Cncrtembl dBTOMAaTN3NPOBAHHOIO

npoeKkTupoBaHus Keysight EEsof
OTpacneBoun CTaHOAPT B NPOEKTUPOBAHUMN
PAANO3NEKTPOHHbBIX YCTPONCTB

KEYSIGHT

TECHNOLOGIES

Unlocking Measurement Insights



02 | Keysight | CucTembl aBTOMAT31MPOBAHHOTO NPOEKTUPOBaHNS — Bpolwuiopa

CucTeMbl aBTOMATU3VPOBAHHOMO NPOEKTMPOBAHNSA 19 BCEX 3TanoB pa3paboTKu
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M IneKTpoTEPMM- MonenvpoBaHue
MO4EeNMpoBaHue YECKn aHanm3 KOMMOHEHTOB

Puc. 1. Komnanus Keysight EEsof sBnsieTcs Begywm npoM3BoAnTeNIEM CUCTEM aBTOMATU3MPOBAHHOTO NPOEKTUPOBAHNS A8 Pa3paboTKy paaro3neKTPOHHbLIX YCTPOCTB.

KomnaHus Keysight EEsof sgnsieTca BegyLwM Nnpon3BoamTeNnemM cucTeM aBToMaTn3nMpoBaHHOro
npoexkTuposanus (CAMP) ans pa3paboTKu pagrno3NeKTPOHHbIX YCTPOMCTB. MHXeHepbl, 3aH1Mat0-
Wmnecs pa3paboTKoi M MOLEMPOBAHMEM BbICOKOYACTOTHbIX M BEICOKOCKOPOCTHbIX LLMQPOBLIX
YCTPOWCTB, M3MEPEHUEM LieIOCTHOCTM CUTHANa U KayecTBa 3/IEKTPONMUTaHUS, CO3AAHNEM MOAEeNeN
KOMMOHEHTOB, 06paboTKOM CUTHANOB 1 NPOEKTVPOBAHWEM PAAMOYACTOTHbLIX CXEM CMOTYT BhicTpee
C03/aBaTb TpebyeMble yCTPOICTBA, UCMOMb3YS TEXHONOrNYeCKyio N1aTGopMy Ha OCHOBE HaLMX
CPELCTB NPOEKTUPOBAHUS CUCTEM, KOMTMOHEHTOB 11 3/IEMEHTOB Ha GU3MYECKOM ypoBHe. Mbl npes-
NaraeM nosiHble MHTErpUPOBAHHbLIE PELLEHNS AN NPOEKTMPOBAHUSA TaKMX YCTPOMCTB, KaK COTOBbIE
TenedoHbl, 6eCNPoOBOLHbIE CETW, PAIMONIOKALMOHHbBIE CUCTEMbI, CUCTEMbI CYTHUKOBOM CBSI3M U Bbl-
COKOCKOPOCTHbIE LMPPOBbIE NPOBOLHbIE YCTPOMCTBA. Halim NpuoXKeHNs BKIKOYAIOT pelieHuns ans
NPOEKTUPOBaHUS Ha cucTeMHoM ypoeHe (ESL), cpeficTBa A5t OLEHKM LLENOCTHOCTY CUTHANOB U Ka-
YeCTBa 3/1eKTPONMUTAHUSA, aHANOrOBLIX U CMELIaHHbIX CXEM, PELUeHNs AN MoaenvnpoBaHus BY/CBY

CAP Keysight - 67 %

YCTPOWCTB AJ15 KOMMEPYECKO BeCnpoBOSHON CBA3M, a3POKOCMUYECKON 1 0BOPOHHOM NPOMbILAEeH- Puc. 2. Komnahus Keysight - Befyiimii nponsso-
HocTun. CAMP Keysight coBMecTMBbI ¢ COBCTBEHHbBIM KOHTPOSIbHO-U3MEPUTENbHBIM 060PYA0BaHNEM ANTeNb CPeAcTB NPOEKTUPOBAHNA 1 MOJeNN-
Keysight v ncnonb3yetcs 4ns ero pa3paboTku. posaHus BY ycTpoiicTs (13 otyeta fapu Cmuta

PR . 0 pacnpefeneHuu gonen Ha peitke CAMP).
MakeTsl CAMP npefnaratoT WWPOYanwmi CekTp rMbKMX peLleHunit, Nerko aganTupyembix K Balemy

MapLUPYTy NPOEKTUPOBAHMA 1 BIOJXKETY, M NPYU HEOBXOAMMOCTM MOTYT BbITh PACLUMPEHbI: Bbl MOXKETE
006aBnATL HE0BX0AMMbIE METOAMKI pacyeTa (CUMynaTopbl), MOAenn u Bubnnotexu. Mel npegocTa-
BMM BaM BbICOKOKIACCHOE NPOrpamMMHoe o6ecrnederne n noaaepKy, HeobXxoanMble 41 NOBbILIEHNS
NPOV3BOANTENBHOCTU NPOEKTUPOBAHMS.
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CAIP Keysight: nepBoknaccHble peLleHns 0 BCEro LMKIa NPOeKTUPOBaHMUS

Advanced
Design System

- =
HeatWave

WaferPro
Express

Advanced Design System (ADS) asnsetcs
BeAylLen CUCTEMOV aBTOMATM3MPOBAHHOIO
NPOEKTMPOBAHUSA INEKTPOHHBIX YCTPONCTB
ans npunoxenun BY, CBY, ouerku uenoct-
HOCTW CUTHaNa U KayecTBa 3M1eKTPONMTaHKS.
CvcTema npeaHa3HayeHa Ans NpUMEHEHNS B
cdhepe 6ecnpoBOAHON CBA3U, KOMMBIOTEPHbIX
ceTen, B a3POKOCMUYECKOW 1 060POHHOW
NPOMBbILWAEHHOCTH.

CAIP Electromagnetic Professional (EMPro)
AB/ISIETCS NEPBON CPEAON 3NEeKTPOMArHUTHO-
ro 3D MofleNnMpoBaHMA, MONHOCTbI UHTErpU-
pytolein 3M 3D MoennpoBaHmne co CXeMo-
TexHuyecknm Mogenunposaruem CAMP ADS.

SystemVue npeactaBnseT cobon cnuctemy
aBTOMaTM3MPOBAHHOMO MPOEKTUPOBAHMS
cucTemHoro yposHs (ESL), nossonsiouyto
CWUCTEMHbIM WHXeHepaM W pa3paboTymkam
aNropYTMOB COBEPLIEHCTBOBATL GU3NYECKUI
ypoBeHb (PHY) 6ecnpoBofHbix cucTeM cremy-
tOLLLErO MOKONEHNS U CPEACTB CBA3MW B a3po-
KOCMUYeCcKoi/060pOHHOM 0Tpacau.

GoldenGate aBngetcs pewerneM gns moge-
NpoBaHus 1 aHanusa BY NC cMellaHHbIx
curHanos. 10 GoldenGate nonHOCTbIO MHTE-
rPMPOBaHO B CPely aHaNoroBoro NPpoeKTUpo-
BaHus ADE Cadence.

HeatWave npefctasnseT cobon cuctemy
3NeKTPOTEPMUYECKOrO MOLENNPOBAHNS A5
MC v MHorosipycHbix SiP. OHa paccunThiBaeT
3D TemnepaTypHbIN NPodUbL KpUCTanna v
nepenaéT CBeAEHWs 0 TeMnepaTypax B cxe-
MOTEXHUYECKYIO CUCTEMY MOLENMPOBAHNS,
YTO MO3BOIAET TOUHO YUNTHIBATH TEMJIOBLIE
3QdeKThI.

WaferPro Express npegnaraet yHuouum-
POBaHHYt0 NNaThopMy, KoTopas No3BonseT
HaCTpPanBaTb W BbIMOSHATL U3MepeHus na-
pPamMeTpoB NOYNPOBOAHUKOBLIX NP1BOPOB,
TaKWX KaK TPAH3MCTOPbI, M NACCUBHbIX KOM-
MOHEHTOB Ha YPOBHE MOJIYNPOBOAHMKOBbIX
NAaCTUH.

MQA

A-LFNA

Genesys — OCTYMHOE Mo LeHe, ToYHoe

1 NpocTOoe B 06paLieHnn CPeaCcTBO NPOEKTH-
poBaHus 1 Mogenuposanus BY/CBY cxem,
npefHasHayeHHoe Ana pa3paboTunkos niat
N Mogynen.

|C-CAP - peweHue onsa xapaktepusaLmm n
aHaNM3a MHTEerpanbHbIX CXeM, aBnsioLLeecs
MPOMBbILLINEHHbIM CTAaHAAPTOM MOLENNPO-
BaHWs NoBefeHns NoynpoBOAHNKOBbIX
YCTPOMCTB HA NOCTOSIHHOM TOKE W BbICOKMX
yactoTax. IC-CAP no3BonseT n3enekatb Tou-
Hble KOMMaKTHbIE MOAENN, KOTOPbIE MOXKHO
1CMOMIb30BaTh B BbICOKOCKOPOCTHbIX/LNd-
POBbIX, aHaIOrOBbIX U BICOKOMOLLHbLIX BY
NPUNOXKEHUSAX.

Model Builder Program (MBP) npeacrtasnser
coboW yHBepcanbHoe pelleHmne, obecneym-
BalOLLiee BbICOKYIO CTeneHb aBTOMaTN3aumum

1 TBKOCTWN MOLENNPOBAHNS NONYNPOBOLHN-
KoBbIX Nprbopos. MBP copepXuT MOLLHbIE
BCTPOEHHbIe GYHKLMU XapaKTepu3aLuuy u Mo-
LeNPOBaHMs, a TaKXKe OTKPbIThIA MHTepdenc
LJ15 HACTPOWKM CTPaTerny MogeNMpoBaHms.

Model Quality Assurance (MQA) npegnaraet
NOJIHOE PeLlieHne U MHTEerpupoBaHHyio cpeay
IN5 pa3paboTumMKOoB, HE UMEIOLLIMX COBCTBEH-
HbIX MPON3BOACTBEHHbIX MOLLHOCTEN U NpPO-
13BOAMUTENE NONYNPOBOAHUKOBLIX NPMBO-
pos. MOA no3BonsieT NpoBepPsiTh, CPaBHUBATL
1 AOKYMEHTMPOBaTh 61MbANOTEKN MoLdene
SPICE.

