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ABSTRACT
PCB modeling is becoming more and more important in IC development. It is critical in the design stage,
layout, and EMC design. This application report describes how to obtain the PCB model for a power
converter and uses a buck converter as an example.
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1 Introduction
Nowadays, the parasitic of package and PCB become more and more critical in IC development. It is
critical in the design stage and can help with IC simulation. Also, it is useful to judge a better layout to
minimize the patristic parameters and achieve a good EMC performance. The calculation for the EVM
power loss and thermal analysis needs more accurate PCB modeling. The PCB modeling can be exported
to Cadence netlist, which represents the equivalent circuit of the PCB.

2 The Basic of PCB Modeling
The basics of a PCB modeling is to build a 3D structure for the layout. Using the TPS563249 EVM as an
example, Figure 1 shows the ANSYS Q3D project file for one PCB. For a formal PCB file such as Altium
Designer, it can all be set up as a 3D structure using Q3D analysis.

http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SLVAE06A


The Basic of PCB Modeling www.ti.com

2 SLVAE06A–June 2018–Revised April 2019
Submit Documentation Feedback

Copyright © 2018–2019, Texas Instruments Incorporated

How to Do PCB Modeling For a Power Converter

Figure 1. ANSYS Q3D File for TPS563249EVM

There are many critical nets for a buck converter PCB. Taking a D-CAP3 buck converter as an example,
the feedback net and switching node net is more likely to be affected by noise. These nets are put at high
priority for the PCB modeling and analysis. Figure 2 shows the critical nets which use proper names. The
ANSYS allows multiple source pins and only one sink pin to be defined on one net. Figure 2 shows the
sink positions are all fixed in IC pins.
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Figure 2. Critical Nets Shown in a Buck Converter

For example, the matrix data in Figure 3 and Figure 4 show the capacitance and inductance between two
nets. For inductance, the diagonal element represents the inductance from the source to the sink on the
very net. The off-diagonal element represents the mutual inductance between the two nets. In the
Capacitance matrix, the off-diagonal elements are the mutual capacitances. The diagonal element
represents the total capacitance of the very net including all mutual capacitance from this net to other nets
and to the infinity ground.

Figure 3. Capacitance Matrix
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Figure 4. Inductance Matrix

3 Bench Verification
Taking the TPS563249 EVM as an example, Figure 5 shows the simple parasitic inductance model
according to the simulation result for the main power stage if mutual inductance is ignored. It is important
for the design stage, especially for a converter whose MOSFET is inside the IC. It is also critical to design
a RC snubber circuit to achieve good EMI performance.

Figure 5. Simulation Results

Figure 6 shows the equivalent circuit analyzed from Q3D file. In the design stage, this can be imported
into Cadence and helps simulate the high frequency signal and noise.
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Figure 6. Equivalent Circuit for PCB Model in Cadence

4 Conclusion
This application report introduces how to achieve a PCB model including patristic resistance, inductance,
and capacitance. A buck converter PCB model is built taking the TPS563249EVM as an example. The
equivalent circuit and patristic parameter matrix are analyzed.
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