7 JKOHOMUKA

MoTepu MupoBoit SKOHOMUKM OT NaHAEMUM NpeBbICUAM $3,5 TPNH

[ToTepu MUPOBOIT 9KOHOMUKH OT [TAH/IEMIH KOPOHABHUPYCa COCTABIIIN Oostee $3,5 TPITH, YTO B 1Ba pasa IIPEBbIIIAET
yiiep6, HaHeceHHbII Kpusrcom 2008 roma, sasisut PUA «Hosocrn» 3amrimassl MUJT PO Cepreit BepuinauH.
«[Tangemus COVID-19, oueBuUnHO, BOIET B UCTOPUIO KaK OJUH M3 KPyIHEHINUX BbI30BOB XXI cronerus.
Ee mocitencrBust okasanu narybHoe BIMsIHYE Ha Bce cepbl Halllel )ku3Hu. He 0CTaIich B CTOPOHE ¥ MEXKIYHAPOJI-
HbIe 9KOHOMHYECKHE OTHOIIIEHUS. DKCIEPTHI CXOASTCS BO MHEHIH, YTO MBI IMeeM [IeJI0 ¢ KPYIHEHIIIIM IJ106aIhb-
HBIM KPU3HUCOM CO BpeMeH BTopoit MupoBoit BOiHEL [loTepu MUPOBOI 9KOHOMUKY IIPEBBICHIN 3,5 TPHJIITHOHA
IoJUTapoB. DTO yKe B iBa pa3a 6oJblile, 4eM BO BpeMst Kpuauca 2008 rosa», — ckasan BepinHuH.
72 Tonpobuee

B anpene Kypc pOCCMﬁCKOﬁ BaNlOTbl MOXET No6uTbL aHTupekopa

DuHAHCOBBIE AHAUTUTHKI TOBOPSIT O HEKOY CUTYAIINU «U/ICATBHOTO IIITOPMa», KOTOPBIIT MOKET CIIOKHUTHCS [JIsL
py6ist yxe B arpese. HaspiBaeTcst cpady HeCKOJIBKO (haKTOPOB, KOTOpPbIE MOT'YT OTHOBPEMEHHO HETATHBHO BO3-
IeMICTBOBATh HA POCCUUCKYIO HAIIMOHAJIBHYIO BAIOTY U CHOCOOHBI YPOHUTH €€ 0 PEKOPIHO HU3KUX 3HAYEHUIT
OTHOCHTEJIFHO J0JUTapa U €BPO. DTO U MPOIOJDKAIOIIIEeCs ITajieHre I1eH Ha HeTh, U CTAHOBSIIASICS C K&KIBIM THEM
BCe peajibHee yrpo3a BBeeHNs aMEPUKAHCKUX CAHKIUI IPOTHB (PUHAHCOBOTO CEKTOpa HAIllell CTPAHbI, U YIPO-
32 HOBOUl BOJIHBI TAHIEMUU KOPOHABUPYCA, U MOTPSCEHUs HA COCEIHUX PA3BUBAIOIIMXCS PHIHKAX (B YaCTHOCTH,
Typuun), ciocoGHble OTIYTHYTh OT HUX HHBECTOPOB.

72 Tonpobuee

bIHOK] Mupogoit pbiHok

AnoHupb! KOHCONUANPYTCA Ana co3aaHuA nepeaoBbiX NoaynpoBoAHNKOBbIX TeXHONOrui

Tpu BemyImux AIIOHCKUX IIPOU3BOIUTEINS IIOTYIPOBOTHIKO- P et
BOTO 060PYIOBAaHMS OOBEIUHAT YCHINS B COBMECTHOM IIPOEKTE, L
IIOZIIePKIBAeMOM BJIACTSIME CTPAHBL, C IIeJIbI0 Pa3pabOTKH Iepe-
TOBBIX TEXHOJIOTHH IIPOU3BOICTBA MUKPOCXEM.

Kax cramo wm3sectHo mspganuio Nikkei m3 ocBemomiieH-
HBIX UCTOYHHUKOB, B MHUIIMATUBE IPpUHUMAIOT yyacTre Canon
u Tokyo Electron, KOTopble CYNTAIOTCS IPU3HAHHBIMU HUTPO-

KaMH Ha PbIHKe 000PYIOBaHMS UL IULTOrpadUIecKOil edaTH,
a Tarke KoMmmaHus Screen Semiconductor Solutions, BelITycKarolas almnapaTypy AJis MOATOTOBKH KPEeMHUEBBIX
nomokek. Kpome Toro, B IIpoeKTe 3aI0)KeH 3JIeMEHT COTPYIHUIECTBA C 3apYOeKHBIMU BEHIOPAMU, TAKUMH KaK
Taiwan Semiconductor Manufacturing Co. u Intel.

VHunpaTuBa, B paMKax KOTOPOII SIIIOHCKYe IIPOU3BOIUTENH OyIyT paboTaTh COBMECTHO C SIIOHCKIM HallHOHAJIb-
HBIM HHCTUTYTOM IePeIOBBIX IPOMBIIIUICHHBIX HaYK M TEXHOJIOIUE 1 MUHUCTEPCTBOM 9KOHOMUKH, TOPTOBJIU H IIPO-
MmbiutenHOCcTH (METT), mosydut rocymapcrBeHHOe (DHAHCHPOBAHUE HA CYMMY OKOJIO 42 MiIpy ueH ($386 MutH).

[TpenmosnaraeTcsi, YTO pe3yabTaTOM IIPOEKTa CTAHET CO3IAHHE B CePeUHe TeKyIIero JeCSTHIeTHS IPOU3BO/I-
CTBEHHOI TEeXHOJIOTHHU ISl BBIITYCKa 2-HM YHIIOB U ellle Gojiee MHHUATIOPHBIX MUKpocxeM. ITporpaMma Taxke
IIpeyCMaTpPHUBAaeT CO3JaHME OIIBITHON JIMHHUU, C IIOMOIIBIO KOTOPOU IIPEIONaraeTcss TeCTUPOBATh Pa3IMdIHbIe
BU/IBI 000PYIOBAHUS IJISI BBIITYCKA IOJIYIIPOBOIHHIKOB.

JlaHHAas! THUIIMATHABA — IOIIBITKA SIIOHCKUX KOMITAHHI BEPHYTh yTPadeHHbIe O3HUIUU Ha IOTyIPOBOTHIKOBOM Ha~
npasienud. B 80-x romax mporwtoro croserust Takue BeHnopbl, kak NEC, Toshiba u Hitachi, iupuposanu B atoit cdepe,
HO 3aTeM HOTePSUIA CBOe IPEHMYIIeCTBO, IIPOUTPAB B KOHKYPEHTHO 60pbOe aMepHKaHCKUM UIPOKaM, KOTOPbIe 00JIb-
IIIe COCPEIOTOUMIIHCh Ha IIPOeKTHPOBAHII MUKpocxeM. Kpome Toro, TaitBaHbcKast koMmmanust TSMC cTarma KpynHeHImIm
B MHpPe KOHTPAaKTHBIM IIPOU3BOIUTEIIEM TUIIOB, BBIITYCKAIOIIM IIPOLIECCOPHI 10 3aKa3y Apple 1 IpyTHX KOPIIOpaIfHii.

O TOM, HaCKOJIBKO OCJIa0JIH MO3UIIUH SAIOHCKUX BEHIOPOB, HAIJIAIHO CBUMIETEIbCTBYIOT TaHHbBIE AaHATUTHKOB
IC Insights, KoTOpBIe peryIsIpHO IyOINKYIOT PEUTHHT 15 KPYITHeHIINX IOy IPOBOJHIKOBBIX KOMITAHHIA 110 00be-
My BBIpYYKH. B HOs16pe 2020 rofa CIeIuagtucTsl HOeIHIIICh IIPOTHO30M B OTHOIIICHUH PACCTAHOBKU CHJI HA PBIH-

Ke JumoB. B criicke BEeOyInx qHHMeﬁKCpOB OKasajaCh JINIIb OJJHA ITPpENCTAaBUTEIbHUIIA SmoHun — KOMITaHUST



https://ria.ru/20210326/ekonomika-1602925881.html
https://www.mk.ru/economics/2021/03/27/v-aprele-kurs-rossiyskoy-valyuty-mozhet-pobit-antirekord.html
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Kioxia, 6b1B111ast Toshiba Memory. AHaIUTHKY IOMECTHIIH €€ Ha 12-10 CTPOUKY, OL[eHUB FOJ0BOM 000POT Ha PhIHKE
MOJIYIPOBOTHUKOB B $10,72 MiIpyi. BOIBIIHHCTBO OCTAIbHBIX YIACTHHUKOB, BOIIEANINX B IIepeIeHb, — POLOM K3
CIIA. Taxxe B peiTuHTe 1O ABa npencraButess oT IOxuoi Kopen, TaitBans u EBpomnsr.

A VIcTouHUK

0pHa 13 NPUYMH TekyLero AeGuunTa MUKpoCcxem NPoANUTCA MUHUMYM Ao 2023 roaa
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Mukpouenu MeyaTHas nnata
Ha NoBEPXHOCTU

HexBatka monnoskek ABF cautaercst 0qHO U3 IPUYUH HBIHEIIHETO AeHUINTa MUKPOCXeM, C KOTOPBIM CTOJI-
KHYJIUCh aBTOIIPOU3BOJUTENH, M HE OHU OJTHU.

ABF, unu Ajinomoto Build-up Film, — odeHb TOHKast IuaIeKTpUYECKast IUICHKA, CO3IaHHasl CIEI[UATNCTAMU
SIIOHCKOM KoMITaHUHU Ajinomoto. KOHCTPYKIIUSI B3 MHOTOUHCICHHBIX CIO€B 9TOM IIEHKH cO chOPMHUPOBAHHBIMU
Ha HUX IPOBOMSIIIMMU JOPOXKKAMHU SIBJISIETCS 005I3aTeIbHOM YaCThIO CJIOKHBIX MUKPOCXEM, IIO3BOJLSLI COSIUHHUTD
KOHTAaKTHbIE IIJIOIIAIKK Ha KPUCTAJLIE C BEIBOJAMM Ha IIJIaTe U3 TEKCTOIHTA.

Ecnu BepuTh 0TpacieBbIM NCTOUYHUKAM, C HeXBaTKoOM nopyiokek ABF ymacrcsa mokoHuuTh He paHblie 9em B 2023
TOIIy, U TOJIBKO IIPH YCIOBUH, UTO TABAHBCKHE, SIOHCKHIE U KOPECKUe IIPOU3BOAUTEIH OeCIIPEIIITCTBEHHO OCBOSIT
HX BBIITYCK Ha HOBBIX MOIITHOCTSIX M BBIAIYT Ha IPOEKTHEIE ITOKAa3aTeIl IPOU3BOAUTENbHOCTH B 2022 rofly, Kak 3T0O
OBLIO 3aIUIAHUPOBAHO.

TatiBanbckas koMmanus Unimicron Technology nuine He3HaUUTENIBHO YBEIHMIUT CBOX MOITHOCTH IO BBIITY-
cky ABF B 2021 roay, mpu 9ToM 60JIbIIIasi 9acTh HOBBIX MOIITHOCTe Ha ceBepe TariBaHs OyneT samyieHa B 2022
roxy. Nan Ya PCB u Kinsus Interconnect Technology Taxke maaHUpPYy!OT BBOJ, HOBBIX MOIITHOCTEI B CJIEAYIOLIIEM
rony. SInonckue kommanuu Ibiden u Sinko moryt HapactuTh Bbiyck B KoHIe 2021 roma uiau B 2022 romy.

JJ1s1 TOro 9TOOBI BEIBECTH HOBBIE MOLIHOCTH Ha OITUMAJIbHBIC IPOM3BOICTBEHHbIE II0KA3aTe N, OOBITHO He-
06X0IIMO OT ILIeCTU [0 IBEHA[IaTH MeCsleB II0CiIe UX BBOJA B 9KCILTyaTanuio. [Toatomy ¢ nedpunnrom ABF mo-
JTY9UTCs CIPAaBUThCS He panbine 2023 rona.

