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Texnonocuu HAHOIIEKMPOHHO20 NPOUZBOOCMBA CE200H UCHONL3VIOM MHO2OKIACMEPHOe
060pyoosanue, 8 KOMOPOM Pedanu3yemcs 3AMKHYMbLI MEeXHOI0SUYeCKUl YUK Oe3 Gblepy3Ku u30enull 6
ammocepnyio  cpedy pabouezo nomewjeHus, UMO NO3601Aem  NPOBOOUMb  BbICOKOMOUHbLE
MHO2OCIYNEHYamble MeXHOI02U4ecKue 00pabomKu npu obecnedeHuu aemomamuyecKko20 KOHmpoJs
MEXNPoYeccos, MeNCONePayUOHHbIX UCHLIMAHULL U ONepamueHo20 CMmpyKmypHoeo ananusa. Illpu
OMOM  MEXHONOSUHECKAs: JIUHUSL MOJcem Oblmb MHO2OCEI3AHHOU — COCMOAMb U3  HECKOJLbKUX
KLACMEPHBIX CUCMEM C 803MOICHOCMbIO MPAHCIAYUU NOIYDAOPUKAMOE MeNHCOY KIACMEPAMU Yepe3
MOOYAU nepedayu, nepesopoma U CKiaouposanus.

s co30anust maxko2o CLOACHO20 eOUH020 KOMMIEKCA MEXHON02UHEeCKO20 000pPYyO08aHUs.
mpebyemcsi peulenue 3a0a4, CEA3AHHbIX C IPDEKMUSHBIM B3AUMOOCTICMBUEM MEXHOIOSUYECKUX
Mooyne medxcdy coboll ¢ yenvio obecnedeHus HeoOXOOUMbIX KAUeCMBEHHbIX XapaKmepucmuK
MEXHON02UHECK020 Npoyeccd, 4mo 8 600 ouepedb 00yCiasiugaem HeoOX00UMOCmy pa3padbomku
MeMOo008 NIAHUPOBAHUSL U ONMUMUZAYUL CIMPYKIYPHO-KOMNOHOBOUHBIX PEUeHUll U 2papuKa 3anycka
nonygadpukamos. [losmomy axkmyanbHbIM 56715emcs paspabomra Mamemamuyeckux mMemooos u
Mooenell, Komopvle OPUEHMUPOBAHbl HA AHAIU3 HOBbIX CXeM Op2AHU3AYuu U YAPAGIeHus
A6MOMAMU3UPOBAHHBIM NPOUZBOOCHEOM 8 NOJYRPOBOOHUKOBOM NPOU3E0OCIEE.

Study of efficiency of cluster equipment using imitation models. I.N. Kulikov, L.L. Kolesnik.
Modern technologies of nanoelectronic manufacturing now use multicluster equipment, in which a
closed technological cycle is implemented without unloading products into the atmospheric
environment of the clean room, which allows high-precision multistage technological processing with
automatic control, inter-operational tests and operational structural analysis. In this case, the
technological line can be multiply connected - it consists of several cluster systems with the ability to
translate semifinished products between clusters via transmission, coup and storage modules.

To create such a complex, it is necessary to solve problems associated with the effective
interaction of technological modules with each other in order to ensure the necessary qualitative
characteristics of the technological process, which in turn necessitates the development of methods for
planning and optimizing the structural and layout solutions and the schedule for semi-finished
products. Therefore, it is important to develop mathematical methods and models that are oriented on
the analysis of new schemes for organizing and managing automated production in semiconductor
production.

Beenenue. IIpoGiemMoii COBpEMEHHOH ITONYIPOBOTHUKOBON IMPOMBITTUICHHOCTH SIBIIICTCS
MOCTOSIHHAsE CMEHAa HOMEHKIJIATYPhl BBIMYCKAEMBIX H3JIETUNH B COOTBETCTBUHM C TOXCIAHUSIMU
3aka3uuka [1]. Ilpu cepuitHOM POU3BOACTBE U3JCIUI NaHHAs MPOOIeMa CTOUT OYCHb OCTPO, BBUAY
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TOTO, YTO KaXKJI0€ U3MEHEHHE MPOU3BOJICTBEHHOTO KIIaCTepa BIICUET 32 CO00I HEN30e:KHOE CHIDKEHHE
B 00I1Ieli MPOU3BOTUTEIHHOCTH.

