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Motivations
• Advances in chip manufacturing process led to

• shrink the dimension of transistors to tens of 
nanometers

• Increase aging phenomena
• Integration of several components in same chip 

increases
• Current densities
• Operating temperature

• Such effects reduce device reliability and lifetime
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Modeling challenges
• The model should handle:

• Realistic non-Markovian reliability and lifetime

distributions

• Workload variations

• Interdependencies between:

• Workload – Temperature

• Temperature – Reliability

• Geometry-dependent heat diffusion among cores
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Model
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• Lifetime reliability of a digital component modeled as a Weibull 
distribution*

with

when workload changes also T may vary, but reliability conserves, so:

Aging model

5* JEDEC Solid State Tech. Ass. Failure mechanisms and models for semi-conductor
devices. JEDEC Publ. JEP122G, 2010

! = 2Black equation for 
electromigration



Aging model
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Thermal model
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• In the first scenario we assume:
• uniform workload over a system with 36 cores
• Per-core utilization 40%
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• In the second scenario we assume:
• A 144 core-CPU with primary and spare core
• Per-core utilization 60% and 90%
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