

    
            
                
	PDF4PRO




    
    		 Trends


    


    
    		DMCA
	Contact
	⚡ AMP
	Log In


    


            

    

    
		
            
            	
                

	Example: bankruptcy

	
				Search	
	

Light-Emitting Diode (LED) Design Guide - littelfuse.com



Light-Emitting Diode (LED). Design Guide LED. Light-Emitting Diode (LED). Design Guide Table of Contents Page Introduction 3-4. Safety and Reliability of LED Bulbs 5-7. Surge Immunity Requirements for Consumer LED Lighting/. 8-10. Retrofit Lamps Part Selection Matrix for LED Lamp Protection 11. LED Lighting Compliance with Global Standards 12-15. Part Selection Guide 16-17. Design Considerations in MOV Selection 18-19. Surge Protection Modules and MOV Coordination 20-21. Protecting Against Temporary Overvoltage 22. Design Considerations in Fuse Selection to Withstand Surges 23. Design Considerations for TVS Diodes 24-25. Design Considerations for PLED Protectors 26-28. Potential Problems with Alternative LED Lamp Overcurrent 29-33. Protection Technologies Conclusions 34. References 34. Legal Disclaimers 35. 2016 littelfuse , Inc. Specifications descriptions and illustrative material in this literature are as accurate as known at the time of publication, but are subject to changes without notice.

Specifications descriptions and illustrative material in this literature are as accurate as known at the time of publication, but are subject to changes without notice.



	    	 Fullscreen    	    	 Download	





    

                
                
                
                
                
                

            

Tags:


   Littelfuse


Information



    
        
        	Domain:
        	        

    

    
    	
    		Source:
    		    	

    






	
		Link to this page:
			









	
		Please notify us if you found a problem with this document:

	


	
     Spam in document




×
Spam notification




	
        Thank you for your participation!


				


		
    	 Submit notification    


    









	
     Broken preview




×
Broken preview notification




	
        Thank you for your participation!


				


		
    	 Submit notification    


    









	
	 Other abuse
	






                
                
                
                
            



