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[loBbIlEHWE HafeXXHOCTU N 3PPEKTUBHOCTH
paboTbl HOBbLIX MOKONEeHNM NpecbpasoBaTenen
snekTpuyeckon sHeprum (Hacts 2)
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BeeneHune

HeobxofnMocTb CHUXeHUS NoTpebneHnsa sHeprv 1 BenYMHbl BbIDPOCOB yraekmncaoro rasa crana
MPUYMHON yBENIMYEHUS KONMYeCTBa BbIMyCKAaeMblX CUNOBbIX YCTPOWCTB U Npeobpa3oBaTeneil.

K pocTy apdexkTuBHOCTM Npeobpa3oBaHmii, a Takxxe 6oNblUeR HAfEeXXHOCTU CoO3LaBaeMblxX
cunosbix Npeobpa3soBaTeneit NpMBOAAT Ba OCHOBHbIX Noka3aTens. B obnacTu npupogooxpaHHoi
B030OHOBNAEMON IHEPTUM, HAaNPUMEp, COSTHEYHOW 3HEPTUW, OCHOBHbLIM NoKa3aTeneM
spdexkTnBHOCTH BbIbOpa NpeobpazoBaTeneit CONHEYHOM 3HEPrMM ABASETCA HOPMUPOBaHHas
cTonMocTs 3Heprum (LCOE). [1ByMa BaxHbIMU nepeMeHHbiMU Npu pacyeTe LCOE, Bennuuna
KoTOoporo nokasbiBaeT, OyAyT v Ballv MHBePTEpPbI NPOAaBaThCs, ABNATCA 3GPEKTUBHOCTb U
HaLeXHOCTb. A HAeXHOCTb rMbpuaHbix anekTpudeckux (HEV] u anektpnyeckunx asTomobunei
(EV] HanpsaMyio cBA3aHa ¢ penyTaumei npon3BoauTeNs, @ TakXXe C BbICOKMMU MoKasaTensaMu
Be30nacHOCTM 1 coXpaHeHUS XU3HN.

TpebosaHnus, cToAlW Ve Nepes MHOMMMN COBpeMeHHbIMMU Npeobpa3oBaTenaMu MOLHOCTYW BITOTHYIO
NPMBAN3NANCH K BO3MOXHOCTAM YCTPOWCTE Ha 0CHOBe KpeMHua. Ho nosBneHne cuioBbix
KOMMOHEHTOB C LWMPOKOM 3anpeuleHHoi 3oHoi (WBG) Ha ocHose kapbuaa kpemuua (SiC) u HuTpuaa
rannus (GaN) rapaHTupyeT yBenuueHve aToro npefena. Takue CBONCTBA, Kak BO3MOXHOCTb HbICTPO
nepektouaThes, CNoCOBHOCTb BbIAEPXMUBATL BbICOKME 3HAYEHUA HANPAXKEHUSA, PACLIMpPEHHbIe
TeMnepaTypHble Arana3oHbl NPUBOAAT K YBEANYEHWIO 3GBEeKTUBHOCTM U HAfeXHOCTH YCTPONCTB,

a Takxe K yMeHblieHWo pranyecknx pasmepos. Ho nepen Tem kak cvnogbie npeobpasosaTeny

C MCMONTb30BaHUEM KOMMOHEHTOB C LUMPOKOW 3aNpeLeHHO’ 30HOM CTaHyT OCHOBHbIMMY,
NPOM3BOANTENN CTONKHYTCA € npobnemamu pa3paboTku v TeCTUPOBAHUA, pelleHmne KoTopbIX
MOMOXET PaCKpPbiTh MOTEHLMAN 3TUX YCTPOWCTE B MOJIHOM Mepe.

3To BTOpas M3 YeTbipex YacTeil, ONUCLIBAOLWMX 3Tanbl pa3paboTku cunosoro npeobpasosaTens.
Mbl paccMoTpuM NpobrieMbl, KOTOpblE BO3HMKAKT Npu pa3paboTke U TeCTUPOBaHMM Ha KaxXA40M U3
YyeTblpex 3Tanos, U NPeANoXMUM BaM BapuaHTbl pelleHns 3TUX npobaeM ¢ NoMOLLblo annapaTHbIX
M NporpaMMHbIx cpefcTB. Hanbonblwee BHUMaHVe ByaeT yaeneHo TEXHWYECKUM Noka3aTensm,
YyNOMSAHYTHIM Bbllle: MOBbIWEHWIO 3GPEKTUBHOCTH, HAAEXHOCTU 1 yMeHblUeHWIo popM-dakTopa.
Kpome Toro, byayT 3aTpoHyThl npobieMbl pa3paboTku U TecTUpoOBaHUS, BO3HUKAOLWME NPpK
MCMOMb30BaHMUM LUMPOKO3OHHbIX MOAYNPOBOAHMKOBbIX YyCTPONCTB.

