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Hay4Ho-uccnepoBaTeNbCKMM  UHCTUTYT  TOYHONO  MALUMHOCTPOEHUs (HUMNTM) 6bIn1  OCHOBaH
B 3enieHorpage B 1962 rofy C Lenbto co3AaHUs TeXHOIorn4eckoro o60pyaoBaHns s 3apoXaaBLueincs
OTeYeCTBEHHOM 3/1IEKTPOHHOW MPOMBILIEHHOCTU. MHCTUTYT yCNewHo pelln NocTaB/ieHHble 3a4auyuu,
M B TeYeHUE HEeCKOJIbKUX AecsTUIeTuih paspaboTaHHasi UM TeXHUKA COCTaB/s/la OCHOBY Napka
o6opyaoBaHMS NOJYNPOBOAHUKOBLIX NpousBoactB B CCCP. B ToT nepuop cBoeirr ucropum HUATM
3aHMMAJICS LUMPOYANLLUMM CNEKTPOM pelLleHUI, BKIoYas MPOMbILLIeHHbIe IMHUWN, pO60TU3MPOBaHHbIe
KOMIIEKCbl, USMepuUTeibHble NpM6opbl U ap. Mocne nepexoaa CTpaHbl K pbIHOYHbIM NMpeo6pa3oBaHUAM
YacTb HarnpaB/IeHMA MNPULLIOCH 3aKpbiTb, NMPOAOKAs pa3BuMBaTb HauMbosee KOHKYPEHTOCMNOCO6HbIe.
B Hactosiwee Bpemss HUUATM BxoguT B rpynny KoMnaHwi, Bosrnasnsemyio HAMMD, B coctaBe
oTpacnesoro xonguHra OAO "PTU" (A®K "Cucrema”). B witaTe MHCTUTYTa paboTaloT 120 YenoBek.

The Research Institute of Precision Machine Manufacturing (NIITM) was founded in Zelenograd in 1962
with the goal of creating process equipment for the nascent Russian electronics industry. The Institute
successfully solved this tasks, and for several decades the equipment developed by it was the basis of the
semiconductor manufacturing in the USSR. At that time, NIITM was engaged in the development of a
wide range of solutions, including industrial lines, robotic complexes, measuring instruments, etc. After
the country's transition to market reforms, part of the development areas had to be closed, continuing to
develop the most competitive ones. Currently, NIITM is a member of the group of companies headed by

MERI, as part of the industrial holding of RTI (AFK Sistema). The Institute employs 120 people.

HMHTM pa3pabaTbiBaeT uccIemoBaTelbCKOe

Y IIPOMBIIIJIEHHOE TeXHOJOoTru4uecKoe ob6opy-

JOBaHHE [/ HAHO- U MHUKPO3JIeKTPOHUKH,
M3MC, poToHUKH, POTOBOJIBTAUKHU U APYrUX IIepe-
IOBBIX HAaIlpaBJIeHUH HAYKH KU MPOMBIIIIIEHHOCTH.
3aKa34MKaM IpeJIaraloTcs pelleHus 'TIof K14,
BKJ/II0OYas IPOeKTHPOBaHHUe, U3TOTOBIeHHe, COOPKY,
IIOCTAaBKYy M IIyCKOHaJaJouHble PaboThl, a TaKXKe
rapaHTHIHOe U II0C/IerapaHTHUIIHOe 06CIyKUBaHUe
obopymoBaHUS. B UMC/IO KIMEHTOB BXOAAT KaK IIpo-
MBIIIJIEHHBIe, TaK U Hay4YHBle U 0Opa3oBaTe/bHEIE
yuapexJeHUs, B ToM 4ucie "Mukpon", "Ilyabcap”,
"9KrcutoH", KOY u T.n. TakKe 060pyLOBaHHE [10CTAB-
nsieTcs B besopyccuio v Ka3axcTaH.

