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ABSTRACT

The use of electronic sensor in an electronics industry has gained an increased
popularity over the past few years and become highly competitive product. In general, the
improvement in manufacturing processes is necessary in order to reduce costs and also increase
product quality for enhancing competition. The frequency adjustment is regarded as one of the
most important process in the electronic sensor manufacturing. Due to an inaccuracy of the
frequency adjustment process, a waste could generate up to 80% due to rework processes.
Therefore, this dissertation aims at providing a preliminary understanding in a role of parameters
involved in the frequency adjustment process and to further improve a performance of the
process. There are four parameters considered in this study; air pressure, dispensing time, vacuum
force, and distance between a needle tip and a product. A full factorial design of experiment
(DOE) 2" is considered for determining the parameters that significantly affect an accuracy of the
frequency adjustment process where a deviation between the frequency after adjustment and
target frequency is expected to be 0 kHz. The experiment was conducted in two levels and

repeated twice for each parameter. In total, 37 evenly distributed design experiments are utilized



for a regression analysis where the mathematical relationship between the considered parameter
and the response is then established.

The results reveal that air pressure (X, ) and dispensing time (X;) significantly affect
the frequency adjustment process. The mathematical relationship between these two parameters
can be formulated as ¥ = 7.67 — 9.48X, — 0.00744Xy. Thus, the optimal parameter of air
pressure and dispensing time are 0.45 MPa and 458 milliseconds, respectively. The optimal
parameters are examined by carrying out an experiment where the average deviation of 0.082 kHz
is achieved. Thereafter, the readjustment within the frequency adjustment process can be reduced

to 0%.