PacwmpeHHbIA aHanM3aTop HU3KOYACTOTHOO
wyma (A-LFNA) npeacTasnsieT coboi nydiiyio
cucTeMY ANS M3MEPEHNS NapaMeTpoB U aHa-
nn3a dankep-wymos (wymos 1/f) n cnyyaitHo-
ro TenerpadHoro wyma (RTN).
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Advanced Design System (ADS) - nyuwas nnatpopma ona npoektuposarmsa BY n CBY
YCTPOWCTB ¥ CUCTEM KOHTPOJIS LIENOCTHOCTM CUTHAMA M KaYeCTBa 3N1eKTPONUTaHNS

CAMP ADS sBnseTcs nyyllein B 0Tpacau cucte-
MOW aBTOMAaTW3MPOBAHHOMO NMPOEKTUPOBAHMS
BY/CBY cxeM v KOHTPONS LLeNIOCTHOCTY CUrHana
I KayecTBa 3NEKTPONUTAHMUS, Npeanaras cpegy
NpoOrpaMMHOro MoOAeNMPOBaHNS, NO3BOSIOLLYIO
BbINOJSIHATH COBMECTHYt0 pa3paboTky VC, kop-
nycoB v nnat. B ADS BnepBble UCMONb30BaHbI
camble MHHOBALMOHHbIE 1 KOMMEPYECKH ycnel-
Hble TEXHOOM U, BKIKOYAs CaMblt NTYYLWINIA Ha-
60p CPeACTB CUCTEMHOrO, CXEMOTEXHUYECKOTO

1 3NEKTPOMarHMTHOro MOZEeNMPOBaHMS, a
Takxxe X-napameTpbl® 018 HeMHENHOro Moge-
nunposaHus. ADS npefnaraet eANMHCTBEHHYIO B
0Tpac/av cpefly NPOeKTUPOBAHMS MHTErpabHbIX
CXEM, UCMONb3YIOWMX HECKONIbKO TEXHONOT M,
4TO NO3BONSET 06bEANHSATL NPY MOLENNPOBA-
HUW MHOTOUYMCIIEHHbIE MHTErpanbHble CXEMbI,
MOHTUPYEMbIE Ha MHOTOCNOMHYI0 NOANOXKY

1 Ha nedyaTHyto nnaTy. CAMP ADS rapMoHUYHO
06bEAMHSET BCE 3TN MOLLHbIE MHCTPYMEHTSI

B eMHY0 NNaTdHOPMy NPOEKTUPOBAHNS, CONPO-
BOX/atOLLYI0 BAC Ha BCEX 3Tanax oT BbipaboTKm
KOHUenuu1 ao NponsBoacTBa, Yto aenaet ADS
FNaBHbIM MHCTPYMEHTOM BeAYLLMX KOMNAHWUN,
paboTatolnx B chepe 6eCnpoBofHON CBA3MN,
KOMMbIOTEPHbIX CETEN, B @3POKOCMMUYECKON

1 060POHHOM NPOMBILLEHHOCTY.

Jlyyline B oTpacav TexXHONOrum
¥ MHOrO€ fipyroe

CATIP ADS npepnaraeT HenpeB30MAEHHbIN
Habop TeXHONOTMI MOAENMPOBAHNS, BKtOYAs
S-napameTpbl, aHanM3 no nepeMeHHoMy TOKY,
METO[ rapMOoHMYecKoro 6anaHca, Bbicokodac-
ToTHbIM SPICE, MeTo cBepTKYM, MeTO[, ornbato-
Lew, MOAeNMPOBaHNE BbICOKOCKOPOCTHbIX Ka-
Hanos, Keysight Ptolemy, 2.5D nnaHapHbin 3M
cumynsTop Momentum u nonHoueHHoe 3D 3M
MOZENMPOBaHNE MO METOLY KOHEUHBIX 3/1eMeH-
108 (FEM). /1 370T NnepeyeHb 0anexo He noJsioH.

[lns COKpaLLeHWs CPOKOB NPOEKTUPOBAHNS
CATIP ADS npepanaraeT orpoMHyto 6a3y AaHHbIX
AN cneumansHeix npunoxexunin. bonee 300
NpVYMEepOB 0XBATbIBAOT BCE CHepbl NpUMeHe-
HUS — OT OTAEJIbHbIX Lienei v GYHKLUMOHAMbHbIX
Yy3110B A0 y4ebHbIX NOCOOWI 1 PYKOBOACTB,
pacCcKasblBaloLWMX 0 TOM, KaK MCMONb30BaThb
ADS. BctpoeHHbie B CAMNP Momynv nomouwm B
paspaboTke (DesignGuide) Bobpanu B cebs Halw
6oraTbi ONbIT U NEPeAOBYI0 NPAKTUKY NYYLINX
pa3paboTunkos. OHM NpeanaraoT roToBbie
Habopbl HACTPOEK M cNocobbl NPeaCTaBAEHNS
[aHHbIX, @ TAKXKE NOLIAroBble MHCTPYKLMM ANs
pa3paboTKM TaKMX YCTPOMCTB, KaK yCUAnUTenu,
dunbTpsl, cMecutenu, BY cuctemsl 1 1.0, ¢ nep-
BOI0 [IHS OTKPbIBAs NPOCTOM AOCTYN K MOLLHbBIM
BO3MOXHocTaM ADS.

Kpome Toro, koMnanusa Keysight TecHo co-
TpyaHuYaeT ¢ nponssoautensamu GaAs, GaN,
InP, SiGe 1 KpeMHMeBbIX NONYNPOBOLHNKOBBIX

B Levanced riigs Syiem
P Ve Ogtias Tk Wesles  Desigeds

L DL

CES|

s Pl Ve | by
W bl wTT MPSC_P P A
= L0 MR P T o U et
(o S0 | - Froet e G Pl

L s kPP Ll Citicnr
e
# (B F2_osdnd Gt
P ool St i
w (B Pa_OR gt
B P e epedae_SeD 0

THa b X9 RN T

7 i

ﬂz.'é'

43
L0
=0
1= N
NP o g
o =
= o5
A 55
o
I}
T
=l
oo

nmy s gy

S T e

e

L HHXDET bR Pys 2 el 32 T -
- SRS R

et ok el

B #

II-
-

R AR T e

Puc. 3. ADS sansetcs nyywei B otpacnu CAMNP aneKTPOHHbIX YCTPOWCTB, OPUEHTUPOBAHHOM Ha BECNPOBOAHYIO
CBSI3b, KOMMbIOTEPHbIE CETW, 33POKOCMUYECKYH N 0BOPOHHYI0 MPOMBILINIEHHOCTb, 3 TaKKE Ha NPUN0XKEHUS,

obecneynBatolime LenocTHOCTb CUrHana.

npnbopoB, YTO NO3BONSET €M CO3[aBaTb M NOA-
LepXunBaTb GUBINOTEKM ANA TEXHONOMMYECKNX
npoueccos, ncnonb3yemsle B CAMP ADS npu
npoekTupoBarun P4 1C n MIC. U, HakoHel,
BCE OCHOBHblE NPOWU3BOLMTEN KOMMOHEHTOB
NOBEPXHOCTHOTO MOHTAXa NOCTaBASIOT HaM HO-
Benwne 6MbNINOTEKN KOMMOHEHTOB, COepXKa-
LWWe ThICAYM MOLENEN, B YAaCTHOCTH, AN pas-
paboTku B ADS BY-neyatHbix nnat.

Puc. 4. PaclumpeHHbI nHTerpuposaHHsiin 30 3M
aHanu3 BKJIoYaeT IM MoZenMpoBaHve No MeTody
KOHEYHbIX 3/1EMEHTOB, ONTUMWU3ALMI0 U COBMECTHOE
MOZeNMpOBaHUe C aHaNu30oM Lenei.

KntoyeBble Bo3aMoXKHocTK ADS

- [MonHodyHKUMOHaNbHas cpefa Ang cos-
[laHWsl CXeM W TOMOOT UK

- VIHHOBAUMOHHbIE M NyYlline B OTPAC/M CXe-
MOTEXHUYECKWE U CUCTEMHbIE CUMYNATOPbI

- MMpsamon goctyn K 2.50 nnaHapHbiM 1 3D
IM MeToOMKaAM MOLENNPOBAHNSA

— ToYHbI M 3ODEKTUBHBIN 31EKTPOTEPMU-
YeCKWIn aHanu3 ons MoaennpoBaHus Le-
new, 4yBCTBUTE/IbHBIX K TEMMNepaType

- Camoe 6onbLioe Yncno 6ubnnoTex ans
TexHonoruyeckux npoueccos (PDK), cos-
[1aBaeMbIX M NOAAEPKMBAEMbIX BEAYLLMMM
npoun3BOAMTENSM KOMMNOHEHTOB

— HTerpaums c MapwpyToM NpPoeKTUPoBa-
Hus ycTponcTe B CATIP Taknx KoMnaHuim,
kak Cadence, Mentor 1 Zuken

— [aHenb onTMMM3aLMK, NOALEPKMBALOLLAS
ynpaeieHve NpoLeccoM onTUMmU3aumm B
peanbHOM BpemeHu (BcTpoeHo 12 pasnuy-
HbIX METOL0B)

- Co3paHue Mofenun Ha 0OCHOBE
X-napameTpoB no NPUHLMNWUANLHON CXeMe
1 Mo pe3ynbTaTaM U3MEepPEHNI C MOMOLLbIO
HeNWHeMHOro BEKTOPHOro aHanu3aTtopa
Keysight NVNA

- Hosewwwe 6ubnmoTekn 6eCcnpoBOAHbIX
YCTPOWCTB, NO3BONSIOLLME NPOEKTUPOBATL
1 NPOBEPSITb HA COOTBETCTBME HOBEWLLNM
CTaHaapTam 6ecnpoBoaHON CBS3M
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CAIP ADS ycKopsieT v OnTUMU3MPYET NPOEKTUPOBAHME —
OT BbIpabOTKM KOHLEeNUMM 00 peanm3aumm

/IHHOBaLMOHHAS NoALEePKKa
HECKOJIbKMUX TeXHOMOr N

CATIP ADS no3sonsieT MHTEPAKTUBHO HaXx0ANTb
Komnpomuccebl npu npoekTupoBarum NC, MHo-
FOCTIOMHbIX NOAJIOMEK, KOPMYCOB, NMeYaTHbIX
nAaT WA NpY X COBMECTHOM NPOEKTUPOBa-
HUK. IHTerpanbHble cxeMbl, pa3pabaTbiBaemble
C UCMNONb30BAHUEM HECKOIbKMX TEXHOOT WA,
MOXHO 06bEAMHATH U MOAENMPOBATL Ha YPOB-
HEe NPMHUMNMANBHOM CXEMbI UM HA YPOBHE
NoSIHOM 3neKTpoMarHuTHon 3D Mogenw.
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MoBbIlWEHME NPOUM3BOAMTENBHOCTM C MOMOLLbIO MHTErPUPOBAHHON CPeflb
NPOEKTMPOBAHMSA

CATIP ADS saBnsieTca nydwen B cBoEM Knacce nnatdopmoin ansg BY n CBY npoektuposanus, no-
3BONSAIOLLEN pa3pabaTbiBaTb NONYNPOBOAHMKOBLIE NPUBOPLI Ha ocHoBe GaAs, GaN, SiGe, KHM 1 BY
KMOM, BbINONHATH 3NEKTPOMArHNTHOE M 3NEKTPOTEPMMUYECKOE MOLENMPOBAHNE, ONTUMM3ALMIO, NO-
cnepytollyto 06paboTKy AaHHbIX, BM3yann3aumio 1 aHann3, a TakxKe BbINONHATh MPOEKTUPOBaHWe 1
nposepky Tononorum (DRC/LVS) anst PY MC v MUC Ha ocHose kpemHus u GaAs, BY moaynei n MHo-
rocnonHeix nognoxek. Kpome toro, CAMP ADS paboTaeT ¢ apyruMu cucteMamm aBToMaTn3MpoBaH-
HOr0 NPOEKTWUPOBAHMS, YTO MO3BONSAET aLaNTNPOBaTh ee K BalleMy MaplwpyTy pa3paboTky, a cno-
cobHocTb ADS paboTaTh C pasnnyHbIMK M3MepUTENbHBIMK NprbopamMmn obecnevnBaeT YHUKaNbHYHO
VHTErpauyio NpOEKTUPOBAHNS U U3MEPEHUIA.

JTa XopoLIo 3apeKoMeH10BaBLWas cebs nporpamMMHas cpefia erko afantupyeTcs K NiobbiM BallnM
notpebHocTam. ADS MoxeT paboTaTth nof ynpasnexHnem onepaunorHblix cuctem Windows® n LINUX,
obecneynBas NOAHYI0 COBMECTUMOCTb GaitfioB MeXAY PasHbIMW N1aTGopMaMu v CETAMM.

