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Abstract

This paper presents a novel 10 GHz bio-radar system based on a frequency multiplier and phase-locked loop(PLL)
for non-contact measurement of heartbeat and respiration rates. In this paper, a 2.5 GHz voitage controlled oscillator
(VCO) with PLL is employed to as a frequency synthesizer, and 10 GHz continuous wave(CW) signal is generated
by using frequency multiplier from 2.5 GHz signal. This paper also presents the noise characteristic of the proposed
system. As a result, a better performance and economical frequency synthesizer can be achieved with the proposed
bio-radar system. The experimental results shows excellent bio-signal measurement up to 100 cm without any additional
digital signal processing(DSP), and the proposed system is validated.
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Fig. 1. The block diagram of the proposed bio-radar
system.
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Table 1. Simulation parameter of the proposed and
conventional bio-radar systems.

Parameter Symbol Value
Fundamental frequency of LO fe 2.5 GHz
LO phase noise at 1 Hz Sow(l) | +58 dBe/Hz
Carrier frequency of LO - 10 GHz
Filter low-cutoff frequency fi 0.5 Hz
Filter high-cutoff frequency Su 30 Hz
Receiver gain G 10 dB
Tx antenna gain Gr 8 dBi
Rx antenna gain Gr 8 dBi
Output power Pr 0 dBm
Heart RCS O 6.8¢-3
Body clutter RCS O 0.5
Hear reflectivity Ly -60 dB
Human body reflectivity L -3 dB
Receiver noise figure NF 6.0 dB
Antenna leakage Ta -20 dB
Mixer RF-LO isolation I -50 dB
1Q-demodulator isolation V) —-50 dB
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leakage and clutter scattering in the proposed
bio-radar system.
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Fig. 3. The photographs of the fabricated bio-radar system.
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