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Advanced Design System

Mouib. [TpocToTa B ncnonb3oBaHun. LLlnpoyaniwas GyHKLMOHANbHOCTb.

Advanced Design System (ADS) oT KoMnaHuu CAMP ADS npepocTtaBiseT nofHOGYHKLM-
Keysight Technologies aBnseTcs BenyLuen OHaJIbHYH MHTErPUPOBaHHY NNaTthopMy
MMPOBOW CUCTEMON aBTOMATU3NPOBAHHOMO LS CUCTEMHOr0, CXeMOTEXHUYECKOMO U
NPOEKTUPOBAHNS 3/IEKTPOHHbIX YCTPONCTB 371eKTPOMArHMTHOro MOAENMPOBAHUS C NOS-
nns BY, CBY 1 BbICOKOCKOPOCTHbIX HbIM HabopOM CpefCTB NPOEKTUPOBAHNUS U
UMdpoBbIX NpunoxeHnn. 06nanas MoLLHON NPOBEPKMN B COOTBETCTBMM C TPE6OBAHUAMM
®YHKUMOHANbHOCTbLIO M MPOCTbIM UHTEP- cTaHpgapTtos LTE-A, 802.11ac, PCl Express’,
¢dencom, CAIMP ADS ncnonb3yeT Hanbonee USB3 1 opyrmx B 0611acT BbICOKOCKOPOCT-
MHHOBALMOHHbIE 1 KOMMEPYECKM yCreLlHble HOM Nepefayv faHHbIX, CNYTHUKOBOWM CBSA3K
TEXHONOrMK, Takne Kak X-napameTpbl™ 1 3D 1 pagmonoKaunm.

3MEeKTPOMarHMTHOE MOLeNnpoBaHue, Npu-
MeHsieMble BeayLWMMN KOMNaHnaMu B chepe
6ecnpoBOHON CBA3M, CETEN M B @3POKOCMU-
YecKon 1 060POHHOM NPOMbILLIEHHOCTM.
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Jlydlive B 0Tpacam TEXHONOMMM M MHOIOe Apyroe

Tonbko CAIMP ADS npepnaraet pelweHue,
0bbeMHsIoLLee CpeaCcTBa COBMECTHOMO MO-
LeNVpPOBaHMS CXeMbI, TOMOMOTMM U TEMJIOBbIX
peXxxnMoB Anst paspaboTku VC, kopnycos,
MHOrOC/IOMHBIX CTPYKTYP M MeYaTHbIX NAarT,

a TakxKe cpefcTBa 3D 3N1eKTpOMarHMTHOro
MOOENMPOBaHNS 0T 0AHOrO NOCTaBLUMKA.
3Ta MHTerpnpoBaHHas nnaTdopma cnocobHa
3HAYMTENIbHO YBENNUYNTL NPON3BOAMTENb-
HOCTb M COKPATUTb pacxoapl.

[lns cokpalleHns CPOKOB NPOEKTUPOBaHUS
CATlP ADS npegnaraeT orpoMHble 06beMbl
JaHHbIX AN CReUMabHbIX NPUIOXKEHNUN.
Bonee 300 npuMepoB oxBaTbIBaOT BCE
chepbl NPUMEHEHUS — 0T OTAESbHbIX Lenem

1N GYHKUMOHANbHBIX Y3/10B 40 Y4ebHbIX NOCo-
6uI1 1 PYKOBOACTB, pacCKa3blBatoLWMX O TOM,
KaK Hanbonee apPeKTUBHO MCMONBb30BaTb
ADS. BctpoeHHble B CAIMP mogynu nomoLm

B pa3paboTke (DesignGuide) BoGpanu B cebs

Bonee 30 neT MHHOBaL NN

AJ‘IFOpMTMb\ NPUYNHHO-CNEACTBEHHbIX

CBS3eM M NaCCUMBHOCTH
Metog

Hall 6oraTbii ONbIT ¥ NePefoBY0 NPAKTUKY
ny4ywmx paspabotumkos. OHW NpegnaratoT
roToBble Habopbl HACTPOEK 1 CNOCobbI Npea-
CTaB/IeHUst aHHbIX, @ TAKXKEe NoLIarosble
MHCTPYKLUMW ANst pa3paboTKu pasnmnyHbIx
YCTPOMCTB, OTKPbLIBAS C NEPBOro AHs paboThl
NPOCTOM JOCTYM K MOLLHbLIM BO3MOXHOCTAM
CANP ADS.

HO,EI,,EI,ED)KK& Pa3/INYHbIX TEXHONOrUM

ornbatoliei X-napameTpel
OnTUMU3aLns AHanu3a BV|6ﬂ|/|OTeKV| .
Sl L INEKTPOTEPMUYECKMIA
eCnpoBOAHbIX
i . . Mogenuposanue OI'ITI/IMI/I38L|,I/|F| CoBMecTHoe BY/ Cprl;l(':D'TB 5 CMMyﬂﬂTOp
C;;eﬁ:%” CBYcveren— TOMONOMNN aHanorosoe/LIC VIHTGerVIpOBaHHbII/I MeToq
3 oehone K et MORBTMPOBIRYE ™ L OHEYHBIX INEMEHTOB  Mogens NeuroFET
MozennposaHme ! HOﬂHOBOﬂHOBOM ABanTusHas CuHTe3 c :
|_| Tononorv 3D SM aHanm3 monmgz:igwan CCIJ_‘BSM;((::TEMMOC b
OJTHOBOJIHOBOW  CymvnaTo
2D 3M aHaﬂ M3 ﬂepe&OﬂH bFI)X MeggﬂarjfaMsHﬂﬁ;soro DeSktOp I_VS CMK%{I%T‘IEOD ﬂsgiagig::je
I-Ipo LLeCCOB/CBepTKM nepexonHbIx :‘/pOLLeCCOB

1990

30 netT MHHOBaUUU

2000

2010

QopMaT dannos Mopaenu MO tpaH3ucTopos, Bbubauoteku
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METOoA rapMoHMN4YeCKoro D kt
baflaHCca e 0anaxca Kpbinosa ESKLOp
BbICOKOYaCTOTHbIN DRC/LVS YekopuTenu a Gase
SPICE CAMP %zﬂfs:gof;;ﬁ: ﬂapaMeTpl/NeCKl/le Cuctema TeHepaLys LWMPOKONOOCHBIX rpaguyeckoro
CpencTea CBY yerpoiicts CMCTZM IM mopenm ?OMSM:':EEC:S; moaenelt SPICE npoueccopa
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YBEPEHHOCTb B pe3ysibTaTe

[obenTtecb ycnexa 3a cyeT BbICTPOro, TOYHOro M NMPOCTOr0 MOAEIMPOBAHNS

OcHoBHble Bo3MoxkHocTu CAIMP
ADS

— [onHbI Habop BLICTPbIX, TOYHbIX
¥ MPOCTBIX CUMYNATOPOB 06ecneynBaeTt
NONOXKWTENbHbIN pe3ynsTaT 6e3 Heobxo-
LMMOCTU NOBTOPHOIO MOAENMPOBAHUS

- [pocTble B 06palleHnn cneunanusnpo-
BaHHble MOZYAM NOMOLLYM B pa3paboTke
(DesignGuide) BoGpanu B cebs MHoroneT-
HU ONbIT paboThl

- 3JKCKNO3MBHAsA noafepxKa bubavotex
KOMMOHEHTOB BeAyLUMX pa3paboTyrKos
1 npou3soauTenen

- [onHodyHKLMOHaNbHas cpea
CXEMOTEXHWUYECKOTO 1 TOMOJIOrMYECKOro
MOJEeIMPOBaHNS

- VIHHOBALMOHHblE CXeMOTeXHUYeCKMe
Vi CUCTEMHbIE CUMYAATOPbI

- 3D nnaHapHbIt 1 NONHODYHKLMOHANbHbIN
3D 3M cumynatop

Mopgenu n 6rbanoTeKn KOMNOHEHTOB

N TexXHoNorMyecKmnx npoueccos

Mnatdopma ADS
BKJIOY3ET peLleHuns
N5 BBOAA U

CUHTe3a Mogene,
CUCTEMHOrO,
CXeMOTeXHUYECKoro

1 3D 3M mopenupo-
BaHUs 1 06paboTku
pe3ynbTaToB — NOSHbI
MapLIpyT NPOeKTUPOBaHUS
BM/0Tb [,O CEPUIAHOTO NMPOM3BOACTBA.
CATIP ADS nerko uHTerpupyetcs

C NPOMbILLINEHHbIMX CUCTEMAMN ONA
pa3paboTKu MHTErpanbHbIX
CXeM M ne4vaTHbIX nnat. .

