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Design of Precise Variable Phase and Amplitude Matching Structure for
Multiband Multichannel Transceivers in Cross-Eye Jamming
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Abstract

The use of radio frequency (RF) communications and radar signals with multiarray antennas is increasing. The array antennas used
in these applications should be sophisticatedly matched in terms of the phase and amplitude for beam steering. In particular, phase and
amplitude matching are the core techniques of cross-eye jamming that is known to cause angle deception in radars and missiles with
monopulse sensors, resulting in wavefront distortion. In this study, to improve the beam steering performance of typical transceivers
with phased array antennas and generate large angle errors in systems with monopulse sensors, a novel architecture to precisely match
the phases and amplitudes of multichannel transceiver array antennas in the dual-frequency band is proposed, and the performance is
verified using the fabricated device.
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Fig. 1. Passive phased array antenna (PPAA).
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Fig. 2. General active phased array antenna (APAA).
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Fig. 3. Two-clement retrrodirective cross-eye jammer con-

figuration.
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Fig. 4. Multiple element retrodirective cross-eye jammer
configuration.
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Fig. 5. Pulse array retrodirective cross-eye jammer confi-
guration.
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Fig. 6. Simulation results for phase difference and ampli-
tude ratio of two TX signals required for angle
deception.
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Fig. 7. Cross eye jamming technique for monopulse sensor
deception.
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Fig. 8. Proposed architecture to match phases and ampl-
itude of APAA in two frequency bands.
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Table 1. Required major performance of phase and ampli-
tude conversion modules.

Index Required performance
1. Input/output frequency C~Ku band
2. Phase tolerance between channels <410

after calibration
3. Input/Output VSWR <251

4. Amplitude tolerance between channels
after calibration

<1dB
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Fig. 11. Fabricated phase and amplitude conversion module
with 8 channels.
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