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PEKOMEHOALUWW MO MPUMEHEHWIO

SAWUNTDI

DC/DC NPEOBPA3OBATEJIEMN

BeepeHune

BonbwurHCcTBO npeobpasoBatenelt conepXUT Habop GYHKUMKA, 3awmiLa-
IOLLMX OT MOBPEXAEHUS U BbIXOAA M3 CTPOS, B C/y4asix BO3HUKHOBEHUS
ABApMIHBIX PEXXMMOB MU HEKOPPEKTHOTO MCMosb30BaHMs. C pa3BuTMEM
CMNIOBOW 3NEKTPOHMKM TPebOBaHMS K OTKA30yCTOMYMBOCTM AN BCEW CU-
CTeMbl BO3POC/IM U, HA CErOfiHsl, COBPEMEHHbBI Npeobpa3oBaTesib B paBHOW
CTeneHu 3awumiLaet cebs, NnoakNoyeHHoe obopyaoBaHMe 1 obecneymBaert

3N1eKTpUYeckyto 6esonacHy yCTponcTBa.

Knaccndpukaums sawmt

3aLMTbl MOXHO pa3nenuTb Ha HECKOJIbKO KaTeFOpVII?'I.

Mo npuUHUUMNY peanusauuu.
chpoeHHble 3auiumsl: NONHOCTbKD UMHTErpuUpoOBaHbl B npeo6pa3osaTenb
n ona pa60TbI He Tp86yIOT AONONIHUTENIbHbIX BHELWHNUX KOMMNOHEHTOB.

BHewHue 3awumel: peanusyrTca C MUCNOJIb30BaHMEM LOOMOJIHUTENbHbIX

KOMMOHEHTOB 1 NPUMEHAKTCA NpU 0C00bIX TpeﬁOBaHVIﬂX K cucreme.

Mo o6nacTu 3awmThbI.

BxodHble 3awumel: NpefoTBPALLAOT NOBPEXAEHUS Npeobpa3oBaTens us-
33 Npo6neM C NepBUYHbIM UCTOYHUKOM, HAMpPUMEP, CKAYKM U NPOCaaKM
HanpsKeHWs, YyBCTBUTENLHOCTb K BbICOKOMY MYyCKOBOMY TOKY WM Henpa-

BUNbHAA NONAPHOCTb NOAKMHOYEHUA.

B cuctemax nutaHums, noctpoeHHbix Ha 6ase DC/DC npeobpasoBateneit,
MOXHO BCTPETUTb CNeAYIoLLME 3aLUMTbI:

= 3aWwmTa OT HaNpKeHUs 06paTHOM NONSIPHOCTYH;

= 3aLmMTa OT MOHWMXXEHHOTO BXOLHOMO HanpsiKeHus;

= 3aLWuMTa OT NOBbILLEHHOrO BXOAHOMO HAMPSKEHMS;

= 3aluMTa OT KOPOTKOTO 3aMbIKaHUS Ha BXOA4E MOAYNS;

= 3aluMTa OT BbICOKOrO MyCKOBOTO TOKa.

B Momynsax MM GONbLIMHCTBO 3THX 3aLLUT He BCTPOEHBI M PEANU3YHTCS

3a CYET BHELWHMX KOMIMOHEHTOB.
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BbixoOHble 3awumel: 3alMILAIOT HArpysky (o6opyaoBaHue, MOAKIO-
YeHHOEe K BbIXOAY) OT HeMCnpaBHOCTEM, Kak B CaMOM Harpyske, Tak

1 B npeobpasoBsaresne.

B Moaynax MM MOXHO BCTPETUTH CIeAytOLMEe BCTPOEHHbIE BbIXOAHbIE

3alUThbI:

= 3awmTa ot K3 v neperpysku no Toky Ha BbIXOAE;
= 3aluMTa OT NPEBbILLEHMS HANPSXKEHUS HA BbIXOAE;

= 3awWwmTa oT neperpesa.

Mpu paspaboTtke npeobpasoBaTteneit Npou3BoaMTENb NoabupaeT Habop
3aLLUT, KOTOpbIN obecneunBaet 6anaHc Mexay 3GPeKTUBHOCTbIO, rabapuT-
HbIMW pa3Mepamu, HAAEXKHOCTbI0 U CTOMMOCTbIO. TaKKe YUUTLIBAKOTCS Tpe-
60BaHUs K 31eKTPoHe30MacHOCTH, MO3TOMY KaXAas 3alimTa LOMKHA ObiTh

onpasaaHa C y4eToM 3Tnx d)aKTOpOB.

BarkHble 3ameyaHus

Habop 3awum mMoxem omau4yamscs 8 3a8UCUMOCMU Om JUHelKU NpooyK-
yuu. [NodpobHas uHgopmMayus o HanUyuU 3awum u mpebosaxus nNo 3KCniy-
amauuu npusodumcs 8 mexHuyeckoli 0okymeHmavuu - damawumax (4LU)

u mexHuyeckux ycnogusix (TY).

Ecnu Heobxodumas 3awuma omcymcmeyem, pekomeHOyeMm 06pamume-
ca 8 Cywby mexHudeckol noddepxuku no menepoHy +7 (473) 300-300-5

unu no 3nekmpoHHol nodyme mail@aedon.ru.

3awmTa oT HanpsXXeHus obpaTHoM
MONSIPHOCTU NO BXOAY

Mopsaya HanpsbkeHust 06paTHON MONAPHOCTM Ha BXOA npeobpasoBatens
(maxe KpaTKoBpeMEHHAs) MOXET NPUBECTM K €ro 0TKasy 1 NMoBpexaeHUIo

BHYTPEHHUX KOMMOHEHTOB.

HecmoTps Ha 370, B 6onbwnHcTBe DC/D C npeobpa3soBateneii non noBepx-
HOCTHbI MOHTaX, Takas 3aLLMTa OTCYTCTBYET M3-3a HU3KOTO LWAHCA OWKNOKM

B «3aBOACKMX» YCIOBUAX COOPKM M3aenus.

TeM He MeHee, B HEKOTOPbIX MPUIOXKEHUSX 3aliMTa OT 06paTHOM nonsp-
HOCTU SIBNsieTCs 0643aTeNbHOM, B CBS3M C BO3MOXHOCTbIO BO3HUKHOBEHMS
MMMYNbCOB 06PATHOM NONSAPHOCTM UM MOBBILEHHBIX TPEBOBAHMIA K 6e30T-

Ka3HocTu. MHoraa Takas 3awmra MCNONb3yeTca U Ha BbIXxode ANg npenor-
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BpaLLEHWA NOBPEXAEHUS Harpy3ku W3-3a HEMPABM/ILHOTO MOAK/OUYEHMS,
Hanp1Mep, C MOMOLLbI0 Pa3béMOB. B 3TOM C/lyuae peKoMeHayeTcs UCrosb-

30BaTb pa3beMbl C 3aLLMTON OT HEMNpaBUbHOIo COEAUHEHMUA.

