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Maket CST STUDIO SUITE™ 2010
npeactaensieT coboi 0606LLEHHBbI
pe3ynbTaT MHOrOMeTHUX UCCEAOBaHUIA 1
pa3paboTok B 06nactv ahpeKTUBHOIO 1
TOYHOIO YUCNEHHOTO MOAENMPOBaHWS
TPEXMEPHbIX 3MEKTPOMArHUTHBLIX CTPYKTYP.

MakeT BkNtOYaeT B cebs LWmpokuii Habop
WHCTPYMEHTOB Ans pa3paboTku, cuHTesa n
ontummsauum 3D EM cTpyKTyp B LLMPOKOM
[unanasoHe 4acToT, a TaKxe
MOJENMPOBaHNSA CXEM.

[HocTyn Ko Bcem nporpamMmmam
OCYLLECTBNAETCA Yepes eanHbIN
nonb3oBaTenbCkUn NHTepdenc,
obecneunBaroLLNIi COBMECTHOE
MOAENUpPoBaHne pasnunyHbIX MU3NHECKNX
appexToB.
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Mpumep paboTbl rpacuyeckoro nHTepdeiica CST STUDIO SUITE ans npuknapHbix 3agay: 3D EM moaenunposaHue
Bo3gencTeust BY nanyyenus mowHocTeio 40 BT 1 yactoTon 375 MIy Ha onyxonb BHYTPY Tena YenoBeka npu nevyeHnmn
pakoBbix 3aboneBaHwii paanaunoHHbIMK MeTogamu. CrieumanbHbli BbIYUCTUTENbHBIA MOZYb MO3BONSET MOMYYUTh
peanncTUYHYIo KapTuUHY pacnpeaeneHus Tenna B Tene yeroseka.

YTto obwero B RFID ycTponcTBax, 3NeKTPOHHbLIX NyLIKax u
aBTOMOOUIIbHbLIX aHTEHHaX?

JTiobble 13 3TUX NPUNOXEHN MOryT ObITb MPOMOAENMPOBaHbI C MOMOLLbO nakeTa CST
STUDIO SUITE, koTopbIii NpeanaraeT LUMPOKUA Habop BbIYMCIINTENBHBIX PyHKLMNA,
afanTUPOBaHHbIX NS peLleHns caMbix pasHoobpasHbix EM 3agay. MNocne Toro, kak Bbl
HaCTpOUNM NakeT AN pelleHns cneundunyeckon 3agaydm, oH MoOXeT BbITb Nerko
nepeksoYeH Ha 06paboTKy ApYrMX MPOEKTOB C MaKCMMaribHbIM UCNONb30BaHNEM BaLLero
onbITa, HaBbIkOB PaboTbl B MHTEpdelice, 3HaHWI MOTOKa NPOEKTUPOBAHUS U METOAOMNOMMN.
CoBpeMeHHbI Habop BbIYMCIUTENBHBIX MOAYEN BKITKOYAET: aHanu3 B YacTOTHOMN U
BPEMEHHOW 0bnacTsx, MeToabl MHTerpanbHbIX ypaBHEHWI, BbICTPbIX PE30HAHCOB,
COBCTBEHHBIX MOf], aHanM3 CTaTUYECKUX U CTaLMOHaPHbIX MONEN, TpaeKkTopui
3rieMeHTapHbIX YacTuL, TEMMOBbLIX MPOLECCOB, MOAENMPOBaHNE CXeEM U MHOToe Apyroe.



Bo3MoOXHble o6nacTtv npuMmeHeHuUs
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CST STUDIO SUITE

WHTerpupoBaHHas cpefa NpoeKkTMpoBaHus, NpeAoCTaBnAaoLWasn Nonb3oBaTento
AOCTYN K LULMPOKOMY Habopy BbIYUCIIMTENbHbIX TEXHONOIUIA N 00 beauHsoLwwasn
cpeAcTBa aHanusa cxem u mynbTucdusndecknx acdekros.

CST MICROWAVE STUDIO (CST MWS) — MHCTPYMEHT Ansi 6bICTPOro 1 TOYHOro YMCIEHHOTO
MOAENUPOBaHMNS BbICOKOYACTOTHBIX YCTPOWCTB (aHTEHH, (OWUNbTPOB, OTBETBUTENEN MOLLHOCTY, NNaHapHbIX 1
MHOrOCMOVHBIX CTPYKTYP), @ Takke aHanuaa npobnem LenocTHOCTU CUrHamNoB 1 SreKTPOMarHUTHoOM
COBMECTVMOCTMW.

CST EM STUDIO (CST EMS) — nakeT Ans MoaenupoBaHUsi CTaTU4ECKUX U HU3KOYACTOTHBIX
ANEKTPOMarHWUTHbIX MONEN B TaKNX YCTPOWCTBAX, KaK AaTYMKW, aKTyaTopbl, TpaHcopmaTophl,
3NeKTPOMEXaHNYeCcKMe U3MepPUTENbHbIE FONIOBKW, SKpaHUPYHOLLME KOHCTPYKUMKU. 34eck nMmeeTcs
BO3MOXHOCTb aHanu3a 3/eKTpo- U MarHUTOCTaTUYECKMX MOSen, BUXPEBbIX Y NOBEPXHOCTHBLIX TOKOB.

CST PARTICLE STUDIO (CST PS) — cneunanusnpoBaHHbI NakeT Ans aHannsa NnoBeAeHUst 3apshKeHHbIX
4YacTuL B 3MIEKTPOMAarHUTHbBIX MOMSX M MOAENMPOBAHNS TakUX YCTPOMCTB, Kak 3MEeKTPOHHbIE MYLLKK,
KaTOAHbIE NyveBble TPyOKN, MarHETPOHbI.

CST CABLE STUDIO (CST CS) — cneuvanu3npoBaHHbIv NakeT ans mogenuposaHus EM addekTos B
kabensx, No3BonsoLWMIn ONTUMU3NPOBATL BEC Y pa3Mep OOMHOYHbIX MPOBOAOB, BUTLIX Nap, a Takke
CMNOXHbIX XIYTOB C HEOTPaHWUYEHHbBIM YUCITOM NPOBOAHUKOB. [porpamMma no3BornisieT OUeHNBaTb HanpshKeHUst
B pas3HbIX TOYKax kabenew, TOkM Yepe3 onpeaerneHHble NPOBOAHNKN, S-napaMeTpbl, UMMNeAaHChbl, a Takke
B3aUMHblE€ HABOOKM NPOBOAHMKOB APYr Ha Apyra.

CST PCB STUDIO (CST PCBS) — cneuvan1aipoBaHHbI NakeT, NO3BOMSAOLNIA BbINOMHATL aHanm3
LieNTOCTHOCTUN CUTHArOB U NEPEKPECTHBIX NCKaXXEHWUIN Ha BbICOKOCKOPOCTHBIX LMAPOBLIX, CMELLaHHbIX
aHanoro-uMdpoBbIX NNaTax, a Takke B UCTOYHUKAX MUTaHUSA.

CST MPHYSICS STUDIO (CST MPS) — cneuvanu3vMpoBaHHbI NakeT AN aHanu3a TennoBbIX U
MeXaHWU4ECKNX Harpy3oK.

CST DESIGN STUDIO — MHCTPYMEHT, NO3BOMSAOLLWIA pa3buTb CIOXHOE YCTPOMUCTBO Ha OTAENbHbIE YacTH,
NpOMOAENMPOBaTh UX NO OTAENBHOCTY U 3aTeM MHTErpupoBaTh NoMyYeHHble AaHHble B eAnHOE Liernoe.
Kpome Toro, 3gecb uMeeTcst BO3MOXHOCTb OfHOBPEMEHHOIO MOAENNPOBaHUS aneKkTpuyeckux cxem n 3D EM

CTPYKTYpP.

