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Phase Conjugator for Retrodirective Array Antenna Applications
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Abstract

In this paper, we have developed a new type of the microwave phase conjugator for the active retrodirective antenna
array. The circuit topology is consisted of a 2-port structure to avoid the complexity of LO and RF signal combination
and matching, using the cascade connection of two single-ended mixers. The operating frequencies are 4.0 GHz, 2.01
GHz, and 1.99 GHz for LO, RF, and IF, respectively. Conversion loss is measured to be —7 dB and 1-dB compression
point 15 dBm with the LO power of 9 dBm. For the most important parameter, the isolation between RF leakage and

IF signal is as high as 25 dB.
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Fig. 1. Configuration of a 2-Port mixer.
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Fig. 2. RF impedance characteristics of ATF-54143(Vps
=30V, Ves=0.3 V).
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Fig. 3. Simulation results of matching circuits.
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Fig. 4. Design results of matching circuits for a SE
mixer.
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Fig. 5. New design of a phase conjugator to suppress
RF leakage.
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Fig. 6. Lay-out of the fabricated phase conjugator.
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