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DNeKTpOHHO-nyyeBasa Jautorpadmsa (3/1J1) wWKMPOKO MNpUMeHSeTcs B  NPOU3BOACTBE
HaHoOpasMepHbIX YCTpoOMCcTB. SlnoHckas kKoprnopauusa Crestec paspa6otana Mopesnb
CABL-UH - cuctemy 3J1J1 BbICOKOIro pa3pelueHns C yCKopsalowmum HanpsxxeHmnem 130 kB. B ctatbe
paccMaTpuBaloTCs KOHLUENUUs, XapakTepucTukmM U noTeHumuasnabHble 06J1acT NpUMEHeHUs 3Ton
CUCTEMBbI.

Electron beam lithography (EBL) systems are widely utilized in a nanodevice fabrication.
Crestec Corporation developed a high resolution EBL system, CABL-UH with a 130 kilovolts
high acceleration voltage. The machine concept, specification and writing performance of the

system and potential applications are discussed in this article.

AHOTEXHOJIOTMH ~ OfIHO U3 Hanboree MHHOBAILIH-
OHHBIX HaIlpaBJIeHUU TeXHUKH, KOTOpOe co3/aeT
IIpeATIOCBUIKY [JISI IIPOPEIBOB BO MHOTHUX 061a-
CTSX: HHOOPMALIMOHHBIX TEXHOJIOTHUX, OHOTeXHOJIO-
IHsX, SHepreTHKe, 3KOJIOTKMH U T.7,. Kopmopanus Crestec
crocobcTByeT Pa3sBUTHIO HAHOTEXHOIOT UM, CO3/laBas
cucTemsl IJ1JI, KOTOphIe IIO3BONAIOT U3rOTaBIMBATh
YCTPOMCTBA C HAHOPa3MePHOM CTPYKTYpOH. B 4yacTHO-
ctu, Crestec pa3paboTasna ofHOIy4YeBbIe 3IeKTPOHHbIE
nuTorpadsl ¢ TpeXKOOPAUHATHBIM (XYZ) CTOIOM CepUH
CABL-9000C (ycxopsitoliiee HampsixkeHHe /10 50 KB) 1 cepuu
CABL-UH (ycropsifomiee HapskeHHe 110 130 KB), a Takske
nByxKooparHATHBIM (X-theta) cronom ceprrt CEBR-3000.
Kpome Toro, Crestec pa3pabaTbIBaeT BEICOKOIIPOH3BO-
JNUTeTbHBIe CUCTeMBl MHOTOTY4eBOU JIMTOrPapUHU /15
MaCOYHOM U 6e3MaCOYHOM TEXHOIOTHH.
PacCMOTPHUM KOHLIEIITYa/IbHbIe PelleHK s, 3a/I0KeH-
Hele B 0bopynoBaHuUe Crestec, ero BO3MOXKHOCTH U TIOTeH-
LIMa/IbHBIe 00/1aCTH IIPHMeHeHHU .

KOHLIENLNUA ObOPYAOBAHNA

Cepust CABL-UH paspaboraHa ais 3afa4, Tpebyouux
SKCIIOHMPOBAHUS C BLICOKHM YPOBHEM pa3pelleHHs, CTa-
OM/IBHOCTH 1 HaIeXKHOCTH. [l obecrieueHu st BLICOKOTO

