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A FDTD Analysis for the Slanted Metallic Boundaries
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Abstract

In this paper, the slanted metallic boundaries is analyzed for the triangular cell grid method and compared with
staircase approximation. Specially, this paper is derived an error range to the angle of inclination between the
metal and the dielectric from the triangular cell grid method.

That result, when the angle of inclination is from 30° to 60°, the triangular cell grid method improves the
accuracy, the computer memory and time requirement in comparison with the staircase approximation. But, out
of this range, we do not expect the accuracy because a side of cell size lengthen.
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Fig. 1. The scheme of the triangular patch antenna.

79 e 72

H 2. FDTD AXY Yo AlLEHE H4E

71&013 24 ZA W W FDTD 4

1. 2733 elvte] 2AL

Table 1. The design value of the triangular pa-
tch antenna. (4% : mm)
0 L L, Ls H w
15° 5.7879 | 6.8 10.0 10.8 1.0716
20° 72794 | 6.0 10.0 10.0 1.1648
25° 93262 | 6.1536 | 10.0 9.9996| 1.4348
30° 11.0832 | 3.6 13.6 10.0 0.9236
45° | 24.93 4.5 159275 | 12.465 | 1.385
60° 252552120 21.0 9.6 27712
75° | 46.0 24 220 9.2 2.9856
80° 110435 22 220 9.2 4.537
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Table 2. The parameters using in FDTD computational region.

Avang| FEERCH | AT at aine | wAE | A=
15° 02, 021434, 04 122 X67x20 0.3571 ps 3 %-75.4GHz 27940 100 MHz
20° 0.3846, 0.28, 0.4 72 X66x20 0.4669 ps 2 #-57.4GHz 21400 100 MHz
25° 0.3846, 0.3587, 0.4 72 X66X20 0.5982 ps 2] 5F-44.8GHz 16600 100 MHz

- 30° 0.2, 0.2309, 0.4 138x90x20 0.3334 ps 2] #-80.4GHz 29978 100 MHz
45° 0.17312, 0.17312, 0.4 | 184x184 %20 0.28873 ps 2 §-92.9GHz 34633 100 MHz
60° 02, 0.1732, 04 174 X232 %20 0.28873 ps 2 5-80.4GHz 29978 100 MHz
75° 04, 03732, 0.4 93 X224 x20 0.667 ps 3 7-40.2GHz 14989 100 MHz
80° 0.4, 04013, 0.4 93 x300x20 0.667 ps A 7-40.2GHz 14989 100 MHz
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Fig. 2. Analysis of triangular patch antenna by using the staircase approximation.
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Fig. 4. Analysis of triangular patch antenna by using the triangular cell grid.
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Table 3. The parameters using in FDTD computational region.

A 7138k EN 2 =gl

gt | amasde | eonm | 4| aaae | we | aws
15° 0.4, 0.10717, 0.4 72%X94 x20 0.178 ps A #-150GHz 55943 100 MHz
20° 04, 0.1456, 0.4 70x90 %20 0.2428 ps A F-120GHz 41000 100 MHz
25° 0.4, 0.1865, 0.4 70x90x20 0.311 ps A F-86.1GHz 31955 100 MHz
30° 0.4, 0.2309, 04 79%x90x20 0.384 ps 2] $-69.6GHz 25965 100 MHz
45° 0.34625, 0.34625, 0.4 108 x112x20 0.577 ps & £-46.4GHz 17316 100 MHz
60° 0.4, 0.69282, 0.4 97 x 88 %20 0.667 ps A =.40.2GHz 14989 100 MHz
75° 04, 149282, 0.4 93 X 86 X20 0.667 ps 2] 3-40.2GHz 14989 100 MHz
80° 0.4, 2.2685, 0.4 93 x 86 %20 0.667 ps & 5-40.2GHz 14989 100 MHz
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Fig. 5. The return loss of the triangular patch antenna.
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Table 4. Comparison of results.
AW 4 Wl 20% 5% 0% 455 60% e
7|8 0.44) 0.44) 1.74uj 2.84} 473w 2.64)
A A1 7 0.53u) 0.53u) 2.35%) 5.754) 14.34) 3uj
A | 3A294 | 2737 MHz | 378 MHz | 211.6 MHz 130 MHz 90 MHz 283 MHz
A o) o} o} ERE! o o o
Cell size | dy2 &d) | gy 2 & | 4y 12 22 j’; ig 2i j; :Z ii dy 14 &2
7194 1 1 1 1 1 1
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