EMCESD in de Prakiij&/11/2014
Timedomain based EMI measureme
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Agenda

U Time domain based EMI measurements
U Introduction to EMI

U FFT principles and possible causes for errors
0 Time Domain Scai:ivil Receivers

U High speed FFTOncilloscopes
Annexes:

U Some links to YouTube

U ApplicatioNotes
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Introduction to EMI

Todayos El ectronic Desi

Nowadayglectronic engineessr e f ac i

€ Faster clodpeeds & smalfermfactors

e More data lines for communications

>
€ Include@®Ftechnology (WLAN, Bluetooth, 3G/UMTS, 4G/LTE)

€Power has more impact on signals with smaller amplitude
€ PCBLayoustacking multilayer design
eéRise & fall times go down to fractions eec@mds

€So all this Hghfrequencup t o é. GH \
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Introduction to EMI
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Level in dBuVim
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Understand your electronic design
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Clock rates, possible harmonics, ol
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Noise from power supply
Unknown broadband
noise peak

EMC Design TOOLS EMC Lab

Software Prediction In-house testing
Pre-scanning Outsourcing (EMC lab)
Near field scanning EMC Consultants

By using and
EMI TOOLS

ROHDE&SCHWARZ

CW Emission




Introduction to EMI
Theimpact of Electromagnetism

Even on a simple PCB circuit, Magnetic &Hdtstare generated as long as currer

passes through the conducting medium
Magnetic Field

Electric Field
Signal Plane

Ground Plane

Both the E &fi¢ld will penetrate adjacent conducting medium and induce noise

I Mutual Inductance I Mutual Capacitance
Magnetic Field Electric Field
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The EMI Dbubbleée How t
EMC engineers aamncernedbout

A AnalodRF SignalDigitaHigh Speed Buss~

A Parallel, Serial Bus Analysis & Decod w00
A Mix Sign@ialysis T EN
A FFT Analysis

A Triggering

A Time Correlatégents

A Acquisition rate (frequency range)
A Deadime(missingntermittent faults)
A Dynamic Range (sensitivity)

A EMI Filters, Detectors, Windowing
A EMI Limit lines

A EMI transducer correction factors

A EMI appropriate accessories / infrastructure
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FFT BasidsSpectral Leakage
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A16 Discrete Samples in Time Domain

ASample Frequency Fs
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Al16 Discrete Frequency points in FFT
AFrequency resolution = 1/16 * Fs
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Spectral Leakage -> Signal Energy spreads over a lot of bins



FFT BasmsSqutlorWlndowmg
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FFT BasicsWindowing
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