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This industrial project was to find the conditions to operate film deposition process (Plasma
Enhancement Chemical Vapor Deposition: PECVD) on wafers so that the film can be used to
provide contaminate and water passivation to the wafers. Specifically, the film that is considered
hefe is Silicon Nitride film (a type of an insulation film). Although the steps in the deposition
process of the Nitride film are known but the preferred process conditions and reactions among the
initial (inputs) materials are not fully understood. The problem was found that sensor, having this
type of film on the surface, could not work properly in water. After performing a fine diagnosis, it
was believed that some areas of the film did not have Silicon Nitride type of chemical bonding. A
Breakdown voltage was used to measure the denseness of chemical bonding, and a baseline level of
breakdown voltage was at 5v. This research project aimed to increase the breakdown voltage.
Therefore, the research was divided into 2 steps. The first step was to screen the conditions under
which the Nitride film was likely to be formed by considering the Reflective Index (RI) value. The
RI value for the Nitride film is 2. As a result, 53 process conditions were selected based on the RI
value and statistical results as candidates. In the second step the candidates were further screened by
considering 2 outputs: RI value (the closer to 2 is the better) and the uniformity value (0 is the best
value). Five candidates were finally selected to perform the actual deposition of the Nitride film on
the test structure. Then these five samples were tested for the breakdown voltage to check the water
passivity property. Although the results from the 5 samples did not yield greater film water passivity
than those of the previous process condition, we realize that it is difficult to consider only RI as the
output response, we should pay attention to thickness uniforrhity also. This industrial research
project offers new knowledge of designing new test structure to TMEC and new method in finding

process parameter used as procedure in this organization.