TEXHOJIOT'MU N ObOPYAOBAHUE
HHHTM pa3spabaTsiBaeT, IPOU3BOAUT M IIOCTAB-
nsieT BaKyyMHO-IIJIa3MeHHOe 060pyAoBaHUe OIS
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HaHeCeHUs IJIEHOK, CyXol 06paboTKU MTOBepXHOCTH
B m1a3Me BY-paspsia v ocak[AeHHU s IIJIEHOK M3 Ia30-
BOM Cpefibl B IJIa3Me BU-paspsifa, a Takoke PU3HKO-Tep-
MHUecKoe 060pygoBaHMe IS Ta30pa3HOT0 OCAKIEHHUS,
OKHCIeHH S, TUODY3UH, OTKUTA, SITUTAKCUH U OYUCTKHU
MaTepHaJIoB METONOM PeKTHOHKALIMH.

IT71eHKU Pa3aIuYHOro COCTaBa MOTYT HAaHOCHUTBLCS
MarHeTPOHHBIM pacIiblIeHHeM, 3JIeKTPOHHO-JIyYe-
BBIM, IJIa3MEHHOAYTOBBIM ¥ TePMUYECKHUM HCI1ape-
HHeM, a TaKKe C IPUMeHeHHeM Pa3THYHbIX KOMOKHa-
LU [TepevHC/IeHHBIX TeXHOIOTHH. YCTAHOBKH CyXOU
06paboTKHU ITOBEPXHOCTH B IIa3Me BU-paspsia mo3Bo-
JISIOT BBIIIOJIHSATH IJIAa3MOXHMMHMUYECKOe TPaBjeHHe,
peaKkTHBHO-HOHHOe TpaBieHUe (RIE), B TOM 4uIIe peak-
THUBHO-MOHHOE TPaBJIeHHe C UCTOYHHUKOM UHIYKTHBHO
cBsi3aHHOM m1a3Mbl (ICPRIE). Takke 0CBOeH BBIITYCK
IIPOMBIIIJIEHHOTO U 1abopaTopHOro 060pymoBaHUS
JJ151 aTOMHO-CJI0O@BOT0 OCaKIeHHs (ALD) K yCTaHOBOK
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Yyacmok 3nekmpuy4ecko20 MOHmMaxa
Electric installation site

MCC/IeI0BaTeIbCKOTO Kjacca IIsd xuMudeckoro (CVD)
M I1JIA3MOXHM MM YECKOI0 OCAKAeHU S IIJIEHOK M3 ra30BOH
da3sl (PECVD).

B o60opymoBaHUHU pear30BaH Psiji 3aIHUIIeHHBIX
MaTeHTaMHU KOHCTPYKTOPCKUX Pa3paboTok U HOy-Xay,
B TOM YH(J/Ie UCTOYHHUK C OIITHMH3HUPOBAHHBIM I10[-
SKUIOM I1JIa3MBl, MAarHeTPOHBI C OPUTHUHAIBHOM Mar-
HUTHOM CUCTEMOM yBeIMYeHHOH MOIIHOCTH, KOTOpEIe
T103BOJISIOT 6€3 I0NOTHUTeIBHON 06paboTKY MHUIIIeHe
PacCIbUISITh MATHUTOMSITKHE MAaTePUAIbl, HAI[PUMep

-y

CbopKa ycmaHo8Ku 04 MA2HEMPOHHO20 HAHECEHUS NAEHOK
Assembling magnetron deposition system

HHUKeNlb. YcTaHOBKa 'TenukoH-TM', mpenHa3HavyeH-
Hasl [I/IS1 UCCIIeI0BAHMUS ITPOLIECCOB HAHECEH U ST TIOKPBI-
THH U3 Pa3IMYHBIX MAaTEPUAJIOB, BIIEPBbIE [T03BOIHIIA
06beIUHUTH B OLHOM IIPOLIECCE METOIbI GU3UUECKOTO
(PVD) u maasmoxuMuueckoro (PECVD) ocaskaeHUs.
Hcrionp30BaHMe UCTOYHUKA [1JIa3MBI B Ka4eCTBe acCH-
CTUPYIOLIEro YyCTPOMCTBA /ISl HAIIbUIEHUSI MAarHETPO-
HOM U [yTOBBIM UCTOYHHKOM [JaeT BO3MOKHOCTb YIIPaB-
JISITh CTPYKTYPOH M KaUeCTBOM IUIEHKH. B Apyroi MHHO-
BaI[MOHHOM pa3paboTKe COBMeIIeHbl MarHEeTPOHHOE

IITM develops research and

industrial equipment for

nano- and microelectron-
ics, MEMS, photonics, photovol-
taics and other advanced fields
of science and industry. Turnkey
solutions are offered to custom-
ers, including design, manufac-
turing, assembly, supply and com-
missioning, as well as warranty
and post-warranty maintenance of
the equipment. Industrial, scien-
tific and educational institutions
are among the clients, includ-
ing Mikron, Pulsar, Exiton, KFU,
etc. Also equipment is supplied to
Belarus and Kazakhstan.

