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ABSTRACT

Ceramics are widely used as plasma resistant materials in semiconductor industries. However, the plasma erosion resistance has not
been properly evaluated in terms of microstructural changes during the exposure to plasma. In this study, microstructure developments
of ALO; were investigated under the fluorine plasma conditions. In polycrystalline alumina, uniform erosion throughout the specimen
as well as spatially distributed local erosion were observed. Local erosion was much more severe in lower purity alumina. In contrast
to the polycrystalline alumina, only uniform erosion was observed in single crystalline sapphire. These specimens, however, had
practically the same erosion depth, which results in the incorrectly similar plasma resistance. This implies that the plasma erosion
resistance of ceramics should be evaluated in terms of the microstructural changes, as well as the conventionally accepted erosion

depth.
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Table 1. Plasma Etching Conditions

Parameter Condition
RF power (upper) 1600 W
RF power (lower) 900 W
Ar 230 SCCM
CF, 60 SCCM
CHF, 25 8CCM

o tHEAA dRvivet ¢ay dFuvE AR
th ek dFuUE Az 8t des dRey
YE(AKP-30, 99.99% Sumitomo Chemical Co., Japan)=
A BRI, ArE BRINE Az Feted T
SFrjtol] CaC04(99.99%, Kojundo Chemical Lab. Co.,
Japan)¢}  Si0,(99.9%, Kojundo Chemical Lab. Co.,
Japan)E CaO, SiO,7F 242 1, 4wt} HEE H718 &
NS SR Z0, 58S AHEate] 24478 Bk U™g
At E3o] 48E sHEE 90°CY 2EA 12
AIZE Ee & A2AD F fg olgske] Faish
I71E3t Aes GFK95%) e sk
19 IeEet Aex 248 A5 15Smme F&53E9
ZINZ15L 12 A & W7 A8 71(Cold Tsostatic
Press)E AME-3te] 200 MPa2] 3oz 7itslel A
2mme] AFAE AUk AFE AIREE O7] £
sl A 10°C/min®E 1600°C7HR] &3 5. 2 A|7F A48t
2 st 2AAE Azt 2ol B APE S
1 um HolotE = Ho|2EE ARg-ste] AW dAnfalyon
FAHE oMlESR AFSAT Az AEHY Bad
AEROE (0001 SA Atstolof (g et Avl, Agt
olo} ElAEHA], =)ot (100yH2] SiglolHE AMg-alsirh.
Antek AlEH B¥e] S 998 F 1mmit =5
=2 AE HolZE ARt mkxF stk WES=a)
& H7HE AZARZE CCP (Capacitativly Coupled
Plasma)& ©] 2] 7} 2](Rainbow5428, Lam Research, USA)
& AHESITE A AR 4, 10, 2080102 XW Ll
47t 271€ Table 1°] ViEhiSIch Fepzul =26 of
FHe] vz HskE #Eshr] 98ty /\1"@5% kL
#o2 FEWI F FE-SEM (JSM-6701F, Jeol, Japan)S
ol-gste] EAstxth AFHA 27b7lo] W WIS
surface profiler(surfcorder ET3000, Kosaka Lab., Japan)
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Fig. 1. Microstructures of AlLO, specimens before plasma
exposure : (a) high purity (99.99%) and (b) low purity

(95%) AL,Os.
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Fig. 2. Etching depth of the specimens after plasma exposure.
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Fig. 4. Surface microstructures of the high purity ALO;
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Fig. 5. Surface microstructures of the low purity Al,O; (95%)
after plasma exposure for 20 min : (a) x 2,000 and (b)
% 20,000.

Fig. 6. A surface microstructure of the Sapphire specimens
after plasma exposure for 20 min.
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Fig. 7. Surface profiles after plasma exposure for 20 min : (a)
Sapphire, (b) high purity Al,O; (99.99%), and (C) low
purity ALO; (95%).
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Fig. 8. Surface roughness of the specimens after plasma
exposure.
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