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Pursuing the mechanism of mold growth in high purity water equipment

for plating and strengthening quality competitiveness

through automatic sterilization equipment

L7 I T
Katsuhiko Nishihata Ryosuke Fukuma
Abstract

This report presents the findings of an investigation into the mechanism of mold growth in high-purity

water equipment in the plating process, which led to reduced mold adhesion. The purpose of this initiative

1s to improve productivity and increase competitiveness against other companies by improving quality.

Model verification experiments, based on hypotheses derived from principles, determined that spores from

industrial water passing through the high purity water equipment and flowing into the plating tank were the

cause of mold growth. As a countermeasure, we have developed automatic sterilization equipment in-house,

which has enabled us to continue to have zero mold adhesion defects and reduce costs by improving

productivity.
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Fig.1. The role of lead frames for power cards.
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Fig. 3. Cross section of power card.
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Fig.4. Plating water supply flow diagram.

Table 1. Water quality for plating supply.
Name Resistivity Application Impurity level guideline
(MQ *cm) example (per 50m pool)
Ultra plra water >18 Semiconductor | A spoonful of ear pick
High"burity‘\‘mgter >10 Our company 1 sugar cube
" Pure water ™. >0.1 Elet.:tronlc 10 sugar cubes
/ 5 equipment
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Fig.5. Mold adhesion defects.

Terminal

Terminal

10
L)
R s
<
2 6 Tank Tank Tank
© sterilization sterilization sterilization
i,
2
3
V]

0369121518 0 3 6 9 121518 0 3 6 9 121518
Day1(2019.7.27) ("  pay2 (7.28) (M Dpay3 (7.29) ()

Fig.6. Mold adhesion defects incidence trends.
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Fig. 11. Schematic diagram of the pure water
production process.



Bacterial growth model
N = Ny exp(kt)
N:Bacterial count, | Ny:Initial bacterial count
t:Elapsed time
k:Specific growth rate

(Determined by Dissolved oxygen* Nutrition-temperature)
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Fig. 12. Model curve for bacterial growth.
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Fig. 13. Lumitester made by Kikkoman Biochemifa.
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Fig.14. The relationship between the type of raw water
(initial bacterial count) and the rate of
bacterial growth.
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Fig. 15. Changes in RLU during the process.
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Table 2. Measures and evaluation.

(DRays of light @Gas (@Chemical solution
Content [|Ultraviolet rays Ozone Hypochlorous acid
Effect [ x IPartial [O] [O]

sterilization only
Cost [ A)5 million yen [ % 50 million yen |[OJ1 million yen
Evaluation |[[ %] [x] [O]

Beaker experiment

No mold growth
1,000,000 -
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Fig.16. The relationship between initial
sterilization with sodium hypochlorite
and the rate of bacterial growth.
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Fig. 17. Industrial water sterilization system
overview.
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