Kaxpas n3 yeTblpex yacTell JaHHON Cepmm 0CBELLAET OAUH U3 MepevnCieHHbIX HYXe LUKI0B
NpOM3BOLCTBA:

1. OueHka cMNOBbIX yCTPOMCTB M KOMANOHEHTOB
2. MopgennpoBaHue yCTPONCTB C UCNONb30BaHWEM NPOTrPaMMHbIX CPEACTB

. [poekTnpoBaHue 1 oTnagka ycTponcTB
MpoBepka u cepTrdurKaung n3genni
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MopenvpoBaHue yCTPOMCTB

BeicTpoe pasBuTue coBpeMeHHbIX NepekoyaTenein Ha ocHoBe kapbuaa kpemuus (SiC) n Hutpuaa rannusa (GaN) Tpebyer
nepeocMbicneHns MHCTpyMeHToB CATIP 3nekTpoHHbIX ycTpolicTB. TpaguumorHbix SPICE-cMMynaTopoB yxe Hej0CTaTouHoO,

TaK Kak OHV OrpaHuYeHbl BpeMeHHOM 061acTbio U MCNONb30BaHWEM MOAeNell KOMMNOHEHTOB C COCPEA0TOYEHHbIMY NapaMeTpamy.
[porpammMHoe obecneverne Keysight EEsof BkntouaeT B cebsa cvcTeMy aBToMaTn3npoBaHHoro npoekTupoBaHus «Advanced Design
System» (ADS) v cpeny anexTpomartutHoro 3D MogenvposaHua EMPro, koTopble npefnaraloT BO3MOXHOCTb MOZIEIMPOBaHUS

Kak BO BDEMEHHOW, Tak U B 4aCTOTHOW 061acTw, a TakXKe MCNONb30BaHNS 91eMEHTOB C COCPELOTOYEHHbBIMU U pacnpeaeneHHbIMM
napametpamu. MogennposaHue B 061aCTV NPOU3BOANTCS CUMONATOPOM Ha OCHOBE MeTo/la rapMoHuyeckoro banaHca («Harmonic
Balance»,HB). HB 6bicTpo Npou3BoanT pacyéT cxembl B yCTaHOBMBLIEMCH pexumMe. Tononornyeckne sbdekTbl yUnTbIBAIOTCH HALLUMU
anekTpoMarHuTHeIMK [3M] cumynatopamu. CyuiecTeyeT TpU MpUYMHbLI UCMOMBb30BaTh IM CUMYNATOPLI MU pacyéTe «BUPTYaabHOIo
npoToTMNa» ycTpoicTaa:

1. MpoBOAHMKN 1 NepexofHble 0TBEPCTHS NeYaTHbIX NaT BHOCAT B LieMb 3Ha4YMUTe bHbIA NapasuTuyeckuii iMneaaHc

2. Bo3MoXHOCTb co3aaHns Moaenell pacnpefeneHHblXx KOMNOHEHTOB, 0CHOBAHHbIX HA 3/1eKTPOMAarHUTHOM pacyéTe, Takux,
KaK MHOYKTUBHOCTU C UHTETPUPOBAHHbBIMU MarHeTuKaMu

3. BO3MOXHOCTb MOIENIMPOBAHNSA 3NEKTPOMArHUTHOTO U3NYYEHUA U 31eKTpOMarHUTHol cosmecTumocTu (EMI/EMC)

B «BUpTyanbHOW Be33x0BOM Kamepe».

Komnanus Keysight npepctaBnget nnaTtgopmbl 415 MONHOMO LUKAa NPOEKTUPOBAHMUS MHTErpasbHbIX CXeM, KOPMYCUPOBaHHbIX
KOMMOHEHTOB 1 1 MN1aT, a Tak>Xe MOAYNb CUMYNSATOPOB, KOTOPbIV NofKoyaeTcs k nnatdopMe «Virtuoso» komnanuu Cadence
Design Systems.

