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ABSTRACT

Numerically analyzed propagation constant and field distributions of inverted strip dielectric waveguides are
reviewed. Measurements of these characteristics in the 50 - 75 GHz range are presented. A directional coupler is
realized and tested about 70 GHz. The dimensions of this component are different from those proposed by ITOH (1).
Our structure is essentially single mode and has low loss in transmission. There is a good agreement between theo-

retical and experimental results.

Introduction

Inverted strip dielectric waveguides are attracti-
ve transmission lines for integrated circuits in milli-
meter wave frequencies. At present, analytical calcula-
tions of theses structures are approximate. The purpose
of this paper is to determine experimentally the dis-
persion characteristics and the field distributions in
theses waveguides in the 50 to 75 GHz range. This is of
great importance in verifying the validity of the ana-
lysis based on the effective dielectric constant con-
cept.

Transmission lines

The inverted strip dielectric waveguide presented
in this paper has the configuration shown in figure 1.
The dielectric strip is a teflon strip (' = 2.1) and
the guiding layer is in quartz (€' = 3.8). We applied
Knox and Toulios' analysis (2) to calculate the disper-
sion diagram and the field distribution from 20 to 100
GHz. As simple examples, the figure 2, 3 and 4 indicate
the computed curves for two cases of different strip
width and thickness.

A CW signal is supplied to the mode launcher
through a standard metal waveguide. This transition is
schematized in figure 5. The input - output insertion
loss and the VSWR distribution of the system from 68 to
72 GHz are equally indicated in figure 5.

The measurement of the guided wavelength and of
the field distribution of waves is made by using a sec-
tion of miniature 50 Q coaxial cable. This probe moves
on the inverted strip dielectric waveguide. The latter
is short circuited through a mode launcher.

As simple example, the figure 6 show the probe
voltage by runing the probe on the strip. The guided
wavelength of this structure is easily deduced. Theses
values are indicated in figure 2.

Then we studied the influence of sharp direction
change of the strip with insertion loss and VSWR for
different cases. We observed that this influence is
negligeable for small angles 6 (6 £ 5°). The experimen-
tal results are plotted in figure 7.

Distributed directionnal coupler

From the dispersion diagram indicated in figure 2
we can define a distributed directionnal coupler using
a single mode transmission line. The theoretical and
measured coupling ratio are plotted in figure 8.

Conclusion

Dispersion characteristics and field distributions
in inverted strip dielectric waveguide have been measu-
red in 4 mm wavelength. There is good agreement between
experimental and calculated results. The validity of
the analysis is confirmed.
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