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Abstract: To obtain Al,Os-based low-temperature co-fired ceramic (LTCC) materials with low dielectric loss and high breakdown
strength, glass/ceramics of x(La,0;-Ca0-B,05-Si0,)(LCBS)+(1—x)Al,O3 were synthesized by a solid-state method. The structure and
properties of the sintered samples were characterized by X-ray diffractometer, scanning electron microscope, vector network analyzer,
high voltage breakdown instrument, and high-temperature dielectric spectrometer. The results show that adding an appropriate amount of
LCBS glass powder can increase the density, reduce the dielectric loss and improve the breakdown strength of the composites. Moreover,
based on the complex impedance spectrum analysis, the addition of LCBS can significantly increase the resistivity and activation energy
of glass/ceramics. When Al,O; ceramic with 44 %(mole fraction) LCBS glass (abbreviated G44) is sintered at 850 ‘C for 0.5 h, a LTCC
ceramic material with the superior properties (i.e., £=7.14, Qxf =5 769 GHz at f =13 GHz, and E,=57.44 kV/mm) can be obtained.
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Fig. 1 Bulk density and porosity of the samples vs. glass
content
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Fig. 2 XRD spectra of the sintered samples
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Fig. 3 Surface images and EDS analysis of the ceramics sintered at different temperature
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Fig. 4 Dielectric properties of the samples
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Fig. 6 (a) Impedance complex plane (Z*) plots of samples at 725 ‘C; (b) Z'-Z" plots of experimental data and fitting line at 725 C
for G44-850 ‘C; Arrhenius-type plots of (c) grain conductivity, and (d) grain boundary conductivity
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Fig. 7 Micromorphologies of G44 sample after breakdown
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Table 1 Properties of some commercial LTCC ceramics?*2*!

Sintering tem-

Material ) & Qxf/GHz Ey/(kV-mm™)
perature/ 'C

Ferro A6M 850 59 1500 >40

NEC-MLS-61 900 8.1 360

Dupont 951 850 7.85 900 >40

Dupont 943 850 7.5 3000 >40

G44 (This work) 850 7.14 5769 57.44
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