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High Resistivity High Initial Permeability Mn-Zn Ferrite Applied for
10 MHz Range
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Abstract:

JFE Group has successfully developed MnZn ferrite with maintaining high permeability u; up to 10 MHz range. The
non-conventional choice of the composition, which uses less amount of Fe than the stoichiometric ratio, enabled it to
keep its ui up to 10 MHz range by suppressing eddy current loss realized by higher resistivity and lower permittivity
above 300 kHz. Furthermore, JFE Group has succeeded in preventing magnetic deterioration by substituting part of
major component with CoO which can compensate positive and negative magnetocrystalline anisotropy constant Kj to
0, near room temperature. The new material “MR04” has higher u;, better high frequency characteristics of u;, higher

Curie temperature and magnetic flux density. It is a promising soft magnetic material for magnetic cores of noise

filters for automobile applications.

1. IFLC&Ic

AR, 24 v Fr BRIV 62 o =Rk, HE
Ko Si b EHIEFERISD SiC b U < 13 GaN FA0i#E
FZPHEATEY, EFEMOREEREERT FARO—&
B 5TW05, JHUPOFRET S 7 4 XL EEBEEL T
By, BREE A ZBRETEE 74 vERADERDE -
TWd, D/ A7 4 VRIIIBEBMAITRS 7251 F
a7 DL LTHV NS, FIAROBOMEISKD 6
NARME, RSV EREGEKIC B VL TEVYERE (D
Tw ¥*AT52¢Thb,

JFE I hnosnv—7847Th5 JFE 7251 F T3,
M4 OEBERHEMZn 7 = 74 FERSELTEY Y, At
D EBHEME O HTIE MA0SS M55, b o & HE
t 2 © w BHEFFRIRETH B, LH L 2D MAOSS &, 1 MHz
PHEZICHEE TR w PRET b5, 20D, T
510MHz 3 Cui T3 2% MnZn 7= 5 4 MICHT 2
EADHE LN T,

2020 4 10 A 1 321

Copyright © 2021 JFE Steel Corporation. All Rights Reserved.

728,MnZn 7 = 7 14 F ORI EF 20T MnaZnpFez +O4-+a
(atb+c=1 vXLIK, wEimMHKTIZc=0, Thbb
Fe ORI 2 v 725, ZHUTHL, @EIcER s hre
MnZn 7 = 5 4 M3 T c PIEDfE, T7bH b5 Fe ORERE
ML LYo Twiz, ARTIE cPIEDETERINSH
D MnZn 7 = 7 A4 F R LI TR v&T., &7cK
FZ ¢ BEDME L IR L Fe OREEDS 2 Ko, S
KLY Fe W RET 2 d5, [Fe NEMM) ©&£7,
10 MHz RS0 MnZn 7 = 5 4 b3, HEKEHE TR DS
OLNTWID, FEHLTwREV, ZOERKIE, TERHK
DOMnZn 7 =74 AT 2EWHEEER LT e) 1I2H 5,
2alb—va UiERD O, wm OFFEEEHESEE O T: D12,
VST (LUFp) B & MK e ZFERRCH2 S 2 ¥ 5K
Dwos Y. 203 b Ep IcoWnTIE, CaCOs, SiO2 ED
FFURATRINYI 2 hn 2, R &2 it v2 2 vick vt
BNAGICEBRTE2 Y, Lo, ZOBREZFARKIC e O
FRERL D, w OJEREERRE O KIE M BIZHETH -
725

—J7, Fe REMHKDO MnZn 7 =514 M3, @p 2HT
BIeHILNTEY Y, P Cfle bRAMICHBETE2



10 MHz SHiS s Fia &/ MnZn 7 = 7 1 b

v snTws Y, %%e 13 Fe R/EFHA O MnZn 7 =
S A4 b ENBHEHEMICE LT 2w, 10 MHz % T w 21535
$25MnZn 7 =74 b %_»ﬁto L L, K75 aahn
L7 WRESIETNT 5, Wb 3RGH LTS
Bl w S [ HIH L 72,0

