NPEAIOXXEHUA NO dOPMUPOBAHUIO
LEHTPOB KOMNETEHLUIA
3/IEKTPOHHOU NPOMBbILWNEHHOCTH
BOPOHE}XCKOWU OBJIACTU

Joknan
[MaBna [NaBnosumya KyuLbko

[eHepanbHoro anpektopa AO «HANIT»




MECTO LLEHTPOB B CTPATEIMUA
PA3SBUTUA SNEKTPOHHOM
MPOMbIWNEHHOCTU

CTPYKTYPA 3IEKTPOHHOW OTPAC/IU
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NOTEHUMAN SNEKTPOHHOM
NMPOMbILWJIEHHOCTMU
BOPOHEXCKOU OBJIACTU

KpynHble npeanpuaTtusa
PagMN03/IEKTPOHHOM
NPOMBbILNIEHHOCTH

e AO «KoHuepH «Co3Be3gue»

BY3bI, umetoLme noaxogALLyo Hay4yHyo
HanNpaB/IEHHOCTb

An3anH-UeHTpbI ®abpukun, cbopka

AO «HUUIT» e AO «B3MM-C»

AO «KTU, «JTEKTPOHUNKA» * AO «B3MM-MuKpoH»
AO «MKK Mwunangp» B r. BopoHex

AO «Moaynb-B»

AO «CKTB 2C»




3/IEKTPOHHbLIU KNACTEP
BOPOHEXA

lfopoa BopoHek u BopoHexcKasa 061acTb UCTOPUYECKU ABAAETCA OAHUM U3 TNAEPOB
3/1eKTPOHHOM NpOoMbILLIEHHOCTU Poccuiickoit deaepaumu. B HacToswee Bpems B
3N1eKTPOHHbIN Knactep 061acTn BXOAAT BeayLwwme npegnpuatna pepepanbHOro ypoBHs:

® AO «HUMUIT» — WMHHOBAUMOHHOE npeanpuaTUue, ® AO «B3MN-C» — pa3paboTumk 1 nponssoantens (Bxoaut
obnapatouwee cobCTBEHHbIM UCMbITaTENbHbIM U AN3ANH B TPOWMKY /AunaepoB no ob6bbemam BbiNyCKaemomn
LEHTPOM, KPUCTaNbHbIMM n c6b0pOoYHbIM anemeHTHon 6a3sbl B PD) 31eKTPOHHOM KOMMOHEHTHOM
NPOM3BOACTBOM, ABAAKOWEECA OAHUM U3 BeayLinx 6a3bl, CnNeuManmnsmMpyroWmMinca Ha BbIMYCKE CUIOBbIX
OTeYeCTBEHHbIX  pPa3paboTuMKOB U MOCTaBLULMKOB AVCKPETHbIX NPUbopoB M Moay/en, NPOrpaMmMUpPyeMbIx
MHTErpanbHbIX MUKPOCXEM, 3NEKTPOHHOM NIOTUYECKMUX WHTErpasibHbIX CXeEM B ManorabapuTHbIX,
KOMMNOHeHTHOM 6a3bl CBY 1 CMN10BOM SNEKTPOHUKY; MHOFOBbIBOAHbIX Kopnycax, H6ecKkopnycHom

® AO «B3NMN-MuKpoH» — ogHa M3  BeayluX NCNONHEHUW,

«KpeMHueBbIx» pabpuk Poccum, cneymanmsnpyrollanca
Ha pa3paboTke M NPOM3BOACTBE KPWUCTANNOB ANA
NoAyNnpPoOBOAHUKOBbIX NPUOOPOB CUNOBOM INEKTPOHUKMU
N MHTErpanbHbIX MMKPOCXEM, A TaKKe NpeacTaBaaoLw,as
«bayHApu» ycayrn no obpaboTke NAacTUH AMaMeTPOM
76, 100, 150 mm no 8 coBpeMeHHbIM TEXHONOTUAM;




AO «KTU «INMEKTPOHUKA» — nupep B Poccum
no paspaboTke W MNPOU3BOACTBY MNPOrpPamMmmMpyemblxX
JIOTUYECKMUX MHTErpabHbIX cxXem (MAnC)
M NporpammumpyembiXx  MNOMb30OBaTeleM  CUCTEM
Ha Kpuctanne (CHK);

AO «Mopaynb-B» — pa3paboTumk pagmosneKTPOHHOWM
annapaTypbl, CNOXHOOGYHKUMOHaNbHbIX (CP) 6nokoB
ans  CHK, cneuuanMsmpoBaHHOroO MNPOrpammHOro
obecneyeHus, M3roToBUTE/Ib  PAAMOINEKTPOHHOM
annapaTypbl;

Kpome Toro, B permoHe nmeertca A0CTaTOYHOE KO/IMUYECTBO
BY30B, cNOCO6GHbIX pelaTb Kak KaapoBble, TaK U HayuHble

3a4ayun pa3snUTUA 3I'IEKTp0HHOl7I NMPOMDLILL/IEHHOCTM!.