CST, CST STUDIO SUITE, CST DESIGN ENVIRONMENT, CST MICROWAVE STUDIO, CST EM STUDIO, CST PARTICLE STUDIO,
CST CABLE STUDIO, CST PCB STUDIO, CST MPHYSICS STUDIO, CST MICROSTRIPES n CST DESIGN STUDIO ssnstoTcs
3aperncTpMpoBaHHbLIMM TOProBLIMM Mapkamm komnaHum CST. [ipyrue ynomsiHyTble UMeHa KoMNaHWii U NPoAYKTOB ABMAKTCS
3aperncTpupoBaHHbIMU TOProBLIMW Mapkamu UX BnaaenbLes.



CST STUDIO SUITE

Cpepa npoektupoBaHua CST STUDIO S CSTAKROYAVE SO
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SUITE npegacrtaBnseT cobou :
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nporpaMMHyto 060M04Ky, CryxaLllyto Ans
NMoaroTOBKU NPOEKTa K MOAENMPOBaHWIO,
Bblbopa 1 HaCTPONKN HEOBXOAMMOTO
BbIYMCIIUTENIBHOTO MOAYSIA.

Cpepna 6bina paspaboTtaHa ¢ y4eTom
NOCTOSIHHO BO3pacTaloLmx TpeboBaHuii K
CNOXHOCTU MOZENMpyeMblX 3(EKTOB U

X B3aMMOCBA3EN: L™ ‘ e e
o CMeLlaHHbIN aHanmn3 aneKTpuYecknx e
cxem un EM ctpyktyp cpeactsamu CST ) i pie oo simiation (VEIR) Aokt gt et s im0 POt om0 Tl =
& Powe- Sgectrum Densty
DESIGN STUDIO (CST DS). — - 0 . =
r A |« 15pk 7
e TennoBoii aHanus ¢ y4eTom BCex E=<E ‘%&L :
BMOOB 3aneKkTpuyeckmx notepb B 3D | p = <
CTPYKTYype. [
>
* 06all
e AHanus MexaHW4ecKkux Harpy3ok. P SMmDs0
N 06 nH i
e AHanus nosedeHns 3apskeHHbIX il ™ - L% 2 o ¢
4acTuL B CTATUYECKOM Wi e = = . <
pe3oHaHCHOM none. oG i
o MarHurocTaTuieckuii aHanua nosen -
TOKOB. ’ : - :
Femty CVC A I VIV R0
e 3D EMC/EMI aHanu3 gns TOKoB B L
KaGenﬂX n ﬂpOBOJJ.HI/IKaX Ha neyvyaTHbIX CkBO3HOE MoAennpoBaHue NpoekTa HaHOCeKYHAHOro reHepaTtopa MMNynbLCoB Ha YPOBHE CXeMbl U EM CTPYKTYpbI. !:
CurHan ¢ yactoToit 60 MI'y, npeoGpa3syeTcs B CBEPXKOPOTKUIA MMMYILC, KOTOPbIA NOAAETCS HA ANOL, C HAKOMNEHNEM )
nnarax. 3apsaa C APKO BbIPAXEHHON HENMUHENHOCTBIO. 0]
Jlerkvin B ncnonb3oBaHuy rpacdunyeckmin g
nonb3oBaTenbCKUN MHTEpdENnC no3sonseT BcTpoeHHbI onTummnsaTop no3sonseT Mporpamma CST DS B cocTaBe nakeTa =)
OTKpbIBaTb OAHOBPEMEHHO HECKOMbKO ynpaBnaTb napameTprM30BaHHbIMU AaHHBIMK CST STUDIO SUITE wrpaeT ponb b)
MPOEKTOB, COAepXaLuMx pa3nuyHele 3D He3aBMCMMO OT MeToAa, MPMMEHSeMOro Ans HeKoero CBsI3ytoLLEero 3BeHa, —
MoAenu u JOKYMEHTbI. aHanusa ToW UM MHOW YacTu NpoekTa. BbINOJHSAOLLEro CXeMOTEXHNYEeCcKoe 8
c MmeeTcsa BO3MOXHOCTb LIeHTPann3oBaHHOIo MOZennpoBaHne COBMECTHO C
PEACTBa YNpaBreHns PACNPeAeNeHHbiMA - ynpagnenns BEIMUCINTENSIMU C NOMOLLLIO VBA aHanmaom EM cTpykTyp.
BbIYMCNEHNAMN [at0T BOIMOKHOCTbL MaKpOCOB, a Taloke 06MeHa [aHHbIMU Yepes 5 3
MCMonb30BaTh NPW aHanuae JOCTYyMHble COM/DCOM wHTepdeiic. [nsa kaxpon mogenvpyemoii B CST

ceTeBble pecypchbl. MWS TpexmepHon cTpykTypbl, B CST
DS aBTOMaTW4ecku cosgaeTcs
CXEeMOTEXHUYECKUI BMNOK, KOTOPbIV
MOXeT ObITb BCTPOEH B Cxemy. OT0 AaeT
BO3MOXHOCTb MOJeN1poBaTh
naccviBHble YacTOTHO-U3bupaTenbHble
CTPYKTYpbl B KOMOMHALMW C aKTUBHBIMK

HeMNVHENHbIMU 3feMeHTaMu.

Kpome Toro, nonb3oBaTternb uMeeT
BO3MOXHOCTb BbINOHUTb
AEeKOMMNO3MLMIo CNOXHON EM CTpykTypbl,
pa3buB ee Ha oTAenbHbIe Bonee
npoctble YacTu. [pu 3ToM U3MeHUTCS
CXEMOTEXHUYeckoe npeacTaBneHne
CTPYKTYpbI U CBSA3W MeXAY OTAeNbHbIMU
cermeHTamu. [JaHHbIA MeTo No3BosseT
3HaAYNTENBHO 3KOHOMUTL BPEMS NpYU
aHanuse 1 oNTUMMU3aLMKN CIIOXHbIX EM

CTPYKTYP.

CBY konnekTop ¢ pekynepauuei: 3NeKTpoHbl 3aMeANsaoTCa 3MEeKTPOCTaTUYECKUMI NMONAMU 1 NOrMOWaoTest
MeTannMyeckMmMm CTeHKamM1, MoAennpyeTcs BTOPUYHAs 3NIEKTPOHHAs SMUCCUS. B pe3ynbTate aHanuaa nony4vatwTca 5
TPaeKTOPUM 3NEMEHTapHbIX YacTuL, (CrieBa), a Takke pacnpeaeneHne Tenna B KOHCTPYKLUK (cnpasa).



NMPOU3BOOUTEJSIBHOCTb U TOYHOCTDb

[insi MoaenupoBaHus 3Tol cepbl MOTYT UCMOMNbL30BATLCS PA3NINYHbIE METOAbI MOCTPOEHUS CETKW Pa3BUeHNs: Knaccuyeckve Ans NpSMOYronbHbIX U
TeTpasgparbHbIX S4EEK, a TaKkke opuriHanbHas TexHonorusa CST annpokcumaumn Ans uaeanbHbIX rpaHuyHbIX yenosuii (Perfect Boundary Approximation, PBA).

