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Abstract

In this study, development of a new LTCC material using a non-glassy system was attempted with
respect to reducing the fabrication process steps and cost down. Lowering the sintering temperature
can be achieved by liquid phase sintering. For LTCC application, the starting material must have
quality factor as high as possible in microwave frequency range. And also, the material should have a
low dielectric constant for enhancing the signal propagation speed. Regarding these factors, dielectric
constants of various materials were estimated by the Clausius-Mosotti equation. Among them, CaWOs
was turned out the suitable LTCC material. CaWOs can be sintered up to 98% of full density at 120
0C for 3 hours. It's measured dielectric constant, quality factor, and temperature coefficient of resonant
frequency were 10.15, 62880GHz, and -27.8ppm/C, respectively.

In order to modify the dielectric properties and densification temperature, 0.5~1.5 wt% LiF were
added to CaWOQs. LiF addition reduced the sintering temperature/time down to 800°C/10~30min due to
the reactive liquid phase sintering. Dielectric constant lowered from 10.15 to 9.38 and QXfo increased
up to 92000GHz with increasing LiF content.
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Fig. 1. Density and dielectric properties change
of CaWQs as a function of calcination

temperature.
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Fig. 2. Microstructure change as a function of
sintering temperature; (a)1100C and
(b)1200°C.
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Fig. 4. Microstructure and EDS line maping
analysis of LiF added CaWOs,.
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