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THICKNESS IN PRINTED CIRCUIT BOARD PRODUCTION PROCESS BY SIX
SIGMA APPROACH. THESIS ADVISOR: DR. NAPASSAVONG OSOTHSILP,
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The objective of this research is to reduce a number of printed circuit boards
defect which have Copper-in-Hole thickness out of product specification limit by
applying Six Sigma methodology to study factors that influence Copper-in-Hole
thickness mean to target and identify appropriate operative conditions in order to shift
its mean and reduce number of defects. The measure of improvement is the number of
defects in PPM unit, and the current process has 14,872 defects Part Per Million (PPM).

The step of study will follow five-phase of Six Sigma methodology which begins
with deﬁné phase, measure phase, analyze phase. After finishing analyze phase, it was
found that Acid Copper Plating bath in Electro Copper Plating process has significant
impact to the problem and contains five key process input variables (KPIVs) which are
Dipping time, Current density, Temperature, Chloride ion concentration and Sulfuric
concentration. Then an experiment of these KPIVs was performed in improvement
phase and from the experiment, the appropriate operating condition are Dipping time 59
minute and 39 seconds, Current density 29 amperes per square inch, Temperature 25
Celsius, Chloride ion concentration 52 PPM and Sulfuric concentration 255 grams per
liter. After that pre-running using the chosen levels of factors was performed in order to
confirm the result. Finally, set the control system for these KPIVs in control phase.

After process improvement, the data show Copper-in-Hole thickness defects of
77 PPM that is equal to 99.5% of amount of defect before process improvement. And it
could reduce cost by 839,837 baht per year estimated from forecast order after

improvement from January 2004 to December 2004.
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