ADS Desktop DRC /
Calibre / Assura /
mailDRC

Mopgenu n 6ubnnoTeku
TEXHONOTUYECKMX NPOLIECCOB
(3kcTpakums ¢ nomowsio CAMP IC-CAP)

ADS Desktop

MnanapHoe 2.5D LVS / Calibre

3NeKTpOMarHuTHoe

MoASNUpORaHie W3rotoeneHue

Paspa6oTka Tononoruu
Mpoektuposanme 1 GU3NYECKO KOHCTPYKLMK
ansinpoms-

r KopnycupoeaHue
BOACTBA

1 cbopka Mopyneit

Paspa6otka
NPUHLMNNANBHOR
CcXeMbl
Mposepka npoTotuna/
B3aUMOCBSI3aHHbIE
peenns

OnTUMM3aums BbIXOAA _—
TOAHbIX YCTPOMCTB 06wmit 30 ;
1 CTaTUCTUYECKMIA 3NEKTPOMarHUTHbIM
aHanu3 aHanu3

MpoBepka B cocTaBe
CuUcTembl

TecTupyemas nnara
HenwnHeitHoe nosesieHyeckoe
MOAENNPOBaHMe Ha 0CHOBE
X-napametpos

Puc. 5. CAMP ADS o6beavHsieT Bce X0poLIo 3apekoMeHaosaslive cebs BY TexHonornm, TexHonorumn obecnedeHmus
LLeSI0CTHOCTU CUrHaNa, TEXHOMOr MY CMELLaHHbIX CUTHAN0B ¥ TEXHONOT MU 371EKTPOMArHUTHOr0 MOAENVPOBAHUS
B AVIHYI0 U TNOKYI MHTErpUPOBaHHYI0 Cpeay.

CunnoBas 3JIEKTPOHMKA

B oTnunyme ot cnaboTouHOM 3NEKTPOHUKM, KOTOpas 60oMbLIEN YacTbio 3aHATa 06paboTKOM CUTrHANOB,
CWJI0Bas 3NEKTPOHMKA YNPABNSET 3NEKTPOIHEPTMEN: reHepupyeT, npeobpasyeT u nepeaacT eé ot
MCTOYHMKA B HArpy3Ky. ITa TEXHOOMMSA HAXOANUT NPUMEHEHME B PA3JINYHBIX OTPACSX NPOMbILLINEH-
HOCTW, BKJlOYast NPOM3BOACTBO U pacnpeneneHune 3feKTpo3Heprum, asToMobunectTpoerme u buito-
BYI0 3IEKTPOHMKY.

Bbicokas KpyT3Ha GPOHTOB COBPEMEHHbIX UMMYNbCHLIX Npeobpa3oBaTenen aNeKTPO3Heprum, uc-
nonb3ytolmnx TpaH3ncTopsl Ha ocHose SiC 1 GaN, 3acTaBnsertcs 3agymatbhes o npumereHnn CATIP.
OpHow Tonbko TpagmumoHHon cuctemsl SPICE yxe HelocTaTouHo, NOCKONbKY OHa paboTaeT Nulb
BO BPEMEHHOM 061aCTH M TOIbKO C 3/1IeMEHTAMM C COCPEA0TOYEHHLIMU NapaMeTpamu. OHa He cno-
COBHa yuMTbIBATb 0COBEHHOCTU GMU3MYECKOR TONONOMM, KOTOPbLIE MOTYT OKa3blBaTb AOMUHMPYIOLLEe
BAVSHME Ha xapakTepuctukn nsgenwus. CAMP ADS n cpepa EMPro no3sonsioT BbINOAHATL MOLENU-
POBaHWe BO BPEMEHHOW W YaCTOTHOM 061aCTSX, NPUYEM AN 3/1EMEHTOB KakK C COCPeL0TOUEHHbIMMY,
TaK v C pacnpefenéHHbiMK NapameTpamu. Takoe MoeNMpoBaHmMe N03BONSET aHANN3NPOBaTh pabo-
Ty YCTPOMCTB MO NoKa3aTensaM kayecTBa, TakiM Kak KI1[, 1 nokasaTensm HafEXHOCTM, TaKUM KaK
CTOMKOCTb K CKaYKaM HanpsKeHus.

www.keysight.com/find/eesof-ads
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CATP ADS nognep»KMBaeT KOMMIEKCHbIE NPOLEeAYpPbl aHaM3a LENOCTHOCTM CUrHaNa

N Ka4eCTBad 3JIEKTPONUTAHNA

PelweHne npobaemM NpoeKT1poBaHMs
NeYyaTHbIX NaT COBPEMEHHbIX BbICO-
KOCKOPOCTHbIX YCTPOUCTB

Korna ckopoCTb nepefaun AaHHbIX UMOPOBbIX
MHTEPdENCOB NepecTynaeT rmrabuTHbIN Nopor,
HenpeLCcKa3syeMble SBNEHNS CTAHOBATCS HOPMO.
PellieHus o151 aHanm3a LenoCTHOCTM CUTHana 1
KayecTBa 3/1eKTPONMTaHMa KoMnaHum Keysight
BKJ1043IOT CPEACTBA NPOEKTUPOBAHUS U MOLENN-
POBaHWS, NOMoratoLLMe NpeoaoneTb Npobremsl
pa3paboTKM NeYaTHbIX MaaT 4SS MHOTOrura-
BUTHbIX LmdpoBbIx ycTpoicTts. CAMP ADS npen-
naraeT fydine B 0TPACM TeXHOOT UM Modenn-
POBaHMS BO BPEMEHHOW M YaCTOTHOM 06nacTsx,
0ObEeANHEHHbIE B IMHBbI NPOLECC, YTO NOMOraeT
npeofoneTb NpobnemMbl obecneveHns LenocT-
HOCTW CMrHana v KayecTBa 3NEKTPONUTAHNS U
rapaHTVpyeT CO34aHNe COBMECTUMBIX YCTPOWMCTB.

Puc.6. CATIP ADS nonfepXvBaeT nyywyto B 0Tpacan
TEXHO/I0M 10 MOAEIMPOBaHMNS KaHasoB.

BceobbemnioLwmim aHanm3 KaHanos

C nomouibto CAMP ADS v opyrux MHCTPYMEHTOB
KomnaHuu Keysight MoxHo:

- AHaNM3MpoBaThb NHNUKM CBSA3M Mexay UC
nyTEM MOAENMPOBAHMS KaHanos, Lenen
1 GU3MYECKOr0 YPOBHS.

- To4YHO MMNOPTMPOBATb MOAENUN HA OCHOBE
S-napaMeTpoB 13 YaCTOTHOM 061acTu
B CXEMOTEXHUYECKME CUMYNATOPbI U CUMY-
NATOPbI KaHanoB, paboTatLine BO BpeMeH-
HOM 061aCTK, C MOMOLLbIO MAaTEHTOBAHHbIX
anropvTMOB NPUYNHHO-CEACTBEHHbIX
CBSI3€M ¥ NAaCCUBHOCTY

- OnpepensTb cBepxManble npodunun BER
33 CUMTaHHbIE CEKYHAbI (BMECTO HECKOb-
KWX oHEN) C NOMOLLbI0 CTAaTUCTUYECKOrO U
NoBUTHOr0 PEXVMOB CUMYNATOPA KaHaN0B

- MMnopTupoBaTth MoLeny TpaHCUBEPOB B
dopmarte IBIS (tpaguumorHom n AMI) n e
Bue TabaMLbI COBAMHEHN (He3aWNGPOBaH-
HOW 1AW 3aLWMdPOBaHHOM KtodoM Keysight)

- [eHepupoBaTb Mogenu IBIS AMI Bcero 3a
HECKONbKO fHEN BMECTO MecALeB

¥

Puc.7. SIPro ucnonb3yet KOMNo3nTHyt0 IM TexHo0r 1o A5 6bICTPOro MOAEIMPOBaHUS BOMbLINX 1 COMHbBIX
neyaTHbIX NAaT ¥ U3BJIEYEHUS TOYHBIX MOAESIeN BbICOKOCKOPOCTHbIX COeAMHeHW, 1 BCE 3To BHYTpyu CATP ADS.

BbiCTpbIM 1 TOYHBIM 3M aHanM3 nocse co3gaHus TOnoaorum

CATIP ADS uncnonb3yeT MHHOBaUMOHHbIe IM TeXHONOrMK, 06beANHSIOLLME TOYHOCTb, CKOPOCTb W Bbl-
YMCAUTENBHYIO MOLLHOCTb, HEOOXOAMMbIE N1 MOAEANPOBAHNS BOMBLINX 1 CNIOMHbIX NeYaTHbIX NaaT
C MHOTOrMrabuTHLIMU NMHWUAMK Nepefayn AanHbix. C nomoulblo Bxoasumx 8 coctaB ADS 3M cumy-
nstopoB SIPro v PIPro Bbl MoXeTe:

- /IMnopTMpoBaTh rOTOBYIO TONOMOTMIO NEYATHOM NAaThl U3 CUCTeM NpoekTMpoBaHus Cadence,
Mentor, Zuken 1 T.n. ons 3M aHanu3a npobnemM KayecTBa 3NEKTPONUTAHNUS U LLENOCTHOCTH CUr-
Hana

— bBbICTpo HacTpanBaTb aHaNM3 LENOCTHOCTY CUrHANa M Ka4yecTBa 31eKTPONUTaHUs B O4HON
1 TOW XKe cpefe C NOMOLLbI0 CNeLnan3npoBaHHon CeTeBON MOAENN MPUMEHEHNS

- I3BnekaTb TOUYHbIE MOLENN S-NapaMeTPOB BbICOKOCKOPOCTHbIX KaHasoB, yunThiBaoLmMe
B3aUMOB/IUSIHME CUTHANO0B, HEWALANbHOCTY 3a3EMIEHMS, CIOEB NMUTAHUS W BAKUSHUE nepe-
XOAHBIX 0TBEPCTNI

— BbINOMHATL aHaNM3 KayecTBa 3NEKTPONUTAHWUS AN U3MEPEHUSA NAAEHNUSA HaNPSKEHUS
Ha NOCTOSIHHOM TOKE, MMMNEeAaHCa Ha NepeMeHHOM TOKe U Pe30HAHCOB B CNOSX NUTAHWS

— ABTOMAaTMYECKM reHepupoBaTh CXeMbl UCMbITaTeNbHbIX cCTeHA0B B ADS no pe3ynstatam 3M
aHanM3a LUesoCTHOCTM CUrHaNa U KadecTBa 3N1eKTPONMTaHns

[ Cai
000
L=

Puc. 8. CumynaTop PIPro 8 ADS no3sonseTt aHanM3npoBaTb Ka4ecTBO 3NEKTPONMUTAHUS, BKJIIOYAs aHanW3 nage-
HUS HAaNPSXKEHNS Ha NOCTOSIHHOM TOKE, aHaNu3 UMNeAaHca Ha NepeMEHHOM TOKE 1 aHaNn3 Pe30HaHCOB B CI108X
nUTaHs.
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EMPro — cpena 3D 371eKTPOMarHMTHOrO MOAENVPOBAHMS, MHTErPMPOBAHHAS C MAPLIPYTOM
npoekTupoBanusa B CAMP ADS

CAIP Electromagnetic Professional (EMPro)
npeacTaensiet coboit cpedy co3ganus 3D 06b- Kopnycnpoanue NC Pa3beéMbl BbICOKOCKOPOCTHbIX LWKH 1 BY pasbembl
eKTOB ¥ MOAENVNPOBaHMS C Lesbio aHann3a
06BEMHOr0 3N1EKTPOMArHNTHOr0 B3aMMOAEN-
CTBWS BbICOKOCKOPOCTHbIX, BY 1 CBY Komno-
HeHTOB. [penmyuiectea CAMP EMPro Bktova-
l0T: HaMuMe COBPEMEHHOM KOHCTPYKTOPCKOM
cpefibl NPOEKTUPOBAHMA, aHanm3a v MoAenmpo-
BaHWS, BbICOKONPOM3BOLNTENbHbIX TEXHONOMMN
MOJENMPOBAHNS B YaCTOTHOM M BPEMEHHOM
061acTaX, @ TAKXKe MHTerpaumio ¢ nydlen B
0Tpacav Cpefov NPOEKTMPOBAHWS BbICOKOYAC-
TOTHbIX 1 BbICOKOCKOPOCTHbIX ycTponcTs CAMP
ADS. EMPro nossonset co3paBaTb 3D Mogenu
KOMMOHEHTOB, KOTOPbIE MOXHO MCMONb30BaTh
Ans coBMecTHoro 3M momenuposanus ¢ 2D
Tononorusmu n cxemamu B cpefe Advanced De-
sign System (ADS). C noMoLLbio COBPEMEHHOTO
1 npocToro rpaduyeckoro nHTepdenca pas-
paboTyMKM MOryT BbICTPO CO3/aBaTb Nilobble
06bEMHbIe CTPYKTYpPbI ¥ MCNONb30BaTh pacluu-
peHHble GYHKLMM CO3AaHNSA CKPUNTOB.

