E TexHONOrMm B 351IeKTPOHHOI NpombiluneHHocTu, Ne 32017

INEKTPOMATrHUTHBIN GHUNK3
neyarHbix nnat v nognoxek UC

B CANP Cadence Sigrity PowerS

B cratbe paccmoTtpenbl BosmoxkHoctu CAMP Cadence Sigrity PowerSl
Mo 3/IEKTPUYECKOMY GHAIU3Y NEYATHBIX MJAT U MUKPOCXEM.

AnTtoH CynoHuH

suponin@pcbsoft.ru

porpamma Cadence Sigrity PowerSI mossosser

paspaboTamkam ObICTPO U KOPPEKTHO IIPOBO-

IUTH 9NeKTPUIeCKAH aHAIN3 Ha 3aJaHHOM
IMAIa30He YacTOT JUIsl JIIOOBIX EeYATHBIX IUIAT U MU-
KpocxeM. bilaromaps aToit mporpaMme BBl yCIIemI-
HO CIIPaBHUTECh C TAKUMH 3ala4aMM, KaK CUMYJIAL U
LIYMOB OIHOBpeMeHHOro nepekiarodeHus (SSN), BbI-
SIBJIEHIE eMKOCTHOM CBSI3W M@K/ UCCIIelyeMbIMU CHT~
HaJIAMU, OTIpefieJIeHne ONTHMalIbHOTO Habopa U pac-
HOJIOKEHHSI Pa3Bs3bIBAIOINX KOHJEHCATOPOB, TOUEK
TIO/ICKOKA ITOJIUTOHOB IIATAHUS OTHOCUTEIBHO «3eMJIH»
Ha 33JJaHHOM JiMana3oHe dactoT. Sigrity PowerSI uc-
MOJIB3yeTCs KaK 10 Hadaya TPaCCHPOBKH ISl BBIPa-
6OTKI peKOMEH/IAIMIA 110 00eCTIeIeHHIO 11eJIOCTHOCTH
CHUTHAJIOB ¥ MTUTAHUS HA MTeYaTHOH IIJIaTe, TaK U IOCTIe
3aBepIIleHus mpolecca pa3poaku. [Ipu aTom MoxHO
IIPOTECTUPOBATH CBOM IMPOEKT Ha pabOTOCIIOCOOHOCTD
U YIy4IIUTD JU3aiH [UIaThl 63 U3roTOBIEHHs 00pas-
1oB. BoamoskHOCTH PowerSI opraHIYHO BIHCBHIBAIOTCS
B IIPOIIECC TPOEKTHPOBAHMS MIEIATHBIX IIJTAT, KOPITYCOB
U MIOZITIOXKEK MUKPOCXEM.

Mpeunmywiecrea

ITporpamma PowerSI moxxer pertats ciaefyromine 3a-

Jauu:

o BoipabarbiBaer pasanyHble PEKOMEH/IAIIUH IO IPOEK-
THPOBAHUIO CHCTEM ITUTAHUS 1 00eCIIeIeHHIO [[eT0CT-
HOCTH CUTHAJIOB Ha [1€YaTHOI ILIaTe.

o DKCTparupyer 9JIeKTPUIECKHe MOJIETH TIOJUTOHOB
«3eMJIM», IIATAHKU, a TAK)KE CUTHAJIbHBIX JUHUIL.
Monenu yInTHIBAIOT B3ANMOBIIHSIHIE BCEX HCCIEY-
€MbIX CUTHAJIOB. HaHHI)Ie MOTYT 6])ITI) HCIIOJIb30BAaHBI
IJIs BpeMeHHOFO MOI[CHI/IPOBaHI/IH LHYMOB OHHOBpe‘
MeHHOTO nepexioderus (SSN).

o I[IpoBepsier Ha pabOTOCIOCOOHOCTH BAPUAHTBI Pac-
CTaHOBKH (pUIBTPYIOIINX KOH/IEHCATOPOB.

e OueHUBaeT 3JIEKTPOMATHUTHOE B3aUMOBJIMSIHHUE
OJIHUX YIaCTKOB Pa3BOAKHU Ha [PyTHe.

e llsBiiekaer S-mapaMeTphl Ha 3aIaHHOM [Malla3oHe
gacToT. [103BOJISIET OIpeeNUTh UMIIEIAHC Ha TOM
nuamasoHe. PaGoTaeT HAMPAMYIO € TPOEKTOM IUIATHI
WIH TIOJIJIOKKA MUKPOCX€EMBI.

