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Abstract 

Linear resonator technique is widely used in microwave measurement of dielectric substrate and transmission 
line, particularly at high microwave frequencies, such as millimeter-wave or THz-wave. Two main parameters: 
the resonant frequency and the Q-factor of a unloaded resonator are going to obtained from the measured 
results, with which the dielectric constant of the substrate and loss to be calculated. There is a phenomenon of 
resonant frequency shift from that of unloaded resonator in the real-world measurement, however.  This is 
caused by the small fraction coupling of the energy stored in the resonator to the measurement system, and the 
shift is an essential issue of the measurement, while no one worked it out, to the author’s best knowledge.  We 
have discovered a fact in recent years that the shift is related to the S-parameter measured on a vector network, 
and it can be compensated directly by using the S-parameter.  We have also succeeded to derived simple 
formulas for the compensation. In this talk, we will present such formulas, taking linear resonator of microstrip 
line as an example, for the compensation of the resonant frequency shift, as well as the Q-factor.  Numerical 
results will be given to show the effectiveness for the compensation with the derived formulas.  The microstrip 
lines used in this work were fabricated on a 50um-thick liquid crystal polymer (LCP) substrate. Some measured 
results of transmission line characteristics such as effective dielectric constant, attenuation constant and Q-
factor, from low frequency up to 70 GHz and from 220 GHz to 330 GHz, will been also presented. 
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