OdheKTMBHOCTE MOAENMPOBaHMA Annpokcumauma ana naeanbHbIX FPaHUYHbIX YCNOBUA
onpegensieTcs BpemeHeM, Tpebyembim ans

MOMyYEeHNst TOYHOTO PesdyribTaTa YMCTIEHHOTO "MaBHbIM NPEUMYLLECTBOM BblYMCIIUTENbHbBIX TEXHONOrM komnaHun CST aBnseTcs
peLUeHUs C MOMEHTA BO3HVKHOBEHMS MCNoNb30BaHWeE annpoKcMMauum ans naeanbHblX rpaHnYHbIX yenosui (Perfect
HavanbHon naen. HeobxogmMmocTb aHanusa Boundary Approximation, PBA) npuMeHWUTENBHO K AOCTaTOYHO 06LleMy metoay
6onbLunx 1 Gonee CNoXHbIX CTPYKTYpP, TpebyeT KOHe4HbIX nHTerpanos (FIT).

HenpepbIBHOro HapawneaHUA

MPOU3BOAMTENBHOCTY MOAENMPOBAHMSI. CTaHﬂ,apTHaﬂ peanusauna metoaa KOHe4YHbIX pa3HOCTEN BO BpEMEHHOU obnactu

(FDTD) ¢ ncnonb3oBaHneM NpsMOYrofibHOM CETKU AEMOHCTPUPYET XOPOLUWI
MporpammHble npoaykTel CST gemMoHCTpupyoT pe3ynbTaT npu 6onbLIOM YKcne s4eek pa3bueHus. Yl MMeHHO aTo ABNseTCA rMaBHON
3(PPEKTUBHOCTL MOAENNPOBAHNSA Ha CaMblIX npo6neM017| npuv ONMCaHUN CTPYKTYP NPOU3BOSNbHOM OPMBbI.

pa3nuyHbLIX YPOBHSIX: Ha aTane co3gaHus
TPEXMEPHON MOAENM, HA YPOBHE MHTErpaumm
NOTOKOB NPOEKTUPOBaHWSA, peanusauunm
MEeTO[OB YMCIEHHOro aHanuaa,
BbICOKONPON3BOANTENBHbBIX BbIMUCIIEHUN,

Mpy mogenuposanum 3D CTPYKTYp, coaepKaLLmx MOBEPXHOCTU CIOXHON KPUBU3HbI,
MCMonb30BaHUe KIaccu4eckon NPSMOYronbHOM CETKN pasbneHns NnpuBoauT K
HeobXOAMMOCTU MCMOMNb30BaTh CIIMLLKOM MeSKytlo CeTKy U HeonpaBaaHHO GonbLuoe
YNCNO SYEEK.
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aBTOMaTUYECKOW OLEHKM 1 onTuMmusaumumn. Bee Mcnonb3oBaHne TeTpasaparnbHO CETKM YacTUYHO peLuaeT npobnemMy n no3sonser
9TO SBMSETCH HEOBXOAMMBIMU SNEMeHTaMu1 CHU3WUTb TPeBoBaHMS K BblYUCIUTESNbHBIM pecypcam. TexHonormus PBA ucnonsayet
AnNs1 BbICTPOTO M YCMELIHOO NPOEKTUPOBAHWSI. npevnMylliecTBa 060Mx NepeyncrneHHbIX NoaxXoA0B, HO obecneyrBaeT

BecnpeLeaeHTHbIN NPMPOCT NPON3BOAUTENBHOCTY 6€3 NOTEPH TOYHOCTU
BbIYMCIIEHWI ANS OONbLUMHCTBA NPUMNOXEHNIA.

| ——

PasnuuHble thyHKLWKW, HanpuMep, n3rmé feTanu, No3BONSIOT CYLLECTBEHHO YCKOPUTL 1 YNPOCTUTL MPOLIECC NOCTPOEHUS TPEXMEPHO MOAENN.



AQanTUBHbIA MeXaHU3M NOBTOpPEeHundA reomMmeTpmun

B psige cnyyaes npu Mcnonb3oBaHUM TPaANLMOHHBIX BblYUCTIUTENEN B
YacTOTHON 0bnacT NPOCToe UMernbYeHve TeTpasapanbHOW CeTku
pa3buneHns He ynyyllaeT pesynbTaT aHanvaa u3-3a Hannims sSpko
BbIPaXeHHbIX rpaHeit. PaspaboTaHHbii CST aganTuBHbIN MEXaHU3M
NOBTOPEHUS1 reOMeTPUM No3BonsieT 6onee TOYHO onmcaTb reoMeTpuio
MOAENUPYEMON CTPYKTYPbI 1 MONy4nTb Gonee BbICOKYI0 TOYHOCTb
pe3ynbTaToB.
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MpekpacHoe cornacoBaHue B LUMPOKOM AnanasoHe YacTOT U3MEPEHHbIX U PACCUUTaHHBIX
XapaKTepucTuk AByxrpe6HeBoI pynopHo aHTeHHbl CaTumo.

"Haw pasbem ERNI Ermet zeroXT criocobeH nepedasamsb
duepgbepeHyuansHble NRZ cueHarnbl co ckopocmsimu 0o 10
r6um/cek. NonHoe ModenuposaHue npoekma, a UMEeHHO:
aHasu3 aneKkmpoMazHUMHbIX rnosned, pacyem umnedaHcos U
ypo8Hel napas3umHbiX MepeKkpecmHbIX UcKaxeHul, 6b110
8bInosiHeHo ¢ nomowbto nakema CST MICROWAVE STUDIO.
briazodaps nony4eHHbIM MOYHbIM OaHHbIM, Pa3beM oWer 8
ceputo cpasy, 6e3 dornonHUmMenbHbIX 0opabomok."

Dr. Thomas Gneiting,AdMOS

PasnuyHble cnocobbl MOCTPOEHUS CeTkW pa3bueHwst Anst KoaKCUarnbHOro BOSIHOBOAA:
TpaauUMOHHBIN (CNeBa v B cepeaMHe) U afanTuBHbIN (cnpaea).

UJMpOKOI'IOHOCHoe MmopgenunpoBsaHue

Mpy oLeHKe XapakTepPUCTUK aHTEHH B paMKaxX OQHOro ceaHca
MOZENUPOBaHUS NOSy4alTCsl He TOJbKO MX S-napameTpbl B
LUMPOKOM [Mana3oHe Y4acToT, HO U NOSHbI Habop XapaKTepuUCTUK B
nanbHen 3oHe. B xoaoe ogHoro 3anycka BpeMEHHOro aHanusa
MOXHO NMONy4nTb pe3ynbTaTbl BO MHOXECTBE YaCTOTHbIX TOYEK C
NPON3BOSbHbIM LLArom.

Pasvem ERNI Ermet zeroXT
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PacnpefeneHvie TOKOB Ha MeTanM4yeckoi NoOBePXHOCT aBTOMOGUNS, HAaBEAEHHbIX PaCMONOXEHHO

BHYTPU KaBGUHbI @HTEHHOMN.

