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Design of broadband dual-band dual circularly polarized millimeter
wave antenna for SG mobile devices

Yang Xuan, Yao Daibo,  Yang Chengkun,  Guo Qinggong
(College of Electronics and Information Engineering, Sichuan University, Chengdu 610065, China)

Abstract: A broadband dual-band dual circularly polarized millimeter wave single-fed antenna is designed. The
antenna operates in n257(26.5-29.5 GHz) and n260(37.0-40.0 GHz) bands simultancously. Compared with the
traditional circularly polarized antenna, irregular patches stacked up and down are used to realize dual-band dual-
circular polarization and improve the isolation of signal reception and transmission. By adding a curved parasitic
patch, the antenna extends the axial ratio bandwidth. Rectangular gaps in the metal-frame are used to improve the
antenna gain and expand the antenna bandwidth. The measurement results show that the relative impedance (<—10 dB)
bandwidth at low frequency and high frequency are 20.4% and 17.0% respectively, and the relative axial ratio (<3 dB)
bandwidth of dual-band dual-circular polarization are 14.9% and 11.4% respectively. The antenna bandwidth covers
n257 and n260 bands, which can be used for communication between 5G mobile devices and LEO satellites.

Key words:  dual-band dual circularly polarized, millimeter wave, LEO satellite communication, 5SG mobile

equipment, broadband

B S AF Ok 5 HACKS Sh il A (SG) BEAR MY & R, Jo B A RS 8l i 40t 8 HI0 1, Y Wi Ay J6 4R 0 ik 28 15 48
B, ATRLT A 00 5 B PR Bl . 22K (MM-Wave) i BEZE i e L3R [a] B3 T 5 1 T B R OG22 Kk il fik %
SCRF AT A AR R | S AR A A SRR R, DL R T AT v g Al ok 1 2 8 D ae

F T 2 K0 BE 115 5 ) S8 0 AR A, 6 b T E AT 22 oK A 5 A% i i 2 IR R A Ry, AR o 8 L i o
AR M7 35 245 5, SR AR T A (LEO satellite) 15 #2 5 8 2 % ¢ 5 #2047 38 15 B W7 2 BT SR, KL T
S 55 b T 1R A 3 A 22 SR FH RUURL IR A Ak K 2, A4 v W AR BRI RN 5 Bl S A B s B2 10 SOk [8] 4 4R T —Fh
BT RS FRAG BN LI ST A0 U 0L IR A Ak K 28, K26 AR G BELTHE 98 43 90 R 14.7% F1 28.4%, AH Xl b 47 5 (il Lo
AR<3 dB JIr X W7 (4 TAEA 58) 43 51 1y 8.8%. 4.5%, 454 fa H(H A S vk AR A o SCHR [11] 428 17— 5 5 XU XL
WAk B S MR R 2k, KA Syy AT BRATHT 98 R 114.7%, H8XF 4h FLHE 56 43 3 R 60.2%( 1.8~ 3.3 GHz) Fll 32.7%(4.6~

* AR EE:2023-07-11; 81T H#3:2023-09-12
BEEWH: H%KARBAEELTH (U19A2054)
BEAR: i abc15237979332@163.com.
BIS1EE 58K, guogingong@scu.edu.cn,

103003-1


https://doi.org/10.11884/HPLPB202335.230216
mailto:abc15237979332@163.com
mailto:guoqingong@scu.edu.cn

oW ok 5 R R

6.4 GHz) , PEREMR A, {H b T 454 &2 24 AR 54040, JCuk s 1 R AR BE T4 o SCiik [12] #2408 T A 4 s fE 42
FF R KU XL W Al HE B W e 1x4 R LR 437, T 5 T8 T R4k 28/38 GHz Y W e AL S e vk, (R 45 52 2%, Hg
SCHR G RUIR Ak R G SRR BN . BB B, B Bl IR A S K I KR A T 5T 2 BT S oK K 2R sub-6G R 3k T
12 TR 4 v A 4 i 70 T SHE 12 46 ] 0180 /D B K 2 DR I 38 135 %) 0 (530 B A R 228 AR e S i ¢ 17 B 1) B0 P 25 4 5 4%
B A0 U Bl A 2 U1, M BT A 5, A SCRE SR A8 A T B SR AR 5 K, 3 e B A R Dk SR XUB R 8 A Ak 5
¥, R e SR TRk & S LIRS FR R TR AR A, L OO A BELIE 7 5 R LU S 58 4 — 3 B KT, TR A A R s
T 4 S HE S R 2 8 S Al 5 1) A

AR SCBET T — o 5 7 USR5 A B9 22 R Il Bt Rk o SR b T =4S Ofi R HE 2B 0 A B D Bl I - S B RUSR
MR M AL, 8 TE SRR B . a5 25 M 23 A BB A, 0B TR 96 . 2ol RELEINE 56 %3
BRI 4 i S AE b, 38 0 0 20 T 48 B R Ok el st RZ MG 25, IEdh R R vE . RE&FT UL T 5G B3z & 51KHL
T EMZR .

