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Free Technical Support
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ÁPossibility to agree on the presence of a FAE during the EMC tests 

in the laboratory

ÁRealization of free in-House seminars at your headquarters or in 

video-conference on different topics (EMC, ESD, DC / DC filtering, 

selection of inductors ...)

ÁSupport in the selection of components for your application

ÁSending of free samples for the prototyping phase and / or the 

EMC test phase

ÁPossibility to request on-site presence for project support
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Agenda

ÅDC Brushless

ÅSource of Interference

ÅComponents for filtering

ÅMore thanFilter
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DC Motor (Brushless)

Applications

ÅFans

ÅConveyers

ÅPump

ÅCompressor

ÅPrinter

ÅAutomotive

Stator

ÅGenerate magnetic field

Rotor

ÅBuild by permanent magnet

Dual construction 

of Brushed
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Sources of Interference

ÅPWM Drive

ÅControl Logicand Oscillator

ÅInterfaces

ÅSwitchingRegulator

ÅLayout

ÅWiring
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Wired interference 

- Conducted Emission

ÅCause of the interference voltage of (9) 150kHz ... 30MHz:

ÅRipple current on the supply side

ÅRise/fall time controlled by gate drive 

Å Interference current via parasitic coupling capacitances to ground (common mode) 

ÅThe unbalanced voltage sampled per phase contains symmetrical and asymmetrical 
components. .

ÅLimit value for the asymmetrical interference voltage, e.g. according to EN 61000-6-3 
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Noise Emission - Radiated

Emission

ÅCause for the interference field strength of 30MHz ... 1 (6) GHz:

ÅNoise current on conductor tracks or loops 

ÅNoise current on conductive housings 

ÅInterference current on lines connected to interfaces 

ÅLimit value for the radio interference field strength e.g. according to EN 61000-6-3 
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Overview sources of interference

Type of Fault Dominant Source FrequencyRange Radiatedor Conducted

Low FrequencyRange
Fundamental and 

harmonics of the 

controller switching 

frequency

10kHz to 30MHz Conducted

Broadband Interference
dI / dt and dU / dt of 

the FET (silicon) 

switching edges and 

parasitic resonant 

circuits

30MHz to 200MHz ConductedandRadiated

HighFrequency

interference
Reverse Recoveryof

SchottkyDiodes

Over 200MHz Radiated
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Á Minimizing the differential mode interferers by: 

ü Placing a RF decoupling "C" close to the switching node 

ü YŜŜǇ ƘƛƎƘ ɲL κ ɲǘloops (loop antennas) compact ĄMinimizationof H-fields

ü Use ferrite to filter HF differential noisegeneratedby Oscillator

Differential mode interference: 

Filtering
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Á DM Filtering: 

ü Input LC Filter to attenuate PWM signals (pulses)

ü Place the correct way: input impedance of the transducer is very low, normally mainly dominated by 
the one or two capacitors 

ü The filter inductance thus represents a mismatch of impedance, and thus an effective DM filter 

Differential mode interference: 

Filtering
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Á Constriction reduces reflections (VSWR) in gigahertz range

Á Right angle arrangement reduces capacitive coupling

Á Vias and direct conductive board mounting enable low-impedance ground connection

L

C

GND connection

to case

L

C

Vias

constriction

BAD Optimal

Layout Suggestions on Drive Board : GND 

Reference for Filter
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Á Large common mode current paths due to the heat sink formation of HF capacitance 

Á These leads to problems with the Conducted & Radiated Measurement! 

Á Use Common Mode Chokeand X or Y caps

Common mode interference: 

Common Mode Choke

FET : fswto 20MHz
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Á Parasitic coupling to and through stator

Á Influence of grounding (of stator)

Kind of Simulation 