AHTEHHBbI

OcHOoBHble BO3MOXHOCTU EMPro:

CoBpeMeHHast apdeKTnBHan cpe-
[1a MOAENMPOBaHNSA MOHOSIUTHbIX

3D obbekTOB

EMPro - yno6HbIN MHCTPYMEHT A5 NOCTPO-
€HNS NPon3BOSbHbIX 3D CTPYKTYP M MMMopTa
roToBbIx dannos CAD. Bbl MoXeTe co3aaBath
3D dopmbl, 106aBNATH CBOMCTBA MaTepnana,

HacTpanBaTb NapaMeTpbl MOAENNPoBaHNA Puc. 9. EMPro ucnons3ayetcsi B pa3HoobpasHbix npunoxenusx ans 30 3M mofenvposanums.

1 MPOCMaTPUBaTL Pe3yNbTaThl — U BCE 370,

He nokuaas cpeay EMPro. Cpena EMPro Mnatpopma ADS

TexHonorus MoAeNMpoBaHns B Ya- : NapaMerpuzosatkbie 3V famamaies —

CTOTHOM M BPEMEHHOW 061acTsX KOMMOHEHTI M3 EMPro |y e N——"

B EMPro Mo)XHO aHann3mMpoBaTb 06bEMHbIE
CTPYKTYPbI, NPUYEM C NomMoLblo Toro xe FEM
cumynaTopa, Yto n B CAMP ADS. CumynsaTtop
FEM ncnonb3yeT METOA KOHEYHbIX 3/1IEMEH-
TOB — WMPOKO NpuMeHsiemyto B BY n CBY
NPUAOXKEHUAX TEXHONOT MO MOAENMPOBAHUSA L
B YaCTOTHOM 0bnacTn. [Ins NnpoeKTos, B
KOTOPbIX MMEKTCS 3NeKTpUYecKn bonbwmne
KOMMOHEHTBbI, TaKWE KaK aHTEHHbI, UAn ANs
aHaNn3a LenoCTHOCTU CUTHaNa MOXKET BbiTb
1CNONb30BaH CUMYNATOP Ha OCHOBE METOAA
KOHEeYHbIX pasHocTel (FDTD), paboTatoLLnit
BO BPEMEHHOW 0bnacTu.

NHTerpauwms c CATIP ADS

B EMPro MoHo co3pasats 3D Mogenu

KOMNOHEHTOB C HEO0X0ANMbIM HaBopoM Cumynsarop FDTD Cumynatop FEM Cumynatop Momentum
InizfpiiEpers 38pr31(aTb VD% [ MpleEtsar moino= (MeToq KOHEUHbIX pa3HoCTel (MeTof KOHEYHbIX 3N1eMEHTOB) (MeToq MOMeHTOB)

norun, cosnasaemsbliin B CAMNP ADS. 3atem B0 BPEMEHHOI 0673CTH)

MOXET ncnonb3osatees FEM cumynstop ans Puc. 10. Komnanus Keysight npeanaraet pa3nuyHsie TexHonoruy 3M MogenvpoBaHus, MHTErprpoBaHHsble ¢

CMeLUVaHHO'—O 3M monenmposakns 20 Tono- MapuwpyToM npoekTuposaHus B CAMP ADS. EMPro nobasnseT B 3T0T MaplwpyT cpedy ans 3D MogenvnpoBaHus.
noruin n 3D KOMNOHEHTOB.

JKcnopT TOMONOrNM
n3 ADS

www.keysight.com/find/eesof-empro



08 | Keysight | CncTembl aBTOMAT31MPOBAHHOTO NPOEKTUPOBaHNS — BpoLwuiopa

Keysight npegnaraet wupoyaniinm Bbibop TexHoormm IM MoaennpoBaHng

MeTon Momentum

MeTon KoHeyHbIx 3nemerToB (FEM)

MeTof KOHEUHbIX Pa3HOCTEN BO Bpe-
MeHHoI obnacTu (FDTD)

Cumynatop Keysight Momentum ssnsetcs
BeAyLWnM MHCTpyMeHToM 2.5D nnaHapHoro
3NeKTpoMarHuTHoro (3M) MogenupoBaxus,

npefHa3HaYeHHbIM 4151 MOAENMPOBAHMS W aHa-
/132 NaccvBHbIX Lenen. [1ns To4yHoro Mogenu-
POBaHMS COEANHEHW 1 Napa3nTHbIX 3G HEKTOB
B CJTOXHbIX MHOFOC/IOMHbBIX CTPYKTYPaXx OH UC-
nonb3yeT MeToq MoMeHTOoB (MoM) B YacToTHOM
obnacTu.

Momentum unTerpuposaH 8 CAMP ADS,
Genesys 1 GoldenGate BMecTe C MHCTPYMEHTaMM
Cadence, Mentor 1 Zuken.

SIPro: 6bicTpee nonHoBoNHOBOrO 3D
IM cumyndaTopa

Cumynatop Keysight FEM onupaetcs Ha xopo-
W0 3apeKoMeH0BaBWMI cebsi MeTo KoHeu-
HbIX 371eMeHTOoB. B oTnnune ot 2.5D nnaHapHbIx
CUMYNSTOPOB, 3Ta TEXHONOMMS N03BONSET
paboTaTth C 06bLEMHBIMU CTPYKTYpPaMM NPouU3-
BOJIbHOM GOPMbI.

CumynsaTop Keysight FEM nHTerpupyetcs ¢
CAMP ADS, noatoMy pa3paboTuymKaM He noHa-
[06MTCA 3KCNOPTMPOBATL NPOEKT TONONOrK

B IM cMynaTopbl CTOPOHHMX dupM. Kpome
Toro, cumynatop FEM moxeT ncnonb3osathbes

B EMPro ons pa6otel ¢ 3D MogensiMu, uMnopTu-
poBaHHbIMK 13 apyrux CAMP nnu co3gaHHbIMK
CaMOCTOSTENBHO.

PIPro: TouHbIn 1 3OOEKTUBHbIN aHa-
N3 KAYeCTBa 3NEKTPONUTAHNS

KomnosnTtHas 3M texHonorus SIPro o6ecneun-
BAET TOYHOCTb Ha BbICOKOW Y4acTOTe, BbICOKYO
CKOPOCTb M BOMbLIYI0 BEIYNCUTENbHYIO MOLL-
HOCTb, HEOOXOAMMbIE AN15 MPOEKTUPOBAHNS
COBPEMEHHbIX NeYaTHbIX NNAT BbICOKOW N0T-
HocTu. bnarogaps aBToMaTU4eCKOM reHepa-
LMK INEKTPUYECKMX CXEM, M3BNEYEHHbIE IM

MOJENM MOXHO HENOCPEACTBEHHO NPUMEHSATH
B CUMYNATOPE NEPEXOAHbIX MPOLIECCOB U CUMY-
nsatope kaHanos CAMP ADS, uTo no3BonseT Bbl-
NOSHATL MOJHbLIA aHANN3 KaHanos.

CumynaTop PIPro no3sonseT aHann3nposaThb
KayecTBO 3NeKTPONUTAHMS, BKtOYas aHanu3
nafeHns HanpsKeHMs Ha NOCTOSIHHOM TOKe,
aHanW3 UMNefaHca Ha NepeMeHHOM ToKe

1 aHanM3 pe30HaHCOB B cNosix NuTaHus. PIPro
nuterpuposaH B CAMP ADS v ncnonb3yet 06-
LWye HaCTPOMKK 1 cpedy aHanu3sa. MeToabl IM
MoaenunpoBaHus B PIPro onTuMmnanpoBaHsl Ans
paboThl C LENAMU MUTAHMS, NO3TOMY AaHHbI
cuMynsaTop paboTaeT beicTpee 1 addeKTMBHEE
LpYruXx HecneunanmanpoBaHHbix 3M cumyns-
TOPOB.

Cumynatop Keysight FDTD ncnonb3yet meToq
KOHEYHbIX Pa3HOCTEN BO BPEMEHHOM 06nacTu.
Mopo6Ho FEM, FDTD mMoxeT paboTtaTh ¢ 06beM-
HbIMU CTPYKTYPaMU NMPOU3BOSIbHON GOPMBbI, HO
ecnn FEM co3paet B xofe pelweHns 6onbLiyo
MaTpuuy, FDTD obHoBNSAET 3HaYeHNs nosen

B KAXXJ,0M MHTepBase BpeMeH!, UCMosb3ys
L1151 3TOr0 NTepaLMOHHbIN NpoLecc.

Cumynatop Keysight FDTD MoxeT ncnonb3o-
BaTbca B EMPro nns pabotsl ¢ 3D Mogensamu,
MMNOPTMPOBaHHbIMK U3 Apyrnx CAMP nnn cos-
[laHHbIMW CaMOCTOSATENbHO.



