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Design of Wideband Antenna for IEEE 802.11a
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Abstract

In this paper, we have designed and favricated the high gain and wideband microstrip patch antenna including IEEE
802.11a. To widen the bandwidth of microstrip antenna, firstly we have used the microstrip line-coaxial probe feeding
method and inserted a U-slot in the rectangular patch. Secondly, to improve the antenna gain, we have used a 2x2
array structure. From the measured results, wideband characteristics of 1 GHz bandwidth(5.110~6.142 GHz) for
VSWR<2 was obtained. The measured gain was 13 dBi in both the E-plane and H-plane at the frequency of 5.15
GHz, 5.35 GHz, 5.50 GHz, and 5.85 GHz
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Fig. 1. The geometry of U-slot patch.
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Table 1. Parameter of U-slot patch.
w Width of Patch x Width of Slot &
L Length of Patch y Width of Slot a

Slot-Length in the Thickness of the
a ¢
conductor (0.5 mm)

direction of W
Slot-Length in the Height of the Air

direction of L (3 mm)
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Fig. 2. The variation of S, in terms of (a).
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Fig. 3. The variation of Sy, in terms of (b).
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Fig. 4. The variation of Sy in terms of (x).
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Fig. 5. The variation of Si; in terms of (y).
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Fig. 6. The variation of Sy, in terms of (k).
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Fig. 7. Structure of feed.
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Fig. 8. Design of feed line.
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Table 2. Specification of patch antenna.

U-Slot 2x2
Array Antenna

5.150~5.875 {GHz]

Frequency Range

V:§:W-R <2
Input - Impedance 50 [€1
Radiation Pattern Directional
Antenna Gain > 13 [dBi]
Half Power Beam Width > 30 [deg.]
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Fig. 9. The antenna of U-slot array.

S-Parameter Magritude in dB
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Fig. 10. The simulated return-loss.
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Fig. 11. The simulated input impedance.
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Fig. 12. Photograph of test equipments.
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Table 4. Comparison of measurement result.
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Fig. 15. The radiation pattern of H-plane,
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Table 3. Measurement result of gain and HPBW.

% 2% 4%

Half Power
Measurement | Antenna .
Frequenc ain {dB] Beam Width
515 [GHz] | 13.75 [dB]| 3637 [deg]
Radiation |5 35 16Hz) [ 13.82 [dB]|  30.04 [deg]
Pattern of
Eoplane | 530 [GHz] | 13.52 [dB]| 3700 [deg]
5.85 [GHz] | 13.77 [dB]| 3677 [deg)]
515 [GHz] | 13.60 [dB]|  33.88 [deg.]
Radiation |5 35 (G171 [ 1323 (@B]] 3274 [deg]
Pattern of
Hoplane | 550 [GHz] | 1291 [dB]| 3223 [deg]
5.85 [GHz] | 13.54 [dB]|  33.67 [deg]
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Simulation Measurement

Result Result

Frequency 5.1343~ 5.110~
Range 6.0149 [GHz] 6.142 [GHz]

V:S-W:R <2 <2
Radiation Pattern Directional Directional
Gain > 13 dBi > 13 dBi
g:gnpmih > 30 deg. > 30 deg.
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