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Gap-Coupled Series-Fed Millimeter-Wave Array Antenna
for Automotive Radar Applications
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Abstract

In this paper, the design of a gap-coupled series-fed microstrip array antenna, which suppresses beam tilting characteristics to realize
the broadband, is presented. Based on the unit antenna, this application is extended to a gap-coupled series-fed microstrip array antenna
to be applied to an antenna for a 79-GHz millimeter-wave band vehicle-based radar. Measurements were performed to validate the
designed antennas for use in automotive radar applications.
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Fig. 1. Microstrip array unit model & current distribution.
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Fig. 2. Simulation result of Microstrip array unit model.
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Table 1. Antenna parameter(mm).

No. Weight Gap L, D,
1, 18 0.5963 0.1552 1.0245 1.221
2,17 0.5975 0.1550 1.0245 1.221
3, 16 0.6173 0.1513 1.0243 1.221
4, 15 0.6725 0.1417 1.0236 1.221
5, 14 0.7605 0.1282 1.0223 1.221
6, 13 0.8576 0.1155 1.0206 1.221
7, 12 0.9358 0.1066 1.0191 1.221
8, 11 0.9818 0.1018 1.0182 1.221
9, 10 1 0.1 1.0179 1.221
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Fig. 4. Simulation result of 1x18 linear array antenna.
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Fig. 5. 4x18 planar array antenna design.
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Fig. 6. Simulation result of 4x18 planar array antenna.
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Fig. 7. Fabricated antenna PCB.
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=

N[ S 0 AN, [ smulation (19)
—Mea. 1 (79, OSP), 15 7 —Mea. 1 (79, OSP)
‘ | —Mea. 2 (79 0sP) / —Mea. 2 (79, OSP)

)
e
Gain (4Bi)

b}

omnzne

o35 60 45 30 -1 1530 45 60 75 60 45 30 15 _0 15 30 A
Theta Theta

(b) Azimuth EA} o€l
(b) Azimuth rad. pattern
J8 9. AFE <telve] 34 A3H79 GHz)

Fig. 9. Measured beam pattern of antenna(79 GHz).
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