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High Gain and Broadband SAP Antenna with Two Parasitic Patches
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Abstract

In this paper, the high gain and broadband antenna operating for SDMB(Satellite Digital Multimedia Broadcasting)
system is realized, The proposed antenna consists of the SAP(Shorted Annular Patch) structure, which inhibits surface-
wave and the parasitic SAP element with spacing of 0.25 4o in order to improve gain, bandwidth and directivity. The
RHCP(Right Hand Circular Polarization) is generated by two slits, which are made along the periphery of the circular
patch at the diametrically opposite points. The simulated maximum gain of the proposed antenna is 12.6 dBi, which
is better 5.22 dBi than maximum gain of the conventional microstrip patch antenna. The measured maximum gain is
10.5 dBi at operating frequency 2.63 GHz. Also, the measured impedance bandwidth(VSWR<2) of the proposed
antenna is 360 MHz(2.488 ~2.848 GHz), which is better 300 MHz than the bandwidth of the conventional microstrip
patch antenna. The measured HPBW(Half Power Beam Width) of the proposed antenna is 45.8°, and the measured
FBR(Front to Back Ratio) is 15.49 dBi. The 3 dB axial ratio bandwidth is 220 MHz(2.34~2.76 GHz).
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Fig. 5. The comparison of radiation pattern between
the conventional microstrip antenna and SAP
antenna(2.63 GHz).

UERAAT Bol AF A3}, AA AZe 733 M-
typed] & Bo|ZE AL Ao T WAL 7
23E BAE & & A%, o2 Aag
TYg AFHE Jehiidtk

olgi g ZHE nieto 2 AAHolA SAP vk
o YutAQl wlo]AZAEY greube] HiA} SiE L
28 5o Jehllch SAP ¢lEjuE njo]ARAE
Y QFelivtell HsiA Ao WAF o] Eo] 2.82 dBi F
TPk, AHWE Edste 8 HH uHE90°,
-270°) A8 AEL oF 528 dBi Z2dATh

M. 744 SAP e} HA

SAP Qtelu7t dytaql mlo]3Z22EY eyt
of HlsiA GA4E oS3 T WAL A4 B4 g ¢
EAMLE 2o S SoiA #ddii o, vleja
ELEY dE U 24 Gud BEAL QAER) @
Skt wela B HAME ole g B3E Rastn
AN HAE 025 Ao ZHH o HEFoEH ¢
Al A4 g1 b AAAE o] L3lg o
E3} ol Zo] A 7)14 SAP QHEUE HA G

g 60 549 A= 90°¢] A+ 282 025
AotHE BojR F S F AYEE JeEhidinh
45 AUoERE +, WegoF AYste REL
025 Ao B2 931X 90°9 HAAE 23 LE2E
AU Yo 2@t 1YY LEZ HYL dF

TR W AAE R L oS - FiY SAP UEIV

At

-jex H-gon2)

€

Add — 2

J8l 6. 54 A2 90°9 YA T 0254,
B PO F S A Y

Fig. 6. The two isotropic point source with the same
amplitude and the phase difference of 90°,

Aol W) 90° A FHAHD o] Ay, LEE
A AYAA +2z o AFsE no J9E A
AP A 2 BEOE A o Ax AR
£ 0°o]ch mepr + 2 WO R APk g A
AdA HE dajzdc ojs} Wi REF A4
M uet -z eed AYdte 5L AE Ao
AAG RN 4% HL9 o v 180°(FEA
Z QA 9 T3 FAMAM 90°) J4AE 2A
HEZ g4Ag AQA MZE FHEnk

I8 7(a)o] AT 714 SAP JHIGe 2 E
EPHTh 958 4¥0E 4249 Y9} 2L
HHe) gEhdo) gl A8y e TVE YA
Aem, 747kl WA= 025 409 ZHA g Beth &
g, 9%% HUNE o] &3ty FAFANZ 714
Ae 4 A2 W2 90°9 JAAE A ot
18 by AE el 329 F2E e
Atk 218 Tic)= RHCPE E33}7) 93 Ated ¢
& A 3-2& Uelldth Arle 23 H4e]
90°2to]Ql T A YA AR REE YA
AN xEFEL2HE -45°9 135°o] &g 7z &£
Attt 8§48 HAE XY FYAA 278
mm 4AA 3lch

29 8o 143 SAP ¢t Eols} wiAe] mE
Qe o3& JERiATE Eo)( 4 )9 W( b)
°) 27} 53 wm, 33 mmY 7 %o 7HF EL WA} o]
Fo) Yetstq T A - 9 ¥ E vnd A Fo)
()% &% (p)ol 242} 55 mm, 29 mmdd @ 7b3
F5F AH & Jdehidh E =894 A3
¥ EE 44 sSgdviges CSTARY MWS(Micro
Wave Studio) 3D field simulation tool& AF&-3}53t)?,