MpoeKTMpoBaHMe
ANS Npou3- ﬂ?
BOACTBA F

Pa3paboTtka

CXeMbl

OnTUMM3aLMs BbIXOAA MOAHbIX
YCTPOWUCTB M CTAaTUCTUYECKUIA
aHanus

HenuHeiHoe nosepeH4eckoe
MO/feNIMPOBaHe Ha OCHoBE
X-napameTtpoB

ﬂpMHuMﬂMaﬂbHOM

(skcTpakuus ¢ nomoubio CAMP IC-CAP)

MpoBepka xapaKTepucTmk
8 ADS Ptolemy c nomouybio

Kun

BoraTewmne 6ubanoTEKN 018 TEXHOMO0-
rnyeckux npoueccos (PDK) paspaboTaHsl
M NOAAEPKMBAIOTCS BEAYLMMMN NPOMbILL-
JIEHHbIMW NapTHepaMmu

VIHTerpaums ¢ MapLpyToM NpoeKTMpoBa-
Hus ycTponcTs B CAIMP Takux KoMnaHui,
kak Cadence, Mentor n Zuken

MaHenb oNTUMMU3aLMK, NOAAEPXKMBAIOLLAS
ynpasneHue NpoLeccoM onTUMU3aumm

B PEXMME PeasibHoro BpeMeH (BCTPoeHo
12 pa3nuYHbIX METO0B ONTUMMU3ALNM)
Co3paHune MoLenn Ha oCHoBe X-napa-
METPOB MO NPUHLMMNNANBHON CXEME 1

no pesynbraTaM N3MEepPeHUi C NOMOLLbIO
HEeNMHENHOro BEKTOPHOro aHanu3artopa
Keysight NVNA ons npoekTupoBaHus
HESTMHEMHbBIX BbICOKOYACTOTHbIX CXEM
Hosewwne 6M6AMOTEKN CTaHOAPTOB
6ecnpoBOiHOM CBS3K, NO3BONSOLIME
NPOEKTNPOBATH M NPOBEPSATL YCTPOMCTBO
Ha COOTBETCTBME BHOBb MPUHSATHIM
cTaHoapTaMm

ADS Desktop DRC / Calibre /
Assura / mailDRC

ADS Desktop
LVS / Calibre

2.5D nnaHapHoe 3M
mMoaennpoBaHue

M3rotosnenne NC

Pa3paboTtka
Tonosoruu

n usnyeckomn
KOHCTPYKUMM

KopnycvposaHue u
cbopka Moaynen

Mposepka npototuna/
B3a/IMOCBS3aHHbIE PELUEHNS

TecTvpyemas nnata

MonHbin 3D anekTpo-
MarHUTHbIN aHanu3
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YBEpPEeHHOCTb B ycrexe (MpoaosikeHue)

YCKOpbTEe NPOEKTMPOBaHME C MOMOLLbI NPOMbILLIIEHHbIX NapTHepoB Keysight

MapTHepbl no nponssoacTey PY NC n MNC

TecHoe coTpyaHmyecTBO KomnaHum Keysight MonHbI Habop BUBAMOTEK N5 TEXHOM0-

C MPON3BOAMTENSIMM MOJTYNPOBOAHNKOBbIX rMYECKMX NPOLLECCOB BKtOYaeT CpeacTBa
np1bopoB NO3BOJISIET € CO3aBaTh U1 NPOBEPKM Ha COOTBETCTBME NPaBMIaM Npo-
NoAAEPXKNBaTL BUBNMOTEKN A5 TEXHOMO- eKTMpOoBaHWs 1 dannbl cnoes Momentum
rMYECKMX NPOLLECCOB, UCMOMb3YEMbIE NPK 4Nns NobbIx TexnpoLeccos Ha ocHose GaAs,
n3rotosneHun BY-npnbopos Ha ocHoBe Si, InP 1 GaN, a Tak>xe 0ns WMPOKOro ananaso-
SiGe, GaAs, InP 1 GaN. Ha TEXHOSIOTMYECKMNX MPOLLECCOB Ha OCHOBE

SiGe n BY-KMOIM.

—
@ Wolfspeed. amii

A CHEE COMPANY

a GLOBALFOUNDRIES

Qorvo ——,\

all around you

Bommic (A Awis XXFAB

WEEDSICAAL FOSDREY EXPERTS

Innovating with 1I-V's

united
. monolithic
samiconductors

D
FUJITSU

Keysight — 69 % pbiHka CATP

«Keysight — BegyLmMin npon3soanTeENb
CPEeACTB NPOEKTUPOBAHUS 1
mofenvpoBanua BY-ycTtponcTe»

(OTyeT Mapw CMuTa 0 pacnpeaeneHnm
[onel Ha peiHKke npoussoauTenen CAMP).

&
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[ToAHbIV OXBAT MApLUPYTa NPOEKTUPOBAHMUA

Co3paHue HageXHblX CXem
6e3 NoBTOPHOro MOAENMPOBAHMSA U
BbICOKMI BbIXOA, FOAHbIX YCTPONCTB

Jlyduwime B 0Tpacsm MHHO-
BAUMOHHbIE TEXHOJIOT NI
Mo4ennmpoBaHUA
Puc. 1
— JINHENHbIN CUMYNSATOP Ha OCHOBE
S-napameTpoB, paboTatoLLMin B YaCTOTHON
obnactu
- HenuHenHbI cuMynsaTop Ha 0CHOBe
MeTopa rapmMoHmnyeckoro 6anaHca,
paboTatowmni B YaCTOTHOM obnacTu
— HennHenHbIN CMMYNSTOP Ha OCHOBE
MeTopa orvbatowien, paboTtaloLnii Bo
BPEMEHHO/4acTOTHOM 06nacTu
- CumynsaTop Ha ocHoBe MeTofia cBepTKH,
paboTatoumii BO BpeMeHHOoW 06nactu
- 3D nnaHapHbi 3M cumynsaTop Momentum
- MonxosonHoson 3D 3M cumynsaTop Ha
0CHOBE MeToa KOHEYHbIX 3N1EMEHTOB
(FEM)
— CumynsaTop reHepaummn X-napameTpoB
- Cumynatop ons nposepku LlenocTHocTw
CWTHaNoB B KaHane
- CwucteMHbIn cumynsaTop Keysight Ptolemy

[MocTobpaboTka B OKHe oTobpa-
»eHus gaHHbix Data Display

Puc. 2

Bo3MOXHOCTb 0TOBpaXkeHNs pasHo0bpa3HbIx
[LLaHHbIX N03BONSET OLEHWTb XapaKTEPUCTHKM
pa3pabaTbiBAaEMOM CXeMbl NyTeM NOCNeLyOLLEN
06paboTKM 1 aHann3a pesynbTaTos be3
NOBTOPHOIO MOAENINPOBaHUS. MHOrouMceHHble
BCTPOEHHbIE QYHKLMM CYLLECTBEHHO YNpOLLAOT
3TOT npouecc. [lononHuTenbHas rmbKocTb
06€eCneynBaEeTCs BO3MOXHOCTbIO A06aBNEHUS
COBCTBEHHbIX DYHKLMI (HanpuMep, AN CO3AaHMs
Npodus BLIXOAHOTO CONPOTUBIIEHUS], KPYTOBbIX
[LMarpamM yCUNeHns Uam raskoBbIX AMarpamm).

OnTMmn3aunsa paspabaTbiBaeMo-

O MPOEKTa
Puc. 3

Mo 3aBepLLIEHUM HaYaIbHOro 3Tana NPoeKTUPO-
BaHWS YCTPOWNCTBA Bbl MOXETE AOMNOHUTENBHO
YNYULWNTb €r0 HOMUHANbHbIE XaPaKTEPUCTUKM,
ncnonb3ys Bxoasiwme B coctas ADS ontumusa-
Topsbl. [aHens ontummsaumm ADS npepnaraet
MHTEPAKTVBHYIO CPeay CO MHOXECTBOM NapaMeT-
POB ONTUMMW3ALIMM, MHTEPAKTUBHYIO HACTPOMKY W
CpencTBa ynpasieHus MpoLEeccoM onTUMMU3aLMK.
C noMolLLLbo 3TOM NaHEeNN MOXKHO A0CTUYb
ONTUMaNbHOM NPOV3BOANTENBHOCTMI U U3YUNTb
cTeneHb BAUSHMS ONTUMK3aLMM Ha 3aaHHble
Lenm.
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MNoBbllWEHWE HAZEXHOCTW pa3paba-
TbIBAEMbIX CXEM

Puc. 4

CAIMP ADS npepfnaraet yHUKabHbIE 1 NPOCTbIE B
obpalleHny CpeicTBa CTaTUCTUYECKOrO aHan3a, KoTo-
pble NOMOratoT BbISBASTL NPO6/IEMbI, BO3HUKAIOLLME B
npoLecce pa3paboTky. MCTOrpaMMbl YyBCTBUTENBHOCTY
BbIXOZ1@ FOLLHOM NPOAYKLMW NOMOTaIoT MAEHTUDULMN-
POBATb 6ONBLLYIO YACTb OTBETCTBEHHbIX KOMMOHEHTOB

VI MOHSITb, B KAKWX PEXKMMaX UX Jy4Llie MCMoMb30BaTh
[L151 MOBLILUEHNS! BbIXOAA FOAHON NPOAYKLMN.