2 Uctounmk

Pe3kuin POCT LieH Ha NaMATb Ha4an YyrpoxaTb NPOU3BOACTBY NPUHTEPOB

Kax mosicustet Nikkei Asian Review, pbIHOK MOMEHTAJIBHBIX

cnenok popmupyer He 6osee 10% cermMeHTa MUKPOCXEM Olepa-
THUBHOU IaMSITH, HO C HaYaJIa IoJla MeIMaHHasI IleHa MUKPOCXeM
DDR4 emxoctbio 4 ['6ut Beipociaa Ha 60% 1 DOCTUIIIA MaKCH-
MaJIBHOTO 3HAYeHUsI C MapTa MpOIUIoro roaa. [lomobuas nu-
HaMUKa TOBOPUT O 3HAYUTEIHHOM IIPEBBIIIICHUN CIIPOCOM BO3-

HHGR 288 Pa—1apgr
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MOYKHOCTEN IIpeNJIOKEHU . ITo cnoBam HEKOTOPbIX YIaCTHUKOB
PbIHKA, HBIHEHIHSAA CUTyalluss MOXKET IIPpEACTaBJIATH YI'po3y

IJIsI IPOU3BOJUTEIIeN IPUHTEPOB, KOTOPbIe BHIHY KIEHBI 00pa-
IIATBCS IJIS TOKYIIOK ITaMSTH Ha PHIHOK MOMEHTAJIbHBIX C/IEJIOK.

CoxpaHeHHe TeHIeHIIUH yIaJIeHHOH! pabOThI IIOIeP;KUBAET CIPOC Ha IPUHTEPHI JJLS IOMAIITHErO IPUMEeHEeHIIL.
OO6BIYHO IPOU3BOJUTENIN 3aKyIAIOT IAMATh OOJIBIIUMHU IAPTUSIMU Pa3 B HECKOJIBKO MECSIIIEB, HO Pe3KUe H3MEHeHUs
CIIPOCa 3aCTaBMJIA UX OOPATUTHCS Ha PBIHOK MOMEHTAJIbHBIX CHEJIOK. B deBpasie IPOU3BOMUTEIN AMSITH HaYaIl
OT[aBaTh IIPeNIIOUTeHHe G0JIee BHITOAHBIM BHIAM IIPOMYKIUH, HA PHIHKE MOMEHTAIBHBIX CIEJIO0K BO3HUK IeUINUT
TIPEeJIOKEHHA.

OcraBmnmecst 90% pbIHKA IAMATH OTHOCSTCS K CETMEHTY IOJITOCPOYHBIX KOHTPAKTOB, HO U 37iech B (eBpaje
HaO6JIIOIAJICS POCT IeH IpUMepHO Ha 10% B IOCIIeI0BaTeIbHOM CpPaBHEHUH. MHOTHe KIHeHThI Ha4aJld IIepecTpa-
XOBBIBATBCSI M (POPMHUPOBATH 3aKA3bI C CYIIECTBEHHBIM 3aIlaCOM II0 CPAaBHEHUIO CO CBOMMU PeaJbHBIMU IIOTPeO-
HOCTAMH. IToKa IIPON3BOAUTENIN YBeIHMYaT 0ObeMBI BBIITYCKa IIPOYKIIUH, IPOMIET KaKoe-TO BpeMs. [TocTaBIIUKK
HaMATU CIUTAIOT, YTO YIyUIIEeHNs CATYalluU CJIeyeT OKU/ATh He paHee MIOHS 9TOrO rojia.

A VIcTOYHUK



https://russianelectronics.ru/2021-03-25-japan/
https://www.digitimes.com/news/a20210308PD207.html
https://russianelectronics.ru/2021-03-09-odna-iz-prichin/
https://asia.nikkei.com/Business/Markets/Commodities/Memory-prices-soar-60-from-start-of-year-amid-virus-crisis
https://3dnews.ru/1035370/rezkiy-rost-tsen-na-pamyat-nachal-ugrogat-proizvodstvu-printerov
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Nanpemusa noacrerdyna MMpOBOﬁ C(NpoC Ha NoNynpoBOAHUKU

Hecmotps Ha mpo6iieMsr u3-3a COVID-19, KOTOpble HETaTUBHO CKa-
3aJINCh HA MHOTUX OTPAC/IAX, MUPOBOM PBIHOK IIOJIyIIPOBOJHUKOB ITIOKa-
3aJ1 cuIbHBIN pocT B 2020 roxy. [lo maHHBIM aHAJIUTUYECKON KOMIIAHUU
Omdia, BeIpyIKa OT IPOLAKK YUIIOB yBeaudmwIach Ha 10,4% u mocturia
$473,3 muipg. ITonbeMy crioco6cTBOBaIa BOCTPEOOBAHHOCTH KOMIIBIOTED-
HBIX YCTPOMCTB U HU(PPOBOI HHPPACTPYKTYPEI Ha (hOHE OrpaHIICHUI 1
JTUCTaHITMOHHOTO yKJIala 9KOHOMUKH B yCIOBHAX MAaHAEMUH.

Crenuanuctel OTMEYAIOT, 4T0o IV KBapTasl IIPOIIIOro rofa CTaj pe-

KOPJHBIM [UIs TIOJIYyIIPOBOJHUKOBOTO PbIHKA. IIpomaxkm MHKpocxeM B
oKTs16pe-nmexabpe pocrurmu $130,6 MIIPA U [IPEB3OILIN HPEAbIAYIIHiT MakcuMyM B $130,4 MiIpa, 3aperucTpupo-
BaHHBII B TpeTheit yeTBepTH 2018 rosia. B me71oM pesysnbraThl Bo BTOpoii mojaosuHe 2020 rofa GbLIH CyIIeCTBEHHO
cuiIbHee, YeM B IIEPBOM IIOJIYTOIMU, KOTZIa B OTPACIIH I[apHJIa TTy0O0Kasi HeOIIpeleJIeHHOCTb Ha ()OHe pacIpocTpa-
HEHUS IMaHIEMUs 110 BCEMY MUDY.

PaccTaHOBKA CHJI MEKIy YHMIIMeNKepaMU OcTaeTcsi crabunbHoi. ITo manubpiM Omdia, CIIECOK ceMU KpyIIHei-
IIUX HOJIYIPOBOAHUKOBBIX KOMIIAHUN IO 00BEMY IIPOJaXK OCTAETCSI HeM3MEeHHBIM ¢ 2016 Tozia, XOTsI BHYTPH peii-
THHI'a U OBLIM HEKOTOPbIe HOABIDKKY. B 2020 romy B IeCATKY BeLYIINX YHIIMEHKePOB BOIILIH Te JKe KOMIIAHUH, YTO
u B 2019-M, 3a ucximodenueM ST Microelectronics, KOTOpasi OIlyCTHIACh C BOCBMOTO Ha 12-e MeCTo, HeCMOTPSI Ha
1o4TH 7%-HbIiA POCT IOTYIPOBOJAHUKOBOM BEIPDYYKH B IIPOIIIOM TOZTY.

Intel BosMIaBMIa HONYIPOBOAHUKOBBIN peirTuHr Omdia, a Bemylnue IIPOU3BONUTENIN MUKPOCXEM MaMSTH
Samsung Electronics, SK Hynix u Micron Technology pacnonoxminch co BTOPOro 1o 4eTBepToe Mecra. Takke
CIIeIIMAJIICThI 0O PATHUIM BHUMaHHe Ha 45%-HBII POCT PO BO BTOPOII monoBuHe 2020 rofa y KpyIHEHIINX 110~
CTaBIIUKOB MOOIIBHBIX IpoueccopoB Qualcomm u MediaTek. Tem ze Meree Qualcomm B 2020 romy IOmHSUIACH
JIUIIbL Ha OIHY CTPOYKY BBEPX M 3aHsJIA IIATOE MECTO IO BEIPYYKE CPeIU MOTyIPOBOJHUKOBEIX KOMIIAHUH.

XapakTepusys CUTYallWiO B OTAEIbHBIX IIOTYIIPOBOJIHUKOBBIX KaTETOPHUSX, AHATUTAKA OTMETHJIA BO3BPAILIeHNE K
MIOJIOXKUTENIBHOM IMHAMEKe cerMenTa naMsitu. Eciu B 2019 rony npogaxu annoB DRAM u NAND Flash causwics Ha
37,2 1 24,6%, To B 2020-M Ha 5TUX HAIIPABJIEHUSX 3APETUCTPUPOBAHO yBeIrdeHue Ha 6,7 u 24,3% cOOTBETCTBEHHO.

Kpowme Toro, peiHOK Mukpomporneccopos (MPU) B 2020 roxy BeIpoc Ha 12,4%, a IpoJa)ku aHAJIOTOBBIX 110~
JTyIIPOBOITHUKOB — Ha 9%. B TO ke BpeMs B CerMeHTe YUIIOB JUIsSi aBTOMOOMIIEH HAaOJIIOaICsl CITajl: BRIPYYKa CO-
KpaTmiaach Ha 4,4%. B xonme 2020 roma BOCTpe6OBAaHHOCT MHUKPOCXEM IJIsl aBTOMOOMIIBHOM IIPOMBIIUIEHHOCTH
Havajia BOCCTaHABJIMBATHCS, HO YUIIMENKEPhI OKa3aalCh He TOTOBBI K 9TOMY BCIUIECKY CIIPOCA, YTO BIIOCIEICTBUI
IIPHBEJIO K HeXBaTKe IIPOU3BOICTBEHHBIX MOIITHOCTeH 1 neduIuTy mocraBok. B Omdia oxxumarot, ato B 2021 romy
PBIHOK aBTOMOOMIIBHBIX YHAIIOB BEPHETCS K IIO3UTUBHON TUHAMUKE.

A VcTouHUK

MTC npouHBecTupoBana B amepukaHckoro npoussogutens MA-uunos $10 mnx

ITo ycnoBusm cuenku MTC craHeT 9KCKIIIO3UBHBIM TUCTPHU-
6pr0TopoM mpoxpykuuu Kneron B Poccuu u Oyzer ucronb3oBath
ee TeXHOJIOTHH B CBOUX pa3paboTKax.

Komnanusa «MobOunbHble TenecucteMbl» (MTC) coobmiuia
06 mHBecTHIMK B pasmepe $10 MJIIH B aMepPUKAHCKYI KOMIIa-
Huto Kneron, pa3pabaThIBAIOIIYI0 YHIIbI JUISI MCKYCCTBEHHOTO
nnresuiekra (V). Pasmep nonygernnoit MTC gonu B Kneron He
packpeiBaercs. MuBecturuu chenaHsl depes «1ouky» MTC —
«ITenTp uckyccrBeHHOro nHTEIekta MTC» (MTC V).

Kommannst Kneron ocHoBana B 2015 rony BbIxoimamu u3 Taii-
Banst Anbeprom JTu (Albert Liu) u ®pankom Yanrom (Frank Chang). Kommanust 6asupyercst 8 Can-Iuero. Kommanust
IIPOU3BOIUT UHTETPUPOBAHHBIE IIPOIrPAMMHbIE U aIIIapaTHbIe PEIICHNs C IOINIePIKKON UCKYCCTBEHHOIO HHTEIUICKTa
711 MHTEJUIEKTyaIbHOTo «LIHTepHeTa Bellleil», «yMHBIX TOMOB», HHTeJUICKTYaIbHOI'O HabIOeHNs, 6e30IIaCHOCTH, MO~
OWIIBHBIX YCTPOHCTB, POOOTOTEXHUKH U IIPOMBIIIUIEHHOTO KOHTPOJISL

3a CBOI MCTOPHIO KOMIIAHUS IPUBJIEKIA NHBECTHIINI Ha 061y cymmy $73 mutH. B Tom dncie B 2017 roxy
B KOMITAaHUIO BIIO’KIJIACH TPYIIIIa HHBECTOPOB, BKItovas Alibaba Enterpreneuners Fund, CDIB, Himax Technologies,
Qualcomm, Thundersoft, Sequoia Capital u Cyzone. B 2018-m B kommanuto Bioxxuwicst ¢pouy Horizons Ventures
roukoHrckoro maraata Ka-mmnr JIu (Ka-shing Li). ITapraepamu kommanuu siisiiorcst Arm, Qualcomm, Foxconn
U IpyTHe KOMIIAHUH.



http://www.dailycomm.ru/m/52274/
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ITo ycnoBusm cornairenusi, MTC cTaHeT 9KCKIIO3UBHBIM TUCTPHOBIOTOPOM UUIIOB U TeXHOIoruit Kneron na
teppuropun Poccun. Taroke MTC maHEPYeT cO3TaTh COOCTBEHHYIO JIMHENKY YCTPOMCTB C IMOAIEPIKKOM HCKYC-
CTBEHHOT'0 MHTeJIJIEKTa Ha 0a3e TexHosoruit Kneron.

