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Abstract: The demand for wireless technology has quickly outgrown the available
spectrum.  Novel reconfigurable microwave circuitry and real-time optimization
algorithms are needed to solve this spectrum crisis. The real-time, dynamic allocation of
spectrum allows more radar and communication systems to simultaneously use this
precious resource. To change frequency bands and performance in real-time, advanced
circuit and waveform optimization techniques are needed for the microwave power
amplifier. This presentation focuses on circuit optimization of load impedance, input
power, and bias voltage to maximize amplifier power efficiency while meeting spectral
performance requirements. The Smith Tube, a multi-dimensional extension of the well-
known Smith Chart, is discussed as a visualization tool facilitating these multi-parameter
circuit optimizations. The concept of a dynamic spectral mask based on real-time location
of other spectrum users is discussed as a baseline for assigning spectrum requirements for
optimization. A discussion of issues specific to radar transmitters will also be included,
particularly simultaneous optimization of the waveform with the circuit, and inclusion of
range and Doppler resolution objectives in the optimization. First steps toward the circuit
implementation of a reconfigurable radar transmitter are discussed.
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