3/IEKTPOHHbLIU KNACTEP
BOPOHEXA

AO «CKTb 3C» — oamH u3 Beaywmx pa3paboTyMKos
paanaLMOHHO-CTOMKUX aHanoro-uMdpoBbIX
npeobpasosatenenn (ALM), uMdppoBbIX NPUEMHUKOB
(LLM) n aHanorosbix MUKPOKOHTponepos (AMK).
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MPOBJIEMbI U PELLEHNA B OBJ1IACTU
MPOrPAMMHOIO OBECINEYEHUA
U NPOEKTUPOBAHUA

HeobxoanmocTb CaMOCTOATENbHOTO OpraHusauyms LeHTpa KONINEKTUBHOTIO
peweHna npobaemobl goctyna K CAMP NPOEeKTUPOBaAHUA

OTTOK KBannMdULMPOBAHHbIX KagpoB dopmupoBaHME aKTyanbHbiIX 0OpPa3oBaTENbHbIX
nporpamm

[MoTepA NnpnBNeKaTeENbHOCTH

BbiCLLEro obpasoBaHma B 0b6nactu Monck u otbop Ana paboTbl HA BOPOHENKCKUX

PagMNO3NEKTPOHNKHA npeanpuUATUAX NEPCNEKTUBHbLIX CTY4EHTOB

BoBneyeHne Hay4yHbIX Kaapos BY30B B pelieHune
Hay4YHbIX W NPUKNAGHbIX  33a4ay  UeHTpa
KOMneTeHunm




BO3MOHbIE YYACTHUKU LK
BOPOHEXCKOWU OBJIACTU

MNpeanpunatua

AO «HUUIT»

AO «KTL «3J/TEKTPOHUKA»

AO «IMKK MunaHap» B r. BopoHex
AO «Moaynb-B»

AO «CKTB 2C»

AO «B3MMM-C»

AO «B3lMM-MukpoH»

- BI'Y
« BITY
« BITITY

Bblpa3nam 3anHTepecoBaHHOCTb

e AO «Ipynna «KpemHun In»
r. bpAaHckK




NMPEANATAEMBbBIE NMYTU PELLEHUA
B NJ/IAHE PEAJIUSALUUUN «CTPATEINU
PA3SBUTUA MUKPOSNTEKTPOHUKU A0 2030»

OPTAHM3ALMA LLEHTPOB KONNEKTUBHOIO MPOEKTUPOBAHMUA (LLKN)
MWKPOS/IEKTPOHUKM NO OAHOW U3 TPEX MOAENEWN:

MwuHycom opranusaumm LUK Ha 6a3e cyuwlectByowmx B BopoHexKcKko o6nacty By30B ABAAETCA
nx cnabasa xo3goroBopHaa AeATeNbHOCTb B 061aCTU MUKPOINEKTPOHUKU C MCNONb30BAHUEM
CAIP, oTcyTcTBME PEcypcoB U CMELMaNINCTOB, CNOCOOHbIX NoAAepPKMBaTb AeAaTeNibHOCTb LIKIM
B pexume 24/7. N3-3a 3TOro y By30B HET 3aUHTEPECOBAHHOCTU B PELUEHUN TEXHUYECKUX
npobnem LIKIM B MMHMManNbHble cpoku: Hegena npoctosa LKIM ans By3sa — cpbiB HECKOAbKUX
NPaKTUYEeCcKMX U NabopaTopHbix paboT y CTyAEHTOB, ANA NPeanpuUAaTUM — cpbiB cpokoB OKP
n 6onbluMe AEHEXHbIEe NOTEPU.

