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The effect of the composition of MnZn ferrites on the
loss characteristics at 1 MHz and 50 mT has been studied.
An increase of the iron content in the system of
Feosas:Mnoa—Znoos reduced the core loss. Hysteresis,
eddy current, and residual losses were all reduced because
of the decrease in H., the increase in resistivity, and the
upward shift of the resonance frequency at the minimum
temperature of core loss, respectively. Magnetizing at
100 mT, however, increased the core loss. Chemical analy-
sis results of Fe?* /Fe and Mn®*/Mn decreased by magnetiz-
ing. Moreover, low partial pressure of oxygen during
firing, cation defects and the change of the core loss de-
creased.

Key words: MnZn ferrite, core loss, composition, hystere-
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BIRB0/NEL BENLICKL, BROS 51 5/MEL
ADBERBEE - TWB., M o F v VBEENEALT 2 FB
LLTR, b3 vRHMY 2RBEERESHRECISIL
MSBEME IR TVAY, HERHLOSBAKHz THAVWLNATVS
b5y ZEOMNZn 7 = 54 bHETR, BRAMTRETS
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HAE(ERTICEORETHE. TOLD IV ARAL
S5h3 MnZn 7= 54 FHEHE, FhENERT 3 BB
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AT L WHE ST 5 C & TRABKOBESRONTE
12279 1o, A LTk AT 2 RERELOK
AL EPTEY, SEENACRENEEERT 5L
&> TRBKELOBERSRSNTELY, 270 20HED
fedbica 7o RO b ERICITbhTE L. EETE, 37
o 2 DA BV TEABNO R AT B KR BT K
BT3B E T A ORSICERNICHET 5HEPY.
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T3HELREShTHEME,

ABXTR, IMHz IO MnZn 7 = 54 + & LTHRHTE
W 1100°C TOERICBIF 3, MnZn 7 = 54 + O LRSS
BOERGEE FElTaTor) RRETEEBCDVWTH
~XBTEEBME LR, F1, ERbicHT 2EEHERNS
- HNREEE T 537 0 ROLERIC L T HRE
Li:oTHET 3.

2. RBAHE

TEHAER® Fe,05, MnO, ZnO 2HEQOMKICHREL,
- I A TRARS L%, 2&d 850°C T 3 oMt
REFT -1, BohEERIC, HmMmYE LT Si0,, CaCos,
Ta,0s, 8 & U TiO: £ FERBML, *— A IV TEXRP
L7=54 PBIREERLE. COBKICNAAI S —LLT
PVA (Y =73 —) % 08 wt% MATHEKLL, b
o4 7 (A 24 mmx W& 12 mm X JEX 55 mm) R
1ton/cm? DFEHTHI L1z, £0#, NoO,BEH XA THRHE
SEAHEL - RS T 1100°C THER L. COoRME
HWwT, 3% BH 77 54 ¥ (IWATSU SY8232) iz X b HIm
BOE®E Bo=50mT, E#EMH f=100kHz~1 MHz O&EHET
a7oRERELE. 2702058, UTiRTFER
- TRD. BESIoE L T—REAT 2EKESEE R T
Y v ziB%k, TrRARBICH L TTRICHAT 2EEBS ER
EflEE, sokaToAlSERT ) ¥ RBABLUREBHR
HEABRVLBRERATERBEEE Lic, ZEBRTHLEH
T3 500 kHz I TOREBIcBWTERBHRABIB LA LR
Wt ARZE LS, £C, 100~500kHz0a3 7027 —%
KKBF 3194740 EOBRKBEE T 0 v i o—KIEE
BEL2HEL, YENOEZHVTERTY ¥ X%, B
xDfEid LRBHEE%E, 5K 1IMHzO0a79xMh56ER
59 v BB L URBREBLREE LSV EERERKE L
Tkt B BH 7+ 74 ¥ (BAEXR 4192) TR Ba=
50 mT Q& X b R#SH %, 17 1=02~20(Oe) it
i BRCEBE B, 23R, PIBEE, B3I vE-F VAT F
544 (HP & 4194A) #HWTHEL . —F, EHLE
i, REWEIC Ga-ln AL 2 BH LEAKBBRICERESET
DMM (HP 8 E2377A) it X W AISE L 1. 2k Fe izt
4 2% Fe** & (Fe** B/Fe ) BLULEOMnRBIINT 2
Mn®** B (Mn®** 8/Mn &) i3, 30LXBic & 2T
K:Cr;04 BEEZHAVEBMNZEREIC K b RDI-. DITEER
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Fe?* &7 +£0.01 wt%, Mn®*" 87T 1002 wt% THv, A%
BTHOAHBOMBR TN TEBNZDH 2R TH- 11,

