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Abstract In order to manufacture a semiconductor circuit, etching, cleaning, and deposition processes are repeated. During
these processes, the inside of the processing chamber is exposed to corrosive plasma. Therefore, the coating of the inner wall of
the semiconductor equipment with a plasma-resistant material has been attempted to minimize the etching of the coating and
particle contaminant generation. In this study, we mixed AIF; powder with the solid-state reacted yttrium oxyfluoride (YOF) in
order to increase plasma-etching resistance of the plasma spray coated YOF layer. Effects of the mixing ratio of AlF; with YOF
powder on crystal structure, microstructure and chemical composition were investigated using XRD and FE-SEM. The plasma-
etching ratios of the plasma-spray coated layers were calculated and correlation with AlF; mixing ratio was analyzed.
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Table 1

Mixing ratios of YOF with AlF; addition for 5 batches
Batches (A) (B) © (D) (E)
YOF (g) 300 285 270 255 240
AlF; (g) 0 15 30 45 60
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Fig. 2. Cross-sectional FE-SEM images of the plasma spray coated layer using mixed powder with YOF and AlF;. The (a), (b), (c)
and (d) are for the batch (A), (B), (C) and (E) in Table 1, respectively. The image for the batch (D) of Table 1 is similar to the image
of (d) for the batch of (E).
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Fig. 3. XRD patterns of the plasma spray coated layer using

mixed powder with YOF and AlF; powder. The mixing ratios
of YOF with AlF, powder are the same with Table 1.
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Fig. 5. Calculated atomic concentration of the plasma spray
coated layer for the batches of Table 1 by using EDS.

EDS 42 53t 449 7229 batchsol g O
Y, F 2 Al 940f vt s}elekEn] ¥slE Fig. 59 o

ERJIATE 2 (0)9) CIEF(Y)S] FEE AIFe] E3)
&oll FA A FUTE 2, AIFS] 90
S7HEE SFE (A sk vAlEH SR
, 59 Fghzu A7tgo] & 93-S vE Ao
Wﬂ =[12,13] %ﬁ:(F)—J e w43 7Rk 2
& AT olYgt AadEe] H)E ¥sk= YOFe
A7V AIF, 8¢ %i(F) Hart Fepznh 2ago]
3L =7HARL AL ollA AlstA IR @A 5
2 RS 1T = U
Table 20ll= S AlHe] Zek=nt *‘7# =43
AFNE HAAFa 9 u} Table 2914 &1
AR &334 & F &2 79 F2 3—94 =2
Zn} 2)7hgo] 451%E UrEM%"iE‘r YO
TS Egste] Sepxut Axgo] 2 %L Sl
217FEo] 1.03 %7 5438 Holdls ¥R

o

Atomic %
47.31
19.10

0.72
32.87

]|||||||||||||||||1|[|
5 10

Fig. 4. (a) Cross-sectional FE-SEM image of the plasma spray coated layer for mixed powder with YOF and AlF;. the batch (d) of
Table 1. (b) EDX spectrum and calculated atomic concentration for the rectangular region of Fig. 4(a).
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Table 2
Calculated plasma etching ratio for the batch (A), (C), (D) and (E)
Samples Weight (before) Weight (after) Difference of weight Plasma Etching ratio (%)
(A) 0.37325 0.35641 0.0168 4.51
© 0.22229 0.21969 0.0026 1.17
(D) 0.24165 0.23925 0.0024 0.99
(E) 0.25168 0.24908 0.0026 1.03
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