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(Optimal Circuit Desgn Taking into Account the
Frequency Dependence of Coil’s Q)
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Abstract

One of the consistent nuisances in accurate design of circuits containing coils with core is how
to take into account the frequency dependence of Q of actual coils. The conventional equivalent circuit
-consisting of an inductance and a series (constant) resistance and possibly a parallel (constant) capa-
citance is of little use in this situation since the core loss itself is strongly dependent on the frequency.

In order to circumvent this difficulty, in this paper, a mathematical expression for Q of a given core
as a function of inductance and frequency is first assumed and parameters in this expression are
-optimized so as to best fit the data provided by the core manufacturer or obtained experimentally.
This expression is then utilized in accurate calculation of the frequency response of a given circuit
required in the optimal design of circuits containing coils.

In other words the proposed approach is an effective combination of an approximate expression of
.coil’s Q and circuit optimization technique, which seems to have solved, to a great oxtent, the stated
difficulty associated with actual coils.

As for the optimization technique, the Fletcher-Powell procedure was employed and one example was

given to illustrate the proposed approach.
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