Ha 6a3e oTpacnesbix
BY3os

Ha 6a3e TexHOMapKoB B BopoHecKoli 061acTM OTCYTCTBYHOT TEXHOMAPKU C BbICOKOM KOHLUEHTPauuen npoeKToB no
C BbICOKOI 3N1EeKTPOHUKE, MO3TOMY €AMHCTBEHHbIM BapPWAHTOM OPraHM3auuu LEHTPa KOANEKTUBHOIO
KOHL,EHTpaLueli NPOeKToB NPOEKTUPOBAHNA ABNAETCA OpraHM3aLma ero Ha 6ase y»ke CyLecTBYOLWEero nPoMblILL/IEHHOTO

no 3/1eKTPOHUKe npeanpuaTus.

Ha 6a3e npombilNeHHbIX LUKMN Ha 6a3e AO «HUUNIT» moxkeT cTaTb @

npeanpuUAaTUn nepBbiM permoHasibHbIX LleHTpoMm B Poccuum.
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PECYPCbl, HEOBXOAUMDbIE
Anda OPTAHU3AL WU LK

®EOEPAJIbHbIE B/IACTU

NMpombiwneHHble nunueHsnn  CATP P — Cnctema paboumnx MecCT

(b. Cadence, ¢. Mentor Graphics,
. Synopsys, ¢. Altium, ¢. Xilinx)

Cuctema ans pa3paboTku,
BbIUUC/IEHUIA U XPAHEHUS AaHHbIX
npoektoB CAIP (cuctema xpaHeHuA
NAHHbIX U CETb XPaHEHWUA AaHHbIX,
4YacTb CepBEepPHON MHPPACTPYKTYpbI -
CepBepPbl MPUIOKEHUM; UCTOYHUKMU
NUTaHKUA, cepBepHble WKadbl)

CoBpemeHHble CUCTEMDI
NPOTOTUNMPOBAHUA U cpeacTBa AaA
YOQANEHHOro A0CTYNA K HAM

KOHCTPYKTOPOB AN AUCTaHUMOHHOWM
pabotbl ¢ 3D rpaduKon (cepsepbl €
rpaduyeckummn  yckoputensmm ana
co34aHuA NHOPACTPYKTYPbI
BMPTYabHbIX paboumnx mecT
KOHCTPYKTOPOB, NIMLUEH3UM Nno
MHOPACTPYKTYPbI BUPTYaNbHbIX
pabounx cTtonos)

Cuctema AMCTAHUMOHHOIO A0CTyna
K pabouymm mectam yepes3 UHTEPHET,
B TOM YMcC/ae MapLupyTU3aTop AocTyna
ana  obecneyeHUa  KONNEKTUBHOM
paboTbl M AocTyna C YA3NEHHbIX
NA0LWaA0K
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PECYPCbl, HEOBXOAUMDbIE
Anda OPTAHU3AL WU LK

NPEANPUATUA PETMOHA/IbHbLIE BJIACTU

dopmupoBaHue
®opmuposaHue bubnunotex IP- : O6§830§3T€!‘IbeIX nporpam : NHdpacTpyKTypHas
6/10KOB M rOTOBbIX PeLleHUA : noAAepHKKa
MO MUKPO3/IEKTPOHUKE

Yuactue B 06pa3oBaTenbHbIX Ot60p cTyAeHTOB ANA 7_ 3aKkoHoAaTeNbHaA NoaaepKKa
NPOrpamMMmax By308 MPOXOXKAEHMA NPAKTUK i

OpraHn3auuna No4aroToBKU
KaZpoB NpeanpuAaTUi no
HanpaB/ieHUAM aCcnMPaHTYpPbI
N LOKTOPAHTYpPbI

YyacTtme B XO3,£I,OI'OBOpHOl\;1
AeATeNIbHOCTU BY30B

OpraHusauma
NPOM3BOACTBEHHbIX MPAKTUK
Ha NPOW3BOACTBAX

C nocnenyoLwmm
TPYAOYCTPOMUCTBOM




LEHTP TEXHO/TOMMYECKUX

KOMNETEHUUU

MpuHMMan BO BHUMaHMe NonoXeHusa «CtpaterMm pa3BuTuaA 31€6KTPOHHOM NPOMbILLIEHHOCTU PoccUiicKomn
depepauunmn Ha nepuop Ao 2030 roga», uenecoobpasHo co3gatb Ha 6ase NpoPUNbHbIX NPeaNPUATUIA U
BY30B BopoHeXCKoi 061acT LEeHTP TEXHONIOrMYECKUX KoMneTeHuuii obecneunsatoume:

1.

