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Ocob6oe MecTo cpeAmn MHHOBALMOHHbIX Paauo-
3/IeKTPOHHbIX TEXHO/IOTUA 3aHUMAKOT peLleHus

B 06/1aCTU rM6KOW NeYaTHOM 31eKTPOHUKHU

1 ¢oTOHUKU. COBPEMEHHO BbICOKOTEXHOJIOTMYHOM
annapaTtHo-nporpaMmmHoun nnatpopmoin ans
3KCMpecc-npoToTUNUPOBAHUSA U NPOM3BOACTBA
M3gennii MUKpoTeXHUKN HOBOTO NOKOJIEHUS
ABNAETCA KNacTep ru6Kom ne4aTHoOM 3/IeKTPOHUKMN.

eXHOJIOTHUYeCKHe MAapUIPyThl COBPeMEHHOIO0

PaAKO031eKTPOHHOIO IIPOU3BOACTBA OPraHU3Y-

IOTCS 10 IPUHIUUIIAM MOJY/JIbHOCTU KOHCTPYK-
TOPCKO-TE€XHOJIOTUYECKOM peanu3aliuy U3LeNUuH,
YHUQUKALUU U IPUMeHeHUs 6eCKOPIIYCHOM 3JIeK-
TPOHHOM KOMITOHEHTHOM 6a3bl, HCIIONIb30BAHUS MHO-
TOKPHCTANIBHBIX MOAYIEel, FTHOKKX K 3D-cybcTpaToB-
IO JIOKEeK, a Tak>ke BHeApeHHUS 3D-HHTerpanuu
1 Me>XXBHJO0BOM MHTerpalllH 3JIeKTPOHHBIX, OIITHYe-
CKUX 1 MeXaHH4YeCKHUX KOMIIOHEHTOB.

Kak oTMmeuasnoch paHee [1], TepMHUH "TH6KaS 371K~
TPOHHKKA" (IoTMMepHas, IIeYaTHas) OTpaskaeT ABe
OCHOBHBIE COCTABJISIIONINE JAHHOTO HAaIlPABIEHHUS.
Bo-mepBBIX, MaTepHaaoBeAYeCKUH 6a3uc - KOH-
CTPYKTHBHO-MaTepHajoBeAYeCKHUe 0COO@HHOCTH
IIOJIJIOKEK, CHCTeM KOMMYTALIUK-U30ISLUHN U PyHK-
LIMOHA/IPHBIX 3/1eMeHTOB. BO-BTOPbIX, TeXHO/IOTHUe-
CKUM 6a3KC - KOMIIIEKC cI1oco60B GOPMHUPOBaAHU S
OYHKIMOHANBHBIX 7I€MEHTOB K CHUCTEM KOMMYTa-
LUH-HU30/ISLHUH, OCHOBAHHBIX Ha II€YaTHBIX PY/IOH-
HBIX TpadapeTHBIX U (MJIH) KaIlleJIbHO-CTPYHHBIX
TeXHOJIOTUSX.

NPUHLIANDI PEANN3ALNN TEXHONOIMMYECKOIO

KNACTEPA rMBKOI NEYATHOM 3/IEKTPOHUKM

Jlns opMHUPOBAHHUS BBICOKOTEXHOJOTUYHOM aIlIa-

PaTHO-IIPOTPAaMMHOM IIJIATGOPMBI IIPOU3BOACTBA

M3IeTUH MUKPO- U HAHOTeXHHUKH Ha OCHOBE TeXHO-

JOrui rUb6KOM 3/1eKTPOHUKU U QOTOHUKHU HeobXo-

IOYIMO PeIllUTh CaeyIonre 3afgauu [1]:

* BHeJPHUTb COBPeMeHHBbIe TEXHOJIOTHH CKBO3-
HOTO ITPOeKTHPOBAHUS U3/eTUI HOBOTO IIOKOJIe-
HH, obecrieunBaoomye 3¢pPeKTHBHOE KOHCTPYK-
TOPCKO-TEeXHOJIOTHYeCKoe MacmTabupoBaHUe
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A special place among innovating electronic
technologies have the solutions in the field
of flexible printed electronics and photonics.
A modern hi-tech hardware and software
platform for express prototyping and
production of innovative microengineering
products is a cluster for flexible printed
electronics.

rocess flow of modern electronic production

is organized according to the principles of

modularity design of products, unification and
application of the component basis of frameless
electronic, use of multi-chip modules, flexible and
3D substrate layers, as well as implementation of
3D-integration and intertype integration of electronic,
optical and mechanical components.