1o At e A4 Beluge 318
3 vl

933



BEBRKPHIREE H10% HOR 007FELA

(2) 714 SAP stelvtel F2et AA detuy
(a) The geometry and design parameters of parasitic SAP
antenna

Parasitic Shorted
Annular Patch

Shorted Annular
Patch

substrate Ground
Plane

Feed Probe

Cylinder
(b) A¢E e 3-D P2

(b) The three-dimensional geometry of proposed antenna
nw nw
k X K X

(c) €8 g LA AT HA 7=

(c) The geometry of patch to generate circular polarization

a7 7. A¢te 714 SAP el =

Fig. 7. The geometry of proposed parasitic SAP an-
tenna,

V. QLS HE ¥ 54 5

Y 9o ARE et AL £4E Yeh R
th A HA UG EZ(VSWR<2)& 2.488~2.848 GHz
(360 MHz)o| =}, 33 F347} 263 GHzo| M 2.704
GHzZ A¥HUT. T2 Fusrt 448 dU2

934

Heightimm}

38 8. 47 wEeE b ,% sl BE ol5d dst
Fig. 8. The variation of gain against parameter 4 ,,
and .

B 1 OAYGE 9 ¢Eue dA SeeE(Rs):
mm)
Table 1. The design parameters of proposed antenna
(unit: mm).

AAEE | a | b | d | hu|bauw| h

Zol(mm) {295 | 29 | 278 | 55 16 | 205

A WE | ry,| | By | w nl | nw

Zol(mm) | 134 | 33 3 03 | 136 | 3

¢ J
seettRecasen YW L lidd
Fovesnncssy,
o

Retum Loss]dB}
o
3
L

40 4 &E«

29 2:! 2:2 2:3 2.'4 2:5 2.‘9 2:7 2:8 3:9 8:0 3:1 8:2 3:3 3:4 3:5
Frequency{GHz]

J8 9. Az elvte ¥t &4

Fig. 9. The measured return loss of fabricated ante-

nna.

Az BN ddriel 9743t 7R Wiol &

s QAR gol 4B 9EL Dol
3 A3, 29 49 AduT AeE 21 947t




e Gl
43 + = »Asfal Ratlo
123 :]
11 4 o
10 v ;,Mﬁﬁ%”"‘\ .
0« / .1
e 0+ & ~
?1 74 “"/ / o e
q 5] \ J 5]
i o y 10
v 9 o4
L I S 19
4 5] N\, A
N ey S
ﬁ A N ~/ 7
04
4 T T T T T r T T
260 263 240 .68 270 ave 250
Frequeney [GH2j

J8 10, Al2E grelue] o]5#4 3 dB Hu] e
Fig. 10. The measured gain and 3 dB exial ratio ba-
ndwidth of fabricated antenna.

Uehd Ao g Alggch

% 1090 AFHE ke o] 53} 3 dB ‘%” B

JEL JEAGTh 49 Hd) WA 058 29
Ag Az vlsiA 2.1 dBi 724 10.5 dBiE U
Wit 3 dB &4 Y& 29 A9 A ¥R
§ 2.54~2.76 GHz(220 MHz)& Jehi ok

a9 11L& A huive) WAL BEe|t. A F
g orelus 2.63 GHzo) A 1549 dB9] FBR BA-&
UER 9 0.8, HPBWE 458°2 o Ay Azel
FA A3E JeERAA

(4p] 0
/0 - T %

10 - —

[ 7 i )

P 300 / ,3 PR
10 / 3 ) \
A6 / X /;

20 | 2, éf@, |

28 o {z :} } o0
.28 .
«20 ‘ g%”g { /’
:; j (o oot /

4 N K\\x/ﬁ 7120

[ N /

6. ~ e
10 216\‘\\‘ e "";GO

15
180

J8 11 Azg devte] WAl s©(2.63 GHz)
Fig. 11. The radiation pattern of fabricated antenna
(2.63 GHz).

el /1 AR 2 I o5 - Fe SAP Shelu

(8) Y%
(a) Top view

(b) 9
(b) Side view

A3 12, Aztg ety
Fig. 12. The photo of fabricated antenna,

B2 AE ey HA
Table 2. The characteristics of proposed antenna.

Mictostrip | SAP Proposed | Proposed
intenna | antenna anfenna | antenna
(29 49)[(54 23
Gain 7.38 dBi (10.20 dBi| 12.6 dBi | 10.5 dBi
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HPBW 92.8° 60.7° 41.2° 45.8°
FBR 179 dB | 21.7 dB | 18.01 dB | 1549 dB
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