TECHNOLOGIES AND EQUIPMENT
NIITM develops, manufactures
and supplies vacuum-plasma

equipment for the deposition of
films, dry surface processing in
the plasma of high-frequency dis-
charge and plasma enhanced
chemical vapor deposition, as well
as physical and thermal equip-
ment for gas phase deposition,
oxidation, diffusion, annealing,
epitaxy and material cleaning by
rectification.

Films of various compositions
can be deposited by magnetron
sputtering, electron beam, plasma
arc and thermal evaporation, as
well as using various combina-
tions of these technologies. Plants
for dry processing of surface in the
plasma of the high-frequency dis-
charge allow performing plasma
chemical etching, reactive ion
etching (RIE), including reactive

ion etching with an inductively
coupled plasma source (ICPRIE).
Also, the production of indus-
trial and laboratory equipment for
atomic layer deposition (ALD) and
research facilities for chemical
vapor deposition (CVD) and plasma
enhanced chemical vapor deposi-
tion (PECVD) has been mastered.
The equipment includes a num-
ber of patent-protected develop-
ments and know-how, including
a source with optimized plasma
ignition, magnetrons with an
original magnetic system of
increased power, which allow
deposition of soft magnetic mate-
rials, for example nickel, without
additional processing of targets.
The HELICON TM system designed
to study deposition processes of
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YcmaHoska "TEJTMKOH-TM"
HELICON TM

YCTPOMCTBO M HOHHBIM MCTOYHMK C KOJIBLIEBEIM KaTO-
ZIOM, 4TO TaK>Ke obecrieurBaeT JOMOTHUTe/IbHbIE BO3-
MOKHOCTH Pery/HpOBaHIs [TAPaMeTPOB IIOKPLITHS.
ITomumo cepurHBbIX Mofenen, HUHUTM npoekTu-
PYyeT U U3roTaB/lIMBaeT HeCTaHJApTHoe 06opynoBaHe

[IO[, 3aaYl KOHKPeTHBIX K/IIMeHTOB, IIpUYeM TaKHX
3aKa30B e/Ba JIU He OOIBIIMHCTBO. [Ipu Heo6XoquMO-
CTH CIIeLMJIMCTH MHCTHUTYTA BBIIIOTHSIOT Pa3paboTky
M OT/JIaIKY MHAHMBU/IYa/IBHOIO TeXHOIOTMYECKOro perre-
HUSI. [IporpaMMEBI I10C/IETapaHTHIHOTO 06C/Ty>KHBAHH S
TaK>Ke 00CY>KIAI0TCSI MHIUBHIYaIbHO.

B KOHCTPYKLIMH BCeX YCTPOKCTB KCII0Nb3YIOTCS BBICO-
KOKa4yeCTBeHHBbIe I1epeoBble KOMIIOHeHTHl BeAyLIHX
MHPOBBIX ITPOM3BOAMTEIEL — BAKYYMHBIe HacOCHI, TeHe-
PpaTOpBI, UCIIOIHHUTEIbHEIE MeXaHHM3MBI U T.I1. Kak pac-
CKasaj JUPeKTOp II0 IPpOH3BOACTBY [1aBen AQOoHUH,
HHWHWTM cripaBHJ/ICS C HETaTUBHBIMHU IIOC/IEACTBUSIMU
CaHKIIMH 3allaAHBIX CTPaH, XOTS AJIs1 3TOr0 U PHIIIOCh
[IOMEHSITh [I0CTaBIIMKOB HEKOTOPBIX KOMIIIEKTYIOLIHUX.
BMecTe ¢ TeM, YIIOMSIHYThIe CAHKIIMH K POCT KypPCOB
MHOCTPAaHHBIX BAJIIOT CO3aJIH YCIIOBMS /11 POCTa UHTe-
peca K pocCHICKOMY 060PyAOBaHHUIO, TaK KaK, BO-TI€P-
BBIX, IIPH OIIM3KUX TEXHOJIOTMYECKHUX BO3MOKHOCTSIX
€ro IleHa U 3aTPaThl Ha CEPBUCHOe 06CIy>KUBaHHeE, KaK
IIpaBHJIO, CYILeCTBEHHO HIMKe, YeM y MUMIIOPTHBIX aHa-
JIOTOB, BO-BTOPBIX, UCK/IIOUeHBl HeOSKUAAHHbIe OTKa3bl
B I[IOCTaBKe MAIllUH.