As previously stated [1], a term "flexible electronics”
(polymeric, printed) reflects two principal constituent
of this direction. First, the material science basis -
the design-material specific peculiarity of substrates,
switching-isolation systems and functional elements.
Secondly, technological basis - a complex of methods
for formation of the functional elements and
switching-isolation systems, based on the roll screen
and (or) inkjet printing technology.

CONCEPT OF THE TECHNOLOGIC CLUSTER FOR

FLEXIBLE PRINTED ELECTRONICS

For formation of hi-tech hardware and software

platform of micro- and nanotech production based

on technology of flexible electronics and photonics, is

necessary to solve the following problems [1]:

 to introduce modern technology of the end-to-
end design of new generation products, ensuring
effective engineering scaling of traditional macro
prototypes for proceeding to micro- and nanotech
production;

« to develop modern technological base of micro- and
nanotech production with preferred orientation
to the usage of packageless components,
3D-integration of elements and flexible inkjet
printing technology;



KJIaCCUYeCKUX MaKPOMPOTOTUIIOB s Iepe-
X04a K H3FOTOBJEHUIO H3JeIHH MHKPO-
Y HAaHOTeXHUKH;

* chopMHpOBaTh K OCBOUTbL COBPEMeHHYIO TeXHOJIO-
rudeckylo 6a3y CHHTe3a U3[eTUH MHUKPO- K HAHO-
TeXHHUKHU C IIPeHMYIeCTBeHHON OpHeHTallhel Ha
OecKOpIIYCHYIO 37IeMeHTHYI0 6a3y, 3D-MHTerpaLHio
3JIeMEHTOB U HCIIONb30BaHHe rHOKKX becmrabion-
HBIX CTPyHHBIX [IeYaTHBIX TeXHOJIOT U H;

* OCBOHUTH TeXHOJIOTMYeCKHe MapIIPyTHl, peaausye-
MBble Ha OCHOBe I'MOKOM HHOPACTPYKTYPHOM Opra-
HHU3aLUHUU IIHPOKOM HOMEHKJ/IATYPbl TeXHOJIOTH-
YeCKUX MOJYJIeH C BBICOKOM CTeIeHbI0 aBTOMa-
TH3aLlUU [IpoleccoB, obecreynBAOIUX JUHA-
MUUYHOCTD [TIePeCTPOMKU U OBICTPOTY aflallTalluH
oIepaLui;

e OCyLeCTBHUTb 3KCIPeCC-IPOTOTUIIMPOBAHUE
Y OPraHM30BaTh IIPOU3BOACTBO IHPOKOKM HOMEH-
KJIATypbl U3/le/IUHN HOBOI'O IIOKOJIEHUS C paHee
HeJOCTH>KMMBIMU MacC-TabapUTHBIMHU, SHEPreTU-
YeCKMMHU U TeXHHUYeCKHUMH XapaKTepUCTUKAMU
IIPM MUHHUMHM3AIUU BpeMeHHBIX U 3KOHOMHUYe-
CKHUX 3aTpar. [lociefHee JOCTUTAETCS IIyTeM BHe-
IO peHUs HOBOM KY/IbTYPBl IPOeKTUPOBAHUS U TeX-
HOJIOTMYeCKOH peajn3alluy U3LeIUN B yCIOBUIX
BBICOKOM CTeIleHU aBTOMAaTH3aLuU 060pyJ0BaHHU S
Y BO3PAaCTaHUHU POJIM HUHTe/JIeKTyaIbHOM COCTaB-
nsIolIel YenoBedyeckoro ¢akTopa Ha 3Talle MOoATo0-
TOBKHU ITPOM3BOJCTBA.

