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Abstract

This paper presents the new Compact 2D ADI-FDTD(Alternating Direction Implicit Finite-
Difference Time-Domain) method, where the time step is no longer restricted by the numerical
stability condition. This method is an accelerating algorithm for the conventional Compact 2D
FDTD method. To validate this algorithm, we have analyzed the dispersion characteristics of the
hollow rectangular waveguide and the shielded microstrip line. The results of the proposed method
are very well agreed with those of both the conventional analytic method and the Compact 2D
FDTD method. The CPU time for analysis of this method is verv much reduced compared with the
conventional Compact 2D FDTD method. The proposed method is valuable as a fast algorithm in
the research of dispersion characteristics of the waveguide structures.
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Table 1. Mode cutoff frequencies of hollow
rectangular waveguide, TM polari-
zation.
{Unit: GHz)
m n Analytical FDTD Proposed Method  Mode
101 16.76 16.74 16.73 ™,
2 1 21.20 2119 2116 ™,,
301 27.03 27.00 26.93 ™,
1 2 30.90 30.84 30.73 ™,,
2 2 33.52 33.46 33.32 ™,,
4 1 3352 3346 3332 ™,,
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Table 2. Mode cutoff frequencies of hollow
rectangular waveguide, TE polari-
zation.
(Unit: GHz)
m n Analytical FDTD Proposed Method  Mode
1 0 7.49 7.50 7.49 TE,,
0 1 14.99 14.98 14.96 TE,,
2 0 14.99 14.98 14.96 TE,,
1 1 16.76 16.75 16.73 TE,,
3 0 2248 245 2240 TE,,
3001 27.02 27.01 26.93 TE,
0o 2 29.98 29.90 29.78 TE,,
4 0 29.98 29.90 29.78 TE,,
1 2 30.90 30.83 30.71 TE,,
2 2 33.52 3344 33.30 TE,,
4 1 33.52 3344 33.30 TE,,
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Table 3.

Comparison of the numerical error for
each time step size.

Number of iteratons Numerical error

conventional FDTD (At)

80000 -

ADI-FDTD (10At)

8000

2.45 %

ADI-FDTD (12At)

6667

3.43 %

ADI-FDTD (14At)

5714

3.71%

it 4.
Table 4.

SRS

and CPU time.

A AEA 7 W]
Comparison of the analysis condition

FDTD

ADI-FDTD

Time step size

0.0815988 ps

0.8159884 ps

Observation time 6.53 ns
Iteration number 80000 8000
CPU time 10133 s 3820 s
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