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Structural characterization of Al,O; layer coated with plasma sprayed
method
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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 AlLO; 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 AlLO, layer was coated with many small splats compared with
ALO, layer coated with 15 g/min powder feed rate. The deposited rate of AL,O, 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.
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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 (75V, 100 A)
Spray distance 60, 70, 80, 100 mm
Particle size 16~30 pm

Powder feed rate 15,20 g/min (A2} £ 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 um | 267 um | 223 um
20 g/min 286 wm | 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 um | 280 pm | 280 um

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).
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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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