Lns obecneyenns 6e30TKa3HOM paboTbl MCMONL3YHOTCA Pa3UYHbIE METO-
[bl peanusaumu 3alWuTbl OT 06paTHOM MOASPHOCTM, HANpUMep, C NMOMO-
Wb MPeaoXpaHuTeNnein 1 obpaTHbIX AMOAOB, @ TAKXKE CXEM HA OCHOBE

MOSFET-TpaH3uctopos. [lanee paccMoTpuM noapobHee.

MocnepoBartenbHOe BKIKOYEHME 3ALUTHOO AMOAA

OLHMM M3 NpOCTbIX CMOCOBOB 3aLUMTbI ABASETCS MCMOMb30BaHUE AMOAa,
NOAK/IOYEHHOO aHOLOM K «MJIOCY» NEPBUYHOMO UCTOYHMKA (KaK MOKasa-
HO Ha puc. 1). pn NpaBuAbHOM NOASPHOCTM AMOA OTKPBIT M MPOMnycKaeT
TOK, @ MPU CMEHe MONSPHOCTM 3aKPbIBAETCS, NPefOTBpaLLas NpoTeKkaHue
TOKa B 06paTHOM HanpasneHun. OrpaHUYeHMeM LaHHOTO METOAA ABASETCS
nafeHne HanpsXkKeHUs Ha AMOLE, YTO OCOBEHHO KPUTUYHO B HWU3KOBOMLT-
HbIX IMHUAX NUTaHKs, Hanpumep 5 B unn 9 B, roe nageHve HanpsxeHus

Ha auoge 0,5...0,7 B aBnseTca 3HaunTENbHbIM.

Takxxe orpaHMyeHUeM, Npu BbICOKMX TOKAX, SIBAAIOTCS Gonblume rabapuTbl
CaMoro Anona U HeobXoAMMOCTb NPUMEHEHUS [OMONHUTENBHOTO panu-
aTopa Ans pacceMBaHWs YacTu TEnoBOW MOLHOCTU. [pyrum, 6onee ad-
(eKTUBHbBIM BapUaHTOM, SIBASIETCS UCMOb30BaHWe NapanienbHoro AMoaa

C npeaoxpaHuTenem.
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Puc. 1. 3awuma om 06pamHoli NoaSpHOCMU C NOMOW|bIO NOCE008aMeESb-
Ho20 duo0a.

MapannenbHblit AMoa M NpeaoXpaHUTeNb

[aHHbI cnocob SBNSETCS TaKMM e NPOCTbIM B peann3aLumm, Kak u cnocob
C NnocnefoBaTeNlbHbIM BK/IOYEHWEM anoaa. [1py NpaBuibHOM NONSPHOCTU
napannenbHo BKAOYEHHbIM AUOA, OTHOCUTENbHO NUTAOLLEN CeTH, He Npo-
BOAMT TOK M OCTAETCs 3aKpbiTbiM, NO3TOMY AAHHbIVA CNOCO6 NMLIEH Hepo-

CTaTKa B BUAE NAfEHUs HaNpskeHUs Ha AnoAe (puc. 2).
Mpu nogaye o6paTHOM NONAPHOCTU AMOL, OTKPbIBAETCS, MPUBOAMT K PE3KO-
My pOCTY TOKa Yepe3 npefoxXpaHUTeNb, Bbi3biBasi €r0 NeperopaHue u pas-

pbiB LENM, 3amiLas npeobpasosaressb.

OrpaHuyeHMeM [aHHOM CxeMbl SIBNSieTCS  HEOOGXOAMMOCTb  3aMe-
Hbl MpedoxpaHuTens nocne cpabaTbiBaHus, noabop napameTpos
[M0fA M NpenoxpaHuTens OTHOCUTENbHO MEepBUYHOMO  MCTOYHMKA,

a Takxe y4yet Tpe6OBaHMl7I K CKOopocCTtH CpaﬁaTbIBaHWil npenoxpaHnTend.

000 «AE[IOH». Bce npaBa 3aLmLLeHbl.
Ten.: +7 473 300-30-05

mail@aedon.ru

www.aedon.ru

MHbopMauums, conepxallascs B AaHHOM LOKYMEHTe, HOCUT UCKNIOUMTENbHO MHDOPMALIMOHHDINM XapakTep U He SBnseTcs
06s53aTenbHON, MOXeT BbITb M3MeHeHa 6e3 NpeaBapuTeNnbHOro yBeaoMaeHus. Mpu NnpuMeHeHn NpoayKLmum
pyKoBoAAWMM [OKYMeHTOM sBnsieTcs TY. [lata nocnenHero nameHenus 31.07.26

R —

® +BX +BbIX @

® & [] Harpysa

-BblX @

® -BX

Puc. 2. 3awuma om 06pamHoli NoASIPHOCMU C NOMOW,bIO NAPAJISIENbHO20
duoda ¢ npedoxpaHumenem.

CxeMbl 3awWwmThbl OT 06paTHoM nongpHoct Ha MOSFET-TpaH3ucTopax

Hanbonee addekTnBHOM Mepoii 3aLwmTbl OT 06paTHOM NONSPHOCTHU SBNSET-
cs npuMeHeHne cxeM Ha MOSFET-TpaH3ucTopax. [penMmyLiectBom AaH-
HbIX CXeM 3aK/II0Y3eTCHd B HW3KOM COMPOTMBIEHUM KaHana TpaH3nUCTopa
(nopsnka pecatkos goneit OM), 4To NPUBOAMT K CHUXEHMIO MOTEPD Temnio-

BOM MOLLHOCTK (puC. 3).

P-kaHanbHbIi
MOSFET
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Puc. 3. 3awuma om obpamHoli nongpHocmu ¢ nomowblo MOSFET.

[aHHbIA cNOCO6 NO NPUHUMNY AEWCTBUS aHaNOMMYeH NociefoBaTelbHOMY
auopy. B 3aBMCMMOCTM OT XapaKTepUCTUK TPaH3MCTOpa, B [AHHOW cxeme
MOXeT NoTpeboBaThHCS Pe3nCTop 419 OrpaHUYeHMs TOKa 3aTBOpa U CTabu-
JIMTPOH 4151 OTPAHWUYEHUA HANPSKeHNS 3aTBOP-MCTOK (V).

Takxe moxHO ucnonvsosams N-kaHaneHbiti MOSFET ¢ ekatoyeHuem 8 yens
«MUHyc». N-kaHaneHsle MOSFET mo2ym 6bime npednoymumersbHee Npu 8bi-
bope KOHKpemHsIX napamempos.

Crout OTMETUTb, YTO CyLLECTBYET MHOXECTBO roTOBbIX MUKPOCXEM U MU-

KpOC60pOK, KOTOpPbl€ CHUXXAKT HEAOCTATKM 6a30BbIX DeLIJeHI/Il;i.

