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Abstract Loss and dispersion characteristics of dielectric-coated metallic hollow waveguides are simulated for
frequencies ranging from 140 GHz to 220 GHz. Results show that the dielectric layer coating cannot reduce the
transmission loss in this frequency band when the operation wavelength is close to the inner diameter of the
waveguide. However, the electric field profile of the model is distorted because the dielectric layer and dispersion of
the waveguide switches from positive to negative. The dispersion variation and zero-dispersion position in dielectric-
coated metallic hollow waveguides with different dielectric layer thicknesses are analyzed and summarized.
Dispersion compensation methods and schemes for metal waveguides are proposed using waveguides with different
dielectric layer thicknesses. The result shows that zero-dispersion can be achieved at different frequencies and flat
and low dispersion over specific frequency bands can be realized. It guides structural design and fabrication
parameter control for the waveguides used in this frequency band.
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Fig. 5 Electric field distributions of modes in waveguide. (a)(b) TE,; mode; (¢)(d) TM;, mode; (e)(f) TE,, mode
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Table 1 Dispersion compensation waveguide characteristics for 1-m-long metal waveguide at different frequencies

Frequency Dielectric layer Attenuation Dispersion Length Additional
S /GHz thickness d /pm « /(dBem ') D /(ps+GHz '+ m™ ") [ /m loss L /dB
150 14.2 —7.65 0.218 3.09
220 200 26.1 —10.9 0.153 3.99
300 41. 6 —2.56 0. 652 27.1
150 7.80 —5.46 0. 420 3.27
200 200 14.6 —11.4 0. 200 2.92
300 38.1 —5.99 0. 383 14.6
200 6.90 —2.00 0. 800 5.51
150 300 15.7 —12.1 0.537 8.42
400 24.3 —8.44 0.756 18.3
400 16.5 —5.76 2.74 45.1
120 500 22.1 —3.86 4.08 89.9
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Fig. 9 Comparision of waveguide dispersion characteristics before and after compensation in different

frequency bands. (a) Nearly-zero dispersion-flattened scheme; (b) low additional loss scheme
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