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Design of a miniaturized and bandwidth-extended dipole antenna with
left-handed loading
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Abstract: Dipole loaded with left-handed transmission lines (LH dipole) can effectively achieve the miniaturization of
antennas. However, this type of antennas usually possess the narrow bandwidth and the low radiation efficiency. A
four-cells LH dipole antenna with extended bandwidth was designed using a gradual changing ladder network structure to
replace traditional non-gradual changing structure. The length of the antenna was 0.2 A. The simulating and measure results
show that the antenna simultaneously works at both —1 order and -3 order resonant modes, and the impedance bandwidth
for |S);}=5—10 dB achives 6.5%. Besides, in the working frequency range of 571-610 MHz, the gain of the prepared antenna

is greater than —4.25 dBi, and the efficiency is higher than 25%.

Key words: dipole antenna; left-handed transmission line; gradual changing structure

BMELTLZERFERARKNRRE, MINERERLR
HTERPER, —HTHAFEREERD, 5—H
HEERIERGEAFRER. RERBHERETHXE
B, ZRMERREERDRTHIRNEE—SHE
BHR. ROREBEIREN 0 HERY, R&w
ARG R AR R . BERFEEERIAN
8. Bk, i R)e SEHL R £ A9/ BEAL AN B8 L AR
AT —ABRFREE, :

EFMER—HHRATE MY, HE—F
S A B2 [ A S ISR B S5 280 R HOR S  SE 2
RE, XA FATE B Ay CURE A R

WiEBHE. 2012-00-29  @iR{EE. WRE

R SEIL, XA Caloz PR A FIEMLE
w. EFERMLERHERE, ATHRENEKE
BT HBFES SCERI6IR A L F A8 1SR
THRALR T RERSTFHEZE 0.18 4, BRET R
N 1.7%, BHBEBEK. CE7IBRRIIXH S
AXMBRFRTURBREENESRE, BEX
HHRBFRPPFEEA.

ZEHERE —MEHRARAETFAAREHARR
FERMIEHEEUEN, & THETHAEFHIR
FREZ&. SRBRREHL, ERIFREH M E
MAES B EHCERMEN, ZFREKEBTER

BemE:. BEXRARMERESUMIME (No.61071018); ["AELRWERSESHATATRZTEREHBINEA (No. 11110)
BRI DY U9, B, WWWAA, #3%, TENERLE. M. EEMEST, E-mail weipinge@163.com ;
IR (1987-), &, JTEETA. UPRE. PR EALFEM SRR, E-mail: zheng_siping@]126.com o

P4k HRESS (8] 2012-03-26 10:08

R&HERfbYE:  http://www.cnki.net/kcms/detail/51.1241.TN.20120326.1008.004.html






EFENFE BF44H

IS —HEERENDPRLEFBRFREN T 35

REENHIEE RF4 AR L GEX s #4: 4.4,
BRE: 1 mm; BHFEAEY: 0.02). MHEMEEHS
BnT: RESBKL=104mm, FEYHETEKE a=26
mm, FERIA)E d=28 mm, R/ TCHHEHEKE g=2
mm, $£2 RMFBEERAERLTEE w=2mm, I
BAERRPE 1 NRESBRIRBEHER, 5KAN20.

MERFREMS, AHEAEREX, B
BENA RiERER, ERNETHEFERTFRE
NFEE n=~1fin=-3BmMHEMEX. BMER
B TR DA KA (B SR R BE E E el CLFI Ly,
FMEYE, ETIEY C L fE, BABAERZ
ERSRE R PR, MM RN ERSBE R ET,
RETEB—NEEN TSN . BEdTFRENH
ABRREL A Co Lo ERIEMR, $EY C
0 Ly FE e DA R ST U BT &4

FEPRE | RAHELNGENX, BTRW
WAL 20, BB RGBT LIHLILE
B S BT mBITHRMEA CL=0.94 pF fl L,
=10 nH, #HELVKA 20 F4LET, REFBMAMHETT
BEARE B E S . B 5 RATLLE R, ZE 550~650
MHz, %20=0° (Bl34 1 BEHE) &, K&
AFEFTRI SRR B N BEIE . BE 20 B8
K, RGN IRREARTE th 8 F AT TR
T, FBHAERE S0 QMHE, HABLLE &b
RTH Rt E BRI, X 268K/,
BPLELE 0 QKE; EFEE 20488 K, REBH
EHHEK.

200
180 ()
160}
140}

120}
100+

MARRLE /Q

500 550 600 650 700
S/ MHz
(a) LA L

sof ®

—26=0°

---268=12°
20 20=33°
—=28=4.5°

MARRRER /Q

I 26=8.8°
500 550 600 650 700
J/MHz

(b) SR EBAAL HTER
Bs5 ReMAPEHBKA MR M

Fig.5 Inputimpedance change curves of the antenna with the opening angle
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Fig.6 The simulated and measured results of the reflection coefficient
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