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A Method for Calculating Parasitic Component of SMD Using
Even-Odd Mode Analysis
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Abstract

This paper presents a method for calculating the parasitic component of surface-mounted devices (SMD) on a printed circuit board
(PCB) using even-odd mode analysis. The paper addresses the discrepancy between simulation results and measurements when designing
high-frequency circuits using PCB and SMD. The cause of this difference is attributed to the significant impact of parasitic components
between the PCB and SMD at high frequencies. Traditional simulation tuning is often time-consuming to identify these parasitic compo-
nents, but this paper shows a simple even-odd mode analysis can effectively calculate them at the 3.7 GHz band.
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Fig. 1. The difference between the SPICE model simu-
lation and measured result of SMD inductors.
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Fig. 2. An additional parasitic component of 2-port SMD
when using on PCB.
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Fig. 3. (a) Even-mode analysis and (b) odd-mode analysis
of SMD with additional parasitic components.
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Fig. 4. Photograph of measured SMD on (a) PCB, (b) land
pattern and (c) equivalent circuit.
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The similarity between the simulation result for
SPCE model with calculated parasitic components
and the measured result: Simulation (a) with the
parasitic component correctly, (b) with the para-
sitic component interchangeably.
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