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ABSTRACT

ISFET( Ion-sensitive Field Effect Transistor ) was first developed by Bergveld in
1970s, and because of its small size, fast response, rigidity and compatibility with
standard CMOS process, ISFET is an attractive candidate of modern sensor device. By
studying the characteristics of EIS capacitor, we can understand the nature of ion
sensitivity to different materials. Traditionally, the majority of sensing membranes are
fabricated by sputter and PECVD process, which require high vacuum systems, targets
and other expensive equipment and materials.

In this study we propose the ZrO; high-x materials which act as pH sensitive layers
of EIS capacitor by the sol-gel processes. This experiment can successfully control the

thickness by concentration and the number of spin-coating of solution, and then
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combined with oxygen plasma and thermal annealing to produce a high-k ZrO, sensing
layer. In order to reduce the cost and simplify the procedure, Ag screen-printed electrode
(Ag-SPE, Zensor Inc.) was used as the substrate for extending electrode of EIS capacitor
and Ag/Ag O reference electrode. In addition, this study will examine the non-ideal
phenomena of ZrO, EIS capacitor, including hysteresis and drift effects, to study the
quality of ZrO, film and have a better understanding of sensor properties.

As a demonstration case of EnFET-based biosensing, urea detection was performed
by configuring a hybrid structure encompassing the EIS-based pH sensor. The enzymatic
EIS-based urea biosensor allowed the potentiometric analysis of urea, at concentrations
ranging from 3 to 40mM. The attractive features in this study are low cost, flexible, easy
fabrication and low processing temperature, and the present work has provided some
fundamental data for the use of ZrQ, thin film.for EIS-based pH detection and the

extended application for biosensing.
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