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EXRR
The purpose of this project is to develop basic laboratory equipments for teaching in
bioelectronics. The research tasks are: course development assistance, outer course
evauation and training of potential teachers. The issues of course development
assistance are instructing the establishment and operation of equipment in biological
electronics laboratory, instructing the experiment and product manufacture and
offering services about development of instruction materials. The content of outer
course evaluation include evaluation the inner thought of the course, evaluation of the
instruction materias, in-field observation of the teaching experiment, and
investigation of course satisfaction. The training of potential teachers has two
categories. research and study of fusion, and that of project-making. This fina report
includes three parts. They are 1. The development of bioelectronics course; 2.
Instrumentation for bioelectronics teaching; 3. Bioelectronics instrumentation reated

academic researches.

Key words: Bioelectronics, course evaluation, teaching instrumentation.
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1. Chang, Y.-W.,, Yu, P-C., Huang, Y.-T. and Yang, Y.-S. (2009) A High-Sensitivity
CMOS-Compatible Biosensing System Based on Absorption Photometry, |IEEE
Sensors J, 9, 120-127.

An optical biosensing system based on a standard CM OS technology and
absorption photometry is proposed. Within the compact prototype, a CMOS
sensor consisting a PNy« finger photodiode and a transimpedance amplifier was
implemented in a standard 0.35- um CMOS technology. The ABTS/H,0, HRP
method was adopted to be coupled with various analytes of interest, such as
glucose and histamine, which can serve as the basis for medical diagnosis. The
experimental results demonstrate that the minimum concentrations successfully
detected for H,O,, glucose, and histamineare 1 uM, 1 uM, and 10 uM,
respectively. The detection limits are at |east one order of magnitude better than
those of reported CMOS biosensors, and are even comparable to those of a
commercia spectrophotometer.

Index Terms—Biomedical transducers, CMOS analog integrated circuits,
medical diagnosis, optical receivers.

2. Chang, Y.-W., Dal, Y-T., Huang, Y.-T. and Yang, Y.-S. (2009) A
Phototransistor-Based High —Sensitivity Biosensing System Using 650-nm Light,
|EEE Sensors J, 9, 673-677.

A miniature optical biosensing system based on a PMOS phototransi stor
and absorption photometry is proposed. The phototransistor was manufactured in
astandard 0.35- u© CMOS process, and it exhibited a responsivity higher than
1000 A/W for 650-nm light. For biochemical applications, the TMB/H,O, HRP

method was adopted as a useful basisin our system. A sample volume of only 10
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