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Abstract We have investigated plasma spray coated ALO, layers on Al-60 series substrates for development of wafer
electrostatic chuck in semiconductor dry etching system. Samples were prepared without/with cooling bar on backside of
samples, at various distances, and with different powder feed rates. There were many cracks and pores in the ALO, layers
coated on Al-60 series substrates without cooling bar on the backside of samples. But the cracks and pores were almost
disappeared in the Al,O, layers on Al-60 series substrates coated with cooling bar on the back side of samples, 15 g/min.
powder feed rate and various 60, 70, 80 mm working distances. Then the surface morphology was not changed with
various working distances of 60, 70, 80 mm. When the powder feed rate was changed from 15 g/min to 20 g/min, the
crack did not appear, but few pores appeared. Also the ALO; layer was coated with many small splats compared with
Al,O; layer coated with 15 g/min powder feed rate. The deposited rate of ALO, layer was higher when the process was
done without cooling bar on the back side of sample than that with cooling bar on the back side of sample.

Key words Plasma spray, ALQO,, Electro-static chuck, PECVD, Dryetch

Zg=znl 2= dlo] v o2 I8 © ALO, 2] 723 54

Zzpel’, |xiz, MEf*

At Aaxlgeta, okt 336-795
*ZAY e ORE v|aZgolZata, oMk, 336-795
(20063 5€¥ 259 A

(2006 69 16Y Arteka)

2 oF wim=A| =gfo] oA AjAEle] folu FH7] Ho ALty Y3 ZpRul Azgo] WyoZ Aleo AE 7
o) ZHF ALO, Z® 9| E4E 2ASAT AH SlHe| Wztgo] AAHYS HHQ]' RS o, EAAR S BRFFFE
HESHA ALO;, 9 ZHE 3l A|WE AF 31 A AW WzhEe] gl "= I 73] Bl %*33]'93\‘:]’.
o] WE-g A BEFTFHEHE 15gmingE 3 A °ﬂ —9-/\}7‘131 60, 70 80 mmo] W2 ALO, ZRANHE =
& A9 ZolE & UATh BAMAE tﬂﬁ]"’ﬂ g AlO ot 28] FUYY Hils v 2 FAZACNA
FE 20g/minE g AL E AP & F o CLH}-"’] 71Fo] AL, BETFEI1S g/mmi A&

PAIEO] o] SAHATY. AH SH WEo] §lL wirt AlE A Wzbso] Aatd Aol vstey F3

=

LM & TR Qsted AARAH 1BH So| 7% de
AREEAL QUi e AR EL dolHe] ¥zt
A Aol AHS| 2 A ZA], CVD(chemical vapor — E2le S o]&dkA] A HAY EE HEo=

deposition), 71247}, B o]259) FANA dlolsE Qs gl FAFC] AU FAFHL FES 7|0l
AT e FgFololtt, AR dlelHE AFol Erbsdtal dolHe] SAFE tig $ENF

o2 FHEHS WAL £ Ue eSO Sth
'Corresponding author HieAsbdel B4 axle FAF FolRle FAlola,
o 182-41.548.3502 oA 21 ER ol dFsid 2R BeAE

E-mail: jykim@office.hoseo.ac.kr Z do)HE FHolgEr] ¥s) ¢l o)A ZARH Y AT



Structural characterization of Al,O5 layer coated with plasma sprayed method

e AHal17) ot
olggt A A MM I ol Ak
£ P77 G5l A1 o4 solsl 3

o] A7 MAHATH1]. AH7HLS AFE/7AM= A
0] Fhsaln el Yeish Pom, B9 Aol
ofg] gloln A FdaA ol FFEHER o]
®Re] ey 2Rk ARol it 2] = 4
ol#l A7t Hel 71 HFsr] whiEe] g
Wzhe #HEg 4 AT, 2]

PECVD(plasma enhanced chemical vapor deposition)
9} 7A2)2)7}to] AM-E]= mono-polar 8] FH71H 7]
2AE)e shie] AT Ak AL o it A
glolsollA AFEM, o] AFAlele R KA
A= 2= ik Mt dlolet F <ol EAs)
Ao 7R S Ay Dol delslel Hgay,
2o electron cyclotron resonance(ECR)9} 7-&
& AMgsle EEtEel URE ATIE HES AR
S Qioh. wEkA] glols o] AREEE g7 A
folwlg 7P AT} s, TUE Fezriol
A9 % g BUZ ol FolHof B,