Co3paHune KpemHueBor ¢GabpuKM MNONAHOrO UMKAA MO
TEXHOMOTUM  HUTPUAA rannMa  Ha KPEeMHUU,
npeaocTaBnaowyo  ¢ayHAPU  YCAYrM  C  MOJIHOWM
aTTecTaumnen TEXHO/I0MMYECKOTO npouecca 7
npeaocTaBieHNneM COOTBETCTBYOLLMNX npaBuA
npoeKtupoBaHua (PDK).

MpoBeaeHNe KOMMAEKCHbIX Hay4HbIX MCCAeA0BaHUMN
B 0b6nactm  co3gaHuA  NepcneKkTUBHbIX — U34enui
3/1eKTPOHHOW KOMMNOHEHTHOW 6a3bl.

3.

MenkocepuinHoe U KpyrnHOCEPUIMHOE NPOM3BOACTBO
coBpemeHHoM IKB rpaxaaHcKoro U cneumasnbHOro
Ha3HayeHus C NCMoNb30BaHUEM nepenoBbIxX
TEXHOMOMNI COOPKU U UCMbITAHUM C BO3MOMKHOCTbIO
rogoBoOro BbIMycka usaenunin B konndecrse Ao 100 MaH. Wwr.,
C AOCTyNnoM Au3anH-ueHTpoB no pa3pabotke IKb
K  COBPEMEHHbIM  OTEYECTBEHHbIM  TEXHO/OTMAM
KOPMNYCUPOBAHUA U UCTbITAaHUA.

T




M3rotossieHne BbICOKOTOYHOWM

Pa3paboTKy n
cneumnanbHOM TEXHONIOTUYECKOM OCHACTKM WU AeTanemn
kopnycos JKb.

«dayHapu»  ycayrm B 06/M1acTM KPUCTa/IbHOTO
NpPou3BOACTBA cUnoBow NoNynpoBOAHMKOBOM
3NEKTPOHUKU U UHTETPasIbHbIX MUKPOCXEM.

Pa3paboTKy TEXHONOrMN NPOM3BOACTBA KPUCTANNOB,
B TOM yucne pagMauMOHHO-CTONKHUX, ona
NnonynpoBOAHUKOBbLIX npubopoB cunoson, BY mn CBY
3/IEKTPOHUKMU N UHTErpasibHbIX MUKPOCXEM, BK/tOYaA
N/INC oTeyecTBEHHOrO NPOM3BOACTBA.

LEHTP TEXHO/TOMMYECKUX

KOMNETEHUUU

moaynemn
OCHOBe

MoHTax " cbopKy Y3108 7
PaAN03NEKTPOHHOM annaparypbl Ha
MMeloLLMXCA pa3paboTok.

MoAroToBKY M pasBUTME KaZpoBOro pecypca B obnactu
NPOEKTUPOBAHUS MNOJYNPOBOAHUKOBbLIX MNPUOOPOB U
NHTErpasibHbIX MUKPOCXEM.

.




MPOBJIEMbI U PELLUEHUA

e CymmMpoOBaHME KPUTEPMEB ONbITA

M 0e/fI0BOM penyTtaumm
bonbwaa KOHKypeHUUa 3a peaepanbHble A penyrat,

MPOEKTDI e [lpeanoxxeHme ny4Ymx ycaoBum

Ha KOHKypCcax
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MPOBJIEMbI U PELLUEHUA

dopmmnpoBaHmMe 3aKOHYEHHbIX Liernoyex
3anpoc Ha BbINO/HEHME NPOEKTOB, pa3paboTKM OT Hay4yHOM MAen A0 CEepUIMHOro
Tpebylolwmnx TEeCHOW Koonepauuu NpPon3BOACTBA

HayKN 1N NPOMbILLUNEHHOCTU
[lekomno3numa obwWux 60onblNX MNPOEKTOB

3anpocC Ha BbINOJIHEHWE MPOEKTOB, No KOMNETEHLUMAM NPEANPUATUN

Tpebyouwmx 60bLLNX pecypcos
cDOpMMpOBaHMe 3dKOHY€EeHHbIX TeXHON0run-

YeCKMX Leno4Yek Ha 6ase yxe umetolleroca
TEXHO/I0rMYECKOro 0bopya0BaHUA NPEeANPUATUIA




EAUHbINA BEKTOP PA3BUTUA

9
LEHTP
TEXHOTOTUYECKUX
KOMMNETEHLNW
r. BopoHek Bl IS
hal.
N 1A S

LIleHTp TEeXHONOrMYecknUx KOMMETEHUWUIA no3BOAUT CHOPMMPOBATL
eMHbIN BEKTOP Pa3BUTMA INEKTPOHUKN BopoHexcKon obnactu.




