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Miniaturized Unit Cell Design and Verification of Multi-Functional
Transmissive Meta-Surface for S-Band Radar
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Abstract

In this study, miniaturized unit cell design and verification of multi-functional transmissive meta-surface for S-band radar are
presented. The proposed unit cell comprises a receiver (Rx) antenna, a miniaturized reflection-type phase shifter, a PIN diode switch
for polarization selection, and a dual-pol transmitter (Tx) antenna. The Rx/Tx antennas are stacked patch type antennas, and the
reflection-type phase shifter, which has a smaller area of 36 % than a conventional hybrid coupler, controls the phase shifting from
0 to 330°. The PIN diode switch uses a —5 V reverse DC voltage bias to handle high input radio frequency (RF) power of 23 dBm.
Moreover, a 1x2 unit cell array was fabricated to verify the unit cell performance. The array antenna freely converted polarized waves
(horizontal/vertical) and exhibited beam steering performance in a range of approximately 50°.
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