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Design and implementation of a X-band Doppler radar sensor
using the homodyne detection
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Abstract
In this paper, a transmitter and a receiver using a Gunn diode and SBD was designed and fabricated in
X-band. This system detects Doppler shift signal reflected by moving target through the homodyne detection,
which is Doppler radar sensor for the measurement of the velocity of moving target.
By the experimental results, the oscillating condition of the transmitter was satisfied at about the half
wavelength between the supporting post of the Gunn diode in the waveguide and the waveguide short. And using
the fabricated Doppler radar sensor, the velocity measurement deviation of moving target was 1.24%.
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Fig. 1. The equivalent circuit of a negative resistance
oscillator.
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