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Simulation and Analysis of a High-Power 2.85-GHz TE;,-TEM Mode Converter
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Abstract

High-power microwaves are used in several applications, but require special systems because of their high power. When designing
such systems, the phenomenon of breakdown is the most important consideration. In this study, the structures of two mode converters
used in high-power systems are analyzed, and a structure that does not require vacuum equipment is designed. The designed structure
is a TE;(-TEM mode converter that outputs TEM from the incident TE,o with high power. The reflection coefficient, Sy;, of the proposed
model is satisfied below —20 dB and does not exceed the maximum threshold voltage. The proposed mode converter can be applied
to high-power microwave systems in various industries.
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Table 1. Dielectric relative permittivity and strength!™.
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Dielectric | Relative permittivity(€,.) | Dielectric strength(V/m)
Air 1.0 3x10°
Mineral oil 23 15x10°
Paper 2.0~4.0 15x10°
Polystyrene 2.6 20x10°
Rubber 23~40 25x10°
Glass 4.0~10.0 30x10°
Mica 6.0 200%10°
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Fig. 1. A drawing of TE;;-TEM mode convertor.
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(@) AARE Ofild
(a) Perspective view (b) Side view
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Fig. 2. Simulation of TE;;-TEM mode convertor at ope-
ration 2.85 GHz.
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H 2. 2.85 GHz% TE;-TEM EE=W 37| glebn|g
Table 2. The parameters of TE;;-TEM mode convertor at

2.85 GHz
Para- | Length Radio of Para- | Length Radio of
meter | (mm) wavelength meter | (mm) wavelength
(4) (A)
30 - L 126 1.17
60 - Ly 13 0.12
r 2 0.02 Ls 4 0.04
L 50 0.48 Lo 28 0.27
L, 13 0.12 c 12 0.11

Magnitude (dB)

[ ]
-30 | ——HFSS
[ - o -CST

1 1 1 1 1 1 1 1 1

-35
260 265 270 275 280 2.85 290 295 3.00 3.05 3.10
Frequency (GHz)

gl 3. 285 GHzE TE,-TEM EEZwWH3y| Atz gleinlg
AlEdeold A

Fig. 3. The simulation results of S-parameter of TE;-TEM
mode convertor for operation 2.85 GHz.
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Fig. 4. The simulation results of E-field TE;;-TEM mode
convertor at 2.85 GHz.
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Fig. 5. The TE,,-TE;; mode convertor.
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Fig. 6. The structure of TE;(-TE;;-TEM mode convertor.

-10

-
(4]

Magnitude (dB)
'b \
(=]

R~
&

-30

Frequency (GHz)

12 7. TE-TE,-TEM RE®$7] A slejo g
Fig. 7. The S-parameter of TE;-TE;;-TEM mode convertor.
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Fig. 8. The E-field of TE,-TE;;-TEM mode convertor.
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Table 3. Comparison of previous designed mode convert-

ters.
Refe- | Frequency Input Maximu@ Operating
rence | (GHz) Mode | power | electronic condition
(W) | field(V/m)
E‘Zf] 123 TTIE"M 05 1,030 | Vacuum
Ee;i' 8.4 E}; 0.5 1,203 Vacuum
E:g 9.4 Télf 05 784 | Vacuum
;:;:r 285 ?E& 05 604 Air
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