TexHOJIOTUYECKHeE KIaCTepsl THOKOM MedaTHOM
3JIeKTPOHUKHU Lienecoobpa3HO OpHeHTHPOBATh Ha
IIPOM3BOACTBO TaKKUX M3[eMHH, KaK CBePXMHHHA-
TIOpHBbIE PafHOTeXHHUUYeCKHe MOAYIH, B TOM YHCIe
MHTeTrpUPOBaHHBIE C CEHCOPAMHU U CHCTeMaMHU JJIs
cbopa u mepenaun HHGOPMALMU (BKJIOYAS HUEH-
TUQUKAIUIO TUUYHOCTH U 06BEKTOB), MUHHUATIOP-
Hble HABUTAI[MOHHO-OPHUeHTAllHOHHbIE CUCTEeMBI
1715 aBTOHOMHOM HaBUTALIMH U [TO3ULIMOHHUPOBAHUS,
MHKpOaHaJIHUTHYeCKHe CHCTeMBl THIIA '71abopaTopHs
Ha yuIe" MaTPUYHOTO U KAIIMJIISPHOTO THUIIOB ISt
O6MOMeIUIIMHCKOTO U TeXHUYeCKOT0 KOHTPoJIs 6ro-
TexHOChepBl, HHTe/JIeKTyalbHasl BBICOKOUHTEI PU-
pPOBaHHasI MyAbTUQYHKIMOHAIbHAS OfeXAa, B TOM
YHCle C 3IMUAepManbHON U (MJIK) BHYTPHOPraHU3-
MeHHOMU pacIpe/ieJIeHHOM CeHCOPHO-HCIIONTHUTE/Ib-
HOM CHCTeMOM, pacIpefeseHHble, THOKHe U UHBIe
MHUHHATIOPHbIE HCTOYHHUKH SHepryUy, BK/IOYasl peKy-
IepaTopsl U3 3QUpa U OKpYsKaIoLleH Cpelbl, MUKPO-
poboToTexHHUYeCKHe CPeICTBA Ha3e MHOT'O U BO3/YII-
HOro 6a3upOBaHUS.

Haubonee BocTpeOOBAaHHBIMU H3[eNIUSIMHU THb-
KO 3/IeKTPOHUKHU U GOTOHUKHM SIBISIOTCS TUOpHU-
Hble MUHHATIOPHbIE YCTPOMCTBA, HHTeI PUpPYIOIIHe
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« to master process flow, implemented on the
basis of flexible infrastructural organization
of wide range of high automated technology
modules, providing dynamic changeover and
fast operations adaptation;

+ to exercise express prototyping and launch
manufacturing of a wide range of new
generation products with formerly unattainable
mass, overall dimensions, energy and technical
features combined with minimizing of
expenses. The latter is achieved by means of
implementing new design methods under the
conditions of high automation equipment and
increasing the role of intellectual aspect of
human factor at the preproduction stage.

It is reasonable to orient the technology clusters
for flexible printed electronics on the manufacture
of such products, as subminiature electronic
modules, including integrated ones with sensors
and systems for the gathering and transmission
of information (including personal and objects
identification), miniature stand-alone systems for
the navigation and localization, micro analytical
lab-on-a-chip devices of the matrix and capillary
types for biomedical and technical inspection
of a bio-technosphere, highly integrated smart
multifunctional clothes, including with epidermal
and (or) intra-distributed sensors, distributed,
flexible and other miniature energy sources
including recuperative heat exchangers, micro-
robotics means ground- and air-based.

Most in demand products of the flexible
electronics and photonics are hybrid microdevices,
that integrate sensory and executive microsystems
with infocommunication-chips for data gathering,
processing and transmission (for example,
navigation or biomedical modules). Upcoming
trends should be recognized microrobotics, smart
clothes and lab-on-a-chip devices. It is quite
efficient to use technology of flexible electronics
and photonics for the production of optical
radiators and converters at a flexible substrate,
as well as on organic and nonorganic flexible
accumulators. Of great interest is development
of special textile technologies using micro- and
nanofibers with varied physical and chemical,
thermo physical, electrical, optical and biological
properties.

