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Design of a 2-Port Frequency Mixer for Active Retrodirective Array Applications
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ABSTRACT

In this paper, we have developed a frequency mixer which can be used as a microwave phase conjugator
in the retrodirective array antenna. The retrodirective array, which can reflect the incident wave retrodirectively
back to the source direction without any priori information, requires phase conjugators to achieve the phase
change of 180 degrees for the incoming signal. Frequency mixers can efficiently serve as phase conjugators.
The circuit topology is of the 2-port structure to avoid the complexity of LO and RF signal combination and
matching circuits, using a pseudomorphic HEMT device. The operating frequencies are 4.0 GHz, 2.01 GHz, and
199 GHz for LO, RF, and IF signals, respectively. Conversion loss is measured to be -1dB and 1-dB
compression point -15 dBm at the LO power of -10 dBm.
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Fig. 1 Principle of the retrodirective array antenna
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2. 2-Port HOjE ZEEVIS F4&
Configuration of a 2-port gate mixer

2CHz:
S$11=0.951/-142.19
211=0.028-j0.342
$22=0.656/-47.419
222=~1.051-j1.779

AGHz:
$11=0.94/146.66
z11=0.034+j0.299
$22=0.632/-99.94
222=0.372-j0.77

a3 3. ATF-541439| RF uciA EM
(VDS=3.0v, VGS=0.3V)

Fig. 3 RF impedance characteristics of

ATF-54143 (Bias: VDS=3.0V, VGS=0.3V)
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Fig. 5 Simulation of matching circuits
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Fig. 6 Laout of the fabricated mixer
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Fig. 7. Measurement system for the 2-port frequency
mixer
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