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Absract: We investigated the structure of an ultra-thin insulating board with low thermal conductivity along z-axis,
which was based on the idea of void layers created during the glass infiltration process for the zero-shrinkage
low-temperature co-fired ceramic (LTCC) technology. An alumina and four glass powders were chosen and prepared as
green sheets by the tape casting method. After comparison of the four glass powders, bismuth glass was selected for
the experiment. Since there is no notable reactivity between alumina and bismuth glass, alumina was selected as the
supporting additive in glass layers. With 2.5 vol% of alumina powder, glass green sheets were prepared and stacked
aternately with alumina green sheet to form the ‘alumina/glass (including aumina additive)/alumina structure. The
stacked green sheets were sintered into an insulating substrate. Scanning electron microscopy reveaed that the additive
alumina formed supporting bridges in void layers. The depth and number of the stacking layers were varied to examine
the insulating property. The lowest thermal conductivity obtained was 0.23 W/mK with a 500-um-thick substrate.

Keywords: Thermal insulating substrate, Zero-shrinkage, LTCC, Glass infiltration, Thick film process, Capillary force
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Table 1. Powder compositions and their solid loadings slurry
preparation.

Powder Composition Solid loading
Alumina AlO3 22
i
Si-Ca-Zn-0 22
Si-Na-Al-Mg-O 20 * Anmiaagsoym) (8
Glass i :
Si-Mg-CaO 20

Fig. 3. Infiltration depths (white arrows) of various glasses.
Bi-Zn-B-Si-O 20 (@ Si-Cazn-O, (b) Si-Na-Al-Mg-O, (¢) Si-Mg-CaO, and (d)
Bi-Zn-B-Si-O.
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Fig. 4. Void-layer supporting bridges by additive. (45 pm glass
layer with 2.5 vol% alumina, sintered at 800°C).
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