PaspelIeHus K MaJIoro pasmepa I THa Ty4a yCKOPSoIIee
HanpsikeHue 10 130 KB coueTaeTcs ¢ IprMeHeHHEM 3JIeK-
TPOHHOM IYLIKH, KOTOPas BHIIIONHSET OJHOCTYIIeHYa-
TBIM Pa3TOH ITOTOKA 3/IeKTPOHOB C MUHHMAaJIBHBIM KYJI0-
HOBCKUM paccesiHveM [1]. Tak Kak /s cTabUIbHOCTH
Y HaJIe>KHOCTH PaboThl 3/1eKTPOHHOM ITYIIKKH OCHOBHOM
11po61eMoM SIB/IAI0TCS MUKPOPA3ps/ibl, IPUYeM CIHTa-
€TCsI, YTO IIPH OAHOCTYIIEHYATOM Pa3rOHe 3JIeKTPOHOB
OHH ITPOMCXOAMAT Yallle, YeM B ITYIIKaX C MHOIOCTYIIeH-
YaTOM CHCTeMOK Pa3roHa, CreliMaIuCThl Crestec MCIIob-
30Ba/IA B KOHCTPYKIMH CIIeL[MaJIbHbIe QYHKIKOHAIbHbIE
MaTepHasIbl, YTO ITI03BOJIH/IO HCK/IIOYUTH JAHHOE SIBJIe-
Hue. KpoMme Toro, BIHsSHUE Ha paboTy paccerBaloIero
MarHHUTHOIO TI0/1s, OTK/IOHEeHHI TeMIIepaTyphl U BUOpa-
LU MUHMMH3HPOBAHO 6e3 HCII0/1b30BaHMS CIIeLHa b
HOM 3aIIMThI pabouero nomenleHus. brarogaps nepeunc-
JIeHHBIM 0COB@HHOCTSM KOHCTPYKIMH crcTeMbl CABL-UH
KO3QHIIMEHT FOTOBHOCTH MOSKET ITPEeBbIIIATh 90%.

XAPAKTEPUCTUKH

OCHOBHBIE XapaKTepPUCTUKU 00OpPymOBaHUS IPpen-
CTaB/IeHbl B Tabnuue. Cepus BKIOYAET TPU MOJEIH:
CABL-UH90, CABL-UH110 u CABL-UH130 ¢ MaKCHMaJb-
HBIM YCKOPAKIIUM HampsskeHuem 90, 110 u 130 kB

Crestec Corporation.
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EQUIPMENT FOR NANOINDUSTRY

Cneuugukauuu cucmem 3J1/1 cepuu CABL-UH
The specification of the CABL-UH series

Yckopsitolee HanpskeHue, KB A
Acceleration voltage, kV 2105 25 150
MWHUMANbHBLIN ANAMETP Ny4a, HM 191716
Minimum beam diameter, nm et
MWHMMaNbHAs WNPUHA TNHUIN, HM 987
Minimum line width, nm re
TOYHOCTbL COBMELLLeHUS Npuy pasmepe noas 60 MKM, HM 20
Stitching accuracy at 60 pm field, nm

TOYHOCTb HANIOXXEHWMA NpU pasmepe nons 120 MKM, HM 35
Overlay accuracy at 120 um field

MorpelHocTb Toka iyda (10 4), % 405
Beam current stability (10 h), % -
MOrpeLHOCTb MO3MLMOHMPOBaHKMS y4a (5 4), HM 430
Beam position stability (5 h), nm -

COOTBETCTBEHHO. YCKOPAIOILee HaIlPSKeHHe MOKET pPery-
JTUPOBAThCS C IIaroM 5 KB. MUHHMa/IbHBIN pa3mep [IATHA
Jy4a cocTaB/sieT 1,6 HM ITpY HaNpsbKeHUH 130 KB (puc.1).
[Ipu cute ToKa 1y4da 2 HA pasMep IATHA He IIPeBbIIIaeT
2 uM. [Ipyu HampsskeHUH 130 KB MUHMMAa IbHAS IIHPUHA
JIUHHUU COCTaB/IsIeT 7 HM. IIOrpemHoCTh COBMeIleHHU
Y HaJIOKeHM S 3/IeMeHTOB KM306paskeHus: 20 HM /15 [10715
60 Mkm M 35 HM a4 noiasg 120 MKkmM. OTK/IOHeHUe 3Ha-
YeHHs TOKa 3JIeKTPOHHOrO Jay4a (CTabUIBHOCTH Tyda)
cocTaBnsieT MeHee +0,5% B TedeHHe 10 4 paboTel, IIpu-
yeM M3MepeHHe 3TOr0 3HaueHH s Ha IIPAKTHKe II0Ka3aJIo
3HAuMTe/IbHO boJlee BEICOKYIO TOUHOCTE: +0,08% 3a 48 u

(puc.2). IlorpeIHOCTh IO3KULIMOHUPOBAHMUS JIyda He Ipe-
BbIIIaeT +30 HM B TeueHHe IISITH YacoB PaboThl.

