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I'naBa 3. MeTobl 00pb0ObI C KOMMYTAIMOHHBIMH IOMEXaMHU 110

AHAJOroBbIM HENIAM CUCTEMbBI YIIPABJICHUSA

B coBpemennoii mutepatype [22, 10], mocBsimienHoii anroputMaM 00padOTKH aHAIo-
TOBBIX CHTHAJIOB B TIPe00pa30BaTeNAX YacTOTHI, OOJIBIIOE BHUMAHKE YICIECHO TPUH-
IIMIIaM CHHXPOHH3AIMU BBIOOPKH JaHHBIX Mo kKaHamam ALIIl ¢ ompeneneHHbIMU CO-
CTOSIHUSIMHU CHJIOBOW AJIEKTPOHUMKH. HeoOXOAMMOCTh CHHXPOHHM3AIUU TUX IMPOIEC-

COB BbI3BaHa JIByMs (pakTopamu.

[lepBblii (hakTOp CBSI3aH C TEM, YTO B OOJBIIMHCTBE JIEHIEBLIX MpeoOpa3oBaTesen uc-
MOJIB3YIOTCS <IEIIEBBbIE» IIYHTOBBIE TATYUKH TOKOB, BCTPOCHHBIE B CTOMKH HUHBEP-
TOpa U OTUU(POBHIBATH 3HAYEHUE TOKA C TAKOT'O AAaTYMKA MOXKHO TOJIBKO MPH OIpe-
JIEJIEHHOM COCTOSIHUM KJIF0Yeil mHBepTOpa. B ciyyae ¢ paccMatpuBaeMbIM PUBOJOM
Takasi CAHXPOHHU3alHs HE TpeOyeTcs, Tak Kak ISl U3MEPEHUS JIEKTPUUECKUX BEJU-
YMH UCIOJIb3YIOTCS TallbBAHUUECKU-Pa3BsI3aHHbIC (OCCKOHTAKTHBIC) TATYMKUA TOKA U

HaIIPSKECHUS.

Bo3nukHOBeHHE BTOpOro (hakTopa TaKKe CBSA3AHO C YICHIEBICHHEM CHCTEM YIpaB-
JICHUS, KOT/Ia pa3padOTUYMKH CBS3BIBAIOT ITU(MPOBYIO M aHAIOTOBYIO 3€MJIIO C CUIIOBOM
MHHYCOBOM IIMHOM, TaK KAK UMEHHO K HEW MOJKIFOYEHBI TOKOBBIC IIIYHThI B CTOMKAX
¢da3. [logoOHOE coenMHEHUE BBI3BIBACT CYIIECTBEHHBINM YpPOBEHb MOMEX MO IEMIM
MUKPOKOHTPOJIJIEPAa B MOMEHT KOMMYTAlLIMK KJII04a U U3MEPEHHE AJIEKTPUUYECKUX Ta-
paMeTpoB NpHUBOJa ¢ MOMOIIbI0 BcTpoeHHOro ALIII He npencTaBisieTcss BO3MOKHBIM.
Cxema paccMaTpuBaeMoOro MPUBOJIA JIUIIIEHA TTOJ00HOTO HEJI0CTAaTKa, HO M3-3a CIie-
mupukn koHcTpykuuu DCDC4ipeobpaszoBatenss B mpoliecce KOMMYTAIMH KIHOYa

BO3HHUKAIOT UMITYJIbCHBIC IIOMEXH, KOTOPLIC BHOCAT OHII/I6Ky B ITIOKa3aHHUA AHH
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Puc.3.1.OcuuminorpaMma BXOJHOTO HAIPsDKEHUS PeoOpa3zoBaTesisi B 30HE MOHU-

