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Analysis of Cutoff Frequencies of TEM Cell using FDTD
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Abstract

In this paper, we analyze the cutoff frequencies of the TEM Cells by the FDTD, and introduce new
boundary condition for the FDTD to identify the modes. Then, we confirm efficiency of the FDTD
comparing results in previous papers. We also give our opinion from the results by FDTD to the
arguments, which is resulted from different results about cutoff frequencies in the TEM Cells, especially

the symmetric TEM Cells
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Fig. 1. FDTD Cells. (a) for TE modes,

64

{(b) for T™M modes



9., e,
D C
‘ - 12b
i ‘A B
Y | i |
LX“’—‘ : 2a:

22l 2. Symmetric TEM Cell®) w9
Fig 2. Cross section of symmetric TEM Cell.
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Table 1. Cutoff frequencies in a Symmetric TEM Cell.

Vode g k4 (MHz)
FDTD | TLM Hil | Wison&Ma

TEO01 150 152 152 155
TE10 246 24.6 246 246
TE1 31.0 31.0 313 319
TEOZ 410 411 411 411
TE12 479 478 478 478
TE20 492 492 49.2 492
TEO3 452 454 454 -

*Hill& TE21 222 F33idh
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Fig. 4. Magnetic field distribution of TE03 mode in
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Fig. 5. Magnetic field distribution of TE21 mode in
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Table 2. Normalized cutoff frequencies 2 @/ A. for

the higher order modes in a symmetric
TEM Cell.

2al A
TEOL | TELl | TW21 | TMII | TM21
0.0 1.0000 | 1.1180 | 14242 | 1.1180 | 14142
01 09789 | 1.1174 | 1.3869 | 1.3704 | 1.4408
02 09162 | 1.1163 | 1.3330 | 14617 | 15013
03 0.8227 | 11086 | 1.2956 | 1.5640 | 1.5904
04 0.7237 | 1.0800 | 1.2824 | 1.6883 | 1.7114
05 06368 | 1.0515 | 1.2813 | 1.8357 | 1.8664
0.6 05609 | 09932 | 1.2780 { 1.9731 | 20413
0.7 04938 | 09184 | 1.2615 | 2.0380 | 2.1744
08 04300 | 08359 | 1.2208 | 2.0534 | 2.2228
0.9 03596 | 0.7424 | 1.1570 | 2.0556 | 2.2316
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Table 3. Cutoff frequencies in a Symmetric NBS

Cell,
Mode e k[ MHz)
FDTD TLM Wilso&Ma

TEO01 278 290 292
TE10 50.0 50.0 50.0
TELl 63.1 63.9 64.3
TMII 1114 1118 1159
T™I12 1114 11138 1118
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Fig. 6. Normalized cutoff frequencies 2 @/ As of
symmetric TEM Cell.
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Fig. 7. Cutoff frequencies of symmetric NBS Cell as

g varies( @ = H=15[m]).
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