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Design of Dual-band Dual-Polarized Array Antenna for 5G
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Abstract

In this paper, we designed a dual-band dual-polarized 4x1 array antenna operating at 28GHz and 39GHz bands.
The dual band was implemented with a dipole and a parasitic strip, and the dual polarization was implemented by
crossing two dipole-strip antennas and applying a phase difference to the two ports. Here, the parasitic strip acts as a
director and the flat conductor acts as a reflector, which increases the gain of the antenna. The feed line used a
U-shaped microstrip line with a dipole vertical conductor as a ground surface. The dual-band dual-polarized cross
antenna was designed as a 4x1 array antenna in a linear array. At this time, when the phase difference between two
ports of the cross antenna is -90° the level difference with the cross-polarization became 15dB. When the phase
difference between the array elements is changed from 0° to 135°, the maximum beam steering angles of 30° and
22.5° and the maximum gains of 13.6dB and 13.1dB in both bands was obtained. And the frequency bandwidth in
the two bands was 5GHz and 3.5GHz, satisfying the bandwidth required for 5G service.
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Fig. 1. Dual-band dual-polarized dipole-strip antenna
(@) yz plane (b) xz plane (¢) 3D antenna

T3 to|Fo FHEE detd &5 Jeof &
T(Balun) 0.& FA3t] Tho|Eo iAo z
e AFE FEstA o). 18 1o 19
1) 1(b)e] HEHVE AAE WAAA olFHT}
E*ég °é8 WARFEY Fxo|t}, ol 7| ~E
FAR Ad 2EfL WA u AA
7 BEF 7]*@ iE%A FAF £8S Yo, o
a2 ZA3H8). 18 1)l P,
3 p z% zUq E}Oliﬂr xz¥ tolEe| g7 ZEo|
i, 7 ZE Aojof] g4 AE 2Hste date
it EAS A 3t B =RddAe 3d =A4
Aol F 7HE o]FU tolE-2EY FEHUE A
AR WAL A wjgste] a0]59] o]FHY
o|FHu} wjdote S AA 8T
. Zat 2 EAM
B =RoA AAZE QU] AA seiwels
a9 19 Folxitt. AA stebvlels ohetuEre] W
st @& Qe WAREA EAS 153 A4
£l Ansys HFSS 2022 R1C.E HEAsle] 232 35}s}
Aok sEErEY] 2713E AFEY, tolE 4
oj(L)et 7KW 2EY Aol 28GHzSt 39GHz

o)A 1234 dgdsls dol2 34tk tho)
Z Z(w)d N4 2EY F(w), dolE F4F Z
(w3) 0.3mmZz 393, to]Z3 ~EH| 7HZ(g),
tolE3} BH wAl) A(g), tolE 4 74
(@) 0.1mmZ 3t FAAZNA AiEE
BolLye 1454l APk LimmZ 3F}3, o
o]Z FAX Zo(Ly)= LET IA 3tk olw
AT FAAE MR Ee)e) 36013, FAMH
0.1lmmo|t}.

79 2% tolE Zojd] the el WAk
ojth, Lio] F7FsHH 28GHz el FXIF3h4(h)

= A&k, 39GHz Wee] FXFu(f)= oFKE
Zagit 19 32 7Y 2EY Z=l°l°ﬂ e HhAL
EAolt}, Lol wet f= WHakAuh f& WakA ¥
=4 I8 4= HolE Foll e E‘}/‘}t"a‘olﬁ}. W)
= & O MSARITL o|9pto] vetwEre] W
sloll & EAS E4ste] ZE Fetvet e A

a}m_, ATOR B A4S UEHEE L w,

£ At olgA 3 HAFS Li=Smm,
L2:2.07II]III, W1=0.3mm°] E}

_3|:|: ———ee Ly = 4.5mm
| L,= 5.0mm
— L= 55mm

B oo .

15 20 25 30 3> 40 45 ab 5.5
Fraq [GHz]
J%l 2. Cio|E Zo| Liof wE HRAREA
Fig. 2. Return loss for different dipole lengths of L;

0

=10

15 20 25 30 335 dn 43 a0 33

a8 3 AER 20| Lof wE HiAREA
Fig. 3. Return loss for different strip lengths of Lo



112 5G& olgtY olFHst wEet

211 [dB]

I ;
=30 wy= 0.25mem i
— wy= 0 30rmm
— W= O35
15 20 25 30 35 40 45 50 55
Freq [GHz]
3% 4. CHO|E £ wiof w2 HiALEA
Fig. 4. Retun loss for different dipole widths of w;

a8 59 62 Tol& 3 dolst Fof wE ut

Agdot), Ly f& IA WAL, wis £i3}
65 S0 WA 21HBE L%} wE O
AASE= 2093 gelvelo|t)

U 548

=]

10
]
=20
w
a0 ——— Lg= 2 0mim
— L= 23mm
— Ly= Z6mm
=41
15 20 25 30 EL 40 45 50 L1

Frag [GHz)
1% 5. Clo|& 28 20| Lo e HhAEA
Fig. 5. Return loss for different dipole vertical lengths of Ls

w11 [d5]

=301 ———— W= .'::-11|T"'l'| i
— = hBeeT i
wiy= .Brnmi
=40 1
15 20 25 30 5 40 45 50 55
Freq [GHz]
02 6. CHOIE AR E o T2 HARA

Fig. 6. Return loss for different dipole vertical widths of ws

a9 78 golEd 78 2EY Ao wE wh
AEARA, M g% 0] ?‘50 1%1‘3} a}et e

BHS B3 ol F A5 dole Y 2Ey 2

ol(LyE 1HY 23mmE A3, ThOlE 3
B £ gAARY HAHOE AMGHER To|E
I} 1E

2 Zo] 219l 0.6mmE A3IYTh TholZ}

71 2EY 142 HE A8l 0.2mmE B35S
o} o|gA et g HASsta YA, tolE
dolgt % 7|14 2EY AolE At & |
< HAskg el gholth

1]
=10

=20

511 [dE]

30

=40 1
15 20 25 30 35 40 45 50 55

Freq [GHz]
J2 7. Clo|Ext 7| AER 24 gol| mE HRAEA

Fig. 7. Return loss for different dipole-strip gaps of g

E 1. Lt m2telEtel Zk
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Ref. Type Size [A] Bandwidth [GHZ]
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6] | ME dipole 2.7x1.2x0.02 235-415
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