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Fig. 1. Structure of multi-layer chip inductor (MLCI).
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Fig. 2. Optical micrograph of 0.1 wt% V,0s-doped chip
inductor sintered at 900 °C.
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Fig. 3. SEM micrographs of ferrite layers of various V,0s-doped chip
inductors sintered at 870 °C. (a) none, (b) 0.1 wt%, (c¢) 0.3 wt%, (d)
0.5 wt%.

Fig. 4. SEM micrographs of ferrite layers of various V,0s-doped chip
inductors sintered at 900 °C. (a) none, (b) 0.1 wt%, (¢) 0.3 wt%, (d)
0.5 wt%.
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Fig. 5. SEM micrographs of various V,0Os-doped ferrite sheets
sintered at 900 °C. (a) none, (b) 0.1 wt%, (c¢) 0.3 wt%, (d) 0.5 wt%.

Fig. 6. SEM micrographs of Ag phase (a) and Ag & Cu-rich phases
(b) precipitated at the polished surface of ferrite layer of 0.5 wi%
V,0s-doped chip inductor sintered at 900 °C during annealing at 840
()C.
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Fig. 7. L-Q curves of various V,Os-doped chip inductors sintered at
870 °C.
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Fig. 8. Dependence of inductance at 10 MHz of chip inductors on
sintering temperature and V,Qs contents.
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Fig. 9. Dependence of Q factor at 10 MHz of chip inductors on
sintering temperature and V,0s contents.
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Magnetic Properties of Chip Inductors Prepared with V,0s-doped Ferrite Pastes
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The purpose of this study is to investigate the effect of V,0O5 addition on the microstructures and magnetic properties of 7.7 X4.5X
1.0 mm sized multi-layer chip inductors prepared by the screen printing method using 0~0.5 wt% V,0s-doped NiCuZn ferrite pastes.
With increasing the V,Os content, the exaggerated grain growth of ferrite layers was developed due to the promotion of Ag diffusion
and Cu segregation into the grain boundaries of ferrites, which affected significantly the magnetic properties of the chip inductors.
After sintering at 900°C, the inductance at 10 MHz of the 0.5 wt% V,0s-doped chip inductor was 3.7 uH less than 4.2 uH of the 0.3
wt% V,0s-doped one, which was thought to be caused by the residual stress at the ferrite layers increased with the promotion of Ag
diffusion and Cu segregation. The quality factor of the 0.5 wt% V,0Os-doped chip inductor decreased with increasing the sintering
temperature, which was considered to be caused by the electrical resistivity of the ferrite layer decreased with the promotion of Ag/Cu
segregation at the grain boundaries and the growth of the mean grain size of ferrite due to exaggerated grain growth of ferrite layers.

Key words : chip inductor, NiCuZn ferrite paste, V,Os-doping, screen printing, exaggerated grain growth



