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Starting Situation
 Input voltage Uin = 12V 
 Output voltage Uout = 5V
 Load current 1A (ohmic load)
 Frequency fswitch = 1MHz
 Monolithic synchronous converter
 Molded power Inductor
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Starting Situation
 No input filter 
 Input capacitor: WCAP-ASLL 865060343004 => 47µF / 16V => ESR = 411mR / ESL = 19nH

(REDEXPERT: http://we-online.com/re/46R2lMfx )
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Starting Situation – Root Cause
 Symmetrical voltage at the input is:

 ESR and ESL should be as small as possible

( ) ( ) ( ) ( ) ( ) ( )tuRtiRtituRtitu CC in,Ceq,in,supininsupinsup +⋅+⋅=+⋅≈

Possible resonance 
by Lsup, Leq,C and Cin
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What are the possibilities?
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 Determining suitable components for e.g. a low-pass filter can be a time consuming and largely 
empirical process

 𝑓𝑓 = 1
2×𝜋𝜋×√𝐿𝐿𝐿𝐿

 Does not consider attenuation @ frequency
 Assumes ideal components 
 Which actual component to select?

What we have to consider?

6



24.05.2021

 Würth Elektronik online simulation & design tool
 Launched in 2015
 More than 20.000 registered users
 36 product family modules and growing
 20 simulation applications and growing
 Very accurate AC loss model for Power Inductors
 NEW application: EMI Filter Designer !
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 Topology recommendation based 
on the impedance, insertion loss & 
cutoff frequency

 Component recommendation 
considering noise source and load 
impedance, cut off frequency

 Auto-selects from thousands of 
parts

 Shows insertion loss and 
input/output impedance

 Non-ideal components simulation

EMI Filter Designer
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EMI Filter Designer
 Takes out guess work

 Reduces time & costs

 Low entry and easy to use

 First filter tool from component 
manufacturer

 Design and simulate 4 component 
subsystem circuit from scratch

 Fast and new architecture
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Thank You
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