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INTRODUCTION TO 
DIFFERENTIAL EMI FILTER
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DIFFERENTIAL EMI FILTER
What is it?

 It’s a filter designed to attenuate differential mode 
noise – REDEXPERT focuses on Power Supply 
Lines.
 Transformer outputs.
 Vcc lines.
 DC-DC converters.

 Noise has a higher frequency than the useful signal.

 A low pass filter is needed:
 To pass the low-frequency (or CC) useful signal. 
 To attenuate the high-frequency noise.
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Source Load

DIFFERENTIAL EMI FILTER
How does it work?

 The useful signal goes through the filter mostly unaffected.

 The noise is attenuated by the filter.
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Filter
Noise Reflection

Sent to GND

Dissipated as heat
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LOW PASS FILTER 
TOPOLOGIES
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LOW PASS FILTER TOPOLOGIES
Topologies in REDEXPERT
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Passive 
filter 

topologies
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LOW PASS FILTER TOPOLOGIES
Selection criteria

 Arrangement of capacitors and ferrites:
 Z source > Z load  Ferrite first.
 Z source = Z load  Ferrite or Capacitor first.
 Z source < Z load  Capacitor first.

 Order of the filter – Number of passive components:
 The more the dB per decade, the more passive 

components – 20 dB per decade per component.
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60 dB from 150 kHz to 1.5 MHz
(1 decade) 
 3 passive components.
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MAIN PARAMETERS 
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MAIN PARAMETERS
System Parameters
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From the power supply 
line (source).

From the power supply 
line (source) – Add 40% to 

compensate for peaks.

If unknown, for power 
lines its typically 10 

Ohms.

If unknown, for power 
lines its typically 10 

Ohms.

System 
Parameters

Operating 
Voltage

Operating 
Current

Source 
Impedance

Load 
Impedance
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MAIN PARAMETERS
Attenuation Requirements
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Frequency at which we 
want the filter to start the 

attenuation.

Enter the target of 
attenuation at a given 

frequency.

Attenuation 
Requirements

Cut-off 
Frequency

Attenuation 
at Frequency

Considerations

 Cut-Off Frequency 
must be lower than 
the Attenuation at 
Frequency.

 At least one value 
must be filled out.

 Conducted emissions: 
150 kHz – 30 MHz. 
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SOLUTION USING 
REDEXPERT
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SOLUTION USING REDEXPERT
Parameters

 USB 3.1 60W – Low pass filter for the Vcc line.
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 Operating voltage: 20V.
 Operating current: 3 A – 5 A to prevent peaks.
 Source impedance: 10 Ohms.
 Load impedance: 10 Ohms.

 Cut-Off frequency: 100 kHz.
 Special interest at 5MHz, attenuation of 100 dB.
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SOLUTION USING REDEXPERT
Parameters
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SOLUTION USING REDEXPERT
Selection and simulation - Capacitors
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The voltage across a capacitor decreases 
its capacitance – REDEXPERT considers 
the capacitance drop to pick the right part.
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SOLUTION USING REDEXPERT
Selection and simulation – Ferrite / Inductor
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The current driven in a ferrite decreases 
its inductance – REDEXPERT considers 
the inductance drop to pick the right part.
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SOLUTION USING REDEXPERT
Selection and Simulation - Insertion Loss
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Cut Off at 100 kHz
-3dB of attenuation

-108 dB at 5 MHz
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SOLUTION USING REDEXPERT
Summary
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Print the summary
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APPLICATION EXAMPLES
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APPLICATION EXAMPLES
Example 1

 Offer a filter for an output of a Boost Converter:
 The output power is 24W (48 V @ 0.5 A) – Add 

more current for peaks, 0.7 A.
 Cut-Off frequency required at 25 kHz
 Power line – Consider 10 Ohms impedance
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APPLICATION EXAMPLES
Example 1 - Summary
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APPLICATION EXAMPLES
Example 2
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 Offer a filter for an output of a battery:
 The battery provides 18 A up to 50 VDC (nominal 

36 VDC) – Let’s set the current to 25 A for peaks.
 Cut off frequency at 150 kHz – 120 dB needed at 

30 MHz
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APPLICATION EXAMPLES
Example 2 - Summary
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APPLICATION EXAMPLES
Example 3

 Offer a filter for the output of the transformer 
750370041: 
 Output of 5 V at 1 A (let’s do 1.5 A to 

compensate for peaks).
 Switching at 1 MHz – Cut off at the frequency of 

operation, interest of 40 dB at 30 MHz.

EMI FILTER DESIGNER - REDEXPERT
OSCAR GONZALEZ | AUGUST 2024 | WE DAYS



25

APPLICATION EXAMPLES
Example 3 - Summary
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QUESTIONS?
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CHAT WITH US!

 Live Technical Chat

 Real People

 Sales Support

 Engineering Assistance

 Quick Problem Solving

 24 hours Monday - Friday
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www.we-online.com/en/components/products

http://www.we-online.com/en/components/products
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THANK YOU
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PRESENTATION FEEDBACK
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