Basic trends in design of a new generation
products should be recognized reduction of mass
and overall dimensions, power consumption
reduction and standalone operation time
increment, increasing resistance to external
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CeHCOPHBle M HCIOJTHUTENbHBe MHUKPOCH-
CTeMbl C MHGOKOMMYHHUKAIMOHHBIMH KPHUCTAJI-
naMu-yunamu anas cbopa, obpaboTrku u mepe-
oauyu HHGOpMaluM (HallpuMep, OPHEHTAIHOHHO-
HAaBUTALMOHHBIe HIH OHOMeIULIMHCKHIE MOLY/IH).
[lepcreKTUBHBIMU HAaIlpaBJIeHUSIMHU CJIe[yeT IIpHU-
3HaTh MHUKPOPOOOTOTeXHHUKY, HHTE/JIEKTYaIbHYIO
omexxay K "mabopatopuu Ha uyuIme'. BecbMa 3dpdex-
THUBHO HCII0/Ib30BaHHe TeXHOJIOT UM TMOKOM 37IeKTPO-
HUKHU 1 QOTOHHUKHU 15 IPOU3BOACTBA H3/IydaTeneln
U npeobpa3oBaTesiel OITHYECKOTO M3/IyUYeHHs Ha
rubkom cybcTpare, a TAK>Ke OpraHO-HeOpraHHUYeCKHUX
rubKUX aKKyMYy/IsiTOPOB. Bo/bLION MHTepec Ipej-
CTaB/seT Pa3BUTHe CIel|HMalbHbIX TEKCTHUIBHBIX TeX~
HOJIOTHH C MCII07b30BAaHHEM MHKPO- U HAHOBOJIOKOH
C Pa3sIUYHBIMHU QU3UKO-XUMHUUECKUMH, TeIIOPH3H-

YeCKUMH, 37IeKTPUUeCKUMHU, OITHYEeCKUMHU U 61oJ10-

TMYeCKMMHU CBOMCTBAMHU.

Ba30BBHIMU TeHAEHIUSIMU U3MeHEeHHUsI TeXHUUe-
CKHX M 9KCIIJIyaTallHOHHBIX XapaKTePUCTUK H3/e-
T HOBOTO IIOKOJI€HH S C/Ie/lyeT MPU3HATh CHUXKe-
HHe Macco-TabapHUTHEIX IOKa3aTejel, COKpalle-
HUe SHepronoTpebieHus U yBelHYeHHe BpeMeHHU
ABTOHOMHOTO QYHKIMOHHPOBAHUS, IIOBLIIIEHHUE
CTOMKOCTU K BHEIIHUM BO3IeHCTBUSAM, Bapuabenb-
HOCTb KOHCTPYKTHBHOTO MCIIOJTHEHUS [JISl ollepa-
TUBHOM aJlaliTallMU HU3/le/1Hs IPU U3TOTOBIEHUHU
M HCII0Jb30BaHUU. BeI6Op coCcTaBa TeXHOIOTHUe-
ckoro obopynoBaHUS A1 GOPMUPOBAHUS TEXHO-
JIOTHUYeCKOro KaacTepa TH6KOM IeYaTHOM 31eKTPo-
HUKHU OIpeJie/IsieTCs BO3MOXKHOCTBIO IIPOK3BOACTBA
Ha HeM HIMPOKOIo Kjlacca U3JeaHuH MO0 TUIOBBIM
YHUOULIUPOBAHHBIM 6a30BBIM TeXHOJOTHYECKHUM
MapIIpyTaM.

