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Reliability Assessment of LED Based on Kolmogorov-Smirnov Check
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Abstract: A reliability evaluation method was proposed for Light Emitting Diodes (LED) which the
optical performance is declining nonmonotonicly. The accelerated degradation test was conducted in order
to obtain luminous flux degradation data. A bi-exponential degradation model was used to fit the lumen
maintenance degradation data. Comparing the model with exponential model in fitting effect, indicates
that the bi-exponential model provides a good fit to the date. The pseudo failure lifetime was tested and
analyzed by MATLAB program. The distribution type of pseudo failure life was determined by using
Kolmogorov-Smirnov (K-S) test. The results showed that, the pseudo failure lifetime distribution of
samples from two companys obeys Lognormal distribution and Weibull distribution, respectively. And
the reliability evaluation of LED is made by the corresponding distribution parameters. It was obtained
that the pseudo failure lifetime of samples from two companies is 5 328. 37 h and 4 758. 35 h,
respectively. This method shows a certain reference value to reliability evaluation on nonmonotonic
degradation law of LED.
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Fig. 1 The lumen maintenance over time of all samples
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Table 1 The SSE and R-Square values of two degradation models
Samples from company A Samples from company B
SSE R-Square SSE R-Square

Modle 1 Modle 2 Modle 1 Modle 2 Modle 1 Modle 2 Modle 1 Modle 2
1 0.004693 0.000 5859 0.880 8 0.9851 0.002 251 0.000 8394 0.9315 0.974 5
2 0.007275 0.000 946 6  0.894 1 0.986 2 0.003 359 0.001 0110 0.962 4 0.988 7
3 0.006261 0.001 746 0 0.910 8 0.975 1 0.004 164 0.001 1390 0.8355 0.955 0
4 0.011890 0.002 1020 0.884 3 0.979 5 0.004 887 0.001 307 0 0.939 5 0.983 8
B) 0.007650 0.000 999 8 0.880 7 0.984 4 0.002 189 0.000 556 8 0.970 8 0.992 6
6 0.005356 0.000 8727 0.885 5 0.981 3 0.005 805 0.001 3590 0.8928 0.974 9
7 0.005560 0.000 6715 0.9190 0.990 2 0.005 254 0.001 3420 0.862 6 0.964 9
8 0.005054 0.000 699 8 0.831 5 0.976 7 0.001 239 0.000 861 6 0.954 1 0.968 1
9 0.005602 0.000 7599 0.8978  0.986 1 0.006 612 0.001 364 0 0.864 9 0.972 1
10 0.006159 0.001 0020 0.914 3 0.986 1 0.004 039 0.001 607 0 0.857 4 0.943 2
11 0.005598 0.000 450 5 0.893 8 0.991 5 0.002 566 0.000 534 0 0.9101 0.981 3
12 0.006248 0.000 9340 0.909 2 0.986 4 0.002 551 0.000 788 2 0.957 4 0.986 8
13 0.006120 0.000 8294 0.907 1 0.987 4 0.002 987 0.000 4735 0.933 8 0.989 5
14 0.008943 0.000 8234 0.890 0 0.989 9 0.005 511 0.000 957 7 0.9127 0.984 8
15 0.005976 0.000 602 8 0.890 2 0.988 9 0.003 650 0.000 653 6 0.927 1 0.986 9
16 0.005101 0.000 471 8 0.9100 0.9917 0.002 584 0.000 6426 0.932 6 0.983 2
17 0.005014 0.000 420 5 0.893 0 0.991 0 0.004 995 0.001 016 0 0.882 3 0.976 1
18 0.005041 0.000 566 2 0.877 3 0.986 2 0.002 081 0.000 7426 0.920 8 0.971 8
19 0.005503 0.000 598 0 0.912 2 0.990 5 0.003 880 0.000 5114 0.896 6 0.986 4
20 0.005728 0.000 572 9 0.9072 0. 9907 0.003 590 0.000 869 2 0.9110 0.978 4
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Table 2 The pseudo lifetime of two samples

Sample No. Company A Company B
1 5372.53 3.890.71
2 5 097.58 3 088.27
3 5 793.93 5 870.53
4 5 450. 64 3 846. 35
5 4 625. 48 3074.12
6 6 651.73 3 088.18
7 4 655. 06 5 054. 34
8 6 338.81 3529.18
9 5 953.21 4 742.76
10 4 647,50 6 217.19
11 5218.62 5 342.07
12 5623.92 3 400. 86
13 5 134.19 4 439.61
14 5 305. 22 4116.72
15 5 228.09 4 233.75
16 5 327.03 4377.13
17 5264.18 4 912,94
18 5 620. 39 4 763. 25
19 4 851. 33 5 035.31
20 4900. 83 4 882.10
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Table 3 K-S check for the pseud-failure lifetime

Exponential Weibull Lognormal
H 1 0 0
Samples from company
A P 7.03E-07 0.593 0 0.920 9
D, 0.578 6 0.164 7 0.116 4
H 1 0 0
Samples from company
B P 3. 28E-05 0.978 3 0.861 0
D, 0.503 1 0.099 0 0.127 5

3.5 amSEMHit
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Table 4 Parameter estimation of pseud-failure

lifetime distribution

Distribution Parameter Lifetime characterization
® o ty,; —e"
Lognormal
8.580 8 0.097 9 5 328. 37
Weibull ¢ P ¢
4 758.5 5.461 9 4 758.5
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