3awWmTa OT NOHMXKEHHOrO
BXOAHOTO HanpsaxeHnqa
DC/DC

30BaTeNs M MOAKIOYEHHOW Harpysku, Koroa BXOAHOE HanpaxeHue

[aHHas 3awuTta npefoTBPALLAET MOBPEXAEHMS npeo6pa-
BbIXOAMT 33 HWXKHMWI npefen AOMNycTMMOro AuanasoHa. Huskoe Bxon-
HOE HanpshkeHWe MOXET Bbi3BaTb HEKOPPEKTHYK paboTy npeobpaso-
BaTeNil, NPUBOAA K HECTabUAbHOMY WAWM MPEPbIBUCTOMY BbIXOAHOMY
HanpsKeHWIo, a TakXe MOBbIWEHHOMY TOKY MOTPeGieHUs, YTo B CBOK

ouepefib MOXET Bbi3BaTb MEPErpeB KOMMOHEHTOB npeobpasosatens.
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MpuHUMN  paboTbl [OaHHOW 3alMTbl  3aK/OYAETC B CNEYHOLEM.
Mpeobpa3oBaTtenb He 3anyCTUTCS, eCIM BXOLHOE HaNpsKeHUE HUXKe ycTa-
HOBNIEHHOTO MOPOrOBOr0 3Ha4YeHusl. 3amycK NpPou30MAET TONbKO MpU LO-

CTUXKEHUU A0NYCTUMOrO HaNpsXXeHua.

Bo Bpems paboTbl npeobpasoBatens npu NafeHWU BXOLHOIO Hanpske-
HUS HWKE KPUTUYECKOTO YPOBHS, Npeobpa3oBaTeb HEMeAIEHHO OTK/IO-
UMT BbIXOLHOE HanpskeHue. Mpumep anroputMa paboTbl 4AHHOMW 3T

C OTKNIKYeHUEM npe06pa3OBaTen;| MOXHO YBMAETb Ha PUCYHKE 4.

Bxoawoe A
HanpsxeHve

u

BX.HOM

n PEOGPaBOEaTEﬂb BKOYeE!

BX.MUH

MpeobpasoBatens oTkIO4YEH

Puc. 4. lpumep anzopumma pabomel 3auUmsl 0M NOHUMEHHO20
HanpsxeHus.

Mocne BOCCTaHOBNEHWS BXOLHOMO HOPMasibHOMO HampsbkeHus npeobpa-
30BaTe/lb aBTOMATMYECKM BO306HOBWT CBOK paboTy. B HekoTopbix Mo-
nensx npeobpasosateneil Noporu cpabaTtbliBaHMs 3alMTbl MOTYT GbiTh

HacTpanBaeMbIMU.
[aHHas 3awmTa B npeobpasosaTtene peanusyeTcs MyTeM COMOCTaBre-
HUSI BXOLHOTO HamnpsbkeHWe C OMOPHbIM Mpu MOMOLLM BHYTPEHHEN Cxe-
Mbl CpaBHeHus. Ecnun e Takas 3awumTa OTCYTCTBYET B npeobpasosaTene,
TO MOXXHO Peann30BaTb BHELLIHIO CXeMY CPAaBHEHMS, COCTOSILLEN U3:

= OMepauMoHHOro ycunutens (paboTatoLero kak KoMnapaTop);

= P-kaHanbHoro MOSFET (ons oTknto4eHUs NuTaHus);

= onopHoro Hanpshkenus (OH).

= Pe3anctopoB R1 1 R2 ans 3apaHus nopora OTKAOYEHUS.

MpuMep BHELIHEN CXeMbl 3aLUMTbl NPEACTABNEH Ha pUC.5.

p-KaHanbHbiii
MOSFET
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n-KaHanbHBIi
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Puc. 5. [pumep s8HewHell cxeMbl 3ayUmsl 0mM NOHUMEHHO20 HANPSIHEHUS.
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3almTa OT NOBbIWEHHOIO
BXOAHOI0 Hanpsi)XeHus

3aLLMTa OT NOBbILLEHHOIO BXOAHOIO Hanps>xeHua 6bIBaeT,ELByX TMnNoB: Anu-

TENbHas U KPaTKOBPEMEHHAN (MMMY/bCHaS).

3awuma om dnumensHozo npeswiwernus (ot 50 mMc fo 10 c) mMoxet pea-
NM30BbIBATBCS AHANIOTMYHBIM 0O6PA30OM, YTO U OT MOHWUXKXEHHOIO Hampsxe-
HMs. A ecin Npu 3ToM TpebyeTcs coxpaHeHne paboTbl CUCTEMbI MUTAHMUS,
TO HeobxoaMMo noabupatb NnpeobpazoBaTtenb, CNOCO6HbIN paboTaTth KpaTt-
KOBPEMEHHO MPU TMOBbILEHHOM MEPEXOAHOM OTK/IOHEHMU BXOAHOrO

HanpsaXxeHua.

3awuma om KpamkospeMeHH020 npeebiuieHus WCMONb3yeTcs ANs 3alm-
ol DC/DC npeobpasoBaTenis OT CKAYKOB HaMpsKeHMs Ha Bxoge. Takue
CKayKM MOTyT BO3HMKATb M3-3a MepexoiHbIX NPOLECCOB B CETH, FPO30BbIX
pa3psLoB, KOMMYTALMOHHBIX SIBNEHUI OT MOLLHbIX MHAYKTUBHbIX HArpy3oK

1 APYrUX UCTOYHUKOB.

B otnnume ot AC/DC npeobpazoBaTteneit, KOTOpble YaCcTO UMEOT BCTPOEH-
HYH 3aLLMTY OT MMMNY/IbCHBIX MepeHanpsXKeHWi, KoTopble B COCTaBe UMET
60/blUME EMKOCTHbIE HAKOMWUTENWU M PabBOTAOT Ha BbICOKMX HaMpsKeHU-
ax, DC/DC npeobpasoBatenun, 0CO6EHHO MpefHa3HAYeHHbIe ANS NUTAHUS
OT CTabUNbHbIX UCTOYHUKOB UM aKKYMySITOPOB, 0ObIYHO He TpebytoT Ta-

KY0 BCTPOEHHYIO 3aLLMTY.

HeobxoaomMMocTb 3awwmThl OT nepeHanpskeHuit no sxomy ans DC/DC
npeobpa3soBaTeniell onpenensieTcs BEpPOATHOCTbIO BO3HMKHOBEHUS pUCKa
noBpexaeHus camoro npeobpasosatens. Hanpumep, npeobpasosaTe-
nu, paboTatoliue B yCIOBUAX HECTabUNbHOW ceTu, B6MM3KM MOLLHbIX Npo-
MBbILLIEHHBIX YCTAHOBOK, C KOHTAKTHbIMM YCTPOWCTBAMM, AOMYCKAKOLLMMU
npebesr unu ¢ NpoTSHKEHHbIMU CUOBBIMU JIMHUSIMM MOTYT noTpeboBaThb
HaNMuMs 3aLMThbI, U pelleHne 0 NPUMEHEHUM MPUHUMAETCS WHAWMBUAY-
anbHO, UCXOAA M3 YCJIOBMIA M OMbITA 3KCAyaTalmu, a Takke TpeboBaHMit
K HaZl@XXHOCTW KOHKPETHOW cncTeMbl. Kak npaBuio, 3alumTa oT KpaTkoBpe-
MEeHHbIX C/Ty4aiHbIX NepeHanpsXXeHU peannu3yeTcs BHEWWHUMM 3N1eMeHTa-

MW C UCMONb30BaHWEM MHOTOYPOBHEBOW 3aLLUMThI.

