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� What does simulation mean?

� What are EDA (Electronic Design Automation) tools

� Short converter overview.

� Common EMI sources.

� Using simulation and selection tools to find the best passive 
components

� Summary.

� Q&A.

OBJECTIVE OF THIS PRESENTATION 
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WHAT DOES SIMULATION MEAN
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� Volgens Wikipedia (https://nl.wikipedia.org/wiki/Simulatie)

� “Een simulatie is een nabootsing van de werkelijkheid, in veel gevallen met behulp van een model van die werkelijkheid. 

Een simulatie is een dynamisch proces. Vanuit een gegeven uitgangssituatie, laat een simulatie zien hoe deze situatie 

verandert en zich ontwikkelt in de loop van de tijd. Het model geeft daarbij als het ware de regels aan volgens welke deze 

verandering plaatsvindt.”
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EXAMPLE OF SIMULATION TOOLS
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DESIGN TOOLS
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� Electronic design automation tools exist in many forms and levels

� Some examples

� Altium design for PCB design

� Siemens Capital harness designer for cable assemblies

� Cadence Virtuoso Studio for analog and digital IC design

� ……

� Other examples are IC and passive manufacture design tools 

� Usually free of charge

� Focuses on a specific function or application

� Some examples

� Texas Instruments WEBENCH®

� Analog devices LTpowerCAD®

� Infinion PowerEsim

� Onsemi Webdesigner+

� Würth Elektronik REDEXPERT

� ……
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APPLICATION EXAMPLE

Buck converter
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EMI filter Controller IC Output stage / Filter
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EMI SOURCE

Potential sources for conducted and radiated emission 
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critical current loop buck converter critical current loop boost converter
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SPECIFICATION TO DESIGN A SMPS

� Input, output Voltage

� Lo, nom, hi

� Output ripple voltage

� Acceptable level to the load

� Input, output current

� Lo, nom, hi, Short Circuit

� Line frequency

� Holdup time (power Line disturbance)

� Dynamic load response time

� Line regulation

� Load regulation

� Overall efficiency

� …

� Operating Temp

� Ambient Temp

� Storage Temp

� Enclosure consideration

� Thermal management

� Safety regulatory 

� EMI /RFI

� Surge

� Protection

� Fuses, OVP, ULVO,..

� …..

� Life time

e.g 5 years 8H/day=14600H

� MTBF

� Failure mode

� ….

Electrical Environment Other
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EXAMPLE OF SIMULATION

Boost converter
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FFT ANALIST  

Differential mode noises
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FFT ANALIST 

Common mode noise
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SO WHAT IS ACTUALLY CAUSING ALL THIS NOISE?
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IDEAL COMPONENT VS. REAL COMPONENT

Impedance of an inductor (Z over frequency)
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Real behavior of an inductorIdeal behavior of an inductor
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DIFFERENTIAL MODE NOISE
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EFFECTS ON COMMON MODE NOISES
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INPUT CAPACITOR

Using REDEXPERT
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UPDATE OUR SIMULATION
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DIFFERENTIAL MODE SIMUALTION
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COMMON MODE EFFECTS
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ADDING AN COMMON MODE CHOKE AND CAPS
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ADDING AN COMMON MODE CHOKE AND CAPS
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NOW LETS LOOK AT THE INDUCTOR
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Different shielding types
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RADIATED H-FIELD
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ANP047
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TEXAS INSTRUMENTS DESIGN TOOL 

WEBENCH® POWER DESIGNER results
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INDUCTOR SELECTION
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EXAMPLE USING ANALOGDEVICES POWERCAD

LT8609 Design
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INPUT CAPACITOR SELECTION

PowerCAD generated curves
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https://we-online.com/re/5qr9gs0w https://we-online.com/re/5qraQcmV
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ANALOG POWERCAD

Inductor selection losses includes
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SUMMERY

� Simulation is a powerful tool that can help evaluate a design upfront or during EMI debugging.

� All simulation tools have limitations

� Good models need to be used for reliable results

� Design tools can help select component values

� But do not just copy paste the suggested parts

� Not all parameters are always taken in to account

� Use these tools to help you, but keep thinking for yourself and understand component choices. 
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THANK YOU FOR YOUR ATTENTION
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