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The Analysis of Sleeve Monopole Antenna by
Lumped-Element Equivalent Circuit
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Abstract

This paper discribes an analysis for the sleeve monopole antenna with single sleeve. The structure of
the proposed antenna is very simple, Therefore, it is very economical in terms of manufacturing and in-
stallation which makes it convenient for either portable or mobile use by making an up-and-down type
antenna. In the method of analysis, instead of the complex electromagnetic approach, we used a
lumped element equivalent circuit derived from the information about the electrical dimensions and the
resonance characteristics of the antenna. An error between a resonant frequency by lumped-element
circuit analysis of the proposed antenna and a measured one by an experiment is below 0.9 %. It is
shown that the theoretical and experiment results are little different.
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Fig. 1. Structure of the proposed sleeve monopole

antenna,
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Fig. 2. Sleeve antenna and its equivalent radia-
tors. (a) Structure of the sleeve antenna.
(b) Equivalent radiator. (c) Asymmetric
approximate equivalent radiator. (d) Ap-

proximate equivalent radiator,
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Fig. 3. Structure and lumped-element equivalent
circuits of the sleeve antenna.
(a) Structure of sleeve antenna.

(b) Capacitor sleeve,
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Table 1. Characteristics of antenna materials.
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Table 3. Dimensions and characteristics of the reference antenna.
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Table 4. Inductance and capacitance components of No, 2~5 sleeve antennas,

. P
No. o %ﬁ’éﬁ* Lal/H] Laf 4H] CaulpF] Cal 1]
2 165.91 0.020608343 0.235937079 0.587687445 3.18613965
3 165.97 0.039323786 0.2192287 1.120502406 2.9579288
4 165.97 0.059176571 0.189487264 1.686192941 2.556647874
5 173.45 0.081936148 0.170465367 2.099243272 2.009423586

E 5 2~59 vl did S Aol o3 3t
T

Table 5. Frequencies by measured and calculated.
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