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Large-signal modeling of power HBTSs is demonstrated for accurate simulation of self-heating
and ambient temperature effects and nonlinear behavior such as output power, gain expansion,
and IMD. The extraction was done for an in-situ output-stage device from a power amplifier
circuit. The physical relationship between the device current and the rate of change in the built-in
potential with respect to the device temperature has been utilized for fully electro-thermal
modeling. Measurements and simulations are compared for the verification of the model under
DC conditions at various temperatures. Also, the gain expansion and the sweet spot under large-
signal two-tone conditions have been characterized under various harmonic loads to assess the
accuracy of the model.
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