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A Study on the New Analysis to the Dynamics of
Colpitts VCO’s and Practical Implication
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ABSTRACT

In this paper, We analyze Colpitts type voltage contrglled oscillator(VCO) used in personal
handheld phone using a nonlinear analysis with third-order model. The resul shows the non-expo-
nentially decaying shifting bias superimposed on the oscillator output which is different with the
exponentially decaying shifting bias from the linear analysis. The stable oscillation criterion during
a frequency change in a design of VCO can be also determined using proposed non-linear analysis.
The theory is confirmed using PSPICE simulation and the experimental result of GaAs VCO
matched very well with the theory.
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Fig. 1. Model of Colpitts oscilator. ¢ =a;v in the linear
analysis, 7==a;v+a,v*+a;v’ in the nonlinear
analysis.
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Fig. 2. Demonstration of the shifting bias obtained by
simulating the Colpitts oscillator equations for
the linear case,
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Fig. 4. Demonstration of the shifting bias obtained by
simulating the Colpitts oscillator equations for
the nonlinear case.
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