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A Study on Design of the Miniaturized Inverted-F Antenna Using Lumped

Elements for Z-wave
Min-Gil Kwak' - Dong-Seek Kim? - Young-Soo Won® - Hyung-Rae Chot
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Abstract: Currently, so many approaching methods are being developed to optimize the
antenna size. In this paper, We fabricated Inverted-F type antenna attaching lumped
components to solve the limitation of antenna size. Through experiments, a basic
Inverted-F type antenna was fabricated and satisfied the adequate radiation pattern.
After this, we researched the effect of antenna varied by matching circuit consist of chip
type resistor, inductor, and capacitor. Using that elements, the antenna was matched
at aim frequency. The proposed antenna’s size is 7 x 24 mm that is very small size
against the resonance frequence. Measuring the developed antenna, Its return loss was
-18dB. Thus, this antenna can be used for Z-wave systems.

Key words: Z-wave, Antenna, Home network, Matching circuit, SRF.
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Figure 1: The basic structure of Inverted-F antenna
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Figure 2: Equivalent circuit of Inverted-F antenna
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(a) Schematic diagram of Inverted-F antenna
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Figure 3: Modified Inverted-F antenna without the
matching circuit

Table 1: Optimized parameters of the antenna

a 75 mm
b 9 mm
c 6 mm
d 24 mm
e 45 mm
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Figure 4: Inverted-F antenna to apply matching circuit
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