_..,......_
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Puc. 4.
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Ncnonb3oBaHue ADS Desktop LVS e
1 DRC ONst VCK/I04YEHNS NoTepb R A A
BCEACTBYE OWWBOK B TOMOMOMMUM i .

BnEl&sDS Y
MpocToe co3naHve Tonoaornm nog, 2

onpeneneHHbl TEXHONOrMYECKNI LY -
npouecc narotosnenunsa MC

Puc. 5

CAIMP ADS npefnaraet nofHOGYHKLMOHANbHBIA MHCTPYMEHT
L5 CO3[1aHNs FOTOBbIX K Nepefiaye B NPOM3BOACTBO TOMO-
norun BY MC. O6bnagas caMmbiM BOSILLUNM YMCTIOM MOJIHOCTHIO
cornacoBaHHbIx 61bnmoTek s pa3pabotku, ADS nomoraet
co3[1aBaTb TONosoruio paspabatsiaemoit MC ¢ yueTom Puc. 5.
cneundyKy Balllero Npon3BoACcTBa. MaHeNb MHCTPYMEHTOB
MWC 1 paboTatoLini B KOMaHAHOM CTPOKE pefaKTop
TOMOMOrUI, LOCTYMHbIE BO BCEX PACLUMPEHHbIX BrbanoTekax
Ans pa3paboTky, 0becneymBaloT NPOCTON JOCTYN K KOMaHAaM
peLaKTMPOBaHWS v NpeanaraloT NoAHbIN Habop CpeAcTB Ans
MPOBEPKM TONONOM WM.

SHEHHHBHIAZ I

ObHapy»KeHue olWNboK Ha paHHen cTa-
o ¢ nomoulbio ADS Desktop DRC n LVS

Puc. 6

ADS Desktop DRC no3sonsieT npoBepuTh, COOTBETCTBYET /N
pa3paboTaHHas Gu3myeckas TONONOrNs ONpeaeeHHOMY El s sn ] tura s
Habopy npasun npoekTuposaHus (DRC), ycTaHaBnnBaeMbix Puc. 6.
NpOV3BOAMTENSAMM NOAYNPOBOAHUKOBLIX Nprbopos. ADS
Desktop LVS no3sonsieT BbISBASTL HECOOTBETCTBUA MEXK Y
cxemoi v Tononorveit (LVS), Haxoos 0TCyTCTBYIOLME KOMMO-
HEHTbI MW HENPaBUIIbHbIE COEMHEHNS B TOMOIOMMM U CXEME.
B Moaynsx, ncnonb3ytouwmx BNoxeHHyto Tononoruto, LVS
MOXET HaXOAMTb OLUMOKM COBLIMHEHUI Ha YPOBHE MOAYNS U
nepenyTaHHble BbIBOAbI. TakXe NoaaepunBaoTcs GyHKUMM
DRC/LVS c Calibre v Assura HenocpeACTBEHHO W3 NaHenn
ynpasneHus ADS.

BCcTpoeHHbIN 31EKTPOTEPMUYECKNI
CUMYAATOP

Puc. 7

ADS npepnaraeT nonHodYHKUMOHaNbHbIA 3D TepMUyecKmin
CUMYNISITOP, TECHO MHTEMPUPOBAHHBIN C CHMYIATOPOM
TOMOMOTUM 1 CXEMOTEXHUYECKUM CUMYNSTOPOM. [pocTo
[06aBbTe 3NEKTPOTEPMMYECKMIA KOHTPOINEp B cxemy B ADS,
3anycTuTe CXEMOTEXHNYECKOE MOAEIMPOBAHME 1 BCTPOEH-
HbI TEPMUYECKINIA CMyNSTOp ByaeT paboTaTh B GOHOBOM
pexume. Tenepb B0sIbLIE HE HYXXHO 3KCMOPTUPOBATbL
Tononorumn MC B oTaeNbHble TEPMUUECKME CUMYNISTOPSI

11 BPYYHYIO MIMMOPTMPOBATb TEMMNEPATYPHbIE IaHHbIE B CXEMO-
TEXHWYECKME CUMYSTOPBI.

Puc. 7.

NHHOBaAUMOHHbIE GYHKLMK ANa paboTsl

C Pa3HOPOAHBIMN TEXHONTOTNAMMN

Puc. 8

®yHKumm ADS No3BONSHOT MHTEPAKTUBHO Haxo4WTb KOM-
NPOMWCCHbIE PeLlEHSI NPY HE3aBUCKMOWN AN COBMECTHOM
pa3paboTke VC, MHOrOCIOMHbIX CTPYKTYP, KOPMYCOB W
nedyaTHbIX NAaT. [1py NPOEKTUPOBAHWUM MHTEMPASbHBIX CXEM
MOXHO MCMOMb30BaTb HECKO/IbKO TEXHOOM M, KOTOPble

ByayT noanepKmBaThCs Npy cxeMoTexHnyeckoM 1 3D M
MOJEIMPOBaHMUM. Puc. 8.
\\/
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Keysight npegnaraet wmpokuin
BbIDOP TexHonornm 3M
MOJEeNMPOBaHMNA

Keysight npennaraet pa3nnyHble TEXHONOMN
3M MopennpoBaHus, HenocpeacTBEHHO
WNHTErpPUPOBaHHbIE MapLLPYT NPOEKTMPO-
BaHmsa ADS. 3To N03BONSET COBMECTHO
MOZENNPOBATL CXEMOTEXHWMKY, TOMOOTMIO 1
3D-KOMMOHEHTHI, He NoKMaas eAnHoN cpeapl
NPOEKTMPOBaHWS. 3T0 0C0BEHHO yA06HO NpK
pa3pabotke BY-monmynen, roe 3D-moaenupo-
BaHME MEXCOEAMHEHNI 1 KOPMYyCa A0MMHO
BbINOSIHATLCSH OAHOBPEMEHHO C MOAESIMPOBa-
HUEM CXEMbI.

Cumynatop Momentum

CuMynATOp Ha OCHOBE MeToda
KOHeYHbIX 3nemMeHToB (FEM)

Cumynstop Keysight FEM onupaeTcs Ha
XOPOLLIO 3apeKoOMeHI0BaBLLIMI ceba MeTof,
KOHeYHbIX 3nemMeHToB. B oTnmume ot 3D
naaHapHbIX CUMYAATOPOB, 3Ta TEXHOMOIMS
nossonsieT pabotatb ¢ 3D-CTpyKTypamum
nNpoun3B0JSIbHON GOPMbI.

CumynaTop Keysight FEM nHterpunpyetcs
c CAMP ADS, noatomy pa3paboTymKkam He
NoHaLoBWTCS IKCMOPTMPOBATL MPOEKT
Tonosiornu B M CUMyNSTOPLI CTOPOHHWX
pa3paboTymKkos. Kpome Toro, cumynsatop
FEM MoxkeT ncnons3osaTtbca B EMPro onsa
paboTbl ¢ 3D-MoaensiMmn, UMNOPTUPOBaH-
HbiMW 13 apyrux CAIMP unu cosgaHHbIMK
CaMoCTOSATENBHO.

SIPro: 6bbicTpee NosIHOBOSIHOBOIO
3D 3M cumynsaTopa

CuMynaTop Ha OCHOBE MeToda
KOHEYHbIX Pa3HOCTEeN BO
BpeMeHHon obnactu (FDTD)

CumynaTop Keysight FDTD ncnons3yet
MeTOo/, KOHEeYHbIX pa3HOCTEN BO BDEMEHHOM
obnacTu. AHanornyro FEM, FDTD mMoxeT
paboTaTb ¢ 06BEMHbBIMU CTPYKTYPaMm Npo-
13B0JbHOM hopMbl, HO eciv FEM co3paeT B
xo[e pelleHuns 6onbluyto Mmatpuuy, To FDTD
0OHOBNSIET 3HAYEHWUA MOSEN B KaXKOOM
MNHTEpBase BpeMeHU, NCNob3ys 418 3TOro
NTEPaLMOHHBIV Npouecc.

