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Ultra-Fine Vibration Detection in p#m Using 24 GHz Six-Port Topology
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Abstract

This paper shows that ultra-fine vibration can be detected by designing and manufacturing a 24 GHz six-port topology using ADS.
The six-port topology consists of one Wilkinson divider, three 90° hybrid couplers, RF detectors using Schottky diodes, couplers, circu-
lators, Ka-band antennas, an Arduino UNO, and MATLAB, and phase changes were measured by the output voltages of the four RF
detectors. As a result of RF detector simulation, Sj; was designed to be —38.2 dB owing to 24 GHz. However, as a result of fabrication,
the output voltages of the four RF detectors were small and the amplitudes were not the same. To solve this problem, an operational
amplifier with a gain of 45 was added to the rear end of the RF detector to increase the output voltage, and the amplitude was made
equal by compensating the value using MATLAB. As a result of the experiment, ultra-fine vibration of approximately 20 #m could
be detected.
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