MpaBunbHLIN BbIGOP BbIYUCUTENS

KayecTBO pe3ynbTaToB 1 CKOPOCTb MOAENMPOBAHMS CYLLECTBEHHO
3aBUCUT OT BbiGopa BbluMcnUTENbHOrO Moayns. Hambonee
Ba)XHbIMW KPUTEPUSIMU 30ECH SBMAIOTCS: reoMeTpuyeckas
CNOXHOCTb aHanNU3npyeMoWn CTPYKTYpbl, SNEKTPUYECKNE pa3Mepbl,
CKITOHHOCTb K pE30HaHCY, OHAKO He BCeraa 3Tu KpUTepum umetoT
O[IMHaKOBbIV BeC. Hanpumep, BbIYMCIMTENb BO BPEMEHHOMN
obnactu AemoHcTpupyeT cebs o4eHb xopoLlo aAnst 6onbLIMHCTBA
3aja4 MOEeNUPOBaHUsI KOPNYCOB C MHOXECTBOM MEINKUX AeTanewn,
HO BbIYMCIMTENb B YaCTOTHOM 061acTu MOXET BbITb ONTUMAnbHbLIM
ansi paboTbl C 3NEKTPUYECKM ManbiMu cTpykTypamu. CyTb noaxoaa
komnaHum CST 3akntovaeTcs B obecrneyvyeHnm nonb3oBaTensi
MakcuMarnbHbIM HAOOPOM BbIYMCIIUTENBHBIX MOAYNEN, AOCTYN K
KOTOpPbIM OCYLLECTBISIETCSI B paMKax e4MHOro nonb30BaTerbCkoro
UHTepdeiica.

BHumaHue K getansam

Pa3nuuHble npakTuyeckme 3agaqn MMelT pa3nuyHble
YPOBHU AeTanusauum B OTAEMbHbIX YacTAX MOAEeNpyemo
cTpykTypbl. Komnanna CST ucnonbayeT pasnunyHbie
TEXHOMNOrMn 4ns ONTUMasbHOIO pPeLleHNst Kaxaoro
KOHKpeTHoro cnyyas. Ona FEM Bblaucnutens
NPUMEHSIIOTCS YNOPSA0YEHHbIE 3NeMEeHTbl CMEeLLaHHOTo
TMna, Ans LUMPOKONONOCHbBIX BPEMEHHbLIX METOA0B
peanu3oBaHbl Pa3nuyHble CXeMbl MOCTPOEHWS NOACETOK,
KOMMNaKTHbIe MOAEeNV NO3BONSAT 3aMEeHNTb Menkue
3NeMeHTbl CTPYKTYp, Hanpumep, OTBEPCTUS U LLBbI
mMakpomMogenamu. PedynbTtaThbl pacyeTa
3MEKTPOMArHUTHbIX NOMew MoryT BbiTb AOCTYMHbLI B APYUX
BbIYMCIIUTENSAX Yepes crieumarbHble LUIMPOKONONOCHbIE
WCTOYHWKM MOMS.



MapameTpuyecknit n cTaTUCTUYECKUN aHaANu3

B psine NpoeKkToB XxapakTepuUCcTUKK YCTPOMCTBA MOTYT ObITb
YYBCTBUTESbHbI K UBMEHEHWIO OTAENbHbIX NapaMeTPOB.
Mporpamma CST MICROWAVE STUDIO no3BonsieT oLeHNTb
3aBUCUMOCTb S-napamMeTpoB, OCHOBbIBAsICb Ha pe3ynbTaTax
BCEro 0ZHOro 3arnycka BPEMEHHOMO Ui YacTOTHOTO
BbluMcnuTens. Tak kak pesynbTaTbl Ans pa3nuyHbIX Habopos
napamMeTpoB MOryT ObiTb NOMy4YeHbl 6€3 AONONMHUTENbHBIX
3anycKoB MOMHOro aHanuaa, 3To AenaeT BO3MOXHbIM
BbINOSIHEHNE NapaMeTPUYECKOro U CTaTUCTUYECKOTO aHanunsa
6e3 CyLLeCTBEHHbIX AOMOMHUTENbHLIX BPEMEHHbIX 3aTpaT.
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OntTumunsauumsn

Mounck HannyYLWEero TEXHUYECKOTO PELLEHUS CYLLEECTBEHHO
obrneryaeTcs Npy UCNosib30BaHUM NOAXOAsLLEr0 MeToAa
ontTumusaummn. Maket CST STUDIO SUITE skntovyaeT
HECKOJIbKO Pas3nuyHbIX METOAO0B aBTOMaTUYECKON NokanbHOM
unu rnobanbHon onTumMusauum. MapameTpuyeckue nogenu,
NornyyeHHble NPy aHanmse YyBCTBUTENBLHOCTU MOTYT BbITh
1cnonb3oBaHbl Ans BbINOMHEHWS 3PeKTMBHOM oNnTUMM3aLmm.
HepaBHO peanun3oBaHHbIi HOBbI METOZ, ONTUMM3aUMN Ha
OCHOBe JoBepuTenbHbIx obnacten (Trust Region) nossonser
MWHUMU3MPOBATbL Yncro 3anyckos 3D MoaenupoBaHust 1
Nony4nuTb ONTUMAarnbHOE peLleHune Ans 3agaHHoro Habopa
Lernei onTMMu3aumm.
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PacnpepeneHHble BbIYUCIIEHUA

CucTema opraHusaumy pacnpeaeneHHbIX
BbluncneHuit CST nossonseT nonb3oBartensam
NonyYnTb AOMOINHUTENBHYIO BBIFOAY OT
MCMONb30BaHWsI HECKOMbKUX KOMMbIOTEPOB B
nokanbHou cetn 6e3 Heo6xoaUMocCTH
npuoGpeTeHNst AONONMHUTENbHBIX NULEH3WI Ha
KakOyro OTAENbHYH MaLluHY.

Mcnonb3oBaHue pacnpeneneHHbIX
BblYMCMEHNI NpegnonaraeT KBasunmHenHbIn
NPUPOCT NPOM3BOAUTENBHOCTU B 3aBUCMMOCTH
OT Yncra UCMNornb3yeMbIX KOMMbIOTEPOB NpU
peLLUEeHMU TakNX PYTUHHbBIX 3agad
NPOEKTUPOBaHUSA, Kak ONTUMM3aums 1
napameTpu4ecKnin aHanu3 CTPyKTyp.

o

anIHL[IAI'I npupocTa Npon3BoANTENIbHOCTU NPU pacnpeneneHHbIX BblYUCNEHNAX.

aoat
)

Mpumep “cnonb3oBaHWs AEKOMMO3NLIMM CROXHOTO NpoekTa. MHTepdeiic MPI pacnpeaensieT oTaernbHble YacTv NpoekTa Ans

aHanu3a Ha HeCKOJbKUX KOMMNbOTEPAxX B paMKax ceTu.

KnaCTeprle BblYUcneHus

TexHomnorus pacnapannenmMeaHus
BbIYVCINEHNA HA HECKOIBbKUX KOMMblOTepax
B paMKax ceTu, peannsoBaHHas hvpmon
CST 6asupyeTcs Ha UCNONb30BaHWUK
nHTepdeiica MPI (Message Passing
Interface). MpupocT Nnpon3BoanTENBLHOCTH
B 9TOM Cryyae MOXeT ObITb nonyyeH
AByMs cnocobamu:

1. CHWwKeHne BpeMeHn MOAENVPOBaHNS 3a
cYyeT OAHOBPEMEHHOIO UCMOMNb30BaHNA
NpPOLEeCCOPOB BbIMUCNIUTENBHBIX MaLUVH.

2. BO3MOXXHOCTb MOAENUPOBaTh CITULLKOM
GonbLUMe 1 CNOXHbIE NPOEKTbI METOAOM
[eKoMnosuuum Ha obnactu.



MpMpOCT NPOU3BOANTENBHOCTN

/\/"_’\/'

—Tesla C2050

—Tesla C1o060

10000000 20000000 30000000 40000000

Yncno sueek

anpOCT Npon3BOANTESIBHOCTU BbIYUCNEHNN npn UCnonb3oBaHUKN pasHbIX rpacbvluecmx
npoueccopos (GPU) no cpaBHeHMto ¢ cucTemolt Ha 6a3e AByx npoueccopos Intel Xeon
X5550.

