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MuKpO- 1 HAHO3JIEKTPOHHbIE TEXHOJOT U U
CUCTEMBI

Kpanudpukanus: WHKeHep 3JIeKTPOHHOM TEXHUKH

DopMbI 00y4eHus - JTHEBHAs (6roKeT/IIIaTHO), 3a04Hast
(OrokeT/IIaTHO), JHEBHAs COKpamieHHas ¢opMa Ha OCHOBE CPEIHETO
CIEIUAILHOTO 00pa3oBaHusl (OIOKET/TIIATHO) MOAbKO 0714  6bINYCKHUKOG
Munckozo 2ocyoapcmeenHno2o  6vicuiec0  pPAOUOMEXHUYECKo20 KOiedxca
(MI'BPK) 1o y4yeOHBIM IUIaHAM CHEIUAIBbHOCTEH CPEIHEro CIEelHaIbHOTO
obpazoBanust MI'BPK, cornacyromumcest ¢ yaeOHbIMH TUIAHAMH COOTBETCTBYIOIIUX
crienuagbHOCTe| Bhiciiero oopazosanus bI'YIP.

N3nenns MHKPOIJIEKTPOHHUKHN —
VMHTETPAJIbHBIE MUKPOCXEMBI Pa3JINYHOM CTEIICHEU
MHTErPALlMM, MHUKPOCOOPKH, MHUKPOIPOLECCOPHI,
MUHH- U MUKPO-DBM — mo3BOJIMIN OCYIIECTBUTh
MIPOEKTUPOBAHUE U ITPOMBILIJIECHHOE ITPOU3BOJICTBO
(YHKITMOHATEHO CJIOXKHOM paauo- U
BBIYMCIINTEIBLHON armapaTypbl, OTIIMYAIOIIENCS OT
anmnapaTtypsl HNPEABIAYIIUX MOKOJEHUN JIyYIIHUMHU
napaMerpamu, 0oJjiee BBICOKMMU HAJEKHOCTHIO U
CPOKOM  CIIy’)KObI, MEHBILIMMHU MOTPEOJIAEMONl DJHEprue U CTOMMOCTBIO.
Amnmnaparypa Ha 6a3e u3AeIuil MUKPOAJIEKTPOHUKHN HAXOIUT IIUPOKOE MPUMEHEHNE
BO Bcex ciepax nedarerabHocTH yenoBeka. CO3qaHUIO CHCTEM aBTOMAaTHYECKOIrO
OPOEKTUPOBAHUSA,  MPOMBIIUIEHHBIX  pOOOTOB,  aBTOMATU3UPOBAHHBIX U
aBTOMATHYECKUX ITPOU3BOJCTBEHHBIX JINHUM, CPEJICTB CBA3U U MHOIOMY JIPYTOMY
CIOCOOCTBYET MUKPOIEKTPOHHKA.

Asvaran

MexnyHnapoaHas accouuanus
MOJIyIPOBOTHUKOBOM TMPOMBIIIJIEHHOCTH M3/
OuYepeTHOM NPOTHO3  Pa3BUTHS oTpaciu
«International ~ Technology = Roadmap  for
Semiconductors». B Hem Ha3BaHBI TJIaBHBIC
TEXHOJIOTHUYECKHUE MPOOIEMbl MUKPOIJIEKTPOHUKH,
KOTOpBIE HAJI0 pEIIUTh, YTOOBl 0OOECIEeYuTh €e
JaJibHEeNIIIee PEeBOIOLIMOHHOE Pa3BUTHE.

Bo-niepBeiX, peub HUAET O TEXHUYECKHUX
npuemMax, TIO3BOJISTFOIITUX MPOJIOJKUTH



MUHHMATIOPU3ALUI  JJEKTPOHHBIX  JJIEMEHTOB. CO3JAHUE HOBBIX  BHUJOB
dboTonuTorpaduu, nepexon OT IJIaHAPHOW TEXHOJOTMU HM3TOTOBJIEHHUS YUIIOB K
00bEMHOM, MPUMEHEHHWE HOBBIX MaTepHaylioB. Bo-BTOpBIX, 0 pacHIMpeHUu
MPUMEHEHUSI MHUKPOJJIEKTPOHHBIX TEXHOJIOTHI, HalpUMep TMpHU CO3JaHUU
MUKpOAJIEKTpOoMexaHudeckux ycrpoiicts (MOMC).

