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Design of cross dipole antenna with ultra-wide band and
dual-polarization properties

CHEN Shengjia, CHEN Xing

(School of Electronic and Information Engineering, Sichuan University, Chengdu Sichuan 610064, China)

Abstract: A new type of ultra-wide band dual-polarized antenna with simple structure is presented.
The antenna uses cross dipole antennas to generate dual polarization, each dipole antenna is composed of
two octagonal rings. The stubs are loaded inside the octagonal ring to introduce new resonance frequency
points, which greatly increases the bandwidth. The presented antenna has a compact structure with a
planar size of only 0.34.%X0.31., where A, is the wavelength corresponding to the lowest frequency within
the whole working frequency band. An antenna sample has been fabricated and tested. The measured
results show that the antenna can achieve Voltage Standing Wave Ratio(VSWR)<2 in 1.24-4.42 GHz. The
relative bandwidth is 125% and the pattern bandwidth is 95%(1.24-3.60 GHz). The directional radiation
performance is good, and the gain in the pattern bandwidth is greater than 7dB.
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Fig.1 Antenna shape, front and back views
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Fig.3 (a) current distribution diagram at 3.4 GHz of unloaded stub antenna, (b) VSWR of unloaded stub antenna, (c) current distribution diagram at
3.4 GHz of loaded stub antenna, (d) VSWR of loaded stub antenna

813 (@) A AL T K2k 3.4 GHZAE HL 7 4347 18] (b) AR AN ek 15 eV SWR, (C) i ks 35 K 2:3.4 GHzAb HL i 2341 &1, (d) A8 A% 15 R4V SWR

5 - 5
a H |
. : . - %zzg% mm
L & i - =33 mm
4 4 = %132'4118 mm 1 4 . + Wi=34mm i
_______ ) Bt o G =4. SR e i I T IES Koo SISO SO0 [ = — SORURRNFS: FORESINMUERS, RSSVERRRES, peueernrN
x 5 - . %jgg mm 1? 5 v LW 35 nm i
- [ v W,=4.95mm o ¢ :
I IO I B s s = = | B 0 N I S C T B S
2 [ ‘1: >, &
.................. oy Rt ™ o AR
1 - 1
0 0
1 2 3 4 5 1 2 3 4 5
fIGHz fIGHz
Fig.4VSWR vs. W, Fig.5VSWRvs. 7,
B4 Gk LB w28 Ak i £k (&5 Gk LU kil w28 Ak th £k

3 REMESWLNILL

MR R AT, X RLHEAT I T, KLY nE 7@PiR. REWCE T4 RS EE Ly, IERMER
WA P, B 50 mm. [ 7(b) R0 B VSWR 2 AL VSWR 4, T S BRI TORE B R LA B R 4R
G, SEMEE SR A AR SR T 20 ATRVE R, (FES RS R KB A, ZREE 1.24~4.42 GHz
) VSWR {E JEAER /INT 2, X 5 15 5] 125%,

S B T DA S K LR 4y 1 (K14 5 R 1.24~3.60 GHz, k& TR FUR T, Xt d AR5, i
KGR T EEA S, SEGEWUT B R A2, K 8(c)MIE 8(f)Jr%Ih 3.50 GHz ib KLk 4 I8 Iz 5 ifi Fil
&8 R XOZ TR YOZ Wi B4R S 7 m B, AT LLUE B 4 8 B I R 4R A 1) A A Y SRR . R
T R TAETE 1.25 GHz,2.40 GHz f1 3.40 GHz ) XOZ T Al YOZ 1 Jr &, &l 8 S 3 45 s &b 5 B 5 3k Jr vy 1l %
I, Bl 8RTLIA Y, 7F 1.24~3.60 GHz TAEMI BN, MK R S5 B REA -3, IFHEmEN Ry, B
9 Sy R LRI 1 25 i 2 AN 0 EC B 25 M Ze xS e IEl, PR SEAW G, #E 1.24~3.60 GHz TAEMBLN, Bt KT 7 dB.



53 153 441
° |
= without Stub [~ measured|
4 * | = with stub , IC=. smul_aed
-
2
é% 3 | » -
> s | -
) | . :
: ﬁl. l:'. L] L]
W
1 gt
0
1 2 3 4 5
AIGHz fIGHZ

Fig.6 Comparison of VSWR with and
without loading branches
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Fig.7 (a) Photo of the proposed antenna, (b) simulated and measured VSWR
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Fig.8 Radiation patterns
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Fig.9 Comparison of test and simulation gain
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