09 | Keysight | CucTembl aBTOMaT31MPOBAHHOTO NPOEKTUPOBaHNS — BpoLwuiopa

SystemVue — KpaTyanwnm nyTb OT MAEeN 40 rOTOBOro 060pyA0BaHMS — O MPOEKTUPOBAHMS

CUCTEM Ha PU3NYECKOM YPOBHE

OcHoBHblE NPENMYLLECTBA

Jlyulwee B CBOEM KNacce KayecTBo
BY curHana no cpaBHEHWIO C Apy-
TMMW COBPEMEHHBIMW CpPefaMu Npo-
EKTUPOBaHMs GU3MYECKOr0 YPOBHS
no3BONSET pa3paboTumKam TpaKToB
MOAYNMPYIOLLErO CUrHANA BBINONHATb
BUpTyanu3auuo BY TpakTa n yctpa-
HATb M30bITOYHbLIE AOMYCKM
[TpeBoCX0AHasA MHTErpaLms ¢ cucTe-
MaMu TeCTUPOBAHMS YCKOpPSET
afanTaumio K peanbHbIM YCIOBUSM U
yNpoLLaeT NpoLecc NpOeKTUPOBaHMS
Ha OCHOBE MOJENMPOBAHMS Ha BCEX
3Tanax — oT pa3paboTKM apxMTEKTYpbI
[10 NPOBEPKM rOTOBOr0 U3Aenws
Hanuyne TunosbIx Mogenen ons
MHOMUX NPUI0XKEHNI, BKAtOYas 56,
PJIC, cucteMsl CnyTHUKOBOM CBSI3M

¥ MHOTO€ ipyroe

OCHOBHble BO3MOXHOCTM
SystemVue

CoBMeLLEHHOE NpoeKTMpoBaHue BY/
LICTT ons 6onee To4HOro pasgeneHns
Ha CUCTEMHOM YPOBHE

MonnmopdHoe MoLenpoBaHme Ha
a3blkax C++, MATLAB Script, VHDL
WAV C MOMOLLIO rpaduyeckmx 6110K0B
KoppeKkTHO paboTatoLLye ¢ cKaxe-
HMsiMM BY Mogenv ¢ nogaepKon
X-napameTpoB

BubnnoTekn gnsd pa3paboTku Ha
asbikax HDL (MANC) n C++ (LCM) gns
BbIYMCIIEHUI C GUKCMPOBAHHON 3ansi-
TOW M annapaTtHbiX BbIYUCAEHMI
JTanoHHble 6rbnnoTekn dunsmnyec-
Koro ypoBHs ans 4G/5G, P/1IC/P3Bb,
CWUCTEM CMYTHMKOBOW CBSA3M 1 MHOTOE
apyroe

VIHTerpauus pe3ynbTaTtos MOAeNu-
POBaHWS C pe3ynbTaTaMui N3MEPEH
C MOMOLLbIO CKPUNTOB

OCHOBHbIE BO3MOXHOCTU
Spectrasys

TouHbI aHann3 BY cucteM, pesynb-
TaTbl KOTOPOrO MOXHO NPUMEHATH B
IMHAMUYECKUX CLIEHAPUSIX CUCTEMHO-
0 YPOBHSA

BbicTpas AnarHoCTKa NpUYMH yXya-
WEHNS XapaKTePUCTUK CUCTEMBI
MpocToTa, CPaBHWUMAs C 3NEKTPOHHbI-
MU Tabnumuamu, Ho ¢ 6onee WUpPoKn-
MW BO3MOXHOCTSMM 06paboTKu
[TonHoe HeNMHENHOe MOAENNPOBaA-
Hue BY XapaKTepuCTUK v Wyma ¢ no-
MOLLbo X-napaMeTpoB

SystemVue npeacTaBaseT coboit MHTErpUPOBaHHYO Cpeay, NPeAHa3HaUYEHHYI0 NS MyNbTUA0-
MEHHOT0 MOAEMPOBAHUS M NPOBEPKU 37IEKTPOHHOTO 060pYA0BaHNS Ha CUCTEMHOM ypoBHe. OHa
NO3BONSET VHXXEHEPaM-CUCTEMOTEXHUKAM 1 pa3paboTynKaM anropuTMOB COBEPLUEHCTBOBATh
du3ndecknin yposerb (PHY) 6ecnpoBoAHbIX YCTPONCTE 1 a3POKOCMUYECKUX/0BOPOHHbBIX CUCTEM
cnepytoulero nokonenns. SystemVue ynpoutaet paboTy, 06beanHsAs NonynsipHsle MHTepdencs
MofenupoBanus n paspaboTkn LCH, ToyHblie nHcTpymerTsl BY CATIP, cTaHmapTHble 4 cneuvans-
Hble aNropuTMbl U CPEACTBA CBA3M C KOHTPOJIbHO-M3MEPUTENbHBIM 060PY0BaHNEM B €IMHYIO,
BbICOKOMPOM3BOAUTENbHYIO cpedy. B pe3ynbrate SystemVue «roBopuT Ha s3bike BY», 06beauHser
MOJE/IbHO-0PUEHTMPOBAHHOE NPOEKTMPOBaHWE B HECKOIbKMX 061aCTSX U BABOE COKPALLAeT BPEMS
pa3paboTKu U NpoBepKM GU3UYECKOr0 YPOBHS.

MapLpyT NPoeKTMpPOBaHMS
CUCTEMHOIO YPOBHSA

MonynvpytoLLpii curHan | BY/cMeLuiaHHble curHans |

ApXWTEKTypa cUCTEMbI
Pa3penenue Ha BY/Mop. TpakThl

KoHuenuus

N—

Jlyqwne apxuteKTypbl,
PaHHAS rOTOBHOCTb

e @
CMeLuaHHble YpoBHHU

—]

Pa3paboTka
anroputMa

ApxuTeKTypa
BY cuctembl

BaHus n M0

AnnapatHas AnnapatHas 061ue ucnbiTaTenbHble
peanu3auus peann3aums CTeHAbI, MHOrOKpPaTHO
ucnonb3yemble
'r 'r B npouecce MOAeNbHO-
OpPUEHTUPOBAHHOrO
lpoBepKa TpaKToB lMposepka TpakTos NPOEeKTUPOBaHUA
L wmomcurhana i BY/cMewaHHbIx B
o ~_ CUrHanos -

=

Puc. 11. SystemVue 06beanHsAET Mepapxmyeckn opraHM3oBaHHbIM Noaxo[, nepebpacsiBaolnin MocT Mexay BY
CXEMaMU v CXeMaMmn MOAYNMPYIOLLEr0 CUTHANa W NO3BOSIOLLMIA NOAKNIOYATLCSH K OCHOBHbIM TEXHOOMMSM NPo-
eKTUpoBaHus unmdposbix v BY ycTpoiicTs. Mnatdopma, cTosiwas Ha «pybexe aHanoro-umdposoro npeobpaso-
BaHMs» CNoco6Ha CO34aBaTb NPEBOCXOHbIE APXUTEKTYPbI.

CraHpapTHble peleHuns

56, LTE-Advanced, NB-loT,
pasHosnaHocTt WLAN/WPAN 802.11,
PJIC, P36, SatComm. OFDM, ®AP

Mogennposatue BY cuctem

Kanan MIMO

Lindposble npeasickaxerns #‘
(DPD)

WcnbiTatensHele cTeHAb!
(VTB)

Mogen1posarue TpakTos
MOQY/IVPYIOLLETO CUHANG -.
Anroputmbl MATLAB

HDL ¢ dukcuposaHHoit 3ansToir/MJINC

C++ ANS BCTPaMBaeMbix cvcTeM
DUNLTPALNS, KOPPEKLIMS, MOABMbI

SystemVue

]

CBsi3b ¢ BHEWHNUM oBopyaoBaHuem u M0

WameputensHoe MO

Puc. 12. SystemVue npeactasngaet cobont CAMP cncTeMHOro ypoBHS, 06beANHSIOLLYI0 MEX JOMEHHbIE BO3MOXK-
HOCTV B OAHOW MHTErPUPOBAHHOW Cpefe.

KoHTponsHo-n3MepuTenbHble NpuBope!

www.keysight.com/find/eesof-systemvue
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GoldenGate — WKMPOKMe BO3MOXKHOCTN MOAENMPOBAHMS 1 aHanM3a ans npoektuposarusa MC ¢
BY/cMelaHHbIMK CrHanamm

GoldenGate npepnaraet cuctemy ans paspabotynkos MC ¢ BY/cMewwanHbiMmu curtanamm (BY/CC),
NO3BOJISIOLLYI0 BbICTPO MOAEIMPOBATL CXEMbI, KOHTPONMPOBATb TEXHUYECKMNE XapPaKTePUCTUKM U
NPOBEPSTb NOTEHLMASbHbIV BbIXOL FOHbIX YCTPONCTB NPM M3roToBNeHMn cnoxHbix BY MC Bbicokon
CTeneHu nHTerpaumn. PaapaboTymKkn MOryT C YBEPEHHOCTbIO MOENMPOBaThL BOKM, KOMBUHAL MM
6710K0B, MOJHblE TPAKThI MpMeMa/nepefadn u aHann3npoBaThb BANSHWE LYMa, UCKaX)eHWUI, NapasunT-
HbIX CUTHANOB U APYrMX MHOTOUYMUCIIEHHbIX 3G dEKTOB, BCTpeyvatoLmxcs B coBpemerHbix B4/CC MC.
KpoMe Toro, pa3paboTymKu MOryT aHaIM3MpoBaTb NPUrOAHOCTL CXeM K MPOM3BOACTBY C NMOMOLLbIO
CTaHOapTHbIX AN 0TPAC/M METOA0B, Taknx Kak «CTaTucTuyeckuin aHanus MoHTte-Kapo», a Takxke

OCHOBHbIE€ BO3MOXHOCTM:

- GoldenGate nonHOCTHIO COBMECTUM
¢ nnatdopmamu Cadence IC5 n IC6

- CKopocTb ¥ GYHKUMOHaNbHOCTb
GoldenGate no3gonsioT onpenensto
BCe napameTpbl BY TpaHcuBepos,
BKJ0YASA Napa3nTHble 3bdeKTbl, elle

[0 nepefdayn B NpoOn3BOACTBO

— AHanu3 60/bLWKNX 1 MasblX CUrHANoB,

BKJI04asi MOLENMPOBAHKE MO NOCTO-
SHHOMY TOKY, NepexofAHble NpOoLecchl,
MOZEeNMPOBaHMe N0 NEPEMEHHOMY

TOKY, FapMOHMYeCcKnin BanaHc, ormba-
foLLYyt0, CBEPTKY, LWYM, aHanu3 BbIXOAa

C NMOMOLLBIO YHNKANbHbIX METOA0B aHaIN3a CTaTUCTMYECKOro paccorsiacoBaHa 1 npoLeccos.

Bce 3TV MHCTPYMEHTLI N03BONSIOT BLINOAHATL BCEOObEMIOLLIEE MOLENNPOBAHNE, NPOBEPKY W aHa-
N3 Lenen, MHTerpupyemble B Cpeay NPOEKTUPOBAHMS aHaNoroBbIx yCTponcTe KoMnaxnum Cadence.
Pa3paboTunku MOryT rNagKo nepexoAmnTb 0T CO3AAHNS CXEM K HACTPOWKe MCMbITaTeNbHbIX CTEHOB,
MOZLENNPOBAHUIO M aHaNU3y, LOCTUras rnyboKoro NOHNMaHNS XapaKTepuCTUK U3LeNUs U OLEHNBas
NPUrOA4HOCTL K MPOU3BOLCTBY [0 Nepefayr B NPpON3BOACTBO, YTO NO3BOJISET U36exaTb 4OPOroCTosi -
LWMX OWMBOK v NepepaboTKW NpoeKTa.

rOAHbIX YCTPOWCTB, paccornacoBaHmne
n kocumynsiumio Verilog-AMS

- Bkntoyaet Habop cpeacTB aBTOMa-
TM3auum ans 6bICTPOro aHanm3a
XapaKTePUCTUK CXEMbI M IMArHOCTUKM
npobnem B MC ¢ BY/cmeLuaHHbIMK
CUrHanamm Ha paHHWX aTanax pas-
paboTku

— $BNgeTcs YacTblo YHUKANbHOW Tex-
Honorun npoekTupoBaHus UC ¢ BY/
CMELAHHbIMW CUTHaNaMK KOMMaHum
Keysight, obbenunHsowen aHanus u
npoekTnpoBaHune BY cuctem, nogcuc-
TEM 1 KOMMOHEHTOB B paMKax eAnHoro
npouecca pa3paboTku

MoaaepKa pacluMpeHHoro
aHanusa

Jlyywmne B CBOEM Kacce

cumynsTopsl BY cxem

ABTOMaTM3aLMs
1 yno6bcTeo

[MpoeKTMpoBaHue 6ecnpoBOAHbIX
YCTPOWCTB, MOJIHOCTbIO
COOTBETCTBYIOLMX CTAHAAPTY

[TpOeKTUPOBaHWE YCTPOICTB,
paboTalLLyX B AMana3oHe
ot BY no KBY

5 Puc. 13. TToMrMO TpaAMLLIMOHHbBIX aHanorosbix cumynsTopos GoldenGate nofaepK1BaeT MHHOBALMOHHbIE METO-
Obl MoZlennpoBaHus BY Lenei, npeanaras MHOXeCTBO PeLIEHW 415 NPOEKTNPOBaHNS, aHanu3a u NpoBEpKH
BY MC.

