAaHOPa3MepPHEIX IJIEHOK pa3-
JIMYHOIO0 XMMHYeCKOr0 COCTaBa MU XapaKTepHU3YIOTCS
OOJIBIION ye/IbHON II0BEPXHOCTHIO IIPH MHOTOda3HBIX
AHM30TPOIIHBIX TPAHULIAX MEKY CTIOSIMH.

KoMIaKTHas chcTeMa BpamleHUs ¢ AuddepeHIIH-
aJIbHOM OTKAUKOM MMeeT IIPHUBOJ, OT IIAar0BOTO JBUIa-
Tesq 1 OCHaIlleHa ONTUYeCKUMH JaTUYHKaMH I10JI0Ke-
HHS OAJIOKKH. TaKOHW IIPUBOJ, II03BOJISIET He TOIBKO
BPaILATh II0I0KKOJEeP>KaTellb B BAKyyMe c TpebyeMort
n7st obecrieueHUsl OLHOPOAHOCTH CKOPOCTBIO, HO U
MO3ULIMOHHUPOBATh MOJJIOKKY OTHOCUTE/IBHO MarHe-
TPOHAa MM MOHHOIO MCTOYHHKA C IIOTPEIIHOCTHIO
MeHee 1 MM.

MarHeTpoHHOe paCIBIIHUTebHOE YCTPOHCTBO
HMeeT KOMIIAaKTHYI0 KOHCTPYKILIUIO C BO3MOKHOCTBIO
IIOfIaY U Ia3a HeIlOCPeACTBeHHO B 00/1aCTh MUIIEHH.

HOBbBIE BAKYYMHDIE 3JIEBATOPHbIE 3JIEKTPOIMEYU
ANA 3AKANIKU B MAC/10 "HUTTUH"

MonenbHBIH P4 HOBBIX BaKyyMHBIX 3JIeBa-
TOPHBIX 3JIeKTpolledyed NpoH3BoncTBa HIIII
"HUTTHH" Bkiao4yaeT ycTaHOBKH COB®-3.3/11,5-
M3M6-HHUTTHUH, C5B®-5.5/11,5-U3M6-HHUTTHH,

implements magnetron sputter-
ing of metal and dielectric coat-
ings on solid and dispersed sam-
ples. The device is designed for
fine-tuning specific technologies
before transferring them to high-
performance equipment, test sam-
ples and prototypes production,
small batch production, researches
in materials science, instrumenta-
tion, electronics, optical coatings,
MEMS, etc., as well for the learn-
ing process.

A unique development is the
vacuum vibra-cuvet for fast mix-
ing of powders during sputtering.
Vibra-cuvet is installed on sub-
strate holder so that the rotary
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drive can put it under the selected
process source: under ion source to
clean the surface of powder parti-
cles, under the first magnetron for
applying a sublayer, under the sec-
ond magnetron for deposition of
the main material. This allows to
create and to study nanomaterials
with internal layered structure,
which consist of several layers of
nanoscale films of different chem-
ical composition and are charac-
terized by a large specific surface
with a multiphase anisotropic
boundaries between the layers.
Compact rotation system with
differential pumping is driven by
a stepper motor and is equipped

with optical encoders of the sub-
strate position. This drive allows
to rotate not only substrate holder
in vacuum with speed required
to ensure uniformity, but also to
position the substrate relative to
the magnetron or ion source with
an error of less than 1 mm.

Magnetron sputtering device
has a compact design with the
ability to supply gas directly to the
target area.

NITTIN VACUUM ELEVATOR
FURNACE FOR QUENCHING IN OIL
The range of new vacuum eleva-
tor furnaces designed by NITTIN
includes four devices. The electric






BakyymHas 3negamopHas snekmponedb "HUTTUH" 0ns 3akan-
KU 8 MacAo
NITTIN vacuum elevator furnace for quenching in oil

COB®d-3.3/11,5-M3Mb-HUTTHH u CIB®D-5.5/11,5-U3Md-
HHUTTHH. S71eKTpoIeYH COCTOAT U3 BepTHKaIbHOM
BaKyyMHOI KaMepbl 1 PACIIOJIOKEHHOH C TpeX CTOPOH
OT Hee 3cTaKaabl (pabouel romanky). ITog acTakamon
pa3MellleHBl BAKYYMHas CHCTeMa U CUCTeMa BOZSHOIO
oxJIaXKAeHU S, Kad 3/IeKTPOIIUTAHUS U yIIpaBIeHHU S,
a TaK>Ke [IOHM>KAIOIIH K [IeUHOU TpaHCGOopMaTop.
BakyymHas KaMepa IIpeJCTaBisieT cO60M AByXCTe-
HOYHBIHA BOJOOX/Ia>KAAeMBIM KOKYX U3 JIMCTOBOM KOH-
CTPYKLIMOHHOM CTa/lH. B BepxHel 30He BaKyyMHOH

