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Effects of Fluoride Additions on Sintering and Microwave Dielectric Properties
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Abstract

In this study, a new LTCC material using ZnWQs-LiF system was attempted with respect to use as
a capacitor layer in Front-End Module.

Pure ZnWQ4 must be sintered above 1050C in order to obtain up to 98% of full density. It's
measured dielectric constant, quality factor, and temperature coefficient of resonant frequency were 15.5,
74380GHz, and -70ppm/C, respectively. LiF addition resulted in an liquid phase formation at 810T
due to interaction between ZnWO, and LiF. Therefore ZnWQO; with 05~15wt% LiF could be
densified at 850°C. Addition of LiF slightly lowered the dielectric constant from 155 to 142~15. In
the given LiF addition range, the sintering shrinkage increased with increasing LiF content. QXfo
value, however, decreased with increasing LiF content(or increasing densification), This is originated
from the interaction between the liquid phase and ZnWQs and inhomogeneity of grain morphology.
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Table 1. Density and dielectric properties change
of ZnWQ4 as a function of sintering

temperature.
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950 85.27 103 8811.2
1000 94.39 125 121785
1050 9.2 155 74380.7"
1100 973 155 75123°
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Fig. 1. DTA result of LiF+ZnWO,. mixture.
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Fig. 2. Effects of LiF additions on sintering and
dielectric properties of ZnWOQ,.
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Fig. 3. EDS line analysis at the liquid
interphase,
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Fig. 5. ZnWO; showing  different micro-
structures; {(a) -QXfo~50000, (b)QXfo~
10000.
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