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Design of Ultra—Wideband antenna based on PDMS embedded structure

LIU Kuo, ZHENG Hongxing”, LIU Ruipeng, WANG Mengjun
(School of Electronics and Information Engineering, Hebei University of Technology , Tianjin 300401, China)

Abstract: An Ultra—Wide-Band(UWB) antenna with flexible material Polydimethylsiloxane(PDMS) as
the dielectric substrate is designed. Its radiating element is composed of rectangular and semi—circular
metal patches. The two—part structure is connected by a strip patch. The coplanar waveguide feeding
method is adopted for the antenna. The above—mentioned metal patch is embedded inside the middle of the
PDMS substrates; and this antenna can be used in a wearable system for human body communication. The
embedded structure can effectively improve the flexibility and durability of the antenna. In order to better
simulate the working environment of the antenna on human body, a three-layer human body tissue model
including skin, fat and muscle is constructed. The maximum antenna specific absorption rate is 16.4mW
that meets the international standards for human safety. Finally, the antenna samples are tested, and the
results show that the overall performance of the antenna is stable, and the impedance bandwidth is 5.39-
10.33 GHz, which meets the requirements of medical band(5.725-5.875 GHz).
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Fig.1 Effect of antenna structure on S|,
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Fig.2 Structure of the antenna array
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Table! Dimension of the proposed antenna(unit: mm)
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Fig.3 Effects on antenna under different bending radii
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Fig.4 Diagram of antenna working on the surface of the human body
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K2 NK41417E 5.8 GHz T RS 5L

Table2 Electromagnetic parameters of human tissue at 5.8 GHz

parameter skin fat muscle
permittivity(e,) 35.114 4.9549 48.485
conductivity/(S/m) 0.320 87 0.183 35 0.317 50
loss tangent(tan J) 0.31 0.23 0.29
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Fig.5 Effect of working on the surface of the human
body on the antenna Fig.6 SAR value of antenna
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Fig.9 Simulated and measured S, of antenna
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Fig.10 Measurement results of radiation patterns of the proposed antenna at different frequency points
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