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Bb, XS AR (F, fine tune) 4RI AL ENTRIBETER (Rl X T RE
RIH]) AFAEFRFBEHIR Ko

REARE

[0007]  ARAFFWEKE B AR 6l 26 J5 % B AE R & B BAE T 051, e
B—— AR E (570 KRR TE. £ BRGIA K VG E 500N , BLER
T LI 18 e 55RO ARFALE

[0008] AT AR 3L R B4R E SR A TE AR R 8 D HAT A sl o B L 1) 5 HL I A %
RIPTA & Lo DA EAE U IR e 18 1 ZEEER T, DAE R B Pt 5 2CR 5 1k
W 53R AR 2R S LU R AT 3 B A e AT i sk B SR IEBAMIAR 51 o R 95, A ]
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[0023] 5B AR (20
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B ROESTE . BRI IR IR AE L) 0. 025 B AL UR 15 1k, DR MR it 45 190 S Pk M 27 R R
FEEF (B, flatten out) (HARGHR TR ) KA R/ME. W 2 b 2RI,
R IE S UEREE Co IR EIR MR A S A IE. 7K 2 b, HE “BxtRef i il 2%
FoRNi/Zn 43, H A — &R LR Co™ B2 Ni/Zn 44 F SR RIS I
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Fo s SHC, FISE 0§ ] f eSS /e, B T4 MO Ni/Zn LR, Frid i m 78— 28 Co™ 5 2%
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[0027]  FE-T R ARG R EAS, 7] X Co” Fl Ni/Zn (4L & HEAT R $ UAAE S E AR &
I, A5 e et 2 1 ) 2R A R R R B ML TR 25 B IR BE B 77 20 (frequency  distance
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,Zn,CoMn,Cu,Fe, 0, 5., it w 75 0.2-0.6, H x. y flz % H 4 0-0.2, 5 H a H 0-0. 2, 7
MIERISZHE T P, w = 0.4725, x = 0. 0225, y = 0.02, z = 0, H a = 0. 08, H1] S8/
13. 56MHz &7~ th e B I EE RO RE TR R A B 725 —RIERI L T B, w= 0.4, x =
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[0032]
e | | RERE S RERE M T
(MHz) (MHz) (MHz) W4l R
0.00 16 e | et 170
0.005 40 i il 92
0.01 50 70 150 68
0.0125 60 80 200 62
0.015 60 80 250 50
0.0175 60 85 250 55
0.02 70 100 250 45
0.0225 70 110 230 51
0.025 80 110 230 52
0.0275 100 120 230 54
0.03 100 130 230 50

[0033] Al e PERT Ni—Zn MOBLEGITVE

[0034] &4 7R tHARAE A A HF 2R 10— SE it 77 K1) Ni—Zn R4 F B RE 14 o 1 8 4 7

5o FTR T E JeAE D3R 100 Wl Fr i s AT A, 2 Ja 70 38 110 Hriil o g e 1 b

o ARIEHL, X Ni/Zn B ZRHEAT T DRI & T B R IR RE SRR 2 1 Bl R A2 1 (1) 5th 74
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6



CN 105330275 A w B B 5/5 7

C 1) 3t T 06 25 5 380 N/ Zn bl 3R G (RIRATIR 17K o BT 51k 2 Ja nl e B B8 130 o DLATIR
S Ni/Zn LL 2R Co WRIEIE I 1F . fE—Se N o, S HA SR M A = 0l , DS A ] &g
B AT T T T 5 2 T AN R AP o B 11 0 28 T S R A0 7 A 0 AR (19 5t TR IR A 0 1)
B ST AR B BRI 3 e e v, LA BRI HRS A Ni/Zn LU 2R WEAEAT HH R
1, @I ATAE 27MHz 16 RE R FEOE R, M4 RT LA A Ni g, 5705C00, g5, sF @20, 75 B F
HA 54 LT 2RAUKT 100 FRETE Q, Forp B BE I Q 275w A I SEEUHE 5 28 0] B 4L
bR

[0035] &1 5 7R tHAR R A FF 4 25 19— AN S it 75 RN B 15 2% 1A — SR SR A U 19 3
Jiikie FTA T DA IR 200 FF46, 7088 200 H, 1 JEREHA AL Ni0. Fe,0,. Co0,\Mn0, Zn0 il
CuO BT BY VIR & 7772 (B Cowles VAL ) B Mt ksl B LA MR . DI 210 7
TN . BT T — AR5 I8 220, 755518 220 w1, W5 FTA M EE 900°C ~1200°C
(R R8s, DU TR AR 4 2 B BRI B di A FH» 22 S SR e o B b e % &2
1= 10 K [FIRLIZ K25 B8 230, FIE D IR 240 o 508 0 RG 45 71— RSB 55 10 o 76— L8527
2, FTR 7 v — D A FE R IR 250 L IR 260, 705058 250 1, 1 BTk b4 Ak i 1ok 2 P B A
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R .

[0036] A& PAVERT Ni—7Zn MOBLE 2 CEAIA 5

[0037] AR A ST IR (1) 52 it 77 2 R A BB B mT FH T 22 B R v BT I R A R
EARRT BA SRS &R, 6] T E 50 il AR R 22 25 RETD £ /2448
R, B 6 WongE—Lesgii )y a0, Fo2k B3 600 T 45 A WA S SR A RS i . 1X
FEM 2344 600 AA0HE AL 602, HL 604511 606 F1K 2k 608, K2k 608 A it & T3 RF
155 1 R RIS, AR A 13, 56MHz S TR N« K4k 608 ALK LAX LR 77 AT B 104515 24 1Y
PR SR ORGSR R A R R S A S B A R B NT/Zn bR SR G FOAR AT 1 KT
FE—ASLiE T Zrf, Kk 608 (&b —Ha BHA T H T RERMAMR Ni, , ,ZnCoFe0,, H
H1x = 0.2-0.6 H 0<y<0. 2. 7E5 —SLiEr &, KLk 608 &b —H 4 BHA H TR
TRHILEAR N, L, ,Zn,CoMn,Cu,Fe, 0, , H 0.2 <w<0.6;0<x<0.2;0<y<0.2;
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[0038] AR VIR T AR B I R e S it Uy 2, ok e s i g A LA S A8 1) O a0 Y L
AP AS A FF RG] SEBR b, ARSCR IR FIHTI & 5 ik fie R ] D2 A e
T3S 5 i FL ]t A SR HEIR 1 A B T VAR R I 200E 5 R A8 I 5 R 0 A,
AR B A A FF N R HRE 1 o BT BREBCRIER A e AT 25 R 78 S5 AR A W 2 BIVE
FIURE AN IR IR T BB 2L
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Abstract

Embodiments disclosed herein relate to using cobalt (Co) to fine tune the magnetic
properties, such as permeability and magnetic loss, of nickel-zinc ferrites to improve the
material performance in electronic applications. The method comprises replacing nickel (INi)
with sufficient Co™ such that the relaxation peak associated with the Co™ substitution and
the relaxation peak associated with the nickel to zinc (Ni/Zn) ratio are into near coincidence,
When the relaxation peaks overlap, the material permeability can be substantially maximized
and magnetic loss substantially minimized. The resulting materials are useful and provide

superior performance particularly for devices operating at the 13.56 MHz ISM band.



