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Development of Experiment Teaching Materials
for Essentially Understanding AC Impedance

Kouji SHIBATA', Jyunji KATAOKA" and Kazuma HANADA'

ABSTRACT

In this report, creation of the experiment teaching course for essentially understanding the AC impedance
through measurement of the frequency characteristic of the complex impedance of the electric circuit, and
its teaching method and procedure are explained. For that purpose, Vector Network Analyzer (VNA),
which became available at a low price in recent years, was newly purchased in FY 2017 at the department
of the university to which the authors belongs. Next, we applied it to the experiment and practical lecture
which measures the frequency characteristic of the electric characteristics of the electric circuit combining
the LCR element using this equipment. Accordingly, a textbook for teaching used in these experiments
were also created. As a result, education through practical training in the following items was
implemented. 1. Derivation of a theoretical expression corresponding to an equivalent circuit of an electric
circuit, 2. Construction of electric circuit using breadboard, 3. Calibration of measurement equipment, 4.
Measurement of input impedance characteristics by the created electric circuit, 5. Consideration of results,
6. Group discussion, 7. Summary of the results, 8. Preparation of the report and correction by the teacher
Accordingly, it is considered that the essential understanding of the electric circuit could be realized by
comparison with the contents of the lesson taught in the lecture on electrical circuits etc. This practical
lesson does not require conventional expensive measuring instruments. Accordingly, it seems to be also
effective for practical training of measurement of circuit characteristics of electric circuits in industrial high
schools and similar. In the future, it is necessary to develop of experiment teaching course and similar for
neighboring industrial high school students through collaboration between high school and university.
Key Words: Input impedance, S parameter, Vector network analyzer, VNA, Calibration
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