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The new dielectric measurement technique was developed to address following two present
problems of conventional technique.

1) Since conventional low-loss dielectric measurement technologies are based on
resonator-method, accuracy of mechanical working of a resonator limits range of
measurement frequency. It becomes programmatic especially at mmW frequencies
range of 100-300 GHz.

2) Conventional measurement techniques assume a homogeneous material. Thus,
inhomogeneity of substrate cannot be investigated in the mmW. Inhomogeneity of
substrate causes harmful impacts to reliability of RF devices. Thus, in-situ dielectric
measurement technique is required to address the problem in the mmW.

The problems above are obstacles for development of “Beyond-5G” communication
technologies of which the operating frequencies up to 340 GHz are considered to assigned.
The proposed measurement technique utilizes on-wafer measurement system to contact a
probe at the middle of transmission line. Thus, impact of probe positioning should be
investigated to establish the measurement technique. Main achievements of the study are
summarized below:

1) The precision probing technique was developed to minimize variation in probe
position in on-wafer measurement. The variation was reduced to 1 um, which
reaches 10 um in the conventional technique.

2) The precision probing technique was demonstrated with various devices, such as the
attenuator and the screen-printed transmission line. Measurement repeatability was
greatly improved by using the precision probing technique in the all of
measurements.

3) Material characterization was demonstrated by the proposed PBR method. Further,
accuracy of the measurement was investigated. The evaluated results exhibited good
correspondence to dielectric dispersion estimated from conventional phonon mode
model.

4) Effective dielectric permittivity measurement was demonstrated by using the
attenuator device, which does not have any resonator structure. The evaluated
effective permittivity was corresponded to value derived from matched transmission
line.

5) Measurement uncertainty analysis algorithm was developed to investigate on impact
of probe positioning to dielectric measurement. The analysis result shows that
accuracy of the positioning is a dominant uncertainty contributor in the &
measurement, but dimension of CPW was still dominant for tand measurement.
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