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Design and Fabrication of a Planar Inverted-F Antenna for
the Wireless LAN using the 5 GHz Band
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Abstract

A compact, lightweight and low-cost Planar Inverted-F Antenna(PIFA) for wireless LAN communication in the
5 GHz band is designed. The antenna is designed using the IE3D, the simulation tool of the Zeland Inc.. The
characteristics of the implemented antenna are measured and analyzed. The antenna is resonated at the 5.25 GHz
and its bandwidth is about 580 MHz under the condition of VSWR<1.5.
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Fig. 1. (a) Microstrip patch antenna, (b) Transmissionline model of the patch antenna.
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Table 1. Design spec. of the antenna.
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Fig. 4. Side view of the designed PIFA.
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A8 7. A9 v 3349 B
Fig. 7. 3-D view of the designed PIFA.
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Table 2. Design parameters of the antenna.

Para-
Ang, N\Jneter| 5 b ¢ d e f
No.

1 14.75| 4 15 [2.75 |6 1

2 15 4 1.5 [25 1625 {0.75
3 1525 4 15 1225 {65 |05
4 13751 4 1.5 [3.75 |5 2

5 14.5 4 1.5 {3 57 125

£ 3. gA%0%9 U
Table 3. Resonant frequency and bandwidth,

Ant. No. | Resonant Freq. (GHz) | Bandwidth(GHz)
1 5.041 1.2 (4.55~5.75)
2 5.071 1.2 (45 ~5.7)
3 5.036 1.1 46 ~5.7)
4 5.143 1.05(4.65~5.7)
5 5.25 1.3 (45 ~5.8)
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Table 4. Variation of the VSWR versus frequency.

at. No.
5
Freq(GHZ 1 2 3 4

4.105 2.166 | 2366 | 2408 | 2.639 | 2.04

4.211 1.859 | 2.015 2.05 2221 | 177

4316 1.637 | 1.764 | 1.794 | 1927 | 1.575

4.421 1474 | 1.579 | 1.606 | 1.714 | 1433

4.526 1352 | 1443 | 1469 | 1.558 | 1329

4.632 1261 | 1343 | 1369 | 1444 | 1.253

4.737 1.194 | 1.271 | 1.299 | 1359 | 1.197

4.842 1.146 | 1223 | 1.253 | 1.299 | 1158

4,947 1114 | 1195 | 1227 | 1258 | 113

5.053 1.099 | 1.184 | 1.219 | 1.234 | 1.11

5.158 1.099 | 1.189 | 1.225 | 1.226 | 1.096

5.263 1116 | 1208 | 1244 | 1.232 | 1.09

5.368 1.147 | 1.242 | 1277 | 1255 | 1.1

5474 1.195 | 1.293 | 1.327 | 1295 | 113

5.579 1.262 | 1366 | 1.399 | 1.355 | 1.183

5.684 1354 | 1466 | 1.501 | 1439 | 1.26

5.789 1477 | 1.603 | 1.641 | 1.551 | 1365

5.895 1.643 1.79 1.834 | 1.698 | 1.506

6 1.866 | 2.046 | 2.101 | 1.887 | 1.692
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Fig. 8. VSWR of the designed antenna.
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Fig. 11. Antenna A(antenna mounted on 19mm X

19mm substrate).
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Fig. 13. Co-polarized radiation patterns of the antenna A. (a) E-plane, (b) H-plane.
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Fig. 14. Cross-polarized radiation patterns of the antenna A. (a) E-plane, (b) H-plane.

464



A8 15, Y B3 @ 7= A719 )% o)
A7a Qg

Fig. 15. Antenna B(antenna mounted on the real
sized substrate of the commercial LAN

card).
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I8 19, el Co) FHs EAE. (a) E-9, (b) H-H
Fig. 19. Co-polarized radiation pattern of the antenna C. (a) E-plane, (b) H-plane

38 20. <tEY Co 2w BAlE. (a) E-9, (b) H-¥
Fig. 20. Cross-polarized radiation pattern of the antenna C. (a) E-plane, (b) H-plane
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