Cumynatop Keysight FDTD mMoxeT ncnosb3o-
BaTbcst B EMPro gnsa pabotsl ¢ 3D-mMogensmu,
MMMNOPTUPOBaHHbIMK U3 apyrux CATP nnn
CO3[aHHbIMN CaMOCTOSTESNbHO.

PIPro: TouHbI 1 3QEKTUBHbIN
aHanM3 KayecTBa
31EeKTPONNTaHUS

CumynsTtop Keysight Momentum siBnsietcs
BeAyLnM nHctpymeHTom 3D nnaHapHoro
371eKTPOMarHuTHoro (3M) mogennposaHus,
npefHasHa4YeHHbIM 4119 MOLAENNPOBAHMSA

1 aHanM3a naccuBHbIX uenen. na TouyHoro
MOLENMPOBaHNA Napa3nTHbIX CBSA3en 1 Apy-
rMX 3PHEKTOB B CZIOXKHBIX MHOFOCSIOMHbIX
CTPYKTYpax OH UCMoNb3yeT MeTO, MOMEHTOB
(MoM) B yacToTHOM 06nacTw.

Momentum mnHTerpupoBaH B CAMP ADS,
Genesys n GoldenGate BMecTe ¢ MHCTPYMeH-
Tamu oT Cadence, Mentor n Zuken.

CMmewaHHas 3M TexHonorus SIPro obecne-
YMBAET TOYHOCTb Ha BbICOKMUX YacToTax,
BbICOKYIO CKOPOCTb 1 60JIbLLYI0 BbIYNCIIN-
TeNbHY0 MOLLHOCTb, HEOBX0ANMbIE AN1S
NPOEKTUPOBAHMSA COBPEMEHHbIX MEYATHbIX
nnaT c NA0THOM TpaccmpoBKon. bnaronaps
ABTOMATUYECKOW reHepaunn 3aNeKTPUYEeCcKmX
CXeM, U3BJie4eHHble 3M MoZeny MoXHO
HermocpeaCcTBEHHO 3arpy»aTb B CUMYNIATOP
nepexoHbIX NPOLECCOB M CUMYNATOP KaHa-
nos CAINP ADS, uTo Nno3BonseT BbINOMHATL
NOJIHLIN aHaNM3 KaHanos.

Cumynstop PIPro no3sonseT aHannsvposaTtb
KayecTBO 3/IEKTPONUTAHMS B MUTAOLLNX Le-
nsix, BKAOYas aHan3 NafeHns HanpsKeHns
Ha NOCTOSAHHOM TOKe, aHaNM3 nMnedaHca Ha
nepeMeHHOM TOKE M aHann3 pe3oHaHCoB B
cnosix nutanms. PIPro nHterpuposaH 8 CAMMP
ADS v ncnonb3yeT 0buime HAaCTPOMKN 1 cpe-
oy aHanusa. Metoabl 3M MopenupoBaHus

B PIPro onTnMm3npoBaHbl 4ns paboThbl ¢ Le-
NSMU NMUTAHUS, NO3TOMY AAHHbIN CUMYNSATOP
paboTaet bbicTpee 1 3addeKTUBHEE APYrnX
Hecnewumanm3npoBaHHbIX IM cUMyNsaTopoB.
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Cumynatop FEM

MeTo4 KOHEYHbIX 3/IEMEHTOB

Cumynatop Momentum
MeToa MOMEHTOB

Co3pgaHue cneymanbHbix 3D-Moagenen KOMNOHEHTOB 4151 MOAENPOBAHNSA TONOA0TM K

B CATP ADS

CuHTe3aTop mogenen Advanced
Model Composer

CumynaTtopsl Momentum 1 FEM pononHs-
0TCS CMHTE3aTOPOM NapaMeTPU30BaHHbIX
MOZEeNIen NacCMBHbIX KOMMOHEHTOB Keysight
Advanced Model Composer (AMC). AMC
no3BosisieT co3aBaTh cneumanbHbie
6unbnmnotekn 3D IM Momenen, KOTopbix HET
B CTaHAAPTHbIX bnubnnoTtekax. bubnnotekn,
co3faHHble AMC, coxpaHsaloT TOYHOCTb IM
MOAENNPOBaHMS, HO ONTUMU3MPOBAHbI MO
CKOPOCTM /151 CXeMOTEXHUYECKOro Moe-
NIMPOBAHUSA C MOMOLLbIO MHTENNEKTYaNbHON
NHTEpRoNAUMM No 6ase AaHHbIX NapaMeTpu-
30BaHHbIX IM mMomenen.

NHTerpaums obuen 6asbl gaH-
Hbix ¢ CATP ADS

3D-06bekTbl 3 EMPro Tenepb MoXxHo
COXPaHATL B A4erkn bubnmnotek CAMP ADS
1 3arpy»aTb 0TTyAa NPsSiMO B MPOEKTHI
Tononoruu, cospasaemble B ADS. Hanpumep,
co3naHHas B EMPro aueiika c Moaenbto
pasbema SMA 6yneT nmetb BuI «emModel»,
KOTOPbIA MOXHO pa3MecT1Tb Ha CXeme B
CAMNP ADS gnsa KOMBMHMPOBAHHOIO CXEMO-
TexHu4yeckoro 1 3M mogenuposaHus. 3aTem
CXeMa 3arpy»KaeTcsi B NPOEKT TOMOMOr M
(HanpuMep, NeyaTHoM NNaThl) 418 NOSHOro
3D mopenmpoBaHus B ADS.

[NonHodyHKLUMOHaNbHAA cpena
moaenmpoBaHnsa 3D-06bEKTOB

EMPro — rubkumi MHCTPYMeHT ans nocTpoe-
HWMS NPoM3BOIbHBIX 3D-CTPYKTYP 1 MMNopTa
rotosbIx dparnnos CAD. Bbl MoXXeTe co3gaBaTh
3D-dopmbl, 406aBNATL CBOMCTBA MaTepMana,
HacTpanBaTb NapaMeTpbl MOAEeIMPOBAHMS

1 MPOCMaTPMBaTh Pe3ynbTaThl — U BCE 3TO

He nokmpaas cpepy EMPro.

BbicokonpounsBogmnTenbHas
TEXHOIOTMS MOAENNPOBAHMS
BO BPEMEHHOM 1 YaCTOTHOW
obnacTu

EMPro nosBonseT aHanusvpoBatb
00BbEMHbIE CTPYKTYPbI, TPUYEM C MOMOLLLbIO
Toro e FEM cumynsaTopa, uto 1 B CAMP
ADS. Ins NpOeKTOB, B KOTOPbIX MMETCS
3NEeKTPUYECKM BobLLIME KOMMOHEHTHI,
TaKuMe KaK aHTeHHbI, UK ANs aHann3a
LLeSTOCTHOCTM CUTHA0B MOXKET ObIThb
MNCMNOMb30BaH CUMYNATOP Ha OCHOBe MeToaa
KOHeuUHbIX pasHocTen (FDTD), paboTatoLwuit
BO BpPeMeHHoWn obnacTtu.
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Hanbonee nonHoe pelieHne

)'Iyqume B OTPacC/ih MHCTPYMEHTbLI AJ1A4 BbICOKOYACTOTHbLIX N BbICOKOCKOPOCTHbIX L],l/ld)pOBbIX npmnomeHmM

MapuwpyT npoekTmnpoBaHusa BY
n CBY-ycTtpoucTs

CpefcTBa NpoeKTMPOBaHUSA M MOOeNMpoBa-
Hunst BY n CBY-ycTponcTs koMnaHum Keysight
obecneynBatoT camoe NoJsiHoe pelleHve ans
YCMELWHOro Co3AaHns HafeXHbIX U3AENNN

C NepBOW NOMbITKN U rapaHTUPYIOT BbICOKUIA
MPOLEHT BbIXOAA rofHbIX ycTporcTs. CAMP
ADS npennaraeT To4Hble MOAENW U MOLLHbIE
MEeTO[bl CXEMOTEXHMYECKOrO Y CUCTEMHOIO
MOOEMPOBAHNS.