Cospanne co6cTBeHHOM auHeHKH MI-9umoB ¢ mcmoiab3oBaHueM TexHosnoruit Kneron m Al-reeady SoC
(System-on-Chip) saitmer okoso roma. Kpome Toro, crparerus «lleHTpa HcKyccTBeHHOro uHTeIekta MTC»
IIpefyCMaTpHUBaeT CO3LaHUe KOHCYIbTAIMOHHOIO COBETa U3 IHCJIa BeAYIIIX MIPOBBIX 9KCIIEPTOB B c(hepe HCKYyC-
CTBEHHOT'O MHTEJIEKTA X OTKPBITHE 3apYOeKHbBIX Xa00B IJLsI IOMCKA HOBBIX (DOPMATOB MEXKIYHAPOIHOTO COTPY/-
HUYECTBA B OOJIACTH MCKYCCTBEHHOTO MHTEJITIEKTA, [UIS BHIBOJA IIPOMYKTOB KOMIIAHUU HAa PBIHKU OPYTUX CTPaH
U MOIIEP)KKU BBIXOJA 3apyOe)KHBIX UI'POKOB Ha POCCUICKUX PBIHOK. PykoBogurens HampasieHus Industry X B
Poccun xommanun Accenture AHTOH Emuires ormedaeT, 4To cepa IPUMEHEHUs] HCKYCCTBEHHOIO MHTEIUICKTa,
0COOEHHO B YaCTU KOMIIBIOTEPHOTO 3PEHUs, PACTET, YTO, B CBOIO OUepeNib, IOBBIIIAET TPeOOBAHMUS K IPOU3BOIU-
TEeJIBHOCTU yCTPOUCTB. IIpH 9TOM II0JIB30BATEIISIM JKeJIaTeIbHO, YTOOBI, HaIIpUMep, 06pab0oTKa IIOTOKOBOIO BHIEO
IIPOMCXOMMJIA Ha OKOHEYHBIX YCTPOUCTBAX 6e3 BBIIPY3KU B 0671aK0. DTO IPUBOIUT K POCTY CIIPOCA Ha TaKHe Pellie-
HUs, Kak npemaaraetr Kneron, n nasectuniuu MTC B 9Ty KOMITAHHIO MOKHO Ha3BaTh «IaJIbHOBUIHBIMU», CAUTAET
Ennmres.

MTC yxe uMeeT cOOCTBEHHBbIe Pa3paOOTKU B 0OJIACTH UCKYCCTBEHHOTO MHTEJUICKTA. TaK, KOMIIAaHUS CO3[aa
TOJIOCOBOTO IIOMOIIHUKA «MapBHH», KOTOPBII IOCTYIIeH Yepe3 MOOMIbHbIe NpHiIoKeHus. Ha 6ase «MapBuHa»
BBIITYCKaJIMCh U «yMHBIe» KOoHKH oT MTC.

Tawke MTC mpopmaeT po6OTOB-CIEIUAINCTOB KINEHTCKOTO CepBHCa — aBTOMATH3UPOBAHHBIE THMAJIOTOBBIE
CHCTEMBI, KOTOPBIE II03BOJISIIOT B3aUMOJIEMICTBOBATE C KIIMEHTOM 0e3 IIpuBJIedeH s JIofeil. B moprdeie koMmanun
€CThb W BHPTYaJIbHBIN IOPUCT — CHCTEMa aBTOMAaTUIECKOM PabOTHI ¢ JOKYMEHTAMH M YIPaBICHUS SKUSHEHHBIM
IIMKJIOM JOroBopoB Norma.

2 Mcrounuk

Koncopuuym «BbiuncnutenbHas TexHuka» npepnoxun MuHnpomropry ckoppekTupoBartb Kputepum
NpU3HaHUA 0TeYeCcTBeHHbIM 060PyA0BaHMA, BbINYCKAEMOro poccuiickuMu KOMNaHUAMMU

ITpousBoOgHUTEIHN U Pa3pabOTINKU BHIYUCIATEILHON TeXHU -
KH IpocsT MHHIPOMTOPT CKOPPEKTUPOBATh TPeOOBAHMS IJLSI
IIPU3HAHUS OOOPYHOBAHUS OTEIECTBEHHBIM, HOMYCTUB NAJIb-
HeMIllee UCIIOJIb30BAHNE HHOCTPAHHBIX IIpoleccopoB. Korcop-
uuyM «BerauciurensHast rexauka» (AHO BT, orpacieBoit coro3
KPYIHBIX POCCHICKHUX IPOU3BOAUTEIIEN IEKTPOHUKNI ) IPEMJIO-
KT MUHIPOMTOPrY CKOPPEKTHPOBATh KPUTEPUM IMPHU3HAHUS
OTEe4eCTBEHHBIM OOOPYHOBAHUS, BBIIIYCKAeMOIO POCCUNCKAMMU
xoMmanusm, nurrer «Kommepcant». CraTyc HeOOXOLUM IIPO-
M3BOIUTEIISIM JIISL YIaCTHsI B TOC3aKyIIKaX, TPeOOBAHHS K KOTO-

PBIM Y)KeCTOYAIOTCsL. VI3MeHeH s IPeIIoIaraeTcst 3aKpeluTh B
COOTBETCTBYIOIIIEM IIOCTAHOBJIEHUHU ITPABUTENHCTBA.

B onnoit u3 Bxomsamux B AHO BT KoMImaHUi TOSCHYIIN, 9TO KOHCOPIIUYM HPOCHUT Pa3PeIiuTh IIPOU3BOMIN-
TessIM 060PYIOBAHUS UCIIOIB30BATh 3apyOe)KHBIE MIPOLECCOPHI TIPH YCIOBUH, YTO OTH KOMIIAHUH «BJIOXKAT CY-
[[eCTBEHHBIE CPENCTBA B IPOU3BOICTBO OTEYECTBEHHBIX IIPOIECCOPOB, CO3MAHNE COOCTBEHHBIX AU3AMH-TIEHTPOB
MHUKPOIJIEKTPOHUKH JIUOO0 padpaboTKy IPOrPaMMHON CPeMIbI IUIsl POCCHICKUX IIPOIIECCOPOB».

O6beM MHBECTUIIHIT MOYKET OBITh YCTaHOBIIEH OT 250 MIIH py6. Ha KOMITAHUIO, MeXaHU3M 00cysknaercs. [ennm-
pexrop AHO BT Csernana JlerocraeBa oATBEP/IIIA, YTO TAKAS NHUIIUATABA €CTh.

A Toppobuee

UT-oTpacnb npocut Bnactu Poccun noapepxartb ee 64 pasHbimu cnocobamu u3 «Tabnuupbi Llapaesa»

B mpoeKT Tak Ha3bpIBa€MOIO BTOPOTO MaKeTa Mep TOCHOANEPKKH poccuiickoit U T-uHmycTpun Bonuio 64 mnpesn-
JIO’KEHUsI, OTOOPAHHBIX I10 HTOTaM OOCY’>KIEHUII B pabOIUX IPyIIIaX, 00beJUHUBIINX CBbIIIe 200 9KCIIepTOB I0Y-
i U3 150 0TeyecTBEHHBIX TeXHOJOTUYHBIX KoMnaHuil. [Ipencrasienue mep cocrosnoch 18 mapra 2021 roma Ha
BCTpede BUIle-IIpeMbepa [IMUTpUst UepHBIIIeHKO, KyPUPYIOIIero B IPaBUTEIbCTBE BOIPOCHI Pa3BUTHUS UPPOBOIL
9KOHOMMKH, C IPEICTABUTENAMH PhIHKA.

ITpenyosxeHus1 ObLIY CTPYIIIHPOBAHBI IT0 JEBSITHA TeMaTHIeCKUM 6JI0KaM: OOIIeCHCTeMHBbIe Mepbl, OTeUeCTBEeH-

HbI€ pelIeHu:d JId 6I/I3H€C3., QJIEKTPOHHDbIE O6pa3OBaT€HI>HbIe CEPBUCHI, JJIEKTPOHHbIE MENUIIUHCKUE CEPBUCHI,



https://russianelectronics.ru/2021-03-26-mts/
https://www.kommersant.ru/doc/4741073
https://www.kommersant.ru/doc/4741073
https://www.cnews.ru/news/top/2020-01-29_tsifrovizatsiya_rossii_v_pravitelstve
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oredectBeHHOE OpucHoe ITO u OC, 06paboTKa TAaHHBIX U 0OJaYHbIE CEPBUCHI, PEIIeHUS B 00IaCTH UCKYCCTBEH-

HOTO UHTEJIJIEKTA, 60JIBIIIIX JAaHHBIX U «HHTCpHCTa Belen», IIPpOU3BOACTBO OT€IECTBEHHBIX KOMIIBIOTEPHBIX UT'D

nu pOCCI/II;ICKOI‘O npod)eccnonanbl{oro BUJEOKOHTEHTA, PEIICHUS B cd)epe I/IH(bOpMaL[I/IOHHOI;I 6€30I1aCHOCTH.

Kak ormerui Ha COBEIIIaHUN PYKOBOIUTEIDb pa60qeﬁ T'pyIIIbI II0 TEMATUKE O6pa6OTK€ OJAaHHbIX U 00JIaYHBIM

cepBucam ITaBen KamnyHos, reagupexrop kommanuu «PTK-ITO» (modepHsist crpykTypa «PocTesekoMar ), MeKIy

co00i1 CBOIHYIO CXeMy Mep HOAIep)KKU uMeHYIoT «Tabmumeit [llagaeBa» — 04eBUIHO, [10 AHATIOTUU C [IEPUOMIH-

YeCKOM Ta6III/II_l€I71 XUMHUYECKHUX JJIEMEHTOB HMI/ITPI/IH MeHne}IeeBa U C OTCBUIKOU K (baMI/UII/II/I TJIaBbI MI/IHHI/I(pr)I
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ASML pa3pa6orana 3awuty gorowabnoHos ana Gporonutorpadum
B XeCTKOM ynbTpaduonerosom auanasoxe (EUV)

Hx nosBiieHne JOKHO YCKOPUTH OCBOEHHE HOPM 7 HM U MeHee
B CEPUITHOM IIPOU3BOJICTBE.

Kommanust ASML 3aBepnmia pa3pabGOTKy IIeJUIMKYJ, ITOIXOJs-
ux Ayt horonuTorpaduu B XKECTKOM YIbTPadrOIeTOBOM AUAIIA30-
e (EUV).

[TenIuKyTaMy Ha3bIBAIOTCS YIbTPATOHKUE IIPO3padHble MeMOpa-
HBI JUISI 3aLIUTEI (DOTOIIA6I0HOB OT IIOIIAIaHMs HAa HUX JaCTHII, IPU-

BOJSIIIUX K IIOSIBJICHUIO Je(DEeKTOB B YMIIAX.

B orcyTcTBHE IEITUKYJI IPOU3BOAUTEILAM, YrKe UCIob3yomuM EUV, mIpuxoanIoch MUPUTECA C ITOTEHIIHAIIb-
HO HU3KUM BBIXOJIOM I'O/IHOM IIPOYKIIUHU U yBeTHMYeHUeM 3aTpaT Ha OYUCTKY MACOK M TeCTUPOBaHME IUIACTUH.