Mcnonb3oBaHMe MHOronpoueccopHbIX CUCTEM U
rpachmyecknx yckopurenemn

MeTopg annpokcvmaumn Ansa ngeanbHbIX rpaHUYHbIX ycnosuin (PBA)
[aeT BO3MOXHOCTb Ha NOPSAKM NOBbLICUTb MNPOU3BOAUTENBHOCTb
BbIYMCIIEHMI MO CPABHEHMIO CO CTaHAAPTHLIMU NoAX0AaMMU.
[lononHWTenbHbBIN NPUPOCT NPOU3BOANTENBHOCTM MOXHO NOMYYUTb
Yepes oNTMMU3aLMIO KoAa M Ucnornb3oBaHus 6onee MoLLHoM
annapartHomn nnatgopmbl.

CoBmecTHble ycunusa doupm CST u Intel nosBonunu nonyynTe Ans
naketa CST STUDIO SUITE kog, onTUMU3VpOBaHHbIV Ans paboTbl
Ha nocregHux cepusax MHOrosAepHbIX npoleccopos Intel.

MoMUMO 0BLLMX YNyYLLEHWI, CBA3AHHbLIX C COBEPLLIEHCTBOBAHNEM
NpoLLeccopoB, NoAaepKka annapaTHbIX rpauyecknx yckoputenen
(GPU) paet AononHUTENbHbIN M OTHOCUTESBHO AeLEeBbIN Cnocob
HapallBaHus NPOU3BOAUTENBHOCTM BbluMcreHuin. dupma CST
3aHMMaeT Bedylliee MecTo Cpean MMOHepOoB AaHHOW TEXHOMOrUK U
cTapaeTcs MakCMMarbHO UCMOMb30BaTh €e BO3MOXHOCTUN Ans
NOBbILLEHNA CKOPOCTU N TOYHOCTW aHanuaa.

Ananus LeNoCTHOCTM CUrHarnoB Ha neyaTtHow nnare. BVIF[ y4acTtka Tononornu nnatbl (cnpaBa) M rnaskoBasi gnarpamma, paccuymTaHHas

AN 0QHOro U3 CUrHanbHbIX NPOBOAHUKOB (cneBa).
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YckopeHue BblYUCNEHUN

Komnanus CST npegnaraeT nonb3oBaTensam pasnnyHble
MeTOZbl YCKOPEHUSI BbIMUCIIEHWIA: UCMOMb30BaHNE
MHOrOMNpoLLeCCOpHbIX NnatgopM, NoaaepKy rpadpmyeckux
yckopuTenem, knacTepHble U pacnpeerneHHble BblYUCIEHMS.
YT106bI NPpEAoCTaBUTb NOMb30BATENSM MaKCUMarbHO
npocTon 1 apPeKTUBHbBINA CNOCO6 MCNONb30BaHNS 3TUX
meToaoB, komnaHusa CST pa3paboTana cneumanbHyo Cxemy

NMUEH3MPOBaHNS OMNLUUIA akcenepaumm.

Cxema nuueH3npoBaHusi nogpasyMeBaeT Hanuyve
HECKOINbKMX YPOBHEN, BKIHOYAOLLMX pasfnyHbie Onuumi
akcenepauuy BbIYUCIEHUI U UX KoMouHaumn. Hanpumep,
nonb3oBaTenu, MMeLLLME NNLEH3NIO Ha BTOPOW YPOBEHb
akcenepauuv, MOTyT UN1 MOAENMPOBaTh OAHOBPEeMEHHO 16
nopToB, UM MOAENVMPOBaTb OAHOBPEMEHHO 16 YaCTOTHbLIX
TOYEK, UMK BbINOSHATL ONTUMU3aLUMIo No 4 napameTpam, unu
BbIMOJHATH KMacTepHbIe BblYMCIIEHNS Ha 4 KOMMblOTEpaXx,
VI NCMonb3oBaTh 2 rpadpnyeckux yCKopUTens.

"Wcnonb3osaHue Hamu npoodyKmos
CST oyeHb 3¢hgheKmuBHO, U Mbi OYEHb
8bICOKO OUEeHU8aeM ypo8eHb
npedocmasnsieMol HaM mexHU4ecKoU
noddepxxku. akmu4ecku, 3mo
enasHas npuyuHa, noyemy moi 6yoem
10/1b308aMbCs1 SMUMU NPOOyKmMamu 8
byOyuwiem, MOMUMO MEeXHUYECKUX
npeumyuwecms, pasymeemcs."

William Huber,
Western Digital Corporation

PacnpeserneHu1e TOkoB B Kopnyce camorneTa npu
MoAennupoBaHMn nonagaHna B HEro MONHUK.

Pacnpe.qeneHHble BblYncrneHunsa

MapameTpbl KI'IaCTepH blé BblYUcneHus

AnnapaTtHoe ycKkopeHue

/cnonb3oBaHue
rpacuyeckmx
yckoputenein (CUDA)

MopTsi MapannenbHble
BbIYUCNEHUA C

Mcnonb3oBaHue
MHOFOMpPOLIECCOPHbIX
nnartcopm

NpUMeHeHVeM
nHTepdeiica MPI
YacToTHblE TOHKN

Pa3nuyHble METOAb! YCKOPEHWS BbIMUCTIEHUI, peani3oBaHHble B NporpaMMHoOM obecneyernn CST.



UHTEMPALIUA NOTOKOB NPOEKTUPOBAHUA

UHTerpauusn Nyylwunx B CBOEM Kriacce npoayKTtoB

Komnanua CST cTtporo crniegyeT npasuny npegnaraTe CBOVM
KNMMeHTaMm TOMbKO NyYylune pelueHns. BmecTo Toro Ytobsl
npeanaratb NONb30BaTENSAM YHUBEPCanbHble MPOrpaMMmbl peLLeHNs
cambIx pa3Hoobpa3sHbIx 3agad, KoMnaHus cpokycmpoBanach Ha
pa3paboTke cneumanuampoBaHHoro naketa ans 3D EM
MopaenupoBaHusi 1 obecnevnna NPOCTON U NOHATHBIA MeXaHU3M
CBS3M C NyYLLUUMMK B CBOEM Kracce nporpaMmmamu gpyrnx
npoussoauTenei, cneunanmampoBaHHbIMU KaXabli B CBOeW
obnactu.

BBopg npoekTta

Mopenuposahue cxem

CpepictBa pa3paboTky Tononorui

MapameTpusosaHHble 3D mogenn

CAD MHCTPYMeHTI

CST cpepcTBa NocTpoeHNs Mopenen

BcTpoeHHble cpeacTea
onTumMu3aummn aHanu3

Maket CST STUDIO SUITE nerko uHTErpupyeTcsi B ntobon
CyLLEeCTBYIOLLUIA NOTOK NpoekTupoBaHus. LUnpokuii Habop moaynen
MMMopTa 1 3KcnopTa No3BonsieT 0OMeHMBaTbLCSt FeOMEeTPUYHECKUMU
AaHHbIMK ¢ 6onblunHeTBOM nonynsipHeix CAD cuctem. Kpome Toro,
BCE CTPYKTYpbl MOCMe nMnopTta MoryT 6biTb OTpeaakTMpoBaHbl U
napaMmeTpusoBaHbl, YTO AeNaeT BO3MOXHbIM BbINOMHEHWE X
oNnTUMMU3ALMM U NapamMeTPUYECKOro aHanmaa.

