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A permittivity measurement device using substrate
integrated suspended line

MA Kui, LIU Changjun, CHEN Qian

School of Electronics and Information Engineering, Sichuan University, Chengdu 610064, China

Abstract: In order to further improve the precision and range of the complex permittivity measurement, a permittivity
measurement device based on substrate integrated suspended line(SISL) at C-band is proposed, which is characterized by
small size, low cost, high measurement accuracy and wide application range. The probe is composed of a resonant cavity,
which is bonded by a five-layer partially hollowed substrate, a feed coupling structure and a testing slot. The
electromagnetic field distribution inside the cavity will be slightly changed when a sample under test is placed above the
slot, which will cause the shift of resonant frequency and the variation of quality factor Q. An artificial neural
network(ANN) trained by simulation data is used to obtain the complex permittivity of the object under test. The measured
results of a water-ethanol binary mixture solution show that the average relative errors of the real and imaginary parts of
the complex permittivities were 3.75% and 1.75%, respectively, proving high measuring precision of the the sensor.
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