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A novel GSM/DCS printed patch antenna element
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Abstract The dual-frequency band printed antenna has wide applications in mobile com-
munications. A novel GSM900/DCS1800 dual-band single layer patch antenna is presen-
ted in this paper. This antenna is analyzed by using the transmission line model TLM
simulated and optimization by employing Ensemble 8.0 and Optimetrics 2. 0 software re-
spectively. The simulation results are good agreement with the experimental data.

Key words dual-band antenna printed antenna patch antenna transmission line mod-

el TLM
GSM900  890-
960MHz DCS1800 1710-1880MHz
DCS1800 40%
b ’ 2
“ p 4
1995 T. Huynh ! N
Y X. Guo
5 “ U
“ U “ U “ U

* 2003-04-21



172 19
« pn « g
GSM “ E” DCS
“uT B. L
. 6 “ ”
Ooi E . 3
‘U “E” 1 a
« g
« « oy
“E” 1 ‘57
C, C,
“E” “E” “E” C,
“ pr
la
T
L1-53
s +
Yok gl 1 (JYa Ve
53 54-33 ]

-
SO
O
hle)
I
=
&
=
1+
Lo o
£z

NN

h\\m\

2
1] E” YCI l
=14 J, 1=
14 Y, i =1
4 Y, i =14
e —'f!.fl R
ground
prabe
b () L P
on Yo Ys Yy Yso oo OO
1 O g 0,0
EYZI Y, Yy Yy Yy 0 gvz 0 D[ 20
BYTH Y}Z Y"i} Y"54 Y"55 E ng Ez 513 B
Hyzu Yp Yy Yy Y H HV4 H 4 H
|:|Y51 Yoo Y5 Yoo Y b DVS 04 5 b
« pr « pr

“ En “ En



GSM/DCS 173
¥y, =Y, +Y,coth y- S, Ensemble 8.0 Opti-
E’y” -V, =-Y, metrics 2.0 TLM
DY13 = Y31 == YmZ 1 2

3 4
Eym =Y, =-Y,; s 6
DYIS = Y5 ==Y esch y- S5 7
Y, =Y, +Y,coth y §, -5, +jwC, o 9
Yy =Yy =Y, =Y, ==Y, 10 11 E
Y)s =Y, =—Y,cesch y S, - S, H +
Qs = Y = Yscoth y L =8, +joC, 45°
EYM = Y43 == Ym4
0 1
§Y35 =Yy =V, =Yy
0 t R “E
=-Ysesch vy L, - S,
L =132mm L, =57mm S, =8mm §; =20mm
Yss = Yacoth y- S5 + W, =150mm W, =30mm S, =3mm S, =8.5mm
Yyesch y S, =S, + W, =25mm W, =16mm S, =29mm r; =2.3mm
2Y esch v Ly - S, Ws =10mm W, =10mm r, =8.5mm
S, =30mm W, =1.5mm
i = VaVa + VuVy + Y,V L =18mm W, =3mm
Ly =15mm
%’2 = YmZ V] + Ym3 V3 + Ym4 V4 L4 :25mm
Eh =Y, Vi + Y.,
[l
Sy =YV + Y,V 7103220496. 5
Iy =1, =1,=1,=0 Y- Vs=I 2
GSM900 DCS1800
VSWR<2 881-964MHz 1550-2280MHz
/. = 1 iX
in Y,< +J P 9.22% 40.56%
sy - nﬂwh]n 4¢ H 3dB 58° 106°
2w fee d /e, E  3dB 54° 70°
6 = +
¢ =1.781072 4so * -21dB ~13dB
i =14 10. 4dBi 5.94dBi
n h
Zu = = Wi 770 = \/MO/‘SO
% 8re e
ky = 27/ k 7
0 = 2T/ B =h Ve, N /:
Y, =1/Z, Y, =G, +iB s e
.= " L= .+ - =
ci ci . si si J si 8 o ><4 4
Ymi = Gnu + .]Bmi § -20 4 %ﬁ /
G' B.\'i Gmi BmL 7 8 é'-‘o_ / 1Real(simulaﬁu1)
GSM = 2 Imag.{simulation)
-80- 3 Real(TLM)
“« Rr 50 4 Imag.(TLM)
0.85 0.90 0.95 1.00 105
Frequency(GHz)
3 4
3 GSM TLM



174

120

2 Real(simuiation)
;2.8 1

§ 1Real(TLM)
\

s -
g 8

3

3 imag.(TLM)
4 Imag.(simulation) ;

{impedance (Ohms)
Y
(=]

204
04
-20 y . .
1.5 18 2.4 24
Frequency(GHz)
4 DCS TLM
2.5 -1

1.0 — e ey
566 089 000 081 0.92 0.93 034 085 0.86 097

Frequency(GHz)
9 1800MHz E
5 GSM
2.0
2.0
o
=
7]
>
1.5 -
O T T 1s 18 2o 24 22 23
Frequency(GHz)
6 DCS 10 900MHz E
° 0
%] 330 30
—104 7 1 co-polar
.4 2 crosspolar
300 60
104 ~204 N
2 ~30- i
=
3 40 90
Kol
8 201 304
_20.1 240 120
104
'm A T T T T T T T 1
08 10 12 14 18 18 20 22 24 o4 210 5 150
Frequency(GHz)

11 1800MHz E



GSM/DCS

175

GSM/DCS R

Ensemble 8.0

9.22% GSM 40. 56%

DCS

S Maci G Biffi Gentili and G Avitabile. Single-layer dual
frequency patch antenna J . Electronics Letters 1993
29 16 1441 ~1443.