Bceobbemniolee pewleHne ons NpoekTMpoBaHusa n nposepku BY VIC

GoldenGate aBnsetcs yacTblo obuiero npouecca npoektupoBanuns BY/CC NC, KoTopbIM HauMHAETCS C CO3aHMA CXeMbI M FNAKO NPOTEKaeT Ao 3Tana
TECTMPOBaHMA NpoToTUNA. MI3HaYanbHO cxema co3aaeTcs B pegaktope cxem Cadence Virtuoso. 3aTem cxeMa mogenupyetcs B GoldenGate, uto obecneyun-
BAeT rNafkuit nepexom K MOAENNPOBaHNI0. PacluMpPeHHbIA aHanu3 MoOAeH, BKtoYas HecyLyto, orvbatoLlyto, beicTpyo ornbatolLyto, LyM 1 nepexoHble
MPOLECChl, MOXHO UCMOJTb30BaTh B COYETAHUM C TAKUMU CNeUMdUYECKMMM ONepaLmsaMm, Kak aHanns HarpysKku, ONTUMKU3aLms, CBUNMPOBaHMeE Napa-
MeTpoB, MeTof MoHTe-Kapno/MeTop yrinos 1 6bICTPOE paccornacoBaHmne, YTo NO3BOAET OLEHNTL «peanbHoe» NoBefeHMe U NPOLEHT BbiX04a FoOAHbIX
yCTpoMCTB. Pe3ynbTaThl MOAEAMPOBAHMS MOXHO NPOCMATPMBATL B MPOrpaMMe npocMoTpa pesynbtatos Cadence Unm ¢ nomoLLblo 6oratoro Habopa dyHK-
umn oTobpaxkeHns BY paHHbix Data Display komnaHum Keysight.

Mocne co3parus Tononorum MC MoXHO BbINOAHUTL MOAENMPOBAHWE U aHaNN3 U3BEYEHHbIX Mapa3uTHBIX CUrHAaNoB ¢ nomolbio GoldenGate. Jonon-
HUTeNbHoe 3M MofenMpoBaHMe Napa3nuTHbIX B3aUMOAENCTBUIA U NAacCUBHBIX BY KOMNOHEHTOB BbIMOMHAETCS B CUMynsTopax Momentum u nporpamme
EMPro. [1ns npoBepku coOTBETCTBMSA 06LLEro NoBeAEeHUS CUCTEMbl COOTBETCTBYIOLIMM CTaH4apTaM 6ecnpoBOAHON CBA3M MCMNOMb3YETCSH COBMECTHOE
MOZENNPOBaHUNE C CUCTEMHBIM cuMynsaTopoM Keysight SystemVue. OkoHYaTeNnbHble U3MEPEHMS NapaMeTpoB NPOTOTMNA U AOMNONHWTENbHOE MOLENPOBA-
HWE CXeM W YCTPOMCTB BbINOMHAOTCS C MOMOLLbI0 KOHTPOSIbHO-13MepuTensHoro obopynosanus Keysight n M0 IC-CAP.

www.keysight.com/find/eesof-goldengate
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Genesys — Hepoporoe, npon3soamTensHoe [10 ong npoekTnposarma BY/CBY ycTponcTs

OCHOBHble 4OCTOMHCTBA

— CaMbIi LWIMPOKKMIA B OTpacav Habop
BO3MOXHOCTEN aBTOMATUYECKOro
cuHTesa BY/CBY cxem

- MopenunpoaHve BY cuctem 1 yactoT-
HOEe NAaHWPOBAHME C MHTEPAKTUBHOM
CUCTEMON AMarHoCTUKK Npobnem

— CuUMynaTopbl IMHENHbBIX U HENUHEN-
HbiX BY Lienen ¢ dyHKUMAMM ONTUMU-
3aLMK U CTATUCTNYECKOrO aHan3a
N5 06ecneyeHmns BbICOKOro NpoLeHTa
BbIXOAA FOfHbIX BbICOKOMPOW3BOAN-
TEJbHbIX YCTPONCTB

— 3D nnaHapHbIA 3N1EKTPOMArHUTHbI
CUMYNATOP A5 @aHaNM3a NeYaTHbIX
MAaT U aHTEHH, MO3BONFIOLMMA YUNTbI-
BaTb BANSHWE TONONOrMN NAAThI 4O ee
N3roTOBEHUS

- B 3 pasa newesne KOHKYPYPYHOLLMX
NPOAYKTOB C MeHblEN GYHKLMOHANb-
HOCTbIO

MuHUMaNbHbIE IKCNJyaTaunoH-
HblE PaCXonbl

- JlnueHswus Ha Genesys BK/OYaeT nep-
BbIV rof NOAAEPXKKN U 06HOBNEHUS
Mo LieHe NPUMEPHO Ha TPETb MeHbLUE
nto6boro Apyroro NpoAyKTa ¢ 3KBKBa-
SIEHTHbIMY BO3MOXHOCTAMMY.

- CTOMMOCTb NOCTOSAHHOW HECCPOYHON
NLEH31M Ha Genesys MeHbLLe CTou-
MOCTW OAHOrOAUYHON IMLEH3NN Ha
MHOTVe Apyrue CpeacTBa NPoeKTUPO-
BaHus BY/CBY ycTponcTB ¢ MEHbLIK-
MW BO3MOXHOCTSIMY.

- [Insi NpoeKToB C OrpaHnNYeHHbIM
B101XKETOM MMEIOTCS INLEH3UM Ha
Genesys ¢ 0rpaHNYeHHbIM CPOKOM
Lle/iCTBIS, NO3BOISIOLLIME JONOHN-
TeNlbHO COKPaTUTb PACXOAb.

Pacxoapl Ha akcnnyaTauuio Genesys

3aTparthl = ovive

"

. aHanornyHble
" -===='CAlP

ApeHpa
Genesys

CobCTBEHHbIN
Genesys

Bpewms

3roma

Genesys — [OCTYNHOE NO LEHe, TOYHOe, NPOCTOe B 06palleHnn CPeCTBO NPOEKTUPOBAHMS U MO-
nenvposaHus BY/CBY uenei, cneunansHo npeaHasHadeHHoe Ans pa3paboTyrKoB NeyaTHbIX nnat
n nogcucteM. ABTOMaTUUYECKMIA CUHTE3 COrnacylolmx uenen, GunbTpoB, 3aatoLnx reHepaTopoB.,
cMecuTenein, nuHuin nepepaun, cuctem QAMY v cxem pacnpefenexns CUrHanos No3eonseT bbICTPO
MPOEKTMPOBATb 3TW KOMMOHEHTHI JaXe HauMHalWMM NHKeHepaM. B HacTosuiee BpeMs Genesys iB-
nsietcs Hanbosee BOCTPEOOBAHHBIM NAKETOM B CBA3M C OTCYTCTBMEM Ha PbIHKE 3KBMBANEHTHOrO M0
BO3MOXHOCTAM 10, MMetoLLero cToNb AOCTYMHYIO LEHY.

A il TRCFY il RO il [ | oAl
E 7 I

Puc. 14. Genesys aBnseTcs HEAOPOrMM M TOYHLIM MHCTPYMEHTOM A5 pa3paboTku u MoaennpoBaHus BY/CBY
neyaTHbIX NAaT v NOACUCTEM.

MHTerpupoBaHHbin 3D nnaHapHbIi 3NEKTPOMArHUTHBIN CUMYyNaTOp ynpoulaeT npoeepky BY/CBY
neyaTHbIX NnaT, cogepalimx BY KOMNOHEHTbI C COCPEA0TOYEHHBIMMY 1 PacNpeaeEHHbIMK NapameT-
pamu, [0 nepefadyn ux B Npon3BoacTBo. [Nns BoinoaHeHWs 3M MofeNnMpoBaHus OH aBTOMaTUYECKHN
oTaensieT BY KOMNOHeHTbI ¢ pacnpeneEHHbIMK NapaMeTpaMi, Takie Kak MUKPOMOOCKOBbIE SIMHUN,
GUNBTPLI M AHTEHHbI, OT KOMMOHEHTOB C COCPEA0TOYEHHbIMM NapamMeTpaMu 1 06beanHAET NoyYeH-
Hble pe3ynbTaThl C pe3ynbTaTaMy CXeMOTEXHMYECKOro MOAENIMPOBaHUS, YTO NO3BONSET BbINOMHSATh
coBMecTHoe IM MoaenvpoBaHue neYaTHbIX NAaT C MaKCUMMasbHOM TOYHOCTbLIO M HEMPEB30MAEHHON
NpOCTOTOM.

CncTteMa BY MogenvpoBaHus 1 6ICTPOro NAaHMPOBaHMs 4acToT nakeTa Genesys No3BosseT onTu-
MU3MPOBATb CTPYKTYPHbIE CXEMbI CUCTEM MO NMPOVU3BOANTENBHOCTU. YHMUKAbHAA CUCTEMA aHaIM3a
npobsieM BbiSIBASET BNOKM U CUrHANbHbIE TPAKThI, MPUBOAALLME K YXYILIEHWIO NapaMeTpoB, YTo
No3BONSET UCKIIKYNTL LOPOroCTOsLUME OWMOKM annapaTHON peann3aLmnmn Ha paHHWUX 3Tanax NpoeK-
TUpoBaHus. bubnvoTteku Mogenen 0T NPON3BOAMTENEN CUCTEMHBIX KOMMOHEHTOB NO3BONAIOT TOYHO
OLeHMBATb NapamMeTpbl CUCTEM, COBPAHHBIX M3 CEPUIHO BbINYCKAEMbIX KOMMOHEHTOB, [0 npuobpeTe-
HUS 3TUX KOMMOHEHTOB.

Genesys HafeXKHO 3aLiMLLAEeT BalK MHBECTULMM, OKYMAsACh YIKE B NEPBbLIA rof akcnayaTauun. Ans
JOMNONHNUTENIbHON 3aLLUNTLI MHBECTULMIA NPU BbIX0Ae NoTpebHocTen pa3paboTynKa 3a paMKM NpoeK-
TMPOBAHMS MeYaTHbIX NNAT U OTAENbHbLIX MOaynel, Keysight npennaraeT BapuaHT o6MeHa ¢ gonna-
TOW, KOTOPbIN MOXHO Mcnonb3oBaTh npu nokynke CAMP ADS ans pa3spabotku CBY C v mooynen
BY-SiP (cucTtem B Kopnyce).

