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Abstract—In practice, one can get luminous flux parameter of 
LED by off-line measurement method and make prediction of the 
LED module’s service life time. But the prediction results only 
focus on LED luminous flux, meanwhile colorimetric and thermal 
characteristics are not involved. Towards to the disadvantage of 
present LED life time test which only pay attention to the decay 
of emitting device’s luminous flux and efficacy,  this paper 
introduces a kind of innovative LED accelerated life test system 
and method. During the test, the system can load temperature, 
humidity, vibration, current and other stress to LED modules in 
the same time, meanwhile the system can also measure 
photometric, colorimetric, electrical and thermal parameters of 
LED modules at the real time of accelerated life test. One can 
make pre-judgment to the reliability and failure mode of LED 
module according the variation trend of photometric, 
colorimetric, electrical and thermal parameters. 
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I. INTRODUCTION 

The lighting industry has already reached a consensus that 
due to its long life, high efficiency and other advantages, high 
power white LED will replace the traditional lighting source 
gradually. However the practical service life time is far less 
than 100’000 hours as ideal expectation cause of obvious 
reliability[1] problems. 

Aiming at the prediction of LED’s reliability, domestic and 
foreign researchers haven’t get a common view yet. In practice, 
one can get luminous flux parameter of LED by off-line 
measurement method and make prediction of the LED 
module’s service life time according the IES LM-80-08 and 
IES TM-21-11 standard principle[2-3]. But the prediction results 
only focus on LED luminous flux, meanwhile colorimetric and 
thermal characteristics are not involved. 

As is known to all, for LED lighting applications, except for 
the photometric parameters such as luminous flux and 
luminous efficiency, color temperature and color rendering 
index etc. colorimetric parameters are  also very important to 
quality of illumination, meanwhile the LED junction 
temperature, thermal resistance and related thermal parameters 
carry critical meaning to its service life and  luminous 
efficiency. Therefore, study the changing trend of photometric, 

colorimetric and thermal parameters at same time in process of 
LED aging test has vital significance. 

II. EQUIPMENT SYSTEM DESIGN 

The entire testing system configuration is shown as Figure 
1. The main components include: high-low 
temperature-humidity test box, vibration generator, LED 
multi-channel DC power supply, LED module holder, LED 
thermal properties measurement system, light collection system 
(integrating sphere and its driving motor), spectrometer and 
computer. 

 
FIGURE I. SCHEMATIC DIAGRAM OF LED MULTI STRESS 

ACCELERATED LIFE ON-LINE TESTING SYSTEM 

During the test, temperature-humidity test box, vibration 
generator, LED power supply, light collection system and 
spectrometer are all controlled and coordinated by the PC host. 
PC host automatic control the main components to load 
temperature, humidity, vibration and current and other stress 
according the program which was set previously to LED 
modules involved in the accelerated life testing. The integrating 
sphere will collect most of light emit by LED module and 
import it into spectrometer, complete on-line measurement of 
photometric, colorimetric and electricity parameters for each 
sample. Meanwhile, LED thermal parameter measurement 
system will complete on-line measurement of junction 
temperature and thermal resistance for all the samples. 
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FIGURE V. COLOR TEMPERATURE CHANGING TREND WITH THE 

INCREASING TEMPERATURE 

LED forward voltage - electrical parameters (Figure 6.) 
decreased gradually with the increase of environmental 
temperature, the intrinsic reason is that the electrical field 
intensity at the PN junction zone decreased with temperature 
rising. The junction temperature - thermal parameters (Figure 
7.) has increased dramatically with the environmental 
temperature rising. The difference between junction 
temperature and environmental temperature also increased 
gradually. The phenomenon shown that more and more 
electrical power would be wasted and turned into thermal 
energy with environment temperature rising. 

 
FIGURE VI. FORWARD VOLTAGE CHANGING TREND WITH THE 

INCREASING TEMPERATURE 

 
FIGURE VII. JUNCTION TEMPERATURE CHANGING TREND WITH 

THE INCREASING TEMPERATURE 

VI. SUMMARY 

Towards to the disadvantage of present LED life time test 
which only pay attention to the decay of emitting device’s 
luminous flux and efficacy, this paper introduces a kind of 
innovative LED accelerated life test system and method. 
During the test, the system can load temperature, humidity, 
vibration, current and other stress to LED modules in the same 
time, meanwhile the system can also measure photometric, 
colorimetric, electrical and thermal parameters of LED 
modules at the real time of accelerated life test. One can make 
pre-judgment to the reliability and failure mode of LED 
module according the variation trend of photometric, 
colorimetric, electrical and thermal parameters. 
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