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Time-domain based EMI measurements



Agenda

üTime domain based EMI measurements

ü Introduction to EMI

ü FFT principles and possible causes for errors

ü Time Domain Scan in EMI Receivers

ü High speed FFT in Oscilloscopes

Annexes:

ü Some links to YouTube

ü Application Notes



Introduction to EMI 
Todayôs Electronic Design & EMI

Nowadays electronic engineers are facingé

ĕFaster clock speeds & smaller form factors 

ĕMore data lines for communications 

ĕIncluded RF technology (WLAN, Bluetooth, 3G/UMTS, 4G/LTE)

ĕPower has more impact on signals with smaller amplitude

ĕPCB Layout stacking ïmultilayer design

ĕRise & fall times go down to fractions on nano-seconds

ĕSo all this is high frequency up to é. GHz range



Introduction to EMI
Understand your electronic design

Clock rates, possible harmonics,

frequency of power supplies, shielding, grounding é

I know my system and 

can solve the EMI issues

By using fast and accurate

EMI TOOLS

CW Emission

Unknown broadband

noise peak

Noise from power supply

EMC Design TOOLS

Software Prediction
Pre-scanning

Near field scanning

EMC Lab

In-house testing
Outsourcing  (EMC lab)

EMC Consultants



Introduction to EMI

The impact of Electromagnetism
Even on a simple PCB circuit, Magnetic & Electric Fields are generated as long as current 

passes through the conducting medium

Both the E & H-field will penetrate adjacent conducting medium and induce noise on it



ÁAnalog RF Signals, Digital High Speed Busses

ÁParallel, Serial Bus Analysis & Decode

ÁMix Signal Analysis

ÁFFT Analysis

ÁTriggering

ÁTime Correlated Events

ÁAcquisition rate (frequency range)

ÁDead-time (missing intermittent faults)

ÁDynamic Range (sensitivity)

ÁEMI Filters, Detectors, Windowing

ÁEMI Limit lines

ÁEMI transducer correction factors

ÁEMI appropriate accessories / infrastructure

The EMI bubbleé How to test efficiently?
EMC engineers are concerned about:



FFT Basics ïSpectral Leakage

Å16 Discrete Samples in Time Domain

ÅSample Frequency Fs

Å16 Discrete Frequency points in FFT

ÅFrequency resolution = 1/16 * Fs

f = 2

f = 2.5

Aliasing or negative frequency

Spectral Leakage

½ Fs = Nyquist frequency

FFT

FFT

16 Bins

Spectral Leakage -> Signal Energy spreads over a lot of bins
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Rectangle Window

Discontinuities

FFT Basics ïSolution: Windowing
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FFT
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Blackmann Window

Discontinuities minimised

FFT Basics - Windowing