Puc. 15. 3koHoMMYecKas aGdEeKTUBHOCTb NakeTa
ybennTeNnbHO NOATBEPXKAAETCS Npoaaxen bonee
yem 5000 nnLEH3UMI, NOCKOMbKY 3a CYET COKpallle-
Hus 3aTpaT Genesys OKynaeTcs yKe B NepBbli rog
3KCnyaTaumm.
www.keysight.com/find/eesof-genesys
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HeatWave — mogennpoBaHue ¢ y4eTOM TEMI0BbIX 3QPEKTOB

OCHOBHble 4OCTOMHCTBA

Mo3BONIAET CXEMOTEXHUYECKOMY CU-
MYJISTOPY YYMTHIBATH BANSIHUE TEMIE-
paTypbl Ha MapaMeTpbl UCCeayeMbiX
LLenemn, YTo NOMOraeT yCTPaHUTb Hera-
TUBHble TenoBble 3QdEKThl 40 Nepe-
[laun U3aenuns B Npovn3BOACTBO
Bblyncnss TouHbIN Npoduab paboyei
Temnepatypsbl BHyTpu /C, HeatWave
BbISIBJISIET rOPAUME TOYKM U GAYKTY-
alWy TeMnepaTypsl B NPeL3MOHHbIX
cXemax

PaclumpsieT BO3MOXKHOCTM BbisiBIIE-
HUS NpobNeM HafEXHOCTH, 3HOCa

¥ CPOKa CNy6bl 33 CYET NPUMEHEHUS
TOUHbIX M PEaIUCTUYHBIX JaHHbIX

0 Temnepatype

Puc. 16. TonpobHas 06bEMHas kKapTa TemnepaTypsl
JC c BbICOKOW CTENEHbIO AeTanM3aumnmu, NOCTPOEHHas
C MOMOLLbI0 BbICOKOPA3PeLWatoLLero aNeKTpoTepMm-
yeckoro aHanusa (ny6nunkyercs ¢ paspetenus focy-
LapcTBeHHoro yHusepcuteta CeBepHoit KaponuHbl).

M0 anekTpoTepMuyecKoro aHanun3a HeatWave npeactasnsiet coboil TepMUUECKNA CUMYAATOP ANS
MC v mHorosipycHbix SiP. HeatWave paccunTbiBaeT NosHbIA TeMnepaTypHbIM Npodub Kpuctanna

C NPOCTPAHCTBEHHbIM Pa3peLleHeM, COOTBETCTBYIOLLMM BalUUM YCTPOCTBAM W COEAUHUTENbHBIM
NVHWSM, ¥ NepeaaeT 3TU AaHHble B CXEMOTEXHUYECKMIA CUMYNSTOP, YTO NO3BONSET TOUHO YUNTbIBATbL
Tennosble 3GdeKTb B NpoLecce MOALIMPOBAHNS.

MoCKOMbKY XapaKTepHble reoMeTpUYecKre pa3Mepbl UICTOYHWKOB 3HEPrUW U MapLLPYTOB TeNo-
nepefayun BHyTPU KPUCTaa MMeoT CyBMUKPOHHBIM MacliTab, MeTofbl TEPMUYECKOTro MOAENNPOBa-
HUSI W YNCTIEHHBIX PACYETOB JOJIXKHbI COOTBETCTBOBATL TAKUM XapaKTepHbIM pa3Mepam. PesynsTaTa-
MV MOAENVPOBAHUS ABNSIOTCH 06BEMHbIE TEMNEPaTypHbIe NPOdUIN, NOCTPOEHHbIE C HEOHXOANMBIM
pa3peLleHNeM U TOYHOCTbIO.

HeatWave MoxeT paboTaTb C HECKONbKMMK ccTeMaMu npoekTnpoBanus MC, skntouvas Cadence
Virtuoso. Kpome Toro, B coctas CAMP ADS BxoauT Bepcus cumynstopa HeatWave ans pa6otsl ¢ BY
MC v MoHoAUTHBIMM CBY UC.

Puc. 17. Anarpamma noBepXHOCTHbIX TEMMEPATYp, AEMOHCTPUPYIOLLAA MUKW, PACCYUTAHHbLIE NO PeanbHON MoLL-
HOCTW, paccenBaeMoi KaKAbiM yCTPOMCTBOM, U KaHanbl Tennonepeaayn, 06ycnoBneHHble Tena0nNpoBOAHOCTbIO
Byropkos npumnos.

[TpumeHeHne

MopenvpoBaHue Lenen ¢ TOYHbIM YYETOM TENOBbIX IPPEKTOB

HeatWave nHpopMupyeT CXeMOTEXHUYECKWIA CUMYASTOP O pacnpefeneHn TeMnepaTyp B KOHKpeT-
HoM 06pa3Lie, KOTOPOE PacCYNTLIBAETCS HA OCHOBE NOMHOW MHGOPMaLMK 0 reoMeTpun 06pasLia,
CBOWCTBax MaTepWanoB, PaccesHNsa IHepPrnm n ocobeHHocTen Kopnyca.

AHanm3 HagEXHOCTMN M CPOKA CAYXObl

TemnepaTypa ABNSETCA OAHON U3 OCHOBHbBIX NPUYMH 60NbWIUHCTBA 0TKa30B VIC, TakuX KaK 31eKTpo-
MWUTpaLms, TeMnepaTypHas HecTabuNbHOCTb, OTPULATENbHOE/NONOXUTENbHOE CMELLEHNE, 3aBUCS-
LKA OT BPEMEHW AM3NeKTpMYecknit npoboi u T.n. HeatWave paccunTbiBaeT peasnbHyk TeMnepaTtypy
BCEX KOMMOHEHTOB 1 Y4YaCTKOB NPOBOAHMKOB, YTO MO3BONISET TOYHO OLEHNBATL HALEKHOCTb U NH-
TEHCMBHOCTb OTKa308.

TepMuyeckoe MOENMPOBAHME HEMOJTHOW TOMO0M UK

HeatWave MoXHO UCM0OIb30BaTh B KaYeCTBE MHCTPYMEHTA TeMNEepPaTypHOro NAaHMpoBaHms, 4To no-
MOraeT NpefoTBPaTUTL ONACHbLIE NeperpeBbl Ha paHHKX 3Tanax paspaboTku. HeatWave moxeTt npe-
[10CTABNATb TOYHblE PE3YNbTAaThl TEPMUYECKOr0 MOLEIMPOBAHNSA OQHOM NN HECKObKMX 0BnacTen

KpWcTanna, Ncnosb3ys Te0peTUYecKU paccumnTaHHoe NpeAcTaBeHve TONO0rMK U pacnpegeneHms
3HEepruu Ans Apyrux yacTeit YacTMUHo paspaboTaHHoro KpucTanna.

www.keysight.com/find/eesof-heatwave
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Jlyywwe pelweHns ons MOOeNNPOBaHNS 1 M3MEPEHNS MAaPaMETPOB YCTPOMCTB Ha OCHOBE
KpeMHus 1 anemeHToB llI-V rpynnsbl

Halwm npofyKThl v Nydllne peLleHns npeaHa-
3HaAYeHbl 415 U3MEPEeHUs NapaMeTpoB U Mofe-
JINPOBAHNS NEPEA0BbIX NOYNPOBOAHNKOBBIX
npmbopos KMOM 1 npnbopoB Ha ocHoBe Co-
eanHeHnn anemeHToB lI-V rpynnel. KomnaHus
Keysight sBnsieTcs e AMHCTBEHHBIM NPOM3BOAK-
TeneMm, NpeasaraLiMM KOMMIeKCHble peLleHns
JJ151 CKBO3HOIO MOAENMPOBaHNS — OT aBTOMa-
TUYECKMX M3MEPEHMI, TOUHOTO N3BNEYEHUS
MOAENeN yCTPONCTB M BCEOOLEMITIOLLMX TUMOBbIX
MCMbITaHW A0 OKOHYATENbHOW NPOBEPKM BUbAN-
0TeK ANs TexHonorudecknx npoueccos (PDK).
KoMmnaHwus npepsiaraet BceobbeMtoLLme yenyrm
MOJIE/IMPOBAHWS, MOALEPKMBAEMbIE OMbITHBIMM
VHXKEHEPaMu 1 X0poLLo 060pya0BaHHbIMK Nabo-
paTopusMu. Hixke nepeuncrieHbl Halm Kode-
Bble MPOrpamMMHble W annapaTHble pelleHns ans
MOAENNPOBAHNS 1 M3MEPEHNS NAapaMEeTPOB.

TPOEKT KOHTPOJTb-
HOW CTPYKTYpbI

MopnennpoBaHue 1 n3mepeHue napaMeTpoB

ABTOMaTU4ECKOE
13MepeHme
TeMNEpaTypHbIX

3aBMCMMOCTEN

[laHHble, n3MepeH-
Hele 8 FAB
(PCM, cTatuctika)

M3mepeHne napaMeTpoB ycTpoiicTs
(wywm 1/f, warpyaKa, IP3, NVNA..)

Co3naHne
1 npoBepka PDK

AHanua pauHbIx Mposepka

(cratucruseckui) Mogenv

FART

M0 n3mepeHns NapameTpoB M aHanmn3a MHTerpaibHbix cxem (IC-CAP)

|C-CAP npoeanbHo NoaxoanT TEM, KTO 3aHAT
pa3paboTKo COBCTBEHHbIX CNELMabHbIX pe-
WEeHW NS MOOENMPOBAHNS, @ TaKXKe TeM, KTO
MOZENMPYET NONYNPOBOLHMNKOBLIE NPMBOPLI Ha
ocHoBe coeauHeHunn. IC-CAP no3sonseTt nncatb
creumnanbHble MpoUeaypbl N3BEYEHNS], CO3Aa-
BaTb AMANOroBbIe OKHA A5 B3aUMOAeNCTBIS

C Nofib30BaTeNeM v aBTOMaTU3MPOBaTb NpPo-
uecc n3sneyerus. IC-CAP oTkpbiBaeT focTyn

K NepefoBbIM MOAENSM NOYNPOBOAHUKOBBIX
npvBopOB Ha OCHOBE XMMMUYECKMX COBAMHEHW,
TakuM Kak mogenn Keysight HBT n Keysight
NeuroFET, ocCHOBaHHble Ha TEXHONOMMKN HeWl-
poHHom ceTn. Kpome Toro, M0 IC-CAP WaferPro
KomnaHuu Keysight npeacrasnset cobow
BbICTPOE @aBTOMATU3MPOBAHHOE peLleHne ANs
M3MepeHnst 0LHOCIOMHbIX U MHOFOCNOMHBIX NO-
NYNPOBOAHUKOBbIX MAACTUH,

Model Builder Program (MBP)

MBP npepacTaBnseT cobo roToByto nnathopmy
L151 MOAENMPOBaHMS NONYNPOBOAHUKOBbIX
npnbopoB, 06beANHSOLLYI0 GYHKLWUN MOaenu-
POBaHMA, U3BEYEHNS NapaMeTPOB Mogenen

1 ontuMmsaummn. MBP noganep»xvBaet Bce no-
NyAsipHble KOMNAKTHbIE MOAEM, BKIKOYas HO-
Benwme mogenn BSIM-CMG, BSIM-IMG n BSIM6
A8 Lenemn noCTOSHHOro/NepeMeHHOro TOKa

n BY uenen. Kpome Toro, MBP nopaepxusaet
Makpomogenu (nogcxembl) u mogenn Verilog-A.
MBP nonoep»uvBaeT aBTOMaTNYECKOE 13BeYe-
Hue. OTKPbITLIN MHTEPdENC NO3BONSET HACcTpa-
¥BaTb ONTUMMW3aLMI0 NPOLLECCa, ONPEAENSATD 3a-
LaHHble NapaMeTpbl YCTPONCTB U HACTPauBaTh
bYHKUMK rpadmnyeckoro nHTepdenca.
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www.keysight.com/find/eesof-device-modeling
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[MonHble peWwerHnda ona CKBO3HOro MogesinpoBaHnA

Model Quality Assurance (MQA)

MQA npeacTaBnseT coboit BCeobbeMtoLLnit
Habop npouenyp, MHTEpdENCcoB U yTUAUT ANs e @
nposepkn mogeneit SPICE, koTopsin npea- R e e [T - =
naraeT aBToMaTnyeckue npoueaypbl OUeHKM - . - mE = L Sl e (8
KayecTBa W COCTABIEHNS OTYETOB, KaK Ans - | : T | [ .
KPeMHMeBbIX NOYNPOBOAHWUKOBBIX NPNHOPOB, g || ; i I