SIS 7] EE AT FolM B EHO A1203
o e Aty Tue 99 W) mAl] FFe A ¢
I A7 ol @Aske 7ieR FH2ol G‘l"d?’lzcloﬂ i
o) gL Sleka), Eekavke Aok sles &
Zznp 7120l 5, gun®l 4, gun powerdll Wl
Jex7) tﬂ{g};qu} g__]u}x%?l _]o o7 IFA Q5 A
BeEe AU Hees Ag 4 ol 3l st
[4, 5].

A mono-polar M2te] FA7|H ] ARE-EE 23]
gae Fehmo} 2udo] el S ALOS HE
gl glon) Eejzl sxzdel FAzA) Bt A
29 sjee) 7aE B4 ol iy, A7)3 54
= ¥dhs ez dEA ou S Ay glok
(61

b B Aol SAREE o18sl Ak Als
9l ALO, H$HE Al60 AlE 7|8 ZHE wf 9
g ALO;, T2 271 g IFE i ol d &
WA R e FEel skl W AL, 29 e

B4 2,

OE'_-—‘—

©
L
=
=
p=3
L
=2
H
H

¥

2.4

o

H e
[~ |

2 AZgE Z717F 2 mmX 35 mmX45 mmel Al-
60 Al AEFL 7Fo g AMgIFon, 8415 7)E
o] W PFE 98l Y= #46 ALOE 7] #EH
o] sand blasting A& 3IAth. Sand blasting *2] +

SE  26-May-05 WD13.0mm 15.0KV x1.0k  50um

117

Fig. 1. SEM image of Al,O; powder used in plasma spray

process (x1,000).
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Table 1
Process parameters of plasma spray system
Parameter Condition
Plasma working gas Ar
Gas flow rate 25/min
Gun Power 65 kW (75 V, 100 A)
Spray distance 60, 70, 80, 100 mm
Particle size 16~30 pm
Powder feed rate 15,20 g/min ( H A} =1 g)
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Table 2
6 times coated Al,O, thicknesses as functions of spray distances
and powder feed rates without cooling bar on backside of samples

Spray distance

Powder feed rate 80 mm

60 mm | 70 mm

15 g/min 245 pum | 267 um | 223 um
20 g/min 286 pm | 278 um | 284 pm
Table 3

10 times coated Al O, thicknesses as functions of spray distances
and powder feed rates with cooling bar on backside of samples

Spray distance

Powder feed rate 80 mm

60 mm | 70 mm

15 g/min 340 pm | 280 pm | 280 pm

20 g/min 360 um | 290 um | 270 pm

Fig. 2. SEM image of ALO, surface coated with conditions of

15 g/min powder feed rate and 60 mm working distance in

plasma spray system without cooling bar on the backside of
sample (x10,000).
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Fig. 3. SEM images of Al O, surface coated with conditions of

15 g/min powder feed rate and a) 60 mm, b) 70 mm and c)

80 mm working distances in plasma spray system with cooling
bar on the backside of samples (x10,000).
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Fig. 4. SEM images of Al,O; surface coated with conditions of

20 g/min powder feed rate and a) 60 mm, b) 70 mm and c)

80 mm working distances in plasma spray system with cooling
bar on the backside of samples (x10,000).

7ke] 7]Fo] SR8l 2 YA o] FEEOIR A
S & F Atk o] o 719 A 20 g/min®] A7t
15 g/min Xt} FFHE BUd3gHo] Bopd Izt
Eo] T3] g3l=A] Z) diEew, 4% FE3I) &
=R ke Buk o] ALO, TE o FE3 5 "ol
A Uzt Aoz Azie 4 ok mEdele] wske &



120 Jwayeon Kim, Jae Keun Yu and Yong-Tae Sul

Epoxy resin::

— . C e e ,_D&J

Fig. 5. x100 optical microscopy view of cross section sample

optical micrographs coated with conditions of 20 g/min powder

feed rate and 60 mm working distance in plasma spray system
with cooling bar on the backside of samples.
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