


—N = NI&ERRITESIWITHI,, OWZ, OSSIANDI (I GHI&LUXISSENSITYZFORTOOWERI3UPPLY 4RANSFORMER

2. Requisites of Ferrite Core
for Switching Power Supplies

"7 HENISOFTIMAGNETICIMATERIALSTIINCLUDINGISOFTIFERRITEST
AREJUSEDIASICORESI INTRANSFORMERSIITHEIMAGNETICIFUNCTIONC
ISCREALIZEDT UNDERT THEL CONDITIONL THATI THEZ CORET I1ST WOUND!
WITHI WIREZ ANDI AN ELECTRICE CURRENTE 1ST PASSEDI THROUGHT ITI1
30FTCMAGNETICI MATERIALSIARETUTILIZEDT INIVARIOUSI MANNERS!
INICOMPARISONIWITHI HARDI MAGNETICI MATERIALST FORTEXAME
PLETTASTATMAGNETIIWHICHZ CANZ CREATEL AlMAGNETICI RELDIBY!
ITSELFII4HEREFORE[IVARIOUSIKINDSIOF.PROPERTIESIAREIREQUIRED!
INITHISITYPEIOFICORETIDEPENDINGIONITHEISITUATIONIINCWHICHI
THEICORELISIUSEDII&ORIEXAMPLEIIELECTRICICIRCUITSIINISWITCHE
INGIPOWERISUPPLIESIWITHI ! #1000IGIINLETIPOWERTAREICLASSIT
TEDIINTOITWOLTYPESIIINSULATEDIANDINONIINSULATEDZJANDITHEL
CONSUMPTIONI WATTAGEL ALSOL VARIESTT 4RANSFORMERT CORES OF!
DIFFERENTL SIZESTANDI SHAPES! ARE[ ALSOT ADOPTEDI ASTREQUIRED!]
BYITHEISYSTEMII ™ ENERALLYIILARGERICORE STARE[USEDIFORILARGER!
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mYIBACKIMODEICONVERTERSI AREI SUMMARIZEDIASI TWOIL LARGEL
UsJANDILOWIIRONILOSS!

3. Development Policy

00SSIBLE] MEASURES! TOZ INCREASE] SATURATIONI MAGNETIC
mUXZDENSITYZ 0gl INCLUDEIDO T INCREASING. THE DENSITY IOFITHE]
SINTEREDIBODYCOFTHEI COREII002I INCREASINGI THE TOTALIOFITHET
MAGNETIC] MOMENTS] OF] THE] CONSTITUENT? IONS] INI THED SPINEL]
MATRIXC PHASEZ] AND: DI RAISINGI THEJ#URIEJTEMPERATURED (]
AMONGIOTHERS]

)TZISICLEARITHAT.ENHANCINGITHEI DENSITY OF.THEICOREIWILL]
RESULTINZANZ INCREASET INI 511 &ORITHISI PURPOSEZIOPTIMIZINGE
THET SINTERING CONDITIONST ANDI THET KINDS? ANDI AMOUNTS! OF]
ADDITIVEITRACEZELEMENTSIISIVERYZIMPORTANTC]

AHET SPINELT STRUCTURET] WHICH! 15T THE? MAIN PHASE? OF]
—N 2 NIFERRITEZISICOMPOSEDIOF — NI - NIZANDI&EZIONSI0CCUT
PYINGE CRYSTALLOGRAPHIC EQUIVALENTI SITEST 17 ANDZ **11 WITHI
OXYGEN? SURROUNDINGE THESET METALLICT IONST AST SHOWN? IN:
Fig. 301 4HE] MAGNETIC] MOMENTS? ASSIGNED TO IONST AT] THET
1 JANDI " ISITESIARET ARRANGED! INJPARALLEL INJOPPOSITEIDIRECT
TIONSZBYZAJSUPEREXCHANGEZINTERACTIONZTHROUGHIOXYGENII)N:
THISI CON I GURATIONZ] SOME MOMENTS] ARE] CANCELEDT WHICH!
REDUCESITHEITOTALICOMPAREDITOITHAT INJSOFTIMETALLIC MATE
RIALSTWHEREZTHEZMAGNETICIMOMENTSIAREIARRANGEDZ INIPARALT
LELTIN-THEZSAMEXDIRECTIONTI4HEREFOREZIHOWITHEICONSTITUENT!
ELEMENTS]OCCUPYZTHED 1 ZANDI **2SITES] DETERMINES: THEITOTAL]
OFITHEIMAGNETICIMOMENTSIINAMELY)

