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Design of Dual-band Planar Dipole-Strip Array Antenna
for 5G Handset
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Abstract

In this paper, a dual-band 4x1 dipole-strip array antenna operated at 28GHz and 39GHz is designed to be applied
to antenna-in-package(AiP). The dipole antenna is fed by a microstrip line and the strip is fed by a coupling with
the dipole. Two poles of the dipole antenna are arranged separately on both sides of the substrate to utilize the line
feed; one pole is on the ground plane, and the other pole is located on the other side of the substrate. As the phase
difference between the neighboring ports of the array antenna changes, the gain and beam steering angle of the array
antenna change. When the phase difference is changed to 0~135°, the gain at 28GHz and 39GHz changes to
8.9~8.2dB and 10.2~9.4dB, respectively, and the beam steering angle changes to 0~39° and 0~30°, respectively. The
designed array antenna has a thin thickness of 24.5mmx3.34mmx(.324mm in size and - 10dB bandwidth of
26.6~29.7GHz and 37.6~40.3GHz in both bands, which has a bandwidth of about 3GHz.
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Fig. 1. Dual-band dipole-strip antenna
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Table 1. Antenna parameters

Variable Valug(mm) Variable Value(mm)
L1 5 w1l 0.06
L2 2.75 w2 0.16
L3 1.8 w3 0.1
Lf 05 wf 0.5
g 0.14 h 0.254

15 20 25 30 35 40 45 50
Freq [GHz]
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Fig. 2. Return loss according to dipole length L1
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Fig. 3. Retun loss according to strip length L2
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Fig. 4. Retumn loss according to strip width w2
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Fig. 5. Retun loss according to gap g of dipole and strip
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Fig. 6. Current distribution on the dipole and strip
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Fig. 7. Dual-band 4x1 dipole-strip array antenna
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Fig. 10. 3D radiation patterns of array antenna (=45°)
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Fig. 11. 2D radiation patterns of array antenna (3=45°
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Table 2. Beam steering angles and gains according to
phase difference

100 28GHz 39GHz
e[°] | GlBl | 6[°] | GdBl
0 0 894 0 102
4 13 889 9 964
%0 27 884 20 82
135 % 821 £ 943

1 m1=26.6GHz
=307 m2=29.7GHz
1 m3=37.6GHz
-357 m4=403GHz

15 20 25 30 35 40 45 50
Freq [GHZz]
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Fig. 13. Return loss of dual-band 4x1 array antenna
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Table 3. Comparison between this paper and other papers
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Ref. | Antenna sizelmm] BE}réj:'vzlt]jth Pea[ll;Bg]]ain
[11] | patch 275x285x0.66 | 365 2.19 | 10.06/ 10.2
n patch 19x4.4x1.12 335585 | 105 119

dipole 19x1.2x1.12 334/ 407 | 87/ 100
This | dipole 24.5x334x0.324| 310/ 270 | 894/ 10.2
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