Pucyrok 1. PazpaboTka cMN0BbIX YyCTPOMCTB B CUCTEME aBTOMaTU3NPOBAHHOr0 NpoekTupoBanua ADS

«BupTyanbHbIN NpoTOTUN» B CMCTeMe aBTOMaTU3MpPOBaHHOI0 NpoekTupoBaHus ADS MoxeT BbITb cMOAeNMpPOBaH BO BpeMEHHOM
M yacToTHOW obnacTax. [Nonb3oBaTenb MoOXeT O6'be,EI|I/IHl/ITb B CXeMe 3J1IeMeHTbl C COCPe0TOYEeHHbIMW U pacnpene/leHHbIMU
napameTpamu. bonee noppobHas uHbopmauua Ha caiiTe http://www.keysight.com/find/eesof-ads
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PucyHok 2. MpefctaBneHune pe3ynbTaToB pacyéTa BO BDEMEHHOW 1 4acTOTHOM obnacTax B cucTemMe aBTOMaTU3MpPOBAHHOro npoekTuposanus ADS

Kak noka3aHo Ha pucyHKe 2, Bbl MOXETe BbINOSHUTb PACYET YyCTAHOBMBLUEr0CH pexinMa yCTponCcTBa Npv NepnognuyeckoM curHane,
Tak kak ADS xopowo paboTaeT kak BO BpeMeHHOM, Tak 1 B 4acToTHOW obnacTu.
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ICTOYHUKM

B npencTaBneHHOM HUMXe BUAEO AeMOHCTpupyeTcs paboTa npeobpa3soBaTtens
MOCTOSIHHOIO TOKa, 06bACHAETCH, MO KakoW NpUYMHE B AaHHbIX CXeMaX BO3HUKaIT
BCMIECKWN HANPSXXeHWs, @ TakXe Noka3blBaeTCA BaXXHOCTb MOLEIMPOBaHNSA PA3NIMUYHbIX
2bdeKkTOB NPYU NPOEKTUPOBAHMM TOMONOM UK NeYaTHO nnaThl. [ocne npocMoTpa BUAEO
MOXHO BecnnaTHo 3arpy3uTb NpUMep, NOKa3biBaOLWMIA, Kak 49 Noucka NoTeHUManbHbIX
npobneM B NeyaTHbIX NaaTax MCNosb3yeTcsa BU3yanun3saLums Toka.

Kak KOHCTPYyMpoBaTb npeo6paaoBaTeﬂM NMOCTOAHHOIO TOKA:
https://youtu.be/LwPJi3jyfw0

PykoBoACTBO No Hayany paboTbl B CMCTEMe aBTOMATU3MPOBAHHOIO
npoekTpoBaHna ADS ans npunoXKeHMn CUA0BOM 3NeKTPOHMKM

Hosble ycTporcTsa (Ha ocHose SiC, GaN) n ux beicTpoe paseutie TpebyoT HOBbLIX 3HAHWIA
06 nHcTpyMeHTax CATP anekTpOHHbLIX yCTPONCTB. Y3HalTe, NoYeMy cienyeT NpUMeHATh
3/1eKTPOMarHWTHbIA aHann3 ANs LeTalbHOro 3yyYeHus paboTbl «BUPTYaNbHOIO
npoToTuna ycTpoiicTBa». 3aTeM, cnefys AaHHOMY pyKOBOACTBY, BKoUnNTe abdekT
napasuTHON MHAYKTUBHOCTU B MOAeNb Npeobpa3oBaTensi NOCTOAHHOIO ToKa.

http://www.keysight.com/main/redirector.
jspx?action=ref&cname=EDITORIAL&ckey=2631058&lc=eng&cc=US

Lpyrne nctoyHmku nHdopmauymm

Bonee noapobHas uHGopMaLMa No NPoAyKTaM 1 UX MPUMEHEHWNIO HAXOAUTCS B pa3fiese
Power Electronics Ha caliTe komnaHum Keysight:
http://www.keysight.com/find/power-electronics