MHTErpMpoBaHHble CPeACTBa CXEMOTEXHM-
yecKoro 1 3M MoAeNMpPoBaHNS 0XBaTbIBAOT
BCe 3Tanbl paboTbl — 0T BBOAA 3NeKTpuyec-
KOV CXeMbl 10 U3rOTOBIEHNS U MPOBEPKM
roTOBbIX U3Ae/MN. A NONAHLIN Habop caMblx
TOYHbIX CPELCTB MPOBEPKM BECMPOBOLAHbBIX
YCTPOMCTB NO3BOJIAET BbINOSIHATL MPOBEPKY
Ha cooTBeTCTBME NOObIM CTaHOAPTaM
6ecnpoBoAHOM CBA3N.

[poekTnpoaHme PY NC n MANC
Puc. 13

CATIP ADS npegnaraeT caMblil NOSHbIN
Habop paclWMpeHHbIX CpeacTB MoOenmMpo-
BaHMWS, MHTErPUPOBAHHbIX B EOVHYI0 CpeLy,
KOTOpble OXBAaTLIBAIOT BCE 3Tarbl — OT BBOAA
3/1EKTPUYECKOM CXeMbl 0 MPOM3BOACTBA

1N KOPNYCUPOBaHMS. 3TU MHCTPYMEHTbI
No3BONSAIOT elle A0 Hayana Npou3BoACTBA
NpOBEPWTL, COOTBETCTBYIOT vt Bawwm PY NC
n MUC TpeboBaHuamM cneundukaumm.

Bce ocHoBHble nponssogutenn MUC
npeanaralT 1 NoAAepPXKMBAIOT NOJHbIE

N perynsipHo obHoBsseMble BUBANOTEKM
L7151 TeXHOJIOMMYECKMX MPOLLeCccoB,
ncnonb3yemble B ADS, BKOYASA LMPOKNIA
BblbOp BrbnnoTek BY-npnbopos Ha ocHoBe
SiGe 1 MHTerpasbHbIX CXeM, MOCTPOEHHbIX
no TexHonorum BiCMOS n CMOS-SOI.

[NpoekTnpoBaHme BY-monynen

Puc. 14

Jnanpys Ha pbIHKE TEXHOOTMI Npo-
eKTMpoBaHus BY-monynen, KoMnanms
Keysight npegnaraet nydwyto nnatdopmy

1 METOL0JI0MMIO 4151 HALEXHON COBMECTHON
pa3spaboTtku BY-mogynen. CAMP ADS
npefnaraet paspaboTunkam ny4yLmin cnocob
CHUXXEHWSI BEPOSITHOCTM OWMBOK NpoeKTu-
POBaHWS, BbI3BaHHbIX HEMPEABUAEHHBIMM
napa3nTHbIMU HaBOLKaMMU.

[NpoekTnpoBaHue BY-nnat

CAIP ADS npegnaraeT npoBepeHHble pelle-
HMA 015 NPOEKTMPOBaHMs BY neyaTHbix nnat
C NPUMEHEHNEM OYEHb TOYHbIX MOAENEN U
MeTOA0B MOLeIMPOBaHNS, OXBaTbIBAOLLIMX
CXEMOTEXHMKY, IM B3amMoencTBme n cnc-
TEMHbIN ypoBeHb. KpoMe Toro, B apceHane
ADS vMeeTCs WMPOKNN Habop dyHKLNMA
CMHTE3a, KOTOPbIN N03B0OJISET BbICTPO
nccnenoBaTth anbTepHaTUBHbIE BapMaHThl

1 33 CYMTaHHbIE CEKYHbI ONTUMU3MPOBATb
BY-xapaKTepncTMKK, YNCN0 KOMMOHEHTOB

M nnowanb nnatel. OOHOBPEMEHHO pas-
paboTUYMK MOXKET CONOCTaBUTb CTOMMOCTb
M3roTOBNIEHNSI KOMMOHEHTA C 3aTpaTamu Ha
MOKYMKY aHa0rMYyHOro CEPUMHOro N3aenms.

Mmetowmecs B ADS TouHble B1bANOTEKM
Mo/es1e KOMMNOHEHTOB NOAAePXMNBatoT
MOeNIMPOBaHMNe B pasHbix 061acTax ans
Pa3NMYHbIX NPUIOXKEHW. [oBedeHYecKme
MoZesn (KoTopble 04YeHb BaXKHbI 415
Ha4asibHOro NPOEKTMPOBAHMS Ha CUCTEMHOM
YPOBHE) MOTyT BbITb MOyYeHbI H3 OCHOBE
TEXHUYECKMX XaPaKTePUCTUK, U3MEepPEeHUi
WY Mo pesynsTaTaM MoAennMpoBaHns. Mol-
Hbl€ TPAHCIATOPbI TOMOMOrMK 06ecneYnsaoT
MOJIHYI0 COBMECTUMOCTb NpK nepegadye
WaboHOB NeYaTHbIX NAaT Ha NPOU3BOACTBO.

Puc. 13. ADS npegnaraet caMblii NOMHbIV HABOP pacLUMPeHHbIX CPEACTB MOAENMPOBAHNS, MHTErpUpoOBaH-
HbIX B €AMHYI0 Cpefly, KOTOPble 0XBATbIBAOT BCE 3TarMbl — OT BBOAA 3/IEKTPMYECKOM CXEMbI 10 MPOU3BOACTBA

1 Kopnycuposaxus MAC.

Puc. 14. ADS npepnnaraeT pa3paboTumKkam yylime peleHuns
1 METOA0NOrMN AN NPOeKTMpoBaHus BY-monynen.
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CATIP ADS noapep»KmBaeT KOMMNEKCHbIE NPOoLLeaypbl aHaIM3a LLeNOCTHOCTU CUIHAN0B
M KadyecTBa 3NeKTPOnuUTaHus

PeleHne npobnemM NpoeKTUPOBaHMS]
neyaTHbIX NAaT COBPEMEHHbIX BbICOKO-
CKOPOCTHbIX UMDPOBLIX YCTPOMCTB

Korza ckopocTb nepefaun AaHHbIX LGpoBbIX MHTEPdEncoB
nepecTynaeT rurabuTHbIM NOPOr, HENPeACKa3yeMble SBNEHNS
CTaHOBSTCH HOPMOW. Pelierns Ans aHann3a LLenocTHOCTH
CWUTHANO0B 1 Ka4yecTBa 31eKTponuTaHua komnaHum Keysight
BKJ1104aOT CPEACTBA NPOEKTUPOBAHMSA M MOAENNPOBAHNS,
nomoratoLve npeofoneTb Npobnembl pa3paboTky neyaTHbIX NnaT Ans
MHOTOrMrabuTHbIX Ldposbix ycTporncTs. CAMP ADS npepnnaraet nyylwue B
0Tpac/n TEXHONOT MW MOAENMPOBAHNS BO BDEMEHHOM W YaCTOTHOM 061acTsX,
06beMHEHHbIE B €J1HbIV NMPOLLECC, YTO MOMOraeT pelwmnTs npobneMsl obec-
neyeHus LLeSIOCTHOCTY CUMHAMOB 11 KaYeCcTBa ANEKTPONUTAHUS U rapaHTypyeT
CO3[aH/e COBMECTVMbIX YCTPOWCTB.

LR =] &

Puc. 16. SIPro ncnonb3yeT cMellaHHyto 3M TexHonoruno Ans 66ICTPoro MoAeNMpPoBaHNs 60bLINX
1 CNOXHbIX NEYaTHbIX MAAT U U3BJIEYEHNS TOYHbBIX MOLENen BbICOKOCKOPOCTHbLIX COANHEHWNA,
-t - npuuyém BCE 310 B pamkax CAMP ADS.

ues | BbicTpbIV 1 TOYHbIM IM aHanM3 nocae co3gaHns TONoaornn

CAMP ADS ncnonb3yeT MHHOBALWOHHbIE 3M TeXHONOrK, 00beAMHSIOLLME TOYHOCTb, CKOPOCTh
1 BbIYUCIINTENBHYIO MOLLLHOCTb, HEOBX0AMMbIE AN MOAENMPOBAHNS 6OMbLINX U CNIOXHbIX NeYaTHbIX nnaTt
C MHOTOrUrabUTHBIMU NMHUAMM Nepefayn AaHHbix. C noMoLLblo BXoasWwmx B coctas ADS 3M cumynsatopos
SIPro 1 PIPro Bbl MOXeTe:
— VMMNOPTMPOBATL rOTOBYIO TONOMOMUIO NeYaTHoi nnaTel 3 CAMP Cadence, Mentor, Zuken v T.n.
nns 3M aHanu3a npobnemM KayecTBa 3NEKTPONUTAHNS M LENOCTHOCTH CUTHANOB;
— BbICTPO HAaCTPaMBaTb aHaNM3 LLENOCTHOCTM CUTHAMNOB M KaYeCcTBa 3EKTPONUTAHNS B O4HOM
1 TOW Xe cpefie C NOMOLLbIO CNeunan3npoBaHHON CETEBON MOAENN NPUMEHEHNS;
— W3BeKaTb TOYHble MOENN S-NapamMeTPOB BbICOKOCKOPOCTHbIX KaHa0B, yYnTbIBatoWMe
B3aMMOB/MSHME CUTHAMOB, HEMEANbHOCTMN 33a3eMEHNS, CNI0EB NUTAHMA U BAKSHUE Nepexom-

