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Essential Tools for EMC Troubleshooting

Kenneth Wyatt

B




Low Cost SDR




1886

Heinrich Hertz proves the existence of electromagnetic waves




1896/1901

Marconi develops radio transmitters and demonstrates
transatlantic communication




1917

Lucien Levy, Edwin Armstrong, and Walter Schottky all file
patents for the superheterodyne radio
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overer of the “feed-back” circuit, in the uni- T

Automatic gatn contral ‘
a major in the Signal Corps during the war
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Skip ahead
a bit...
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1991

US Military commissions SpeakEasy program to develop SDR

1994
SpeakEasy | successfully demonstrated

1998

SpeakEasy Il successfully demonstrated Phase-2 TF-XXI Model

f:

Phase-1 Equipment Rack




2012

Eric Fry and others discovered that the guts of a mass produced Digital
HDTV USB receiver, using the RTL2832U chip (pictured) could be used
as a wideband (3 MHz) SDR receiver




SDR dongles + antennas available for < $30 on Amazon, SDR Freeware ubiquitous



Radio Architecture
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Superheterodyne AM Receiver



Radio Architecture
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Mixer Product
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Interference

Tx Emissions
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Interference

Tx Emissions
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“Modeling Radio Frequency Interference (RFI) Between Co-Located RF Systems” 2021-01-0153, SAE WCX
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SOFTWARE-DEFINED

RADIO for ENGINEERS

A . couns https://www.analog.com/media/en/training-seminars/design-
oiru handbooks/Software-Defined-Radio-for-Engineers-

ALEXANDER M. WYGLINSKI

2018/SDR4Engineers.pdf



https://www.analog.com/media/en/training-seminars/design-handbooks/Software-Defined-Radio-for-Engineers-2018/SDR4Engineers.pdf

SDR Applications — FM Radio
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v SDR Applications — Family Radio System




AV SDR Applications — Short Wave Radio (NOAA)
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AV SDR Applications — Listening

* Police/EMS Scanner

* Baby monitors

* Local Ham radio traffic in frequency range

* |SS Comms (145.825 MHz when ISS is locally overhead)
* Amateur radio astronomy

* Air traffic control (108 — 135 MHz, AM)

* Aircraft Tracking (1090 MHz)



Av SDR Applications — Track Aircraft
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https://www.youtube.com/watch?v=9QzkISyKgQM



https://www.youtube.com/watch?v=9QzklSyKqQM

SDR Applications — Track Aircraft
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https://www.youtube.com/watch?v=9QzklSyKqQM

SDR Applications — Spectrum Analyzer

. RSP Spectrum Analyser
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https://www.sdrplay.com/spectrum-analyser/
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SDR Applications — Cognitive Radio

Cognitive radio engine
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Using different technology, NanoVNA’s
are now available for < $100, and can
be used either stand-alone or with
computer software packages to analyze
a wide range of systems




Live Demo

e 25MHz-1.7 GHz
1 e Range can be extended down to 100 kHz with
“Ham It Up” up-converter module

Technical Details ~ Collapse all

W

~ Other Technical Details

' Brand NooElec
[tem model number NESDR SMArt Bundle
[tern Weight 5.3 ounces
Product Dimensions 11.42 % 3.94 x 0.79 inches
ltem Dimensions LxWxH 11.42 % 3.94 x 0.79 inches
Power Source usB
Manufacturer Nooelec Inc.
ASIN BO1GDN1T4S
Is Discontinued By Manufacturer Mo

Date First Available June 17, 2016



Spectrum Analyzer
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Fig. 2: Block Diagram of an EMI-Receiver (simplified)
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Questions?

Karen Burnham,
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