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Effect of Etchant Properties on Spray Etching of 42 Alloy

Teruo ONO, Tadahiro HAGITA, Hidekazu YOSHIZAWA,
Yoshimitsu UEMURA and Yasuo HATATE

Some experiments on spray etching of 42 Alloy with ferric chloride solutions were carried out. Three
kinds of etchants, plain ferric chloride aqueous solution, ferric chloride solution containing sugar, and
ferric chloride solution containing silica particles, were used. The spraying pressure was also varied. Etch
rates and etch factors of 42 Alloy having a photoresist pattern were measured to elucidate the effects of
the experimental conditions on the etch rate and etch factor. The higher the sugar or silica content, the
better the etch factor obtained, but these higher additive concentrations gave poorer etch rates. On the
other hand, higher spraying pressures improved both etch rates and etch factors.
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Fig. 4 Effect of ferric chloride concentration on etch rate

Table 1 Experimental condition

Etchant temperature : 323K
Spraying pressure (gauge) 196 kPa
Diameter of photoresist 500 2 m

pattern hole

Sugar concentration range
In case sugar is added to the high 500
concentration (666.5g/1) ferric chloride ¢/
In case sugar is added to the low [ __
concentration (100g/1) ferric chloride 0~769 g/l

Table 2 Etchant viscosity (323K)

Sugar concentration Etchant viscosity [cp]
[g/M High concentration Low concentration
(666.5g/Mferric chloride  (100g/Dferric chloride

0 4.96 0.856
37.5 5.23 0.884
75.0 5.62 0.955
150 7.07 1.10
300 11.4 1.56
500 56.9 —
513 - 3.46
769 — 9.03

Table 3 Experimental condition

Etchant temperature 323 K
Spraying pressure (gauge) 196 kPa
Diameter of photoresist
pattern hole 500 m
Concentration of silica 0~8 wt%

particles

Table 4 Density of etchant [323K]

Concentration of

silica particles Density [g/ml]

0 wt% 1.468
3 wt% 1.481
6 wt% 1.496
8 wt% 1.510
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Table 5 Experimental condition
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Fig. 5 Effect of etchant viscosity on etch rate
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Fig. 6 Effect of etchant viscosity on etch factor
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Fig. 10 Effect of spraying pressure on etch rate
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Fig. 11 Effect of spraying pressure on etch factor
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