3. EBEELIUEER

Fe;03=54~57 mol%, MnO=43~39 mol%, ZnO=0~7
mol% DERIZEVTMnZn 7 = 54 b O EHRASER S
HIERETEHELAN:, o702 0BESHARFEL, &1
BMDa7 02058/ ERLEEBEICEF 537 02% Fig. |
IKRY. Fe,O BHREOEMIE VI To 2D ERL TV 2,
FHI, ZnO=3 molBDMRIcBLW TR ERK LTV S, 22
T ZnO=3 mol% DOfAKIz>VT, a7 o288/ E5L 1
BECETZ37 0 REZREBNCH#L, 27 0 28ER
LABRIKDWTHENB &L,

Fe:0, BHBME 27V v 2BKICRIZTHES Fig. 2 12
AT, FeO0: SEBOBIMZ VL 257 Y v RIBEBERLT
W5, ERFY Y XIBRRERERTFY v 20— 7OHEEICE
BEAERLIBELEREINTVLEY, 227, EREOa7o
AWBRNERLILBETOMTICBEY2EKEL AT ) ¥ 2
H=TEZRUEL, FeO: SERVBENICRITZTHELHEA~
#FR% Fig 3 1R, Fe:0; BHBOEMICEVEED R
HLTVE, LEk-T, E27Y v 2BESERL-BHE
Fe:0: EHEOBMI ORISR D Lk EEL LA
5. =7, a7 o xRN ERLZBEICSE T 3 UIERES,
Fe:0; BHE RO VET T 2[4 R LIz 257 Y
YAEEMER L L BERAYBRRTRET I L 3TELS
ot

Kic, Fe,0, BHRMPIBBRIBRICRIEITHES Fig 4 <
RY. FeO; BEROEIMCEVEERFIEELERL TW 2,
—HRiC, WBEHRBRGHBRCREATE0EEZ ShTL
549 FlMnZn 7 = 34 b OEBEEHE L Fe oFe? [T
DEFOBEHICLIZSDEEZSNTEYD, Fe,0, SHBOH
Mz Fe** OERKBHSMENMT 2 120 —FilE BAITER) 1o

at 50 mT, 1 MHz,
Pcv min. temp.
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Fig. 1 Core loss characteristics of MnZn ferrite repre-
sented in the miscibility diagram.
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Fig. 2 The effect of iron content on the hysteresis

loss.
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Fig. 3 The effect of iron content in the H, for dc at
50 mT.

B BHBRMES LRI EBHOATHE, 20T, KN
DIT o RBENERLILBEICBT 2 Fe,0; SERMER
HERCRETEEBC >V THNKLERE Fig. 5 0 Rd.
Fe,0; EHB OV 2 7 0 2 88/NVe R L - BEHER
fELTWad, ZORETOEBIEREBEILTVE, L
BT, MEBEFRBEGERL - EKI, Fe,0, 3EEOIEMIC
O a7 o ABB/NE BEE TOBFIE ML 7729
EEZONB,

FeO, BHRMEHERICRIETELEL Fig 6 o514,
Fe.0; BFBOMMICEVEBEEGERL TV 5. BRIEXL
DREERKE L THBHFOHBRFIC L 2HEAKEIV L0
LEZSNTVEI &S, Fe03 BHRIVNBHLOH Y
FHICRIETHEBII>VWTH~AEES Fig 7 Iond. BY
HEPSER LR FEHRIVEET 3L, Fe,0; SHROMH
MO IIERR OB BT L & &1z & b I8 REAs
BRIy 7 P LA EMBEELTVWEEDEEZI LN S,

KBRS » F v VBHENOERAZEL LBAICERD
ON, OFF BHZ RABH &L LI EFREOB R L O b KENE
WBEN DML H 5. ReHEEET 5 L EATBKITEY
BHO IMEEE-Z 0 IMHz Fio MnZn 7 = 54 F T3S
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at 50 mT, 1 MHz, Pcv min, temp.
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Fig.4 The effect of iron content on the eddy
current loss.
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Fig. 5 The effect of iron content on the resistivity.