nPOU3BOACTBO

HHUTM pacmonaraeT cobCTBeHHBIM ITPOHU3BOJCT-
BOM C Yy4acTKaMH MeXaHH4eCKoI 06paboTku, 3/ek-
TPHUYECKOT0 MOHTa)Ka, COOPKU U OTIagKK 060pymo-
BaHUS, a TAaK>XKe YHUCTON KOMHATOM IIJIOMAIBI0 OKOJIO
15 M?, B KOTOPO¥ IPOU3BOAUTCS OTPabOTKA TEXHOIOTH-
YeCKUX IpoleccoB. Ha ckiaze NpedIpUsATHS OLIeP-
SKMBAETCs 3aI1ac Hanbosee XOMOBBIX 3aIIaCHBIX YaCTeH,
a cepBHCHas CJyskba oKa3bIBaeT ONepaTUBHBIE YCIIYTH

various materials, for the first
time allowed the combination
of physical (PVD) and plasma
enhanced chemical vapor deposi-
tion (PECVD) methods in one pro-
cess. The use of a plasma source as
an assisting device for magnetron
and an arc source makes it possible
to control the structure and quality
of the film. In another innovative
development, a magnetron device
and an ion source with a ring cath-
ode are combined, which also pro-
vides additional control over the
parameters of the film.

In addition to the serial mod-
els, NIITM designs and manufac-
tures non-standard equipment

for specific requirements, and
such orders are almost the major-
ity. If necessary, specialists of the
Institute perform development and
adjustment of an individual pro-
cess solution. Post-warranty main-
tenance programs are also dis-
cussed individually.

Vacuum pumps, generators,
actuators and other high-quality
advanced components of the world's
leading manufacturers are used in
the design of devices. According to
production director Pavel Afonin,
NIITM coped with the negative con-
sequences of sanctions of Western
countries, although it was nec-
essary to change the suppliers of
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some components for this. At the
same time, the mentioned sanc-
tions and the growth of foreign
exchange rates created the con-
ditions for the growth of interest
in Russian equipment, as, firstly,
its price and maintenance costs
are generally much lower than for
imported analogues with similar
technical capabilities, secondly,
unexpected refusals to supply
machines are excluded.

PRODUCTION

NIITM has its own production
facilities with areas for machin-
ing, electrical mounting, assem-
bly and adjustment of equipment,



Ycmaxoska "MATHA TM 150"

REPORT FROM

PRODUCTION

MAGNATM 150

I10 TAaPaHTUHHOMY U IIOCJIeTAPAHTUHHOMY PeMOHTY
obopymoBaHMs. YCTAaHOBKH KOMIIIEKTYIOTCS YIIPaB-
JISIIOLIMM ITPOrPaMMHBIM obecriedeHHeM COBCTBEeHHON
paspaboTku.

OueHb BasKHO, YTO IIPeIIPUSTHIO YIATI0Ch COXPAHUTb
IIPUHLIUII IIpeeMCTBEHHOCTH: B IITaTe PaboTa0T KaK
CIIEITUAIKCTHI C OITBITOM, HACYHTHIBAIOIIUM HECKOIBKO
TecSITUJIeTHH, TaK U BUepallHHe BHITYCKHUKHU BY30B
U KOJUIeIKEeH.