CneuuanbHble MHTepdencel obmeHa aaHHbIMK ¢ apyrumn EDA
cucTemMamu npegHasHayYeHbl ANa pelleHns 3agay aHanusa
LeNOoCTHOCTM CUrHanos, cmelwaHHoro EM n cxemotexHuyeckoro
MOAEMUPOBaHMSI.

CneuuanbHbIi A3blKk MakpokoMaHa Ha 6ase TexHomnoruin VBA n OLE
NO3BOSISIET HAMNPSIMYH0 0OMEHNBATLCS AaHHBIMU MEXAY Pa3nMYHbIMU
nporpammamu, Hanpumep, MATLAB unu MS Excel.

OaHHble

AHanu3

Bbiuncnutenu CST STUDIO SUITE

MynbTudpuanieckuit Wntepdeiic
COM/DCOM

L

BHelLuHve npoayKTbl TpeTbUX ypM
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WHTEMPALMSA NMOTOKOB NMPOEKTUPOBAHUA

MopenupoBaHve pacnpocTpaHeHust curHana, uany4aemoro
COTOBbIM Tened)OHOM, B rofoBe Yernoseka. AHanm3
koadhduuveHTa nornotlerns (SAR) n pacnpocTpaHeHus
3MeKTPOMarHUTHOrO Mosist COToBOro TenedoHa Sony Ericsson
Ha yacToTe 1.8 I'Tu. TpexmepHas Mofenb TenegoHa Gbina
nonyyeHa us CAD cuctembl Yepes cpopmat STEP n
KOMGWHMpOBaHa C BOKCENbHOWM MOAENbIO PYKU U rONoBbl
YernoBseka.

B03MOXHOCTb MMMNOpPTa M 3KCMopTa CTPYKTYPUPOBaHHOM
MHDOPMaLMK YPE3BLIYANHO BaxHa ANs MHTErpauum nakeTta
MOAENMPOBaHUS B CYLLECTBYHOLLMIA LMK MPOEKTUPOBaHUS.
WMHTennekTyanbHas npouenypa BOCCTaHOBNEHUS AedeKToB,
BO3HMKAIOLLMX B NpoLiecce nepefayn AaHHbIX Mexay
nporpamMmmMamu, sIBNseTcs AOMNONHUTENbHOW rapaHTUen ycnexa.

Cenyac naket CST STUDIO SUITE nogaepxvBaeT criegytoLime
dopmartbl: SAT, STL, IGES, STEP, Nastran, VDA-FS, Autodesk
Inventor, Pro/ENGINEER, CATIA v4 u v5, DXF, GDSII, Gerber,
ODB++, Altium P-CAD, Altium Protel 99SE, Cadence Allegro,
Cadence SPECCTRA, Mentor Graphics Expedition™, Mentor
Graphics Board Station®, Mentor Graphics HyperLynx, Mentor
Graphics PADS®, Zuken CR5000, Zuken Visula, Agilent ADS,
AWR Microwave Office, Sonnet, dopmat TpexmepHbIX onncaHun
Buonornyecknx 06 bEKTOB 1 Ap.

PacnonoxeHue XryTos NPOBOAOB BHYTPU aBTOMOOUNS U 1X
ceyvyeHus: Ans aHanunsa EMC ucnonb3oBanucb paccynTaHHble
3Ha4YeHUs NOBEPXHOCTHLIX TOKOB.



He Bce cpeacTBa umMnopta oAMHaKoBO
3t PeKTUBHbI

B HacTosiLiee Bpemsi B 6onblumMHCTBE NakeToB EM MogenvpoBaHus
NPUCYTCTBYHOT CPEACTBA MMMOPTa TPEXMEPHbIX CTPYKTYP, 3a4acTyto
nx 3pPEKTUBHOCTb ONpeaensieTcs He 3aMETHbIMU Ha NepPBbIN
B3rnsg AetansmMu.

Het 6onee 6eccmbicnieHHO 3agayun, YeM nocre ycneLHoro
umnopTta 98% AaHHbIX B TEYEHME HECKOIBKUX AHEN BPYYHYIO
BOCCTaHaBnMBaTb NoTepsiHHble 2% WHdopMmaLuun, 6e3 koTopoi
npaBunbHOE MOAENNPOBAHUE CTPYKTYPbl HEBO3MOXHO.

Kpome Toro, npocton umnopt Tononorun n3 EDA cuctem, B cuny
0ocobeHHOCTeN NpeACTaBNeHns AaHHbIX B HUX, MPUBOAUT K
MOSIBNIEHNIO B CTPYKTYpe MHOXeCTBa rpaHen 1 3a30poB Masnoro
pa3mepa, CUMbHO YCMOXHALMX 3a4a4vy MOAENVPOBaHWS.
Mporpamma CST MWS BKIto4aeT CIOXHYIKO UHTENNEKTyanbHyo
npoweaypy YMCTKN N aBTOMaTUYECKOro BOCCTaHOBIEHUS
UMMOPTUPYEMOW CTPYKTYPbl, KOTOpasi B KOMOMHaLMW C MOLLIHOM
CMCTEMOW MOCTPOEHWS CETKN pa3bueHuns obecneunsaeT
appekTBHOE MOAENUPOBaHNE Aaxe Npu U3HavanbHo
nospexaeHHbIX CAD faHHbIX.

MMnopTupoBaHHas TpexMepHasi KOHCTPYKLIUS BUAEOKaMepbl Gbina Lienkom
npomMogenupoBaHa v nocneaoBaTenbHO MOAUMULMPOBaHA C LieMnbio obecneyeruns
cooTBeTCcTBUS TpeGoBaHusam FCC Class-B.

MpoekT Ana MoaenvpoBaHNs BpaLLaloLL,ero MOMeHTa u MOLLIHOCTM
AAaHHOro WaroBoro Asuratens c KOpOGKOVI nepegad 6bin nMmnopTnpoBaH
yepes IGES cdopmat 13 mexaHuyeckont CAD cuctembl.

"CST cneyuanu3supyemcsi Ha 3D EM modenuposaHuu naccusHbIx
cmpykmyp, Ho briaeodaps e3aumodelicmeuro TyYWwux 8 Ceoem
Kracce nakemoes aHasnu3a, oHa rpespamusia docmamo4yHoO
CII0XKHYH0 3a0aydy COBMECMHO20 MOOeUPo8aHUs U orimumMu3ayuu
8 06b14HY0 npoyedypy npoekmuposaHus. CST MICROWAVE
STUDIO mowHyto, HO fieeKyro 8 0C80EHUU CUCMEeMY MoCmpoeHUs
mpexmepHbIx Modernel, a wupokuli Habop uHmepghelicos
umriopma rno3eosisitom Ka4ecmeeHHo obpabambeieams U
rnapamempu3oseblieams Jit0bbie 2eomempuyeckue 0aHHbIe."

3D EM Application Team,
Infineon Technologies AG
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NMOJIHbIN HABOP PELLEHMIX AN 3D EM MOOENMPOBAHUA

Ewle gecsTb neT Hasag cneuuanucTbl Copunu, Kakne Metoabl byayT
[OMUHMPOBaTb Ha pbiHke 3D EM MoaenmpoBaHus: BpEMEHHbIE Unn
YacToTHble. PelleHne Bo BpeMeHHON 06rnactu xopoLuo
3apekomeHaoBano cebs ans peleHns 3agad ¢ 60nbWMM YMCIOM
s4eek. HacToTHble MeToAbl, UCNOMb3YoLLME BMECTO NPAMOYrONbHON
TeTpasapanbHylo CeTKy pa3bueHuns, npegnaratoT NyyLyio
annpoKCMMaLMIo reOMETPUN CTPYKTYPbI.