Karomero Kiaroda

BbuT IpoBenieH SKCIEPUMEHT, B KOTOPOM Iyl OcIuniorpada ObLI MOJICOSMHEH Ye-
pe3 JenuTeNb Ha TUTFOCOBYI0O M MHHYCOBYIO HIMHY B 30HE TIOHMKAIONIETO KITFOYa
DCDC-ipeobpazoBarens. U3 ocmmmmorpammel Ha puc.3.1 BHAHO, 9YTO B MOMEHT
BKJIFOUEHUS TTOHIDKAIOIIETO KITF0Ya, MPOUCXOAUT UMITYJIbCHAS MTPOCaIKa HAMPSHKCHUS
Ha 100 Boner (Macmradb 100 BoabT Ha KJIETKY) ¢ MEPUOJMYCCKUM 3aTyXarOIIUM
nporeccoM yactotor 4,81 MI'i. Crab0epHas eMKOCTh, KOTOpasi JoJKHA Obliia oOec-
NEYUTh CTAOUIBLHOCTh HANPSHKEHUSI HAa 3BEHE MOCTOSHHOTO TOKA, HE TIPOIyCKaeT Ta-
KYIO 4acTOTY M BKJIFOUAETCs B pabOTy MO3Ke, a KoJieOaTeNbHBbI Mpoiecc 00yCIOBICH
WHIYKTUBHO-EMKOCTHBIMHU TEPEepacIpe/IeICHUSIMA TOKOB M HANPSOKEHUH TMOABOIS-
IIUX [IMH. B MOMEHT OTKIItOYCHHs TOHMKaromero kiova (Ha puc.3.1 MOMEHT xa-
paKTepU3yeTcsl OJHOKPATHBIM BCIUIECKOM HAIPSKEHUS) MPOUCXONT IepeHAIpshKe-

HHMC Ha IHWHAX, BbI3BAHHOC IIPCPLIBAHHUCM IIAPA3UTHBIX IMOABOAAIINX HMHAYKTHUBHO-
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ctel, ¢ kotopsiM crpasisiercs RCD-cHab0ep monmxkarorero kioda. O4eBUAHO, YTO
€MKOCTHBIC U DJIEKTPOMATHUTHBIE TTOMEXH, BOZHHUKAIONINE BO BpPEMs MOJOOHBIX Tie-

PEXOOHEBIX IPOLECCCOB, OTPULIATCIbHO CKa3bIBAIOTCA HAa TOYHOCTHU HpCO6paBOBaHI/Iﬁ

AITIT.

B pe3ynbrare ombITOB OBLIO YCTAaHOBJICHO, YTO €CJIM BHIOOPKA COBITAJAET C MOMEH-
ToM KommyTtaruu, BcTpoeHHbld ALl TMS320LF2407ABbinaeT 3HaueHue abdbco-
JIOTHO CJIy4aifHOTO XapakTepa, a ammaparHas (ribTpalivs CUTHAJIOB HE JTaeT BUU-
MOTO yiydiieHus. [103ToMy ObUIO PEIIeHO MPOU3BECTH OTCTPONKY BPEMEHH 3aITyCcKa

npeoOpa3oBaHUl OT MOMEHTa KOMMYTAIIMH KITFOUEH.
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Puc.3.2.Tox apoccenss DCDCaipeobpazoBaTens B TOHIKAOIIAM PEKUME U KOMMY-

TAallMOHHBIC IIOMCXH

Ha pwuc.3.2 nokaszana ocrumuiorpamma Ttoka apoccenss DCDCaipeoOpaszoBatens B
peXuMe TOHWKEHUST HampspkeHus. OcmuiorpaMMa CHITa B PEXUME YCPETHCHHS

HCCKOJIBKMX II€PHUOAOB CHUIHaJIa U MHTCPCCHA TEM, YTO IMO3BOJIACT BHUACTHL YPOBCHb
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oMeX, co3AaBaeMblii koMmyTarusimu kimoueit kak DCDC4ipeobpa3oBarens, Tak u

¢a3 uaBepTOpA.

Camoii 00JbIIIOH, KaK BUAHO U3 OCHUIUIONPAMMBI, IOMEXOU SIBISIETCS MOMEHT BKIIIO-
YEHHS MOHWKAIOLIETO KIIH04Ya. BTOpOW MO 3HAYMMOCTH MOMEXOH SIBJISIETCSI MOMEHT
otkimoueHus. [lomumo momex or DCDCHipeoOpaszoBaTenss mpocMaTpUBaeTCs eIie
YEThIPE TOYKHA BO3HUKHOBEHUs mnoMex Ha nepuoae WM. Ilomexu cylecTBEHHO
MEHBIIIE W SIBIIIOTCSI CIICJICTBUEM TEPEKIOUeHusT (a3 WHBEPTOpPA, KOTOPHIE yIpPaB-
JSIOTCS. TUCKPETHBIM 00pa3oM, U MEPEKII0YEHUE BO3MOKHO TOJIBKO YEThIpE pasa 3a
nepuon [II1M B ¢pukcupoBaHHBIE MOMEHTHI BpeMEeHH. TakkKe ClieTyeT OTMETUTh, YTO
KOHCTpYKUuMsi (a3HbIX 1emel cymecTBeHHO Jiyume KoHcTpykuun DCDC-
npeoOpa3oBaressi, MO3TOMY W BIMSHHE 3THX MOMEX CyllecTBeHHO Hike. C HUMH