o [JoxasbIBaeT U3Ty4eHHEe SHEPTUHU B HEITOCPEICTBEHHOM
6nusoctu (near-field) i Ha 3HAYNTENIPHOM yATEHUN
(far-field) ot uccnenyemoro o6wexra. Ilpu momoru

PowerSI MOKHO yIydIITHTD 3JIeKTPOMATHUTHYIO CO-
BMECTUMOCTh I CHU3UTH YpOBeHb I/I3IIY‘-IaeM])IX IIOMEX.
° OnpeneHHeT JaCTOTHIL, HA KOTOPBIX CUCTEMA ITUTAHUSA
paboTaer 1I0X0.
o [IpOM3BONUT aHAIM3 IO MOCTOSIHHOMY TOKY. MoxkeT
cospaBaTh Mozien broadband SPICE npu Hammyuu
omruu Sigrity Broadband SPICE.

Metopabl NnpoaBMHYTOro aHaNM3A

PowerSI npeasnen m1st MOIeIMpPOBaHUS IEIATHBIX IJIAT
U TIOJUIO’KeK MUKpPOCXeM. PacdeTrr mpoBOAATCS Ha 3a-
TAHHOM T0JIb30BaTeNIeM INaNa3oHe JacToT. [Iporpamma
UCIIOJIb3YeT 3aIIaTeHTOBAHHbIE AJITOPUTMBI 71 aBTOMA-
TUIECKOTO a[JAIITUBHOTO Pa30UeH st IPOEKTa Ha IPHMHU-
THBBIL. DTO I103BOJIIET IPABIIBHO MOJIEIIPOBATD TaKHe
CTPYKTYPBI, KaK BBIPE3bI B OJINTOHAX, MHOKeCTBEHHbIE
HOJIUTOHBI MUTAHUS U «3eMJIN» U JI060€ KOTHIEeCTBO
TIePeXOJHBIX OTBEPCTUH U CUTHATBHBIX TPOBOJHUKOB.

Bce peanmnsyeMble BHIYHCICHHS MOTYT OBITH pacra-
patesnensl. [Ipu HaTMYUK TOIOIHUTEIBHON JIMLIEH3UN
BBIYUCIICHUSI MOXKHO PA3leIUTh MEXIY Pa3THIHBIMU
paboYMMK CTAaHIUSAMHE JJIS elile 6OJIbIIEero MPUPOCTa
npoussBogurenpHoctd. C mporpammoint PowerSI nn-
JKEeHep MMeeT BO3MOKHOCTD IOJIHOCTBIO IIPOaHATH3H-
poBaTh CBOH MPOEKT, HAUTH CYIIeCTBYIONIUE OIINOKI
U B KpaTdYailine CPOKH BEIPabOTaTh PeKOMeHIaI[ UK
I10 UX YCTPaHEHHUIO.

OCHOBHbIE 0COBGEHHOCTH

B ornmyme OT APYTUX CHCTEM MOJEIUPOBAHUS,
HpeCTaBIISIIONINX «3eMJIIO» ¥ MUTAHUE HJea]bHbI-
MU CTPYKTypaMu ¢ GUKCHPOBAHHBIM HANpSUKEHHUEM,
PowerSI yauteiBaeT Bce HEOMHOPOITHOCTH B ITOJUTOHAX
U B3aUMOBJIUSTHIE UCCIIeyeMBIX IIeTIel IPYT Ha ApyTa.
D10 nocturaercs 6aaromapst OOIBIION CTelTeHN aBTOMa-
TH3AIMU IPOIIeCcca CUMYILALUH.

Iist PowerSI HeT HEOOXOIUMOCTH CETMEHTHPOBATh
IIPOEKT IIPU CUMYJISIUH. [I[pyruMu cJI0BaMH, O30~
BaTeJib N30aBJIECH OT MHOTOKPATHO IOBTOPSIOIIET0Cs
U TPYZO3aTPATHOTO MpoIlecca MOATOTOBKU MPOeKTa
K MOJIEJIMPOBAHUIO. B TO ke BpeMs He IIPOUCXOJUT
HOTEpH B TOYHOCTH BhIYHCIeHMI. [IpenycMoTpeHa
OITHOBPEMEHHAsI CUMYJISIIHS CJIO)KHBIX MHOTOKOMIIO-
HEHTHBIX IIPOEKTOB (puc. 1).
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Puc. 1. 3D-u3obpaxerme cnoxHoro npoekra,

COCTOSILErO U3 MOANIOKKM MUKPOCXEMbI W MEYATHOM NAATHI.