	
    	Transcription of Light-Emitting Diode (LED) Design Guide - littelfuse.com


        
    	1 Light-Emitting Diode (LED). Design Guide LED. Light-Emitting Diode (LED). Design Guide Table of Contents Page Introduction 3-4. Safety and Reliability of LED Bulbs 5-7. Surge Immunity Requirements for Consumer LED Lighting/. 8-10. Retrofit Lamps Part Selection Matrix for LED Lamp Protection 11. LED Lighting Compliance with Global Standards 12-15. Part Selection Guide 16-17. Design Considerations in MOV Selection 18-19. Surge Protection Modules and MOV Coordination 20-21. Protecting Against Temporary Overvoltage 22. Design Considerations in Fuse Selection to Withstand Surges 23. Design Considerations for TVS Diodes 24-25. Design Considerations for PLED Protectors 26-28. Potential Problems with Alternative LED Lamp Overcurrent 29-33. Protection Technologies Conclusions 34. References 34. Legal Disclaimers 35. 2016 littelfuse , Inc. Specifications descriptions and illustrative material in this literature are as accurate as known at the time of publication, but are subject to changes without notice.
2 Visit for more information. LED Lighting Design Guide Introduction Introduction The first LED lamps were introduced in the late 1990s. Since then, the unit costs have been steadily declining by double-digit percentages, making LED lighting technology viable for commercial, industrial and outdoor lighting applications. In addition, large strides have been made in improving the efficiency, lumen output and performance of LED lights. The global LED lighting market is estimated to be $16B in 2012 and expected to reach nearly $40B by 2014 (Figure 1). The US market CAGR for commercial and outdoor LED lighting alone is expected to grow 26-30% through 2016. Market Share by Region, 2010 LED share of lighting market to exceed 25% by 2014. ROW. N. America LED Lighting Market Value, 2009 2014 (US$B). 13%. 20%. 5% S. America 50 30%. LED Lighting 40% Share of overall lighting market 25%. 22% 40. East Asia EU. 20%.
3 30. Global LED Lighting market to 15%. reach $ in 2012, share of total lighting 20. 10%. 60% Comml, 25% Resdl, 15%. Indl/Instl 10 5%. Key luminaire drivers: traffic lights, roadways, parking lots, and other 0 0%. outdoors 2009 2010 2011 2012 2013 2014. Source: Green Market Research Figure 1. Global market for LED lighting Source: Digitimes In the commercial sectors, the business case is not only justified from double digit energy savings but also large maintenance and labor cost reductions. Utility rebates and government financial incentives for energy efficiency further help reduce the initial cost of LED lamp and luminaire installations. As most LED lamps are specified to last around 50,000 hours versus 1000 hours for incandescent and 8,000 hours for CFLs, fewer maintenance staff hours are required to replace lamps in large facilities. Further, reduction in CO2 emissions by going to LED alternatives is also a key driving factor near and dear to government environmental agencies.
4 A single 100W incandescent bulb for example, that is on four hours a day produces 139 pounds of carbon per year. Switching to a 12 watt LED. lamp which has the equivalent light output of a 75W incandescent will emit only lbs. of carbon per year. 2016 littelfuse LED Lighting Design Guide 3 LED Lighting Design Guide Introduction (continued). Over the next couple of years, LED lighting adoption will be highest in retail accent lighting and cold storage followed by street, highway, parking lot and public structure illumination, and niche applications in commercial building lighting. Street lighting energy efficiency measures have been initiated by many local cities and municipalities around the world seeking to replace high pressure sodium (HPS) lamps with LED lights. For parking lots and parking garages, HPS, metal halides and fluorescents are the main targets for replacement. The United States is leading the way for establishing uniform performance and safety standards for certain indoor commercial lighting as well as roadway, parking lot and garage illumination.
5 The EPA's Energy Star specifications apply to LED replacement bulbs for residential and certain commercial applications. The US Dept of Energy's Municipal Solid State Street Lighting Consortium's LED Roadway model spec, and the Commercial Building Energy Alliance Parking Lot and Structure Outdoor LED lighting performance spec are examples of important documents released in late 2011 and early 2012 respectively. A littelfuse video, Circuit Protection and Reliability Solutions for the LED Lighting Market, provides an overview of global standards for circuit protection of LED lighting. littelfuse describes the market and circuit protection needed for LED. lighting. To view the video, visit: 2016 littelfuse LED Lighting Design Guide 4 LED Lighting Design Guide Safety and Reliability of LED Bulbs Safety and Reliability of LED Bulbs An LED lamp contains power conversion electronics (AC/DC), driver IC for the LEDs, a heat sink for thermal management and optics to optimize light quality.
6 Since LED bulbs are intended to be form factor-compatible with current incandescent and CFL bulbs, they will have an AC/DC power supply circuit so they can operate from standard bulb sockets.. (See Figure 2.). LED Driver Heat Sink Parabolic Reflector Packaged LED. Lens Figure 2. Typical residential LED lamp construction. Equipment that is directly connected to AC mains ( 120/220 VAC) can be damaged by short circuit and overload conditions caused by component and/or circuit failures inside the bulb. In addition, lightning surges or load switching transients (originating outside the bulb). can create voltage spikes or ring waves that can stress and ultimately damage components, and render the bulb dead. Given that the value proposition for LED bulbs is not only lower energy usage, but longer lifetimes, it will be crucial that transient voltage protection is taken into account to eliminate field failures driven by the electrical environment.
7 To view the video, visit: Usha Patel, who leads littelfuse 's LED initiatives, describes how to use circuit protection devices to increase LED lighting reliability and safety. 2016 littelfuse LED Lighting Design Guide 5 LED Lighting Design Guide Safety and Reliability of LED Bulbs (continued). Click/toggle the green boxes below Equipment that is directly connected to AC mains (100 to 240 VAC). to view our can be damaged by short circuit overload conditions, lightning surges product lines. or load switching transients that create voltage spikes or ring waves AC Line Fuse MOV TVS Diode PTC PLED. A fuse with adequate I2T rating A metal oxide varistor (MOV) High Voltage A TVS Diode on the dc side A positive temperature Open circuit is necessary to pass Energy Star can help protect the LED bulb can be used to protect against coefficient resistor can help LED protection ring-wave tests according to from overvoltage surges and DC Fuse transients before entry into protect LEDs from over-current device IEEE ring-wave effectes by clamping converter circuit.
8 And over-temperature. short-duration voltage impulses. LEDs SPD AC Input EMI Filter Line Rectifier DC-DC Converter L Constant Iso /. Osc. Step Current LED. N. Down String Driver G TVS Diode Transient protection MOV for energy let through Surge protection device with to the LED circuit Controller /. high surge withstand MOVs ( , 25 - 34mm dia. Sizes). Opto Couplers Figure 3. Typical LED luminaire driver circuit with transient and surge energy protection devices littelfuse offers complete AC line interface protection as well as transient protection on the DC side. Its LED Lighting Design video discusses reliability and safety issues that need to be addressed in selecting protective devices for LED retrofit bulbs and luminaires to meet industry standards. Refer to Figure 3 for an overview of the various components and systems within the power and control circuits inside an LED lighting assembly. As shown in Figure 3, a littelfuse AC fuse in series with the line will provide safety protection against short circuit and overload conditions.
9 They are available in a wide range of form factors, amperage ratings, voltage ratings, breaking capacity and mounting options to provide Design flexibility to the Design engineer. The AC/DC power conversion circuit can use either isolated or non-isolated topologies. Transient protection is not only critical for the DC side electronics but more importantly the LED load. The ICs can be protected by nature of isolated bias windings and filtering elements. However, insufficient spacing on the PCB, flashover of physically small components, or unintentional coupling through transformers and opto couplers can fail due to inadequate transient protection. A well designed surge protection scheme will limit the peak voltage and current envelopes to avoid coupling through unintentional paths. 2016 littelfuse LED Lighting Design Guide 6 LED Lighting Design Guide Safety and Reliability of LED Bulbs (continued). In the case of non-isolated LED drivers which are prominent in many retrofit lamps and lower power applications, the LEDs themselves can be damaged by the surge energy as there is no transformer isolation between the AC input and the LEDs on the DC side.
10 Isolated circuits, such as flyback converters, are more robust since their transformers provide some degree of isolation and surge protection. Nevertheless, protection is still required to limit higher surge events, especially in outdoor lamp and luminaire environments. High energy surge events, such as those caused by nearby lightning strikes can flash over from the primary to the secondary side. The MOV across the AC power input in Figure 3 is the key to providing surge clamping protection against lightning related transients. An MOV in this location is a cost-effective way to minimize transient energy that could make its way into downstream electronics. MOV selection is based on a number of parameters, including voltage rating, peak pulse current, energy rating, disk size and lead configuration. littelfuse provides varistors with disk diameter down to 5mm (ZA series), which allows them to be used in the space- constrained power supply section of an LED lamp.
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