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Realizations of Simulation Inductors Using Type 1 L-R Mutators
Yorimoto Tanno* and Takao Misawa**

To meet the need for simulation inductors and capacitors essential to the
integration of electronic circuits, a new circuit capable of realizing a type 1 L-R
mutator comprising operational amplifiers, resistors, and one capacitor was
designed and applied to a construction of both grounded and floating simulation
inductors. The present investigation was motivated by the fact that Chua has
proposed an excellent active 2-port linear network which is capable of transform-
ing one type of element into another, thus enabling a simple circuit configuration
to provide excellent simulation inductors and capacitors. The grounded and floating
simulatifon inductors constructed are characterized in that the inductance is inde-
pendent of frequency and proportional to load resistance, the quality factor Q is
proportional to frequency and may be varied by use of only one resistor, and that
the inductance and Q may be adjusted independently of each other. Experimental
results were in good agreement with theoretical ones. The new circuit can be
used as an inductor for integrated circuit and as a variable inductance depending
in function on only one resistor.
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Table 1 Transfer matrices of mutators.

TYPE 1 TYPE 2 TYPE 3 TYPE 4
Kis 0 0  Kis K1 0 0 K+
L-R Mutator
0 Kz Kz 0 0 Kza/s Ka/s O
Ka 0 0 K, Ki/s 0 0 Ki/s
€C-R Mutator
0 HKas Kzs 0 0 K2 Ka 0
0 Ky Kis 0
L-C Mutator
K2 0 0 Ka/s
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Fig. 1 The schematic circuit of the grounded inductor simulation.
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Fig. 2 The schematic circuit of the floating inductor simulation.
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Fig. 4 The schematic circuit of the type 1 L-R mutator.
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Fig. 5 Circuit of the type 1 L-R mutator,
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Fig. 6 Leand Q versus Ry, characteristics of the grounded inductor.
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Fig. 7 Leand Q versus frequency characteristics of the grounded inductor.
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Fig. 8 Leand Q versus R characteristics of the floating inductor.
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Fig. 9 Leand Q versus frequency characteristics of the floating inductor.
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