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Simulation of Grounded Type Higher-order Immittance

Using a Single Operational Amplifier (Part m)
Yoshinobu KATO, Kazuki YAMANOTO

Algorithms for the realization of grounded type higher-order immittance elements using a
single operational.alplifier, which have been proposed by Prof. Noguchi, are unified. The
realization of FDNCAP (Y=s®E), FDNR (Y=1/s2M), FONC (Y=s2D), inductance (Y=1/sL) and
capacitance-multiplier (Y=8C) is digged. By using a computer, new circuits are derived.

As the sequel to recent papers (Part 1, Part I ), this paper (Part WM ) deals with the

realization of capacitance-multiplier in Chapter 2. The proposed circuit of capacitance-
multiplier consists of one operational amplifier, two capacitors and four resistors. It
possesses a feature that the capacitance-value can be varied by an ungrounded resistor. The

experimental values agree fairly with the theoretical values in the low frequency range.

In Chapter 3, the third-order low-pass filter using FONCAP and the second-order high-pass
filter using FDNR, are analyzed by using the program SPICE. The results which are obtained
from AC analysis of SPICE, agree with the experimental results which have been shown in the

paper (Part 1),
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