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Design of Multi-Line Thru-Reflect-Line Calibration Standards and Extraction
Method of Characteristic Impedance for Complementary
Metal-Oxide-Semiconductor Transistor Characterization Up to 110 GHz
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In this study, we propose a method for improving the accuracy of the characteristic impedance extraction method of line standards
when using multiline thru-reflect-line(mTRL) calibration on chips based on the propagation constant method. This method uses a substrate
with corrected dielectric properties to obtain a result that is close to the value of the measured propagation constant, which is obtained by
mTRL calibration without using basic substrate information when determining the capacitance per unit length using electromagnetic simulation.
We observed a slight improvement in the accuracy of the proposed method. This improvement was verified by comparing the results with
a commercial off-chip impedance standard in a low-frequency band. In addition, we compared the method of obtaining the characteristic
impedance only with the electromagnetic simulation results and demonstrated the accuracy limit of the low-frequency band using this method.
Finally, the intrinsic characteristics of transistors were determined using a fabricated complementary metal-oxide-semiconductor transistor.
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