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A Fully-Integrated 60-GHz CMOS Direct-
Conversion Single-Antenna Doppler Radar

RF Sensor with Clutter Canceller for
Noncontact Human Vital-Signs Detection
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60-GHz Vital-signs CMOS Doppler radar sensor
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Abstract

This report has presented a 60-GHz CMOS direct-conversion vital-signs
Doppler radar RF sensor with a clutter canceller for single-antenna
noncontact human vital-signs detection. The radar chip consists of
a voltage-controlled oscillator, divided-by-2 frequency divider, power
amplifier, quasi-circulator, low-noise amplifier, 1/Q sub-harmonic mixer,
and a clutter canceller. The clutter canceller, consisted of a variable-
gain amplifier and a full 360° phase-shifter, has demonstrated the clutter
cancellation to enhance the detecting sensitivity of weak vital signals.
The chip size is 2X2 mm’ and the power consumption is 217 mW.

The measured results show that the total transmitting power is about
3 dBm. As for the receiver, the conversion gain of the receiver is 10.5
dB and the clutter cancellation capability is 23.4 dB. The experimental
measurements show clearly recorded waveforms of the heartbeat
(1.1 Hz) and breathing signals (0.4 Hz) when the clutter is cancelled at a
distance of 75 cmwith a 17-dBi 60-GHz patch-array PCB planar antenna.

The presented integrated 60-GHz vital-sign RF sensor is devoted
to be integrated in small portable communication devices.
It will be very useful for the wireless remote physiological
monitoring healthcare and tiny vibration detecting applications.
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