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Plot 1: LED light Spurious Emission, Horizontal Polarization
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	SUMMARY

	This paper presents information regarding ongoing testing to determine the radio frequency emissions from light emitting diode (LED) lighting systems.  The purpose of this information paper is to raise awareness in the aviation community that some LED lighting products can cause significant radiation in frequency bands of interest to aviation.  Given the global interest in the energy-saving properties of LED lighting, aviation authorities should be aware of this potential for interference to aviation systems.


1.0
Background

Some Light Emitting Diodes (LED) lighting products have been reported to emit noise, particularly radiated emissions in the 30MHz to 300MHz. While the diodes themselves do not generate any detectable noise, the systems incorporate switching power circuitry circuit to provide constant current sourcing.  These switching drive circuits operate at high frequencies and also need to maintain very high slew rates. When not properly filtered, these circuits can result in electromagnetic interference.  
While this is a known issue in the LED community, it is not necessarily well-known by the LED product consumers.  Given the increased interest by the aviation community to save energy by using LEDs (e.g., for runway lighting systems), use of these systems needs to consider the aviation systems operating in the potentially-impacted frequencies (e.g., ILS, VOR, VHF communications, etc.) 

2.0
Initial Results
As stated above, these effects are well known within the LED community.  Some representative results can be found at:

http://www.ledbenchmark.com/faq/LED-interference-issues.html
http://www.emcrules.com/2011/07/radio-interference-from-led-lighting.html
http://www.ukqrm.org.uk/lighting.php
To get a better handle on emissions in aviation bands, a test program has been started by the United States Federal Aviation Administration (FAA).  Figure 1 depicts the test set-up that is utilized.  Plots 1 and 2 show representative results.  In the United States, LED lighting is authorized by the Federal Communication Commission as a “Part 15” unlicensed device.  As shown in the plots, when the LED devices are operated, radiated emissions can greatly exceed the Part 15 limits.  One interesting observation noted in the very limited amount of testing done to-date, was that the radiated emissions from higher powered LED lighting (100W) were actually much lower than those from lower power systems (20W).  Since the higher power systems are correspondingly more expensive, it supports the idea that the interference may be due to poor filtering in the switching power circuitry.
3.0
Conclusion

FAA testing of radiated emissions from LED lighting devices has just begun, and therefore no extensive results are available.  The purpose of this information paper is to raise awareness in the aviation community that some LED lighting products can cause significant radiation in frequency bands of interest to aviation.  Given the global interest in the energy-saving properties of LED lighting, aviation authorities should be aware of the potential for interference to aviation systems.
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Plot 2: LED light Spurious Emission, Vertical Polarization
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Figure 1:  Lighting Device under test
[image: image2.jpg]




[image: image3]

[image: image4]
