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Etching behavior of electroetching by using photomask
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Dept. of Metallurgical Eng., Chungnam National University

Abstract

Electroetching rates of FeCl; solution were increased according to increasing solution temperature.
Activation energy of electroetching at Be’36 and 5A/dm? condition was 28.3Kcal and also, at Be’46 and
5A/dm? condition was 33.2Kcal. At Be’36 concentration of FeCl; solution, electroetching rate were more
higher than at Be’ 46 concentration. Surfaces of etched grooves obtained at 8A/dm’ or higher current densi-
ty in 46 Be’ concentration of FeCl; solution were observed to be flat and smooth owing to suppressing

chemical etching reaction. Distinctly etched boundaries became to be appeared at 2A/dm? in Be’41

electroetching condition by differential effects. In case of applying 8A/dm? current density to Be”46 of FeCl,

solution, etching depth were 4 times and side etching were 6 times more than chemical etching case

respectively.
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Table 1. Standard composition of electroet-

ching bath of Be’41 concentration

FeCls 37%
FeCl; 0.3%
HCl 0.5%
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Fig. 1. A schematic diagram of the electroet-

ching system,

(a)

Fig. 2. Top view of photomasks drawn by
CAD;

(a) photomask design for etching rate test,

(b) photomask design for etching factor

test.
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Fig. 3. Etched amount of SUS304 in Be'41 FeCl,
solution at 40°C according to applying
current density for 10 minutes.
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Fig. 4. Effects of FeCls
etched amount of SUS304 foils at var-

concentration on

jous current densities.{temp.40°C,
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Fig. 5. Effects of bath temperature and etching
time on etching rates of SUS304 foils
when applying 5A/dm? current density

in Be’ 41 solution,
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Fig. 6. Effects of temperature and concen-

tration on etching rates of SUS304

foils when applying bA/dm? current

density for 10 minutes.
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Fig. 8. SEM micrographs of electroetched SUS304 foils at various current densities;

A) chemical etching only B} BA/dm? C) 8A/dm?
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Fig. 9. SEM micrographs of electroetched SUS304 foils at 40°C and bA/dm? etching condi-
tions for 10 minutes with varying concentration of FeCl; solution;
A) at Be’36 FeCl; bath B} magnified A
C) at Be’46 FeCl; bath D) magnified C

Fig. 10. SEM micrographs of electroetched SUS304 foils at Be”41 and 5A/dm? etching condi-

tions for 10 minutes with varying bath temperature;
A) 30C B) 40°C C) b0 D) 60°C
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Fig. 11. Top view of etched specimens of A}, C} and E} and cross—sectional view of etched
specimens of B}, D) and F) ;
A} and B)
C) and D) : electroetched at 2A/dm?
E) and F)

chemical etching only

: electroetched at 8A/dm?
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Fig. 12. Effects of current densities during elec-

troetching on etching factors of SUS304
foils.
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