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Abstract

Theoretical analysis is carried out for the beat frequency generation phenomena in the IMPATT
diodes and the experimental studies are given in parrallel.

The theory is based on the space charge modulation effect introduced to the multiplication
process by the input signal.

Computed results show that the beat frequency output power is linearly dependent upon the signal
power and self oscillating power. Also the strong dependence of the output power with respect to
the dicde negative resistance is found and it turns out that the larger the negative resistance, the
stronger the beat frequency output power.

Experimental results show a good agreement with the theoretical values. Calculated conversion
gain is 2hout —0,40db) at 16{GHz) and the experimental value shows —6.2(db) below this value.
This difference between the theoretical and the experimental values is considered to be the

results of the ineffective injection of signal power.
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