AHE? O] OFT SPINELT COMPOUNDSI LIKEZ THATI OF1 COMMON!
METALLICI MATERIALST DECREASES] AS TEMPERATURE INCREASES!!
#OMPARINGIOATIO0 #TOTTHATIATIOOO #THEIDECREMENTIIS!]
SMALLER? INZ CORESI WITHIHIGHER] 022 0l CANBEZ CONSIDEREDI T0!
REPRESENTI THEI STRENGTH? OF1 THE SUPEREXCHANGE INTERACTION:
AGAINSTITHERMALIENERGYZLANDIISIDETERMINEDIMAINLYBYITHE!
COMPOSITION? OF] THEZ MATRIX? PHASEL 4HEREFOREL IT IS0 VERY?
IMPORTANTITOICHOOSEITHEIOPTIMALICOMPOSITIONIFORJINCREAST
INGIO,]

/N1 THE? OTHERT HANDII THE REQUIREMENT. OF] LOWI LOSST IS]
ALSOZ RELATED? TOZ THE] MAINI COMPOSITIONI] 4HERET AREZ SOME!
IDEAL] COMPOSITIONSI THAT? EXHIBITI A7 LOWI MAGNETOCRYSTAL
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LINETANISOTROPYICONSTANTLICI [ TANDILOWISATURATIONIMAGNETO!
STRICTIONICONSTANTIIA™

""OTHI PARAMETERSIT ESPECIALLYT 507 VARYD WITHI TEMI
PERATURE] ¥7 COMPOSITIONI INI WHICHL 5[ 1ST ALMOSTL ZEROL
ATl OO0 #7 ANDI LAMBDAL ISC LOWII TYPICALLYD &Eq/-10000N
00IMOLOM = N/TDI00NOOIMOLIITANDI — N/ TISITHEDBALANCELL
ISCSELECTEDIFORICONVENTIONALT —N = NCFERRITESIUSEDIINIPOWER!
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TRANSFORMERT WEREL DETERMINEDI AST SHOWNC INI Table 21T ANDI
THEIGAPLLENGTHCINITHECCENTERIPOLEIWASIDETERMINEDISOITHATL
INDUCTANCEIWOULDIBEISAMET!

4HEIAOIOF — "0 (IWASIOO0IMAT DOCIILARGERI THANITHATL
OFf —""0I1000IM4T BECAUSEL OFI THEL DOLIT INCREMENTE INI O
IND —""0TINICOMPARISONI WITHZ — ** 001 &ROMI%QI1 DOCIT ITIIS]
POSSIBLEL TOIREDUCEL THEL CROSSISECTIONALL AREATFROMITHATL OF!
ANI%%O0# 0000 COREIWITHI — **OITOI THAT] OFI ANI %%O0# 000!
COREIWITHI —**0 (LCASISHOWNZINIPhoto 11IWHILEIPRODUCINGL
THEISAMET OUTPUTL VOLTAGELI4HET DECREMENTI INICOREL SIZEZ1S]
OOOITINICROSSISECTIONALIAREATANDIOOCIIINIVOLUMEIZANDITHE!
NUMBERI OF] WINDINGSC ALSOC DECREASES] COMPAREDI 10T —**[I1
Y[ TEMPERATUREL RISET TESTI REVEALEDT THAT! HEAT! GENERATIONI
INCTHEC TWOI TRANSFORMERSIWASIALMOST. THETSAMENILESSI THANI
0 #IUINIBOTHI THEL COREL PARTIANDI WIRET PART] &URTHERMORET!
CONVERSIONIEFICIENCYIIMPROVEDIFROMIOOIOOITOICOIOOIBYL
REPLACINGITHEICORE!

4HIS] RESULT! CON IRMSL THATD HIGHERD EFICIENCYT CANI BEL
REALIZEDIINITHETTRANSFORMERIOFITHEIMYBACKIMODEICONVERTER!
WHILECALSOIDOWNSIZINGITHECTRANSFORMERIIWITHOUTI INCREAST
INGIHEATIGENERATIONIIBYIUSINGZAICOREIWITHIHIGHERI IS, OWE

0o

TEMPERATURELRISEL INZSPITEIOFIMODERATEILOSSIWASIATIRIBUTEDL
TOZINCREMENTIOFCALI

6. Conclusions

0007 4HETSATURATIONT MAGNETICT mUXI DENSITYI [T OFI TERNARYT
—N = NI FERRITEL 1ST INCREASEDL BYT INCREASINGI THEL &E /[
CONTENTI] HOWEVER ATI THET SAMEL TIMET! THET MINIMUM!
TEMPERATUREIOFJIRONILOSSII4PIISHIFTSITOWARDILOWERITEML



