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Design and Fabrication of a Dual Linear Polarization Sinuous
Antenna with Improved Cross Polarization Isolation
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[Abstract]

In this paper, we design and fabricate a dual liner polarization sinuous antenna with improved cross polarization isolation (XPI).
The proposed antenna is composed of four arm radiators for generating dual linear polarization and excited by wideband
microstrip balun with Klopfenstein taper structure. Also, two-step cylindrical cavity structure is applied to reduce back radiation.
Honeycomb-typed absorbing material is inserted into the cavity to reduce performance degradation by reflected wave. To enhance
cross polarization isolation in low frequency band, resistors are adapted between outer arm and the rim of cavity. We confirmed
that the fabricated antenna can be applied for polarization measurement due to improved XPI in the low band.

Key word : Sinuous antenna, Cavity-back antenna, two-step cylindrical cavity, Cross polarization isolation (XPI),

Dual linear polarization.
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Table 1. Design specifications of a sinuous antenna.

Characteristic Design specification
Polarization Dual linear Pol.
-5 dB bandwidth 4:1(0.5~2.0GHz)
Gain (dBi) >-5
XPI (dB) >10
HPBW (°) > 60 Avg.
Size (mm) <265 (Diameter), < 125 (Height)
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Fig. 1. Geometry of a sinuous curve and arm pattern.
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Table 2. Design parameters of the sinuous arm pattern.

Design parameter Value Design parameter Value
a 45° S 225°
T 0.75 n 1174

Min. Frequency 0.5 GHz A 600 mm

Max. Frequency 2.0 GHz Ay 150 mm
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Fig. 2. Cross section of asymmetrical parallel strip line[6].
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Fig. 3. Structure of the designed balun.
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Table 3. Design parameters of the balun.
Section | Width (mm) || Section | Width (mm) | Height(mm)
S1 5.1 S’1 10.8 5.25
S2 4.7 S’2 8.32 20.0
S3 42 S’3 7.0 20.0
S4 3.7 S’4 5.7 20.0
S5 32 S’5 4.4 20.0
S6 2.7 S’6 2.7 24.65
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O3 4. MAE LEe E4
Fig. 4. Characteristics of designed balun.
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Fig. 5. Structure of designed dual linear polarization
sinuous antenna.
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Fig. 8. Structure and measurement result of the fabricated balun.
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Table 4. Characteristics comparison of the fabricated balun.

Characteristic  |Design purpose| Simulation Measurement
Si1 (dB) <-10 -13.3 -10.3
Sy (dB) >-1.0 -0.8 -0.55
S41 (dB) <-20 20 -232
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Fig. 9. Configuration of the fabricated sinuous antenna.
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Fig. 10. Retum loss and gain of the fabricated sinuous antenna.
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Table 5. HPBW of the fabricated sinuous antenna.

Polarization and plane Simulation (°) Measurement (°)
E-plane 64.3 74.0
V-Pol.
© H-plane 63.1 60.4
HoPol. E-plane 65.4 72.4
H-plane 64.5 60.2
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Fig. 11. HPBW(azimuth plane) and XPI of the fabricated
sinuous antenna.
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0.5 GHz 1.2 GHz 2.0 GHz % ‘

(a) SEE
(a) Vertical polarization

0.5 GHz 1.2 GHz
(b) =g Ho
(b) Horizontal polarization
a8 12, HMZEE Almoia oLtel wiezt gkl HhAlulE
Fig. 12. Radiation pattern of the fabricated sinuous antenna in azimuth plane.

E 6. 47 % HEE AlFol2 oLl S4 Azpu) Aol A4H AlEeeld B S9ATHE 27t A
Table 6. Characteristics of the designed and fabricated 7.4dB, B 6.3 dB 7| = QL)
sinuous antenna.
Simulation V. ;_:! %
.. Design . . Measurement
G specification Wlt,hout W,lth (with resistor)
roeor | rei B =Rol M 0.5 ~ 2.0 GHz 79K tiedel 4 wxla st 2
Polarization | Dual linear Pol. Dual linear Pol. 2w AR E Aol oFEUE A A 2 A2l T) oFeL
-5 dB 4:1 >4:1 >4:1 I R S s R Qe = = =y
= oA Hy) JAJS 939 o] oto g LA —!3 ]
bandwidth | (0.5~2.0 GHz) | (0.5~2.0 GHz) | (0.5~ 2.0 GHz) :E}LTE?] o°] ;i el J}j%j 4; ]l]]:Li/\E j Hi . o]i_“;
- - BRI > H =v = °|8°
Gain (dBi) >-5 >-03|>-19 >-45 N
v-| E >643 | >64.4 >74.0 o FH5-E 4 6]’93\51'. ?l'EﬂL]'V] Ll 7HH]E] = ]’-1]—:61?1'9
11;\1;/ Pol.| H o >63.1 | >64.9 >60.4 =84 AgkS argfste] HAH sk ovk AT 725 S
> . . -
© | B | E >654 | >652 >72.4 AAIG o, S FNRIE] Yol ) vk et b
Pol.| H >64.5 | >64.7 >60.2 718 AAE flal sy Feje] A suAS #8st
Aot A7 2 A2 ok A7) A Ao A EH o)A =
XPI (dB > 10 >46 | >11.5 >11.5
) QA ol A ARES FE S SIS, 55 712
: AN Aol A DA AJekS =Eslx] B3E a} A
Size (mm) <<26152§D11_211rrlle}tler) 265(Diameter), 113.5(Height) A _]EHi'q] 1 A Ard —f' T XA kit A
(Height 2% 54L& H9) 7 Gafel s} S ] 2 Atolo] AL A
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