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Fig. 1. X-ray diffraction patterns of (a) Nig36Zng44Cug22Fe; 9504 and
(b) Ni0_32C00_04ZI]0_44CUO_22FC1_9304 annealed at 800 °C for 2 h in air
atmosphere.
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Fig. 2. Density of Nig 36 xC0oxZng 44CugnFe; 9504 (0 <x < 0.04) ferrites.
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Fig. 3. Shrinkage of Ni0_3(, _ XCOXZn0_44CU()_22Fe|_()804 (0 <x< 004)
ferrites.
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Fig. 4. Initial permeablllty (at 1 M]‘IZ) of Niol36,XCOXZDO.44CU0_22F61_9804
(0 £x £0.04) ferrites.
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Fig. 5. Quahty factor (at 1 MHZ) of Nio_36_XCOXZHO.44CU()_22FCI_9304
(0 £x <0.04) ferrites.
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Fig. 6. Saturation magnetization and coercivity of Nig35-xC0xZng 4
CUO_22F61_9304 (0 <x< 004) ferrites.
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Effect of Cobalt Substitution on the Magnetic Properties
of NiZnCu Ferrite for Multilayer Chip Inductors

Sung Yong An*, Ic Seob Kim, Soo Hwan Son, So Yeon Song, and Jin Woo Hahn
LCR Division, Samsung Electro-Mechanics, Suwon 443-743, Korea

Kang Ryong Choi
Department of Physics, POSTECH, Pohang 790-784, Korea

(Received 9 September 2010, Received in final form 1 Octoeber 2010, Accepted 4 October 2010)

Effect of cobalt substitution on the sintering behavior and magnetic properties of a NiZnCu ferrite was studied.
Nip36-xC0xZng4sCup nFe; 9504 (0 <x<0.04) ferrite was fabricated by a solid stat reaction method. It was proposed and
experimentally verified that Co®* substituted NiZnCu ferrite was effective on improving the quality factor and magnetic properties of
NiZnCu ferrites for multilayer chip inductors. The ferrite was sintered without sintering aids, at 880~920 °C, for 2 h and the initial
permeability, quality factor, density, shrinkage, saturation magnetization, and coercivity were also measured. The quality factor (Q)
was increased linearly up to x =0.01 and decreased rapidly over x =0.01. As the cobalt content increased, the initial permeability and
density of the ferrites decreases. The initial permeability of toroidal sample for Nig35C0g0;Zng44Cug22Fe; 050, ferrites sintered at
900 °C was 130 at 1 MHz and quality factor was 230.

Keywords : NiZnCu ferrite, multi-layered chip inductor, quality factor
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