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A Dual Band Microstrip Antenna with Two Y-Shaped Slots
for Satellite Internet Service
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Abstract

In this paper, a dual band microstrip antenna with similar radiation pattern for the satellite internet service is
proposed. The proposed antenna has two Y-shaped slots on the microstrip patch that is fabricated on RO4003 substrate
with a dielectric constant of 3.38 and a thickness of 0.508 mm, and operates in the 2 GHz and 5 GHz bands. The
size of the antenna is 50x47.5x6.5 mm’, and fed by coaxial cable. The measured bandwidths of the antenna are 2.398 ~
2.507 GHz and 5.458~5.972 GHz for VSWR<2. The measured gains are 8.92 dBi and 7.74 dBi, respectively, for
the lower and upper bands.
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Fig. 1. Antenna structure.
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small Y-slot,
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Fig. 4. Variation of return loss with the length of

rectangular patch.
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Fig. 7. Photograph of the implemented microstrip an-
tenna with two Y-slots.
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Table 1. The design parameter of the optimized an-
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Fig. 8. Return loss of the optimized antenna.




A4 A8 ANZE 98 F A9 Y

(dB) f =-—— Simulation
0 am=== Measurement

180
(a) x-z BH
(a) x-z plane

{dBi) © — Simulation
Measurement

40 ]

40 ]

(0) y-7 24

(b) y-z plane
8 9. 244 GHzoIM S AL Y
Fig. 9. Radiation patterns at 2.44 GHz.

GHzSl B9 S 7Hd o 2R AL 7k} o) FASHS:
& & Ak

I8 9ol 2 & T4 T3¢0 244 GHzoll M

xz FAFH yz JHY B4 HEE YeIGlY, 1
102 5 & 34 %ﬂ} 9] 5.69 GHzI A 9] x-z
Wi}y B & YeErGiT Alakg
el Ao o] 52 ZF tH 9 TA Fuigol A
9.77 dBi¢t 7.76 dBielW, A o5& 77 892
dBi%} 7.74 dBio|t}.

o £2& 7 olF Y rl2ZAEY dHY

(dBij 0 —_— Simulation
Measurement

180
(a) xz B9
(a) x-z plane

0 =—=== Measurement

180
(b) yz 3
(b) y-z plane

O3 10. 5.69 GHzelA 9] EAF HE
Fig. 10. Radiation patterns at 5.69 GHz.

mz =
2 egaAE ¥ je V-2EE A 949
Byl A¥2E % ASFARAE vl iE

I~
[l
[
!
(=)
ENG
o0
[
)]
jas)
N
£
wn
\1
[Ne]
w
!

802.11a/b T3 4
5825 GHz |9 & &
2l G Z Y-

o

oA Y-



SEHEHERERGEE F198 H25% 2008F 28

& ATh A" Ve Fabg MY Vs-
WR<2E 715C.= 2389~2.504 GHzS} 5.489~5.928
GHzZ 77} 115 MHz$} 439 MHz9] B &2 71
o, U ©]5& 77} 9.77 dBi, 7.76 dBic|th. &3
A3 2398~2.507 GHz9} 5.458~5.972 GHz9| WY
Zo® A4 Eo Y Ade fAateH, Al o5
2 7+7} 8.92 dBi, 7.74 dBio|th.

#3123

S35 "AW Y 5 GHz Y FH5 o] &5,

b 521884, 19(5), pp. 646-633, 20003 5.

#E, "WLANS 3-8 2 ¥ By, AARE

T Z& MEHETATE, 20019 12€.

[3]1 K. Fukuchi, Y. Yamamoto, K. Sato, R. Sato, and H.
Tate, "Wide-band wireless LAN antenna for IEEE
802.11 a/b/g", Hitachi Cable Review, vol. 23, pp. 6-
10, Aug. 2004,

{4] N. Behdad, K. Sarabandi, "A compact dual-/multi-
band wireless LAN antenna”, IEEE Trans. Antennas
Propagat., vol. 2, pp. 527-530, Jul. 2005.

[5] A%, FEA, AT A4 A2 o5 B2 7]
€ Y, AT FF £, pp. 97-106, 20063
8.

