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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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2. HF 9y
2.1 H=

=01} B9 (99.8%, 3 um, AES-11, Sumitomo),
Alg]7b (CA-20, Sibelco Korea), Mn-Fe-Co 9r&
(MnCO3:Fey03:C0304 = 6:3:1, MnCO3; Hubei Kaiyuan
Chemicals Kaiyuan, Fe,O3 Daejin Korea, Co304
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polycarboxylate

AR LelES AP Fo Ak 2Ud 2
elelg AlAs] 950U = 2) ARUY 2L o|§
stol BAZFESE 110 rpmo] FMAZINA 2 LY

SFAT.

Ax=E Zeels dZer 180°C, HIZEL: 80°C,
A3 314 % 8,500 rpm, &38] £ 0.3 L/min
2702 Amgo] calo]o](HCSY-01, 3H7|9)2
o] -85} =2
w570l Holu #dst 184S UE

154 pm sieveo] FIA|A Y JEI=

c AR A

= =
il v o o =
A oEEs AFAIE FASIRITE 0|2 154 um sieve
of FTAIA U JHE AW ARSI

WHS bard 34=F5(30 mm X 60 mm)E o]&
sto] AE7IA/P(45 g, 3 ton, 2 min)sto] bar
B2 d&otdt. dPA+= 885 =(Thermal System
& technology)E AH&ste] Ar #97]0|A EAlstH 2
W, G4 & HA7|RE AR8sto] Ny 297104 Z2h2f
1,200°C, 1,300°CoflA] At AZAstct

2.5 MI|M=Y Eot 4

BHALL XMFE7](Trek resistance meter 152-1,
TREK inc., USA)E ©o]&sto] FAsItt. 204N &
2H(152-2P), = HEF WAt mZH(152-CR-1)&
o]835to] ANSI/ESD ojAAJofjo]M(association) BS &
HEAlo| tfst E&Q STMI1.11(Surface resistance
measurements of static dissipative planar materials)
a! IEC 61340-20] &sto] S4 st

3.1 ghyd

2 ApolAE 1o ARHE g Yo
Netgro) Axecs gr|MoR Yam, wep BA
Mol AEYES LAt SRo| B3 um)of
A2]7HSi0;) ¥ Mn-Fe-Co®ts S A7Isto] 1,250°C
oM adFoRM Ty LRulmAAolE Aty
A zstct E5] m2EES 0.5~15.0 wt% HY
03" 2R0lA0lE Yrbte &

A st ANE Aetas
RESE AL S mejEo] Azl % AREo
,



70 J. Korean Inst. Electr. Electron. Mater. Eng., Vol. 30, No. 2, pp. 67-73, February 2017: K.-M. Choi et al.

%Al O
—— ASF+SC 3wt% 2 ®
- + Mullite
-

-
£ —— ASF+SC 0.5wt%
-

e %
-y
—— 3
—

E 7} S Y

-

-

Intensity(Counts)

20 40 60 80

Two-Theta(deg)

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).

a7 4 3A(SC)] 3.0 wt% gho®l 4zl ASF A
of nPER HAF PSS HoES L £



A7) AAY BB, A0 A2E pp. 67-73, 20179 28 APl 5 71

3.3 7[A1" 43

(a)

(%)Asuaq

g

(%) Misuaq

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. 6. Evolution of fracture strength of ASF ceramics

according to amounts of frit and carbon.
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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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