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Abstract Most existing life prediction models for photoelectric products have many problems such as time
consuming and low precision in processing test data. In order to accurately predict the life of optoelectronic products
in a short time, two-parameter Weibull function is used to fit luminance degradation data under multigroup stresses
to obtain accelerated life, and Power function determined by the parameters of goodness-of-fit test is employed to
extrapolate conventional life. Thereby, a novel model of life prediction, named accelerated life extrapolation model
(ALEM), is established. The model is applied to rapidly predict the life of vacuum fluorescent display (VFD),
accelerated degradation tests under four groups of constant stresses are carried out, and then the evaluation of the
model precision is achieved. The results show that VFD test design scheme is correct and feasible, and the collected
test data objectively reflect the characteristics of VFD luminance degradation. The ALEM exactly describes the
change trajectory of luminance under each accelerated stress, well reveals the variation law of stress with life, and
precisely extrapolates the product life without conducing conventional life test. Which can open up a new method and
approach for the life estimation of modern optoelectronic products.
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Table 1 Data of the average luminance of VFD attenuating with time under each stress

T,=1023.00 K T,=1055.56 K T,=1087.85 K T,=1123.33 K

! ti/h D, (t;) /Cedem ) ¢;/h Dy(t;) /Ced*m *) ¢;/h Dy(;) /Cedem *) t;/h D,(;) /(cdem *)
0 0 1515.83 0 1468.12 0 1490.73 0 1492.65
1 238 879.09 46 1051.22 46 805.85 22 749.11
2 332 734.51 92 809.91 92 576.09 44 516.09
3 426 653.41 138 678.92 138 432.35 66 358.80
4 520 572.09 184 596.36 206 297.28 88 249.65
5 614 526.12 230 523.61 228 261.15 110 160.32
6 708 485.70 276 465.20 250 223.86 132 98.80
7 802 440.95 322 411.23 272 199.22
8 896 406.15 368 364.06 294 178.36
9 990 377.76 414 331.06 316 155.80
10 1084 348.58 460 298.62 338 132.40
11 1178 322.23 482 280.70
12 1272 305.19 504 268.54
13 1366 273.80 526 264.92
14 1454 265.02 548 249.29
15 1542 242.49 570 232.89
16 1630 225.99 592 225.45
17 1718 211.16 614 215.44
18 1806 191.06 636 207.28
19 1894 178.44 658 195.48
20 1982 165.91 680 189.73
21 2048 153.11 702 180.36
22 724 170.17
23 746 163.27
24 768 154.13

3.3 FHamFnm m, JUESE LA Y8 RECRT . K 2 s,

AR R 1 £ 07 T 07 1 58 B 5 AN, 5256 BT A5 0 VED & 40 % F1 F 90 4 SF 34 52
ﬁﬁ%[% » D, (tj>:lvél:!l:% LSM 1] 1§ ] JE 1k = HL B D,—HITFFR2H,
%2 HWMATREZERAXTHSH

Table 2 Parameters in the formula of luminance attenuation under each stress

Parameter T,=1023.00 K T,=1055.56 K T:;=1087.85 K T,=1123.33 K
D /(cdem ™) 1515.83 1468.12 1490.73 1492.65
m; 0.6302 0.6477 0.6814 0.7555
i 577.2547 222.3388 97.7008 38.5721
R} 0.9970 0.9976 0.9974 0.9893
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Fig. 3 Average luminance attenuation data and

corresponding Weibull fitting curves
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Table 3 Parameters of goodness-of-fit test based on

extrapolated functions
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