PaccMoTpuM Hanbonee pacnpocTpaHeHHbIE 1 LOCTYMHbIE METOAbI 3aLUUThI

OT BXOAHbIX MEpeHanpsyxeHuit ¢ NoMoLLblo Bapuctopa 1 TVS-amoaa.

Bapucrop

ObecneunBaeT 3alMTy OT KPATKOBPEMEHHbIX CKAYKOB HamNpshKeHWs
KaK MOMOXWUTENbHOM, TaK U OTPULIATENbHOM NONSPHOCTU. Bapuctopsl Ham-
6onee 3¢pdeKTUBHbI ANS 3aWMThl OT KPAaTKOBPEMEHHbIX MMMY/IbCOB Bbl-
COKOM 3HEepruu, HanpuMmep, OT TPO30BbIX Pa3psLoB, a TaKXKe B KayecTBe
«rpy6oit» 3awutbl. Clenyet OTMETUTb, YTO BapMCTOPbl UMEKT OrpaHu-
YeHHbIi pecypc paboTbl, @ TaKKe MMEeKT OTHOCWUTENIbHO MeAJIEHHOEe Bpe-

MAa OTK/IMKa U MOTYyT HE yCneTb 3aWUTUTb OT OYEeHb 6bICprIX MMNYNbCOB.
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Puc. 6. Cxema 3awumel 0m nepeHanpsxeHus ¢ NOMOWb 8apucmopa.

TVS-auop (Cynpeccop)

TVS-omopn onTvManeH Ans 3almThbl OT GbICTPbIX NEPEXOAHbIX NPOLEeCcCcoB
M BbICOKOAMMIUTYAHbIX BCMIECKOB C HU3KOW 3Hepruei. B HopmanbHoM
pexxume TVS-anon He BauseT Ha paboTy 3awmiaemoit uenu. Mpu Bo3-
HUKHOBEHUW UMMyNbCa nepeHanpsxenus TVS-guon ObICTPO OrpaHu-
uMBaeT BbIBPOC HaNpskeHus A0 6e30MacHOro ypoBHS, OTBOAS OMNACHbIN
TOK Yepes cebs Ha 3eMI0, TEM CaMbiM 3aLLMLIAs OCTaNbHYO Lenb. CxeMa

BKtOYeHMs TVS-aMoaa nokasaHa Ha pUCYHKE HUXKe.
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Puc. 7. Cxema 3awumsl om nepeHanpsixeHus ¢ nomowbto TVS-duoda

3awmTa oT KOPOTKOIo 3aMblKaHuA
Ha BXo4e Moayns

BonbwmHctBo DC/DC npeobpasoBateneit AN MOHTaxa Ha MeyvaTHyo
nnaTy He UMEOT BCTPOEHHOM 3aLLuTbl OT KOPOTKOTO 3aMblKaHMS MO BXOAY.
Mo3Tomy, ecnu TpebyeTcs 3alumTa BXOAHOM CETU (MePBMYHOTO UCTOYHMKA)
ot K3, neperpysku no BXoay unmn OTKIOYeHME HeucrnpaBHoOro npeobpa-
30BaTens, Heo6Xo0AMMO YCTaHaBAMBATb OTAE/NbHbIV BXOAHOM NpeaoxXpaHu-
TeNlb MW aBTOMATUYeCKuWit BbikaouaTenb. Mpu Bbibope npenoxpaHuTens

BaXXHO y4UTbIBaTb Crieayowme 0COBEHHOCTH:

* HOMUHanbHbLIM TOK CpabaTbiBaHWs LOMKEH MpeBbllaTb B ABa-TPU
pasa MakCcMManbHbI paboymii BXOAHOM TOK npeobpa3osaTens B ycTa-
HOBMBLLEMCS pexuMe (Mpy MUHUMANbHOM BXOLHOM HaMpPsSKEHWUM U HO-

MWHaNbHOM Harpyske).

= PekoMeHayeTcs MCNOMb30BaTh MeAJSIEHHbIE NMPEAOXPAHUTENU, YUNUTbI-
BaloLLMe MyCKOBble TOKM BXOAHbIX emkocTeit u camoro DC/DC npeob-

pasoBartens. nyCKOBbIE TOKK MOTyT 6bITb 3HAYUTENBHO Bbille pa6oql4x
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M Bbl3BaTb JIOXXHOE Cpa6aTbIBaHl/I$I YYBCTBUTENbHbIX npeﬂoxpaHMTeneH

M aBTOMaTUYECKMUX BbIK/IKOYaTENeN.

= HOMMWHanbHbIM TOK LOMKEH BblOMpaTbCs C yyeToM paboyelt Temne-
paTypbl - YeM Bbille TEMMEepaTypa, TeM Bbille LO/MKEH ObiTb HOMMHAN

npenoxpaHuTens.

= Tok pa3pbiBa AOMKEH MPeBbIaTh TOK KOPOTKOTO 3aMblKaHMs, YTOObI

npefoxpaHuTens Mor 6e3onacHo pasopeatb Lenb npu K3.

= [penoxpaHnTenb AOMKEH YCTaHABIMBATLCS HEMOCPEACTBEHHO Ha BXO-
[le, TO eCTb KaK MOXHO B/me K BXOLHbIM KNieMMaM, U BAANU OT APYrux
Lenen u Harpysku. 3To He0bXoaMMO AN MUHUMU3ALMKU PUCKA NOBPEX-
[LleHWs! pYTMX KOMMOHEHTOB B C/ly4ae KOPOTKOrO 3aMbIKaHMS U 3aLUUTbI

KaK MOXHO 60nbluei 061aCTh CXeMb.

3awmTa oT BbICOKOro MYyCKOBOro ToKa

lyckogoli ~ mok -  3mo  eeluduHa  nompebnsieMo20  MoOKa
npu NosieNeHUU HaNPSXEHUSs U BKYeHUU Hazpy3ku. [Tyckogoli mok umeem
6osblyo amnaumyoy u Moxem 3Ha4umesbHO npegbiuams (00 0ecsmkos
pa3) MoK 8 ycmaHoBUBLIEMCS pexuMe, e20 8bICOKAs 8eNUYUHA 00YCN08/1eHa
Hanuyuem EMKOCMHbIX UMU UHOYKMUBHBIX HA2PY30K, KOMOpble Ha HaYaNbHOM
amane npedcmasgnstom coboli HU3Koe conpomue/ieHue, 3K8UBAEHMHOE «KO-

DPOMKOMY 3AMbIKAHUK».

