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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 synthesized yttrium oxyfluoride (YOF) powder by a solid-
state reaction using Y,0; and YF; as raw materials. Mixing ratio of the Y,O; and YF; was varied from 1.0:1.0 to 1.0:1.6.
Effects of the mixing ratio on crystal structure and microstructure of the synthesized YOF powder were investigated using
XRD and FE-SEM. The synthesized YOF powder was successfully applied to plasma spray coating process on Al substrate.
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Fig. 1. XRD patterns of the heat-treated samples heated at (c) 500, (d) 600, () 800 and (f) 1000°C. XRD patterns of (a) Y,O; and
(b) YF, raw powder are shown for comparison. The mixing ration of Y,0, and YF; raw powder are 1.0:1.0 and 1.0:1.2, respectively.



278

g =9 F7l wE E4(fluorine) A& I &
Jog ool Y00t vitsE FEHE AEske He
= cq])\l-fﬂ— 2= o}\

1.0:1.02! ﬁ}ﬂ%}é ZAolA BAEE= Y,0, FAES
AAE7] 98t Y,0,8F YFo E3|&olA] YF, &%
S 7R 1012 EF =4S 94X AFE Fig
194 QEZo| YERAITE. 1.0:1.09] 3FEHSE A3 M|
S W Y,0, IEAA] 500, 600 E 800°CollA =
A kL 1000°ColA Tl BAEIT. o] g
W A3t ulel o] Aol ot B4 A
l YF; &5 S71el o8l sk Aol
e, 1000°CoM = B4 AR 3t
Hjgl| Fojxes IA4 Jepd A2 &

ﬂ rlo _%ﬂ ml

S T i“-J

0 1o ox rﬁ

S
Bl
T}l
we 2o
2=

471 @4 Y,0,8 YFQ
At} Figure 2= t719lA Y,0,9F
Hlo] W= IAE ARFAEY AHE
UTh. Figure 20014 ERI% o Sl%e] YF,°] &§H|7}
Y,0.°1 Hlal 1.0:1.08c} Zkod dAE YOFS} vluks-
H Y, 00 £ FHE SATS BT doH,
o] Fig. 19] XRD £4] AzllA SlE W83 U
2%}, wEb dxjg] ko] wE B4 (fluorine) A
o] S sl YF,O SHIE sRi7PA AR
£9 ¥slE #sh=s Alo] Fasitta AetE T
Y,0:2 YFo] E3H&olM YFo BlE&S

’l

N
ek

o

—_

avy

&7
mA SHE Hule] ARzl AAEAS 2A}sluat
319t} Figure 32 Y,0,9F YF,9] &) go] 1.0:14 2

J.-I. Lee, Y.-J. Kim, HR. Chae, Y.J. Kim, S.J. Park, G.S.

Sin, T.B. Ha, J.H. Kim, G.H. Jeong and J.H. Ryu

2400
2200 + . .
Liquid
Liquid + YOF
2000 | +Y20;
9
[
‘=- 1800 |- o
5 Liquid + YOF
=
é‘ 1600
7]
(=
1400
Y,0, + YOF
1200 | Y;06F9 + YOF
1000 " s YiOffs +YiDsFe YFs +Y.0sf¢
0 02 04 06 08 1
Y,0; YF;

Fig. 2. Phase diagram for YOF with molar ratio of Y,O; and
YF; [14].
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Fig. 3. XRD patterns of the heat-treated samples heated at (c) 400, (d) 500, (e) 600, () 800, and (g) 1000°C. XRD patterns of (a)
Y,0, and (b) YF, raw powder are shown for comparison. The mixing ration of Y,0; and YF; raw powder are 1.0:1.4 and 1.0:1.6,
respectively.
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Fig. 4. FE-SEM images of the synthesized YOF samples heat-treated at 600 and 1000°C. Mixing ratio of Y,O; and YF; powder are
1.0:1.0, 1.0:1.2, 1.0:1.4, 1.0:1.6, respectively.
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Fig. 6. (a) ESC sample coated with synthesized YOF powder by plasma spray coating on Al substate. (b) Surface and (c) cross-sectional
microstructure of the YOF coating layer.
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