AHATUTUYECKUA
LLEHTP

AN3AUH LUEHTPbI

NPOW3BO/ACTBEHHbIE LLEHTP NPUHATUA
JIIHEVKU (GAYH/PW) PELLEHUI

WHTEFPUPOBAHHbIN

WUCNbITATE/IbHbINA LLEHTP
®UNHAHCOBO-

39KOHOMMUYECKUN
I KBAMOULMPOBAHHBIE oK
MOCTABLLMKM 3KB UM b/l

NPUMEPHbIN (BO3MOXHbIN)

COCTAB LUTK
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AOPOXHAA KAPTA PA3BUTUA GAN 9Kb

PaspaboTtka
TEXHOMNornm
TPaH3UCTOPHbIX

PaspaboTka n e

npousBoacteso GaN
npmbopoB
C NPUMEHEHNEM
KpucTannoB 3apy6eXKHoro
npounssoacTea

MN3rotoBneHue
KpUCTasnioB Ha
foundry cdbabpukax

YUCTbIX

2013 2014 2015 2016 2017 2018 2019

OcBoeHue
CEPUNHOro
Nnpou3BOACTBA
npnbopoB

Pa3paboTka cobcTBEHHON
TOMOMOMMM N KOHCTPYKLIMK
kpuctannoB GaN-on-SiC

CTpountenbcTBo

MOMELLEHNI

PacwvpeHne HoMeHKknaTypbl
CB\ tpaH3uncTopsbl: 50B, 1500BT, X-AnanasoH
CBY MUC: 28B, 100BT, X-Anana3oH
CwunoBble TpaH3ucTopbl: 650B. 10A

OcBoeHue oTaernbHbIX
NOCTPOCTOBbLIX OnepaLui
Ha coOCTBEHHOM
TEXHOMNOrN4Yecomn NMHUM

lNpoun3BoacTBo
Ha cobCTBEHHOM
TEXHOMOrM4YEeCKon NNHUK

2020 2021 2022 2023 2024 2025

dopmmpoBaHne cobCcTBEHHOIO
MOMHOrO TEXHOMOrMYECKOro
LMKNa KpUcTanbHOro
NPOM3BOACTBA C €r0 OCBOEHMEM

HNOKP
TexHosnorug
GaN-on-Si

CepuiHble nocTaBku NpubopoB kateropun kadectesa OTK
PaspaboTka npubopos kateropumn kadectea BIl [MocTaBka npubopoB kaTeropun kavectsa Bl




L SRS

OOPOXHAA KAPTA CO30AHUA BA30OBOIO
TEXHOJIOTMYECKOI'O NMPOLIECCA
NMPOU3BOACTBA KPUCTAJIJIOB GAN-ON-SI

HEOBXOAMbI MHBECTULIMN HA OOOCHALWLEHUWE KPUCTAJTIBHOIO NMPOMN3BOOCTBA
MO TEXHOJIOT MU HUTPUOA TATTNNA HA KPEMHUW (GAN-ON-SI)

MakeTupoBaHue n
oTpaboTka OcBoeHune
HOMEHKNaTypbl pa3paboTaHHOM

kpuctannos CBY un HOMEHKNaTypbl
CUNOBbIX MPUBOPOB

CUNoBbIX NPUMBOpPOB kpuctannos CBY un

no npasunam
Ha TexnpoLecce — CUIoBbIX NpubopoB

NPOEKTUPOBAHUS
> 3 P npoTtoTune Ha cobCTBEHHOM
OcBoeHue oTaernbHbIX MOCTPOCTOBLIX Onepawuuii Texnpouecca — (dbayHapH TexnpoLiecce
npoTtoTuna
Ha UMerloLLeMcs TeXHONormyeckom obopyaosaHnm Y NPOM3BOACTEO)

2018 2019 2020

PaspaboTtka
HOMEHKnaTypbl
kpuctannos CBY un

lNprobpeTerHne nuueH3un
MonyyeHune npaBun 1 nognvcaHve
NPOEKTMPOBaHUA AN cornatleHus no
TexmnpoLiecca - mpoToTuna TexnpoLieccy
nsrotosneHnss GaN-on-Si
CBUY 1 cvnoBbix npubopos

CospaHusa 6a3oBoro
TEXHOSOornM4yeckoro npovecca lMpounsBoacTBo
npounssogcTea kpuctasnnos GaN- GaN-on-Si npubopos
on-Si




GaN 3/IEKTPOHUKA

Pa3paboTaHoO M OCBOEHO NPOU3BOACTBO bonee
30 munoe GaN CBY mpaH3ucmopos

CUIOBAA

CBY 3/IEKTPOHUKA 3NIEKTPOHUKA

NCcTOYHMKM nuTaHuAa, UBI

i
s
- ; . ' .