Bbl 3Hanu, yto Keysight —

e MHCTBEHHasA KoMMNaHus,
KoTopas pa3pabaTeiBaeT u
co3faeT NoNyNpoOBOLHUKOBbIE
KOMMOHEHTbI ¥ NpeanaraeTt
KOMMAEeKCHble 3aKOHYEHHbIe
pelwerna? KomnaHwa npegnaraet
MHCTPYMEHTbI LA NpOBEAEHNS
aBTOMaTW3MPOBAHHbIX U3MEPEHN,
TOYHOW 3KCTpaKLMy NnapaMeTpos
npu MoLeNMpoBaHUMN YCTPOMCTB,
TLlaTeNbHOW LMarHOCTUKY, @
TaK>Xe OKOHYaTeNbHOW NpoBEPKY
NPOEKTHO-TEXHUYECKMX
LOKyMeHTOB. B pe3ynbTaTe

Ball NOCTABLLMK KOMMOHEHTOB
NpefoCTaBWT BaM TOUYHbIE MOAENN,
Heobxo4uMble ANs CUMYAALIN
nonHoro yctpornctea. bonee
nofapobHasa nHdopMaLmns Ha canTe
http://www.keysight.com/find/
eesof-device-modeling.
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Ot Hewlett-Packard n Agilent k Keysight

Bonee 75 neT Mbl BKNaasiBaeM BeCh HaLLl OMbIT U 3HAHWS, BCIO Hally
3Hepruio B paspaboTky M3MepUTENbHbIX PELUEHU HOBOTO NMOKONEHUS.
YHuWKanbHOE coYeTaHue NepefoBoro KOHTPOAbHO-U3MEPUTENBHOMO
obopynoBaHWs, NPOrpaMMHbIX PELLEHUI U OMbITa HALLMX COTPYLHMKOB
CnocobCTBYET POXKAEHMIO PEBOIOLMOHHbIX TeXHOM0MA. Mbl pa3pabaTtsiBaem
n3MepuTenbHble TexHonorum ¢ 1939 roga.

I I I I I I I
1939 THE FUTURE

myKeysight

www.keysight.com/find/mykeysight
MepcoHannanposaHHoe oTobpaxeHre NHTepecyioLLel Bac MHGopMaLmi.

myKeysight

TpexnetHas rapaHT1s

www.keysight.com/find/ThreeYearWarranty

Keysight obecneunBaeT Bbicoyaiiliee Ka4ecTBO NPOAYKLMW U CHUXKEHWE
obueit cTouMocTv BnageHus. EAVHCTBEHHbI NPOM3BOANTENb KOHTPOJLHO-
M3MepUTEbHOMO 0BOPYA0BaHNS, KOTOPLIN NpeAiaraeT CTaHAapTHYIO
TpexeTHIO rapaHTuio Ha BCe cBoe obopynoBaHme.
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TAPAHTUA

[MnaHbl TexHWYeckoi noanepxku Keysight
www.keysight.com/find/AssurancePlans

[o aecatn neT nogaepxku 6e3 HenpeABUAEHHbLIX PACX0O0B rapaHTUpYioT,
yTo Balwe obopynoBaHue byaeT paboTaTb B COOTBETCTBUM C 3aBIEHHO
npovssoavTenemM cneundrkauven, a Bol byaete yBepeHbl B TOHHOCTU CBOMX
N3MepeHunn.

ASSURANCE PLANS

NHdopmaumorHasa cuctema Infoline
www.keysight.com/find/service

Keysight Infoling — Nlyyuian 8 ceoém knacce ciuctema ynpasnenus UHGOPMALLe KOMNaHUY
Keysight. BecnnaTHbl gocTyn K oT4ETaM 0 peMoHTe 1 kanubpoBske Ballero
0bopyfoBaHUS 1 K 3NeKTPOHHOW brbnuoTeke.

Toproeble napTHepbl Keysight

www.keysight.com/find/channelpartners

Jlyuwee n3 aByx Mupos: [nybokne npodeccroHanbHble 3HaHUS

B 0611aCTN U3MEPUTESIbHOM TEXHUKM U LUMPOKasi HOMeHKIaTypa
BbINycKaeMoi Npoaykumnn koMnanumn Keysight B codetannm ¢ yaobcresamu,
npefocTaBAAeMbIMU TOPTOBLIMU NapTHEPaMMU.

www.keysight.com/find/B1506A
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