CospaHue 3aIIUTHBIX IUICHOK, mouxomsamux it EUV, morpe60BaJo MHOTO BPeMEHH, TOCKOIBbKY IpPeIbsB-
JsieMble K HUM TPpeGOBaHUS CYIIeCTBEHHO OTIMYAIOTCS OT TPeOOBAHMI K IUICHKAM /I IPEeIbIAYIIero IOKOJICHUS
doromurorpadun. OxHaKo, KaK TOTHKO OHU IIOSBSITCS Ha PBIHKE, OKHIAETCSI, 9YTO BCe IPOU3BOJUTEIIH IOIYIIPO-
BOJIHUKOBOH IIPOIYKIIUH, OCBAaUBAIONINe WK yKe ucronabayoniue EUV, HHTerpupyoT UX B CBOM TEXIIPOIIECCHI.
DTO IO3BOJIUT HOBBICUTH IIPOIEHT BBIXO/A TOHOM IPOJYKIIUU U CHU3UTH €€ CTOMMOCTb.

ITepsbie mporoTumnel y ASML 6b111 roTOBEI ele B 2016 romy, HO OHE HMMeJIH HeBBICOKOEe CBETOIIPOITYCKaHMe
(78%). B mponuIoM romy 3TOT IOKa3aTelIb YAAJIOCh JoBecTH 10 88%. ITocimenHue 00pasIbl XapaKTepU3yIOTCsI CBe-
tonporryckanueM 90,6%. Kpome Toro, ynaaoch CyIiecCTBEHHO YMEHBIIUTh KOI(DDUIIHMEHT OTPayKeHUSI U YBEJIH-
YUTb PABHOMEPHOCTD CJIOSI.

ITo DaHHBIM MCTOYHNKA, NeJUTHKYIbI st EUV-1urorpadun mIaHUPYIOT IPeIOXKUTh U IPYTUe YIaCTHUKI
pBIHKA, momMmuMo ASML.

2 Uctognmk

Facebook npepcTaBui KoHUenT ycrpoﬁcha, KoTopoe npeoﬁpasyer CUrHajibl HEPBHbIX OKOHYaHMi
Ha 3anacTbe B I.IVI(I)pOBbIe KOMaHAbl

BpacieThl OTy9aT HHTErPAIIHIO C <YyMHBIMI» 09KaMu 0T Facebook, BBIX0/1 KOTOPBIX 3atutaHupoBaH Ha 2021 rof.
OTO O3BOJIUT MOJIH30BATEIII0 B3AUMOIENCTBOBATh C BUPTYaIbHBIM U AR-MHUpaMu, KOTOpPbIe IIPOELUPYIOTCS Yepe3
OYKH, C IIOMOIIBIO JBIKEHUI KUCTEN U MMaJIbIIEB.

7 Buneo

WHHOBaUMOHHaA cmu-d)epma C (OpTOCHEI.IVIq)M‘IHbIMM peXxnmamu gUHamMmnyeckoro
(BeToAuMoaHOro ocseLleHna

B pamkax mepBoro roma paboThl Hay4HOIO ILIEHTPa MHPOBOTO
YPOBHS «ATPOTeXHOJIOTUH OYIyIero» poccuiickue yaenble uz O
buorexnonorun PAH co3ganu ONBITHO-IIPOMBIIIJICHHYIO IIOJIHO-
CTHIO ABTOMAaTHU3UPOBAHHYIO BEPTUKAIbHYIO epMy C IIPUMEHEHUEeM
NPUHIUIIHAIBHO HOBOTO IOAXONA — JUHAMUYECKOTO CBETOIUOI-
HOTO OCBEIIEHHSI C COPTOCHEU(MUIHBIMU PEKUMaMU. B oTmdre ot
CYIIIeCTBYIOIINX CETOIHSI Ha PBIHKE PEIIeHUi, OPUeHTUPOBAHHBIX
B OCHOBHOM Ha BBIPAIIIMBaHKE JOPOTHUX KyJIbTYp (SrOfIbL, Chelo0OHbIE
[IBETHI, pefIKasi 3eJIeHb U T. JI.), pa3pabOTaHHbII YIeHBIMI HHHOBAIU-
OHHBIIl KOMIUIEKC [TO3BOJISIET BBIBECTU Ha YPOBEHb PEHTAOCIbHOCTH
Iake TaKyIo KYJIbTYPY, KaKk KapTodesb, U IPOU3BOIUTH Oe3BUPYCHBII
CeMEHHOM MaTepHaJl B ITOJHOCTHIO KOHTPOJIUPYEMBIX YCIOBHSX, 10~
6UBasICh [0 IIECTU YPOKaeB B rojl. BO3MO)KHOCTD IOTydaTh CTaHIaAP-
THU30BAHHYIO IPOIYKIIMIO CTAOUIBHOTO KadecTBa U BHE 3aBUCUMOCTH
OT IPUPOITHO-KIMMATUIECKUX YCIOBHIL YKe Ceiajia 9Ty pa3paboTKy
BOCTPe6OBAHHOM CPefiv KPYIIHBIX CeIbXO3TOBAPOIIPOU3BOIUTEIICH.

M3-3a CIOKHOM STHIEMHOJIOTUYECKON CHTYaIlMd TeXHOJOTH-

YEeCKHE IICIIOYKU ITPOU3BOACTBA OKA3aJIMCh HAPYIIIE€HbI BO MHOTIHUX



https://semiengineering.com/euv-pellicles-finally-ready/
https://russianelectronics.ru/2021-03-25-asml/
https://www.youtube.com/watch?v=GakDa7IQt5o&feature=emb_logo
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OTPACISIX CeTIbCKOTO XO3UCTBA. BO3poKIeHre 0TeIeCTBEHHOM 6a3bl CEeMEHOBOICTBA CTAJIO IPUOPUTETOM HAIHO-
HaJIbHOH IIPOOBOIBCTBEHHOM Oe30macHocTU. KpoMe TOro, BpeIuTeNIn U IOTOAHBIE YCIOBUS MEIIAIOT MOTydaTh
CTaH/IAPTU3UPOBAHHOE ChIPhe B HYKHOM KOJIMYeCTBe KaKAbIi rof. [Ipu 3ToM BeIpaniuBaTh B aBTOMATA3UPOBaH-
HBIX TeIUIUIIAX ¢ 9KOHOMHUYECKOH TOUKHU 3peHUsI 9(DPEKTHBHO TOJIBKO JOPOTOCTOSIINE KYJIbTYPBI, TAKUE KaK SIr0-
Ibl win 3eseHb. KapToders, meper, TOMaThl X MAaCIUIHbIE KYJIbTYPbI, KOTOPbIe HY)KHBI IOTPEOUTEIISIM B TOPa3no
607bIINX 00beMax, B 9Ty IPYIIITY He IOIalaloT.

OTBeyas Ha BBI3OBBI COBpeMeHHOCTH, yueHble PUII Buorexnonorun PAH mpescraBmin nepBplil 9KCIIEpUMeH-
TaJIbHBIIA 00pasel] aBTOMAaTH3UPOBAHHON BePTUKAIBHON (pepMbl — IIPUKIATHON Pe3yabTaT PabOTEI IO IPOEKTY
«YMHast» cutu-depmar, Hadatoit B 2020 roxy. B iertpe Mocksbl Ha 6aze ®UIT buorexuonornu PAH ydeHble BbI-
PacTIIIN 0300POBJICHHBII NCXONHBIN MaTepUasl KapTodeJst [UIs TaIbHENIIIer0 pa3MHOKeHHUs B ToJie. TeXHOIOorus
IIOJTHOCTBIO peHTa0eIbHA U MO3BOJISIET BBIPAIIUBATH IPONYKIMIO IPEBOCXOTHOTO KAaueCTBa B MHAYCTPHAILHOM
MacrTabe.

KoMIieke 11sl yCKOPEHHOTO BOCIPOU3BOACTBA CEMEHHOTO (POHIA CeIbCKOXO3SIICTBEHHBIX KyIbTYp CO-
BMeIIIaeT COBPeMeHHble IU(MPOBble TEXHOJIOTHMH U IPHEMbl OPTaHHYECKOTO 3eMJIelelHs. B BepTUKaIbHOI
cutu-depMe CO3TaHBI KOHTPOIUPYEMbIe YCAOBHS: JUHAMHYECKOE OCBEIlleHUe, CUCTeMa aBTOMAaTUIeCKOTO 110~
JIABA, BO3/yX OYMIIEH OT IIaTOTCHOB, a MUTATeIbHbIe BEellleCTBA PACTEHHE IOJydaeT U3 CIIeIUAJIbHOTO Cy0-
cTpaTa. YHHKaJIbHON OCOOCHHOCTHIO HMHHOBAI[MOHHON (hepMbI SIBJSIETCS MHIUBUNYAJIbHO HACTpamBaeMOe
LED-ocBenienne ¢ pa3HbIM CIEKTPAJIbHBIM COCTABOM, IIPEINOYTUTEIbHBIM [JIsI KOHKPETHBIX COPTOB U IIJIA
Pa3HbIX IIEPUOMIOB POCTA PACTEHHI.

KoMriekc 1o3BosisieT BhIpAIlMBaTh MPOAYKIMIO C 3aJaHHBIMHM CBOWCTBAMHU B KOHTPOJIMPYEMBIX YCIOBUSX
B MHIYCTPHAJIBHOM Maciurabe 6oiee 4eM ¢ 10-KpaTHBIM IIpEBBIIIEHHEM IIPOAYKTUBHOCTH C 1 KB. M B rof. JTO
CTaJI0 BO3MOKHBIM OJIarofiapsi PaCKphITUIO MIPUPOJHOTO NOTEHIIMAIA COPTOB B KOHTPOIUPYEMBIX YCIOBHIX Bep-
THKAJIbHOU (hepMbI, KOTOPbIe He 3aBUCSAT HH OT KIMMAara, HU OT IIOTOABI, HU OT PHCKOB 3apPa’KeHUsI CEMEHHOTO
MaTepuaa.

«MBI XOTeJIn CO3/1aTh, C OTHON CTOPOHBI, YHUBEPCAIbHBIN, a C IPYTOi — MHOTO(MYHKIIMOHAIbHBII UH-
CTPYMEHT, IO3BOJIAIOIINEA PacKpbIBATh IPHUPOAHBIN IIOTEHI[MA] COPTOB, NMOBLICUTbH UX HNPOLYKTHUBHOCTD
7 KadeCTBEHHBIE ITOKasaTesn. MBI HCIIOJIb30BaIN IIPUPOLOIIONOOHbIE TeXHOJIOTUN U YIPABIIsIeMOe CBETOMIU~
OJIHOE OCBeIlleHHe, He BHOCS IIPU 9TOM KaKUX-JTHO0 TeHeTHIeCKuX MonuduKanuit. Hamr KoMIIeKkc omupaercst
Ha o6mmupHYy 6a3y dyHnameHTanbHbIX ncciaeqopanuit PUI] buorexnonornu PAH u npu 9T0M 9KOHOMH-
YeCKH BBITOJIEH IS IPOMBIIIIEHHOTO BBIPAIIMBAHNS BOCTPEOOBAHHBIX KyIbTYp. K TOMY ’Ke 3TO IIOIHOCTHIO
9KOJIOTHYeCKH 6e30IacHoe U 6e30TXO0MHOe IPOU3BOJACTBO», — paccKasayl 00 MCCIIeJOBAHUU PYKOBOAUTEINb
nmpoexTa K. 6. H. Bacunuit 30ToB.

BeprukanpHas depMa COCTOUT U3 MOTYIbHBIX CTeJITTaXKell C aBTOMATH3NPOBAHHOM CHCTEMOM MHOTOKaHaJIb-
HOTO CBETOJMOTHOTO OCBEIIleHI S 1 IIOJIMBA, a TAKXKe U3 HA60Pa JaTIMKOB MUKPOKIIMATa M TapaMeTPOB Cy6CcTpa-
Ta. BHacTOsMICe BpeMs nzeT Ipotiecc popMUpOBaHU 623 TAHHBIX U aHAJIH3 BIISHIS YIIPABIIsIeMOT0 OCBeIleH IS
Ha BBIPAIUBaHME PA3IUYHBIX KyJbTYp — OT CTa[HH in Vitro Jo HmOJydYeHHs Ca)KeHIIeB U TOTOBOH C/X IIpO-
myknuu. M3ydaercs BInMsSHHe KOHTPOJIHPYEMOTO OCBeIleHHs Ha MOpGdOTreHe3 M IPOJYKIMOHHBINA MPOIecC
(BKTIOYAst OMOCHHTE3 BTOPUYHBIX MeTAOOJIUTOB) ¥ Pa3HBIX COPTOB PACTEHMII, B TOM YHCJIe B MOCIeNyIONUX
ITOKOJIEHUAX.