AHAJIN3 COBOKYITHOCTH TeXHOJOTHYeCKUX oIlepa-
LUK M pelleHHH, UCIIONb3yeMBIX B IIPOU3BOJCTBE
ru6KOM 3/1IeKTPOHUKU U GOTOHUKH, II03BOIHII CHOp-
MYIHUPOBATh Psf, PeKOMeHJAIUH OTHOCUTEIbHO
BbI6OpA TeXHOIOTHUH [2]:

+ Haubolee JUHAMHYHO IIepeCTPaHBAeMON TeXHO-
JIOTHel B OTHOIIEHUH TOIIOJIOTMUeCKOH JIOKATH3a-
LIMH 1 COCTaBa 0Ca’kaeMOro MaTepHaJa sBJseTcs
KaIleJbHO-CTPYHMHas IedaThb, obecreyrBaoNmas
MHKPOHHOE pa3pelleHHe;

* GopMHpOBaHHE TpPexXMepHBIX KOHCTPYKILIHI
C I0CTAaTOYHO BBICOKMM MHKPOHHBIM IIPOCTPaH-
CTBeHHBIM pa3penreHueM obecrieurBaeTcst 06beM-
HOM JIa3epHOM CTepeonuTorpaduen;

« Hauboyiee BBHICOKYI0 CKOPOCTh QOPMUPOBAHUS
C/IOKHOM KOMMYTAallUM Ha MOBEePXHOCTHU 2D-
1 3D-06beKTOB obecredyrBaeT 1a3epHas KOHBEp-
cust (MogudUKAI M) MeTasl0CoAepsKallero
IIOJTMMEepPHOro cybcTpara.
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influences, as well as variability of design for rapid
adaptation of products in the course of production
and usage. Selection of processing equipment
configuration for development of technological
cluster for flexible printed electronics is
determined by the capability of producing a wide
class of products according to unified primary
process flow.

Analysis of technological operations and
solutions, used in the production of flexible
electronics and photonics, has allowed formulating
a range of prescriptions regarding to technology
option [2]:

Analysis of process steps and solutions used
in the manufacture of flexible electronics and
photonics, allowed us to formulate a set of
recommendations on the choice of technology [2]:

« The most flexible technology in relation to
topologic localization and composition of
the deposited material is a inkjet printing,
providing micron resolution;

 formation of 3D structures with sufficiently high
resolution is provided by laser stereolithography;

« highest speed of formation of the complex
switching on a surface of 2D- and 3D-objects is
provided by laser conversion (modification) of
the metal-contained polymeric substrate.

TECHNOLOGY CLUSTER FOR FLEXIBLE PRINTED
ELECTRONICS IN ST. PETERSBURG
For the purpose of efficient use of scientific,
technological and HR capacities of the Saint-
Petersburg State Electrotechnical University (LETI)
on its the basis there was founded "Interuniversity
center of prototyping and contract manufacturing
of micro- and nanoengineering" (MCKP) [3] in 2011.
The Center is specialized in technology of flexible
electronics and has obtained from the foreign
equipment manufacturers the right to represent
their interests in Russia. In particular, the MCKP
is an official distributor of Roth&Rau, Amicra and
Asyril companies (see flap of the cover page).

Amicra produces equipment for a modern micro
manufacture. There should be noted the systems
for chipping, which allow applying innovation
technologies of 3D-assembling, flip chip technic,
systems for application of "ink" on a substrate.

Roth&Rau produces processing equipment for
coating, including coating with using of inkjet
printing.

Asyril designs and produces mechatronic micro
devices for automation in the field of micro- and
nanoengineering, biotechnology and medicine.



TEXHOIOrMYECKUI KNACTEP FTMBKOW NMEYATHOM
3NEKTPOHWUKW B CMBI3TY (N13TH)

C nenro 3¢ GeKTUBHOTO MCIIOJIb30BAHUS HAYUHO-
TeXHOJIOTUYeCKOro M KaJpoOBOro IOTeHIIHaja
CaHKT-TleTepbyprcKoro rocyAapCTBeHHOTO 3JIEKTPO-
TeXHHU4YecKoro yHuBepcuteTa (JIITH) B 2011 rony Ha
6a3se By3a 6bl1 co3laH "Me>XKBY30BCKHUI LIeHTP MPO-
TOTUIIMPOBAHUS U KOHTPAKTHOIO IIPOU3BOACTBA
MHKpPO- M HaHOTeXHUKH'" (MLKII) [3]. leHTp crieniu-
AIU3UpyeTCs B 0671aCTH TeXHOIOTUI THOKOM 371eK-
TPOHUKH U IOTYYHUI OT P2 3apybesKHBIN MIPOU3-
BOAUTesIel 000PyNOBaHHUS IIPABO IPEACTABISATH UX
uHTepechl B Poccuu. B yuactHocTu, MIIKII gBnseTcs
obuLHManbHBIM JUCTpUOBIOTOPpOM drpMm Roth&Rau,
Amicra u Asyril (cM. k1anaH o6710XKH).

