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An analytic model for electronic tuning of an X-band waveguide transferred-electron oscillator is
presented. The oscillator is electronically tunable by a varactor, and mechanically tunable by
movement of a short circuit. The model is used to predict oscillation frequency, maximum
electronic tuning range, and electronic tuning versus varactor bias voltage. Two different
methods, the "zero reactance theory" and the Slater perturbation theory, are used to calculate
the electronic tuning. The results of these calculations are compared to experimental results for
two different oscillator configurations.
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