«E1mie ogHOM 0COOEHHOCTHIO BEPTUKAIbHON (epMBbl U pa3pabOTaHHON HAMH TEXHOJIOTHH YIpPaBIIsIeMONt
BEreTaluu ABJIAIOTCS «IUIACTUYHOCTb» M YHUBEPCATbHOCTDL: CHCTEMY JIETKO II€PeCTPOUTDH IIOJ KOHKPETHYIO
3ajgady, 1ogo0paTh U aBTOMAaTUYECKN HACTPOUTh HEOOXOJUMOE OCBEIlleHNe U JIPyTrue ImapaMeTphbl BbIpallly-
BaHUs IIeJIEBBIX PACTEHUI — KapTodess, CBEeKJIbl WM Hake HIneHUNbl. CyIecTBYIOIIe CETOAHSI Ha PHIH-
Ke BepTUKaJIbHble (hepMBbl He IpeIHa3HAYEHBI /I BBIPAIUBAHUS BOCTPEOOBAHHBIX CEJIbCKOXO35MCTBEHHBIX
KYJIBTYpP — 9TO 3KOHOMHYECKU HEBBITOJHO, CYIIeCTBYIOIIUEe TeXHOJOTUU OKYMAIOTCS TOJNBKO I JOPOTHUX
KyJIbTYp, HanmpuMep xi1yOHuKku. Hama jke paspaboTKa MOJIHOCTBIO peHTabesbHa U II03BOJISET BBIPAIUBATDH
B IIPOMBIIIUIEHHBIX MacIITabax KyJIbTYpPbl C HU3KOM Map>KUHATbHOCTBIO», — OTMETHJI CTAPIIHNI HAyYHBIH CO-
tpyaauk OUI buorexnomorun PAH, cenmannct mo pasBUTHIO U arpoOCONPOBOKICHHUIO MMPOEKTa K. C.-X. H.
HOmutpuit Kpas4denko.

VY mpoekTa y’ke eCTh IepBble KOMMepYeCKHe 3aKa3bl OT KPYITHBIX ITPOM3BOANTENEH CeTbCKOXO3AMCTBEHHBIX
TOBApOB U IlepepaboTINKOB KapTodess. B IraHax y4eHbIX Ha CIeLyIOLIUI o] — pa3paboTKa TeXHOJIOTUHU yIIpaB-
JISIeMOiT BereTaruu 3(pupoMacIMYHBIX U OBOIIHBIX KYJIBTYP (TOMAT, IIeper).

A VIcTouHUK
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Compound Photonics u GlobalFoundries BmecTe co3aaayT nepBblii B MUpe MOHONUTHBbI
MUKpogucnnei Ana yCTpoicTB AONOIHEHHON PeanbHOCTH

[TapTHEpHI HAYMHAIOT PaspabOTKy CEpUU WHAWBUIYATHHBIX
perrennit Ha mwiatcopme GF 22FDX, 9T0oOBI chenaTh IrIOKyIO ap-
xurekTypy IntelliPix mocTymHOI 3aKagdanKam.

Kommanust Compound Photonics (CP), HaseiBarormas ce6s
JUIEPOM B OOJIACTU peIeHWil [Uisi MHUKPOAUCIUIEEB MIJIsL JI0-
[IOJIHEHHOW U CMeIIaHHON peanbHOCTH (AR/MR), U KOoMIaHwus
GlobalFoundries (GF), sBisromiasics BemyIIMM KOHTPAKTHBIM
[IPOM3BOAUTENEM CIIENUATU3NPOBAHHON ITOTYIIPOBOIHUKOBOI
[IPOAYKIUH, OOBSBIIN O CTPATETMIECKOM ITAPTHEPCTBE.

[TpenmeroM coBMecTHOI paboTsl siBisieTcs Bhimyck IntelliPix
— TexHoJorndIecko miardopmsr Mukpoauciiees CP. ITo cioBam

CP, ora miardopMa JaeT BOSMOKHOCTh MOTPEOUTEIIIO IOJIYIUTh
TOCTYII K royorpauyeckoil TOIIOTHEHHOU PeaJbHOCTH B peaJbHOM BPEMEHH, ITO3BOJISLI HCIIOJIB30BaTh OoJiee
KOMITAKTHBIE U JIETKHE OYKHU JOIIOJIHEHHON peaJlbHOCTH, KOTOPBIE CIIY)KaT Hojblie 6e3 mopsapsiaku. ITnardopma
IntelliPix BiepBBIe 00BEIUHSIET B OMHOKPUCTAIBHOM PeIlleHNH BUIEOKAHAI C IOJIHOCTHIO HMHTETPUPOBAHHON IH -
POBOI 00bEIHHUTENIPHON IUIATON U CXeMY YIIPABJICHUS ITUKCeJSIMU PadMepoM fIo 2,5 MKM. Dra pa3paborka CP
peasn3oBaHa Ha JIydIllell B CBOEM KJlacce MOJTyIpOBOXHUKOBOI muatdopme GF 22FDX.

[TapTHEpH! HAYMHAIOT pa3pabOTKy CepUM WHAMBUAYalbHBIX perreHnit Ha miatdopme GF 22FDX, uro6b
CIelaTh JOCTYIHOM IUISl 3aKa3YMKOB I'MOKyIo apxuTekTypy IntelliPix, koTopas mpemocTaBiisieT IPOrpaMMHO-
olpenesieMblil 1 MaciITabupyembrit Habop dynkiuit. Kak yrBepkaaercs, miardopma IntelliPix nmpeBocxomut
npensiayiie mwaTGopMel CP 110 CKOPOCTH U UMeeT MeHbIIIee SHeProIOoTPebIeHIe, M 9TO COYeTaHHe KaIeCTB 10~
MOTaeT PacKpBITh peasIbHbII noTeHnral nareneir LCoS, micro-LED u 6ymyux roxorpadudecKix CUCTeM.

ITnardopma MOKeT OBITH OITUMH3HPOBAHA I K&KIOTO TUIIA MaHeIH. B cirydae mukceseir micro-LED cxema
ynpasienus IntelliPix-iDrive ofecrreunBaeT OfHOPOJHOCTh N300PasKeHUSI, KOMIIEHCHPYS PA3IMIUsl XapaKTePH-
CTHK OT IIMKCeJIsI K IIUKCEJIIO IIPOrPaMMHO-OIIPeesIIeMOil CXeMoii ipariBepa u uHTepdeiicom MIPL. Kordurypa-
nus IntelliPix-vDrive ¢ ynpapieHHeM HaIpspKeHHeM HUIH 3apsiIOM OITHMH3HPOBAaHA UL PabOTHI ¢ IHKCEIIMI
JKK st ammuiutynHOM 1 dasoBoii/ronorpaduieckoit Moy sy ceera. I1pu atom kornenius OneChip IntelliPix
YCTpaHsieT TPa[IUIIOHHOE pas3iesieHre MEKIy IeIsIMH YIIPAaBJIeHNUS IINKCeJISIME U JPaiBepOM JIUCILIesT, IeM 00e-
CIIEYMBAETCS] YMEHBIIIEHHEe Pa3MePOB U 9HEPrOIIOTPeOIeHH S

Texuonorndeckyio miardopmy mukpopuciurees IntelliPix Mo)XHO CKOHPUIypUpOBaTh Ha paspelleHHe [0
2048x2048 mukcesneit u 6oitee. TTosiBIeHIE TEPBBIX KOMMEPUYECKHIX U3MIEJINI HA ee OCHOBE OXKuaaeTcsi B 2023 ropy.

7 VcTouHUK

HoBasa TexHonorus UCKYCCTBEHHOI0 UHTENJIeKTa N03BOJINT cmaprd)ouam U NNaHLWeTaM reHepupoBaTb
TpexmepHbie rosiorpammbl B pexxume peajibHoro BpemeHu

JIropu cTapIero MOKOJIEHUs IIOMHAT Pa3JIMYHble BUICOUTPHL,
OCHOBaHHbIE Ha rojIoOrpaMMax, Kotopble B 1980-x rogax ycraHas-
JIABAJIACh B PAa3JIMYHBIX MECTAaX B BHJE MOIYIAPHBIX B TO BpeMs
IIOJTYMEXaHUYECKUX, IIOJIyUIEKTPOHHBIX WIPOBBIX aBTOMATOB.
EcrecTBeHHO, GOJIBIIIMHCTBO JIIOfIEH MOIJIO TOT/IA IPEIIOIOKHUTD,
41O Oyaylee OKaKeTcst OyKBaIbHO HAIIOJTHEHHBIM 00JIee BBICOKO-
Ka4eCTBEHHBIMHU royiorpaduIecKUMU UTPaMU U ke GuIbMaMu.
U, kak MO)KHO yOenuThCs cefrdac, Takoe Oyayliee ere He HacTalo

B CHUIy LEJIOTO psiia IpudrH. Tem He MeHee 3TO Oyayliee HeOT-
BPAaTUMO, ¥ OHO PaHO HJIM IIO3JHO HEIIPeMEeHHO HACTYIUT OJarofaps yCHIMsM HCCIefoBareseil 1 HHXCHEPOB,
IIOCTOSIHHO PaGOTAIOLINX B IAHHOM HAIIPABJICHHH.

JloctaTo4HO GOJIBIION IIIar, KOTOPBIN 3HAYUTEILHO IIPUOIMKAET MOMEHT HACTYIUICHHUS «TPEXMEPHOrO ro-
norpacudeckoro OymyIero», CIeIald UCCIefoBaTel U3 MaccadyCercKOro TEXHOJIOTMYeCKOro WHCTUTYTA
(Massachusetts Institute of Technology, MIT). Ouu, HCITIOIB3YsI TOCTIEAHUE Pa3pabOTKU B 00JIACTH HCKYCCTBEHHOTO
HHTEJUIEKTA, CO3/IAJIA CHCTeMY, CIOCOOHYIO FeHepUpOoBaTh rojorpadudeckie n306paKeHust B PEKIMe PeaIbHOrO
BpemeHHU. HOBBIIT MeTO Ha3bIBAIOT TEH30PHOII rojorpadueil. 1 OH HACTOIBKO HeTpeOOBaTeIeH K BHIYUCIUTENb-
HBIM PecypcaMm, 9TO MOKET YCIIeIIHO paboTaTh Ha cMapT(OHe, IUIAHIIeTe WIK HOyTOyKe.



https://www.compoundphotonics.com/2021/03/10/compound-photonics-partners-with-globalfoundries-to-manufacture-worlds-first-monolithic-microdisplay-for-real-time-ar/
https://russianelectronics.ru/2021-03-17-globalfoundries/
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OTMeTHM, YTO TEXHOJIOTHU TOJIOTPAMM, FeHePUPYEMBIX KOMIIBIOTEPOM, CYIIECTBYIOT ysKe JOCTATOYHO JaBHO.
OpnHAaKo IJIs PACIETOB OTPOMHOTO KOJINIeCTBA (PU3MIECKUX BeJIMIHH IIPU CO3IAHUU TAKUX FOJIOTPaMM TPeOyIOTCs
BBIYHCIUTEIbHbIE MOIITHOCTH JOCTATOYHO CEPbe3HOTO CyllepKOMIbIoTepa. IToueMy Tak mpoucxomgut? JIjist cosma-
HUS TOIOrpadUIecKuX U300pasKeHUI HeOOXOIUMO, YTOOBI KaKIasi TOUKAa TPEXMEPHOU CLIeHbI HMeJIa CBOIO CO0-
CTBEHHYIO DIyOUHY, IO9TOMY MPAaKTHIECKU HEBO3MOKHO IPUMEHHUTD aITOPUTMBL, 00pabaThIBaloNIue BCIO CIIEHY
neauKoM. KakIplil IUKCeIb FOJIOrPaMMBbI CO3IAETCSI ITyTeM B3aHMOIEHCTBUSI HeCKOIBKHX JIYdell CBeTa, IMEIOIITIX
OIIpeJeIeHHYIO HHTEHCUBHOCTD, LIBET, a3y U HaIpaBieHHe, U IJIs pacieTa IapaMeTPOB KaXKIOTO JIyda CBeTa HC-
IIOJIb3YIOTCS CIIOKHBIE (DU3UIECKIE MOMIEIIH.

