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Integrated permittivity measurement system based on closed resonant cavity

YU Mingmei, WANG Yi, ZHANG Cuicui, WANG Jianzhong
(Metrology and Testing Center, China Academy of Engineering Physics, Mianyang Sichuan 621999, China)

Abstract: In order to form a set of measurement system dedicated to the closed resonant cavity to
replace the vector network analyzer, the spectrum analyzer module and the tracking generator module are
adopted to control the system based on the C++ and VISA library functions and achieve the measurement
function on the resonant frequency and the quality factor. Thereafter, the dielectric constant of the
microwave dielectric material can be calculated, and a set of integrated closed cavity dielectric constant
measuring system is formed. The system is employed to measure the microwave dielectric ceramic
material K65 compared with the vector network analyzer. The relative error of the dielectric constant is
5.5 x 1077, the relative error of tand is —=3.74 x 1072, When measuring material K35, the relative error of
the dielectric constant is —1.69 x 107, and the relative error of tand is 1.08 x 10~". The relative error of
the dielectric constant is less than 0.01, and the relative error of tand is less than 0.5, indicating that the
measurement results of the integrated dielectric constant measurement system are accurate. It can be
used for the dieleciric constant measurement by the closed cavity method,and can also be extended to
other dielectric constant measurement systems.
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Fig.4 Flow chart of the permittivity measurement software

Pl 4 A A 5 S R
H 9200, 133 H BN 61.29, tand 2 1.07x107; — Ak i o 2 28 40 ) 4 A9 38 R 455 1.079 2 GHz,
01} 9600, 15EHLHECH 61.63, tandh 1.03x107*, Q13 1 R, A HE B AR XTIR 22 0 5.5%107°, FiAEA IE

- =
— AR
PELEEEE 1 pmuiESER e P
g | Span2
s H ar 1 e
Spanl Hz
peaksearchl calculate | peaksearchl calculate 1 B
il 4
ERLERTMEE (ERBNHSTHEE )
5% e s [ w
512 s12
Qfil Qff

Fig.5 Interface of integrated permittivity measurement software
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Tablel K65 comparative test results

sample name measurement method resonant frequency/GHz Q factor dielectric constant tan 0
integrated dielectric constant measurement system 1.0792 9600 61.63 1.03x107*
Ko65 vector network analyzer 1.086 9 9200 61.29 1.07x107*
relative error -7.08x107° 4.35x107? 5.5x107 -3.74x1072
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Table2 K35 comparative test results

sample name measurement method resonant frequency/GHz Q factor dielectric constant tan o
integrated dielectric constant measurement system 1.4328 12300 35.48 7.99x107°
K35 vector network analyzer 1.438 6 13 600 35.54 7.21x107°
relative error -4.03x107 -9.56x1072 -1.69x107 1.08x107"
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