CUCTEMA 311 CABL-UH NPU PABOTE C HETATUBHbIMU
PE3UCTAMHU

Marpiil pasMep ISITHA Jyda I103BoJsieT GOPMHUPO-
BaTh HAaHOPa3MepHbIe CTPYKTYPhI II0/I€BBIX TPAH3KUCTO"
poB, MOII-cucTeM, GOTOHHBIX KPUCTA/IOB, ONITHYe-
CKUX MOAY/ISATOPOB, IITAMIIOB /I HAHOMMIIPUHTHHTIA
U [p. B oT1n4uMe OT CHCTeM OITHYeCKON TUTOrpadUH,
CABL-UH 1103BOJISI€T CAA€IaTh IIPOLIECC OAHOCTAJUMHBIM,
HCKJIIOYasl [OIIOJIHUTe/NbHbIe ollepalluu (TpaBjieHUe

anotechnology is one of the

most active technologies

that generates industrial
revolutions in many fields such
as IT, biotechnology, energy, ecol-
ogy and so on. Crestec Corporation
contributes to the growth of the
nanotechnology with develop-
ment of electron beam lithogra-
phy (EBL) systems, which play the
leading role in nanodevice fabri-
cations because of capability of
single-nano-scale pattern forma-
tion. Crestec developed dedicated
point beam EBL systems, XYZ
stage model of CABL-9000C (up to
50 kv), CABL-UH (up to 130 kV) and
X-theta stage model of CEBR-3000
series. Crestec is also developing
massively parallel EBLs with and

without a mask for high volume
manufacturing.

In this article, the machine con-
cept, specifications and writing per-
formances of the CABL-UH series and
potential applications are discussed.

MACHINE CONCEPT

CABL-UH series were developed to
realize the high resolution writing,
high stability and high reliability.
To achieve the high resolution fabri-
cation, the high acceleration voltage
of up to 130 kV is adopted and a beam
spot size is reduced by the single-
stage acceleration electron gun which
suppresses Coulomb blur [1]. On the
other hand, to achieve high stability
and reliability, micro-discharge is the
main problem for the electron gun. In

principle a micro-discharge happens
more often in a single-stage acceler-
ation electron gun than in a multi-
stage electron gun, but our electron
gun is made with high-work-function
materials and is microdischarge-free.
In addition, a stray magnetic field,
temperature variation and vibration
are controlled without a dedicated
shielding room because these distur-
bances sometimes affect writing per-
formance. Owing to above mentioned
design, uptime of more than 90% is
feasible in CABL-UH.

SPECIFICATIONS

The standard specification of
the CABL-UH series is shown in
Table. Crestec has three types of
CABL-UH90, CABL-UHI10 and

#3/57 /2015 NANO INDUSTRY



OBOPYAOBAHUE A/19 HAHOUHAYCTPUM

10 y
p4V4
7
sE Yo
Tc LA
e e — 110«kB
Eg=
?GEJ — 130kB
Sm
Vo L
e =]
<3 |
1
10 100 1000 10000 100000
Tok nyya, nA/ Beam current, pA

Puc.1. Pacuemnnbili duamemp ayya cucmembl CABL-UH
Fig.1. The beam diameter of the CABL-UH (calculated)
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Y 1p.). Bo3MOXKHO IIpsiMoe Io/Ty4eHHe TOHKHUX CTPYKTYP
HaHOMETPOBBIX pa3MepoB. PacCMOTPHM HeCKOIbKO ITPH-
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2 igg' +0.08% /48 4 JTaMU) XapaKTepU3yI0T pa3pelleHke SKCIIOHUPOBAHUSL.

T o8 B 3KCIIepHMEHTAaX C UCII0Ib30BaHHEM B Ka4eCTBe Pe3UCTa

g 497 KaJIMKCapeHa TOMIUHOM 20 HM MHHHMaJIbHasI TOMIIMHA

S 49 JTHUHUI cocTaBU/Ia 7 HM (puc.3a), mpudeM Ipu pabore

© 495 .

