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Ultra-Wideband Cavity-Backed Four-Arm Sinuous Antenna with Low Height
and Uniform Gain Characteristics
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Abstract

In this study, an ultra-wideband cavity-backed four-arm sinuous antenna with low height and wide gain bandwidth is proposed. To
reduce the antenna height, a feeding structure is applied with a coaxial bundle and two-port balun. In addition, a multi-layer radio ab-
sorber and metallic cavity are applied to obtain certain characteristics, such as a unidirectional radiation pattern, low profile, and stable
reflection coefficient. Additionally, a radiator with low input impedance is applied for a wide gain bandwidth. The proposed antenna
operates at 0.4~6.0 GHz and has a relatively low height and large gain bandwidth compared to the performance of previously studied
antennas.
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Fig. 1. Design parameters of the four-arm sinuous antenna.
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Fig. 2. Parallel radiator structure.

et Eol % FUT oI5 5

1%‘ 2(C)9’]’ 7E]—O <]

3l A4tk
]WTOVE }51]‘/}—4 ga HIHAE oF2Z 7T &
gto] & Qe W (archimedean spiral antenna)®} A+ CPS
(coplanar stripline)2 2 4= lomll A Adgat
(capacitance) ;&= Y HH] AFT BE AlolollA
gt HE 729 Aol Qe v AME ti gk
< o WabA gke] Atolell A Z H(coupling) A&
F o7 dAsH foh old e A a3 19 3904
Sprol Zol Ao HoA AF| whAtel] &g AF3k tf
Aol Ao & JI A ¥ F(fluctuation) F+= THEA L5
o el A dIFEL WES FTHAIZITE mebA, old
3 AIE A WFs Asty] flell, E F2E= 7 CPS
7F ME A AR g A (coupled line) o= 7HEg
o AgA o2 A, ASH A% H82o] At AHLe
o AfHo 2 o AAH FAEE #4E4 EE(even-
odd mode) Y27} WAE T A7t Al (coupling coe-

fficient)7} a3l whehr, Zo) = 7%1 7

E

B9 £A % 21 BUE 450 2988 GF 2
A7) d) AR, 2] £ %5 to wg 39

(active region) < 2. 8} 1% 48} 7¥o] 71Wo] L5
B R Wold AA W4 g, 0 2% HE 9

g YolEss YT 54 Fo wol A9 WAl

300
~—a— Conventional R
250 —=—Parallel radiator . ¥ Lin
—A— Metal width adjustment| & %

Input impedance [Q]

Frequency [GHz]

28 3 QY 9 YuEs Ha
Fig. 3. Comparisons of the antenna input impedance.

701



THE JOURNAL OF KOREAN INSTITUTE OF ELECTROMAGNETIC ENGINEERING AND SCIENCE. vol. 32, no. 8, August. 2021.

Adjusted region

Self complementary region

J8 4 $RAQ =4 F 280 588 W WA

Fig. 4. Configuration of the parallel radiator with the
partial metal width adjustment structure.
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Table 1. Design parameters of the sinuous antenna.

Parameter Description Value
P The number of cells 17
T Scale factor 1.238
e’ Angular width /4
) Rotation angle /8
Sin Inner rotation angle /6
N The number of arms 4
D Diameter 286.4 mm
R, Minimum radius 3.8 mm
R, Metal width adjustment radius 4.7 mm
Ring gap |Distance between antenna and ring 1 mm
Ring width Ring width 1 mm
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Table 2. Design parameters of the balun.
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Table 3. Comparisons with similar works.

Ref. Size Bandwidth 3 dB gain | Peak
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