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ABSTRACT:

The advent of nonlinear vector network analyzers (NVNA) has stimulated the introduction of new
paradigms in microwave engineering for (1) the measurement, (2) the modeling and (3) the design of
nonlinear microwave circuits such as microwave power amplifiers and oscillators.

First the various types of NVNA architecture available, the procedure used to calibrate them and the
calibration traceability will be presented. Then the various behavioral models used for the data
representation will be reviewed. Circuit-based nonlinear microwave models of transistors can also be
directly extracted from large-signal measurements. NVNA’s can further be used to verify the nonlinear
embedding device model which predicts from the desired internal PA mode of operation, the required
amplitude and phase of the multi-harmonic incident waves at the transistor package reference planes.
Example of design of power amplifiers (PA) such as Class F, J, Doherty and Chireix amplifiers will be
presented.
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