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1 - General Information 

1.1 Description of LED Light Sources 

Sample Size:  

75 
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2 - Summary of Test Result 

Data Set: 
Sample 

Size 
Failures 

Observed: 
Test 

Interval 
Test 

Duration 
α: β: 

Reported TM-21 
L70 Lifetime 

Reported TM-21 
L90 Lifetime 

1 25 0 1000hrs 6000hrs 2.118E-06 1.003 >36000hrs >36000hrs 

2 25 0 1000hrs 6000hrs 2.388E-06 1.002 >36000hrs >36000hrs 

3 25 0 1000hrs 6000hrs 2.773E-06 1.001 >36000hrs >36000hrs 

         

Average Lumen Maintenance (Percentage of Initial Luminous Flux) 

Data Set: 1000hrs 2000hrs 3000hrs 4000hrs 5000hrs 6000hrs 

1 100.10% 99.90% 99.69% 99.46% 99.25% 99.06% 

2 99.91% 99.69% 99.46% 99.20% 98.96% 98.74% 

3 99.78% 99.53% 99.26% 98.97% 98.67% 98.43% 

       

Average Chromaticity Shift 

Data Set: 1000hrs 2000hrs 3000hrs 4000hrs 5000hrs 6000hrs 

1 0.0004 0.0006 0.0010 0.0014 0.0017 0.0020 

2 0.0006 0.0007 0.0012 0.0017 0.0020 0.0023 

3 0.0006 0.0008 0.0014 0.0018 0.0021 0.0024 

       

Average Lumen Maintenance and Chromaticity Shift VS. Time 
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3 - Test Data 

3.1  Data Set 1, 55°C, 20mA (Lumen Maintenance) 

No. 
ĭ�OP� Lumen Maintenance (%) 

0hr(Initial) 1000hrs 2000hrs 3000hrs 4000hrs 5000hrs 6000hrs 

1 13.55  100.15 99.93 99.78 99.63 99.48 99.41 

2 13.51  100.07 99.93 99.70 99.48 99.19 99.11 
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3.2 Data Set 1, 55°C, 20mA (Forward Voltage) 

No. 
Forward Voltage (V) 

0hr(Initial) 1000hrs 2000hrs 3000hrs 4000hrs 5000hrs 6000hrs 

1 7.506  7.524  7.496  7.521  7.516  7.515  7.511  

2 7.487  7.504  7.484  7.501  7.497  7.485  7.502  

3 7.498  7.517  7.490  7.513  7.509  7.498  7.515  

4 7.504  7.522  7.495  7.519  7.514  7.513  7.513  

5 7.507  7.521  7.500  7.524  7.518  7.517  7.528  

6 7.517  7.535  7.517  7.532  7.527  7.521  7.536  

7 7.518  7.529  7.514  7.531  7.526  7.520  7.527  

8 7.521  7.539  7.517  7.536  7.531  7.528  7.533  

9 7.530  7.547  7.522  7.544  7.539  7.527  7.541  

10 7.515  7.533  7.514  7.529  7.524  7.512  7.533  

11 7.507  7.535  7.516  7.532  7.531  7.515  7.533  

12 7.485  7.504  7.477  7.500  7.499  7.485  7.507  

13 7.481  7.493  7.480  7.496  7.494  7.480  7.493  

14 7.507  7.517  7.503  7.521  7.518  7.513  7.527  

15 7.472  7.491  7.479  7.496  7.492  7.488  7.498  

16 7.490  7.503  7.482  7.502  7.497  7.483  7.507  

17 7.501  7.520  7.494  7.519  7.514  7.510  7.520  

18 7.496  7.515  7.493  7.513  7.513  7.496  7.519  

19 7.476  7.488  7.469  7.492  7.493  7.476  7.498  

7.493 
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3.3 Data Set 1, 55°C, 20mA (Chromaticity Shift)  