Eciu B3SITh CaMblil MOLIHBII U3 OOBIYHBIX IIOTPEOUTENIBCKAX KOMIIBIOTEPOB, TO PACIeT OJHOTO CTATHIECKOTO
ro0rpauIeckoro H300paKeHUsI MOYKET 3aHATh OT HECKOJIIBKUX CEKYHI 4O HeCKOIbKHX MUHYT, B 3aBUCUMOCTH
OT Pa3MepoB U IPYTUX IapaMeTPOB BOCIPOU3BOAUMON CLEHBL. DTO BpeMsI MOJKHO CHU3UTb, HO IIPH 9TOM 3HA-
YUTEIBHO IOCTPAgaeT Ka4eCTBO rOJI0rpadIeckoro H306paXkeHuss, KOTOPOe B TaK Ceif9ac OUeHb TajIeKo OT GhoTo-
PeaTHCTUIHOrO.

Hpes1, peann3oBaHHas HcclenoBaTesiMu u3 MIT, 3akmodaeTcs: B 3aMeHe MacChl OCHOBAHHBIX Ha (DU3MIECKUX
MOJIeJISIX PacueToB PabOTOM HCKYyCCTBEHHON HEMPOHHON CeTH, IIPOIIEAIIell depe3 IIPOIecC MpeIBapUTeIbHOIO
CIleIMaTM3UPOBAHHOrO 00ydeHus. Takas 3aMeHa OKa3aaach HaCTOJIBKO 9 (deKTUBHOI, YTO ¢ 3amadeil Ipeobpaso-
BaHMS TPEXMEPHOI BEKTOPHO CIIeHBI B IIOJTHOLIEHHOE rojorpadudaeckoe N300 paXkeHIe MOKeT CIIPAaBUTBCS JaxKe
IIPOIIECCOP COBPEMEHHOTO cMapTdOHA B PeKUMe PeabHOTO BPeMEHH.

OpnHaKo B HACTOsIIIIee BPeMsI BBIYHCINTEILHOM MOIITHOCTH IIPOIeccopa cMapT(OHa XBaTaeT JIUIIb Ha CO3TAHIe
royorpauIeckoro H300paskeHusI C yrKe IPUeMIIEMO ISl BOCHPUSATHS 9acToToH Kaapos. JIsH IITu (Liang Shi), Be-
IYIINI MCCIeOBaTeNIb JaHHOTO IIPOEKTa, TOBOPUT O TOM, YTO MX TEXHOJIOTHS ITO3BOJIUT y)Ke depe3 ISTh-JIeCITh
JIET CZIeIaTh PeaJbHOCTHIO BBICOKOKaUeCTBEHHbIE TOIorpadudeckre nucIien. K 9ToMy BpeMeHH BEIYHCINTeIbHbIE
MOIITHOCTH CMapT(HOHOB U KOMIIBIOTEPOB YBEJIHYATCsI HACTOJIBKO, YTO UX C 3amacoM Oy[eT XBaTaTb He TOJBKO
Ha TeHePaIUIo TOJIOTPaMM, HO ¥ Ha OCTaJIbHBIE 3a]1a9y, Ha PacieT aJITOPUTMOB U (DUUKH, €CIIU pedb UfieT 06 urpe
¢ rostorpaduaeckuM nHTepdEHcoM, K IpUMepy.

[TomuMo ronorpadu9ecKuX AUCIUIeEB, 10 MHEHHUIO HCCIIEOBATeIIel, HOBBII MeTOJ] TeHepallud TPeXMePHBIX
1300Pa’KeHUI MOKET OBITH HCIIOIb30BAH B TEXHOJIOTHSX BUPTYaIbHOM, JOIIOJHEHHON PeaTbHOCTH, TPeXMEPHOI
IeYaTH H T. II.

7 cTouHUK

Samsung npeactaBun 3-Hm uun 256-M6ut SRAM

Planar FET FINFET GAAFET MBCFET™

(Nanowire) (Nanosheet)

Ha Mexnynaponnoit koudepennuu IEEE mo TBeprorensubiM cxemaM (ISSCC) koMmmanus Samsung pacckasa-
JIa 0 HOBOM IIIare B HAIIPaBJICHUH YMEHBIIIEHUS TEXHOJIOTHYECKUX HOPM.

Omna npencraBuiIa KpUCTawt mamsata SRAM II0THOCTBIO 256 MOUT, BIiepBble H3TOTOBICHHBII IT0 HOPMaM 3 HM.

B aTo0it MUKpOCXeMe Hallla IpuMeHeHne TexHonorus tpansucropos Gate All Around (GAAFET), xoropast
IIpU3BaHa CMEHUTH HcIoib3yeMylo ceitdac Texnosoruio FInFET. Ilepssle B Mupe 3-uM Tpansucropst GAAFET
J0KHOKOPEHCKHII IIPOU3BOUTEh U3TOTOBII B SHBAPE IIPOIIIJIOrO TOJIa.

HcTovyHMK HalmoMUHAeT, 4YTO CyIIecTByeT ABa BapuaHTa TexHonornn GAAFET. B onHOM KaHaJIbl BHIIIOJTHEHBI
BHJIE <IIPOBOJIKOBY, @ BO BTOPOM, KOTOPBII mosyumi cobcrBenHoe HazBanue MBCFET Multi-Bridge Channel FET),
KaHaJIbI UMeIOT (POPMY ITIOCKUX «MOCTHKOBY.

B onmceiBaemMoit Mukpocxeme uctosbayercst rexHonoruss MBCFET. ITnomanp Kpucrania paBHa 56 Mm?. [Tpu-
Menenue MBCFET 103BOJIHMIIO 3HAUUTEIBLHO YMEHBIIINTh QHEPronoTpebieHne 0 CPAaBHEHUIO € ITOJ0OHON MUKPO-
cxeMol Ha Tpansucropax FinFET.

OsKugaeTcs, 9TO HOBBIH 3-HM TexXIIpolecc Oy[eT 3allylieH B MacCOBOe IIPOU3BOACTBO B 2022 roxy.

A VIcTOYHUK



https://dailytechinfo.org/infotech/11098-novaya-tehnologiya-iskusstvennogo-intellekta-pozvolit-smartfonam-i-planshetam-generirovat-trehmernye-gologrammy-v-rezhime-realnogo-vremeni.html
https://russianelectronics.ru/tsmc-podgotovila-revolyuczionnuyu-2-nm-poluprovodnikovuyu-tehnologiyu-gaafet/
https://www.techpowerup.com/279625/samsung-demonstrates-256-gb-3-nm-mbcfet-chip-at-isscc-2021
https://russianelectronics.ru/2021-03-16-samsung-3-nm/
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Kuraitubl npugymanu, Kak caenatb ontudeckue gucku emkoctbio 700 000 [6aiir

B xavyecTBe HOCHTEISI OHU IIPEJIaraloT MUCI0JIb30BaTh HAHOKOMIIO3UTHBIN MaTepPHa, B COCTaB KOTOPOTO BXO-
ISIT XJIOTIbsI OKCHU/Ia rpadpeHa.

Osxupaercs, uto kK 2025 romy 061Ul 00beM TaHHBIX, TreHepUpPYEMBIX BO BCEM MUpE, JOCTUTHeT 175 36aiirT.
Ecnu 3anmcath Takoit o6beM Ha pucku Blu-ray, cromka okasanach Obl B 23 pasa Gosblile PACCTOSHHSI OT 3eMIIH
1o JIyHbl. DTOT IpUMep IOKA3bIBaeT, HACTOIHLKO OCTPOI SIBJISIETCSI HEOOXOAMMOCTH padpaboTKK TEXHOJIOTUM Xpa-
HEeHWUSI, CIIOCOOHBIX BMECTUTH TAKON 00bheM [TaHHBIX.

Crpoc Ha XpaHeHe IIOCTOSIHHO PacTyIIIX 00beMOB HH(GOPMAIIHH TPUBEJT K IOBCEMECTHOMY BHE[IPEHHIO [[eH-
TPOB 06PabOTKHU TaHHBIX. DTHU IEHTPHI MOTPEOISIFOT OTPOMHOE KOJIHIECTBO dHepruu (0Kosio 3% MHPOBOTo 06be-
Ma 9JIEKTPOIHEPTUH) U IPEUMYIIIECTBEHHO UCIIOJIB3YIOT JKECTKUE JUCKH, LTSI KOTOPBIX XapaKTepHa CPABHUTEIHLHO
He0OJIbINAsl EMKOCTh U OTPaHUYEHHBIN CPOK CIYKOBI (B yCIOBHSX IeHTpa 00pabOTKH JaHHBIX — [0 35 Jier).
MHoroo6emaoIeil 1 9KOHOMUYHON aJbTEPHATHBON HCTOYHHWK HA3bIBAET ONTHYECKOE XPAHWJIHINIE JAHHBIX.
OpHako nupaKIIMOHHBIN IIpeesl OTPAaHIYMBAET pasMep 00JIACTH Ha ONTHYECKOM HOCHTeJE, KOTOPHIN MOKHO
WCIIOJIb30BATh [UISL XPAHEHUsI eAMHUIBI HH(MOPMAIIUH, CIECTBAEM Yero SIBJSIETCS OTPaHUYEHHAss BMECTUMOCTD
OIITHYECKUX IUCKOB.

HccnenoBarenu u3 USST (IlaHXailCKUI YHUBEPCUTET HAYKU M TexHojoruit), yausepcurera RMIT u NUS
(HanuonanbHbl yHEBepcUTeT CHHIamypa), I0X0XKe, HAIllUIA CII0CO0 MIPE0IoIeTh 9TO orpaHmdeHue. Vcrmoab3ys
B POJIM HOCHUTEJISI HAHOKOMIIO3UTHBIN MaTePHaJl, B COCTaB KOTOPOTO BXOMISIT XJIOIbsI OKCH/A TpadeHa, OHM CMOTJIH
CYIIeCTBEHHO ITOBBICUTH INIOTHOCTD 3aITHCH.

[Toy9eHHBII pe3yabTaT COOTBETCTBYET BO3MOKHOCTU 3anucarh 700 TOGaiT JaHHBIX Ha ONTUYIECKOM [IHCKE
NPUBBIYHOTO Auamerpa 12 cM. D10 cpaBHEMO ¢ 06beMoM 28 000 ofHOCIOMHBIX AUCKOB Blu-ray. HemanoBaxHo,
YTO B pa3paboTKe IPUMEHSIOTCSI HEIOPOTHE JIa3ephbl HEIIPEPHIBHOTO JICHCTBHSI, YTO CHIKAET OKCIIyaTaI[IOHHbIE
Pacxompl IO CPAaBHEHUIO C TPATUIIMOHHBIMU METOIAMH OIITUIECKOI 3aIIMCH, B KOTOPBIX UCIIOJIB3YIOTCS HoJiee 10~
porue ¥ IpOMO3/IKHEe UMITYIbCHEIE JIa3ePHI.

XOTsI 0 MPaKTUIeCKOM IIPUMEHEHUH TeXHOJIOTUH ITOKa TOBOPUTD PAaHO, YyKe M3BECTHO, YTO OHA IOIXOAUT IS
MacCOBOTO IIPOM3BOICTBA ONTUIECKUX JUCKOB, IO3TOMY IIOTEHITHAJI €€ OTPOMEH.

