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Electrically Small 3-Stage Monocone Antenna with Wideband Characteristics
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Abstract

In this study, an electrically small 3-stage monocone antenna with wideband characteristics is proposed. The proposed antenna con-
sists of a 3-stage monocone radiator, a circular disk located above the radiator, shorting pins connecting the circular disk and the ground
plane, and parasitic structures. The impedance matching characteristics in the high-frequency band are improved by dividing the mono-
cone radiator into three stages. The insertion of a slot in the circular disk improves the mid-frequency band performance. The low-fre-
quency band is expanded by using shorting pins. In addition, by attaching parasitic structures to the ground plane, the impedance-match-
ing characteristics in the mid-frequency band are further improved. The proposed antenna has a —10 dB impedance bandwidth ranging
from 0.98 to 11.1 GHz and a monopole-like radiation pattern.
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Fig. 1. Configuration of the proposed antenna.
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Table 1. Optimized design parameters of the proposed
antenna.

Parameter R R Ry Ry Rs Re
Value (mm) 55 35 8 27 2 400

Parameter H, H, H, Hy H; Gy
Value (mm) 25 6 10 6 9 5
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Fig. 2. Simulated reflection coefficients of 3-stage monocone
radiator with various R and H.
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Fig. 3. Simulated reflection coefficients of Ref. [1], Ref.
[2], Ref. [3], and the proposed antenna.
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Fig. 4. Simulated input impedance characteristics with and
without ring-slot.

ol9] 7HAS A NAHASS FAF 4 AUtk Al
ore ote|ute] —10 dB WIS &2 098 GHz~
11.34 GHzo|t}.

09 45 B AR 8 £F 7 470 B2
EE R IR BEEE D L
L A%, B4 Fa F2ed 24 £ ol &
HE A, B £ 2T Aol HLg dA
2ol 98 ez 54 A% WoFh oH e 54
2 2E Y 229 4L HPORA 37 el
Aoz Y A5 A

% 5= A chelvke] A% AblolTh A ok
e 3D ZaAEE ol&aje] AR shelv EHlel

Ay 23dolg RARstel gt 3 A4 FRES)
£9e 34 39 A

19 62 Ao otelvfe] wAMAI S Al &8 o)A
A ARE Yepdoh Aoty okeye] AlEg oA
4 =10 dB WA d9ES 247 098 GHz~11.

N2 WE

B e

(a) YA=

(a) 3-D view
a8 5. AjkE kel AlZE AR
Fig. 5. Photograph of the proposed antenna.
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Fig. 6. Simulated and measured reflection coefficients of
the proposed antenna.
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Fig. 7. Simulated and measured radiation patterns of the
proposed antenna.
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