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Performance Comparison of 28 GHz Array Antennas for 5G Mobile Devices
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In this paper, three types of array antennas for 5G mobile devices operating at 28 GHz were designed, and their performances were
compared. The isolation between antenna elements was compared based on S. The Sy of dipole, slot, and patch type are —13.76 dB,
—16.88 dB, and —11.47 dB, respectively, with the slot-type antenna having the highest isolation. In order to compare the beam
coverage performance, several characteristics such as beam width and maximum beam steering angle were analyzed. The analysis shows
that the slot type has the widest steering angle of 63° while the patch type has narrowest with 36°. In addition, to verify the performance
of the antennas in the actual usage environment of the device, antenna characteristics in talk mode and data mode were analyzed through

simulation. The results confirmed that the slot-type array antenna is the most suitable array antenna element for 28 GHz 5G mobile
devices.
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Fig. 1. Basic structure of three types of antenna elements
for array antennas for 28 GHz 5G mobile devices.
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Fig. 2. Return loss of dipole, slot and patch antenna.

56 @2 28 GHz Wl gdeivte] ey Bty ¥ A5 vy dF

Realized Gain [dB]
N
o

104

-10

Realized Gain [dB]

10

10

-20

-10

Realized Gain [dB]

10"

-10-

-20-

-10-

0

330 — 1 30| = XY-plane
/ \'\\—0— YZ-plane
300/ \ 60
/ \
270 I 90
240 /120
o >
210 ———— 150
180
Theta [°]
(a) Thol &
(a) Dipole
0
330 — 7 —_ 30 —= XY-plane
) //’ \\—0— YZ-plane
300/ \ 60
270 - 90
\ /
240. /120
N ,//
~ {_ N
210 ———— 150
180
Theta [°]
b) €%
(b) Slot
0 -
339//”*""'»\\30 —=— XY-plane
" | —*— YZ-plane
300/ 60
l270 1 90
\
240\ /120
AN !
e - //
210 ———— 150
180
Theta []
(c) WA
(c) Patch

28 3. TSk PAsRE
Fig. 3. Radiation pattern of single antenna.

1. ol E,

=%, WA SFdEH e 54

Table 1. Characteristics of dipole, slot and patch antennas.

Dipole | Slot Patch
Maximum gain [dBi] 5 5 8
10 dB return loss bandwidth [GHz]| 6.17 3.56 0.68
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Fig. 4. Design of array antennas for 28 GHz 5G mobile de-
vices.
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Table 2. Performance of dipole, slot, patch array antenna.

Dipole Slot Patch

Isolation(S,1) [dB] —1376 | —16.88 | —11.47
Maximum gain [dBi] 11.02 11 15

5 dB beamwidth [°] 25727 | 273.63 | 11332
Maximum beam steering angle [°]| 55 63 36
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Table 3. Characteristics of dipole, slot, patch array antenna

in talk mode.
Dipole | Slot Patch
5 dB beamwidth [°] 313 13132 | 143
10 dB beamwidth [°] 52.5 1541 | 1215
Maximum beam steering angle [°] | 49.7 30 36
Maximum gain [dBi] 14 112 17.23
Maximum SAR [W/kg] 2.56 0959 04
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Table 4. Characteristics of dipole, slot, patch array antenna
in data mode.

Dipole | Slot Patch
5 dB beamwidth [°] 2413 | 109.66 | 101.22
10 dB beamwidth [°] 2809 | 283.5 | 169.72
Maximum beam steering angle [°] | 53 54.3 35
Maximum gain [dBi] 13.8 13.6 15
Maximum SAR [W/kg] 0.151] 0349 0.133
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