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Bandwidth-Improved Design of Shielded Printed Spiral Coil Probes for
Radio-Frequency Interference Measurement
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Abstract

Herein, electromagnetic shielding structures to reduce the external noise coupling to printed spiral coils (PSCs) and a design method
for improving the bandwidth of shielded PSCs have been proposed. It has been demonstrated that the bandwidth of shielded PSCs is
limited due to the parasitic capacitance between the coils and the shielding structures and is confirmed by the transfer function simulation
of the shielded PSCs with a transmission line as the radio-frequency interference noise source. A design method for the bandwidth
improvement of the shielded PSCs has been proposed based on the equivalent circuit model analysis and the case studies depending
on PSC designs with a three-dimensional field simulation. With the design method, an optimized shielded PSC design has been presented
and successfully confirmed by experimental verification in that the optimized design results in a significant bandwidth improvement.
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Fig. 1. Structure of a shielded printed spiral coil.
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Fig. 2. Setup for investigating the feasibility of the PSC
probe for RFI noise source measurement.
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Fig. 4. 3D field simulation structure of a shielded PSC.
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Table 1. Equivalent circuit component value of a shielded
PSC extracted using 3D field simulation.

Equivalent circuit component Value
L (nH) 42
M, (nH) 16.7
Ce (PF) 1.8
Ces (pF) 35
My (nH) 0.61
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Table 2. Case study for optimal design of a shielded PSC.
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