Puc. 15. CATIP ADS nopzep»KMBaeT ny4yLyto B HbIX OTBEPCTUN;
0TPaCc/IN TEXHONOTMI0 MOAENMPOBAHUS KaHa0B. — BbIMOJIHATH @aHANW3 KayecTBa 3NEKTPOMUTAHWUS NS U3MePEHNs NaAeHNs HanpsKeHns
BceobbeMOLLMI aHaNN3 KaHanoB Ha NOCTOSIHHOM TOKE, UMMeaHCa Ha NePEMEHHOM TOKe U PE30HAHCOB B CNOSX MUTAHUS;

— aBTOMAaTWMYeCKM reHepupoBaTb M3MepuTenbHble cxembl B ADS no pesynstaTam 3M aHanu3a
C nomouieio CATP ADS 1 Apyrux MHCTPYMEHTOB LLeNOCTHOCTM CUrHAMOB 1 KaYeCTBa 3NEeKTPONUTaHNS.

komnanum Keysight MoxHo:

— aHanu3npoBaTb MHUK cBA3M Mexay NC
nyTEM MOAENMPOBAHMS KaHaNoB., Lenen
1 GU3NYECKOr0 YPOBHS,

— TOYHO MMMOPTMPOBATL MOAESIN HA OCHOBE
S-napameTpoB 13 YacTOTHOM 0bnacTu
B CXEMOTEXHMYECKME CUMYNSTOPLI W
CUMYNATOPbLI KaHanos, paboTatouine
BO BPEMEHHOM 06/1aCTU, C NOMOLLbIO
NaTeHTOBAHHbIX aIFOPUTMOB MPUYNHHO-
CNefCTBEHHbIX CBA3eM 1 NAaCCUBHOCTY;

— onpefendatb cBepxmanele npodunn BER 3a
CYNTaHHblE CEKYHAbI (BMECTO HECKOTbKMX
[IHE) C MOMOLLbIO CTATUCTUYECKOTO
1 NOBUTHOrO PEXMMOB CUMYNATOPA
KaHanos;

- MMMNOPTMPOBATbL MOJENMN TPAHCMBEPOB
B dopmarte IBIS (TpaguumoHHom n AMI)

1 B BUe TabnuLbl coeanHeHuni (Hesalwmno-

POBaHHON NN 33WNGPOBAHHOM KITIOYOM Puc. 17. Cumynstop PIPro 8 CAMNP ADS no3gosisieT aHann3npoBaTh KauecTB0 3/1eKTPONm-
Keysight); TaHWS, BKJIIOYAA aHaN13 NafeHnNa HanpsKeHMa Ha NOCTOAHHOM TOKe, aHa N3 UMneaaHca
~ TeHepupoBaTh MoAeNU IBIS AMI Bcero Ha NepeMeHHOM TOKe 1 aHaNM3 Pe30HAHCOB B C/I0AX MUTAHUSA. @

33 HECKOMbKO [He/ BMECTO MecsLeB. —
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NHTerpnpoBaHHble pelleHns
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NHTerpauma mapuwpyTa
NPOEKTUPOBaHNA B MaclTabax
npeanpuaTms

NHTerpaums ¢ MapLupyTamm
npoekTnpoBaHunsa B CAlP apyrmnx
pa3paboTymMKoB.

Komnanus Keysight coTpynHuYaeT ¢ kntode-
BbIMW Npom3BoauTenamm CAMNP n cTpemnTca
06ecneynTb COBMECTUMOCTb C UX CUCTE-
MaMu, 4Tobbl NPefoCTaBUTb ONTUMaSbHbIE
peLleHns, 3aWnLLaloLLIME MHBECTULN 3a-
Ka3umnkos. OTKpbITas 1 rmbkas cpena CAMP
ADS obecneyvBaeT Noaaep>KKY pas3fnyHbIX
MapLUpyTOB NPOEKTMPOBaHWs. Hanpumep,
CATP ADS nogpnep»kvBaeT MapLpyThl
NPOeKTUPOBaHMSA, 0OCHOBaHHbIe Ha CAlP
Cadence, Mentor nnun Zuken, B KOTOpbIX
MNCNONb3YKTCA CTaH4APTHbIE 0TPac/ieBble
dopmMaTbl. Halw NOCTOAHHO PACTYLWMIA CMIMCOK
MapTHEPOB BbIXOAWT AaneKo 3a npesesb
CTaHLapPTHOr0 COTPYAHWYECTBA U ABNSETCS
COCTaBHOW Y4aCTbH NOCTOSIHHOMO CTpemse-
HMS K CO3,aHMI0 yYLLIMX B CBOEM KJlacce
MHCTPYMEHTOB 1 TEXHONIOrMIA, paboTaoLLmMx
B MHTErpypoBaHHOM cpege.

ADS Board Link: nHTerpaumoH-
HOE peLleHne HOBOro MNOKONeHUs
ONa pa3paboTKM neyaTHbIX NnaT

ADS Board Link (ABL) o6ecneunsaet
[OBYXCTOPOHHWI 0OMEH TONONOTMAMY,
cxemamm n bubnunotekamm mexxay CAMP ADS
1N ApYrMmU cpeacTBaMu NPOEKTUPOBAHMS

1 NPOM3BOACTBA NeyaTHbIx nnaTt. OHo noa-
LEePXMBAeT MMMNOPT 1 3KCNOPT B1bMOTEK U
TEXHOI0MMYECKON nHdopMaLmn (HanpumMep,
0 eAVHMLLAX N3MEPEHWS, pa3peLleHnm, Co-
X, MOAJIOXKKAX), @ TAKXKE NPOEKTHbIX AaH-
Hblx. ABL nepenaet nHdopmMaLmio C BbICOKOM
TOYHOCTbIO, 06eCneynBast COXPaHHOCTb BCEX
LaHHbIX M OpPUIrMHANbHbIX 0OBEKTOB.

CoBMeCTUMOCTb CXEMOTEXHMYEC-
KWUX OAHHbIX 0159 KDEMHNEBBIX
BY MC c CATP Virtuoso kKomna-
Hum Cadence Design Systems

Puc. 18
— [BYXCTOPOHHMI 0BMEH CXEMOTEXHUYECKN-
MU [aHHbIMKM ¢ Virtuoso
- 3arpy3ska cxembl 13 Virtuoso 8 ADS
n MopenvpoBaHue BY-xapakTepncTuk
- [penBapuTenbHoe npoekTnpoBaHve B ADS
n peanu3auus Tononoruu B Virtuoso

CoxpaHuTb/0TKPbITL

K npeacTtaBJieHuio
TOonoJiornm

7> OTKpbITLIA gocTyn ¢

CoxpaHuTb/0TKPbITL

Puc. 18. CAMP ADS no3BonsieT pefakTvpoBaTh M MOAeNMpoBaTh cxeMsbl, co3faHHble B CAMMP Virtuoso komnaHum Cadence Design Systems.
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[TpocTasa nHTerpaums ¢ opyruMmn NporpamMMHbIMN NPOAYKTaMM U M3MEPUTENbHbIMY

npubopamn Keysight

bbicTpas onTuMmM3auns paspa-
HaTbIBAaEMbIX CXEM C MOMOLLbHO
X-napamMeTpoB

Mopenu Ha ocHoBe X-NapameTpoB Mo3Bo-
NSHOT BbISABUTb OLUMGKM CUCTEMHOIO YPOBHS!

B BbICOKOYACTOTHbIX U BbICOKOCKOPOCTHbIX
UMPOBbLIX CXEMAX, FAE NPUMEHEHWE CANLL-
KOM YMpPOLLEHHbIX MOBELEHYECKMX MOAESEN
LN MOAENMPOBAHUS CIOMHBIX HEJIMHENHbIX
Lenen He AaeT NONIOXKMUTENBHOMO pe3ybTaTa.
X-napameTpbl, Ha 0OCHOBE KOTOPbIX CO3/a-
I0TCS 04Y€Hb TOUHbIE MOAENN HENMHENHBIX
YCTPOWCTB, MOXHO MOSTy4YMnTb N0 pe3yssTa-
Tam U3MepPEHWI UM MOLENNPOBaHHMS. Takune
MO[ENIN MOXHO UCM0JIb30BaTh B Npefenax
BCEro LMKJ/a NpoeKTUpOoBaHus A5 6bICTPOro
1 TOUHOrO MOAENIMPOBAHMS M ONTUMU3ALNK
napaMeTpoB Ha CUCTEMHOM YPOBHE.