No. 
X¶ Y¶ CCT(K) &KURPDWLFLW\�6KLIW��¨X¶Y¶� 

0hr(Initial) 1000hrs 2000hrs 3000hrs 4000hrs 5000hrs 6000hrs 

1 0.1838  0.4199  17239  0.0004  0.0008  0.0011  0.0014  0.0017  0.0019  

2 0.1850  0.4157  19568  0.0005  0.0004  0.0006  0.0010  0.0011  0.0014  

3 0.1825  0.4172  19339  0.0005  0.0010  0.0007  0.0008  0.0013  0.0017  

4 0.1832  0.4203  17164  0.0006  0.0008  0.0012  0.0013  0.0016  0.0017  

5 0.1821  0.4183  18763  0.0003  0.0003  0.0009  0.0011  0.0013  0.0020  

6 0.1812  0.4121  24861  0.0004  0.0007  0.0010  0.0011  0.0015  0.0017  

7 0.1830  0.4178  18756  0.0001  0.0001  0.0010  0.0012  0.0014  0.0021  

8 0.1822  0.4182  18777  0.0002  0.0003  0.0009  0.0014  0.0016  0.0022  

9 0.1832  0.4133  22387  0.0003  0.0006  0.0010  0.0014  0.0017  0.0022  

10 0.1820  0.4173  19454  0.0004  0.0007  0.0010  0.0015  0.0017  0.0023  

11 0.1815  0.4178  19271  0.0002  0.0004  0.0009  0.0014  0.0016  0.0019  

12 0.1843  0.4140  21216  0.0006  0.0012  0.0009  0.0015  0.0016  0.0019  

13 0.1830  0.4138  21975  0.0006  0.0013  0.0012  0.0016  0.0018  0.0019  

14 0.1829  0.4167  19602  0.0004  0.0006  0.0010  0.0016  0.0018  0.0022  

15 0.1825  0.4175  19197  0.0003  0.0006  0.0013  0.0016  0.0017  0.0020  

16 0.1839  0.4156  20084  0.0002  0.0005  0.0018  0.0023  0.0027  0.0030  

17 0.1826  0.4163  19989  0.0002  0.0006  0.0008  0.0011  0.0013  0.0020  

18 0.1847  0.4145  20632  0.0002  0.0006  0.0009  0.0013  0.0014  0.0016  

19 0.1843  0.4143  21012  0.0004  0.0006  0.0010  0.0015  0.0018  0.0020  
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3.4 Data Set 2, 85°C, 20mA (Lumen Maintenance) 

No. 
ĭ�OP� Lumen Maintenance (%) 

0hr(Initial) 1000hrs 2000hrs 3000hrs 4000hrs 5000hrs 6000hrs 

26  13.25  99.85 99.77 99.47 99.17 98.87 98.72 

27 13.44  99.93 99.55 99.48 99.33 99.18 98.88 

28 13.27  99.77 99.70 99.40 99.10 98.87 98.72 

29 13.33  99.55 99.32 99.10 98.87 98.80 98.65 

30 13.36  99.85 99.40 99.18 98.95 98.65 98.43 

31 13.45  99.93 99.55 99.33 98.96 98.66 98.36 

32 13.27  99.77 99.70 99.40 99.17 99.02 98.79 

33 13.30  100.15 99.92 99.77 99.47 99.17 98.87 

34 13.18  99.70 99.54 99.24 99.17 98.94 98.71 

35 13.41  99.85 99.48 99.11 98.81 
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3.5 Data Set 2, 85°C, 20mA (Forward Voltage) 

No. 
Forward Voltage (V) 

0hr(Initial) 1000hrs 2000hrs 3000hrs 4000hrs 5000hrs 6000hrs 

26 7.490  7.522  7.498  7.518  7.520  7.501  7.519  

27 7.497  7.515  7.497  7.511  7.513  7.503  
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3.6 Data Set 2, 85°C, 20mA (Chromaticity Shift) 

No. 
X¶ Y¶ CCT(K) &KURPDWLFLW\�6KLIW��¨X¶Y¶� 

0hr(Initial) 1000hrs 2000hrs 3000hrs 4000hrs 5000hrs 6000hrs 

26  0.1838  0.4160  19812  0.0005  0.0004  0.0010  0.0016  0.0017  0.0023  

27 0.1818  0.4158  20693  0.0006  0.0006  0.0013  0.0016  0.0020  0.0023  

28 0.1829  0.4140  21914  0.0004  0.0007  0.0009  0.0015  0.0019  0.0022  

29 0.1842  0.4140  21310  0.0007  0.0005  0.0017  0.0022  0.0026  0.0028  

30 0.1847  0.4145  20652  0.0004  0.0004  0.0009  0.0014  0.0019  0.0022  

31 0.1823  0.4162  20186  0.0007  0.0011  0.0012  0.0016  0.0020  0.0023  

32 0.1844  0.4136  21554  0.0006  0.0008  0.0015  0.0019  0.0024  0.0027  

33 0.1847  0.4162  19292  0.0006  0.0004  0.0009  0.0014  0.0019  0.0022  

34 0.1860  0.4135  20958  0.0005  0.0007  0.0013  0.0017  0.0022  0.0025  

35 0.1824  0.4161  20219  0.0002  0.0003  0.0011  0.0017  0.0020  0.0022  

36 0.1842  0.4129  22327  0.0004  0.0003  0.0011  0.0014  0.0018  0.0022  

37 0.1827  0.4152  20869  0.0008  0.0008  0.0013  0.0016  0.0022  0.0025  

38 0.1858  0.4153  19568  0.0006  0.0004  0.0010  0.0013  0.0016  0.0019  
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3.7 Data Set 3, 105°C, 20mA (Lumen Maintenance) 