[loBblllIEHWE CTENEHW HHTErPALMM MHUKPOCXEM U CBS3aHHOE C JTUM
YMEHBIIIEHUE Pa3MEpPOB IJIEMEHTOB UMEET ONpeeNICHHbIe Tpeaenbl. MHTerpanus
CBBIIIIE HECKOJbKMX COTEH ThICAY DJJIEMEHTOB (B
OT/ICJIBHBIX CIIy4asix U MUJUIMOHOB) HA OJTHOM KPHUCTaJlIe
OKa3bIBAETCSI OKOHOMUYECKH HELEJIECOO0pa3sHOM U
TEXHOJIOTUYECKHU TPYAHO BBIITOJTHUMOM.

DyHKyuonanvHas MUKDOIIEKMPOHUKA
OpEeAnoyiaraeT  MNPUHIMINAIBHO  HOBBIA  MOJXOJ,
HO3BOJISIIOIIMN PEATM30BaTh ONPEACICHHYIO (YHKIUIO
anmnapatypbl 0€3 NpPUMEHEHHs CTaHAAPTHBIX O0a30BBIX
AJIEMEHTOB,  OCHOBBIBASICh ~ HEINOCPEICTBEHHO  Ha
(¢u3znyeckux SBJICHUSIX B TBEpAOM Tene. B aToM ciyuae
JIOKQJIbBHOMY OOBEKTY TBEpPJOro Teja MPUAAOTCS TaKUe
CBOMCTBa, KOTOpPbIE TPEOYIOTCS /AJIsl BHIIOJHEHUS JaHHON
(GyHKUMH, ¥ TPOMEXKYTOUYHBIM 3Tall NpeICTaBICHUS *KelaeMol (PYHKIMU B BUAE
HDKBUBAJICHTHOM DJJIGKTPUYECKOW cXeMbl He Tpedyercs. DyHKIHMOHAJIbHbBIC
MHUKPOCXEMbI MOTYT BBIIIOJHATHCS HE TOJIBKO Ha OCHOBE MOJIYNPOBOAHUKOB, HO U
Ha OCHOBE TAaKMX MAaTepUaJIOB, KaK CBEPXIPOBOJHHUKH, CETHETOIICKTPUKH,
MaTepraIbl c (GOTONPOBOASIIIUMH 1)
coiictBaMmu u Jap. Jua mepepaboTku
uHpOpMaAllMd  MOKHO  HCIOJb30BaTh
SABJICHUS, HE CBSI3aHHBIC Cc
AIIEKTPOIIPOBOJHOCTBIO (HampumMmep,
ONTHUYECKUE WM MATHUTHBIE SIBICHHUS B
JTUDJIEKTPUKAX, 3aKOHOMEPHOCTH
pacnpocTpaHeHus yJIbTpa3ByKa U T.[1.).

Mukposnektpomexannueckue cucrembl, MOMC, — TexHonormn wu
YCTPOMCTBA, OOBEAUHSIONINE B c€0€ MUKPOIJIEKTPOHHBIE U MUKPOMEXaHUYECKUE
KOMIIOHEHTBI, KOTOPBIE M3rOTABIMBAIOT HA KPEMHHMEBOM MOUIOKKE C MOMOIIBIO
TEXHOJIOTUM, AHAJIOTMYHBIX TEXHOJIOTMM HW3TOTOBJICHHUS  OJHOKPHCTAIbHBIX
WHTETPaIbHBIX MUKPOCXeM. TUTIMYHBIE pa3Mepbl MUKPOMEXaHUYECKUX AJIEMEHTOB
nexar B auanazoHe or 1 go 100 mukpomerpoB. Ho u 3mechk HabmromaeTcs
L . CTPEMJIEHUE K NabHEHUIIICH
MHHHMATIOpU3ALUH.

