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VCO Nonlinearity Correction Technique using
an Internal Reflection
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Abstract

In this paper, we propose a new technique to compensate for the VCO nonlinearity using only the returned
beat signal whose spectrum contains the internal reflections and the targets simultaneously. In the case of a
distance measurement system using single antenna, the reflections from the circulator and the antenna are much
larger than the return signal from target. The beat signal by these reflections is at much lower frequency than
that of the target, and the VCO nonlinearity can be compensated for using these signals. Indoor experiments were
carried out and the results show marked improvement in the shape of range profile and the range resolution.

Key words: FM-CW Radar, Internal Reflection, Bear Frequency, and VCO Nonlinearity.
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(b) Single antenna system
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Fig. 1. Block diagram of a FM-CW radar using a
reference delay line.
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Fig. 2. Block diagram of a basic FM-CW radar.
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Fig. 3. Beat frequency and frequency spectrum
(target distance: 2.6m).
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Fig. 4. Reference signal(solid line) and beat signal
(dashed line).
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Table 1. Conditions for the experiment.

Magnum microwave
veo (V111T-1)
Control 0~3V
voltage
Sweep 760 MHz
bandwidth (8.41 GHz~9.17 GHz)
Sweep time Ims
Trihedral reflector(2.6m)
Target ranges
Trihedral reflectors(2.6m, 4.8m)
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Fig. 5. Correction result of Fig. 3(b).
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