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LED Lifetime Do You Really Understand?

Cheng Ye

( iGuzzini Lighting ( China) Co. Lid.  Shanghai 201401)
Abstract

LED technology started in semi-conductor industry but is booming in the lighting industry. As a
newborn thing it is facing many questions and discoveries. LED is famous for its extra long lifetime.
However how we can predict the lifetime without any convincing tests? Is there any difference of LED life
time with the traditional lighting source? This article will be based and focus on this simple concept.
Comparing LED with traditional lighting and analyzing the latest standard development meanwhile this
article will help LED users and system manufactures understand what the lifetime stands for really.

Key words: LED; lifetime; LM -80; TM -21; L70; B50; F5; component; system

. LED
1 LED .
. LED
NICHIA ~ GaN LED .
LED .
. LED
LED



Vol. 22

: LED

2 LED

LED
LED 50000

? LED

« - )
LED
LED
LED

LED

LED

= BB ReE o
SIEPAL
LED: 5 35

Pt

LEDAS i 75 ® oo

2 LED

3 LED

LED

1IES LM -49 IEC 60064 GB/T 10681
CFL IES LM -65 IEC 60969 GB/T 17263
IES LM -40 IEC 60081 GB/T 10682

HID



2011 9

58
. (ans1 |
P - American National Standards Institute
,
«X Underwriters
Laboratories Inc.
3
25C o 3 1000 10%
20 o ~15%
LED CFLs 10000
( LED ) 20% .
? T8 TS5 20000
o 5%
S i ey 147212V
o ':‘_h ST—. S . — SOW BT AT
é \“.‘-.- Y > e B e 400W$ [EJ:I
E L I W et 1 e 2wgEBERIOIT
& 29 % Rl S . - = 32W TSHEIAT A
E L TP B 5-mm LED
™ 60 "'-“ te wwesens K LELED
50 . —— v . . .
0 5000 10000 15000 20000
TAER ] (h)
4
LED LED LED
o : N N o LED LED
o LED component LED systemo LED
“ 7 LED LED
50% o N N o
? o
4.2 LED L70 LS50
A . ?
o LED
o IEC
4 LED IEC . LED
IES.

4.1 LED NEMA UL



Vol. 22 . LED ? 59
o o GB LED
o LED
IEC62504 ( GB/T24826) ¢ o
LED LED » IES
2.37 °
life
LED ( ) « » LED o
LED  ( ) LED
. ( Useful life) o
2.38 2
( 50% ) average 1EC62504 [ES LM - 80
life ( life to 50% failures) HED HED LED
LED ()
50% LED ( )
LED () . LED
LED o
IES LM - 80 {Measuring Lumen ASSIST (LED Life for

Maintenance of LED Light Sources) General Lighting: Definition of Life)
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Life Definition

Rationale

For the purpose of this document, an LED component is defined as the individual
LED light source. One or many LED components may be assembled with a driver
and housing to create an LED lighting system. An LED system is defined as the
integration of all necessary components into a working module, such as a light
fixture.

The reported life of an LED component or system is to be defined as the
operating time (L, in hours) for the component or system to reach two
performance criteria;

Lrox (hours): time to 70% |umen maintenance
Legs (hours): time to 50% |umen maintenance

Within these times, the LED component or system should not exhibit chromaticity
shifts greater than those bounded by a four-step MacAdam ellipse.

These times are to be measured under specific conditions as outlined in the
accompanying documents, "LED Life for General Lighting — Measurement
Method for LED Components” and “LED Life for General Lighting —
Measurement Method for LED Systems.”

For general lighting applications, 70% lumen maintenance, which corresponds to
a 30% reduction from the initial light output of a lighting system, is close to the
threshold for detecting gradual reductions in light output. Research shows also
that reductions to 70% of initial light output are considered acceptable by the
majority of occupants within a space. Thus, this level is unlikely to be problematic
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®First 1k hours is ignored for TM-21 projection purpose
@ Upper reporting bound set by 6 X data (6 X 6k=360k hrs)
o Exponential extrapolation to least squares mathematical fit
between 1k and 6k hours

®Reported and projected L70 may or may not be the same number
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® T, is used for TM-21 projection(10K/2=last SK hours)
® Upper reporting bound set by 6 X data (6X 10k=60k hrs)
® Exponential Extrapolation to least squares mathematical fit
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