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LEDs

Power Modules

Wireless Connectivity

Connectors
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A Possibility to agree on the presence of a FAE during the EMC tests
in the laboratory

A Realization of free in-House seminars at your headquarters or in
video-conference on different topics (EMC, ESD, DC / DC filtering,
selection of inductors ...)

A Support in the selection of components for your application

A Sending of free samples for the prototyping phase and / or the
EMC test phase

A Possibility to request on-site presence for project support
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A DCBrushless
A Source ofnterference
A Components for filtering

A More than Filter
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Applications
A Fans

A Conveyers
A Pump

A Compressor
A Printer

A Automotive
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Stator
A Generate magnetic field

® D

Rotor
A Build by permanent magnet

Dual construction
of Brushed
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Sources of Interference

APWM Drive

AControlLogicand Oscillator
Alnterfaces
ASwitchingRegulator
ALayout

AWiring
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A Cause of the interference voltage of (9) 150kHz ... 30MHz
A Ripple current on the supply side
A Rise/fall time controlled by gate drive
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WURTH ELEKTRONIK

A Interference current via parasitic coupling capacitances to ground (common mode)
A The unbalanced voltage sampled per phase contains symmetrical and asymmetrical

components. .

A Limit value for the asymmetrical interference voltage, e.g. according to EN &t800
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A Cause for the interference field strength of 30MHz ... 1 (6) GHz:
A Noise current on conductor tracks or loops
A Noise current on conductive housings
A Interference current on lines connected to interfaces
A Limit value for the radio interference field strength e.g. according to EN 6&00

— E51000-6-3, Wohnhereich
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Typeof Fault Dominant Source FrequencyRange Radiatedor Conducted

Fundamental and 10kHzto 30MHz Conducted
harmonics of the
controller switching
frequency

Low FrequencyRange

dl / dt and dU / dt of 30MHzto 200MHz  Conductedand Radiated
the FET (silicon)
switching edges and
parasitic resonant
circuits

Broadbandinterference

HighFrequency ReverseRecoveryf Over 200MHz Radiated
interference SchottkyDiodes
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A Minimizing the differential mode interferers by

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

U YSSLI Kp @dps (Jodap antennas) compad Minimizationof H-fields
U Use ferrite tofilter HFdifferential noisegeneratedby Oscillator

Current buffer circuit

With Decoupling Without Decoupling
+18VDC Inductance in power supply =
lsolated trace limits transient current oo
n »
river

Gate L:] ve o1 Capacltor Supplies x
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A DM Filtering:
U Input LC Filter to attenuate PWM signals (pulses)

Place the correct way: input impedance of the transducer is very low, normally mainly dominated by
the one or two capacitors
U The filter inductance thus represents a mismatch of impedance, and thus an effective DM filter
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BAD Optimal
constriction
L — Y Y L
3 cl |

GND connection
2.0 059 to case

Vias

A Constriction reduces reflections (VSWR) in gigahertz range

-

A Right angle arrangement reduces capacitive coupling

A Vias and direct conductive board mounting enable low-impedance ground connection
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A Large common mode current paths due to the heat sink formation of HF capacitance
A These leads to problems with the Conducted & Radiated Measurement!
A Use Common Mod€hokeand X or aps

FET fswto 20MHz
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A Parasitic coupling to and through stator
A Influence of grounding (of stator)
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