"0 12 24 36 48 C Pe3HCTOM MeHBbIIeH TOIIUHBI 3TO 3HAaUeHHe MOXKeT
Bpems, 4/ Time, h OBITH CHHKEHO.

TaxcKe 6bUIH ITPOBeI€HBI TECTHI C IPMeHeHHeM Hera-
THBHOTO Pe3KCTa K3 BOJOPOJHOIO CHJICECKBHOKCAHA
(HSQ) TonmuHoM 30 HM. [/ yIy4lleHUs pa3pelieHus

Puc.2. lesuauus moka ayya 8 cucmemax CABL-UH
Fig.2. The beam current stability of the CABL-UH

CABL-UH130 and the maximum
acceleration voltage is 90, 110 and
130 kv, respectively. The accelera-
tion voltage can be changed by 5 kv
step. The minimum beam spot
size is 1.6 nm at 130 kV as shown in
fig.1. At the beam current of 2 nA,
the spot size is still less than 2 nm.
The minimum line width is 7 nm at
130 kv. Stitching and overlay accu-
racy are 20 nm at 60 micrometer field
and 35 nm at 120 micrometer field,
respectively. Beam current stability
is better than plus-minus 0.5% for ten
hours, although actual data show
plus-minus 0.08% for 48 hours (fig.2).
Beam position stability is better than
plus-minus 30 nm for five hours.

HAHO MHOVCTPUA #3/57/2015

APPLICATIONS OF CABL-UH ELECTRON
BEAM LITHOGRAPHY WITH NEGATIVE-
TONE RESISTS

The narrow point beam can resolve
the very small and precise struc-
tures, which offers the smallest
structure for nano-scale devices
such as FET devices, MOS devices,
photonic crystals, optical modula-
tors and nano-imprint molds, etc.
Compared with the optical lithog-
raphy methods, CABL-UH affords
to fabricate the single-nano-scale
structures without any additional
processes such as a Lithography-
Etching method. We can directly
draw fine structures of several
nanometers. We demonstrate some

exposure examples with conven-
tional electron beam resists.

Isolated lines and line-and-space
(L/S) patterns specify the exposure
resolution. We perform the expo-
sure tests with them. A 20-nano-
meter thick Calixarene is a good
candidate to show the critical line
width of the exposure. We have
resolved the minimum line width
of 7nm (fig.3a). This critical dimen-
sion would be reduced with a thin-
ner resist.

We also examine an HSQ nega-
tive-tone resist. Resist thickness
is 30 nm. No prebaking is under-
taken so as to have a good pattern
resolution. The exposure condition
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X0.007um

NONE SE  SEV SEl 1.0,V

X100,00C WD 17mm 100m NONE SE  SEM SEl

5.0V X70.000 WD 32mm 100nm NONE S SEM 3l 5.0kV X95.00C WD 3.2mm 100nm

Puc.3. Bocnpou3sgedeHue U30AUp08aHHbIX AUHUL U AUHedYamblXx CMpyKmyp: a — U30AUPOBAHHbIE AUHUU HA KAAUKCAPEHO80M pe3u-
cme; b - AuHelivamas cmpykmypa npu waze 20 HM; € = AUHelilYamas cmpykmypa npu waze 16 Hm
Fig.3. Lines and line-and-space patterns: a - Isolated lines with a Calixarene negative-tone resist; b - Line-and-space pattern of 20 nm