KommaHMs Amicra U3roTaBlIKBaeT 060pyIOBaHHe
JIs COBpeMeHHBIX MUKPOIIPOU3BOACTB. Ciaenyer
0c060 OTMETHUTH CUCTEMBI AJIsI MOHTa>Ka KPHUCTAJI-
JI0B, KOTOpbIe IO3BOJISIOT IPUMEHSTh Ilepe0Bble
TeXHOI0TUuM 3D-c60pKU, TeXHUKY [lepeBepPHYTOro
KPHUCTaJJIa, CUCTEMBI /I HaHeCeHUs '4epHUI Ha
IO/ JIOKKY.

dupma Roth&Rau mpou3BOOUT TeXHOIOTHUYeE-
ckoe obopymoBaHHe OIS CO3MLAHUS Pa3THUUHBIX
IIOKPBITUH, B TOM YHCJIe C IPUMeHeHHeM CTPYHHON
[e4yaTH.

Asyril paspabaTeiBaeT MUHHATIOPHBIE MeXa-
TPOHHBIE YCTPOMCTBA [JI ABTOMATHU3aLIUHU B 0b1a-
CTH MHKPO- U HAHOTEXHOJIOTHUI, OHMOTeXHOIOI U1
U MeIUNKUHBI. KOMIIaHUSA IIpefjaraeT KOMIIAKT-
Hble BBICOKOIIPOU3BOAUTE/NIbHBIE CUCTEMBL COOPKHU
U yIIaKOBKH.

B 2013 rogy JISTH co3pmall COBMECTHYIO HMCCIe0-
BaTeJIbCKYI0 1a60paTOpHI0 C QUHCKOM KOMIAHHUEH
Beneq - ofHUM M3 BeJyLUUX IPOHU3BOAUTENEH IIPO-
MBIIIJIEHHOTO U HCCIe0BaTeabCKoro obopymona-
HUS 15 [0Jy4YeHU s IIOKPBITHH MeTOAOM aTOMHO-
MOJIeKY/ISIPHON COOPKU U CHper-TeXHOJOLHH.
HMHHOBauuu Beneq B 06/1acTH MOMy4YeHU S TOHKHX
IIJIEHOK — CUCTeMBbI HeIIPePBhIBHOIO PYJIOHHOTO 0CakK-
nenus cioes (Roll-to-Roll) 1 BBICOKOTIPOM3BOAUTETB-
HOTI'0 a9p030JIbHOT0 HaHeCeHU sl MOKPBITUM (NAERO) -
[103BOJIMJIU [IPUBJIeYb HHBECTUIUH "'POCHAHO" 1
Pa3BUTHS JaHHBIX TeXHOJOTHH B POCCHH.

HecMoOTps Ha OTCYTCTBHe B Hallled CTPaHe KakK
KOMIIJIeKCa CHCTeMHO ymopsagodyeHHb X HHOKP
B 0671acTH rHO6KOM MeYaTHOM 3TeKTPOHHUKH, TaK
M POCCHUICKOTO TeXHOJIOTHYeCKOro 060pysoBaHUs
/1S BBIIIEYKa3aHHBIX menen, KonnekTUBy JI2THU
1 MIKII yganochk pa3paboTaTh TeXHOJIOIHUECKHUH
KJaacTep rubkor me4yaTHOM 371eKTPOHUKH, 3Jle-
MeHTBI KOTOPOI'0 IIPOXOAsT ornpoboBaHUe Ha 6ase
LleHTpa MUKPOTEXHOJIOTHUH U JUATHOCTUKHU JIDTH.
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KoMnnekc TeXxHOXMMUNYeCKkowm
KNAKOCTHOM MUKPOOHpaboTKm
Complex of techno-chemical
liquid microprocessing