MpoBoanTes BEpUPHKALMS CUCTEMBI MUTAHMS M CUTHANbHBIX MPOBOAHUKOB

Hacmpaubaemviii u zubxuii mapuipym modenupobanus

Ecnu Brutiowen pexxum Extraction, PowerSI mpeocraBiisieT BO3MOKHOCT
OBICTPO U JIETKO 9KCTPArkpoBaTh S-TIapaMeTPhl U MOJTHBINA UMIEIAHC B 3a-
IAHHBIX TOYKAX IpoekTa. B pexume Spatial mporpamma onpenesisier 3Ha4eHHsI
HAIIPsDKEHHI 111 UCCIIeyeMbIX IIOJIMTOHOB ITUTAHUS OTHOCUTEIBHO «3EeMIII»
B KOHKPETHOM JI1alla3oHe 4acToT. [Tob30BaTe MOTyT JIerKo HacTpauBaTh
CHOCOGBI TIPEICTABICHNUS Pe3YIbTATOB U1 TOTO, YTOOBI CKOHIIEHTPUPOBATHCS
Ha MHTEPeCyIOINX UX 001acTsIX. PasyiidHble HacTpanBaemble oy st 2D-
1 3D-0TOOpasKeHNsI IIPOEKTA [O3BOJISIOT OBICTPO IPOAHAIM3UPOBATH [TOJTyYeH-
Hble pe3y/bTaTbl. MapuipyT cumyssanuu B PowerSI siBiiseTcst 3ajauH0-OpHeH-
THPOBAHHBIM H JIETKO IIOJICTPAUBAETCs 0], HY Kbl HHKeHepa. [IJ1 ycrensoi
HACTPOIKHU ITPOEKTA 1 BBIIIOIHEHNS MOJIEJIMPOBAHHSI HEOOXONMO BBITIONHSAT
IIPOCTBIE IIOIIAroBble IEUCTBUSA M IIPOJBUIAThCSA CBEPXY BHU3 IO ITYHKTaM
MeHI0. DT0 06JIer1aeT HOBUIKaM IIPOLeCC 3HAKOMCTBA C IIPOTPaMMOIA.

Bosmoxxnocmu

CCFOIIHSIIIIHI/IC pa3pa60TKI/I JOJIKHBI OBITh Ka4eCTBEHHBIMU U BBITIOJIHATh-
CA TP MUHUMAJIbHBIX 3aTpaTaX BpEMEHU U CUJI. ITaker PowerSI momoraer
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MNMeuatHbie Nnartbi

302,2 mB/m

272 mBim

241 mBim

211,6 MB/m

181,3 mB/m

151,1 MB/m

120,9 MB/m

90,67 mB/m

60,45 MB/m

30,23 mB/m

Puc. 2. Sigrity PowerS| nokasbiBaeT ypoBeHb 371€KTPOMArHUTHOTO U3y4eHus
B HENoCpeACTBeHHoM 6an30CTH OT 0bbekTa

0OHAPYXXUTH OUIMOKK B IIPOEKTUPOBAHUY HA PAHHUX CTafUsX Pa3pabOTKI.
OH 1103BOJISIET CIIPOrHO3UPOBATH YPOBHU H3/TyIaeMbIX IIOMEX U YIyUIINAT
9JIEKTPOMATHUTHY0 COBMECTUMOCTb YCTpoiicTBa (puc. 2). PasimdHble BUIbI
M3ITy9eHUI MOTYT OBITh BU3YaIN3HPOBAHBI C BKIIIOYEHIEM BCEro IPOEKTa
B 3D-o6neme. C PowerSI pa3paGoT4MKU MOTYT IOJTHOCTBIO IPOaHAIU3UPO-
BaTh CBO IIPOEKT U BBIPAOOTATh CTPATETHH I10 YIYUIIEHHUIO TU3aiHA IS
IIOJIy9Y€HUSA KOHKYPEHTHOTO IPEUMYIIIECTBA.

Humezpauus

PowerSI npoBepsieT Ha pabOTOCIIOCOOHOCTh BAPUAHTHI PACCTAHOBKH
unpTpyoOIKX KOHIEHCAaTOPOB. [TporpaMma MOKeT MOJIEINPOBATH IIPO-
extsI u3 Cadence, Mentor Graphics, Altium, Zuken, P-CAD u npyrux CAITP.
Taxoke B Helt peanuzoBana nopjep:xka SPICE-Mozenelt KOMIIOHEHTOB.

Bce 9T0 M MHOXKECTBO JPYTHX BO3MOKHOCTel fieaer Sigrity PowerSI
OfIHOI 13 HanboJIee UCIIOIb3yEeMbIX IIPOTPAMM IS MOJIEIPOBAHMUS JJICK-
TPOHHBIX YCTPOICTB B MUpe. L