pitch; ¢ - Line-and-space patterns of 16 nm pitch

Ipe/iBapuTe/bHAsl TepMo0bpaboTKa He IPOBOAUIACE.
Yckopsiolee HallpsiskeH e IIPU SKCIIOHHUPOBAHUM COCTa-
BuJI0 110 KB, ToK /1y4a - 60 mA. IIpy 3KCIIOHUPOBAHUH
JTMHEeNYaToH CTPYKTYPHI — 3afiade, KOTOPYIO YacTO IIpH-
XOAUTCS pellaTs NpU mpor3BoAcTBe BHC 1 GOTOHHBIX
YCTPOMCTB — OBITM UeTKO BOCIIPOM3BeIeHbl 3IeMEHTHI
mupuHOM 10 M (prc.3b). Ha mpakTHKe B IIO06HBIX CTPYK-
Typax HepeaKo y4aeTCs IIOAYUYHTh U 3/IeMeHTHI U PH-
Hol MeHee 10 HM. Ha puc.3c BUAHO, YTO, XOTSI [PAaHHUIIbI
JTMHUH Hada/IK TepsITh YeTKOCTb ¥ KOHTPACT YXYAILIHJIICS,
HO Ka4YeCTBO IIPHeMJIeMO /IS IIPAKTUKHU. [ yrydiie-
HH 4 BOCIIPOM3BeIeHH Sl THMHEeNYaThIX CTPYKTYP B CHCTe-
Max CABL-UH peanu3oBaH 3¢ deKT KoppekLHHU 61130~
ctu - anroputm PEC (Proximity effect correction).

CUCTEMA 311 CABL-UH NPU PABOTE C NO3UTUBHbIMK
PE3NCTAMHU
[To3uTHBHEBIE PE3UCTHI IHMPOKO HCII0Nb3yI0TCA B DJIJL.
IToCKOJIBKY 3/7IeKTPOHBI PACCEMBAIOTCS B PE3KCTE, CJIOKHO
OLIeHMBATh Pa3Mephl 2/IeMEeHTOB, C BBICOKOM TOYHOCTBIO
KM3BeCTHA TOJIbKO TOJILMHA C/Ios. B skcIepuMeHTax
KICII0/Ib30BAJICSI IO3UTUBHBIN PE3UCT LOCTATOYHO 60/1b-
IIOM TOJIIMHEL. F13-33 BEICOKOTO YCKOPSIIOIEro HaIlpsiKe-
HUSI 37eKTPOHHBIH 1y4 B CABL-UH oTHOCHTeTBHO c1ab0
paccerBaeTcs, O3TOMY GOPMHUPYeMBbIe 3IeMEHTH UMEIOT
POBHBIE CTeHKH, YTO 67IaTOITPHUSTHO JISI IJTy6OKOT0 peak-
TUBHOT'O MOHHOT'0 TPaB/IeHHs, a Takoke lift-off mporecca.
[To3utuBHBIN pe3uct ZEP-520A (Nihon ZEON) Ton-
muHOM 1,4 MKM ObBII HaHeCceH Ha IIOBEPXHOCTb

is following. The acceleration volt-
age and the beam current are
110 kv and 60 pA, respectively. The
L/S lithography patterns, which
are very useful for producing LSIs
and photonic devices, are dem-
onstrated. Ten-nanometer half-
pitch patterns are clearly obtained
(fig.3b). We often succeed in resolv-
ing sub-ten-nanometer half-pitch
L/S patterns (fig.3c). It looks that
narrow pitch patterns have been
affected by a proximity effect,
and the contrast looks worse, but
it is still good for applications of
dry etching. Proximity effect cor-
rection (PEC) is available for the
CABL-UH.

APPLICATIONS OF CABL-UH
ELECTRON BEAM LITHOGRAPHY
WITH POSITIVE-TONE RESISTS

The positive-tone resists are com-
monly used for EBL. Because the
electron beam for taking second-
ary electron beam image would
degrade the resist during observa-
tion, we cannot judge the real gap
width, but the resist thickness is
fairly precise. We demonstrate the
lithography patterns with relatively
thicker positive-tone resists. The
electron beam in CABL-UH is less
forward-scattering because of the
high acceleration voltage, and we
can form a very deep but straight
structure, which are useful for

deep reactive ion etching (deep RIE)
process and conventional lift-off
process.

ZEP-520A positive-tone resist
(Nihon ZEON) is spin-coat on a sili-
con wafer surface, followed by pre-
baking. The resist thickness is 1.4
micrometers. The larger accelera-
tion voltage of 130 kV is promising
for making deep and straight gaps
(fig.4a). The current is 200 pA. The
beam diameter would be broadened
by a Coulomb effect, but still the
gap at the bottom is measured as 80
nm. The deep RIE process can form
deep micro-fin structures.