BupTyanbHble UCNbITaTENbHbIE
ctenabl (VTB) gns 6ecnposos-
HbIX YCTPONCTB

VTB oTnnyatoTcst 04eHb NPOCTbIM NOJb30-
BaTeNIbCKNM MHTEPGDENCOM M NO3BONSIOT
npoBepsiTb pa3pabaTbiBaeMble MHOroamMana-
30HHbIE U LUIMPOKOMOJIOCHbIE 6ECMPOBOAHbIE
YCTPOWCTBA Ha COOTBETCTBME COBPEMEHHbIM
CcTaHgapTaM, TakmM Kak LTE, LTE-A n
802.11ac. VTB n nexatast B Mx ocHoBe
TEXHOJIOrMs MOAESIMPOBAHNS UCMONb3YIOT
cumynaTopsl SystemVue, 4To no3sonsieT
CUCTEMHbIM pa3paboTumMKaM co34aBaThb
cneunansHble VTB ons ncnonb3oBaHns
cxemoTexHukamm B CAMP ADS.

[MpocTas nHTerpauns ¢ n3amMepu-
TenbHbIMK Nprbopamu

NHTerpaumsa CAMNP ADS ¢ KOHTpobHO-
n3MepuTenbHbiMm npnbopamm Keysight
obecneyvBaeT 06MEH CUrHaNaMu, pesysbTa-
TaMn U3MEPEHWNIA, aNrOPUTMaMMN N AAHHLIMK
MeXKay BUPTyaslbHOM NporpaMMHom cpeaom
n puranyeckmm obopynosaHvemM. PaspaboT-
YMKM UCMOMb3YIOT 3TY BO3MOXKHOCTb 151
MOLESIMPOBaHNS U MNOMCKA ONTUMASbHOMO
peLleHns NyTeM OLEHKN BO3MOXHbIX Ba-
pvaHToB. 3aTeM Ha OCHOBe CMOLe/Inpo-
BaAHHOro curHana ¢opMmpyeTcst peasnbHbIn
ncnblTaTeNbHbIM BY-crurHan gns nposepku
peanbHoro obopynoBaHus.

N _ TpoeKTMpoBaHme M
; mopenupoBanwe B ADS
€ HCNONB30BAHWEM HIMEPEHHBIX
MK CO3[aHHbIX X-NapamMeTpoB
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PaboTante apPeKTnBHeEE, NOMb3YysiCb BCEMUPHOW CAYXKDOOM TEXHNYECKOW NOAAEPHKKM

KoMnaHuu Keysight

Keysight cTpeMunTCst K NONHOMY Y0BNETBO-
PEHMIO NOTPEBHOCTEN CBOMX 3aKA34YMKOB.
Ml npefocTaBnsiemM Hy>kHoe M0, nogaepxKy
1 KOHCYNbTaUmMm, cnocobcTByoLWMe NoBbI-
LUEHMIO NPOAYKTUBHOCTW BaLlen paboTsl 1
obecneymBatoLL e 0ONTOBPEMEHHbIN yCMnex.
He3aBMCKMMO 0T TOro, HOBUYOK Bbl NN
OMbITHBIW CNELMANNCT, NOMOLLb C1YXKObI
nopaepxkun Keysight npurogutcs sam

Ha BCEex 3Tanax NPOeKTMPOBaHUS.

BaxkHble obHoBReHKns 10

Keysight perynsipHo ynydwaeT n obHoBnsieT
MO gns npoeKkTMpoBaHus. Bel MoxkeTe
Noy4YnTb BaXKHble 0BHOBMIEHWMS, KOTOPbIE
BKJ1104aIOT HOBbIE BO3MOXKHOCTH, yNy4lleHne
NHTepdenca nonb3oBaTens, ucnpapneHne
oWNBOK, NaKeTbl 0OHOBIEHNI N aKTyasbHble
npUMepbl MPYMEHEHWIA B COOTBETCTBUN C
COBpeMeHHbIMM TpeboBaHmamn. Micnonbays
nocnegHue sepcun CAIMP no mepe nx
NosIBNEHMS, Bbl MOXKETE NOALEPXKNBATb
NPOAYKTUBHOCTb CBOEM paboThl Ha MaKCU-
MasibHOM YpOBHeE.

Moooep»kKa no TenedoHy
no BCeMy Mupy

PervioHanbHble Frpynnbl TEXHUYECKOWM
noanepxku Keysight nmetot onbIT paboThbl

CO BCEMW MPOLYKTaMN 1 NOLLEPIKMBAEMbBIMU
nnatdopmamu. [pynnsl dopMmnpyoTcs 13
BbICOKOKBANMMOULMPOBAHHBIX MHXKEHEPOB,
MMEIOLLMX BbICLLEE TEXHUYECKOE 06pa30-
BaHue 1 0bnapaoLmx 6oraTbiM OMNbITOM
npoeKkTupoBaHus. Kakue 6bl BOMpockl y Bac
HW BO3HUKIM — M0 yCTaHOBKe 060pyaoBaHus,
M0 CNIOXKHbBIM CXEMOTEXHUYECKMM UK
CUCTEMHbIM NpobieMaM, Ball 3BOHOK byaeT
nepeHanpasJsieH K COOTBETCTBYIOLLEMY
CreLmnanncTy, KoTopbIV NOCTapaeTcs Kak
MO>KHO CKOpee BaM NMomoYb.

www.keysight.com/find/eesof-support

I“u EETEGIET iy -

[MopoaeprkKa yepes MHTepHeT

Cant nopaep>kn Keysight ¢ LeHTPOM KOMNETeHLMIM KpYr10CyTOYHO NpefocTaBaseT MHGopma-
LIMOHHblE pecypchbl ANs pa3paboTumKoB. LieHTp KoMNeTeHUMIA COAEPXKMUT ThiICHUN CNPABOYHbIX
OOKYMEHTOB M COTHM 3arpy»KaemMblx NPUMepoB, KOTOPbIe CO34aHbl HALWMMMN UHXeHepaMu B 10-
MOJSIHEHME K MPUMepaM 1 JIOKyMeHTaL MK, noctasnsemMbiM B komnnekTe ¢ [10. MoMumo 3Toro, 13
LeHTPa KOMMETEHUMI MOXKHO 3arpy3nTb 06HOBNIEHNS A5 paHee BbinyleHHoro 0. yHKums
«MoW LeHTp Noaaep»KKM» NO3BONSET NOAaBaTh 3asBKM 1 3aNpOoChl, Kacatlimecs nedekTos
NN YCOBEPLLEHCTBOBAHWNN, U YNPaBAsATb UMW B OHIANHOBOM pexume. KpoMe Toro, B LeHTpe
KOMMeTeHLUMI Bbl HanOETe 6ecnnaTHble BUAeOMaTePUanbl U KpaTKne 03HaKOMUTESbHbIE
3N1eKTPOHHbIE Kypchbl. N8 A0CTyNa K LeHTPY KOMNETEHLMIN HY>KHO 061a4aTb AeNCTBYOLLNM
KOHTPAKTOM Ha 06CyXMBaHKeE.

Oby4yeHMe 3aKa34MKOB

[MoBbicbTe 3G PEKTUBHOCTb NMPOEKTUPOBAHMSA 3@ CYET COOTBETCTBYIOLLEN HACTPOMKN NPO-
rpamMmHoro obecnedvenuns Keysight n 3HaHum o cnocobax npumeHerns nHcTpymentos CATMP

K TekyLnmM 3agavam. KomnaHuma Keysight npegnaraet nporpamMMbl 06y4eHms 3aKa34umKosB,
KOTOpbIe BKJIlOYatoT 06pa3oBaTesibHble Hefenu, Knaccel Co cBO6OAHbIM HABOPOM M cneumnanm-
3MPOBaHHbIE KYPChl HA TEPPUTOPMM 3aKa34umMKa.

