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Abstract

Input impedance of the inverted L antenna which is medified from a monopole antenna varies to very high input impedance
value when the ratio of vertical height to horizontal length is reduced. So its impedance matching becomes very difficult.

In this paper, we analyzed the input impedance variation range depending on the ratio of vertical height to horizontal length
in the normal and ferrite thin film added configuration for the input impedance control. For the exact analysis involving the per-
mittivity, permeability and conductivity of ferrite material, FDTD numerical method is used.
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Fig. 1. Configuration of a basic monopole antenna.
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(b) Radiation pattern

Fig. 2. Analysis of a monopole antenna.
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Fig. 3. Configuration of inverted F antenna.
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Table 1. Resonance frequencies and input impedance values
depending on t variation.

t {mm] h {mm] fr [GHz] Zin [ohm]
0 45 2.05 271
5 40 2.19 314
10 35 2.22 312
15 30 2.30 344
20 25 2.37 395
25 20 2.41 480
30 15 247 676
35 10 2.53 130
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Table 2. Electrical properties of ferrite material.

Zinc oxide, Iron oxide,

Material components .
P Manganese oxide etc.

Vapor absorption rate 0.08 %
Permitivity 70 4 0.6
Permeability 28 - 33
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Table 3. The numbering of analysis cases.

Table 4. Properties of ferrite added inverted L antenna.

R;, [mm] | R, [mm] o [degree] Numbering
o 35 15, 30, 60, 90 A-1234

.S
45 15, 30, 60, 90 B-1234
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Fig. 4. The configuration of a inverted L antenna on the
ground plane with ferrite thin film lacally.
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Fig. 5. Radiation pattern of the 'Case B-4' antenna.

Cases fr [GHz] Zin [ohm]

t=0, monopole 2.05 277

=35, 4 L 238 1130

A-l 2.19 900

A2 2.19 659

A-3 1.74 370

Aol = A4 136 300
F-71¥

9L B-1 241 790

B-2 2.16 420

B-3 1.63 190

B-4 1.0 100
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