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Abstract

In the past few years, the technique of electro-chromic is more developed
which has its potential in various leagues. The technique of electro-chromic has been
used in a wide range of products including energy-saving smart windows, car
sunroofs, ePapers, eTags, etc. However, most electro-chromic components would be
under environments of strong irradiations for a long time that causes degradations in
materials. Such effect would cause changes in components’ characteristics leading to
poor switching efficiencies. Apart from this, the technique of electro-chromic would
face problems of poor reliability and power losses. Components of electro-chromic
achieves switching capabilities by applying a bias voltage. Since it is in operation
for a long time, consuming a large amount of energy is predictable. Based on these
knowledges, how to reduce power consumption becomes an important issue.

This program would be analyzing the degradations of electro-chromic
components through semiconductor-measurement-systems. Capacitance-voltage
analysis with pulse measurements are applied to investigate the situations of power
consumption and degradations. After, different pulses are designed to suppress the
degradations of interface ion injection. In addition, the electrical measurement
platform simulates the operating environment of strong irradiation and high
temperature using UV light sources and thermostats in order to analyze the causes of
degradation. Structure of components, film materials, ideal functional groups, and
defects in materials are investigated by various material analysis technique including
transmission electron microscope, X-ray photoelectron spectroscopy, Raman

microscope, etc.
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