MOJKET CIPABUTHCA AK€ OTHOCUTENIBHO CIA0bIi POTpaMMHBINA (QUIIBTP.

Wtak, moMexu oT KOMMyTaluid (pa3 mHBEPTOpa BCErJa MPOUCXOJAT B OJHO U TO K€
BpeMsi, KOTOpPO€ KOHTPOJUPYETCS NMPOTPAMMHBIM 00€CTeueHUEM, TOATOMY OTCTPOii-
ka 3amycka ALII ot 3Tux mpoueccoB He mpeacTaBiseT TpyaHOCTU. CloKHEe KOH-
TPOJIMPOBATh BpeMsi kommyTanuu kiaoua DCDCHipeoOpaszoBaTens, Tak KaKk 3Haue-
HUE CKBXXHOCTH PACCUMTHIBACTCS] PETYIATOPOM HANPSDKEHUS U SIBISETCS MEpEeMEH-

HOU BEJINUYMHOMU.

PaccMOTpuM peXuM NOHM)KEHMS HaNpsKEHHs. MOXKHO BBIICINTH JBa Clydas: yc-
TaBKa CpaBHEHUs MeHbIle monoBuHbl nepuoaa MM, yctaBka cpaBHeHUs: Ooiiblie

1oJioBUHbI nepruoa VM.
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Puc.3.3.30HbI BO3MOKHOIO BOZHUKHOBEHHUS IToMeX 1 nmoHmxkaroiiero DCDC
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Ha pwuc.3.3 0003HaueHBI 30HBI BO3MOKHOTO BJIMSIHUST KOMMYTAI[HOHHOW MMOMEXHU Ha
WU3MEPEHUE aHAJIOTOBBIX BEJIWYHMH (BBIICICHBI KUPHBIM) H 30HBI, KOTJa MOXXHO YBe-
PEHHO TMPOM3BOJUTH M3MEPEHHE HE OMNacasch MONMAaTh KOMMYTAIIHOHHYIO ITOMEXY
DCDC. Casi3biBas 3amyck ALII ¢ mponenypamu 06pabotku npepbiBanuii tluf_intu
tlpr_int @peppiBaHMs MO TMEpUOLYy W 3aeMy TaiiMepa COOTBETCTBEHHO), MOXHO

chopMyIupoBaTh MPABUIIO, [0 KOTOPOMY HE0OX0IUMO Mpou3BoauTh 3amyck AL B

PEIKUMC ITOHMIKCHUA HAIIPSKCHUA.

Ecmu (gamma < 0,5)ro ocymectButsh 3anyck ALl B mpouemype oopadoTku t1pr,
uHade ocymiecTBuTh 3amyck AL B mporeaype oopadotku t1uf.

B pexume mOBBIIICHUST HAMPSDKEHUSI OKA3BIBACTCS, YTO MOHWKAIONIUN KITIOY Tepe-
CTaeT KOMMYTHPOBAThCS, a BMECTO Hero B oosactu (gamma > 0,5pyneT nposiBisTh-
Csl ToMeXa OT padOThl MOBBIMIAIOIIETO KiIfoYa. TakuMm 00pa3om, chopmMyIupoBaHHOE
JUT TIOHMKAIOIIETO PeXUMa TpaBuiio OyneT padoTate u s (gamma > 1)Tak kak
anroput™ pa6otel DCDC B noBbIa0IEM peKUME UCKII0YAET BO3MOKHOCTh pado-

