We like to give some clarification on the demanded reliability numbers, as there seems some confusion on this aspect.

The Mean Time Between Failures (MTBF, which is equal to the reciprocal of the failure rate lambda  λ , defined for random failures, meaning the failure rate λ is constant )  of 500 years must be interpreted to the whole function of the signal  (no signal). 

The defect that only a few leds are not present is thus not part of this failure rate. 

The MTBF is not to be confused with the lifetime. The required lifetime (for example 20 years) is the time period that the product remains to have the same constant lambda (between the dotted lines in the so-called bath-tub curve): 
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The first time period (decrease in lambda), the burn-in period, should be performed in the factory (to filter out units with production failures).

Normally the product will be replaced (in the field) before the end of the lifetime (before the time the failure rate lambda starts to increase), so that all units in the field will have the same failure rate (the same MTBF).

A MTBF of 500 years means that if we have only one unit (and we replace the unit every 20 years), then on average, the unit will fail every 500 years. 

But, as we speak about random failures, this can happen within a week, and then a thousand years later, for example). 

It is thus possible to have a product with a lifetime of 2 years (containing a non-replaceable battery for example) and a required reliability defined by the MTBF of 500 years. 

If we have 5000 units in the field (and a MTBF of 500 years), on average we expect 10 failures every year. 
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