The tee-shaped gate (T-gate)
pattern is a good application of

#3/57 /2015 NANO INDUSTRY
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X10,000 WD 1.9mm Tum

X25,000 3.0kV

NONE SE  SEM SEI 3.0kY

Puc.4. Pe3ynbmamsi 3KCNOHUPOBAHUS NO3UMUBHO20 pe3ucma: a — 04 obecneqeHus cmabunbHOCMU pasmepos Y3Kol 0AUHHOU Ka-
Hasku mpebyemcs yckopsiouiee HanpspkeHue 130 kB; b — mpexcaoliHas cmpykmypa 04si opmuposaHust T-06pazHozo 3nemeHma.
Yckopsitowiee HanpsikeHue 130 KB n0380AUA0 8bINOAHUMb 3KCNOHUPOBAHLUE NO 8cell MoAULLHE pe3ucma

Fig.4. Exposure results of positive-tone resists: a - Narrow gap with a high aspect ratio. Strong acceleration voltage of 130 kV is needed
to keep the gap constant; b - Fabricating a T-gate structure with a tri-layer resist. Electron beam can travel down to the wafer surface

because of the high voltage of 130 kV

KPeMHHEeBOH IIJIaCTUHBI MeTOIO0M LieHTpUdyruposa-
HHUS C [IOC/IeAYIONer NpeiBapUTeTbHON TepMoobpa-
60TKOM. MaKCHMMaNbHOe YCKOpsoIlee HaIlpskKeHHe
130 KB KCII0/1B30BAIOCH /ISl CO3AHHUS ITTyOOKUX IIPS-
MBIX KaHaBOK (pHc.4a). ToOK 3JIeKTPOHHOTO JIy4a COCTaB~
71571 200 1A, X0TS KYJIOHOBCKOE pacCesiHHe BhI3BaJIO yBe-
MU4YeHHe AHUaMeTpa Iy4a, MIHPHHA B HUKHeH 4acTH

3KCIIOHHMPOBABILIEroCs 3JIeMeHTa cocTaBuaa 80 HM.
IIpy TaKUX [TapaMeTpax IIpUMeHeHHe ITybOKOro peak-
THBHOTO MOHHOI'O TPaBJIeHUS [103BO/ISeT I10AyvaTh
BBICOKOKAUeCTBEHHYI0 MUKPOCTPYKTYPY.

B mpou3BOACTBE MOIIHBIX OBICTPOAEHCTBYIOMIUX
TPaH3UCTOPOB TUIIMYHOM 3a/1avel sSBJISeTCs Iolyde-
Hue T-06pa3HbIX CTPYKTYP. B TPaH3UCTOPaX C BBICOKOK

CABL-UH. The T-gate is useful for
high-power and high-speed tran-
sistors. A large massive metal
sits on a wire. Both are electri-
cally connected each other. The
cutting cross section looks a tee
shape. The massive metal trans-
mits a high frequency signal
while the wire depletes electron
in a high electron mobility tran-
sistor (HEMT). This pattern usu-
ally needs a several steps of expo-
sure but we offer a single step
of the lithography method with
CABL-UH.

A ZEP-520A resist covers a bare
surface of a wafer. Buffer layer of
a Polymethylglutarimide (PMCI)

HAHO MHDYCTPUA #3/57/2015

resist separates two ZEP-520A
layers. Using different develop-
ment method for each ZEP-520A
layer, we can form a step struc-
ture by changing the dose times.
We expose a stronger dose at the
center of a line, and the wafer sur-
face shows up. The electron beam
is restricted as 20 pA, which allow
us to fabricate so narrow gate
width as 50 nm. The top layer of
a ZEP-520A resist is developed by
a commercial liquid developer.
The bottom layer of a ZEP-520A
resist can be influenced with the
same liquid but is still protected
by a buffer layer resist of PMCI.
After developing the buffer layer,

the critical layer of ZEP-520A is
finally removed (fig.4b). After
proper etching treatment of sur-
face cleaning, we can deposit gate
metals.