Tl ¢ (Jamma > 1,5)ro0 paccMaTpuBaTh IPABHUIIO JIJIS 3TOTO PeKUMa HE HYKHO.
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gamma > 1,5 gamma < 1,5

peXnm He paspeLlek aHanoru4yHo gamma > 0,5
Puc.3.4.30HbI BO3MOKHOTO BOSHUKHOBEHUS ITOMeX A oBeIaromnero DCDC

Teneps, korma npaswio 3amycka ALl B mpouenype oOpadoTku npepsiBanus tluf
win t1pr onpeneneno, HEOOXOIUMO JIETATBHO PACCMOTPETh CTPYKTYPY MpPEpbIBaHUS

u napametpsl HacTporiku AIII, yToOBl crmaHMpOBaTH MOMEHT 3amycka mpeodpazo-

BaHMHA.
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Puc.3.5.Bpemennas auarpamma paboThl KOMMYTAaTOPOB (a3 BHYTpHU MpEepbIBaHUI
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ATl nacTpanBaeTcs Ha MakKCHMajbHOE OBICTPOACHCTBHE U PEXKUM CKAHUPOBAHUS
BCEX IIECTHAJALATH KaHajioB. TakuM oOpa3oMm, BpeMsi pacueTa BBIYUCIAETCS MO clie-
nyrolen npuoanxeHHon Gopmyie:

Tooc = (LU A, +2[PS[A,, )(n=(11125+2[1[25)[16=5200nc,  (3.1)

r1e Acik — IUTUTEIBHOCTh OJTHOTO TaKTa MPeoOpa3oBaHMs,
PS — nenurens 94acToThI ISl yCTPOKUCTBA BHIOOPKU/XpaHEHUS,
N —yucio npeoOpa3zyeMbIX KaHAJIOB.

[Tepuon LM cocrapisier 50000Hc, uto npubausutensHo B 10 pa3 6ombliie Bpeme-
HU TIpeoOpa3oBaHusi, a TEPHUO BBI30BA MPOIEAYPhl KOMMYTaTtopa (a3 COCTaBIISICT

12500mHc, yTo Gosiee ueM B JBa pasa OOJIbIIIE.

Ha puc.3.5BugHO, KaK pacnpenesieHo MpolieCCOpPHOE BpeMs B Mpolieaypax oopadoT-
KU nipepbiBaHuil. B O61oku «Pabota cuctembl ynpaBieHUs», HaXOQAIIMECS B Hayaie
IpoLenyp NpephlBAaHUN BKIIOYUM (PparMEHT, aHAJU3UPYIOMIMI TEKYIIYI0 CKBaX-
HOCTh, Juisa 3amycka AIIIl, a Tak kak Bpems mpeoOpa3oBaHUs BCEX KAHAJIOB JIOCTa-
TouHO Mayo, To AL Oyxer rapaHTHpOBaHO yCIieBaTh MPOU3BOIUTH OLM(PPOBKY, 3a

OCTaBIlIeeCs 10 MOMEHTa BO3MOKHOM KommyTaruu kiiroya DCDC Bpewms.
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BniBoabI O rJ1aBe

1.P ACCMOTPCHBI ITPUIHMHBI BOBHUKHOBCHUSI CMKOCTHBIX U 3JICKTPOMAIrHUTHBIX ITOMEX
B CJIydac pacCMaTpuBacMoOro IMpuBoAa M SKCIICPUMCHTAJIbBHO OHCHCHA CTCIICHb HX

BIUsiHUA Ha paboty ALl MmukpokoHTposuiepa.

2. PaccmoTpeH BOmpoC CIEXEHUsS 32 UICTOYHUKOM TOMEXHU U TIPEIIOKEHO MPABUJIO,
TIO3BOJISIONIEE IS JAHHON CHUCTEMBI YIIPaBJICHUS OTCTPOUTH mpeoopazoBanus ALIT
oT MoMeHTa kommyTanuu kiatouerd DCDCA4ipeobpa3oBarersi, CO3/1al0IIEr0 OCHOBHYIO

IIOMEXY.

3. Paccmotpen Bomnpoc 3amycka ALIII B mpepriBanusix TaiiMepa 1, mo3Bosstomuii uc-

KIIIOYUTH HAJIOKEHUE MOMeX (Pa3HbIX KOMMYTAIlUH HAa U3MEPUTEIbHYIO CUCTEMY.