FEETI150 mT BAME B &icH 5. £ T, EBOF
FERBLUCBIEDTEIHETH 5 0 2 FNB 1%, ZnO=3 mol% T
Fe,0; BA LU oo U CHIMBERERE 2 7 o R E{L
FBIRIETEEICO VWTH~N, BHREAZAML TuWwnR
BToOa7oAREE(100%) &LT, £hfhoa7IicER
BEAHMUABCAE L3702 EOhBE2T- 7. 5l
LiBCREE T 5270 R0EARETO Yy P LILHDZE
Fig. 8 ic/kd. Fe0; B B 56 mol% Ll Lo TR, ¥
100 mT Pl L OWREEEZHMT 5T Lick b 37 0 AHBK
LTWwW3, Lid-T, AERTHV Fe,0: 3FRM 56
mol% Ll Eo#kid, Bk £ CREAMIRETH S &
E-Z Y (-0
Bltdactick-Ta7o R BRLEFERER <S8,
PUFOL5BFERTRITLERET- 2. MRATRRIRTF
{epRBREmRic L - THBEE OB,

(ZnZ*Mn3t Fedt, i {Mni*Fel*Fel - )10u+a

Fe?* BRBL UMD BOBEDT 2TV Fe’* B/Fe BB &
UCMn*t B/Mn B, KRR ZEH L KREEHSIETHH
B4 2 v RMOEE:, ATHOhEIBERMEOFAEEZEKT
2T lics s, WLAIRICBY a7 o ABBEEFCHEALL
Fe;03: MnO : ZnO=58:39: 3 mol% OHERIC>WTH~T:
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Fig. 6 The effect of iron content on the residual loss.
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Fig. 7 Frequency dependence of the initial
permeability.
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Fig. 8 The effect of magnetizing treatment on the
core laoss.
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Table 1 Fe®*/Fe and Mn®*"/Mn, § value of Fe;O3: MnO : ZnO=58: 39 : 3 mol% before and after magnetization (20 Oe)

Fe?/Fe  Mn3>/Mn 6 value
Fe,0;:Mn0:Zn0O Before magnetization 11.54% 1.47%  -0.022
= 58:39:3 mol%  After magnetization 10.02 1.23 -0.010
200 8.0
190} atS0 mT, 1 MHz, Pcv min. temp.
1s0b Fe205:Mn0:Zn0 = 57:40:3 mol%
1.5p
170 ~
>
:\; 160 / L E \
~ 150k . P02=0.7% 070-
w
E 140 p Po,=0.3 %) >
< a0f &
6.5
120F /po,=0.1%
110 p APcv = core loss of after magnetization
100 / core loss of before magnetization 6.0 -
0.000 0.005 0.010 0.015 0.1 !
S value Po, (%)
Fig. 9 Relationship between & value and AP... ;lg;*l/oM The Po, dependence of Fe?*/Fe and
n° 1.

Fe' B/FeBIMILEB O MSBALAIL ) bBDL, F 7
Mn** 8/Mn 8 3B BO S BRLETL 0 B LTV,
DI EMS, B4 MZBWT Fe?t £ 4 vOEF A Mn**
1A ~BELLbDLEASNSE, Thid, BtLET &
Lo THIRYHZO L S CETFOBEAE h REWHE
AL L hpEtEZ SN B,

RIZ, Fex03;:MnO:ZnO=57:40: 3 mol% DK Ic >\ T
1100°C BEnkBricH I 2 MESEAT/LI® 2 Licky, B
12 RMBORZZS v 728U, BBA £ v /RR L
BALRIRIC B 227 0 20ELROBEFEE Fig. 9 1R,
BEDEBECREG S & v REpBHDE D, 2370
ZADERIPINEHE-TWE, IO EMD, IT70RDE
tR2ELT2ERO—> & LTHBA A v RBEESA X 5
LTVWBbDEZERON B, $1, BESTEICHT 2 Fe?-
B/Fe BOBR% Fig. 10 IT/RT. BREASELSEVITE Fe?™
DERBREL>TVE, FRAEXAEEITE VT Fe?* (1
BY A MIFAELTVWEEEZ B L, BH A +OREA £+ v 5K
REBIEIRE > TRALED I 7o AT 3 b & HEfll &
hs,

UEDTERS, BHA ML RER TR L BRI 3
CLIL&-T, B4 v REEBAE DL, $HBFoBHE
BIEd 2 &Da7 0 ROWMREF CFRTREVHEEL S
ha,

o, BILKL2BFOBHLEI7ToRDL(LEL DM
th, KRR EIT o XOEREDBEFZICOVTHE, S8
SOUBRHDUENHBLDEEZ LN,

4. & ®
(1) Fex03: MnO:ZnO=57~58:39~40:3 mol% DK
IZBWVLT 50mT, ] MHz O&#MicB 337 a 2 05ERL /-,
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(2) Fe:0s ZHEA 56 mol% L LOMEL T ikBi{tic L b 2
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