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Abstract

The frequency of a transistor oscillator is considered to be closely equal to the
resonant frequency of the external circuit, however, the frequency of oscillation is lower
than it because of transistor parameters.

In general the characteristic equation of transister oscillator circuits is of a higher
degree, rendering the solution difficult. The authors obtained the frequency of oscilla-
tion from the characteristic equation by assuming that the roots for the principal mode
are purely imaginary and by using the regularity which exists between the coefficients
of the characteristic equation and the frequency of oscillation. Numerical calculations
and experiments were carried out for Colpitts circuits which have a circuit determinant
of degree four. The results of calculation and experiments were in good agreement.

If the diffusion capacitance and the junction capacitance in a transistor model are
neglected, the calculated frequency is a somewhat higher than the resonant frequency
of the external circuit. Such a model has no meaning, because the actual frequency is
lower than it. As for nonlinearity of transistor parameters, only g, (the mutual con-
ductance) was considered. This approximation seems to be valid from the results of the

experiments.
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