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A low-profile dual-polarized microstrip antenna with
reconfigurable beamwidth

LIN Xuan,LIU Lu” ,CHEN Peng

(School of Ocean Information Engineering, Jimei University, Xiamen 361021, China)

Abstract : [Objective] To meet the demand for the real-time adjustment of signal coverage in the internet of everything, herein we
study a reconfigurable microstrip antenna. [ Methods] A low-profile dual-polarized microstrip antenna with reconfigurable beamwidth
is proposed. This antenna adopts a dual-polarized coaxial feeding structure and is equipped with four pairs of parasitic structures
loaded with diodes. By changing the working state of the diodes on the parasitic structures, the operating mode of the antenna can be
switched. [ Results] In the proposed antenna, four radiation modes exist, with corresponding beamwidths of 66. 95°,94. 49°,90. 65°,
and 129. 36°. Among them, beam directions in those 94. 49° and 90. 65° modes are — 16° and 16°, respectively. [ Conclusions]
Measured results of the designed microstrip antenna agree satisfactorily with simulation results. Additionally, the introduction of the
parasitic structure in this design exerts a minimal impact on the antenna’s matching characteristics, thus ensuring high matching
compatibilities in different operating modes. This design can flexibly adjust the beamwidth through DC bias voltage, so that

advantages such as convenient and efficient regulation, simple configurations,and low manufacturing cost are offered.
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Fig. 1 Structural diagram of dual polarization microstrip antenna
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Tab. 1 Specific parameters of dual-polarization microstrip antenna

28 Bl 28 Hfy
Lg/mm 23 d /mm 7
Ls/mm 100 L/mm 170
L;/mm 170 Hs/mm 4
r/mm 0.55 H¢/mm 1
R/mm 1.54 € 2.2
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Fig. 2 Parasitic structure
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Tab. 2 Specific parameters of the parasitic structure

e ¥l 2 sl
Wp/mm 6.5 h1/mm

Lp/mm 11. 25 hs /mm 5

d, /mm 0.5 Ko /mm 14
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Fig. 3 Structure of low-profile lobe width reconfigurable

dual-polarization microstrip antenna
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Tab. 3 The relationship between the antenna mode and

the diode status

i PIN1 PIN2 PIN3 PIN4
i — ok ok #ak ik
His #ak S Hak ik
= Mk ok ok 53

g Lk ] ok ]

P 4 25t A R — RS X Y iy o 7 ) 2 THT R O
T 853 A P Ha] DL I 25 PIN A5 LR i (B
—), W AR AR HL . 2 PIN A S I (R
BV LD R Sty o SR R S e S B TR (VS R
TR T T A R I A, B LR R RS 5 A
VRREARE BN TSR BL A R AR v



* 672 -

BRI CEARBRA RO

2025 4F

S (A
204124

18374 1

14.2976

12.2594
10.2211
8.1829
6.144 6
1.106 4
2.0682
0.0299

Jod(Am)

20.691 4
I]S 6267
16.562 0

14.4973
124326
10.3679
8.303 1
6.2384
41737
21090
0.044 3

(a) fiX—

(b) FE

B4 Ao At

Fig. 4 Current distribution comparison

2.2 HESRSH

LA LEAT Y 4 A A AR SR I PR FE S,
5 Bz o 5 FREEH IR S AR Y £ P e 4 GHz B
R H B 00 B G2, Ul BA A 2R 2540 1 2 805 B
AR A DT R 28 B0 9 iR 0 A % WC T P 14 52 Wi O
AR AEFEA T AR B [l A 45 J0 2 A 2540 1 A K
2 SR JLF—EL

A AR KA ATIH— k. TF AW S
B A FEA — B0 0 — A3 25 7 1 (&1, D5 98 B )
Bk 70. 15°(—34. 57°~35. 58°) Fl 66. 95°(—31. 98°~
34, 97°). X —ZE R IGAIE T 1y SCUE T 0 IE A - 2
T AL T RUEIRAS I, A T LR S A T
KA RE AR A XA IR SR 0 B SRR R i /N,
] B 5 R 5 A BF A G5 A AR Sy R L AH R,

24 PIN2 Sl it (X =) REAE H 1w 7 18] (9%
MV R 94, 49°(—51.18°~43. 31°) , A Ik — 1%
EEIRIRES T W BORSEBEY R T 29 41 1%. R,
WA 48 ) A R A R A8 AR — 16°. JEBLHL, Y
PIN4 A B =), RERAE H 7 1) 1 0 9 6 1
ARA 90, 65°(—37. 61°~53. 04°) , LA —AM LY K
T 35, 4%, [AlAH AR AR A 167, f T R LG5 1R %
PRt B S = R T R R X RROC R, BLAE,
4 PIN2 H1 PIN4 [] iS58 i (B0 , REFE H Ifl
B S AR Ry 129, 36°(—63. 29°~65. 44°) , 5% 1k
FHECH R 93, 296, ST He AR B ) DB 8 W A 2. 4
Pl R A PERE S BN 4 BT o 5 S U e B ik
Tt R EBOR 5 1 2 AL

or
as) i
2
& o]
iy 8
ﬁ .'\/' 1 ‘E;
| TS
= .\'\ ?é’ I?:
} 1]
, 5
24t 1 1 1 1 1 1 ] _45 |i: 1 1 1 1 1 : 1
-180 -120 -60 O 60 120 180 -180 -120 -60 O 60 120 180
FHEE/C) FHEIC)
(a) FAL (b) IEAHAL
K6 3850 HAs

Fig. 6 Gain simulation results
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