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Approach
The approach applied for other BISv2 boards was based on a thorough balancing of individual 
targets for each board type so that together they meet the overall goal. The overall target for 
the entire system is 1 critical failure in 1,000 years (risk matrix). Based on the:

• approximate complexity,

• number of boards’ instances,

We reach the reliability targets presented above.

Reliability Targets CIBU (indicative)

End Effect Target reliability FITS

Blind Failure (per channel) 100

Blind Failure (both channels, i.e., 

A/B)

0.05

False Dump 70
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Preliminary results

• Relatively small fraction of blind failures 
– 0.04%

✓ 0.4 FITS = 1 failure every 285,388 years

• False dumps similar to the numbers in 
other boards – 24%

✓ 215 FITS = 1 failure every 531 years

✓ Still beyond requirements, but MIL-HDBK-217 

estimates generally conservative

• Maintenance – 39%

✓ 357 FITS = 1 failure every 320 years

• 37% of failure modes have no impact

✓ 335 FITS

End Effect Predicted FITS Corresponding 

Reliability

Blind Failure 0.4 FITS 0.9999976

False Dump 219 FITS 0.9986868

Maintenance 357 FITS 0.9978602

No Effect 335 FITS 0.9979920
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Blind Failures

• CIBF – 2 failure modes: 

• Components IC2 and IC19 (FOD060L): 

optocouplers stuck low in User Permit A/B; 

• Components IC3 and IC21 (74LVT14D): 

inverter stuck high in User Permit A/B;

• CIBU:

• Same for user permit optocoupler and inverter 

(although “stuck high/low” mismatch + an 

additional “input open” inverter)

• Additional blind failure on RS-485 transceiver 

on input open (to CIBM)

• Fail-safe property of RS-485

https://assets.nexperia.com/documents/quality-document/74LVT14D_Nexperia_Product_Reliability.pdf
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CIBU
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CIBF
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Blind Failures

• 2 failure modes: 

• Components IC2 and IC19 (FOD060L): 
optocouplers stuck low in User Permit 
A/B; 

• failure rate: 0.13 FITS (10% of total 1.38 
FITS assigned to the component from 
217Plus standard)

• Between 8 (35°C, 90% CL) to 39 FITS 
(55°C, 90% CL)

• Components IC3 and IC21 (74LVT14D): 
inverter stuck high in User Permit A/B;

• failure rate: 0.05 FITS (10% of total 0.5 
FITS from the producer).

• Alternative: up to 8 FIT.

https://assets.nexperia.com/documents/quality-document/74LVT14D_Nexperia_Product_Reliability.pdf
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Distribution of component types and locations
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Failure rate prediction - statistics
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Failure effects per design location

blind
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Causes of false dump failures
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➢ SFP 
A “daughter board” to be included in the FMECA. EDA-04670-V1.

➢ Global model
As the study of the entire BISv2 system nears completion.

➢ CIBDS
The next board in the BISv2 study

Next steps
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