SUMMARY

Crestec developed an EBL system,
CABL-UH series with high resolu-
tion, high stability and high reli-
ability. Writing results for both
negative- and positive-tone resists
show that CABL-UH has potential
in a wide range of application fields
such as FET devices, MOS devices,
photonic crystals, optical modu-
lators, nano-imprint molds and
HEMT. |



IOABHKHOCTBIO 3JIEKTPOHOB (HEMT) BepXHSS YacTh
TaKOM CTPYKTYpbl 06pa3yeTcss MeTa/UIMUYeCKUM Mac-
CHBOM, KOTOPBIH CIY>KHUT AJIS IepeJadd BBICOKOYa-
CTOTHOIO CUTHaJIa U COeJUHEH C TOHKO IIPOBOJIOKOH.
B TpaAuLIMOHHON TeXHOJIOTHH [JIsI II0/1ydeHH sl TAaKOH
CTPYKTYpPBI HE06XOAHMO ITPOBECTH HECKOJIBKO 9KCIIO-
HUpoBaHUH, a CABL-UH mo3BosieT 000U THUCH OLHOMN
orepariyer.

IIpu MOArOTOBKE MaTepHaJsa s SKCIlepHMeHTa [jBa
ciost pesucta ZEP-520A 6b11H pasfeneHsl 6ydepHBIM
c/10eM K3 oNUMeTHIIoTapuMuaa (PMCI). Hcronb3ys
pas3/IMYHble PeSKHMBI IIPOSIBKH CJIOEB Pe3UCTA, MOXKHO
cdopMHUPOBATh CTYIIEHYATYIO CTPYKTYPY. BHauasie 6p1710
BBHIIIOJIHEHO 5KCIIOHUPOBaHHUe I[eHTPalbHOU JIMHHUH,
IIPH KOTOPOM Pe3KCT 6bL7T y/lajIeH JI0 IOBEPXHOCTH IlIa-
CTHUHBI. YMeHBIIeHHe ToKa jy4a [0 20 1A I103BOIKIIO0
cOopMHUPOBATh 37IeMeHT IHPUHOU 50 HM. IIposiBKa
BEepPXHEero CJIosI pe3KCTa BBIIIOHSIACh C UCII0/Ib30Ba-
HHeM OObIYHBIX XMMUKATOB, 3aTeM ObLI yhaneH bydep-
HBIH CJIOM, 3aTeM — HHDKHUE cs1or ZEP-520A (puc.4b).
ITocse 06paboTKU MOBEPXHOCTH IOJydeHHasl CTPYK-
Typa byzmeT rotosa /15 HaHeceHUS! QYHKIIMOHAIBHBIX
ITOKPBITHH.

3AK/IIOYEHME

Cucrtema CABL-UH xapaKkTepHU3yeTCs COYeTaHHEM
BBICOKOTO pa3pelleHHs, CTabHIBHOCTH U HaJe>KHO-
CTH. IIpoBeeHHbBIe SKCIIEPHMEHTHI ITI0OKA3aJ/IH, YTO IIPH
KCIIO/Ib30BAHMHU U MTO3UTHUBHBIX, M HETATUBHBIX Pe3H-
ctoB CABL-UH MoxkeT 3 PeKTUBHO HUCIOIB30BATHCS
B IIPOM3BOACTBe 1101eBbIX K HEMT-Tpan3uctopos, MOII-
cucteM, GOTOHHBIX KPUCTAJLJIOB, ONITHYECKUX MOLYJIS-
TOPOB, IITAMIIOB IJI1 HAHOMMIIPUHTHHTA.
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EQUIPMENT FOR NANOINDUSTRY

