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Design and Fabrication of a Touch

Sensor Applied in Three Dimensions
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Abstract

A capacitive three-dimensional touch design was examined in this
study. The concepts of surface capacitive touch technology were reviewed
to identify a touch method that can be applied to spherical surfaces. Based
on tough designs with single conductive layers, the researchers laid copper
electrodes of various shapes onto a spherical surface and used a simulation
software to analyze touch effects. A physical test using finger touching was
also conducted to evaluate the accuracy of the design’s touch coordinate
analysis capability. The test was conducted on a printed circuit board
designed by the Institute, where a touch hemisphere was linked to a
Cypress data processor for analysis. The results were used to fabricate a
data structure that could calculate the zenith angle (0) of three-dimensional
surfaces using the azimuthal angle (¢) and finger capacitance (Cr), where
the azimuthal angle (@) was deduced using a center of mass formula. This
data structure was used to determine the touch coordinate positions of
spherical surfaces. The test results obtained in this study verify the

practicality of hemispherical touch sensors.

Keyword: Capacitive touch, Three-dimensional touch, Spherical
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