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[Abstract]

In this paper, we propose 1x2 array antenna with dual linear polarization characteristics for
mmWave band operation. The proposed antenna is designed two microstirp feeding structure and FR-4
substrate, which is thickness 0.4 mm, and the dielectric constant is 4.3. The size of 1 x2 array antenna
is 233 mmx233 mm, and total size of array antenna is 13.0 mmX6.90 mm. From the fabrication
and measurement results, bandwidths of 1.13 GHz (28.52—-29.65 GHz) for port 1 and 1.08 GHz (28.45
—29.53 GHz) for port 2 were obtained based on the impedance bandwidth. Cross polarization ratios
are obtained from 7.68 dBi to 16.90 dBi in case of vertical polarization, and from 7.46 dBi to 15.97
dBi in case of horizontal polarization for input port 1, respectively. Also, cross polarization ratios are
obtained from 8.59 dBi to 13.72 dBi in case of vertical polarization and from 9.03 dB to 14.0 dB in

case of horizontal polarization for input port 2, respectively.

» Key words: Patch Antenna, mmWave, Antenna Feeding Structure, Dual Linear Polarization,
Cross Polarization Ratio
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I. Introduction
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II. Proposed Antenna Structure

13.00 mm

6.90 mm
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Fig. 3. Simulated 3-D radiation pattern in
28.1 GHz when feeding point is port 1
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Fig. 4. Simulated 3-D radiation pattern in
28.1 GHz when feeding point is port 2
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Fig. 5. Simulated 2-D radiation pattern when
feeding point is port 1
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Theta f Degree vs. 68

Fig. 6. Simulated 2-D radiation pattern when
feeding point is port 2

III. Fabrication and Measurement
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Fig. 8. Measured return loss results of the
1X2 array antenna
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Fig. 9. Measured 2-D co—pol. radiation patterns when
feeding point is port 1 at the 1X2 array antenna(Pol.-V)



Design and Fabrication of Dual Linear Polarization Antenna for mmWave Application using FR-4 Substrate 75

Fig. 10. Measured 2-D radiation patterns when feeding Fig. 13. Measured 2-D co—pol. radiation patterns when
point is port 1 at the 1X2 array antenna(Pol.-V) feeding point is port 2 at the 1X2 array antenna(Pol.-V)

Fig. 11. Measured 2-D co-pol. radiation patterns when Fig. 14. Measured 2-D cross—pol. radiation patterns when
feeding point is port 1 at the 1X2 array antenna(Pol.—H) feeding point is port 2 at the 1X2 array antenna(Pol.-V)

Fig. 12. Measured 2-D cross—pol. radiation patterns when Fig. 15. Measured 2-D co-pol. radiation patterns when
feeding point is port 1 at the 1X2 array antenna(Pol.—H) feeding point is port 2 at the 1X2 array antenna(Pol.—H)
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Fig. 16. Measured 2-D cross—pol.
feeding point is port 2 at the 1X2 array antenna(Pol.—
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Table 1. Measured characteristics of co-pol. and
cross-pol at the 1X2 array antenna (a) when
feeding point is 1, (b) when feeding point is 2
1X2 Array Antenna(Port 1)
Freq. Pol. V (dBi) Pol. H (dBi)
(GHz) Co-pol. Cross-pol. Co-pol. Cross-pol
Gain Gain Gain . Gain
26.5 2.33 -7.98 2.27 -8.01
27.3 3.45 -9.24 3.31 -8.63
28.1 474 -12.16 479 -11.18
28.9 4.86 -4.69 4.88 -4.43
291 3.90 -3.78 4.00 -3.46
(a) When feeding point is port 1
1X2 Array Antenna(Port 2)
Freq. Pol. V (dBi) Pol. H (dBi)
(GHz) Co-pol. Cross-pol. Co-pol. Cross-pol
Gain Gain Gain . Gain
26.5 1.91 -7.43 2.19 -7.42
27.3 3.30 -7.60 3.41 -7.71
28.1 4.67 -9.05 4.69 -9.31
28.9 435 -4.60 4.39 -4.70
291 3.80 -4.79 3.89 -5.14

(b) When feeding point is port 2

IV. Conclusions
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