Komnnekc ans u3rotToBneHnsa rubkmux HocuTenem
N 3NEKTPOHHDbIX 3/1EMEHTOB Ha rMBKUX HOCUTENSAX

Complex for manufacture of flexible carriers
and electronic components on the flexible carriers

YcTaHoBka Ans ¢opMrpoBaHus
Ha NOBEPXHOCTM NOANIOXKEK
MOKPbLITUA NPON3BONLHOM

(B TOM 4mcne 3D) bopmbl
Apparatus for forming coatings
on the surface of an arbitrary
(including 3D) shape

bnok nevaTtHom
3N1eKTPOHUKMN

Unit of printed
electronics

YcTtaHoBKa
3D-MuKpocbopkm

3D-micro assembly
system

YcTaHoBKa
npeun3noHHON
cbopkm

Precision assembly
system

VHTerpupytowas
TPaHCNOPTHAs INHNA
Transport line

[MTpoekm mexHoAozu4eckoz20 Knacmepa 2ubkol ne4amHou
3NeKMPOHUKU, pa3pabomanHbil U peanusyembit MLKTT
Project of technology cluster for flexible printed electronics,
engineered and realizing by MCKP
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HAHOTEXHOJ/1IOr UK

IIpenmomnaraercs, 4yto JISTH Bo3pMeT Ha cebs
IIPOeKTHPOBAaHHUe U3Je/NHIl, pa3paboTKky TexXHOIIO-
THYeCKUX MapLUIPyToB, OTPaboTKy TeXHOJOrHuue-
CKHUX ONepaluu U o6yquHe nepcorana. MIIKII,
KaK LEeHTP NPOTOTUIIMPOBAHHSA U KOHTPAKTHOIO
IIPOM3BOACTBA, 0beCIeuruT MOCTAaBKy U HalaAKy
obopymoBaHHUS, YCTAHOBKY IIPOTPpaMMHOTO obe-
credyeHHUsI, OTPabOTKY TeXHOTOTHUUEeCKHUX OIlepa-
UMK U MapHIPyTOB y 3aKa34HMKa, FAapaHTHIHHOeE
obcnyskuBaHUe 060pyLOBaHMS, a TaKXe Kagpo-
BO€ COIIPOBOXKIEHME allllapaTHO-IIPOrpaMMHOIO
KOMIIJIeKCa.

OTnu4uTeNbHBle 0CODEHHOCTU IPoeKkTa dpop-
MHPOBaHHS U pa3sBepPThIBAHUSA TeXHOJIOIHYECKOTO
K/1acTepa rubKoll mevyaTHOM 3JIeKTPOHUKY B JIDTH:
+ 6a30BBIMHU MaTepHaTaMHU [/ H3/IeJIUH HOBOTO

IIOKOJIEHU Sl CTAHYT HAaHOKOMIIO3ULIUHK (PacXon-

Hble MaTepHa/bl AJId CTPYHHOU Ie4YaTH TOKO-

NPOBOASAIIMX 3JIeME@HTOB KOMMYTAIIMOHHBIX

CHUCTeM, MUKPOAHTEHH, SHEeProHe3aBHUCHUMBIX

pPaguMoOUAeHTHUKATOPOB, METAJIJIO-IIOJIHMEpP-

HBIX UCTOYHUKOB NHUTaHHUA) C IPUMeHeHHEeM

yIJIepOAHBIX, METAIJIMYeCKUX, IIOJYIIPOBOSHM-

KOBBIX U MATHUTHBIX HAHOYACTHIL;