Bbicokuit nyckosoi Tok DC/DC npeobpasoBateneit 06bl4HO BO3HMKA-
eT npu 60NbLION BHELIHeH BXOAHOM €MKOCTU, MaKCMMalbHOM BXO[LHOM
HanpsXKeHUM M BbICOKOM HOMMHANbHOM MOLLHOCTM (T.K. BXOAHOM DUNLTP
BHYTPU npeobpa3zosaTens byneT copepxaTb 6onblee 3HavyeHne GuUnbTpy-
IOLWMX KOHAEHCATOPOB). Bo3aeicTBue BbICOKOrO MycKOBOrO TOKA MOXET
NPUBECTU K NeperpeBy KOMMOHEHTOB, Neperpyske NepPBUYHOIO UCTOYHWUKA
MUTaHMSA U NOXHbIM CPabaTbiBaHWAM NPEAOXPAHNUTENENR M aBTOMATUYECKMX
BblkNtoyaTeneii. [lpu oaMHaKoBOM 3Heprmn 3apsaa GopMa MyckoBOro ToKa
6yAeT MeHATbCS B 3aBUCMMOCTM OT BHYTPEHHEro CONpPOTUBAEHMS NepBUY-
HOrO WMCTOYHMKA W COMPOTUBNEHWUS coeanHuTenei. BcrpoeHHas 3awwuta
ot nyckosoro Toka B DC/D C npeobpa3oBaTtene, kak npaBuno, He TpebyeTcs,
MOCKOJ/IbKY OCHOBHOW MYyCKOBOW TOK CBS3@H C 3apsL0M BHELIHWUX eMKOCTEMN,

a He C caMuM npeoBbpasoBaTenem.

st Tok 3apsAa BHELWHKUX éMKOCTel

Tok 3anycka npeobpasosartens
Ha Harpysky

e

Bpems

Puc. 8. BoamoxHas gopma nyckog8o2o moka 8 cxeme NUMaxusl.
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OpHako, ecnv Ucnonb3yoTcs 6onbluMe eMKOCTHbIE HAKOMUTENU U eCTb He-
06X04MMOCTb 3aLUWTbl MEPBUYHOIO UCTOYHMKA MUTAHUS, TO NMPUMEHSIOTCS
[OMONIHUTENbHbIE CXEMbI MACCMBHOMO MM aKTUBHOTO OrpaHMyYeHus ToKa,
HanpvMep TEPMUCTOPbI C OTPULIATENbHbIM TeMMepaTypHbIM KO3IDOULM-
eHToM conpoTuBnenns (TKC), KoTopble SBASIOTCS OT/IMYHBIM peLUEeHUEM

ANA OQMHOYHOTO OrpaHn4YeHuna NycKoBOoro Toka.

MakcuManbHble 3HayeHusi NyckoBoro Toka ans moaynei MIAM o6blyHO
YKa3bIBAOTCS B TEXHUYECKOM LOKYMEHTALMU U U3MEPSIOTCS NPU BKOYe-
HMM MOAYNS C MOMOLLBI CEPBUCHOM BYHKLMU AUCTAHLMOHHOTO ynpas-
NeHus (yXe nocne nojayu BXOLHOTO HamnpsbKeHUs U 3apsifikv BHELLHUX
€MKOCTei) Npu HOMUHANBHOM BbIXOLHOM HaMpsiKeHWU U MaKCMMaibHOM

BbIXOOHOM TOKe.

[aHHbIi cnocob M3MepeHWs MOKasbiBaeT, Kakas BeUYMHA MyCKOBOrO
TOKa BO3HMKAeT Npu 3anycke npeobpasoBaTens Ha Harpysky 6e3 yyeta
BHeLHWUX 3neMeHToB. Kak npaBuno, Ans 60/blUMHCTBA Npeobpa3soBaTeneit
MM nyckoBo# TOK, yKa3aHHbIV B [OKYMEHTALMKU, NPUBOAMTCS C HEKOTO-

pbIM 3anacoMm.

Mmak, mbl paccMompenu OCHOBHbIE 8UObl B8XOOHbIX 3aWUm, Komopeble,
KaK npasusno, peanusylwmcs BHeWHUMU KOMNOHEHMAamu, meneps e

nepeHOeM K paccMompeHUuro eCmpoeHHbIX BbIXOOHbIX 3aWUM, KOmMopbIMU OC-

HaweHbl Modyau MAM.

3awumTa ot K3 v neperpysku
No BbIXOAHOMY TOKY

MpeBbilweHne HoMMHanbHOro BbixogHoro Toka DC/DC npeobpasosa-
Tens SIBNSETCS PEXMMOM Meperpysku, KOTOpbIi MOXET Bbi3BaTb /1OKab-
Hblli NeperpeB KOMMNOHEHTOB M HECTaBUNbHOCTb BbIXOAHOMO HaMpsXKEeHUS.
[LnuTenbHas neperpyska, Kak npaBuio, NPUBOAMUT K NMOBPEXAEHUIO Kak ca-
Moro npeobpasoBaTtens, Tak 1 NOAK/UYEHHOM Harpy3ku. B oblwem cnyyae

BblAENAKT ABa OCHOBHbIX TUMa Neperpysku.

He6onbwas nepezpy3ka: BO3HWKAET, KOTAA BbIXOLHOM TOK NPEBbILAET HO-
MWHanbHOe 3HaveHue B 1,5-2 pasa. B Takux cnyyasx mepoi 3awwuTbl 9BnS-

eTCa orpaHn4yeHue BbIXOAHOM MOLLHOCTH.

KopomKoe 3daMbIKaHue: BO3HUKAET Npn CylweCTBEHHOM NpeBbIlWEeHNUU TOKa,
HanpuMmep, npu NpamMoM 3aMblKaHUU BbIXOAHbIX KOHTAKTOB WX NPU HU3-
KOOMHOM 3aMbIKaHUU M3-3a NMOBPEXAEHHbLIX KOMMOHEHTOB WU owmnbok

MOHTaXa.

[ins 3awuThl oT Neperpy3ok 1 K3 B Moaynsx nutaHus MM ucnonb3ytot-
€S pas/iMyHble pexunMbl paboTbl, 3aBUCALLME OT KOHKPETHOW Cepun Mofy-

Nel, AeTanbHO ONMCaHHble Janee B Tabnmuax 1 m 2.

[ns cepuit MAM-C, MOM-b pexum 3awmTsl OT neperpysku u ot K3 co-

BMeELEeHbl M Cpa6aTbIBa}0T Ha O4HOM ypOBHe.

