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ABSTRACT

In this study, nano-sized NiCuZn-ferrites for the multi-layered chip inductor application were prepared by a coprecipitation method
and its electromagnetic properties were analyzed. Also, the property of low temperature sintering were studied with the initial heat
treatment of powder. (Nig 4, Cu,Zng60)14w(Fe200) 1w (x=0.2, w=0.03) were calcined at 300~750°C. The sintered NiCuZn-ferrites at
900°C showed good apparent density 4.90 g/cm” and magnetic properties of initial permeability 164 and quality factor 72. As the
calcination temperature increase, the grain size of NiCuZn-ferrite increased with irregular grain distribution and its magnetic properties
were deteriorated.
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Table 1. BET Surface Area of (NiOAQCumZHO'(,)1A03(F6204)0.97
Prepared by Coprecipitation Method

Sample BET Surface
Method Heat Treatment Temp. Area (m'/g)
300°C 140.1
Coprecipitation 450°C 78.6
Method 600°C 22.6
750°C 0.7
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Fig. 1. BET surface areas of (Nig,Cuy»Znge); 03(Fe204)g.07
with calcination temperature.
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Fig. 2. X-ray diffraction patterns of  (Nig,Cug2Zng6)1.03 ferrites synthesized by coprecipitation method.
(Fe,0,),.97 ferrites with calcination temperature,
(a) 300°C, (b) 450°C, (c) 600°C and (d) 750°C.
SEMS AME-&te] #2g Aplolth 300°C %=0llA &t
H NiCuZn-ferrites=2-S $]9] TEM AR 9] Ao} 7o)
g FEoR YxAVE ZEI Yo, oI A= 7~10nme] T F=dx FeE #EEHA L, 600°C

Fig. 22| peak broadening @7Jo] "ozt AXstar Utk o] exoME YA o] o]FoiA Yz 7|17t F
Fig. 4% 8t& £%0] W& NiCuZn-ferrits %< FE- 7hE9 e #AY ¢ ok T8, 750°CY] 2EdME Y

SE  14-Sep-02 KYCLEN WD 6.3mm 30.0kv x100k $00rm

(b)

SE 14-Sep-02

14-50p-02 KWCLEM WD 6.0mm 30 .0kv x1060k 500nm KWCLE wp 5.9mm 30 .0kY %100k 500

(d)
1'ig. 4. Field emission scanning electron micrographs of (Nig,Cug 2714 6); 03(Fe204) 97 with calcination; (a) 300°C, (b) 450°C,

(¢) 600°C and (d) 750°C.
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Fig. 5. Initial permeability & sintered density of (Nij,Cuy,
Zng )1 g3(Fe204)g.97 with calcination temperature.
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Fig- 6. Q-faCtor of (Nio_zCUO.zzno_G)|_03(Fe304)0'97 with calcina-
tion temperature.
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Fig. 7. Hysteresis loop of (Nig,Cug,Zng ), 93(Fe,04)g97 With
calcination temperature;
(a) 450°C, (b) 300°C, (c) 600°C and (d) 750°C.
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¥ g. 8. Complex permeability of (Nig,Cug»Zng )1 93(Fe204).97
with calcination temperature.
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Fig. 9. Scanning electron micrographs of (Nig,Cug»Zng6)1 03(Fe,04).07 With calcination temperature; (a) 300°C, (b) 450°C, (c) 600°C

and (d) 750°C.
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