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Dae-June Min, Jae-Jung Kim, Young-Kap Son,
Seog-Weon Chang and Kae-Dal Kwack

Key Words :  Derating design(4-5173 7+ A2 7)), Accelerated degradation Test(7}<5 & 3} A &), Buo life
(Bio<=™), Dry up(=2Fe] ), Sensitivity Analysis(F1 7= -4)

Abstract

This paper presents a derating design approach for reliability improvement of an aluminum electrolytic
capacitor. The capacitor, usually mounted in a printed circuit board, is used to stabilize the circuit. The main
failure mechanism of interest is dry-up of the electrolyte that is mainly caused by two stresses-temperature
and voltage. The lifetime under these stresses is modeled as a function of these stresses and time using
accelerated life testing. Quantitative variation in the lifetime, according to variations in these stresses, is
investigated to perform the derating design of the capacitor so that the stress levels are selected to achieve
required reliability measures for reliability improvement. Moreover, sensitivity analysis shows which stress
would be a more important factor determining the lifetime.
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Table 1 Examples of Derating

Maximum Specification 50% Derated
Component Ratio
Operating Failure | Operating | Failure
condition rate/time | condition | rate/time
0,
Transistor Power 2u 30% 0.55u 3.6:1
power
0,
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Ambient Ambient
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110C 60C
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Fig. 1 Permeation path of an electrolyte
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Table 2 Electrical Specification & Criterion

Parameter Range Criterion
Capacitance |10, < 0> 10% | -20% < C > 20%
Dielectric Tan § < 10% Tan & < 5%
loss rate
Insulation 1 16 000MQ | Over 2,000MQ
resistance
Dielectric No Flashover and Insulation
strength Breakdown
Table 3 Test Matrix
Temp Voltage No. of
Run & Factor (C) (DCV) Sample
1 100 25 30
2 | 30 sec charge / 120 25 30
3 Discharge 120 25 30
4 100 25 30

Table 4 Conformance result of life distribution

. L.ife. Weibull [Exponential{Lognormal
Distribution

Likelihood |-525.94415|-708.51331]-539.67071
function
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