ParagonLED®

Topic 5

De-Facto Standard in LED Driver Reliability

The term 'de-facto standard' in LED driver reliability refers to an industry-wide practical
baseline rather than a formal specification. In practice, manufacturers and engineers often
assume a constant failure rate of approximately 0.2% per 1,000 hours of operation for LED
drivers. This figure is not officially codified by IEC or UL standards but has been widely
adopted as a design reference based on accumulated field data, accelerated testing, and
warranty experiences.

Technical Implications

1. Reliability Modeling: Engineers use the 0.2%/1,000 h as the constant hazard rate (A). This
enables the application of exponential reliability models (E(t) =1 - e*(-At)) to predict
cumulative failure rates.

2. Warranty & MTBF Planning: Manufacturers apply this assumption to define expected
replacement rates, spare parts inventory, and warranty coverage policies.

3. Design Margin: Products intended for critical environments often target lower effective
failure rates by overrating components, reducing thermal stress, or eliminating drivers
entirely (driverless ACCOB designs).

Example Calculation: Laptop Power Adapter

Consider a laptop power adapter (essentially a switching power supply, similar in
architecture to LED drivers). If we apply the de-facto assumption:

- Constant hazard rate A = 0.002 / 1,000 h =2 x 107 /h.

- At10,000 h (~1.1 years of continuous use): F(t) # 1 - e”(-0.02) & 2% failure probability.
- At50,000 h (~5.7 years of continuous use): F(t) #9.5% failure probability.

- At100,000 h (~11.4 years of continuous use): F(t) 2 18.1% failure probability.

This aligns with consumer experience: laptop adapters rarely fail within 1-2 years but show
noticeable failure rates after 5-10 years of service, especially under heat or mechanical
stress.

Conclusion

The 'de-facto standard' of 0.2% per 1,000 hours for LED drivers is not an official rule but a
well-accepted engineering baseline. It provides a common ground for predicting field
reliability, planning warranty policies, and emphasizing the advantages of driverless
architectures in extreme environments.
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