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Compact Planar Array Antenna of a Vehicle Navigator
for 5.8GHz DSRC scheme
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Abstract
In this paper, microstrip array antenna is proposed for the wireless communication of DSRC(dedicated short
range communication) scheme at 58GHz, which works as a part of the Navigation terminal. The microstrip
patches minimized from a rectangular microstrip antenna with a half wavelength are arrayed to be mounted on
the narrow and long area in the top side of the navigation terminal. Besides, the array antenna can limit its own
beamwidth to the driving lane and has better directivity. It is simulated to verify the validity of the proposed
application. The prototype fabricated has a volume of 18x40x0.8mm°. From the measurement, it has circular
polarization performance of 4dB axial ratio over 40MHz frequency band. In addition, antenna gain of 6.2dBi

and 3dB beamwidth of 70° at cross section of driving lane have been achieved.
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Fig.1. Configuration of ETC system operation =
(a) Navigator combined with OBU antenna, (b) Existing
OBU microstrip antenna, (c) Wireless communication
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Fig. 2. The proposed antenna mounted on the Navigator
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Fig. 3. Proposed array patch antenna
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Fig. 4. Dimensions for a designed single patch
O 4 dAE ot dAtmiR( el FoR

Markers

m1: 5.702GHz, m2: 5.806GHz, m3: 5.74GHz
0.00.

{
|
i
10,00 I
|
|
|

S(11) [4B]
8
8
;
3
2

2
d

3
o
ko

570 575
Freq, [GHz]

(a)

o L ) m1 57420GHz
" TR "Wrgg\xu mag007 ang: -1420dsg

Fig. 5 Simulation results for a designed patch array antenna
(a) reflection coefficient, (b) impedance contour on the
Smith chart
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Fig. 7. Simulated radiation patterns of the array antenna
(solid line: y-z plane, dotted line: x-z plane )
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Fig. 8. Photo of the fabricated array antenna
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antenna(solid line: y-z plane, dotted line: x-z plane)
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