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Abstract

This paper shows a derating design approach for LED reliability improvement . The LED is widely
used in display devices or circuits. The main failure of interest is defined as 100% reduction of the
light output intensity of LED resulting from corrosion due to stresses, i.e. temperature and humidity.
The lifetime is varied according to the stress levels under where the LED operates so that correlation
of the lifetime to these stress levels over time is modeled through accelerated life testings. A derating
design approach to accomplish a required reliability level of LED is proposed to determine adequate
the stress levels. In the approach, Bio life ,Failure rate, Sensitivity Analysis of LED are used as a
reliability metric.
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Fig. 1 LED Structure (a) Schematic diagram
of composition, (b) X-ray Radiography

(a) Wire Fracture
Fig. 2 LED Failure Mechanism

(b) Corrosion
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Fig. 3 LED FTA (Fault Tree Analysis)
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Fig. 4 2-Stage QFD Results

Table 1 Test matrix

Factor Test Condition
RuN Temp. Humidity No. of
(C) (YRH) Sample
1 125 100 30
2 | Bias 105 100 30
3 | 20mA 125 85 30
4 85 85 30

Table 2 Electrical specification & Criterion

Characteristic Range Criterion
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Fig. 6 Elements analysis result using EDX

Table 3 conformance result of life distribution

Distribution Weibull Exponential Lognormal
Likelihood- | co0 441 | 7085133 | -530.6707
Function

......

Fig. 7 Weibull probability paper plot
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