MpemMmnanbHble ycayru

[MpeMuanbHble ycayrv 06bI4HO OKA3bIBAKTCS MO MECTY 3KCMIyaTaumm, 4To6bl NOMOYb BalleMy
KONNEKTMBY MCMONb30BaTh MHCTPYMEHTHI Keysight Ha paboueM mecTe. KoHcynsTaHT Keysight
NMOMOXKEeT pa3paboTyMKaM B HACTPOMKe, NPUMEHEHUN 1N afanTaumm MHCTPYMeHToB Keysight

B KOHKPETHOM KOHTEKCTe MPOEKTMPOBaHMS. Llenb npemMmnanbHbiX yCayr 3aK1l04aeTCcs B MOBbI-
LUEHMM NPOAYKTUBHOCTM pa3paboTKM 1 COKPALLLEHWM CPOKOB NPOABUMKEHNS N3AENMI HA PbIHOK
3a CYET peanmsaumm COOTBETCTBYIOLLMX TEXHOIOMMYECKMX NMPOLLECCOB.

KOHch'IbTaLLMOHHbIe MPOEKTHI

I'IonquTe OOCTYN K CTOPOHHUM CneunanncTtaMm, KoTopble NOMOryT BaM CO034aTb roTOBOE
pelweHne, oTeBevarollee BallnM TpeGOBaHMﬂM, N COKPaTUTb BpeMA NpoaBvxKeHNA pa3pa6a—
TbiBaeMbIX N30/ Ha PbIHOK. Mocne I'J'Iy6OKOI'O dHain3a BaWnx ﬂOTpeGHOCTEM, KOMMNaHnA
Keysight COCTaBJiIdeT TEXHNYECKOE 3aaHNe, KOTOPOoe onpenesideT cogepxaHume, Cpokn n
YCNnoBMA NOCTABOK ONdA CO3O0aHNA cneunann3npoBaHHbIX peLUGHVIl;I B COOTBETCTBMIK C BALLMMKN

TpeboBaHUAMM.
@


http://www.keysight.com/find/eesof-support
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CBooHas Tabnuua komnoHenToB 1 onuuin CATP ADS

KynuTe To, 4TO HY>KHO cenyac, 1 paclumnpsanTe GyHKUMOHANbHOCTb N0 Mepe

CATP ADS MO0»HO0 npocTo 1 yaobHo 3aKa-
3aTb B BWAE BbIFOLHbIX MO LieHe NakeToB UK
B BMAeE OTAENbHbIX KOMNOHeHTOB «0bonoyka
+ JNeMeHT» A5 NOBbIWeHWS TMBKOCTM.

MeTop rapMoHu-

MeTop rapMoHu-
Momentum AT Momentum
yeckoro 6anaHca
MlaKeTbl HAYATBHOIG VDOBHS AHanwus Bo Bpe- GaAs/GaN KpeMHueBble
yp MEHHo 06nactu MKUC BY UC

Obonoyka ADS + anieMeHTbl

CohopmumpyiTte rnbkmi naket ADS nog ceou
3apa4n. BeibepuTte o6ono4ky ADS 1 nobyto
KOMBUHALMIO CriefyOLWMX 3/1eMEHTOB.

Anpo ADS

- W2200 fAapo ADS
- W2201 Aapo ADS + Tononorus

CoBMecCTUMOCTb
KPeMHMEeBbIX
BY UC

Circuit
Envelope

MeTop MeTopg,
orubatoLLen CBEPTKMU

MeTop
CBEPTKU

MeTop rapMoHn-  MeTop rapMoHu-  MeTop rapMoHu-
yeckoro 6anaHca ueckoro 6asaHca ueckoro GanaHca ueckoro 6asaHca 4eckoro6anaHca ueckoro banaHca uveckoro 6asaHca

Momentum Momentum Momentum

InemMeHTbl 3M MoOeNMpoBaHMS

- W2341 Momentum G2
- W2343 Momentum Turbo
- W2342 CtumynsaTtop FEM

3NeMeHTbl CXEMOTEXHNYECKOro
n CMCTEMHOIo MogennpoBaHMA

- W2300 MeTop rapmoHuyeckoro banaHca

- W2301 MeTop orubatoLiew

- W2306 3neMeHT NMHenHoro
MOZENNPOBaHNS

- W2349 3neMeHT 3NeKTPOTEPMUYECKOrO
MOAENMPOBaHNS

- W2361 3nemeHT Ptolemy

- W2362 3neMeHT pa3paboTKu CTPYKTYpbI
“ cuHTe3a BY-cuctem

-- OrMGa'OLU'eVI

Momentum

3D 3M mopenuposanue gnsa UC,
MCNONb3YHLWMUX HECKOJIbKO

HagobHOCTU
MonHas 6u6nuo-
Teka becnpo-
BOJHOW CBA3U
Anpo Cumynstop

EMPro Ptolemy

MeTop

MeTop
CBEPTKU

MeToa rapMoHu-  MeTopa rapMoHu-  MeTop rapMoHu-

Momentum Momentum

MpoBepka
TEXHOMOr Uit CXeMbl

3neMeHTbl Mogenen n bubnuoTex

W2304 Komnunsatop Verilog-AMS

W2305 leHepaTop X-napameTpos

W2363 lMonHas 6nbnuoTeka cTaHAApTOB
6ecnpoBoiHOM CBSA3N

W2364 BubnvoTeka ctaHgapTos becnpo-
BogHoM cBa3n 2G/3G

W2365 bubnuoteka 6ecnpoBofHbIX ceTen
W2363 NHTerpnposaHHas bnbnmnoteka
6ecnpoBo/iHOM CBSA3N

W2363 bubnnoteka b6ecnpoBofHON CBA3M
WiMedia

W2368 bubnnoTtexka 6ecnpoBofHON CBA3M
3GPP-LTE

W2369 brbnnoteka 6ecnpoBofHOM CBA3M
WVAN

W2371 bubnuoteka ctangapta DTV

®
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CBogHasa Tabnuua koMnoHeHToB W onuuin CAMP ADS (npopomxkeHue)

KynuTe To, YTO HYXXHO cenyac, 1 paclmpsanTe GyHKLMOHANBHOCTEL MO Mepe Hado0bHOCTM

MeTog cBepTKM +
MoaenuposaHue
KaHana

fAnpo ADS

Maket
W2220BP

o pa3paboTku

3IM cumynsTop
PIPro

MeTop rapMoHu-
yeckoro 6anaHca

Tonbko MeTop,
CBEPTKMU

fAnpo ADS +
Tononorus

Maket
W2222BP

o pa3paboTku

3IM cumynsTop
SIPro

3IM cumynsTop
PIPro

MeTog cBepTKM +
mogenupoesaHue
KaHana

fAnpo ADS +
Tononorus

Maket
W2223BP

3IM cumynsTop
SIPro

IM cumynsTop
PIPro

Momentum

MeTop cBepTKM +
moaenupoesaHue
KaHana

Anpo ADS +
Tononorus

Maket
W2224BP

AHanus kayecTBa 3NIEKTPONUTaHNSA

Tonosnornn Tonosnornn

[MpoeKTMpOBaHME BbICOKOCKO-
POCTHbIX LMdPOBbIX YCTPOMUCTB

- W2302 MeTop cBEPTKM + MOAENMPOBaHME
KaHana

- W2307 3neMeHT NpOeKTUPOBAHNSA TNHWK
C KOHTPONIMPYEMbIM UMMNEAAHCOM

- W2312 3nemeHT Transient Convolution gns
pacnpeaeneHHblX BblYMCIEHNI Ha 8 y3noB

- W2309 3neMeHT MOIeNMPOBAHMS LMHBI
DDR

PeKOMEH,EI,yeMbIe OonoNnHNTeNbHbIE
KOMMOHEHTHI
- W2401 basosas cpena EMPro

- W2401 Appo EMPro + FEM
- W2404 Appo EMPro + FEM + FDTD

N LUeNoCTHOCTU CUrHana

BupTyanbHble cTeHObl 04
TECTUPOBAHWUA Ha COOTBETCTBMUE
CTaHOapTam

W2350 BupTyanbHbiit CTeHA A5 TECTUPO-
BaHWs Ha cooTBeTCTBME CTaHaapTy DDR3
W2351 BrpTyanbHblit CTEHA ANS TECTUPO-
BaHWs Ha cooTBeTCTBME CTaHaapTy DDR4
W2352 BupTyanbHblili cTeHA ANG TeCcTu-
pOBaHMsA Ha cooTBeTCTBMeE cTaHaapTy PCI
Express

W2353 BupTyanbHbiin CTeHA ANS TECTUPO-
BaHWs Ha cooTBeTCTBME CTaHaapTy USB
W2354 BupTyanbHbli CTeHA A5 TECTUPO-
BaHWs Ha cooTBeTCcTBME CTaHaapTy 100G

)
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