Mpogykt CST MWS cTan nepebiM KOMMEPYECKUM
NPOAYKTOM, 06bEANHSAIOWMM B paMKax e41MHOro
nonb30BaTENIbCKOro MHTepcbeﬁca BblHMUCNUTENbHbIE A4pa,
paboTatoLme B HaCTOTHON 1 BPeMEHHOW obnacTsix 1
ncnonbayoLye NPSIMOYronbHYI0 U TeTpasaparnbHYH0 CETKM
pasbveHus.

Ho cbakT octaeTcst hakToM: HET Kakoro-nmbo
YHMBepcasnbHOro MeToAa peLleHunsi, NoAxoasLero Ans
abcontoTHo Bcex npunoxexuid. B 2009 ropy B naket CST
STUDIO SUITE 6bin fo6aeneH npogykt CST
MICROSTRIPES, TLM BblYMcnuTenbHOE SA4PO KOTOPOrO,
onTumMm3npoBaHHoe Ans pewenus EMC/EMI 3apauy,
OOMOMHWIO CyLEeCTBYIOWMIA psg BeluncnuTenen. MNMosgHee
CST pobasuna B CUCTEMY HOBbIN BbIYUCIINTENb HA OCHOBE
uHTerpaneHbiX ypasHeHun (MLFMM, Multi-Level Fast
Multipole Method), KoTopbIln MCNONBL3yeT NOBEPXHOCTHYHO
AVCKpPeTM3aLmMio OOBbEKTOB 1 pacluMpsieT BO3MOXHOCTU
nonb3oBaTens Npy aHanuae anekTpuyecky 6onbLumx
ctpykTyp. Cenvac B Bepcuto 2010 sobaBneHo HOBbLIV
acVMNTOTUYECKWI BbIYUCTIUTENb.

MoyeMy BaXXHO MMeTb NONHbLIN Habop peweHnn?

MporpammHoe obecneveHne CST faeT BO3MOXHOCTb NErko
nepekntYaTbCs MeXay PasfuyHbIMU BbIYUCTIUTENBHBIMU MOAYNsSMU 6e3
N3MEHeHUs1 MOAEeNN U HacTpoek NapameTpusaummn. Takol noaxoan AaeT
BO3MOXHOCTb pa3paboTymKy caMocTosATENBHO BblIbupaTth MeTos,
Haunyywmnm obpasom noaxoasLLent ANs peLueHNs KOHKPEeTHOM
UHXXeHepHoi 3aaaun. Jaxe ecnu y paspaboTymka oTCyTCTByeT
NMUEH3Ns1 Ha Kakon-NMBo JOMONMHUTENbHBIA MOAYNb, UMeeTcst
BO3MOXHOCTb BPEMEHHO aKkTUBMPOBATL Er0 1 NPOBEPUTL NOMYYEeHHOE
peLleHve apyrum MetTodoM. B nonoxutensHoM criyyae npuobpeteHne
OOnNoNHUTENbBHOro Moayns Bceraa byaeT 6onee peHTabenbHbIM
peLleHneM, YeM NpMoBpeTEHNE HOBOTO aBTOHOMHOIO NPOAYKTa.

PesynbTat MmogenuposaHus RCS
kopabnsa Ha yactoTe 16.8 [Ty,
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PacnpegeneHne TOKOB Ha METanNIMYeCckon NoBepXHOCTH kopabnsa AnvnHol 155 MeTpoB 1 06ny4aemMoro NNOCKoN BOMHOM curHana ¢ Yactoton 400 MIu,.
Mpu MogennpoBaHnM yunTbIBanach OTHOCUTENbHAs AU3NeKTpuyeckas NpoHMLaeMocTb coneHon Boabl (81) n ee yaensHasa nposogumocts (0.01 Cv/m)

MepekpecTHbIe NPOBEPKU BbIYUCIIEHUIA

He CeKpeT, YTO MHorga pesynbrathbl M3MepeHVII;1 He coBnagarT C
pesynbTatamm MogenmpoBaHuA. Ecrin n3MepeHua n pac4yeTbl BbINOTHANUCH
pasHbiMK rpynnamMmu cneymanncToB, TO O4eHb YacTo AenaeTcd BblBOA O
HEOOCTOBEPHbIX pe3dyfibTatax aHanumaa.

MopaenvpoBaH1e 04HOMO M TOTO e MPOeKTa B HaCTOTHOW U BPEMEHHOW
obnacTsix No3BoMseT BbIMONHUTL NEPEKPECTHYIO BEPUDUKALIMIO BLIYUCTIEHUIA.
Ecnu ABa pa3nunyHbIX YWCIIEHHbIX METoAa AAt0T CXOLOHbI pesynbTaT, HO OH
NPOAOIKaET OTNMYATLCS OT U3MEPEHHBIX AaHHbIX, TO 3TO FOBOPUT O TOM, 4TO
paccornacoBaHue onpeaenseTcs UHbIMK hakTopamu, Hanpumep,
HenpaBuWIIbHO 3aAaHHLIMU NapameTpamMu MaTepuasos, HenpaBubHLIMU
MeTOAMKaMM N3MEPEHUI U T.4.

CMmellaHHbIA aHanu3 anekTpunyeckux cxem u EM ctpykTtyp

CwmellaHHbI aHann3 anekTpuyeckmx cxem n EM cTpykTyp BO BpemeHHoW
obnacTtun nogpasymeBaeT obMeH nHcpopMaLmer 0 Tokax U HaNPsPKEHNAX B
noprtax mexgy nporpammamu CST MWS, rge BbinonHsetcs EM
MoenvpoBaHue CTpyKTypbl, 1 CST DS, rae BbINONHSAETCSA aHanm3 cxembl, no
Mepe pacnpocTpaHeHus CurHana B Mmogenu. Takon nogxos UMeeT ABa
npenMylLLiecTBa No CPaBHEHUIO C OObIYHBIM CMELLaHHbIM MOAENMpoBaHNeEM
cxem n EM cTpykTyp.

He TpebyeTtcsa anutensHoe anddepeHumpoBaHme nonHon matpuubl EM
CTPYKTYpbI, TaK Kak CXeMHbIE 3NIEMEHTbI BCTPanBatTCs HEMNOCPEACTBEHHO B
MOAENUPOBAHME 3NEKTPOMAarHUTHbIX Nonen. 3T MOXET AaTh CYLLECTBEHHbI
NpYPOCT NPOV3BOAUTENBHOCTU BbIYUCIIEHUIA, OCOGEHHO NpW aHanunse
neyaTHbIX nnaT ¢ GoNbLUNM KONIMYECTBOM NOPTOB M COCPEAOTOHEHHBIX
3MNEeMEeHTOB.

CMeLlaHHbIN BpEMEHHOM aHanu3 no3BonseT paccunTbiBaTh
3NEeKTpOMarH1THbIE NOMs, BO3HMKalOLWWe B pe3ynbTaTe B3anMOAeNCTBUS C
HENMHEeHbIMU 3NeMEHTaMK CXeMbI, Hanpumep, avodamu. LLinpokononocHas
npupoaa aHanusa BO BpEMEHHOW 0611acTi faeT BO3MOXHOCTb YYecTb Npu
aHarnmuse HeCKOJIbKO rapMOHUYECKUX COCTaBMSAOLWMX CUrHana.

