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Measurement Accuracy of the Cut-Off Waveguide Method in the Millimeter
Wave Measurements of Complex Permittivity of Dielectric Substrates

Takashi SHIMIZUT™ and Yoshio KOBAYASHI
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Fig.1 Cross sectional view of resonator structures used
for measurements. (a) Circular cylindrical res-
onator clamping a dielectric plate (b) Circular
empty cavity.
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(a) Old structure

(b) New structure
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Fig.2 Photographs of sample holder part of the res-
onator.
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Table 1 Measured results of dimensions and relative
conductivities for 14 circular empty cavities at

24+1°C.
=
Wiy [GH | 0. | D@y || 7

1 52.521| 11130 6.991) 30917 8438
(1999/10) | £0.001| 50| =0.002| +0.080 0.7
2 52.646| 11050 6.993| 23.770| 823
(2000/02) | £0.001| =40| =0.006| *0.283| 0.5
3 56.735| 10210 6.480| 24.289| 75.0
(2000/03) | +0.001| +20| =+0.003| £0.008| 0.2
4 52.640 10680 6.985| 26.118| 76.2
(2000/03) | £0.001| 40| =*0.002| +0.105| =0.5
5 52.366| 10560 7.011| 31.066| 76.1
(2002/09) | £0.001| =50/ =£0.002| £0.044| £0.7
6 52.286| 10650 7.022| 31.045| 77.3
(2002/09) | £0.001| 60| =+0.002| +0.045| =0.8
7 52.292| 10360 7.020| 31.033| 73.2
(2002/09) | £0.001| 60| =0.002| *0.031| =0.8
8 52.400 11070 7.006| 30.981| 82.0
(2003/09) | £0.001] 90| #£0.002| +0.145| £14
9 52.401| 11080 7.006| 30.983| 822
(2003/09) | £0.001| *+100] +0.002| *£0.168| £1.5
10 52.397| 11150 7.007| 30.981| 83.3
(2003/09)) | #0.001| =#20| #0.002| £0.162| =04
11 52.398| 11190 7.007| 30.989| 83.8
(2003/09) | 0.001| £50[ #0.002| £0.160| +0.7
12 52.399| 11220 7.006| 30.984| 84.4
(2003/09) | £0.001] #£50[ #£0.002| +0.157| £0.8
13 52.403| 11250 7.006| 30.990| 84.8
(2003/09) | £0.001] #£30[ #£0.002| +0.169| £0.5
14 52.403| 11250 7.006| 30.981| 83.1
(2003/09) | +0.001| *30| +0.002| *£0.044| 0.3
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Fig.3 Measured results of 3 dielectric substrates by using 14 resonators.
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Fig.4 The improvement of manufacturing skill of the
resonators.
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Fig.5 Block diagram of measurement system.
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Fig.6 Measured results of temperature dependencies of PTFE plate.
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