e IpoOLlecch CHHTe3a U dopMooOpa3oOBaHHUS
MaTepuaJsioB 6yoyT peasil30BaHbI 110 TEXHOJIO-
THUsAM aTOMHO-CJIO@BOTr0 OCaXKIeHHU s, YAaTeHU
1 MogUUIIMPOBaHUS (IedaTHbIe TeXHOJIOTHUH
bopMHUPOBaHHUS HAHOCJIOEBBIX KOMIIO3HMIIMH
OJist TUOKUX U3/ydaTesned, OTONPUEMHUKOB
Y UCTOYHMHKOB IUTAHUS);

e nosunuoHHUpoBaHUS IKB B cOOpOUHBIX oIlepa-
LHSIX C MUKPO- U HAHOPa3MepHOL TOYHOCTBIO
(cosmaHMe CBePXMHUHHUATIOPHBIX BBICOKOMHTE-
TPUPOBAHHEBIX TEXHUYECKUX CPECTB Ha OCHOBE
3JleMeHTHOM 6a3bl OTOHUKHU KM UHTErpaabHOM
ONTHUKH C BBICOKMMHU TPe6OBAHUSIMHU I10 TOUHO-
CTH NMO3ULIHOHHUPOBAHUS 065eKTOB IIpU cbopKe).

JINTEPATYPA

1. II.AdanacweB, O.box0B, B.JIlyUuHHHH.
Hay4uHO-TexXHOJIOTMUeCKHUI KOMIIJIEKC KC-
Ipecc- MPpOTOTUIIMPOBAHUS U3/Ie/IUH rUb-
KO 3JIeKTPOHHUKU U GOTOHUKHU. - HaHOUHAY-
cTpusi, 2013, Ne6 (44), c.94-104.

2. B.JlyuuHHH. 'nbKkag 371eKTpoHHKa. - HaHo-
UHAYCTpHs, 2013, Ne8 (46), c.26-32.

3. AdamnacwesIl. B., boxos O.C., Kyty3os B.M.,
JlyuunuH B.B., lllecronrasios M.1O. Peanu-
3alMs MHHOBAIIMOHHOIO IIOTeHIIKala By3a.
L[eHTp NIPOTOTUIIMPOBAHUS U KOHTPAKTHOIO
[IPOM3BOJICTBA MUKPO- K HAHOTeXHUKH. ~
Hanounnayctpus, 2012, Ne6 (36), ¢.52-60.

WHOVCTPUA #3/49/ 2014

The Company proposes compact high-performance
systems of assembly and package.

In 2013 LETI established a joint research
laboratory with a Finnish Beneq Company - one
of the leading manufacturers of industrial and
research equipment for the coatings by atomic
and molecular assembly and aerosol technologies.
Beneq innovations in the field of thin-film
production - systems of atomic layer deposition
(Roll-to-Roll) and high-performance aerosol
application of coatings (nAERO) allowed attract
investments of Rosnano for the developing of the
given technologies in Russia.

Despite the lack in Russia both systematic
R&D in the field of flexible printed electronics
and Russian processing equipment for above-
mentioned purposes, the LETI and MCKP team
developed technology cluster for flexible printed
electronics, which elements pass an approbation
on the base of Microengineering and Diagnostic
Center of LETI.

It is assumed, that LETI will implement product
engineering, technology planning, working out
technological operations and training of staff.
MCKP, as the Center on prototyping and contract
manufacturing, shall provide equipment supply
and commissioning, software installation,
development technological operations and
processing flow at customer’s place, equipment
warranty service, as well as support of the
hardware-software complex.

The key features of the project of the technology
cluster for flexible printed electronics in the LETI:
+ main materials for new generation products will

nanocomposites (consumables for inkjet printing

of conductive elements of the switching systems,
micro antennas, nonvolatile radio identifiers,
metal-polymeric power supply devices) with
carbonic, metallic, semiconducting and
magnetic nanoparticles;

 processes of synthesis and shaping of materials
will be realized by atomic layer deposition,
removal and modification (use of printing
technologies for producing of nano-layer
compositions for flexible radiating elements,
light-sensitive devices and power supply devices);

+ positioning of Electronic Component Base in
assembly operations with micro- and nanoscaled
accuracy (development of subminiature highly-
integrated systems on the basis of hardware
components of photonics and integral optics
with high precision positioning of objects in the
assembly). [ |