Pexxum orpaHuyeHus BbIXOAHOM MOLLHOCTH npu neperpyske no ToKy
ﬂpm npesbllWEHNU HOMUHATbHOIO BbIXOAHOIO TOKAa, MOAYNb NMUTAHUA CTa-

6VIJ1VI3VIpyET N MOXET HE3HayuTEeNIbHO CHWXXATb BbIXOAHOE HanpsxeHue
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> . W _
no yposHa U 2> 0,95-U [1aHHbIA YpPOBEHb HaNpsKeHUs aBngeTcs no

BbIX®
pOroBbIM, MpK KOTOPOM MPUHATO CYMTATb HaYano cpabaTbiBaHUS 3aLMTbI
oT neperpy3ku. Mpu AanbHERWeM yBENUYEHUM BbIXOAHOTO TOKa Mocne
[OOCTUXKEHUS MOPOrOBOr0 3HAYEHMs, MPOUCXOAUT CpabaTbiBaHWE 3aLUMTbI

OT KOPOTKOI0O 3aMblKaHUA.

[locTmKeHne BbIXOAHBIM TOKOM (A1 HEKOTOPbIX CEPUIA BbIXOAHOM MOLLHO-
CTblO) YPOBHSI CpabaTbiBaHUs 3aLMTblI OT Meperpysku, Ha3biBAETCS TOKOM

Cpa6aTbIBaHMﬂ 3awuThbl 1. B 3tom pexnuMe nponucxoouTt OorpaHuyeHue

Ie

BbIXOLHOM MOWHOCTM P, Ha ONpeneneHHoM ypoBHE OTHOCMTENIbHO HO-

BbIX

MWHaANIbHOro 3Ha4eHuUsa (P KOTOpOoe nponopunMoHasbHO CHWXXAEeT Bbl-

HOM)’
XOAHOE HaMpsiKeHWe C LanbHedlWwuM yBenuyeHweM Toka. MpenensHoe
3HaueHue Toka cpabaTbiBaHMs 3aLLMTbl OT Neperpysku |, unu cooteeTcTey-
foLMe 3HAYEHWS OrPaHMUYMBAEMONM MOLLHOCTH, YKA3bIBAKOTCA B TEXHUYE-
CKOWM [OKYMEHTaLMM Ha KOHKpeTHble Moaenu npeobpasosateneii. [pumep
paboTbl PEeXMMa OrpaHUYEHUs MOLLHOCTM MPU Neperpyske no ToKy noka-

3aH Ha pucyHke 9.

BbIX

~1,5°1,

abix oM

Meperpy3ka no Toky

Bbix oM

U

BbIX
u CHuxerune

suixsiom
BbIXOAHOTO

0,95V,

Bbix oM

BbIX
CHuxervne

BbIXOAHOrO HanNpsXkeHns
~1,5'P, A P

BbXHOM

P

BbIXHOM

Puc. 9. Pexum o2paHuyeHus MoOWHoOCMU npu nepezpysKe no moky.

YPOBEHb Cpa6aTbIBaHMﬂ 3alMTbl  OT MNeperpysku  yCTaHaB/IMBAETCA

uepes KO3GULMEHT TOKOBOM 3alumTbl K.,

K

T3 = |C3/ IHOM
roe: |C3 = TOK CDa6aTbIBaHI/Iﬂ 3alUUTbl OT NeperpysKku;

IHOM — HOMMHaNbHbIN BbIXOAHOM TOK.

KoapdpuumeHT TokoBoM 3awmTbl K, ABASETCA MHOXWTENEM (Hanpumep,
1,1; 1,5; 1,8; 2,2), koTopbiit onpeaensier AONyCTUMbIA YPOBEHb NpeBblLLe-

HUA HOMWHANIbHOIO BbIXOAHOIO TOKa (l nepen CpaﬁaTblBaHMeM 3alWnTbl

HOM)
OT Neperpy3ku U Ha4anoM CHUNKEHWUS BbIXOAHOIO HaNpsSXXeHUs 3a npenensl
BOMNYCTUMbIX OTKNOHEHUI. Kpome Toro, K., - 3T0 BaHbI TEXHONOMMYECKHi

napameTp, NPUMeHSIEMbII NMPY HACTPOIKE M NPOM3BOACTBE MOAYNEN.
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BaxtHo ommemums, ymo npodonxumensHocms pabomsi MOOYJIS C 8bIXOOHbLIM
MOKOM, NpesbIiaruUM HOMUHANLHOE 3HAYeHuUe, He OO0/IHA Npesbiiams

1 MUHymei.

HakoHel, nNpu JanbHeiweM yBenuYeHUM Toka (M NafeHuM BbIXOAHOIO
HanpsikeHUsl) MOXeT cpaboTaTh 3almMTa OT KOPOTKOrO 3aMblKaHus, nocne
4ero MoAynb NWUTAHWS MepeiaeT B PexuM UKaHUs (LMKIMYECKUX BKIIO-
YEHWIA/BbIK/TIOUYEHUI) MO0 B pexum cTabunusaumm Toka B 3aBUCMMOCTU
OT MOAeNu Moaynei NuTaHus. Hanuume 3awmTbl OT neperpysku u 0cobeH-

HOCTU MX paboTbl B MOAyNsax nuTaHus MM npuseneHbl B Tabnuue Huxe.

Ta6bn. 1. 3awuma om nepezpy3ku 8 MOOyaISX NUMAaHUs

Cepus Tun 3aWmThI Mopenb Mopor nepexona
npw neperpyske B 3aLLMTY
MAM-N OrpaHuuenne P, Ha Bcex Poux S L8P oy
MAM-P OrpaHuuenne P, bonee 25 Bt Poux S L8P0y
MeHee 25 BT Prpgs S 2/ By
MAOM-A Orpanunuenue Py, o Ha Bcex Paux S L5Ppon
MAM-H OrpaHuuenue I, 2Br U S 257l
5Br laux <= 3lom
MAM-b Pexxum nkauus Ha Bcex s € 2ol
MAM-C Pexxum nkaHus 25un 50 Bt loux € 2140y
120 1 200 Bt e € 2ol
MHM Pexxum nkanus MHM1,2 Loy = 2,7 A
Orpanunuenue |, MHM4 lp B2 A
MHM8 lggx = 16 A
MHM15 | 31A

Pexxum «ukaHus» (hiccup mode)

[laHHbIM pexuM aKTUBMPYETCS B Clly4ae 3HaUYUTENbHOW NeperpysKku rno Bbl-
XOAHOMY TOKY MM B C/ly4ae KOPOTKOTO 3aMblKaHWsi Ha BbIXOA4E MoAyns
MUTaHKUS. DTOT PEXMUM XapaKTepPU3YeTCs LMKIMYECKUM BKIIOYEHUEM U Bbl-
KNtoueHveM npeobpasoBaTens Yepe3 KOpPOTKME MPOMEXYTKU BPEMEHMU,

noka K3 unu neperpyska Ha BbIXxofe He ByayT yCTpaHeHbI.