Pemenne mpo6jembl. OJHMM #3 peENICHWH JaHHOW mpoOiieMbl crajga pa3paboTka
KJIaCTEpHOTO O00OpYIOBaHHS, KOTOpOe To3BoisieT (Omaromapsi CBOeW MOIYJIBHOCTH) CHH3HUTH
BpEMEHHBIE 3aTpaThl Ha TEepeHamaaKy. OTO OCYIIECTBISIETCS MyTeM (OPMHUPOBAHUS KIACTEPHON
pacumMpsieMod CHCTEMbI, COCTOSIIECH W3 PA3IMYHBIX MOJYJICH, KaXKIblii W3 KOTOPBIX IO3BOJISICT
BBITIOJTHSITH LEJBIH HA0Op Ornepanui.

OnHOW W3 3a/1adv, CTaBSIIMXCS Tepell KIACTEPHBIMH CHCTEMaMH, SIBISETCS CHHIKCHUE
JUTMTEIBHOCTH IpocToeB (01 Ha puc. 1).
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Puc. 1. [Juacpamma epemenu pabomsi u npocmoes npu IKCNIyamayul Mauiun.

MHOTrOKTacTEpHbIE TEXHOJIOTHYECKHE KOMITIEKCHI XapaKTEPHU3YIOTCS: CIO0XXHOH CTPYKTYpOit
O00OBEKTOB W TPOIECCOB MHOTOIICJIECBOT0 (PYHKIIMOHHPOBAHHS, MHOTOYPOBHEBOCTBHIO; MHOXKECTBOM
CTPYKTYPHO-KOMIIOHOBOYHBIX ~ PEIICHHWH; MHOTOOOpa3WeM TEXHOJOTHYECKHX IPOIECCOB |
WHBApPUAHTHOCTHIO TEXHOJOTHYECKHX MapIIPYTOB OOPaOOTKH;, BEPOSTHOCTHBIM  XapaKTepoM
(hyHKIIMOHUPOBAHUS M TIOBEJCHUSI, CBSA3aHHBIM CO CJIOKHBIM B3aUMOJICHCTBUEM C WM3MEHSIOIIEHCS
BHEIIIHEN CPENOM.

O(GheKTHBHOCTh YCTAaHOBOK MOXKHO paccMaTpWBaTh C pasHBIX CTOpoH: 1) mpwm
MPOSKTUPOBAHUYU HOBBIXM 2) TPH JKCILTyaTallMy CyIIeCTBYIOMMX. [Ipu 3TOM, mpu MpOEKTUPOBAHUH
HOBBIX YCTaHOBOK: 1) aHATM3UPYIOTCS TPeOOBAHUS 3aKa3YMKa U HKCIUTyaTaHTa K MPOrpaMMe BBITyCKa
U perenTtam 2) ¢ MOCIEAYIONUM OTpeIeNIieHHeM MHHUMAIBHO BO3MOKHOW KOMITO3UITMH YCTaHOBKH.
DTO0 pocTHraeTcss 3a CYeT peIICHUs 33aJa4yd CHUHTe3a Ha OCHOBE MHOIONAPAMETPHUYECKOTO WU
MHOTOKPHTEPHAIBHOTO TT01X01a (puc. 2).

KpUTEPKHMA) MOAY/Er No KNacTepam
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| * CpoKkw BbINO/IHEHWA |
Puc. 2. 3a0aua cunmesa na ocnose MHO20napamempudeckoco u MHO2OKpumepuaibHo2co nooxooa.

[Ipu skcrmyaTanuu: aHaTH3UPYETCs CYIIECTBYIONIAasi KOMIIOHOBKA U PETIETTHI.
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3areM (OpMHUPYIOTCS BCE BO3MOXHBIE BapHaHTHI KOMIIOHOBOK, Ha KOTOPBIX C IOMOIIBIO
UMUTAIIMOHHON MOJIENIH U MOJIENIeH TUTAHUPOBaHUs TpadUKOB 3aITycKa MPOU3BOUTCS MOACITUPOBAHUE
MOTOKOB MOTy(haOpUKaTOB ISl MOCJICAYIONIETO UX aHali3a U BEIOOpa HauboJiee ONTUMAIIBHOTO.

3aknaoyenne. C TOMOIIBI0 HMMUTALMOHHOTO MOJCIUPOBAHUS MOXKHO PEaTN30BBIBATH
pa3nuYHbIe CHEHApUH KOMIIOHOBKM MHOTOKJIACTEPHOW YCTAaHOBKH C HECKOJBKUMH ITOTOKaMH
noiy¢abpukaroB B cucreme. [Ipu sKkcIulyatanuu yke CYLIECTBYIOLIEH YCTaHOBKH IejecooOpa3Ho
HCIIOJIb30BaTh UMHUTAIIMOHHOE MOJEIUPOBAHME Ul MOMCKAa HaunOoIee ONTHMAaTbHOW KOMIIOHOBKH H
rpaguka 3amycka noiyhadpruKaToB.
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