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Planning of CSADT Based on D Optimization
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Abstract: Considering designers’ interests in accuracy estimation of model parameters, D optimization was proposed to
design CSADT (Constant Stress Accelerated Degradation Testing), while traditional optimization method aims at the prediction
accuracy of parameters related to reliability and lifetime of products. Stochastic process was used to describe a typical CSADT
problem. The optimization problem was established by defining Fisher information matrix based on log-likelihood function. Under
the constraint that the total experimental cost does not exceed a predetermined budget, optimization test variables, including stress
levels, sample size, and testing time, at each stress level are given. Simulation examples were presented to demonstrate the proposed
method. Sensitivity analyses showed that the optimization plan is robust within acceptable difference from the assumed value of
parameters.
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Tab. 1 Value of parameters

A EJ eV o
12 0.65 0.002
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Tab. 2 Cost of configuration
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Tab. 3 Optimization results when stress step is 5°C

K Sty Sk Pist P ni, et Nk Tiyttt Py fytoe stk gx 107 | F@) | x10°
2 90,110 0.5,0.5 10,10 0.5,0.5 167,166 327 18.85
3 90,105,110 0.55,0.15,0.30 11,3,6 0.6,0.2,0.2 200,67,66 10.4 6.01
4 90,95,105,110  0.35,0.20,0.20,0.25  7,4,4,5 04,02,0.2,0.2 133,67,67,66 3.37 1.94
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Tab. 4 Optimization results when stress step is 1°C
K Sy, Sk Pyttt Dx My, Nk Fiytte Tk Byt gx10® | F@) | x10®
2 90,110 0.5,0.5 10,10 0.5,0.5 167,166 329 18.97
3 91,109,110 0.50,0.35,0.15 10,7,3 0.5,0.4,0.1 167,133,33 13.7 7.93
4 91,108,109,110  0.35,0.20,0.20,0.25  7,4,4,5 0.6,0.2,0.1,0.1  200,67,33,33 4.43 2.56
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Tab. 5 Optimization results when stress levels change

K Sy, Sk Pyt Dx LRy (73 Tyttt Tk SRy 73 g><1025 |F@) 1 x10°
3 85,90,110 0.40,0.15,0.45 8,3,9 0.4,0.3,0.3 133,100, 100 9.08 5.238
4 85,90,105,110 0.35,0.20,0.20,0.25 7,4,4,5 0.4,0.2,0.2,0.2 133,67,67,66 3.23 1.860
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Tab. 6 Optimization results for CSADT under different errors of model parameters
i £, £ &5 S S, n n ns f t t | F6) |
0 0 0 0 90 105 11 3 6 200 67 66 6.01 x 10°
1 +10% 0 0 90 105 11 3 6 200 67 66 7.31x 10"
2 +50% 0 0 90 105 11 3 6 200 67 66 1.59 x 10"
3 -10% 0 0 90 105 11 3 6 200 67 66 495 % 10°
4 -50% 0 0 90 105 11 3 6 200 67 66 227x107
5 0 0 +10% 90 105 11 3 6 200 67 66 2.81 x 10°
6 0 0 +50% 90 105 11 3 6 200 67 66 2.35x 10
7 0 0 -10% 90 105 11 3 6 200 67 66 1.4 % 10°
8 0 0 -50% 90 105 11 3 6 200 67 66 1.54 x 10"
9 0 +10% 0 90 105 11 3 6 200 67 66 1.83x 10°
10 0 +20% 0 95 105 11 3 6 200 67 66 5.86 x 10
11 0 +50% 0 95 105 10 3 7 200 67 66 1.98 x 107
12 0 -10% 0 90 105 11 3 6 200 67 66 1.97 x 10"
13 0 -50% 0 90 105 11 3 6 200 67 66 2.12x 10"
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