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ABSTRACT

New ceramic substrates firable at low temperature (<1000%) were prepared with mixture of alumina and
glass powders in Ca0-AlQy-5i0; system. The substrate of alumina 40 wt% and glass 60 wt%, which was fired
between 900~ 1000T, shows low diclectric constant (5~8 at 1 MHz), speafic gravity of 3.10, relalively low
thermal expansion coefficient (5.5 10°%¢ at 40~-5007) and excellent surface roughness (0.4~~(.5 pRa). These
properties were thought to he superior to those ol conventional AlLQ, ceramic substrates.
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Table 1. Composition and Physical Properties of the

Glass

Composition 0.228Ca00+0,07AL,0,
~+0.5235i0,+0.065Zn0
+0.04Ba0 +0.04Ba0+ 0.06B;0,

Density 291 g/em?®

Surface area 2.45 m¥/g

Thermal expansion (60X 107%T

coefficient(25~500%)

Softening point THC

Particle size 1~10 pm(3.3 pm)

Nucleation 955TC

temeperature }
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Fig. 2. Thermal expansion of the mother glass.
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Fig, 3. Differential thermal analysis of the glass and
mixed powder.
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Fig. 4. The density, shrinkage, and porosity as a func-
tion of glass contents of substrate sintered at

1000 for 5 hrs.
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Table 2. Composilion and Properties of Alumina and Glass-Ceramic Cmposite Substrates

Materials Alumina Glass-Ceramic composite
Composition 94% Al Anorthite Wollastonite + Al
Density (g/cm®) 3.65 .10

Bending strength (kg/cm®) 2100 1800~ 2300

Thermal expansion coefficient (1075%/C) 7.0 55

40~ 5007

Surface roughness (uRa) 1~2 0.4--0,5

Electrical resistivity (€2 - cm) 10M 101

Dielectric constant (1 MHz) 9.2 5~8

tand (1 MHz) 0.0003 0.0001L

Conductor W, Mo Ag, Cu, Ni

Firing temperature (1) 1600 900~ 1000
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