PeXMM MKaHUsA MO3BOSET OrPaHUUMTL CPEAHMIA BbIXOAHOM TOK, 3aLUMLLas
MOAYNb, COBLUHUTENM WM HArpy3Ky OT Meperpesa, a Takxke BXOAHYI CeTb
OT neperpysku. B LaHHOM pexume ToK, NoTpebAseMblit MOAy/IEM, LOKEH
6bITb B pa3bl MeHbLLE TOKa, NOTPe61IeMOro MoyleM B HOMUHANbHOM pe-

xume (U |

axnie lebixrom)- TPAPUUECKOE M306paxeHne 3aBUCUMOCTEN 3nek-

TPUYECKUX XaPaKTEPUCTUK MPU nepexone B pexuM UKaHUA NpUBELEHO

Ha puc.10.
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BbIX BbIX
‘k MomeHT cpabaTsiBaHusa ‘\

3aumTel OT neperpys;

HOM

HOM

06...0,8
orU

HOM

A

PaGora 3alLMTHi OT neperpy3km
O BbIXOAHOMY TOKY

Pa6ora 3awuTel
OT KOPOTKOFO 3aMbIKaHNA

R R Pacora

HATP "“HOM | Ha nosbiweHHyio
Harpysky

Puc. 10. Pexum ukaHus.

PexxuMm cTrabunusauum Toka

B pexxume ctabunmszaumm Toka, Npy yBENIUYEHUMU HArpy3Ku (CHUXKEHMM CO-
NPOTUBNEHUS), BbIXOAHOM TOK MOAYNS MUTaHUS OrPaHUYUBAETCS U OCTAET-
€Sl MOCTOSIHHBIM Ha 33[,aHHOM YpoBHe. py 3TOM BbIXOAHOE HanpspKeHue

CHWXAETCsl MPONOPLMOHANBHO CHMKEHMIO COMPOTUBIEHNS HArpy3Ku.

BennumnHa BbIXOAHOTO TOKa B pexuMe CTabunmsauum ykasaHa B TeXHW-
YeckoM [OKYMEHTaUuMM Ha KOHKPeTHbIM momynb. [ocne yctpaHeHus K3
UK neperpysku MoayNb aBTOMaTMYECKM BOCCTaHaBAMBAeT CBOK paboTy

B LWUTAaTHOM peXume, BO3BpaLLasACh K 3a4aHHbIM MapaMeTpaM BbIXOOAHOro

HanpsxeHns.
BbIX 4 MomeHT cpabatbiBanus A BbIX
3aWKTbI OT Neperpysku
P BbixoaHas MOWHOCTL
HOM
BeixogHoe HanpsxexHue
u

HOM
BbixoaHo# TOK

CTAB

Pexum

R Pabora Ha
crabunusaumm Toka

HOM | nogpiweHHyto
Harpysky

HATP.

Puc. 11. [paguk oepaHuyeHus moka.

Hanuume 3awmtbl oT K3 1M 0cobeHHOCTM nx paboTbl B MOAYNSX NUTaHUS

MM npuBeneHbl B TabnuLe Huxe.

CrpaHuua 6 n3 9.



«AEAOH

3awmtel DC/DC npeobpasosatenei
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Tabn. 2. 3awuma om K3 8 Modynsix numanus.

Cepust Tun 3awmTbl Mogenb Mopor nepexona
npu K3 B 3aLUTY
MOM-M Pexxum nkaHus Ha Bcex He HOpM.
MAM-P Pexxum nkauus Ha Bcex He HopM.
MOM-A Pexxum nkanus Ha Bcex He HopM.
MOAM-H OrpaHuuenue I, 2 Bt loux € 2,510
5Bt leprg S Sl
MAOM-b Pexxum nkaHus Ha Bcex loux € 2140
MAM-C PexxuM nkanuns 251 50 Br e S 2ol
120 1 200 BT loux € 2,510
MHM Pexum nkaHus MHM1,2 loyx = 2,7 A
Orpanunuenue |, MHM4 loux = 12A
MHM8 lgux = 16 A
MHM15 lox = 31 A

3awmTa oT NepeHanpskKeHUs Ha BbIXOae

3awuTa oT nepeHanpskeHns Ha BbIXoAe npeobpasoBatens npeaHasHaye-
Ha ANS NpefoTBpALLEHUs MOBPEXAEHUN MOAKMOUEHHOM HArpy3ku U ca-
MOro npeobpa3oBatens B C/yyae NpeBbILUEHWUS BbIXOAHOMO HAMPSKEHWS
BblLLUE JOMYCTUMOTO YPOBHS. OTO MOXET NPOM30MTH BCIIEACTBUE HEUCTPAB-
HOCTU B CamMOM npeobpasoBatene UM u3-3a MOSIBJEHWUS MOBbILEHHOMO

Hanps>KeHusa B BbIXOAHbIX Lenax OT 4pyroro MCToO4YHUKa.

B Momynsix muTaHUs MPUMEHSIOTCS CXEMbl C MOHWTOPWMHIOM BbIXOAHOIO
HanpskeHus. Mpu 06HapyXeHWM NOBLILEHHOTO HaNpsKeHUs Npeobpaso-
BaTenb OTK/A4aeTcs. BocctaHoBneHue paboTbl NpoMCXoamMT aBToMaTuye-

CKK nocne HopManmsaunn BbIXOAHOTO HaNpsaXeHUs.

[Ona 6oNblUIMHCTBA MO,CLyIlEVI nopor CDa6aTbIBaHI/I$1 3alUTbl OT NepeHa-

NpsSXeHWUs ycTaHaBnMBaeTcs Ha yposHe 1,5-U_ .. Hanuuue 3awutbl ot ne-

BbIX®
peHanpsikeHus u 0cobeHHOCTM MX paboTbl B Moaynax nutaHus MOM

npueeneHbl B Tabnuue Huxe.

Tabn. 3. 3awuma om nepeHanpsixeHus: 8 MOOY/ISIX NUMAHUSI.

Cepust Mopenb Mopor nepexona
B 3aLLUUTY
MAOM-M Ha Bcex
Ugyx $1,5:Uy 0
MAM-P Ha Bcex Ugux S 15U 00
MOM-A Ha Bcex Ugax S 15U
MAM-b Ha Bcex Ugax S 13U, 00"
MOM-C Ha Bcex Ugux S L.3:U, 00"
* usmepsemca npu Uy, = U, 1,,,= 50%. [pu 1,,, .= 50..100%, c npessiweHuem 8bix00H020 Hanps-

JKEHUSI, MOWHOCMb Bydem yeenuyeHa U 803MOMHO CpabamsI6aHUe 3aLUMsl 0M nepezpy3ku No MoKy
npu HanpsxeHusx Huxe 3Hadequs 1,3°U, .
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3awuTa OT Nneperpesa

[aHHas 3awmuTa npegHasHayeHa [ANs NPeAoTBPALLEHUs MOBPEXAEHUS
komnoHeHToB DC/DC npeobpasoBaTens 13-3a YpeaMepHOro HarpeBsa, Bbl-

3BaHHOMO HEAOCTAaTOYHbIM OXNaXXAEHUEM.