Mbpunabl n dnekTpomobunm

T Ced XX

Pa3paboTaHo M 3anyLLeHO B NpOU3BOACTBO
4 muna GaN cunoebix MPAH3UCMOPHbLIX Kpucmanna

3G/4G/
basosble cTaHuum LTE

O6opoHKa, M3CCC, doToaneKkTpnyeckan r H H
CNYyTHWKOBAA CBA3b MPOMbILLIEHHOCTb

AO«HUNIT»




U3MEPUTENIbHbIN KOMNEKC

21 pabouee mecTo U3MmepeHUA MasIoCUrHaNbHbIX, cTaTudeckux u CBY napameTtpos 60s1blioro curHana

Onana3oH HanpsaeHui: ot 0,5 mKB a0 3 KB; * [InanasoH vactoT: 0,6 — 18 IMTu;
Onana3oH TokoB: oT 10 ¢A ao 1500 A; J
MaKcmmanbHaa MMMNYAbCHAA MOLWHOCTb: A0 22,5 KBT; e KCBH 1:20

MpeynsnoHHoe usmepeHue 3ﬂ€KTpM‘-I€CKOV1 E€MKOCTHU Ha

yacTtotax ot 1 Kl'y go 5 MIy, ¢ TouHocTbto 0,2 % : 01 0,01 Nnd
00 1 mKo.

MakcumanbHaa CBY mowHocTb: < 4008BrT;




OGOPY1OBAHMUE
CEOPOYHOIO NMPOU3BOACTBA

17 aBTOMaTUYECKUX M NONIyaBTOMaTUUYECKUX YCTAaHOBOK C60pOUYHOro npons3soacTea

Palomar 3500, 3800, 3880 Delvotec G5, G5DA

MOHTaX KpUCTaNN0B METOAO0M nanKku ° Pa3BapKa BHYTPEHHUX BbIBOAOB

PexwM paboTel — aTomaTUIeckui Pexxnm paboTbl - aBTOMaTUYECKMI




ObOPYAOBAHUE
KPUCTAZIbHOIO NPOU3BOACTBA

O6o0pyaoBaHue 3aKynneHHoe B pamKkax PLIM ana KpucrtanbHoro npoussoacrsa GaN TpaH3ucTopoB

Crennep NSR-2205i12D YCTaHOBKa HaHeceHMAa, nNpoABAEHUA YCTaHOBKM  XMMMYecKor 06paboTku
MwuHUManbHbIn pazmep 0,28 mKm n cywku potopesmncta SK 80EX nnactuH Geneve Model n Dubai Model
Onametp nnactuH 100 1 200 mm OnameTtp o06pabaTbiBaembix MNAACTUH

OnameTp nnactmH 100 n 200 mm
100 n 200 mm




ObOPYAOBAHUE
KPUCTAZIbHOIO NPOU3BOACTBA

O6opyaoBaHue 3aKynaeHHoe B pamKax LM gna KpucranbHoro npoussoacrsa GaN TpaH3UCTOpOB

YCTaHOBKa yTOHeHUA nnactuH DTG YCTaHOBKa M1a3mMo-XMMUYECKOro yaaneHus Knactep Versalis fxP
8440, «TarKo» yTOHEHME NAACTUH ¢doTtopesuncta P200 Mogaynwn Rapier, PVD, RHSE
anametpom 200 mm AnameTp nnactmH 100 n 200 mm [vametp nnactmH 100 1 200 mm

Onametp nnactuH 100 n 200 mm




AWN3AUH LEHTPbI
MO NPOEKTUPOBAHMUIO

CyLiecTBYIOWMUMN HAYYHO-TEXHUYECKUU 3a4en npeanpuaTuii B o6nactu pa3paboTku u npomnssoacrea
NOAYNpPOBOAHMUKOBbIX NPUOOPOB U MHTErpasibHbIX MUKpocxem, BKAtovasa NMNJIUC, no3sonser co3gatb CeTb
AN3aAH-LEHTPOB NO NPOEKTUPOBAHUIO:

® nporpammunpyemMbix «CUCTEM-HA-KPUCTANNE», KCUCTEM-B-KOPMyCe»
M NporpammHoro obecneyeHma gna AaHHbIX CUCTEM;

® npoueccopoB uMppoBon 06paboTkM cUrHana;

LI,M(I)pOBbIX M aHaN0roBbIX NHTErPa/ZIbHbIX CXeEM Pa3/IMMHOITO HAa3HAYEHUA;

® nonynpoBoaHUKOBbIX NpUbopos cunosoi, B4 n CBY aneKTpoHUKM.