PagpaboTka TakKe MMeeT HOTEHI[UA IIPUMEHEHHSI B OIITUIECKO JTUTOrpadUy HAHOCTPYKTYP B YIJIIEPOJHBIX
YHIIaX, KOTOPbIE KpailHe HeOOXOIMMBI I1JIs1 HAHO(DOTOHHBIX YCTPOMCTB CIIEAYIOIIEro IOKOJIEHNUSI.
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«3aX0ANT KaK-TO XKUAKUIA KpucrannBs ONTUYECKUit pe3oHaTop»: HOBOE ucciefoBaHne (kontexa
no moaenupoBaHuio NepcneKTUBHbIX ONTO3J1IEKTPOHHbDIX YCTPOﬁCTB

HWccnenosarenmn CkonTexa W MX Kojulern u3 Bemmko-
6puranuu u [TobIIy IpemIoKIIu GOTOHHOE YCTPOHCTBO,
COCTOAIIeE U3 ABYX ONTUYECKUX PE3OHATOPOB HA JKUMKUX
KpPUCTaJIJIaX, ¥ WMCCIIEN0BAIM OITHYECKUE CBOMCTBA OTOKU
CHCTeMBI, KOTOPYIO B IEPCIEKTUBE MOXKHO OyleT IpHMe-
HATH B OITOSJIEKTPOHHBIX ¥ CIIUHOIITPOHHBIX YCTPOMCTBAX
CIIETYIONIEr0 TOKOJIeHNUs1. Pe3ynbTaTel HCCIeqoBaHus OIy-
6smkoBaHk!I B >KypHase Physical Review B.

IIpocreiinii ONTUYECKUI PE30HATOP COCTOUT U3
OBYX DPAcIIOJIOKEHHBIX [IPYI HAIPOTUB [pyra 3epKall,
MEXKIy KOTOPBIMH NPOMCXOJIUT OTpakeHue csera. Ecam

BBbI OKA3QJINICh MEKAY ABYX 3epKajl, TO YBHIHTE OECKO-
HEYHOE KOJIMIECTBO CBOMX OTPAYKEHMIA, @ €CIIM B TOPA3/I0 MEHBIINIA IO Pa3Mepy, HO 9y Th 60JIee CIIOKHBII 3epKaIb-
HBIIl PE30HATOP ITOMECTUTD SKUIKII KPUCTAILI, HAIIPUMED, KPUCTAIUT 9KPaHa KOMIIBIOTEpA ¥ cMapTdoHa, 9 ekt
OKa)KeTcs elrfe nHTepecHee. OPHEHTANNIO MOJIEKYIT )KUAKOTO KPUCTAIIA MOYKHO MEHSITh, BO3IENCTBYS Ha HUX C IO~
MOIIIBIO DJIEKTPUYECKOTO TOKA. B JTaHHOI paboTe MCCIenoBaTeNn HCIIOIb30BATH 9TOT 9((EKT, YTO O3BOIUIO UM
He TOJIBKO YIIPABISITH XaPaKTEPUCTUKAMU CBETOBOTO U3JIyYeHHsI BHYTPY PE30HATOPA, HO U B HEKOTOPOM CMBICIIE
Ipy ToMoIu POTOHOB «CMOETUPOBATH» PAOOTY HPUBBIYHBIX SJIEKTPOHHBIX YCTPOMCTB.

«CerofHs OUH U3 ITTaBHBIX TPEH/IOB B (DH3MKE — 3TO [ePeXOl OT TPAJUIIMOHHBIX JIEKTPOHHBIX BBHIYMCIIA-
TEJIbHBIX CHCTeM K (DOTOHHBIM, YTO IIO3BOJIUT HE TOIHKO 3HAYUTENHHO YBEIUIUTH CKOPOCTH 0OPAGOTKY 1 Iepe-
magu MHQPOPMAINY, HO M CYIIECTBEHHO COKPATUTH 9HEPromoTpebierue. IMEHHO OITOMY B HACTOSIIIIEE BPEMS
OTPOMHBIN MHTEpeC y HMCCIeNoBaTesell BHISBIBAIOT PA3IMIHbIE THIIBI HACTPAMBAEMBIX (DOTOHHBIX aPXHUTEKTYD,
UMUTHPYIOIINX CBOMCTBA MX 3JEKTPOHHBIX aHAJIOTOB», — PACCKA3bIBAET IIEPBbII aBTOP CTAThU CTYIEHT Maru-
crpatypst Cronrexa [TaBer KoxaHduk.

ITaBen Koxamuuk, mpocdeccop Cxronrexa [TaBnoc JIaryqakuc 1 MX KOJIJIETH PELINIIN IPOBEPUTD, ITO IPOU30I-
JIeT, eCJIU IBa ONTUIECKUX PE30HATOPA C )KUAKAMIE KPUCTAUIAMH PA3MECTUTh OY€Hb GIM3KO — BCETO B HECKOJIb-
KHAX MUKPOMETpax APYT OT ApyTa. VccremoBaTenn MPeANoNIoKIIN, ITO Y TAKOTO IBOMHOTO MHUKPOpPE30HATOpPA
ITOSIBSITCST HOBBIE CBOMCTBA, OTIMYHBIE OT TeX, ITO MPUCYIIU OTAETHHOMY JKAAKOKPHCTAINIECKOMY MUKPOPE30-
HATOPY, KOTOPOMY OBLIO IIOCBSIIIEHO HeJABHEE MCCIIeOBAHIE, IPOBOAUBIIIEECS] B COTPYIHUIECTBE C KOJIJIETAMH U3
BapIraBckoro yHUBepCHUTETA.

OxazaBIInCh 3aIlyTaHHBIMA Graromapst obmiemy «6acceitHy» (hOTOHOB, pe30HATOPBI HAYMHAIOT BeCTH ceOst
omo6GHO IBYM MasTHHKaM. ECIM MasSTHHKM HaXO[ATCS Ha MaJOM PACCTOSIHUU APYT OT OPYra, OHM HATHHAIOT
IBUTATHCSI CHHXPOHHO U C OIWHAKOBOI TacTOTOM. VccienoBareny yCTaHOBUIIM, 9TO B TOTOGHOM CIIydae y cBeTa
ITOSIBJISIIOTCST HOBBIE CBOMCTBA, U3YIeHNEM KOTOPBIX 3aHUMAETCSI Tomoorndeckast pusuka. [I0cKonbKy aTH CBOII-
CTBA [TOAIAIOTCSI TOHKOI HACTPOIIKe, CO3MAHHOE YCTPONCTBO IO3BOJISIET MMUTHPOBATD GoJIblilee KOTUIeCTBO bu-
3WYIECKUX CHCTeM KaK IS Iereil (byHIaMeHTaTbHBIX HCCIeNOBAHMUI, TAK ¥ UISI IPAKTHIECKAX IPUMEHEeHNUIA.

«Harma pa60Ta — JIMIIb OJUH MaJICHbKWH IIar B OCBOCHUU OFPOMHOI;I O6HaCTI/I HCCJ’[eHOBaHHI;I, TIOCBHU_ICHHOI;I
HU3y4I€HUIO q)OTOHHBIX AHAJIOTOB JJIEKTPOHHBIX TBEPIOTEIBHBIX CUCTEM. 3a (I)yHI[aMeHTaJT})HBIMI/I HCCIIeJOBAaHUA-
MU HEIPEMEHHO mmociaenyer HOBBIN OTaIll, IEeJIbI0 KOTOPOTO CTAHET MUHUATIOPU3ANUA OTUX yCTpOIU/ICTB, cepm?IHoe
IIPpOU3BOICTBO yCTpOI/uICTB Ha KpUCTAJIJIE, a 3aTEM UX MHTETpAIlusd B yCTpOIU/ICTBa IIOBCEAHEBHOI'O MCIIOJIB3OBAHMA.
Ho noxka Bce aTo IIPEACTABJIACTCA JIUIIb OY€HDb OT/:[aJ'[eHHOIU/I HepCHeKTHBOﬁ)), — otmevaet [TaBen Koxanuuk.

YieHble ITAHUPYIOT CO3MATh OKCIIEPUMEHTATBHYIO MOZIeIb JBONHOTO XUAKOKPUCTAIIIMIECKOTO Pe30HATOPA
HJIA DEMOHCTpaun 6OFaTOFO CIIEKTpa q)HSquCKI/IX CBOWICTB U BCbeeKTOB, OIIMCAHHBIX B CTATHE, A TAKIKE IIPOJOII-
JKUTHh UCCIIEJOBAHNEC aHAJIOTUYHBIX CUCTEM C I[BOIV/IHLIMI/I MUKPOPE30HATOpaMH, B TOM YUCJIE B PEKUME CUJIbHOU
CBs3N Memuy CBETOM M BCIIIECTBOM.

Pabora nmpoBopuIack ¢ yyactueM ydeHbix CayTreMITOHCKOTO yHUBepcuTeTa (Benukobpuranus) u MHcTuTyTa
9KCIepUMeHTaNbHOM (husuku Bapinasckoro yausepcurera (ITospima).

N3sob6paxenue: Jlaboparopust pororuku B Cronrexe

Hcrounuk: CKoaTex
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Uccneposatenn u3 [ipespeHa paspa6otanu Hosyto cTpykTypy OLED
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Omna o6ecrieunBaeT Boicokuit KITII, BLICOKYIO SIPKOCTb M HU3KO€ YIIPaBIISIOLIee HallPsDKeHHe.

HccnenoBatenmn u3 Texumdeckoro yHusepcuTera lpesmena (TUD) paspaboranu HoOByIo crpykrypy OLED,
B KOTOPYIO T00aBJIeHBI BEPTHKAJIbHbIE OPraHIIeCcKre TPaH3UCTOPBI ¢ mpoHunaeMoi 6asoit (OPBT). Hosast crpykrypa
HIOJTyYHJIa Ha3BaHUe «CBETOM3ITYJAIOIINE TPAHSUCTOP C OPTaHUIeCKON IIPOHUIIaeMolt 6a3oit», wiu OPB-LET.

B HOBOU KOHCTPYKIUH YOAYHO COUETAIOTCS (DYHKIUH BBICOKOI(M@EKTHBHOTO IIePEKIIOYAIONIEro dJIeMeHTa
u opranundeckoro uanydarenst. OLED-tpansuctopsl (OLET) — 9TO TpexmoocHble IPHOOPHI, B KOTOPBIX TOH-
KOIICHOYHBIN TPAH3UCTOP OOBEIMHEH CO CBeTOAMOnOM. B ominune ot npenpiayiux OLET, OPB-LET npemia-
raeT BBICOKYIO IIPOU3BOIUTEIBHOCTD OIarofapsi IPOHUIIAeMOMY 6a30BOMY JIEKTPOLY, PACIIONIOKEHHOMY B I[eH-
Tpe yCTpOUCTBa. DIIeKTpol, (POPMHUPYET XapaKTePHYIO ONTHIECKYI0 MUKPOIIOJIOCTD, YIIPABIISIONIYIO MEDKEKI[HeH
U TPAaHCIIOPTUPOBKOU HOCUTENIEN 3apsAza.

HccnenoBaTesa COOOIIAIOT, YTO CTPYKTypa obecreuusaet Boicokuit KITIT (o 24,6% EQE), BBICOKYIO SIPKOCTh
(mo 12 513 x1/M2) 1 HU3KOe yIIpaBJIsiolee HanpspKeHHe (MeHee 5,0 B). DTo comocTaBUMO ¢ ImapaMeTpaMu COBpe-
MeHHbIX 11pr6opos OLED, Ho B OPB-LET yske BCTpOeHbI HU3KOBOJIBTHBIE YIIPABJISIONINE TPAH3UCTOPHI.