HOBbIE PA3PABOTKU
Cpenu BaKHBIX HaIlpaB/IeHHUI COBEpIIeHCTBOBaHUS
BBIIIYCKAaeMOro 060pymoBaHUS ClielfuanucTsl HUUTM

Yucmas komHama (caega) u IKcnepumeHmanbHble ycmaHosku
Clean room (left) and experimental facilities

Ha3bIBAIOT IOBHIIIEHHE CKOPOCTH TPaBeHUS U HaIlbl-
JIeHHUsI 3a CUeT Co3faHHUs 6oree MOIIHBIX UCTOYHH-
KOB, a TAKKe Y/Iy4IleHke CeJIeKTHBHOCTH TPaBI€HHU .
IToMHMO y3Ke 3apeKOMeH/IOBABIIMX CeOsl B IIPOMBIII-
JIEHHOCTHY YCTAHOBOK /I IIJIACTHH AuaMeTpom 100 MM
1 150 MM, pa3pabaTsiBaeTcs obopymoBaHuUe A5 200-MM
IaacTUH. Kpome TOro, 0CBaMBAIOTCS PeIIeHU OJ1g
mpou3BoacTBa CBHC ¢ TeXHOJIOTHYeCKMMHU HOPMaMH
65 HM. B 4acTHOCTH, B ITpoLiecce pa3paboTKU HaXOLUTCS
K/IacTepHas yCTaHOBKA /JIJIsl TEXHOIOTHH 65 HM C pobo-
TU3UPOBAHHOK TPAHCIIOPTHOM CUCTEMOH, COeIUHSIIO-
IIeH YeTbIPe TEXHOIOTMYeCKUX MOMY/IS C IITI03aMH [
3arpy3KkHd U BBITPY3KHM IIJIACTUH B SMIF-KOHTelHepax.

as well as with a clean room of
about 15 m?, in which the devel-
opment of processes is carried out.
The company maintains a stock
of the most common spare parts,
and the service department pro-
vides operational services for war-
ranty and post-warranty repair
of equipment. The machines are
equipped with self-developed con-
trol software.

It is very important that the
company managed to maintain
the principle of continuity: it is
staffed with specialists with sev-
eral decades' experience, as well as
yesterday's graduates of universi-
ties and colleges.

NEW DEVELOPMENTS

Among the important areas of devel-
opment of the produced equipment,
the specialists of the NIITM call the
increase of the etching and sputter-
ing rate by the creation of more pow-
erful sources, as well as the improve-
ment of the selectivity of etching. In
addition to the already proven in the
industry systems for 100 mm and 150
mm wafers, equipment for 200 mm
walfers is being developed. In addi-
tion, solutions for the production of
very large scale IC with 65 nm nodes
are being mastered. In particular,
a cluster system for 65nm technol-
ogy is being developed with a robotic
transport system that connects four

process modules with locks for load-
ing and unloading wafers in SMIF
containers. In the field of service
support, it is planned to develop solu-
tions for remote diagnostics.

"The Russian electronics is
developing, and we anticipate an
increase in the demand for equip-
ment for 200 mm wafers with
simultaneous increasing require-
ments for quality and accuracy”,
P. Afonin comments on the new
developments. "Such equipment is
quite versatile, as it allows to work
with smaller wafers with less strin-
gent standards, at the same time,
creating the potential for introduc-
ing up-to-date technologies". [ |
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JKCnepumMeHmanbHAs YyCMAaHoeKa 0As1 0CaXK0eHUs NNeHoK ce2-
Hemo3nekmpukos

Experimental system for deposition of ferroelectric films

B 0651acTH CepBUCHOM MOAAeP>KKH IUVTAHUPYeTCs Pa3BHU-
BaTb PellleHMs1 /151 ylaleHHOM JHATHOCTHKH.
"PoccuiicKas 3MeKTPOHHAS ITPOMBIIIIEHHOCTD pa3-
BHBAeTCsI, U MBI IIPeJIBUIUM POCT CIIpoca Ha obopyro-
BaHMe /17151 200-MM IUIACTHH IIPH [OBBIIIEeHU U TpeboBa-
HUH K Ka4eCTBY M TOYHOCTH', ~ KOMMEHTHPYeT HOBbIe
paspaborku I1.ApoHHH. "Takoe obopynoBaHHe JOCTa-
TOYHO YHUBEPCAIbHO, TaK Kak I103BOJIsIeT paboTaTh U C
IIJITACTUHAMH MEHBIINX Pa3MepPOB C MeHee SKeCTKUMU
HOpPMaMHU, BMeCTe C TeM, CO3/laBas [IOTeHI[HaJI [I/1sl BHe-
IpeHusi 6oree cOBpeMeHHBIX TEXHOJIOTHH . |