[6] A. Bazzi, Andrea G. G. Pasolini, and V. Schena,
"Gap fillers for railway tunnels: technologies and
performance", in Proc. EMC Europe Workshop 20035-
Electromagnetic Compatibility of Wireless Systems,
pp. 147-150, Sep. 2005.

[7] V. Schena, F. Ceprani, "FIFTH project solutions

(2]

rg e o o

150

demonstrating new satellite broadband communi-
cation system for high speed train", Vehicular Te-
chnology Conference, vol. 5, pp. 2831-2835, May
2004.

(8] T. Huynh, K. F. Lee, "Single-layer single-patch wi-
deband microstrip antenna", Electron. Lett., vol. 31,
no. 16, pp. 1310-1312, 1995.

[9] K. F. Lee, K. M. Luk, K. F. Tong, Y. L. Yung, and
T. Huynh, "Experimental study of a two-element
array of U-slot patches", Electron. Lett., vol. 32, no.
5, pp. 418-420, 1996.

[10] K. F. Lee, K. M. Luk, K. F. Tong, S. M. Shum,
T. Huynh, and R. Q. Lee, "Experimental and simu-
lation studies of the coaxially fed U-slot rectangu-
lar patch antenna”, IEE Proc. Microwave Antenn-
as Propagat., vol. 144, no. 5, pp. 354-358, 1997.

[11] W. C. Tzou, H. M Chen, Y. C. Chen, and C. F.
Yang, "Bandwidth enhancement of U-slot patch
antenna on high permittivity ceramic substrate for
bluetooth application”, Microwave Optical Technol.
Lett., vol. 36, no. 6, pp. 499-501, 2003.

[12] K. F. Tong, K. M. Luk, K. F. Lee, and R. Q. Lee,
"A broadband U-slot rectangular patch antenna on
a microwave substrate", IEEE Trans. Antennas Pro-
pagat., vol. 48, no. 6, pp. 954-960, Jun. 2000.

[13] M. Clenet, C. B. Ravipati, and L. Shafai, "Band-
width enhancement of U-slot microstrip antenna
using a rectangular stacked patch", Microwave Op-
tical Technol. Lett., vol. 21, no. 6, pp. 393-394,
1999.



H4 AEd HHIEE A9 F A Y FY €528 7T olF d9 lelAzAEY dEHy

20043 29 Gthstal Az
4 (T

20073 9L ~EA: ol gt W Az}
3o A

[<)
(F HAZOH <t dA

2007 2 AUy ARy
BENCE)

20073 3€~EA: olFHEy A
ApZ-er 3 At

[Z ZNE0H RFID B2 otepy
A4

1998 29: FHisty
(34

2001 29 Fedistw
F (F3AA

20001 9€~2004'd 109 (F)AM-
IC F¢d+2 A9+

20043 109 ~2006'1 39: (F)EM-
KO #4472 dig

2006 SE~AA: A=AAFAATH FrjdralLe
vreld A4

[ 2t E0H <telvt

2
u
ol
—L?{_‘a

2
_\‘:_l,
ol
e

19819 2¢: Medgy AzAFE
& (Z3AD

1983 2¥: Mgty AxFE
3 (D

1990 29: Mgy AA-FE
3 (3D

19833 6Y~&A: FFAAFAE

79 FYFEA7EATIE IS

Z BAFOH A A2Y

1998 29: @ity At
& (F3Ah

2000 84Y: ¥]=F Univ. of Texas at
Austin  AAH7| TR (FTA
/\}-)

2003 59¥Y: ©= Univ. of Texas at
Austin  AAA7)FEE (FE
Ah

2003 62 ~2003%d 8¥: Bl Univ. of Texas at Austin &
247 7] 38 (Post Doctor)

20039 84 ~3A: Tty AAA7|TEHF 2u

[F HARO0H 248 o, A3 Y ES ol
otelv} A7, RFIDE &1 3 ol eyt

19843: wEFHU TR A7) A=
&3 (FAh

1989d: dcojisty A7zt
2 AFEFEH (FHAAD

19943 Aoty A7)

- H ARERSS (FED
199413 ~1996\3: LGAA7 &9

2,

A e AAF A T
(5 PR 2755 2 dRd s $E47 (2
xS 4A 2 A

151