LLIMpOKOMOMNOCHbIN GanaHCHbIN yeUnuTenb MOLWHOCTY ananasoHa 3 — 5 My,

I'IpOMO,Cle]'II/IpOBaHHbIIZ BO BpeMeHHOIZ obnactu kak cxema ¢ EM CTPYKTypamu.

ool
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MMnopTupoBaHHasa Tononorns nevyaTHow Nnatel AN aHanusa uenemn
nuTaHusa

JnHeliHbIN fedekT BoNHOBOAA B POTOHHOM KpucTanne.
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MynbTucdmsnyeckmn aHanums

OneKTPOMarHWTHbIV aHanM3 SBMAETCS rMaBHON Liebio
nonb3oBarenen naketa CST STUDIO SUITE. HecmoTps Ha 370,
Hanu4yve nornew MoXxeT cTaTb MPUYNHON BTOPUYHBIX 3O (EKTOB,
KOTOpble MOryT GblTb UM UHTEpECHSI. [ToTepu B MeTannax u
OM3MEeKTpUKax BbI3bIBAIOT MPOrPEB UM Aaxe TEMnoBoe
paspyLUeHne CTPYKTYpbl. Bo3HuKatoLme npy 3ToM cunbl MOryT
[edopMrpoBaTh CTPYKTYPY M U3MEHUTL €€ 3NEKTPOMarHuTHble
XapakTepucTUKW, HanpuMep, paccTpouTb 06 BEMHBI hunbTp.
Mporpamma CST MPHYSICS STUDIO BkntoyaeT Habop
BbIYNCMMTENbHBIX MOAYNeNn, NpeaHa3HaYeHHbIX ANA aHanM3a
CTaUMOHAPHBIX UMW NepPexoiHbIX TENOBbLIX NPOLIECCOB (B TOM
yncne n B bronornyecknx obbeKTax), a Takke MexaHM4eckux
Harpy3ok. Bce BblumcnuTenu nnoTHO MHTErpMpoBaHbl B MOTOK
NpPOEKTMPOBaHWs U obecneymBaloT 4OCTOBEPHbIN
MYynbTUPUINYECKUN aHaNN3.

"lMpodykm CST MICROWAVE STUDIO sienisemcs Hawel
paboyel nowadkol, ebinonHswel bbicmpoe u moyHoe EM
moOenuposaHue naccusHbix CBY komnoHeHmos. OH
obecrie4dusaem Hac rpoYHbIM ¢hyHOaMeHmMoM, ¢ no3uyuli
KOmMopoe2o Hawia KoMraHusi pacrpocmpaHsem nepedossie CBY
mexHoJsioauu rno ecemy mupy."

Dr. Martin Lorenz, Spinner GmbH

MynbTucusnyecknin aHanua 06bEMHOTO hUnbTPa, BbINOMHEHHbIN KOMMaHueit Spinner
GmbH. MoTepwu nons B AnanekTpuke (crnesa), a Takke OMUYECKUe NoTepu B
NPOBOAHMKaX NPUBOAST K BbIAENEHWIO TENNa (B CepeanHe), KOTOpoe B CBOIO oYepeab
SIBNAETCS NPUYNHON MeXaHU4eCcKUX AedopmaLmnii aHanua3MpyeMoi CTPYKTypbl (cnpaea)
N U3MEHSET €€ YaCTOTHbIE XapakTePUCTUKN.
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OcHoBaHHas B 1992 roay komnaHusa CST B HacTosiLLee BpeMsA npegnaraeT Ha
PbIHOK LMPOKUI Habop NporpamMHoro obecneYyeHus Ansi MoaenMpoBaHus
3NEeKTPOMarHUTHbIX Noneu.

OpurnHanbHble TeXHonornyecke paspaboTkv BbiBenu komnaHuio CST Ha no3uumm
obLenpusHaHHoro nuaepa B obnactn 3D EM mogenvpoBaHus.

B uuncne KNMMeHTOB KOMMaHUM — MPEACTaBUTENM CaMblX pa3HOOGPasHbIX oTpacnen
NPOMBILLIIEHHOCTH, 3aHMMatoLLMecs pa3paboTKon TenekoMMYHMKaLMOHHOTO,
aBTOMOGWMBLHOIO, 3MEKTPOHHOIO, MEAMLIMHCKOrO 0GOPYAOBaHUS, a TakkKe BeayLumX
komnanun IBM, Intel, Mitsubishi, Samsung n Siemens.

CnaxeHHbI konnekTus komnaHun CST 3a CTOMb KOPOTKOE BpeMs CyMen 3aBoeBaThb
cBbiwe 30% pbiHKa BbicokoyacToTHoro 3D EM mogenuposaHus.

OcHoBa ycnexa komnaHuu CST

Ycnex komnanum CST GasupyeTcs Ha UCMOSb30BaHWUM CaMblX COBPEMEHHbIX
BbI4YMCIIUTENbHbBIX TEXHOMOMMIA 1 OPYXXECTBEHHOM MOSb30BaTENbCKOM MHTEPENCe.

C momeHTa Bbixogda B 1998 rogy nepson Bepcun naket CST MICROWAVE STUDIO
npetepnen psg 3HauMTerbHbIX MU3MEHEHWI, HanPaBMEHHbIX HA COBEPLLEHCTBOBaHUE
€ro BO3MOXHOCTe MOAENMPOBaHus 1 rpadmyeckoro MHTepdenca, n ABNSeTCs SpKUM
NpUMepOM, Kak MOXHO CAenaTh TPEXMEepPHOe 3MeKTPOMarHUTHOe MOAEeNpoBaHue
nerkum n acpdekTnBHbIM. 3anorom ycnexa crana opurnHanbHas texHonorns CST
annpoKkcMmaumu Ans naeanbHbIX rPaHNYHbIX YCNOBUIA, BaXKHOCTb MCMOMNb30BaHUA
KOTOPOW XOPOLUO AEMOHCTPUPYIOT (OMHAHCOBbIE JOCTMXKEHUSI KOMMaHWUK.
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PasBuBasi AaHHbIN ycnex, KoMnaHusa coKycrpoBanach Ha AanbHenem
COBEPLUEHCTBOBAHWM CBOEro NPOAyKTa M pacluMpeHnn Habopa BXOASLLMX B HErO
BblYMCNUTENbBHBIX MOAYrel. B ntore nonb3oBaTtenb NOMyYM B CBOW PYKU MHCTPYMEHT,
obbeamHsoWmMn B cebe camble pasnuyHbie TEXHOMNOMMM MOLENNPOBaHWS,
NO3BONSIOLLMIA NETKO NepeknoYaTeCs MeXay pasnuyHbIMM METOA4aMN MOLENMPOBaHNSA
1 TEM CaMblM OMepaTUBHO BLIMOSHATL NPOBEPKY paHee NosyyYeHHbIX AaHHbIX.

Celtyac CBbILLE HECKOMNBKMX COTEH COTPYAHMKOB KOMMaHWK, a Takke passuTas CeTb
AUCTpMBYTOpPOB, BOBNEYEHBI B pa3paboTky, Npoaaxu, TexHuYeckyio noaaepxy EM
NPOAYKTOB koMnaHuu B Gonee yem 30 cTpaHax Mupa.

PacnpocTtpaHeHue u nogaepxka B Poccuu:

00O "EBpowuHTex"

109387, Poccus, MockBa, yn. JleTHas, . 6

TenedoH/dakc: +7-(495)-749-45-78

E-mail: sales@eurointech.ru
http://www.eurointech.ru/cst 19
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