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Abstract A number of process problems should be solved in the multi-layered ceramic devices such as EMI filter. In
particular, it is essential to control the sintering shrinkage in co-firing of different materials for obtaining defect-free
samples such as crack, camber, and delamination which usually occur near the surface and interface. We studied the effect
of the powder properties of ferrite on the co-firing behavior of green ceramic layers composed of ferrite and varistor. Three
kind of ferrite powder samples as a function of milling time (24, 48, and 72 hr) were prepared. Varistor and ferrite ceramic
green sheet were made by means of doctor blade process using slurry (ceramic powder and binder solution). Here, slurry
was prepared by mixing 55 wt% powder with 45wt% binder solution. Varistor and ferrite green sheets were laminated at
80 kg/em’, and co-fired at 900°C and 1000°C for 3 hr. We obtained the camber-free and co-fired ferrite/varistor layer
structure by controlling the milling time and sintering temperature.
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Fig. 1. Particle size distribution a) varistor, b) raw ferrite, ¢) 24 hr ball milled ferrite, d) 48 hr ball milled ferrite, e) 72 hr ball milled
ferrite.
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Particle size of ferrite and varistor
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ferrite
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Varistor Ferrite .
ferrite
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Fig. 2. Microstructure of ferrie and varistor: a) Raw-varistor, b) Raw-ferrite, ¢) 24 hr milling ferrite, d) 48 hr milling ferrite, ) 72 hr
milling ferrite.
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Fig. 3. XRD pattern of ferrite and varistor sintered at 1000°C
for 3 hr.
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Table 2
Sintered density of ferrite and varistor
AL2ALE Varistor Ferrite
900°C 547 glem’ 4.97 g/em’
950°C 5.51 glem’ 5.16 g/lem’
1000°C 5.48 g/em’ 5.19 gfem’
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Fig. 6. Shrinkage curve of ferrite and varistor.
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Fig. 8. a) Raw ferrite/varistor co-fired, b) 72 hr milling ferrite/
varistor co-fired.
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