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SYNTHESIS OF Bi-Zn-Al-B-Si-O NANO-GLASS FOR
MULTILAYER CHIP INDUCTORS
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The ferrite added with Bi-Zn-Al-B-Si-O nano-glass was sintered at 840-900◦C, 2 h and
the initial permeability, quality factor, density and saturation magnetization of the sam-
ples were measured. The initial permeability of the nano-glass added sample was about
62.6 at 0.1 wt%, and showed a sharp increase from 0.4 to 0.5 wt%. Then, it reached a
maximum value (211.2) at 1.0 wt% addition. Above 1.0 wt% addition, the initial per-
meability decreased again with a further increase in the nano-glass content. The quality
factor and saturation magnetization of 0.5 wt% nano-glass added NiZnCu ferrites sin-
tered at 880 ◦C was about 143 and 386 emu/cc, respectively. It was shown that the
Bi-Zn-Al-B-Si-O nano-glass systems were useful as a sintering aid in the fabrication of
MLCIs.
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1. Introduction

NiZnCu ferrites are extensively used in the fabrication of multilayer chip inductors
(MLCI) because of their relatively low sintering temperatures, high permeability
in a high frequency region, high electrical resistivity, mechanical robustness, and
chemical stability.1,2 To fabricate MLCIs, ferrite layers and internal conductors are
alternately laminated and then co-fired to form a monolithic structure. In MLCIs,
Ag (melting point = 961◦C) is employed as the internal electrode material due to its
low resistivity and lower cost as compared to other noble metals/alloys such as Ag-
Pd alloy. For successful fabrication of MLCI, the sintering temperature of NiZnCu
ferrite should be reduced down to 900◦C to realize the co-firing of the ferrite and
Ag electrode materials. During the co-firing process, the significant internal stress
has been induced due to the difference in the thermal expansion coefficient between
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