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A Broadband Millimeter-wave Array Antenna by Using
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In this paper a broadband millimeter-wave array antenna has been designed at 60-GHz band to be used in
millimeter-wave small cell antenna module. An aperture coupled patch antenna has been used with inverted patch
and air gaps are introduced in between ground and patches. Some unfed patches (dummy patches) are applied for
obtaining stable high gain in a broadband. The performance of the antenna is dependent on the air gap, dummy
patches and the thickness of the upper substrate. The air gap has been tuned and the performance has been
compared. The antenna shows 55 GHz to 65 GHz bandwidth for | S11 | <=10 dB and very flat peak gain w.r.t.
frequency for a single antenna. Peak gain for the single array is obtained 10 dBi. Beamforming with 16 such
antennas has been shown to steer the beam = 50 deg at a low variation less than 3 dB.
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Fig. 2. Top view of antenna design.
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Fig. 3. Antenna dimensions.
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Fig. 12. Beamforming array.

|
1.
k-

5

1,
-3,
-7
=1,
=1,

-3
=g

¥

=3,

=3,
-4

dB{GainTotal)

SZ25E+000

. ZTB5SE+000

- WSIIE 000

.O1B5E 331

2254E-2a1
BO1QE-OD1

F7EGE+DOL
Theta

DINBE+D30
ZDFNE 030

1697E+0a1L
S941E+0a1

Wy 23E-0a1
BETIE+DDL
2917E+«0aL
TAE1E+001
1405E+8a1

13 57

GHzT®» 3 D 84—~
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