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A large-signal analysis for IMPATT diodes is derived, which allows carrier multiplication by
impact ionization to occur at every point in the diode. Therefore, the operating characteristics of
IMPATT diodes with a wide range of realistic doping profiles can be investigated. For a given
operating frequency, RF voltage, dc bias current, and doping profile, the admittance, power
output, efficiency, bias voltage of a diode can be obtained. An equivalent circuit the diode
package, microwave circuit mount and diode, is obtained experimentally. Using this circuit, the
admittance of the diode is measured by a reflection-type circuit and an oscillator circuit as a
function of the RF voltage, dc bias current, and frequency.
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