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( Design of a W-band Radiometer Simultaneously Operating with a
Single-Antenna Configured FMCW Radar )
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Abstract

We present the design of a radiometer in W-band which operates simultaneously with a single antenna configured
FMCW radar. We choose a total power radiometer(TPR) which shares an antenna and a front-end with the radar for
miniaturizing the system. We separate the radiometer signal from the radar signal using a diplexer in IF band. Because
the radiometer has an unwanted transmitter section due to the common use of the MMW front-end with the radar, some
additional noise signals caused by the transmitter degrade the sensitivity of the radiometer system. To compensate the
degradation of sensitivity, we use matching circuits and a diode detector configured as the voltage doubler. Through some
experiments, we have verified that the designed radiometer system has good performances in detecting metal targets lying
at several hundred meters.
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Table 2. Typical emissivity and T,p in some weather

conditions (7',=290K, 6 0°) @ W-band.
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