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ABSTRACT

The objective of this research is to analyze and control factors affecting peel
strength between flexible circuit and stiffener at Innovex (Thailand) Limited on the
CNN products using Design of Experiments and Six Sigma approach as it is difficult
to control and predict the peel strength. This is due to the fact that there are up to 31
various processes involved in the flexible circuit manufacturing whereby each process
consists of many Process Input Variables that may affect the peel strength.

After reviewing various literatures, e.g. Flexible Circuit Manufacturing
journal, academic textbooks and website, the critical processes that contributed to the
peel strength are narrowed to four factors which are directly related to the polyimide
surface preparation. They are: (1) Laser-to-Aqueous Clean (2) Panel Clean (3) Plasma
Clean (4) OSP Coating. Using a 2* Design of Experiments analyzing these key
processes, it is found that the Panel Clean process does not significantly affect to the
peel strength. Further analysis is carried out on the remaining three processes with 48
Process Input Variables by using Six Sigma Tools such as the Cause and Effect
(C&E) Matrix, Failure Mode and Effects Analysis (FMEA), and One-Way ANOVA
Hypothesis Testing. These analyses are able to screen out the Process Input Variables
down to 6 parameters in order to find the top three significant parameters using the 2°
Design of Experiments analyses for the 2" variable screening. The three significant
parameters are: (1) Plasma Time (2) Plasma Prebake Temperature (3) Ultrasonic
Time. This leads to the creation of a transfer function using the Central Composite
Design (CCD) which improves the peel strength from 14.77 Ibs/in to 16.64 Ibs/in.
This is achieved by decreasing the Plasma Prebake Temperature from 250°F to 210°F,
the Ultrasonic time fixed at 30 seconds, and the Plasma Time fixed at 12 minutes.
This experiment is also able to estimate the Key Process Parameter Tolerance, which
will give a Robust Region for the peel strength, for the Ultrasonic and Plasma Time to
be between 20 to 30 seconds and 10 to 15 minutes respectively with the Plasma
Prebake Temperature fixed at 210°F.



