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30iNbWEeHHS NUTOMOT MOTYKHOCTI. Y CTaTTi TakoXX HaAaHO MPUKNAaAW BUKOPWUCTAHHA MOHMXKYBaNbHUX
nepeTBOPIOBaYiB, WO NPaLoTh Bil ABOX AXEPEN XUBMEHHA: iHBEpTOpa I iMNynbCHOro crabinizatopa
Hanpyru NpOMMCNoOBOT Mepexi. CTaTTa NpM3HaveHa Ans WMPOKOro Kona po3pobHUKIB ENEKTPOHIKU, B TOMY
yucni i gna axisyis, WO 3anMalOTLCA A0CAIAXKEHHAMN IMNYNBCHUX NEPETBOPIOBAYIB €NEeKTPUYHOT eHepril.

KnoyoBi crnoBa: enekTpudHa eHepriq, iMNynbCHUW nepeTBOploBaY, MNOHWXKYBaNbHUW
nepeTBoOploBaY, MNepeTBOpiOBaAY MNOCTIMHOT Hanpyru, nepeTBopioBayY 3MIHHOT Hanpyru, iHBEPTOP,
nepeTBOPIOBasibHA MOTYXHICTb, A4POCENb.

AHHOTaumA. CtaTtba NOCBSLLEHA aKTyanbHOW HA CErogHsALWHWA AeHb npobneme — MNOUCKY
cnocob0B NOBLILWEHUS YAEMNbHOW MOLLUHOCTM MMMYMLCHBIX NpeobpasoBaTenein ANeKTPUYECKONn 3HEPTUN.
BbInoNHEH aHanM3 CXEMOTEXHUYECKUX PELLEHWN, HanpaBfiEHHbIX HA YMEHbLUEHWE npeobpasyemon
MOLLHOCTM — MOLLUHOCTU, MPOXOAALLEH YEepe3 MarHUTHble MOnd APOCCENEN, OCYLLEeCTBNAILMUX
npeobpasoBaHue NapaMmeTpPoB SNEKTPUYECKON dHepruun. MNMokasaHo, YTo gaHHas npobnemMa HegoCTaToOvHO
u3yvyeHa u TpebyeT ganbHenmx UccrneaoBaHuin. 3TO M ONPEAENUNO Uenb AaHHON paboTbl. BbinonHeH
aHanm3 3MNekTpUYECKMX NPOLECCOB B UMMYNLCHbLIX NPeobpasoBaTenax NOHMKAKLWEro Tuna, CnocobHbIX
paboTtatb OT ABYX WCTOYHMKOB MUTAHUA C PasHbIMU HanpskeHUsaMuW. MonyyYeHbl COOTHOLLEHWA Ans
nepeaaTtouHol  XapakTepuUCTUKM W npeobpasyemMon MOLLUHOCTM  MMMYMbCHbIX npeobpasoBaTenen
MOHWKAIKLLErO TUMa, CNOCODHLIX paboTarb OT ABYX UCTOMHWMKOB MUTAHUS C Pa3HbIMU HAMPSHKEHUSMMU.
MpoBeaeHbl MCCNefoBaHMS 3aBUCMMOCTEN BBLIXOAHOTO HANPSXKEHUS M NpeobpasyemMon MOLLHOCTM
npeobpasosaTtens. Pe3ynbTarbl NPOBEAEHHBLIX UCCNEA0BAHUI NOKA3LIBAIOT, YTO PACCMOTPEHHLIE CXEMbI
ABNAOTCA 6onee oOWMM cnydyaem npeobOpasoBaTeneirt NMOHWKALWEr0 TUNA U UMEKT 3HAYUTESbHLIN
noTeHUMan AN yBenuyeHus yaemnbHOW MOLIHOCTU. B cTaTbe Taike AaHbl NPpUMEpPbl UCMOSb30BaHUA
NoHWkawLLUx npeobpasoBartenen, paboTarowmx oT ABYX MCTOYHUKOB NMUTAHUA: UHBEPTOPA U UMMNYIbCHOTO
cTabunusatopa HanpsHkeHUs MNPOMbILWNEHHON ceTu. CTaTba npejHasHaveHa Ans LWUMPOKOro Kpyra
pa3paboT4YMKOB BMNEKTPOHUKWM, B TOM YMCREe U ANSA CNeuuanuctoB, 3aHUMAIOLMXCA WUCCNeaoBaHUSAMM
UMMNYNbCHbIX NpeobpasoBaTene SNeKTPUYECKOn SHEPTUN.

KnroyeBble cnoBa: 3MekTpuyeckas 3Heprusi, MMMynbCHBIA MpeobpasoBaTenb, MOHMXKaKOLWWNI
npeobpasoBaTtens, npeobpasoBatenb MNOCTOAHHOIO HaMpsbkeHus, npeobpasoBaTenb MEPEMEHHOTO
HanpPsHKEHUs, MHBEPTOP, Npeobpasyemas MOLHOCTb, APOCCENb.

Switched-mode power supplies (SMPSs) are the basis of the power systems in modern
telecommunication equipment. The dimensions and weight of telecommunication devices depend
on parameters of SMPSs. Therefore, reducing the size and weight of SMPSs is a one of the main
tasks for developers of telecommunication equipment.

SMPSs have to use components which accumulate energy in electrical or magnetic fields:
inductors and capacitors. But the power density of these components, especially inductors, is still
low. Thus, the SMPSs have a significant weight and size which sometimes can exceed the weight
and size of other system units. Therefore, the search for ways to increase the power density of the
SMPSs will be actually continued for the foreseeable future.

Usually SMPSs convert electrical energy with inductors, and inductors are one of the
biggest components of SMPS. There are two factors which the parameters of the inductors depend
on: the operating frequency and the quantity of conversion power — the power that is converted
through magnetic field of inductor. The higher the frequency and the less the conversions power
then the more compact and lightweight the inductors can be. However, the operating frequency is
limited with losses in the components. Therefore, the only effective way to miniaturize the
inductors is to reduce the conversion power.

One of the known methods for reducing the conversion power is connecting the conversion
part of the SMPS according to the voltage increasing or decreasing schemes. According to known
research results [1, 2], the most famous SMPS schemes (Fig. 1) can be obtained with various
connections of the input or output of the conversion part to the input and output of the SMPS. In
this case, the flyback converter is actually the conversion part of the SMPS, and the conversion
power Pcoyr depends on the input Vv and output voltage Vour:
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