[apaHTUPOBAB MHOXECTBEHHbIN AOCTYN ANU3aNH-LEHTPOB, npeanpuaTnii n BY3os Poccumnckon Pegepaumnm K LEHTPY TEXHOIOTUYECKUX
KOMNETEHUMN U KONJIEKTUBHOIO NPOEKTUPOBAHMA, C BOSMOXHOCTbIO GayHAPU NPOM3BOACTBA HA HUTPUA, FANZIMEBOM KPUCTANIbHOM
dabpurke, BopoHekckana 061acTb 3aC/yKEeHHO NOATBEPAUT CTATYC penepasbHOro LLEHTPA 3/IEKTPOHHOM NPOMbILLAIEHHOCTH

B LleHTpanbHO-YepHO3eMHOM pernoHe.




CBY HanpasneHne AO «HUNIT»

1. MowHble BY n CBY 2. YcunutenbHble
TPaH3UCTOPbI MOoAyN

3. MUCun TNCCBM

1.1 KpemHuessble 2.1 B MMHUATIOPHOM
bunonspHoble Kopnyce

1.2 KpemHuesble
nonesble 2.2 Tuna «Pallet»

DMOS n LDMOS

1.3 GaN HEMT 2.3 B meTtannnyeckom

9KPaHNPOBAHHOM

(TBN3)
Kopnyce




PaspabomaHo u ebiryckaemcsi 6onee 30 munoe mpaH3ucmopos

KPEMHUEBBIE MOLLUHbIE CBY
BUNOJIAPHDBIE (BJT) U NOJIEBBLIE (DMOS)

TPAH3UCTOPb
AO «HUNIT>

C60po4HOe Npon3BOACTBO NOJSTHBIN LIUKIT

[lnana3oH 4acTorT: no 1090 My
BbixogHast MOLLHOCTb: no 600 Bt
KoadppuumeHt yecunernna: o 10 ob
KMma: 0o 60 %
HanpsikeHue nutanus: oT 7,500 50 B




KPEMHUEBbLIE MOLWHbIE CBY
NMOJNEBbLIE LDMOS TPAH3UCTOPDI

PaspaboTka - [JuzanH-ueHTp

CbopoyHoe nNpon3BoaCcTBO INORANICED

=20
- . .

e [lnanasoH 4acToT: no 1550 Mlru

 BbixogHasa MoOLHOCTb: 0o 1200 Bt

o KoadbdpuumeHt ycunenuma: o 20 gb

o KI: 0o 60 %
Hanps»keHne nutaHusa: 28 B,50B

KonuctanbHoe
P [MAO «MnKPOH»
NpPoOn3BOACTBO

PaspabomaHo u ebirnyckaemcsi 6onee 40 muro8 mpaH3ucmopos




HUTPUAO TANNMEBBLIE MOLLUHbIE CBY
TPAH3UCTOPbI (GAN HEMT)

PaspaboTka - [JusanH-LueHTp
/ Cbopo4Hoe Npon3BoaCTBO

LleHTp namepeHnin n ncnbiTaHnmn

AO «<HNNST»

e [lnanasoH 4acToT: no 12 Iu
e BbIxogHaa MOLHOCTb: no 400 Bt
o KoadhdpuumneHt ycunenma: o 20 gb

o KMMO: 0o 70 %

e HanpsxeHue nutaHus: 28 B, 50 B

KpuctansHoe WIN Semi (GaN-on-SiC), TaiiBaHb
NPOnN3BOACTBO |IGaN (GaN-on-Si), TansaHb

PaspabomaHo u ebiryckaemcsi 6onee 20 munoe mpaH3ucmopos




MOLOYNU YCUNUTENEA MOLHOCTM
(MO YN CBY)

PaspaboTtka - [JnsanH-LueHTp

C6OpOYHOE NPOU3BOACTBO INORAINICID

LleHTp namepeHnn n ncnoiTaHnu

e JlnanasoH 4yacTorT: no4lmy
 BbIxogHas MOLWHOCTb: no 1 kBt

PaspabomaHo u ebiriyckaemcsi 6oriee 100 murioe modyrnel



BbicokonpounsBoauTebHble
npoueccopsbl LLOC (DSP)

