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LIFE	
  MEASUREMENT	
  (BEFORE	
  LED)	
  
How Is Life Measured (Before LED)!

In the light bulb industry, the Average Rated Life (ARL) is how long it takes for half the light bulbs in a 
test batch to fail. Itʼs also been called a half-life. For example if 100 bulbs are tested and have an ARL 
of 1000 hours, 50% of the bulbs had died when the test time reached 1000 hours. Some bulbs may have 
failed within 50 hours, some within 450 hours, some within 700 hours, etc. but half were dead within 
1000 hours.!
	
  

Incandescent	
   750-­‐2,000	
  hours	
  

Fluorescent	
   24,000-­‐36,000	
  hours	
  

HID	
   10,000-­‐24,000	
  hours	
  

	
  	
  	
  	
  	
  	
  	
  	
  Compact	
  Fluorescent	
  

Plug-­‐in	
   10,000-­‐20,000	
  hours	
  

Screw-­‐based	
   8,000-­‐10,000	
  hours	
  

Halogen	
   2,000-­‐4,000	
  hours	
  



LIFE	
  OF	
  LED	
  –	
  L70,	
  LM80	
  &	
  TM21	
  

L70 Definition: change in light output of a light source over 
operational life, relative to initially measured light output


Lxx = time to xx% of original light output

!   L70 = time to 70% of original light output

!   L50 = time to 50% of original light output


Life of LED – L70, LM80 & TM21!

LM-79 - IESNA approved method for the electrical and photometric test of solid   

              state lighting devices. Specifies procedures for measuring total luminous 

              flux electrical power, luminous efficacy.



LM-80 - IESNA approved method of measuring Lumen depreciation of LED Light

              sources. It is related to the effective useful life of the product.




TM-21 is the IES-Recommended method for projecting lumen degradation of an 
LED package, array or module based on data collected according to LM-80.!

LIFE	
  OF	
  LED	
  –	
  L70,	
  LM80	
  &	
  TM21	
  
Life of LED – L70, LM80 & TM21!



LM80	
  DATA	
  
Philips Lumileds LUXEON Rebel LM80 Data!



LUMEN	
  MAINTENANCE	
  CURVES	
  



LUMEN	
  MAINTENANCE	
  CURVES	
  



TYPICAL	
  LAMP	
  LIFESPAN	
  



LONG-­‐TERM	
  DATA	
  
40,000 Hour / 4.5 Year Cree-XLamp !

Long-Term Data!

At lower ambient air temperature, LEDs hardly depreciate at all.!



LUMEN	
  MAINTENANCE	
  WITH	
  TM-­‐21	
  
Projecting Lumen Maintenance!

with TM-21!

!
TM-21 uses the longest-reaching LM-80 test data available and extrapolates to 

longer times for each case temperature. !



DRIVER	
  RELIABILITY	
  

LED DRIVERS:!
!
!   Heat affects lifetime – electrolytic caps, proper heat sinking of transistors, active 

cooling (i.e. fans)!
!   FETs Typical maximum junction temperatures of 125°C !
!   Capacitors Values can change by 10-20% or more as temperatures increase 

and drift as the component ages !
!   Mechanical vibration, shock!

!   Large ceramic capacitors are sensitive to mechanical stresses which can 
cause failures!

!   Overvoltage and overcurrent protection!
!   Environment - water tight enclosures!
!   Manufacturing quality – you get what you pay for!
!   Warranty Period?!

Driver Reliability!



MaxLite	
  U4lity	
  Rebate	
  Finder	
  

UTILITY	
  REBATE	
  FINDER	
  

!   Covers	
  200+	
  u-lity	
  rebate	
  programs	
  across	
  US	
  
!   2013	
  program	
  updates	
  have	
  been	
  completed	
  
	
  

Visit:	
  h?p://www.maxlite.com/u-lity-­‐rebate-­‐programs	
  



ROI	
  Calculator	
  
ROI	
  CALCULATOR	
  



MAXLITE	
  UNIVERSITY	
  

University.MaxLite.com	
  



CUSTOM	
  PRODUCT/TECH	
  TRAINING	
  

Custom	
  Product	
  &	
  Technology	
  Training	
  

Ask	
  about	
  our	
  FREE	
  custom	
  webinar/training	
  services!	
  

!   Lunch	
  and	
  Learn	
  

!   Breakfast	
  and	
  Learn	
  

!   Onsite	
  or	
  Online	
  	
  	
  	
  	
  	
  

!   Focus	
  on	
  a	
  specific	
  MaxLite	
  product	
  or	
  a	
  broad	
  overview	
  

!   Focus	
  on	
  LED	
  Technology	
  or	
  general	
  ligh-ng	
  training	
  

!   Custom	
  Presenta-ons	
  for	
  your	
  customers	
  or	
  staff	
  

Email	
  Greg	
  Murphy	
  at	
  gmurphy@maxlite.com	
  for	
  more	
  info!	
  



THANKS	
  FOR	
  ATTENDING!	
  

QUESTIONS/ANSWERS 
 
Thank you everyone for your attention! Please feel free to use this opportunity to 
ask any questions you may have about MaxLite or the products/topics discussed 
in this presentation.   
 

FOR	
  MORE	
  INFORMATION	
  ABOUT	
  OTHER	
  MAXLITE	
  PRODUCTS,	
  OR	
  
FOR	
  LIGHTING	
  QUESTIONS	
  IN	
  GENERAL;	
  PLEASE	
  CONTACT:	
  
	
  
info@maxlite.com	
  
h?p://www.maxlite.com	
  
1-­‐800-­‐555-­‐5629	
  


