
Lifetime of the Product: What Really Determines the Life of an LED Product? 
________________________________________________________________________ 

 
• Projections of lifetime from TM-21 Report is based on gross assumption all LED's in all 

production units will be the same as the unit submitted for testing 
 

• Factors that determine useful lifetimes are:  
a. components unique useful lifetimes 
b. quality control during production 
c. well engineered product to ensure proper operation in fixture environment 
d. protecting LEDs against heat-caused vapors or chemical impurities 

 

• Lifetime claims above 50,000 hours are meaningless since other components are not as robust as 
100,000+ hour LED's 

 

• Processes vital to maximize yield and ensure consistent product performance are: 
a. burn-in sequences 
b. subsequent inspections 
c. thermal imaging 

 

 
Thermal Imaging Analysis 
 

With the fixture at steady-state temperature, a series of infrared (IR) imaging photographs were taken using a FLIR T300 to evaluate thermal 
dissipation and areas of concern on the light engine, heat sink, and external housing. The FLIR camera, when used in this way, gives primarily 
qualitative information. Without precise per-material emissivity calibration, the analysis will not provide exact correspondence to other 
temperature measurements. The emissivity was set to the default value of 0.95. 
 

             
                Figure 32: Thermal Image #1, side view               Figure 33: Thermal Image #2, close-up of heat sink 

 
 

Full Discussion 
 

In the market of LED lighting, the 100,000+ hour lifetime claims are rampant.  As discussed in the 
companion Segment about TM-21 reporting, these numbers are derived from the operating environment 
of the LED’s themselves and are estimates of how long the semiconductor device will hold up under 
those conditions.  If operated at a comfortable point within the rated operating temperature of the LED, 
these devices could continue to emit sustained light levels long after all other elements of the system 
would have reached the end of their respective operating lifetimes. 
 
Many, many factors determine how long a product is going to “last”, or provide a useful function, and 
how it is going to perform over that useful lifetime.  Those projections of lifetime based on the TM-21 
make a gross assumption that ALL of the LED’s in ALL devices produced will have the exact 
characteristics of the unit(s) submitted for agency testing.  Quality Control in actual production is 
paramount to achieving sustainable performance of ALL LED’s, including burn-in sequences and 
subsequent inspections to identify any deviations in product performance.  100% of DEG production is 
subjected to a burn-in period that exposes the device to typical operating conditions for a period that 
allows thermal stabilization, followed by thermal imaging to identify any process or component issues 
that would result in LED’s or other components being exposed to excessive temperatures. 
 
With adequate process controls in place, and valid operating temperature data from which to derive the 
TM-21 figures, the key is that the LED’s are going to last long enough that they are not a concern.  This is 
essentially true of any numbers that exceed 50,000 hours, as 10 years is becoming the industry benchmark 



for assured performance which equates to approximately 50,000 hours of typical night operation and will 
range from 20,800 hours upwards of 87,000 hours for 24/7 interior operations.   
 
The reason for the data becoming meaningless above 50,000 hours is that there are many other 
components in a lighting device that also have “useful lifetimes” and those components are not as robust 
as the LED that is getting all the attention.  The weakest link in LED lighting devices – the ultimate 
reason they are going to fail – are the components responsible for converting power from the incoming 
line voltage to a form that is useable by the LED. 
 
The weakest link in the power delivery chain for an LED device is a component such as the output 
capacitor.  These components have rated lifetimes based on the environments they are exposed to just like 
the LED’s, but lifetime ratings for current technology are barely pushing the 50,000 hour level when they 
are operated in the thermal environments typical in LED lighting fixtures.  The performance of these 
devices is likely to continue to improve, but cutting-edge technology comes at a price that lighting 
manufacturers are often not willing to pay a premium for.  The last segment of this discussion further 
addresses the matter of adequate thermal management. 
 
Other degradation factors for LED are heat-caused vapors or chemical impurities which can substantially 
alter the color of LED light (color-shifting) and/or degrade the life of the LED causing reduced product 
life. 
 
 

Questions to Ask: 
 

1. What quality control processes are in place during production?  Do lamps go through burn-in periods, 
thermal imaging, and any subsequent inspections? 
 

2. What percentage of lamps are subjected to quality control processes in place? 
 

3. What is the L70 rating at the temperature the product will be operating at in actual use (within its 
environmental enclosure(s)).  If they are using notations such as “Rated Product Life” or “Product Life” 
and are referring to the L70 be wary—this is a false statement as the L70 refers solely to the LED (see TM-
21 and Lumen Maintenance Projections: What the 100,000+ Hour Projections Really Mean segment). 
 
 

Why DEG? 
 

1. DEG's lamps go through a burn-in period that exposes the devices to typical operating conditions to 
reach thermal stabilization. Thermal imaging is done in order to identify and remedy any temperature 
issues.  Finally, DEG's lamps go through subsequent inspections to recognize any performance 
deviations.  
 

2. 100% of DEG's lamps are subjected to the quality control processes in place.  
 

3. DEG is constantly reviewing and testing new component technology in an effort to make our products 
more robust and sustainable for long-term operating efficacy.  
 
Another important consideration for the buyer of LED products is the “light application” 
and how LED light output is measured.  In the next Knowledge Segment this critical 
paradigm shift from ‘measured lumens’ to footcandles/lux may be one of the most 
important considerations in determining product selection: Lumens vs. Lux (or 
footcandles). 
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