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ABSTRACT

In this paper, a novel design of a compact printed monopole antenna for wireless local area network (WLAN)
applications is investigated. The radiator with a patch of different line width and step-shaped ground planes is used to
reduce the antenna size. The size of the antenna is 16 x 17 x 1 mm® and is fabricated with a photolithography technique.
The simulated and measured results agree well. The resonant frequency of the investigated antenna is about 5.2 GHz and
can cover an impedance bandwidth of 1 GHz for the measurement result. In addition, we presented the measured radiation
pattern, presented the gain and efficiency measured in the required WLAN 5 GHz frequency band (5.15-5.825 GHz), and
confirmed that it can be used as a 5 GHz band WLAN antenna. The investigated antenna has a small size, light weight,
low cost, omni-directional radiation pattern, high gain, and high efficiency.
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Fig. 1 Structure of investigated antenna

Table. 1 Optimal design parameters(total antenna and
substrate size : 16 x 17 x 1 mm®)

para value para value
meter [mm] meter [mm]
Wt 2.4 Gapl 0.38
Wi 4 Gap2, Lgl 0.6
W2, W4 35 Lg2 33
W3 5 L1 3
Wgl 2.5 12,13 35
Wg2 3.9 L4 1
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Fig. 2 S11 of the investigated antenna with different Lg1
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Fig. 3 S11 of the investigated antenna with different Wg1

0

e—
\\:S§§§t\
e o
-10 T
S
P = gps oy
a
Z -20
g
S \
£
g
30 v
W1=3
——wi=4
-40 -—--wi=5
i i i

4.0 4.2 4.4 46 4.8 5.0 52 5.4 56 5.8 6.0
Frequency (GHz)

Fig. 4 S11 of the investigated antenna with different W1
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Fig. 5 S11 of the investigated antenna with different W2

0

|
\\\\\\\\ ’
10 D = g
B it
a
= 20
2
k: XN
£ \
£ %
© 30 \ -
<ooo- W3=3.5]
—was5
-40 ----W3=6.5
i i i i

i
4.0 4.2 4.4 4.6 4.8 5.0 5.2 54 5.6 5.8 6.0
Frequency (GHz)

Fig. 6 S11 of the investigated antenna with different W3
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Fig. 7 S11 of the investigated antenna with different W4

Table. 2 Bandwidth as a variation of Lg1

Lgl(mm) 0.6 2.1 36

Bandwidth(GHz) | 4.76~5.97 | 4.81~6.05 | 4.87~6.11

Table. 3 Bandwidth as a variation of Wg1

Wel(mm) 1.5 2.5 35

Bandwidth(GHz) | 4.68~5.72 | 476~5.97 | 4.83~6.13

Table. 4 Bandwidth as a variation of W1

WI1(mm) 3 4 5

Bandwidth(GHz) | 4.63~5.76 | 4.76~597 | 4.85~6.15

Table. 5 Bandwidth as a variation of W2

W2(mm) 3.1 33 3.5

Bandwidth(GHz) | 4.64~5.84 | 4.68~5.89 | 4.76~5.97

Table. 6 Bandwidth as a variation of W3

W3(mm) 35 5 6.5

Bandwidth(GHz) | 4.86~6.11 | 4.76~597 | 4.65~5.97

Table. 7 Bandwidth as a variation of W4

W4(mm) 0.4 35 5.6

Bandwidth(GHz) | 4.87~6.12 | 4.76~597 | 4.67~5.81
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Table. 8 Size of antennas for 5.1~5.8 GHz WLAN

References Size (mm°)
[6] 70x70x108
(7] 10x6x1.6
[8] 35%65%0.8
[9] 60x60x6
[10] 11.2x17.68%0.8

This paper 16 x 17 x 1
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