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Design of S-band Turnstile Antenna Using the Parasitic Monopole
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Abstract

A turnstile antenna using the parasitic monopole has been developed for STSAT-2 TT&C application. The antenna
consists of two radiating elements; a bow-tie dipole and a parasitic monopole. The bow-tie dipole is main radiating
element, used a bow-tie structure for bandwidth improvement and size reduction. The parasitic monopole improved
beamwidth and axial ratio. The input impedance of the antenna is about 50 ohm without a matching circuit. The
proposed antenna has beamwidth of >140°, axial ratio of <3 dB and VSWR of < 1.5 in the band of 2.075~2.282 GHz.
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Fig. 1. Antenna configuration.
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Fig. 2. Radiating element of antenna.
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Table 1. Simulation result as functions of length b.

Zol b | Z35 |HH) oS W F | Fu(dB)
mm) | (GHz) | (dBi) | (>0dBi) |0°—45"—90°
2.075 89 1200 |04-33-35
° 2252 89 122 {04-29-50
2,075 8.2 130° |0.7-16-94
B 11 135 0.7-06-538
2.075 78 133 |05-09-64
Iy 69 138 [04—12-27
2075 75 135 |06—12-5
? 2252 63 1410 |04-17-15
2,075 6. 139°  {06—18-36
A 2252 5 144°  04-33-3
2.075 6 1427 |1-29-33
2 s 4.1 149° | 0.7—44-4
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Fig. 3. Simulation results of S-band antenna.
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Fig. 4. Photos of fabricated S-band antenna.

F 6 AH Y Zv]) BEAE A TFojrh A
A A= a=21 mm, b=20.5 mmo|y] LZE¢ 74
A AEE 98 o2 K E 2AE T |
mme FHE0 2 A Al ® 194 HA F3) 9=
Of7F Zpolvh Atk &4 A3, ZHzte) FulgroA] o
5 dBi9) o] =3} oF 1~2 dBY] =], 140° AL 1)
& 7HTh A ZHE gEive AA X9 2dE
A7 FAZ AEH oA 3 18 301M 9 Aol )
Wt el o] 52 H|SEhe W EL& oF 5 A
T AL e Y £ 249 AS A EF o)A
AR} oF 1~2 dB £ #E Mt 23 Axet
AEE oI A Qabe= U T 3 )
of FZE 3 Gk ey A1 L ol Ed

1085



EHREREEERIGE £178 S 115 006118

(c) 2.2825 GHz

A8 5. S-band HIV HAF HE FA A3
Fig. 5. Radiation pattern of S-band antenna.
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Table 2. Simulated and measured result of fabricated
antenna,
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Za7] 98 Aoz walrk
29 78 el vl £4 38 Asln, 3
4= 2.075 GHzollA —16.419 dB, 2.252 GHzollA
—17.918 dB, 2.282 GHzol| A —17.488 dB2] &4 2
32 74T e B E WelA —16 B olste)
@S 7HA, 14 ol3e) VSWR e BEAIZIT
V.2 B

—

€ =X e A7l d 229 48€ TT&C

718 BxES 0]L3 S-band Turnstile QHeut A4
& A UE T3] A A ReEE olE&E
Turnstile OV8| U2 A obstd o). 7129 Tumstile SHe)|
uhe} vl ated oF 30°9] Qte|vh ¥ Zo] 3AFE o

, BAFNA Bojd R Su)7t hFE

dB o]&t¢ #E A& AL st AE ¢
Hvhe oF 140" A9 ¥ £33 dB o|3}9] FH| &
7bAt} g dubA el Jeie tho]E Qe tiAl
H9-glo] thol & Q| UE AMEStS 04l Fate
NEgES L5 A7 & SeHUE FAs T A
QHgE el e 52 Y F 3 Fajgro) wa}
tpol 3 R E9 ot JAE AEHA &
(tool)Z o] &-3te] A A3 FYFOEN 949 TT&
C& QMR 2188 ¢ gle AA #Fxolth

=2 5

—

Ll
]
A

[1] P. K. Shumaker, C. H. Ho, and K. B. Smith,
"Printed half-wavelength quadrifilar helix antenna
for GPS marine applications”, IEE Electron. Lett.,
vol. 32, pp. 153-154, Feb. 1996.

[2] J. Dyson, "The unidirectional equiangular spiral
antenna", IEEE Trans. Antennas and Propagation,
vol. 7, pp. 329-334, Oct. 1959.

[3] V. F. Vincent, C. Robert, and L. Rong-Lin, "Quad-
rifilar loop antenna", IEEE Trans. Antennas and
Propagation, vol. 51, pp. 115-120, Jan. 2003.

[4] S. D. Rogers, C. M. Butler, "Wide-band sleeve-
cage and sleeve-helical antennas", IEEE Trans. Ante-
nnas and Propagation, vol. 50, pp. 1409-1414, Oct.
2002.

[5] G. Oltman, "The compensated Balun", [EEE Trans.
Microwave Theory and Techniques, vol. 14, pp.
112-119, Mar. 1966.

[6] W. L. Stutzman, G. A. Thiele, Antenna Theory and
Design, Willey, pp. 240-246, 1998.

1087



BEBMKBERIEE F1TE B 20065118

o] 4 &

20019 8€¥: Zdgtw A/AA
Ao (33D

20039 8Y: y#HUY S A =y-g)

3} (F8AAD

2003 74 ~8A: =784
A ETAEH

| [F HAEOH AMEN A 2E, o

Hu, 0EZ7s §

19933 249: FYUSFL AAS
83 (384

19959 8¢ FYety Azgdt
3 (FEHA

1995 8€~1999d 109: HA
AF FANATE FIATY

- 1999 119~2002%3 29: LGARA
& CDMATZ A4 AYa+4

2002 39~EA: d=45ried AFALAT
Jda74

T U E0H 9 gAE FASAA2E, RF B 225
o 82 AA 5

=
o
>

1088

SN "
28, RF 5/

to
ol

=

20013 89: AE Sy HHEA
&3 (F8HD

20033 89: ARty JEFA
g3 (3344

20043 3€~EA: FFAr|Ed
AFHAATAH

[ ZAEOH AYFA 54 A

of

ol

=

5 3=

2001 29: EMUIST T AHEANZ
&3 (38D

2005 8Y~&A): St At
53 HArA

2000 14~8A: #5357
A3HAdTAE A+

[(F 2a20H 9454 A2d, o



