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Sensitivity analysis framework for PCB EMC and signal integrity
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This paper aims at demonstrating the interest of joint microwave system modelling and sensitivity analysis
methodology to exhibit the most influential parameters during PCB design phase.

Signal and power integrity (SI/PI) were investigated in [1], where a set of directions were proposed to help
engineering design for PCB applications. The importance of electrical interconnects on PCB performances is a
key parameter during the design phase as pointed out in [2]. Among the panel of electromagnetic numerical tools,
the analytical formulations are of utmost importance when dealing with parametric and optimization design
procedures (see for instance works with Kron formalism in [2-3]). In this framework, nodal circuit methods (used
through SPICE-like netlists) are also straightforward (and useful) to access reliable data regarding reflection and
transmission coefficients.

This proposal focuses on the combination of circuit modelling (Qucs Studio, see [4]) and sensitivity analysis tools
to quantify the effect of electrical and geometrical microstrip tolerances on SI/PI and EMC performances of PCB.
The proposed methodology and characterization procedure has been tested on various numerical Proof-of-
Concepts (PoCs). Figure 1 gives an overview of Y-tree PoC (inspired from [3]) with input parameters
(interconnect lengths and widths, metallization and substrate characteristics). The influence of 5%-tolerance levels
around initial parameters (see Figure 1) is depicted in Figure 2 through S-parameters. The final paper will illustrate
the sensitivity analysis framework proposed (illustrated for filtering applications in [5]).
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Figure 1. Statement of the problem: microstrip PoC [3] (left); Assessing S-parameters dispersion due to tolerances (right).
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