B 033 "AJIABYTA" OTKPbIT 3ABOJ

Mo nNPON3BOACTBY YINIEPOAHOIO
BOJIOKHA

15 Mast B 0co60ii 3KOHOMUHECKO 30He "Anabyra” (Pecny6rika TaTapctan) cocToanoch
OTKpbLITYE 3aB0AA "Anabyra-BonokHO" 0 MPOV3BOACTBY YIIEPOAHONO BONIOKHA, MOCTPOEH-
HOrO XO/AMHIOBOM KoMMaHued "KomnoawT" Mo 3akasy lockopnopauum "Pocatom”.
B TOPXECTBEHHOW LIEPEMOHMN MPUHSAM yHaCTUe Mpe3naeHT Pecnybnnky TaTapctaH
PycTam MUHHIXaHOB, NepBbIiA 3aMecTUTeNb reHepabHoro avpektopa K “Pocatom”
Anekcarap JlokwwiH, reHepanbHbiv aupektop XK "Komnosut" lleonus Menamen, avpex-
TOp [enapTameHTa XIMUKO-TEXHONOTYECKOro U /IeConpOMbILLAEHHOMO KOMM/eKea
MUHUCTEPCTBA NPOMBILLAEHHOCTI ¥ TOProBAM PO Biagummp MOTankiH, reHepaibHbIA
JAvpextop 033 "Anabyra“ Tumyp LLinrasanees.

MpeanpusTAe HauHeT paboTy C BbINYCKA MPOMBILLIEHHbIX MAPTIA YIMIEPOSHOND
BO/IOKHA Mapku Umatex UMT42-12K. MowHocTb "Anabyra-BoniokHo" - He MeHee
1,7 TbIC. TOHH ©XErOAHO, C MOTEHLVWAZIOM O 2 ThIC. TOHH. 3TO MOMHOCTLIO MOKPbIBAET
noTpeBHOCTY B YrepOIHOM BOMOKHE POCCHIACKONO PbIHKA, EMKOCTL KOTOPOO B HACTO-
fee Bpems coctasnsieT 500 TOHH. Mpu 3TOM 06bEM MUPOBOMO PbIHKA AOCTUFAET
60 ThiC. TOHH B TOfL. B ZiaNibHeliLueM ecTb aHb| YCTaHOBUTb eLLie YeThipe TeXHOMOrMye-
CKVIe IMHIM, 4TO NO3BOAWT BbIMCKATb A0 10 ThiC. TOHH BONIOKHA eX(erofHO. OxvaeTcs,
YTO BbIXO} MPEANPUSTAS HA MO/HYIO MOLLHOCTb NO3BOAMT POCCHY 3aHSTb 2% MUPOBOTO
PbIHKA YIEPOLHONO BONIOKHA. CTpaTernyeckas Lielb — 3aHsTb He MeHee 7% MMpOBOro
PbIHKA YI71eBOIOKHA K 2020 rogy.

YmepoaHoe BONOKHO B COCTaBE N1ErkviX 1 MPOYHbIX KOMMO3MLMOHHbIX MaTepUasioB
BOCTPEOOBAHO B ATOMHOV MPOMBILLIEHHOCTI, KOCMUYECKO VHEYCTPUY, aBUaCTpoe-
HW, ABTOMOGUNECTPORHIN, 3HEPeTIKe, CYAOCTPOEHMM, He(TerasoBoil OTPaCIK,
CTPOUTENbCTBE.

“Tyck HoBOTO 3aB0ZA "ANabyra-BoiokHO" — 370 BKHBIA LLAr B pea3aLii npo-
rpamMbl MMMOpTO3ameLLieHus. EC elLie HeIaBHO BOAbLLIAS YaCTb POCCUIACKX MOTpe6-
HOCTeIA B yIMIePOAHOM BOMOKHE 3aKPbiBaaCh 33 CYET UMMOPT, TO Tenepb ecTb BO3-
MOXHOCTb He TONIbKO 06eCreuvBaTh COBCTBEHHbIE HXKAbI, HO Y MOSBASIOTCS PeibHble
MepCreKTvBbI BbIXOAA HA MMPOBOIA PbIHOK', — MPOKOMMEHTIPOBA OTKPbITHE 33BOAA
AJIoKLNH.

"BblX0f, MPEANPUSTUA HA NOHYIO MOLLHOCTL MO3BOAMT COBEPLUMTL HACTOSLLMA
MPOpLIB B 06713CTI KOMMO3VLWMOHHLIX MaTepuaios B Poccun. Mbl FoToBbI 06ecresuTh
BbICOKOKUECTBEHHOM MPOAYKLIMEN POCCUACKWI PbIHOK M AOCTOMHO KOHKYPYPOBATb Ha
MeXZyHaposHoM", — oTmeTwn J.Menawmen.

XK "Komnoum"
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