014 0000000000000
DO03-2

guogdoodoodoodod

Fluid Dynamical Aspects of Wet Chemical Etching
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Wet chemical etching is used for making shadow masks that have many microscopic hole in steel sheet. Etching
is assumed to be limited by removal of the dissolution products away from the vicinity of the active suface. We
investigate numerically fluid dynamical aspects and mass transport phenomena nearby the etching cavity, using
a standard two dimensional MAC method. In addition, we calculate the shape evolution of etching cavity in a

quasistationary manner.
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Fig. 1: Schematic of computational domain
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Fig. 2: Local Sherwood number distribution along the
etching surface for various Reynolds numbers (Flow con-

dition is Couette flow)
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Fig. 3: Local Sherwood number distribution along the
etching surface for various Schmidt numbers (Flow con-

dition is Couette flow)

ooooobooobo oOoboooobooboooooooo
gooooOoOoOoOoooOoOoOoOO0OOO Sk, OODODODO
O00FigbM 0000000000000 00DODODOO
obooooooooogob 2000000000000
o000 sh, 0O0DOOOOOOO0OODOOOOOODODOO
goboooooobooooboooooooobooooo
gbooooobobooooobooboooocooooboo
oboooooobooooooobooboooocooooon
oboboooobooboodRe0cObOOOoOoOOOoOoOonO
gboooooooooobobooooobooo 200
0O0000Sh, 000 200000Fige00000O0O0O
0oodo Scodggoogooooooooooooo

0.024

0022 -

h:
0.7 =
h=10 —=
0.02 f' \\wf
7
0.018 "‘/
_,f"f N
2 2

0016 o
£ 0014 ,"f
o012 ;f
001 ¥ e 5 ”,..»“M M
0,008 - ' ‘L -“‘M’N mM

Mnﬂ“"‘"

0.006 |

0.004 L L
0 20 40 60 80 100 120 140 160

Grid point along Iy

Fig. 4: Local Sherwood number distribution along the
etching surface for various thicknesses of photoresist

(Flow condition is Couette flow)
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Fig. 5: Local Sherwood number distribution along the
etching surface for various locations of stagnation line

(Flow condition is Stagnation flow)
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Fig. 6: Local Sherwood number distribution along the
etching surface for various Reynolds numbers (Flow con-

dition is Stagnation flow)

Sezs0 ——
004 i%f& = r',,wj
0035 '3’/
7
003 #
-
0,025 |-
002 i
0015 o "“"M
o
K _Jw g
001 i
I ™ mm%
0,005
e
o

0 20 40 60 80 100 120 140 160
Grid polnt along I

Fig. 7: Local Sherwood number distribution along the
etching surface for various Schmidt numbers (Flow con-

dition is Stagnation flow)
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Fig. 8: Local Sherwood number distribution along the
etching surface for various thicknesses of photoresist

(Flow condition is Stagnation flow)
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Fig. 9: Cavity wall profile (Comparison between Cou-
ette flow and Stagnation flow)
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