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Dielectric Material Etching Module for Electronic Device Manufacturing Lines
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We have developed a dielectric material etching module capable of processing wafers up to 8
inches for electronic device manufacturing lines. That is a narrow-gap capacitively coupled plasma
etching module using a 400 kHz high-frequency power supply, specifically designed for etching
dielectric materials with fluorocarbon-based process gases. It features excellent etching uniformity,
less metal contamination, and fewer particles, with optimized components such as single-crystal
silicon parts, ceramic electrostatic chuck, and an isotropic exhaust structure.
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Fig.1 Narrow gap CCP etching module
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Fig.2 SiO: etching rate and uniformity on 6-inch
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Fig.3 Etching rate and uniformity in an 80-hour marathon running test

N J




e B
470 T I I I 8.0 470 T T T T 8.0
. -I Wafer to wafer uniformity : £1.7% - | Wafer to wafer uniformity: £1.7%
I e ——T1 60 3 F 40 [ ' B 60 3
1 | i g t
£ 410 E w £ 2 a0 : 3 0
=4 = [~ =
o0 r £ o0 r T’ i)
- o= .
£ 380 b N i —420 = ':g 380 S 90 5
Ps| I (=)
[ e g b
0 5 10 15 20 25 0 5 10 15 20 25
Slot No. Slot No.
RF on time : Ohour RF on time : 74hours
Fig.4 Etching repeatability for 1 lot
S J
e )
50
o 40
]
g 30
A
5 20
g L
a 10 -
< ® [ ] °
0 t«' . e ¢ o ? S
0 10 20 30 40 50 60 70 8 9 100
RF on time (hour)
Fig.5 Particle check results from 80-hour marathon running test
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Fig.7 Cross-sectional SEM images of 0.5 um holes after 30% over-etching
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