furnaces consists of a vertical vac-
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KaMepbl CMOHTHPOBAH QyTepOBaHHBIN KOPYHIOM
HarpeBaTe/bHBIN MOAYJb. B cpefHeln (3arpy3o4Hor)
30He HaXOJUTCS 3aTPY30UHBII JIIOK. B HUKHeH 30He
(3akayzouHoM 6aKe) IPOUCXOAUT OXJIaKAeHHe CafiKH1
B Macye. BakyymMHas cUCTeMa IpeJHa3HaueHa [/
OTKa4YKH pabovert KaMepsl 3TeKTPOIIEYH O OCTATOU-
Horo mgaBieHus 0,133 [Ta (1103MM PT.CT.) U COCTOUT
13 GOPBAKYYMHOH U OYCTEPHO CHCTEM.

B HOBBIX BaKyyMHBIX 3JIeKTpoIleuax olepalHuHu
3aKa/KH, yJajeHHs OCTaTKOB 3aKaJIOUHOTO Macja
(BakyyMHOe obe3Mac/IiBaHKe) U BAKYYMHBII OTITYCK
BIIEPBbIE BBIIIONIHSIOTCS B OHOM LIKKIIe. TaKKM 06pa-
30M, I10C/Ie TePMOOOPAbOTKU He HAJI0 YAAISTh IIPUITY-
CKH, a caM IPoLecc cTal GUHULIHBIM, II03TOMY OTIIa-
IaeT HeobX0oMMOCTh B MOEUHOHN MalIHHe, YTHIH3a-
LIMK MOEYHOI0 PACTBOPA, a TAK)Ke B AOIIOTHUTEIBHOMN
3/1eKTPOIIeYH /ISl OTIYCKA. D/IeKTPOIedHr SIBSI0TCS
3KOJIOTUYeCKH YHUCTBHIM 060pymoBaHHEM, B KOTOPOM
OTCYTCTBYeT BbIOPOC XMMHUYECKH aKTHUBHBIX Ia30B,
4TO obecreurBaeT UX B3PBIBO- U [105Kapobe30I1acHOCTh
B [IpOLIecce 3KCITyaTalluH.

*okok

B conManbHO-3KOHOMHUYECKHX IIPUOPUTETAX HAIIero
rocygapcraa ocoboe MeCTO 3aHHMMAIOT BOIIPOCHI Pas-
BUTHSI HAyKOEMKHX OTpac/el IIPOM3BO/ICTBA C BBICO-
KHUM ypOBHEM /00aB/lIeHHON CTOMMOCTH. MeHHO
K TAKMM HayKOeMKHM OTPAC/ASIM OTHOCSTCS BaKy-
yMHasi TeXHHKA, KPHOTeHHasl TeXHUKA U HaHOTeX-
HoJIoTHsl. He BBI3bIBaeT COMHEHHS, YTO BHICTaBKa
"BakyymTexdKcmo" 6ymeT comerCcTBOBATh Pa3BUTHIO
POCCHICKONM HHHOBAILIMOHHOM OTPAC/IH. [ |

uum chamber and the working
platform placed on three sides of
it. Under the platform are located
the vacuum system and water cool-
ing system, power and manage-
ment box, as well as step-down
transformer.

The vacuum chamber is water-
cooled double-walled housing
made of sheet steel. Lined with
corundum heating module is
mounted in the upper area of the
vacuum chamber. In the middle
(loading) area is located the charg-
ing door. In the lower area (hard-
ening tank) occurs cooling of the
charge in the oil. Vacuum system
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is designed for pumping the work-
ing chamber of furnaces up to a
residual pressure of 0.133 Pa and
consists of a forepump and booster
pump.

In the new vacuum electric fur-
naces the hardening, removal
of residues of the oil and vac-
uum tempering are performed in
one cycle. Thus, after heat treat-
ment does not need to remove
the allowances, and now process-
ing in vacuum electric furnaces
is finishing. So there is no need
in the washing equipment, dis-
posal cleaning solution, as well as
in additional electric furnace for
tempering. Electric furnaces are

environmentally friendly equip-
ment, in which there is no emis-
sion of reactive gases. This ensures
their explosion and fire safety in
the operation.

*k ok

In the socio-economic priorities
of Russia a special attention is
paid to the development of knowl-
edge-intensive industries with
high added value. Such indus-
tries include vacuum technol-
ogy, cryogenics and nanotech-
nology. There is no doubt that the
VacuumTechExpo will contribute
to the innovative development of
Russian industry. |







