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Simulation of Etching Characteristics with Oscillation Angle
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Abstract

The objective of this study is to simulate the etching characteristics with oscillation angle for the
optimization of etching system. The etching characteristics were analyzed under different etching
conditions. The spray characteristics were measured by Phase Doppler Anemometer (PDA). The
correlation between the spray characteristics and the etching characteristics was investigated and used
for fundamental data to simulate the etching characteristics with oscillation angle. The smaller
coefficient of variation, the more uniform etching characteristic distribution became. It was found that
numerical predictions of etching factor generaly agreed well with the measured results with distance
from nozzle tip. Oscillation leads to decrease of etching factor and increase of uniformity.
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Table 1 Specifications of nozzle
PDA ) )
, 3 , , Nozzle type Pressure-swirl
' : Length/diameter of orifice 12
Convergence angle of 45
_ swirl chamber ( ° )
- PDA Argon-ion Swirler vane angle ( ° ) 35
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Table 2 Experimental conditions for etching

Material

Cu substrate

Etchant

Ferric chloride solution

Injection pressure (Mpa)

0.4

Distance from nozzle tip(mm)

150, 200, 250, 300

1/4 PDA
150, 200, 250, 300 mm
0.4Mpa
s PDA
5000
3.
31
PDA
Sauter (SMD)
Ds2
®
Fig. 2 0.4Mpa
Fig. 3
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Fig. 2 Imfact force distribution with distance from
nozzle tip (P=0.4Mpa)
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Fig. 3 Correlation between etching factor and
impact force
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Fig. 4 Etching factor distribution with distance
from nozzle tip (P=0.4Mpa)
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Fig. 5 Comparison of etching factor between the
calculations and experiments
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Fig. 6 The diverson of the coordinate with
oscillation angel and transfer of plate
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Fig. 7 Etching factor distribution (Y'=40°,Z=200mm)
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