B HacTosimee  Bpema ~ MOMC-
TEXHOJOTUU YK€  MPUMEHSIOTCS  JUIs
W3TOTOBJICHUSI  PAa3JIMYHBIX  MUHHATIOPHBIX
JaTYUKOB, TaKuX KakK  aKCEJIEPOMETPHI,




JATYMKW  YTJOBBIX CKOPOCTEM, THMPOCKONBI, MAarHUTOMETPUYECKHE JTaTYUKH,
O0apoMeTpHUECKHe AATYUKH, aHAJIU3aTOphl Cpelbl (Hampumep, A ONEpaTUBHOTO
aHayin3a KpoBH). Kak BbIpa3uics OAUH U3 CHEIUAIUCTOB, €CIU MUKPOCXEMBbI —
MO3T JIEKTPOHHBIX cucteM, To0 MOMC — ux rimasa u pyku.

VYKe HHUKTO HE MpEACTaBIseT COBPEMEHHBIH MHp 0€3 MOOWIBHBIX U
KOMIIBIOTEPHBIX TEXHOJOTHM, KOTOpbIE MPOYHO 3aKpEemwiInch B Jt000i chepe
Halleld JEeSATENbHOCTH U MOBCEAHEBHOW XU3HU. boiplas 4acTh HAyyHOTO MHpa
paboTaeT B HANpaBJI€HWHW ONTHUMHU3alMA M COBMECTHUMOCTH 3JIEKTPOHHBIX
YCTPOWCTB.

Kaxnyto Henento MosIBISIOTCS HOBBIE M HOBBIE TaPKEThl U MOJIHOLEHHBIE
CaMOJIOCTAaTOYHBIE MPUCIOCOOJIEHUS, KOTOPbIE YAUBISIOT CBOMMHU pa3MeEpaMH U
ANEKTPOHHBIM  «MO3TOMY. KOHKYpEHTBI-IPOU3BOJUTENN  YXKE JABHO
HKCIIEPUMEHTUPYIOT C KOMIUIEKTAllMEN 3TUX YCTPOMCTB M YCOBEPIICHCTBYIOT HX
70 TaKOW CTENEHH, YTO CJIOKHO IPEICTaBUTh, KyAa MPUBEIET TAKOE pPa3BUTHE.
YMeHblIeHHEe pa3MepoB MPUBOAUT K HEOOXOJMMOCTH TpUMEHEHHs OoJee
COBEPILIEHHBIX MAaTEPUAJIOB U TEXHOJIOTUN JUIsl CO3/IaHMSI KOMIUIEKTYOIIMX.

[IpoeKTUPYIOT W  CO3JAIOT TaKW€ M3LENMsS  BBITYCKHHKH  JTAHHOU

CIICOUAJIbHOCTH.

Cdepa nessTesibHOCTH

BI)IHYCKHI/IK ,HaHHOﬁ CIICOUAJIBHOCTH  MOXKCT BI)I6paTI> CJIICOAYIOIINC
HarpaBJICHUA ACATCIIbBHOCTHU!

¢ KOMITHIOTEPHOE MTPOCKTUPOBAHNE HOBBIX HHTETPATBHBIX MUKPOCXEM;

¢ TEXHOJIOTUS IPOU3BOJICTBA MHTETPATLHBIX MUKPOCXEM;

¢ TCXHOJIOTHSI MIPOU3BOACTBA BBICOKOMHTETPUPOBAHHBIX CUCTEM
AJIEKTPOHHOM M ONTORJICKTPOHHOI 00paboTKM UHPOPMAIIUH;

¢ TEXHOJIOTUS TIPOU3BOJICTBA COBPEMEHHBIX MUKPOITPOILIECCOPOB.

Mecto padoThbI

¢ OTCUECTBEHHBIC M MEXKIAYHAPOJHBIC LEHTPHl MPOCKTUPOBAHUS U3
COBPEMEHHOW MHUKPO- U HAHORJIEKTPOHUKH;

¢ VHHOBAIIMOHHBIC MOAPA3/ICIICHUS KPYITHBIX MIPEANPUATUMN,

¢ opranuzanuu llapka BBICOKMX TEXHOJIOTHM.

¢100ast  obymacTe  JEATENBHOCTH, TrAe  TpeOyloTcs  TpaMOTHBIE,
PaboTOCTIOCOOHBIE M HACTONYMBBIE B IOCTUKEHUHU 1IEJIU JIFOIH.

IlepcnieKTHBBI KAPLEPHOTO POCTA
- OT MHXEHepa pa3paboTyuKa A0 T'€HEPAIbHOTO JUPEKTOpa COOCTBEHHOTO
NpEANPUSATHUS.