Mpn [OCTUXKEHWUM YCTAHOBNEHHOMO 3HAYEeHWSs, U3MEPEHHOro AATYMKOM
TemnepaTypbl, MOAYNb NUTaHWS OTKAtOYaeTCs. [JaTumk, Kak npaBuo, pacno-
naraeTcs psnoM C Haubonee TepMOHArpy>KeHHbIMU 371eMeHTaMu (CUOBbI-
MU TPaH3UCTOPaMU, MUKPOCXEMAMMU, BbIMPSMUTENbHBIMU AMOAAMU U T.M.).
MoporoM cpabaTbiBaHUs 0BbIYHO SBASIETCS MaKCWMManbHasi TemnepaTtypa
Kopnyca npeobpasoBatens, Hanpumep, +125°C (c [oNyCTUMbIM OTKIOHE-
HueM +0...+10°C). PaboTta Monyns 6yneT BOCCTaHOBNEHA NOCE CHUKEHUS
TemnepaTtypbl 4O LOMYCTUMOro 3HauyeHus. B Tabnuue Huxke npuBeneHbl
3HaYeHUs MaKCMManbHOM TeMnepaTypbl Kopryca ANs Kax4oW cepumn mo-
nyneit MIAM.

Tabn. 4. 3HayeHus memnepamypsl kopnyca ons moodynel MAM

Cepust MuHKMManbHbIe U MaKcUManbHble 3Ha-
YeHus TeMnepartyp kopnyca, °C*

MIOM-N -60...+125

MIOM-P -60...+125

MAOM-H -60...105

MIOM-A -60...+125

MAM-b -60...+125

MAM-C -55...105

MHM -60...+125

“memnepamypHbie 0uana3oHsl 015 Ka0oli cepuu Mo2ym omau4amscs 6 3agucuMocmu om ucnosHe-
Husl. [TonHas uHgopmayus o memnepamypHsiX UCNOSHEHUSX KaXOOU cepuu npusedeHsl 8 mexHu4Yeckol
UHGopMayuu Ha npodyKuui.

MpumeyaHus n yTouHeHns no pa6oTe 3awmThbi

ot neperpesa Mmoayneii MAM

1. ns npepoTBpalleHus neperpesa v cpabaTbiBaHWs 3aluuTbl HEO6XOAM-
MO cobntofaTh YCNOBUS 3KCMIyaTalMK, YKa3aHHblE B TEXHMYECKOW AOKY-
MEHTaLMKU, U WUCMONb30BaTb PaAMATOPbl OXNaXAeHWs, obecrneymBatoLime
3ddekTMBHbIM 0TBOA Tenna. [lpu ucnonb3oBaHuu npeobpasoBateneit
6e3 pagunaTopa, M3-3a TOHKOWM CTEHKM KOpMyca, BO3MOXHO obpa3oBaHue
NoKanbHbIX neperpesoB (puc. 11). [ing ucknyeHns nokanbHbIX neperpe-
BOB pPeKOMeHAyeTCsl UCMOb30BaTh AOMNOHUTENbHbIE TEMNI0pacnpenensio-
LLMe OCHOBAHMS, KOTOPbIE BbIPaBHWMBAKT TEMMNepaTypy Ha TENN0OTBOASLLEN
NOBEPXHOCTU MOAYNS.

Mpu 3kcnnyaTauum npeobpasoBaTeneil C aNtOMUHUEBBIM KOPMYCOM MOLL-
HOCTbIO OT 60 BT pekomMeHAyeTCs MCNonb30BaTb PAAMATOPbI C TOMLMHOWM

OCHOBAHMS OT 2 MM.
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q an H PEKOMEHOALWU NO NPUMEHEHMUIO
. 3awmtel DC/DC npeobpasosatenei

125°C

115°C

105°C

[aT4MK TeMneparypbl

95°C

Puc. 12. [pumep HepasHoMepHOCMU Hazpesa Mooy NUMAHUS.

2. TeMnepaTypa cpabaTbiBaH1s 3aWMTbl OT MEPErpeBa MOXET OTAMYaTb-
CA 19 pasHbIX CEpWit Momy/ei MUTaHMA M3-3a 0COBEHHOCTEN TEennoBo-
rO PeKMMa M TEXHOJIOTMYECKOro pasbpoca napamMeTpoB AaTduka, Aaxe

npu 0gMHaKoBOM TeMnepaTypHOM AuanasoHe Ux paﬁOTbI.

3.B HEKOTOPbIX MaJIOMOLWHbIX CeEpUAX MO,D,yﬂeVI 3aluTa OT neperpesa Mo-
XKET OTCYTCTBOBATb. XapaKTEpMCTMKM W Hann4ymne 3almnTbl CneayeT yToOuHATb

B TEXHWUYECKOM [OKYMEHTALMM.

4. Hanuuue 3awmTbl He aBnseTcs rapaHTmeﬁ OT BbIXO4a M3 CTpOA Npun npe-
BbllWEHWMM [0NYCTUMOro TeMNepaTypHOro AuanasoHa. axe npu Hann4uun

TaKOM 3alMTbl BO3MOXHbI JIOKasbHblE neperpesbl B TOYKAX, yAANEHHbIX

000 «AE[IOH». Bce npaBa 3aLmLLeHbl. MHdopmMaLms, coaepxaLLasncs B AaHHOM [LOKYMEHTE, HOCUT UCK/THUUTENbHO MHDOPMALMOHHBIM XapakTep u He aBnseTcs

OT OaTyMKa.
Ten.: +7 473 300-30-05 06s53aTenbHON, MOXeT BbITb M3MeHeHa 6e3 NpeaBapuTeNnbHOro yBeaoMaeHus. Mpu NnpuMeHeHn NpoayKLmum
mail@aedon.ru pyKoBoAAWMM [OKYMeHTOM sBnsieTcs TY. [lata nocnenHero nameHenus 31.07.26
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«AEAOH

www.aedon.ru mail@aedon.ru
Komnanua «<AEJOH» — Beaywmin pocCMMCKMn pa3paboTumnk

n npoussogutens DC/DC npeobpasoBateneit u cucteM
3N1eKTPONUTAHUS A5 OTBETCTBEHHbIX Chep NpUMeHeHus.

Mo Bcem BONpocaMm 1 € NpeAnoXKeHUIMn

Bbl MOXXeTe o6paluartbca no tenedoHy:

+7 (473) 300-300-5; 8 800 333-81-43

000 «AE[IOH». Bce npaBa 3aLmLLeHbl. UHbopMaums, conepxallancs B JaHHOM AOKYMEHTE, HOCUT UCKIOUUTENbHO MHPOPMALIMOHHbIN XapakTep U He SBnseTcs CrpaHuua 9 m3 9.
Ten.: +7 473 300-30-05 06s53aTenbHON, MOXeT BbITb M3MeHeHa 6e3 NpeaBapuTeNnbHOro yBeaoMaeHus. Mpu NnpuMeHeHn NpoayKLmum
mail@aedon.ru pyKoBoAAWMM [OKYMeHTOM sBnsieTcs TY. [lata nocnenHero nameHenus 31.07.26

www.aedon.ru



