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Research Progress on Glass Materials for Low-Temperature Co-Fired Ceramics

CAO Yu, HAI Yun, ZHU Baojing, YIN Xianyin, XU Bo, HAN Bin, WANG Yanhang, ZU Chengkui
(China Building Materials Academy, Beijing 100024, China)

Abstract: The glass material of low-temperature co-fired ceramics (LTCC) has an important influence on the performance of the
substrate. In this paper, the properties of the co-fired glass materials used in LTCC were introduced, the influences of component and
preparation process on the material properties were summarized, and the existing mature systems were analyzed. The superior
dielectric properties of CaO-B,05;—Si0, glass-ceramic system are due to the presence of the massive crystal phases. However, the
components and preparation process fluctuations have a great influence on the properties due to its sensitive sintering and
crystallization behavior. The structure of PbO-B,0;-Si0, glass/ceramic composite system is compact and the glass phase is not easy
to crystallize. The material has a table properties and superior mechanical properties. However, its application in a high frequency
field is restricted because of the massive leaded glass phases. The crystalline glass and ceramic filler composite can be used in
La,0;-B,0;3 glass/ceramic composite system for the performance and stability requirements. The sintering mechanism and
performance adjustment laws of LTCC materials still need to be further investigated to support the expansion of existing systems and
the development of new systems.

Keywords: low-temperature co-fired ceramics; glass-ceramic; composite; sintering
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Table 1 Characterization of LTCC green tapes>*!

Dielectric constant ~ Loss tangent Flexural strength Thermal coefficient of

Material Glass system Composition . ¢ ... XY shrinkage/%
(10 GHz) (1-100 GHz) /MPa expansion/(107-°C™)
Ferro A6M Ca0-B,03-Si0;  Glass ceramic 5.7+0.2 0.002 170 7.0 15.8+0.3
Dupont 951  PbO-B,03;-SiO,  Glass+ALOs 7.8+0.2 0.014 320 5.8 12.7+0.3
Dupont 9K7  La,03-B,03 Glass+ALO; 7.1£0.2 0.001 230 4.4 9.1+0.3
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Fig. 1 SEM images of CaO-B,05-SiO, glass sintered at 860 “C*%}
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Fig. 2 SEM images of fracture surfaces of CaO-B,0;—
SiO, glass sintered at 860 “C%
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Fig. 3 SEM-BE microstructures of polished DuPont 951 LTCC samples fired for 15min at different temperatures
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