Pobom 0as mpaHcnopmuposku nAacmuH
Robot for transportation of wafers

3ANYUWEHA BTOPAS OYEPEAD YIbAHOBCKOIO HAHOLLEHTPA ULNANOTECH

B YnbsHOBCKe CAiaHa B 3KCMAyaTaLmio BTOpast 04epeab KoMMeKca 3AaHui
HaHOLeHTpa. CTPOMTeNbCTBOM HOBOMO KOPNyCa 3aHMManach YacTHas Kom-
naHus w3 Pecnybankv TatapcraH — “TexHomapk 3aBomxbe'. MHBeCTMLMM
B MPOEKT COCTABWAY 0KOAO0 130 MAH pyb.

MepBblii KOMMIEKC 3AaHNIA HAHOLIEHTPA W3 TPEX KOpMYCOB 0bLLeR nioLa-
[1bi0 6,4 ThiC. M2 6bi1 OTKPBIT B 2013 rofy. OH COCTOUT U3 aAMUHNCTPATUBHO-
0MCHOrO MOMeLLEHNS, HAY4HO-N1A6OPATOPHOTO M MPOM3BOACTBEHHDIX 6/10KOB.
B HacTosLLee Bpemsl B HEM Pa3MeLLAOTCs NPOeKTHLIE KOMMAHWW HAHOLIEHTPa,
paboraiolLme B cepe reHeTUeCKom AUarHoCTMKM, paspaboTkil HOBbIX TMMOB
KpacoK, KOMMO3MTOB, BbICOKOMPOYHDIX BETOHOB, KOHCTPYKLIMOHHBIX MaTepua-
JI0B, TOHKOM/IEHOYHDIX MOKPBITHI, 371EKTPOHHBIX YCTPOMCTB.

HeobxoaumocTb 3anycka BTOPON O4epeAn 0bycnoBneHa OTCyTCTBUEM
CBODOAHDIX MNIOLLAAEN B TPEX Y)Ke MEBLUMXCS 3AaHUAX HAHOLeHTpa. Obiwas
MoWazb HOBOTO KOPMYCa COCTABASET OKONO 2,5 ThiC. M2 TNAHUPYETCS, YTO
OH CTaHeT 63301 Ans npoekTa “TexHokamnyc 2.0". MepBble pe3npeHThI yxe
HaYa/M 33e3XaTb — 370 KOMMaHUN "PyTapxeT" u “"MeTann-Komnosut".
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MomeLeHns HOBOTO KOpMyca MOTYT MPUHATL KOMMAHWM C 060pyAo-
BaHMeM o601 CNOXHOCTM. B MATI MOMELLEHMSX NepBoro 3Taxa BbiCoTa
MOTO/IKOB COCTAB/ISIET OKO/O 3,5 M, YTO MO3BO/ISIET YCTAHAB/NBATbL CUCTEMbI
BEHTUNSLMM, KOHAULIMOHMPOBaHHS, GuabTpaLmuy atoboro Tuna. B nony mpo-
NOXEHbI MArucTpasibHble KaHa/Ibl A8 KAHAMU3ALUMN U TEXHUYECKOW BOAbI.
OTAenbHO BbIBEAEHO MuTaHue 380 B Ans mogkioyeHns 060pyaoBaHms.
HekoTopble MoMeLLeHns OCHALLeHb! AHTUCTATUYECKIM MONOM 1 MaHAycamm
[151 3aB032 000pyA0BaAHMS.

Ha BTOpoM 3TaXe pasmelleHbl OQUCHbIe nomelieHms. [onesHas
MAoWab 3Taxa — 720 M2 3pechb MPUMEHSETCA CTAaHAAPTHAA MOAyNbHas
CXeMa, Kak, Hanpumep, B TEXHONOMNHYECKOM WHKY6aTope JIeBEHCKOro KaTo-
NM4eckoro yHuBepcuTeTa (benbrig). Beero MMeeTcs BoceMb MOMELLEHM
10 80 M2 BHYTPY MOAY/IS KOMMAH!s MOXET CAMOCTOSTENbHO OPMUPOBATL
MPOCTPAHCTBO MOA CBOU MOTPEBHOCTY.

POCHAHO