2 McrouHuK



https://www.ixbt.com/news/2021/03/08/issledovateli-iz-drezdena-razrabotali-novuju-strukturu-oled.html
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C 1 uionsa B Poccum cmoryT wirpaoBath Ao 200 ThicAY py6neii 3a npoaaxy ycTpoiicTe 6e3 npepycra-
HOBJIEHHbIX POCCHIICKUX NPOrpamMm

[Tpe3umeHT HOIIMCAI 3aKOH, KOTOPBIM cTaThs 14.8 Kopekca 06 agMUHHCTPAaTUBHBIX IIPAaBOHAPYIIEHUSIX
IIOTIONHAETCA 9aCThIO 6, yCTaHABIUBAIOIIEH afIMUHUCTPATUBHYIO OTBETCTBEHHOCTD 3a IIPOAXY OTAEIbHBIX BUIOB
TeXHUIECKH CJIOKHBIX TOBAPOB (CMapT(OHOB, KOMIIBIOTEPOB, TB) ¢ IpeIBapHUTeNIbHO YCTaHOBICHHBIMU IIPOTPaM-
MaMu 6e3 o6ecIredeHrsI BOSMOYKHOCTHU HCIIOIb30BAaTh IIPEIBAPUTEIHLHO YCTAaHOBJICHHbIE IPOrPaMMBL, CTPaHAMU IIPO-
HCXOKIEHHS KOTOPBIX SABJAIOTCA PO mn npyrue rocynapcrsa — WieHbl EBpasuiickoro 9KOHOMIYECKOTO COI03a.

QenepanbHbII 3aKOH BCTyIaeT B cuity ¢ 1 utoss 2021 roga.

[MTpadsl 3a yKkasaHHOe HapyIleHUe NJIs JOJDKHOCTHBIX JIAL, COCTaBST OT 30 ThICSY 10 50 ThICSY py6iieit, Iyt
OPUITIeCKUX JTHIL — OT 50 ThIcsTd 10 200 ThICSY pyOIIeit.

2 VcroyHuk

B P co3paeTca komuccua no HAY4YHO-TeXHONI0OrnYeCcKomy pa3BuTuio

[Mpesupent PO mopmucan ykassl oT 15.03.2021: Ne 143 «O Mepax 10 MOBBIIIEHUIO 3P (HEKTUBHOCTU TOCYApP-
CTBEHHOH Hay4YHO-TEeXHMYECKOH IMOMUTHKH» U Ne 144 «O Hekotoprix Bonpocax Cosera npu IIpesunente Poccnii-
cxoit Penepanuu o HayKe ¥ 0OPa3OBaHUION.

Hamomuny, B Havane ¢espanst Bragumup IIyTHH MOPYYMI IMOATOTOBUTL HOBYIO TOCYHApCTBEHHYIO IIPO-

rpaMMy Hay4YHO-TEXHOJIOIMIeCKOoro paszsutusi. OH TaKKe MPeIIOKUI CYIIeCTBEHHO H3MEeHUTh popmar paboTsl
u npuHIUIbl popmuposanus CoBera 110 HayKe U 0Opa3oBaHUIO, BKIIOYHUTD B IO COCTAB WICHOB [IPABUTEIHCTBA
u CoBera besomacuoctu PO.

Vkas Ne 143 Boziaraer Ha CoBeT IIpu IIPE3U/ICHTE 110 HayKe 1 00pa3oBaHUIO (DYHKIIHH 10 OIIPE/IeJIEHUIO CTpaTe-
TMYeCKUX IIeJIeH, 3a/jad U IPUOPUTETOB HAyYHO-TEXHOJIOTUIEeCKOTo pa3BUTHs PO, a Taxoke 110 MPUHSTHUIO PEIIeHUH
0 pa3paboTKe U peay3aluy IPAaBUTEIbCTBOM BKHEUIITNX HHHOBAIMOHHBIX IIPOEKTOB TOCYIaPCTBEHHOTO 3HAYe-
Husl. TakKe yKa3oM IIOCTaHOBIISIETCS CO3/IaTh B Ka4eCTBE IIOCTOSIHHO JICHCTBYIOIIETO OpraHa IIpU IIPaBUTEIbCTBE
Komuccuro 1o HayqHO-TeXHOJIOTHIeCKOMY pa3BUTHIO Poccum.

A VIcTOYHUK



http://publication.pravo.gov.ru/Document/View/0001202103240040
http://kremlin.ru/acts/news/65201
https://d-russia.ru/s-1-ijulja-v-rossii-smogut-shtrafovat-do-200-tys-rub-za-prodazhu-ustrojstv-bez-predustanovlennyh-rossijskih-programm-podpisan-zakon.html
http://publication.pravo.gov.ru/Document/View/0001202103150017
http://publication.pravo.gov.ru/Document/View/0001202103150024
https://d-russia.ru/vladimir-putin-poruchil-podgotovit-novuju-gosudarstvennuju-programmu-nauchno-tehnologicheskogo-razvitija.html
https://���.��/
https://d-russia.ru/v-rf-sozdana-komissija-po-nauchno-tehnologicheskomu-razvitiju.html
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Bcepoccuiickaa cBeToTexHuyeckaa KoHpepeHuma 2021 npoinaer 15 anpena 2021 ropa B MockBe

Mepuarpynmna «DJIeKTPOHHKa» U JabOpaTopus «ApxXu-
JIAMT» MPUTIAIIAIOT IPUHATH YIaCTHAE B OJHOM U3 CaMBIX Sp-
KHX COOBITHII CBETOTEXHUYECKOU OTPACIU ITOrO roga — BO

BCEPOCCMIMCKAS
Bcepoccuiickoli cBeToTexHIUecKo KoHbepeHun 2021, KOTO- CBETOTEXHMYECKASA
pas npotiger 15 anpens 2021 roga B Mockse. KOH®EPEHL/A
OCHOBHOI1 LIeJIbI0 U IIPUOPUTETHON MUCCHeH KOH(bepeH- AL
LMY SABJISETCS OPraHU3alys JUajora MeXIy BCEMU YIaCTHU- C ) 15 cheapans, Mockea

KaMU CBETOTEXHUIECKOTO PhIHKA C LEJIBI0 OOCYKIeHUsS U pe- [] []
mIeHust HauboJjee OCTPHIX U HACYIIHBIX BOIIPOCOB U IIpoOIeM

OTpacii, BCECTOPOHHEE MOBBIIIICHNE KOMIIETEHTHOCTH ee paOOTHUKOB, a TaKKe yIIyOJieHre IeJIOBBIX CBS3EH U
B3aMMOITOHUMAHUS MEXXY IIPOU3BOUTEIISIMA U 3aKa3UNKaMU CBETOTEXHIYECKOH PO YKIIHH.

Ha xoH(pepeHINH ¢ TOK/IafaMy BBICTYIIST [IPEACTABUTENN BEAYIINX POCCUICKAX M HMHOCTPAHHBIX CBETOTEX-
HUYeCKIX KOMITAHUH — IIPOU3BOJUTENIEH U TOCTABITUKOB CBETOTEXHUIECKOM IIPOAYKIINU U CPE/ICTB NU3MEPEeHMUI,
HAYYHBIX U KOHTPOJIUPYIOIINX OPraHU3aIiil, pa3pab0OTINKH, CBETOANU3ANHEPDI, apXUTEKTOPHI. [[pHOpUTETOM HH-
dbopmarmonHoit yacTu KoHbepeHINNU SIBISETCS MaKCUMaJIbHast KOMIIETEHTHOCTD BBICTYIAOIINX C TOKJIAaMU U
COOOIIEHMSIME CIIEIMAINCTOB, CPEIX KOTOPBIX — JOKTOpAa M KaHAUAATHI HayK, npodeccopa U TOIEHTH BY30B,
BefIyIIIye CIIeIIUaINCThI TOJOBHBIX OTPAC/IeBBIX HMHCTUTYTOB.

Bcepoccuiickast cBeToTeXHUYeCKast KOH(bepeHIIMsI OPUEHTUPOBAHA MIPEXK/e BCEro Ha TeX IpefCcTaBUTeIel 0T~
Paciy, KOTo HHTePeCyIOT IPOIeCChl, IPOXO/SIINE B OTEYeCTBEHHON CBETOTEXHUIECKOU OTPACIN, KOMY BayKHA MH-
opmarius o mepe1oBhIX TEXHOIOTHX, Pa3pabOTKaX 1 OIBITE UX BHEIPEHUS, HEOOXOJUMBI CBeleHNS 00 H3MeHe-
HUSIX B CTaHJapTax, HOpMaTUBaX U TPeOOBAHMSIX, KTO IIEHUT OOII[eHNe C ITAPTHEPAMH U 3aKa3IMKaMu.

Koudepenrus npoitzier B popmate deThIpex HapauIeIbHbIX CePHUIT TOKJIANO0B 1 0OCYKIEHUI B CEKITUSX:

+  «CBeTomHo/b! I OCBETUTEIbHBIE IPHOOPHI»
*  «OcsemieHne 1 MpOEKTUPOBAHUE»
+  «IIudpoBusanus 1 NCKYyCCTBEHHBIN HHTE/UICKT B CBETOTEXHUKE»
+  «Cser B MenuIuHe ¥ IPO(pUIAKTUKE BUPYCHBIX HHPEKIIHIT»
7 Caitt koHbepeHI NN
7 ITporpaMma KOH(epEeHINH 1 3asiBKa Ha yJacTHe
7 Perucrpanus Ha koH(pepenmuio depes cepsuc TimePad

KonTaxTsl st cipaBo4no# nHbopMaruu: info@ecomp.ru; +7 495 741-7701

3a1<a3q1/1}<1/1, HOTpe6I/ITCHI/I CBETOTEXHUYIECKOU MIPpOAYKINHN UMEIOT BO3MOKHOCTD IPUHATH YIaCTUE B KOH(bC‘
peHnuu Ha HeKOMMep‘ICCKOﬁ OCHOBE. I[JI}I perucrpanuu Ha KOH(I)CPCHHI/IIO B Ka49eCTBE€ 3aKa349MKa, HOTp€6I/ITCJIH

CBETOTEXHUYECKOM IIPOYKIINHU, HY’)KHO OTIPAaBUTH 3anpoc Ha e-mail: mikhail.simakov@ecomp.ru;
+7 915 099-27-04, Muxann Cumakos, pykoBogutenb OprkoMurera KOHQepeHIInu

ITo BoIIpocaM BO3MOYKHOTO Y4acTHUs B KOH(EPEeHITUH ¢ 9KCIIePTHBIM TOKIanoM: sergnik71@mail.ru;
+7 916 191-86-41, Cepreit Huxudopos, pykosopuresb [IporpaMMHOro KoMuTeTa KOH(pEpEHIINN
7 Bceepoccniickast cBeroTexHndeckast KoHdepennus 2020: kak 910 6b6U10

ExpoElectronica 2021 —mexayHapoaHas BbICTaBKa I1eKTPOHHbIX KOMNOHEHTOB,
mopayneii  KOMREKTYIOLMX

13—-15 anpens 2021 roga, Poccust, Mocksa, MBI «Kpokyc Oxcrio»

ExpoElectronica — camas xpymnHas B Poccun MeXXIyHapoIHas BHICTaBKa QJICKTPOHHBIX KOMIIOHEHTOB, MOJLY -
Jeit u KoMIuteKkTylomux. OHa nmpoxonut coBmectHO ¢ ElectronTechExpo. BMecTe BBICTaBKH OXBaThIBAIOT IIOJIHBII
LMKJI TPOU3BOMCTBA 9JIEKTPOHUKH U SABJISIOTCA HEM3MEHHBIM MECTOM BCTPeUN /i IuzepoB uHaycrpun. Ilo man-
HbIM OOIIepOCCUIICKOTO PedTHHTA BBICTaBOK (20172018 rr.), 9T0 KpynHenine B POcCHH BHICTABOYHbIE IIPOEKTHI
B cepe 2TeKTPOHUKH.

A CaiiT BBICTaBKU



https://ledconf.com/
https://disk.yandex.ru/d/YkQ-e3zNmblABw
https://mediagruppa-elektronika.timepad.ru/event/1566917/
mailto:info@ecomp.ru
mailto:sergnik71@mail.ru
mailto:sergnik71@mail.ru
https://www.youtube.com/watch?v=R_1H7ULQoUw
https://expomap.ru/places/crocus-expo-international-exhibition-centre/
https://expomap.ru/expo/electrontechexpo-2021/
https://expoelectronica.ru/