1 XR&igit
1.1 R&ZITEE

KR B 20 I 4 i b 1) S5 T B BRI 5 Sl , 308 ok S5 T2 245 0 01 3R 42230 114 7 S T T Ty B 1E 58 43 25
DLy A (R AR AR B 0 o R 4 5 (B W AL U0 9 25 (R A R R S 81T, A7 AR A 25 1) B IEAS B LI, DA™= AE AN 25 [H)
IE SRR AL B3 i, O EL AR IR AR AF, A 25 ¢ = £90°, R AR B ANl 1 o .

ANTI R 2 F, B AR PR RE AN . ANT2 51 AT 2 Rk 5 5 = 0t R AR A i, [RIEE 5 1 205 7 A 4
RO M A R . ANT3 76 T )22 0 3 S0 B0 h) 79 > 2 A 2 il 00l e, 25 i ) 2 2 00 e S8 3 4 v 1 R 4 % B A el
M GE o IR 2 28 A 0 F ol i 55 4 B0 R, HEIN T R A B B AR, AL T o A T, 7 A5 Y 43 5 0 IE
28, P T ROl LA T8 o R 2R VAR X A BU T S B e An 18] 2 PR o

14
12
10 -

axial ratio/dB
(o]

0
26 27 28 29 30 31 36 37 38 39 40 41 42 43

(a) ANT 1 (b) ANT 2 (c) ANT 3 freq/GHz
Fig. 1 Evolution of antenna Fig. 2 Effect of antenna evolution on axial ratio bandwidth (AR BW)
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Fig. 3 Antenna element
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Table 1 Dimension parameters of antenna (mm)
H, H, H; Wy Ly, w W, L,
0.813 1.3 0.508 1 9 2.1 1.7 1.7
Ly G Cy Ly We L, Ly Lp
9.6 0.9 2.3 4.6 0.5 1.1 5.6 2.6
Cl r r Lyoutl L() Linx Liny Linyl
1.2 0.2 0.4 4.8 5.9 7.8 8.6 8.6

Fig. 4 Electric field distribution of the upper patch at 28 GHz
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Fig. 5 Electric field distribution of the lower patch at 38 GHz
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Fig. 6 Structure of the antenna integrated frame
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Fig. 7 Picture of antenna processing sample Fig. 8 Picture of antenna test scenario
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Fig. 9 Simulated and measured VSWR Fig. 10  Simulated and measured AR BW
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Fig. 11 The simulated and measured gain at 28 GHz
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Fig. 12 Simulated and measured gain at 38 GHz
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Fig. 13 Simulated and measured cross polarization at 28 GHz
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Fig. 14 Simulated and measured cross polarization at 38 GHz
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Table 2 Comparison of the proposed antenna with the other dual-circular-polarized antennas

antennas ~ year  operating frequency/GHz  relative impedance BW/%  relative 3 dB AR BW/%  relative size//, feed mode
Ref[7] 2018 2.55/6.0 14.7/28.4 8.8/4.4 0.22x0.22 single feed
Ref[8] 2019 2.4/5.2 20.4/12.6 16.6/5.7 0.30x0.32 single feed
Ref[9] 2022 5.15/6.32 27.5 2.7/4.4 - single feed
Ref[10] 2022 18.9/28.5 - 26.4/24.6 0.69%0.69 reflecting surface
this work - 28/38 20.4/17.0 14.9/11.4 0.89%0.84 single feed
3 & i

BETE T — P 5 25 RO LR A A 22 K s R 4k, H T VR A1 56 78 75 n257(26.5~29.5 GHz) | n260(37.0~40.0 GHz)
WEBL o RER AR BT W R OR 6 AR N 114 45 T 308 FL AR A5 IR W Ak RS 4 5 30 3k 5 | 25 il %) 2 A W0 1 AN S BURR A 5t
B, 5798 Tl EEHE S8 o SE AR X BEBT A B 4 A 2] 20.4%. 17.0%, 22 A7 JE B9 AR il HEHE S8 20 0 38 B 14.9%., 11.4%,
28 GHz B 34 25 4 6.06 dBi, 39 GHz B 34 25 hy 3.55 dBio K &R (1) U UL IR A A 1 2 i T 22 K D15 55 M & 1 i s
AT LA T 5G # 8l a5 IR EL PR i 15 .
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