No. 
ĭ�OP� Lumen Maintenance (%) 

0hr(Initial) 1000hrs 2000hrs 3000hrs 4000hrs 5000hrs 6000hrs 

51  13.35  99.93 99.48 99.18 98.95 98.80 98.50 

52 13.35  100.07 99.85 99.48 99.18 98.73 98.50 

53 13.19  99.92 99.77 99.39 99.01 98.71 98.48 

54 13.40  99.78 99.70 99.40 99.10 98.73 98.58 

55 13.45  99.70 99.26 99.03 98.88 98.59 98.29 

56 13.33  99.55 99.17 99.10 98.80 98.50 98.27 

57 13.47  99.48 99.18 98.89 98.74 98.29 98.07 

58 13.16  99.54 99.39 99.16 98.94 98.71 98.18 

59 13.39  99.70 99.55 99.18 98.81 98.58 98.36 

60 13.33  99.92 99.55 99.17 98.87 98.65 98.42 

61 13.24  99.77 99.40 99.09 98.79 98.49 98.34 

62 13.35  99.85 99.63 99.48 99.25 98.95 98.80 

63 13.47  99.78 99.63 99.55 99.18 98.96 98.89 

64 13.41  99.70 99.55 99.33 99.11 98.73 98.36 

65 13.23  99.85 99.77 99.40 99.09 98.72 98.19 
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3.8 Data Set 3, 105°C, 20mA (Forward Voltage) 

No. 
Forward Voltage (V) 

0hr(Initial) 1000hrs 2000hrs 3000hrs 4000hrs 5000hrs 6000hrs 

51  7.487  7.508  7.485  7.504  7.508  7.501  7.502  

52 7.477  7.496  7.478  7.492  7.495  7.481  7.490  

53 7.503  7.532  7.507  7.527  7.529  7.524  7.535  

54 7.480  7.501  7.490  7.504  7.506  7.498  7.512  

55 7.479  7.491  7.473  7.493  7.495  7.480  7.492  

56 7.484  7.508  7.496  7.508  7.510  7.504  7.508  

57 7.480  7.493  7.481  7.495  7.496  7.491  7.503  

58 7.486  7.504  7.479  7.500  7.501  7.496  7.508  

59 7.471  7.489  7.465  7.484  7.484  7.479  7.483  

60 7.503  7.528  7.510  7.530  7.530  7.518  7.538  

61 7.487  7.500  7.480  7.502  7.502  7.497  7.500  

62 7.475  7.496  7.478  7.498  7.499  7.486  7.502  

63 7.493  7.505  7.490  7.508  7.508  7.494  7.514  

64 7.497  7.517  7.490  7.512  7.512  7.497  7.519  

65 7.491  7.509  7.490  7.505  7.505  7.491  7.512  

66 7.491  7.518  7.491  7.513  7.513  7.502  7.519  

67 7.489  7.518  7.491  7.513  7.513  7.507  7.519  

68 7.473  7.502  7.483  7.498  7.502  7.492  7.502  

69 7.477  7.501  7.480  7.496  7.496  7.488  7.502  

70 7.495  7.519  7.498  7.521  7.521  7.513  7.527  

71 7.467  7.486  7.466  7.487  7.548  7.481  7.494  

72 7.487  7.500  7.480  7.501  7.500  7.495  7.500  

73 7.512  7.528  7.509  7.530  7.530  7.524  7.536  

74 7.494  7.523  7.503  7.519  7.517  7.502  7.524  

75 7.482  7.501  7.480  7.496  7.495  7.482  7.502  

Avg. 7.486  7.507  7.487  7.505  7.509  7.497  7.510  

Med. 7.487  7.504  7.485  7.504  7.506  7.496  7.508  

st dev 0.0108  0.0128  0.0121  0.0127  0.0144  0.0130  0.0146  

Min. 7.467  7.486  7.465  7.484  7.484  7.479  7.483  

Max. 7.512  7.532  7.510  7.530  7.548  7.524  7.538  
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3.9 Data Set 3, 105°C, 20mA (Chromaticity Shift) 

No. 
X¶ Y¶ CCT(K) &KURPDWLFLW\�6KLIW��¨X¶Y¶� 

0hr(Initial) 1000hrs 2000hrs 3000hrs 4000hrs 5000hrs 6000hrs 

51  0.1838  0.4140  21460  0.0008  0.0008  0.0016  0.0020  0.0022  0.0025  

52 0.1833  0.4150  20761  0.0006  0.0009  0.0014  0.0019  0.0021  0.0023  

53 0.1823  0.4149  21372  0.0008  0.0010  0.0015  0.0019  0.0023  0.0025  

54 0.1852  0.4148  

0.4148 
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