Zurcher and Gardiol. Broadband Patch Antennas M .
Artech House 1995.

Liu Tinghua and Zhang Wenxun. A broadband stacked
microstrip patches antenna with probe feed C . 4th In-
ternational Symposium on Antenna and EM Theory
1997 183 ~186.

T Huynh and K F Lee. Single-layer single-patch wide-
band microstrip antenna ] . Electronics Letters 1995
31 16 1310 ~1312.
Y X Guo K M Luk
patch antenna J . Electronics Letters

1805 ~ 1806.

et al.. Double U-slot rectangular

1998 34 19

6

20

B L Ooi and Q. Shen. A novel E-shaped broadband mi-

crostrip patch antenna J  Microwave Opt. Technol.
2000 27 5 348 ~352.
Russell W Dearnley and Alain R F Barel. A broad-band

transmission line model for a rectangular microstrip antenn

Lett.

J . IEEE Transaction on Antennas and Propagation
1989 37 1 6~15.
Anders G. Derneryd. A theoretical investigation of the

rectangular microstrip antenna element J . IEEE Trans-

action on Antennas and Propagation 1978 26 4 532
~534.
1966-
1989
14
1997 2003
1937-
1958

IEE Fellow IEEE Fellow

400



LI A, R AA TR
[44ik:  http://www.edatop.com

mE 3 X &Kt

REVTH IR MRR =, EVFZ TR AN, AR SE b LA sk br AR th e Bevh R AR

/D FH 23X 28w PR A R

SEbr b, BATH G ZEARAG B A IR Z M A RN, B T HFSS,

CST #f i WA sl ol LA e v Y TAE PR fE R A7 A 2R 2k
Zy it (www.edatop.com) i T B AURUR e e vk AA IO IR, #fEd T — REIR L it By
YIRIERE . BATRRBE VIR, (BN, EMS Y, Al A B S PRt oy 5] B4R R BEvt () B0

ERE AT AR

i O

Ansys fFsS

FEETES ] \\
¥V A '.h\"'.
¥ty
sy PR

——

HFSS X% i&itiEilIRIEER
BRAE 6 TR 1 AEHS, SRERAMILAETRE, PR,
BASAARNSSR R E UM 4 &, ST R A VIR T HFSS R &1
St . SEE A EAT . BN HFSS R VETHRRE, nl LB R
TR ) AR AR HESS BRAFEAT REBeTh, ih REEBIEA A+
BAEMAE: http://www.edatop.com/peixun/hfss/122.html

CST RZ&&IHSUIFIIIRIEE R

ERAT 5 NHPUEIREE, haBRFEERLRRR, BAERHBEN

FIFUR, A1 R G ) B4R CST fik TAE = M Zhse R FIHE ] CST
e TAR S AEAT R vt SEprd FEAN R AR R A . AUBTRAE, 14441
YHE, HA S WK AN 3 N AELARE, s>
BRI ), AR ST

PERBWE: http://www.edatop.com/peixun/cst/127.html

seaEI

-l

13.56MHz NFC/RFID Z& B X & iZitigliEiEE LR
ERAE 4 TSR, B UILKE 13.56MHz 25 P8 < 2% Bt I B A4
PRV SCERARSE &, T RS HR T 13.56MHz 2k B R L1 TAE 5
. Bt Wt DL A HESS #1 CST 1 BLAM M2k Bl K £k i
FLARSRE, FIRHEA2E T 13.56MHz 28 1B K25 T e i (6 B R o
AR 2 3, AT LA B s Bk 5] 2 48 13.56MHz 25 il R4k
FCUCHC B F SRR L BV

PEEDIYK: http://www.edatop.com/peixun/antenna/116.html



L. S, REE®I AA 9%
[44ik:  http://www.edatop.com

KT ZidhiFil:

Syt I (www.edatop.com) HH #0445k H TRIFACH — 2k B8 iR TR AR AL, — HBUI &
Fod s S8 REBTHIR AA R FR: 5T 2006 44541 EDA M (www.mweda.com),
PLEA R I [ P S5 K AR SR AR R 2 e vk A A 5 R Rl Y 22 5 S A DL B R 4 Bt 42
SEFYIRFER ADS. HFSS SV AT ERIIURTE, T R& )40 JREE 5 AR A, o
T RRAL A AR AR T 2 AT 15, BN BOT 4 TR ST T 2L BoREE ST . % A M aE I
B RENTE . EABESESFKENME AR, EEE DIVEARTR . AR 42—
TEZREWEHX .

HMNBIRIZME
X ROLTF 2004 4E, 10 ZAEFEE KT ILE
X HETE TR R B TR, o T ATt A A Bk
X OAPRTE. BEREAE] TIIE I IBOR, R BRI 07 R, 27 2] TARPI AR

K AWF RN RRE TR, dachr TREN, B, K. 5%

ERZRIAN:
¥ GlInRE I E M http://www.edatop.com
¥ 1l EDA M:  http://www.mweda.com

¥ B VAT http://shop36920890.tacbao.com



