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Abstract: Recently, macroporous ceramic materials with high electrical conductivity and mechanical strength are
urgently needed for semiconductor and display manufacturing devices. In this work, we obtained electro-conducting
macroporous aluminosilicate ceramics having surface resistivity of 108~1,010 ohm by dispersing electro-conducting
carbon in ceramic matrix. By addition of 0.5~3.0 wt% frit glass, chemical bonding between grains was strengthened,
and flexural strength was enhanced up to 160 MPa as a result. We evaluated the characteristics of present ceramics
as vacuum chuck module for liquid crystal display display manufacturing devices.
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(a) Wafer
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Fig. 1. (a) A schematic of vacuum chucking using porous
ceramics and (b) vacuum chucking device for LCD substrates.
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Fig. 2. XRD patterns of ASF and ASF/carbon (SC 0.5/3.0
wt%) ceramics sintered at 1,300°C.
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Fig. 3. FE-SEM images of ASF/SC(carbon) 0.5% ceramics
sintered at 1,300°C. (a) ASF/SC 0.5%/no frits, (b) ASF/SC
0.5%/frit 1%, (c) ASF/SC 0.5%/frit 2%, and (d) ASF/SC
0.5%/frit 5%.

Fig. 4. FE-SEM images of ASF/SC(carbon) 3.0% ceramics.
(a) ASF/SC 3.0%/frit 1% (sintered at 1,200°C), (b) ASF/SC 3.
0%/frit 1% (sintered at 1,300°C), (c) ASF/SC 3.0%/frit 2% (si
ntered at 1,300°C), and (d) ASF/SC 3.9%/frit 5% (sintered at
130°C).
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Fig. 5. (a) Evolution of density of ASF ceramics (SC 0.5
wt%) according to amounts of frit and sintering temperature
and (b) evolution of density of ASF ceramics (SC 3.0 wt%)
according to amounts of frit.
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Fig. 7. Evolution of fracture strength of ASF ceramics as a

function of density.
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Fig. 8. (a) Evolution of surface resistivity of ASF ceramics
(carbon 0.5 wt%) as a function of frit amount and sintering
temperature, (b) evolution of surface resistivity of ASF ceramics
(carbon 3.0 wt%) as a function of frit amount, (c) a schematic
of surface resistivity measurement, and (d) a demonstration of

vacuum chucking using ASF ceramics.
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