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Abstract The semiconductor and display industries require the development of plasma resistant materials for use in high
density plasma etching process equipment. Yttria (Y20s) is a ceramic material mainly used to ensure good plasma resistance
properties, which requires a dense microstructure. In commercial production, a sintering process is applied to reduce the
sintering temperature of Y,0s. In this study, the effect of the addition of glass frit to the sintered specimen was examined when
manufacturing yttria sintered specimens for semiconductor process equipment parts. The Y,0j; specimen was shaped into a @50
mm size and then sintered at 1,600 °C for 1~8 h. The characteristics, X-ray diffraction pattern, densities, contraction rate of the
specimen, and swelling of the surface of the Y,Os specimens were investigated as a function of the sintering time and glass frit
addition. The Y05 specimen exhibited a density of over 4.9 g/cm” as the sintering time increased, and the swelling pheno-
menon characteristics were improved by glass frit, by controlling particle size.

Key words yttria ceramic, sintering, glass frit, density, glass transition temperature.
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Table 1. Chemical composition of Y>03;-MgO-SiO, system (mol%).

Sample name Si0O, MgO Y,0; AL Os

YMS 65 25 10 -
YMS_AO0.5 65 24.5 10 0.5
YMS_A1 65 24 10 1
YMS_A2 65 23 10 2

23. 5824
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Fig. 1. Image of yttria powder: (a) Y205 A and (b)Y.O; B

| I | Y08

: J | Y0 A

T T Viesresiosel
b ? 302 Th4eota (df’;:;gree)ﬁD " »

XRD Intensity (a. u.)

Fig. 2. X-ray diffraction patterns of yttria powder.

52
50L 4.9507 4.9521 4.9774
| 48602
z 4.9422
S 48
E) 4.9521
2 46l
S 45612
o 44
- —i— Y2°3A
42 —— Y,0; B
2 4 6 8

Sintering time(h)

Fig. 3. Density of specimen with sintering time.
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Fig. 4. Contraction rate of specimen according to yttria powder
types.
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Fig. 5. X-ray diffraction patterns of glass frits.
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Fig. 6. Thermal properties of glass frits.
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Fig. 7. Density of specimen according to YMS glass frit content.
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Fig. 8. Swelling of specimen according to YMS glass frit content.
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Fig. 9. Image of the surface of specimen according to YMS glass frit content.
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