TaK v Ana npubopos Ha ocHose anemeHTos III-V i | — —}
rpynnbl. MQA yooBieTBOpSET OCTPLINA CNPOC — ; — — L
NPOMBILNEHHOCTW Ha CTPOrYIo NPOBEPKY Ka- T e — ; - m— -
yecTBa Mofese, NOCTPOEHNE XapaKTEPUCTUK =T F— i—h
MOJes1el M HaCTPOMKY 3af,aHHbIX NapamMeTpoB ey ' L
C NOMOLL b0 BCeobbeMioLlero Habopa npaswmn e :
yepes NpocTbie B 06palleHnn nHTepdencsl

W YTUIUTBI.

ahdhaa

PaCLLIleeHHbII;I dHaJIn3aTopP HN3KOYACTOTHOMO WyMa

PaclUVMpeHHbIN aHann3aTop HU3KOYACTOTHOrO
wyma E4727A no3BonsieT BbINOMHATL BbICTPbIE,
TOYHbBIE 1 BOCMPOM3BOAVMbBIE U3MEPEHNS
HU3KOYACTOTHOMO WyMa PasnyHbIX NONynpo-
BOAHMKOBbIX NpbopoB. bnarogaps TecHowm
nHterpaunm ¢ N0 WaferPro Express komnanum
Keysight, nHxeHepbl, 3aHATbIE MOAENVNPOBA-
HUEM U1 M3MepEeHMeM NapaMeTpoB YCTPOWCTB,
MOryT 06aBUTb U3MEPEHMS LLYMa B 0BLIMPHbIV
Habop CyLLEeCTBYIOLWMX U3MEPEHWIA, YIKe BKO-
YaloL Wi BbICTPbLIE M3MEPEHUS MO NOCTOSHHOMY
TOKY, U3MepeHns EMKOCTU 1 S-napaMeTpoB B
BY pranasoHe, 1 BCE 3TO NpK aBTOMATUYECKOM
ynpaBfeHWn 30HO0BOW CTaHuMen. AHannsaTop
npefHasHayeH AN N3MepeHns Ha noaynpo-
BOLHMKOBbIX NNaCTUHAX, @ TaKXKe LN paboThl
C AMCKPETHLIMU KOMMOHEHTaMM 1 CXEMaMMU.

MO ans n3MepeHns Ha NoNyNpoBOAHMKOBLIX NnacTuHax WaferPro Express

WaferPro Express npegnaraet yHuouuympo-
BaHHYI M3MepUTENbHYI0 NNaTHopMy, KoTopas
CYLLECTBEHHO 06MeryaeT nHTerpaLmio npo-
rpammHoro obecneyenns. 3to 10 no3sonset
HaCTpanBaTb W BbINOSIHATL aBTOMATUYECKNE
M3MEPEHNS TaKMX NOAYNPOBOAHUKOBBIX
YCTPOWCTB, KaK TP@H3UCTOPbI U MHTErpanbHble
CXEMbl, Ha YPOBHE MOSYNPOBOLHMKOBbIX NNa-
cTuH. OHO MOXET ynpaBasTb NpubopaMu v 30H-
J0BbIMY CTaHUMAMK Keysight (BKTl0uas KoH-
TPONb TEMNEPaTYPbl) U NPEASIaraeT MOLHbLIE 10 WaferPro Express !i;i e
npoueaypbl 06paboTKu faHHbIX M 0Tobpaxe- .

HUs pe3ynbTaToB. COBPEMEHHbIN U UHTYUTUBHO
NOHATHbLIN NHTepdenc nonb3oBaTens WaferPro
Express n03BosseT COKPaTUTb YACIO LLIAroB,
HE0obX0ANMbIX 115 HACTPONKM aBTOMATUYECKMX
N3MepPEHNN.

PeweHuns ons N3MEPEHNA
Ha NoJynpoBOOHMKOBbIX
nnacTnHax
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PaboTtante appeKkTnBHEE, NOb3YSACh BCEMUPHOM CYXKBO0WN TEXHUYECKOM NOAAEPIHKKN

KoMnaHumn Keysight

Komnanus Keysight ctpemuTcs K nonHomy
YIL0BNETBOPEHMIO CBOMX 3aKA34MKOB. Mbl cTa-
paemcs npefocTaBuThb HyxHoe M0, NoaaepKKy
1 KOHCYNbTaLMW, CNOCOBCTBYIOLLME NOBbILIEHMIO
NPOAYKTUBHOCTM Ballen paboTkl 1 obecneun-
BatoLLMe [ONrOBPEMEHHbIN ycnex. HoBNYOK Bbl
WAV OMbITHBIA NOMb30BaTESb, MOMOLLb CIYXKObI
noagepxkn Keysight npurogutcs Bam Ha Bcex
aTanax.

Bax<Hble 06HoBneHns 10

Keysight perynsipHo ynyuiiaeTt n o6HoBnsieT

10 pns npoekTMpoBaHus. Bel MoXeTe nony-
YUTb BaXKHble 0BHOBNEHMSA, KOTOPbIE BKKYAOT
HOBble BO3MOXHOCTU, YAyylleHns uHTepdeica
nosb30BaTENS, UCTIPaBaeHNe OWNBOK, NakeThl
0BHOBNEHUI U NOCNEHUE BEPCUM NPUIOKEHUN
A1 NTOBCEIHEBHOMO MpUMeHeHMs. Mcnonb3ys
nocnenHue sepcum CAMP no mepe ux nosiene-
HUS, Bbl MOXETe NOAAEPHKUBATL NPOAYKTUB-
HOCTb CBOEW paboThl HAa MaKCKUMabHOM YPOBHE.

BcemumpHas TenedoHHas nogaepKka

[pynnbl pervoHanbHOM TEXHUYECKON NO4AEPXK-
K1 Keysight nMetoT onbiT paboTbl CO BCEMM NPO-
OyKTaMun 1 NoALepKMBAEMbIMW NnathopMamu.
[pynnel dopMrpyOTCS 13 BLICOKOKBaNUOULUM-
POBaHHbIX MHXEHepoB, H0NbLWMHCTBO KOTOPbLIX
obnapaet 6oraTbiM OMbITOM NPOEKTUPOBAHUS 1
BbICLIMM TEXHUYECKMM 0bpa3oBaHueM. Kakue
Bbl BONPOCHI Y BAC HW BO3HUKJIM — N0 YCTaHOBKE
060py0BaHMS, MO COXKHBIM CXEMOTEXHM-
YECKWUM WM CUCTEMHBIM NpobnemaM, Baw
3BOHOK OYeT nepeHanpaseH K CNeLnanncTy,
KOTOPbIV NOCTApaeTCs Kak MOXKHO CKopee BaM
noMOYb.
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MopdepiKKa yepes NHTEpHeT

CanT nopnepxku Keysight ¢ LeHTPOM 3HaHMI KPYrNoCyTOYHO NPefOCTaBASET MHOOPMALMOHHbIE
pecypcsl As pa3paboTynkos. LleHTp 3HaHW COAEPXKNT ThiCSYM CMIPABOYHBIX IOKYMEHTOB U COTHM
3arpy»KaeMbix NPUMEPOB, KOTOPble CO3LaHbl HALWMMMW UHXKeHepaMy B AOMOSTHEHME K NpuMepam

¥ LOKYMEHTauMu, nocTasnsieMsiM B komnaekTe ¢ M0. [ToMUMO 3TOro, 13 LLeHTPa 3HAHUIA MOXKHO 3a-
rpy3uTb 06HOBNEHNS AN paHee BoinyweHHoro M0. ®yHKuua «Mol LeHTp NoAAEPXKKM» No3BONSET
nofaBaTb 3asBKM 1 3aNpockl, Kacalowmecs AedeKTOB U yCOBEPLIEHCTBOBAHWIA, M yNPaBASTb UMK

B OHMaHOBOM pexunme. Kpome Toro, B LeHTpe 3HaHWi Bbl HaNAETe BecnnaTHble BUAeOMaTepuansl

M KpaTKne 03HaKOMUTENbHbIE 3NEKTPOHHbIE Kypchl. 15 [ocTyna K LeHTpY 3HaHUI HyXHOo 06nanatb
[ENCTBYIOLLMM KOHTPAKTOM Ha 06CNyXMNBaHWeE.

ObyueHMe 3aKa34MKoB

MoBbicbTe 3QHEKTUBHOCTL MPOEKTNPOBAHNS 338 CYET COOTBETCTBYHOLLEN HACTPONKM MHCTPYMEHTOB
Keysight v LOCTUrHUTE NOSHOTO MOHMMAHWUS TOrO, KakK NPpUMeHWUTb MHCTpyMeHTbl CAMP K Bawmnm pas-
paboTkaM. Komnanusa Keysight npegnaraeT nporpamMel 0byyeHns 3aKa3uymKoB, KOTOPbLIE BKOYAOT
obpa3oBaTenibHble Heflen, KNacchl co cBOBOAHLIM HABOPOM U CMEeLMan3MPOBaHHbIE KYPChl Ha Tep-
PUTOPMM 3aKa34mKa.

MpemuasnbHble ycayru

lpeMnanbHble ycayr 06bI4HO 0Ka3bIBAIOTCA N0 MECTY 3KCMAyaTaLMy, 4TOObl MOMOYb BaLIEMY KO-
NEKTUBY UCNONb30BaTh MHCTPYMeHTHI Keysight Ha paboyem MecTe. KoHcynbTaHT Keysight nomoxeT
pa3paboTymKaM B HaCTPOVKE, NPUMEHEHUM W aAanTauum MHCTPYMeHTOB Keysight B KOHKpETHOM
KOHTEKCTe MPOeKTMPOBaHUA. Llenb npeMunanbHbIX YCNYr 3aK1104aeTCs B NOBbILIEHWM NPOAYKTMB-
HOCTMW pa3paboTKK ¥ COKPaLLEHWM CPOKOB NPOABMXKEHNS U3LENNN Ha PLIHOK 3a CYET peanunsaLmu
COOTBETCTBYIOLLMX TEXHONOMMYECKMX NPOLLECCOB.

KOHCyJ’IbTaLLI/IOHHbIe MPOEKTbl

MonyunTe JOCTYN K CTOPOHHUM CMEeLnanucTaM, KoTopble NOMOryT BaM CO3[aTb FOTOBOE PELUEHMe,
OTBEYaKLLee BalUMM TPeDOBAHNAM, 1 COKPaTUTL BPEMS MPOABMKEHNS pa3pabaTbiBaeMbIX U3Lennn
Ha pbIHOK. [ocne rny6okoro aHann3sa Bawwmx noTpedHocTen, koMmnanusa Keysight coctaBnsiet Tex-
HMYECKOoe 3aAaHue, KOTOPOoe ONpefensieT CoAepKaHue, CPOKU 1 YCNOBKS NOCTaBOK ANs CO3aHUS
CNeLnann3npoBaHHbIX PeLleHnn B COOTBETCTBUM C BalUMMK TpeboBaHUAMMY,

www.keysight.com/find/eesof-support
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bynobTe Ha CBSA3M

KomnaHus Keysight EEsof 3anHTepecoBaHa B yCTaHOBKE JONTOCPOYHbIX OTHOWEHMWI C 3aKa34MKaMu W co3Lana cnelnanbHo ANs Bac Uenbli psj ceTeBbIX
coobuiecTs. MonHbI cnncok ceTesbix coobuiecTs Keysight EEsof npuseaéH Ha cTpanuue www.keysight.com/find/eesof-online-communities.
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