AETUE, 7 Fe MEMBKOEIRIC & 5w FIEEREE
DUGEERIRIZ OV TR 2, RIZ Fe NEAHAGEIRIC & 0 B
Elb L, MEHIEEHSOMBENE & IR Y RT.
RIS, 156 NIMEDFEREIZOWLTREN T 5,

2. RERFE
2.1 e

TR Td B Feo0s, MnsOs, Zn0, B LU CoO #FEE L,
BE, LT, 156 NicABERIc CaCOs, SiO: ZivinL,
ML 7zt%, Ry e=sv7rova—n (PVA) KA %N ik
RLL7c, ZOER 2 7L 2 ke &% v, #9100 MPa
DT CHAERIE L Tct%, EXUF 2 AW CHEMKHIE ~©
BERC L, SPEPSES3Imm, N 19mm, &S 7mm O k
oA xvay e ERL T,

PR ¢ Rt 2 LG 2 72012, HERFK MnZn 7 = 5
1 FBELUNZn 7 = 74 FOFRIZIROFAEZERL L 72, it
KR MnZn 7 = 5 4 FIZIZJFE 7 = 5 4 30D MA055 O
ERAES A, F7NZn 7 =94 P, R
NiosiZnosoFe1990s TdH % 5l Eib & 72,

22 FHESE

WIERGHR w13, FER L 722 7 I2ER 0.40 mm DHIFR%E 10
& — % EHE L, JIS C 2561 10k %, 1kHz~1MHz
3Tl3, LCRA—%— (ka—Lvy bty h— FHBlF—
F4 AL 4284A) RV, WELIA > 2222 LUF
Ls) »5HEH L7z, 1MHz~40 MHz IOV T3, { > ¥ —
X227 F 54 (AFBL4194A) &, Ml LcEEA
=g (LUF2) ehitdfs (LT »oEH LT
BIRIRERA R (DUR B, JERARREE (AN B) 122w
T3, 2 7ICHERE0.60 mm OFIFR % 1R UBIREHD 12 20 2 —
>, 20 GRIERD 1213 40 # — > &fL, BH FL—H—
(PEWFEE 74k - BHS40) #HWTHIE L7z, BEFERICLD
kg L, EIOOU 72 RS 08813 1200 A/m Tdh - 72, EifR
EeEH 1L JIS C 2561 2R 4 Bk, KPS JIS C
2141 ICHEML LI L7e, &7z, TRUHHAR, SR A A >
DEER IR THELICL YV ER LI, MED & 1ZJISR
1627 WML L 7o LT, 2y =27 F 74 F(ka—
boeoSy — FRE D BIF—4 4 RRERL4285A) R HWHIEL
725

JFE $#R No. 47 (2021 4 2 )

10 000

Conventional Mn-Zn ferrite/MA055

- Fe-deficient Mn-Zn ferrite\

Ni-Zn ferrite

1000 F

Initial permeability y;

100 ‘ ' - e
1k 10k 100k 1M 10M  100M

Frequency f(Hz)

1 i DR DR

Fig.1 Comparison of initial permeability vs frequency
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Fig. 2 Comparison of permittivity vs frequency
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Table 2 Comparison of DC magnetization properties
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Fig. 4 Initial permeability of Fe-deficient MnZn ferrite before
and after magnetization
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Fig.5 Schematic diagrams of temperature dependence of magnetic anisotropy and initial permeability
a) conventional composition, b) Fe-deficient composition, ¢) Fe-deficient composition with CoO substitution
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Fig. 6 B-H hysteresis loops of Fe-deficient MnZn ferrite: a) without CoO substitution, b) with CoO substitution
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Fig.7 Temperature dependence of initial permeability of
Fe-deficient composition with CoO substitution
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