PagunauMoHHOCTOMKME
npoueccopsbl LLOC (DSP)

BbicoKonpousBoauTenbHble
DSP-npoueccopsbl
VLIW-apxuteKkTypbl

32- 1 64-6UTHblE
MUKponpoueccopbl (SoC) ——
C NoAJEePKKON TEXHOIOTUN
NCKYCCTBEHHOIO UHTE/N/IEKTA

Heliponpoueccopbl

HanpasneHne MMC AO «HUUIT»

COBCTBEHHOM apXMTEKTYPbl, ——
peanusytolen GyHKLMN
CBEPTOYHOM HelpoceTu.

YHuBepcanbHble
MUWUKPOKOHTpOANEPDI

PagnaunoHHOCTOMKNe
MWKPOKOHTPOANEPDI

MWKPOKOHTpOAIEPDI
Ha 6a3e sgep ARM Cortex

MUKpPOKOHTpOAIEPDI
peanbHOro BpemeHu

MUKpPOKOHTpoANepbl Ha Hase
apxuteKTypsbl RISC-V

LA, AU v cnnosble UMC

BoicTpoaelicTeytowme ALLM
KOHBENEepHOro TMna
c bbicTpogelicTBnemM
He meHee 200 MSPS

DC/DC-npeobpa3zoBartenu
CUHXPOHHOrO TUMa
C BO3MOYHOCTbIO
KacKagMpoBaHUA Ha
pa3iMyHbIE HaMPAXKeHNs
M Harpy3o4Hble TOKK




BbICOKOMPOU3BOAUTENBbHbIE
MPOLIECCOPbI LIOC (DSP)

PaspaboTtka - [JusanH-ueHTp
Cbopo4yHoe Npon3BoaCTBO

LieHTp namepeHnn n ncnbitTaHnn

AO «HNNOT»

e PaspsgHocCTb: 32 -64
 [lpon3BoaANTENbHOCTD: 1 GFlops — 1TFlops
o ApxutekTtypa: WLIV

* HasHadeHune: cucteMbl MAEHTUPMKALMKN, pacno3HaBaHne
peyn n obpasos, CUCTEMbI MICKYCCTBEHHOIO UHTENMEKTA

KpuctanbHoe MAO «MuKpOH»
Npon3BOLCTBO TSMC, UMC, TansaHb

PaspabomaHo u ebinyckaemcsi 6onee 20 UMC




PaspaboTtka - [JnsanH-ueHTp
Cbopo4Hoe Npon3BoaCcTBO

YHUBEPCAIJIbHbIE

MMKPOKOHTPOIJIEPDI

AO «<HANDOT»

LieHTp namepeHnn n ncnbitaHnm

e PaspsgHocCTb: 8-32
e [lponsBognTenbHOCTD: 800 DMIPS
e ApxuTtekTypa: RISC

» HasHayeHune: poboToTeEXHUKA, aBTOANEKTPOHMKA, BIJIA,
aBTOMaTM3aums npomsBoacTBa

MAO «MWKpPOH»
KpucransHoe TSMC, UMC, TarBaHb

Npon3BOACTBO HHGRACE, KHP
X-Fab, l'epmaHus

PaspabomaHo u ebinyckaemcs 6onee 50 UMC




LIAIM, AUM U CUJITOBbLIE UMC

PaspaboTtka - [JnsanH-LueHTp

CbBopo4Hoe Npon3BoaCcTBO AO «HANIDT»

LU

LieHTp namepeHnn n ncnoitaHnm

LIAMN AU DC/DC

* PaspsgHocTb: 8 - 24
* [lpoussoguTtenbHocTb: 1,2 GSPS
* Bpewms yctaHoBneHus: < 10 HC

HanpsikeHne BxogHoe: 8 — 40 B
HanpspkeHne BbixogHoe: 1,2 - 37 B
Tok Harpy3ku: 3 A

Pa3pagHocTb: 16
[MpounsBoauTenbHOCTL: 64 KSPS

MAO «MuUKpoH»

KpuctanbHoe TSMC, UMC, TaiiBaHb

HHGRACE, KHP
X-Fab, N'epmanus

NMPOV3BOACTBO

PaspabomaHo u ebinyckaemcs 6onee 20 UIMC



B/IATOAAPIO 3A BHUMAHME!
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