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Fig.1 Proposed SIR dual-band Antenna,(a) Structure,(b)transmission line model
ALUES . BREGRRTERKE 6.0, MEGIK R, AEBXEEHL R, B XK Z,/(2Z) , FW

(71 ERENSZ— SIR MBI HE X (Z/ZDE R G XRE N EREHHEHERRN 2. HEHRE
P& FFBREHETR Z,/2, ATTX BB LB R ERIFAE SIR AT —2. 55, 4 6, =6,=6, B, Bd
KE 6.+6, BN, ARGH

6 = 0, = §, = arctan /R, (4)
AUEH, YRENE—THEREN fo iAW LILITRSBRKEITAARNDOED. 554 B8 ik
BER fa . B4 fo F fs KT H

R; = tan’[ forr/ (fo + fa)] 5
AR, LILIMEAMBKERER MANEMEREE f A fUBERE T 2RMRMEFREFES
Ja o fo M fa BB LEFAEE. I THA [ BOARIEITFER, X ERESHERREH AT LBRHER
KO RZ - MRBEWHRH fo A fa, TUHARXG) BHRAK. RAEMALRWORTURETXRE
oy K.

2 2.4/5.2 GHz WA R &K &i+ L5

TEEd Rt —1 2.4/5.2 GHz WA XRA K REMA SIR EWRIHTIAREN T ERNSE. RitPR
A FRA A AL AR H R e=4.4, 5% h=1.52 mm.

B .M fo=2.4GHz Rl f5,=5.2 GHz R ALK (5,8 R, = 2. 343. BRI AAR L), B F &4
HKEN G =0,= 56.8".

RE HERBBESFEA ¥ Z BENN AR ETEAMNE/ME, I Z,=15 Q. BRTESPIMOEHR L R,,
HHEB Z,=70.3 0 HEHMFEATAEKE, I HKMH Ansoft Designer SVERBEEBAFHNYER
T IS EERNL4=9.92 mm, EEH w, =15.05 mm,II M I EFHEE N l=11.05 mm, BE H w,=1.
53 mm.,

BE BERE 2P RQMNFRFENEEHAFNERLS BEE 20 OB FEXMRENES
BAE MR EBANKEHRITEE. | B ARSER TR, ERFTERKREN .50 F ERBERE
SRESTERRES AU REE 204 5.2 GH B LR, I BATHESFKE L BRK s
—~1.5h=7.65 mm. I A I VLY KELTBEEMXENBE - LEAR, RIEE 2(00AHM 2.4 GHz
WEKWTE LWL KR,

L+bL+5+40.50=1g+1s (6)
#L=Ils—1.5 RALR(6)B
L+l =Ils+h N



DHEBS RANKBIE RSO DMRLIUERE 235

HILHE L, +1,=12.6 mm. AEEABR T, L NiZBEB/M L EL/NEEKEN L OBS5 1B E =
EEOTIYMEE. P28, R L=55mm,L,=7.1 mm XHEEBINKXEEFR+TX29.3 mmX7.7
mm, MY F 0.51X0.1252,A X 2.4 GHz 3wk K.

£
I _“";

T

1
I W,
s % 7

I

(a) (b) ©
2 () HEWKZH,(b) 5.2 GHz i #K,(c) 2.4 GHz A iR
Fig. 2 (a) Geometry of the patch on top layer,current patterns for (b) 5.2 GHz and (¢) 2.4 GHz
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Fig.3 Input impedance of the SIR antenna for different Z,

i REE FRe EE FLH MELERNE 4.5.6(P236) IR B4 AHTHEANMBHR R
BoEWBYS. MEMNFIE TSR 2.33 GHz #15.06 GHz, & T H & 2.4 GHz #1 5. 2 GHz, X
EHTEENM BRI RN EREERZEERYN. REEFIMFEELHRFRES N —14 dBH
—13 dB, Rt R <—10 dB M# #4514 40 MHz 1 160 MHz.



33(2) 2010

236 I KE2R (A RBER)
0 qe
i
%f
-5
- |
g %
w i
-10] [
-15 - ' —
2 3 4 5 6
B /GHz

B4 XREMHRAMERSZY

Fig. 4 The simulation and measurement reflection coefficient of the antenna
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Fig. 5 - Measured radiation patterns for (a) 2. 33GHz and (b) 5. 06 GHz
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Design of Miniaturized Dual-band Antenna Using Stepped Impedance Resonator

MA Run-bo,ZHANG Wen-mei
(School of Physics and Electronics Engineering , Shanxi University , Taiyuan 030006 ,China)

Abstract: A design method of dual-band antenna by using stepped impedance resonator (SIR) is proposed.
By establishing the transmission line model of the SIR dual-band antenna,the relation between the two op-
eration frequencies and the characteristics of the transmission lines is obtained. Moreover,a miniaturized 2,
4/5. 2 GHz antenna is designed by using the method. The geometry of the designed antenna can be synthe-
sized directly from the operation frequencies. The designed antenna size is 29. 3 mmX7.7 mm,about 0. 5\
X 0. 125A. Finally,the antenna is simulated and measured,and the results indicate that the design method of
dual-band antenna by using SIR is feasible and effective.

Key words: radio frequency;stepped impedance resonator;dual-band;antenna
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