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A Study on Improvement of Etching Characteristics by Spray
Characteristics Analysis with Nozzle Geometries
in Wet Etching Process
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Abstract

The objective of this work is to study the improvement of etching characteristics in wet etching
process. The etching characteristics such as etching factor were investigated under different etching
conditions and compared with the spray characteristics. The spray characteristics of nozzle with
different geometries such as swirler angle and swirl chamber aspect ratio were analyzed by using PDA
system to predict the effect of the spray characteristics on the etching factor. The swirler angles were
49.5°, 63° and 76.5°. The swirl chamber aspect ratios were 1.2, 1.6 and 2.0. It was found that the
etching factor was correlated with the spray characteristics and also the smaller swirler angle, the
larger etching factor became.
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Fig. 1 Schematic diagram of experimental set-up

for spray characteristics analysis
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B - B ' section

A - A’ section

(a) nozzle (b) swirler

Fig. 2 Configuration of nozzle and swirler

Table 1 Specification of nozzles

Swirler chsa‘;vnlll;ler Aspect ChSaVrZ]l{)ler
Nozzle| angle length ratio | giameter
a () 1 (mm) Wd d (mm)
Al 49.5
A2 63 13.2 1.2
A3 76.5
Bl 495
B2 63 175 16 11.0
B3 76.5
Cl 495
C2 63 22.0 20
C3 765

o] 20/mol i 160me] HAZ FL HEwg
S AZHUT BFAAA BALEH L 03
2 04kE SR o) FEAY 2EE S0CE 3
Fon =EgozREl AHEAZAY FAAA
AdAgE zhzh 150, 200, 250, 300mmE 3} Th
o Fo] Bt A5 AP MEH ZHolE 3344
Fa&5A FAE AHEstd AqAATE FIA

=
754 532 dudde B3 €749 o
3

150, 200, 250, 300mm<]
o dis EFFHoERE wAWGo=
dol TedlE AANA FAdNen &
2 03 2 04 pZE 3 AFH9 FJE

2 0 R 2 o e M
1R g
3 Mo 3
-
¥
ok
O%l.‘,
o
b

oM o M OrE oo

Photoresist |¢ w,

Fig. 3 Diagram of etched material
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under different etching conditions
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P=0.3n  Avarage axial velocity at
2=250men /4 spray region = 5.52m/s

pe0.3m  Average axial velocity at

Z=150mm  1/4 spray region = 7.47m/s
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PO Average sxial velocty at Z-250mm /4 Spray region = 6.59m/s

Z=150mm 1/4 spray region = 8,19m/s

Fig. 5 Axial velocity distribution and average axial
velocity at 1/4 cross section under different
spray conditions

Average SMD at 1/4
spray region = 193.3m

Average SMO at t/4

Fig. 6 SMD distribution and average SMD at 1/4
cross section under different spray conditions
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force at 1/4 cross section under different
spray conditions
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