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Deviation of device parameters from nominal becomes more likely.

 Performance and power of manufactured hardware become unpredictable.

We need system-level models of variation at early stages of the design.

• Contribution: VARIUS-TC
Modeling process variation in emerging devices at architecture-level.
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• Spatial correlation
• Grid granularity

Random variation

• Independent
• Device granularity
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• LUT vs. closed-form formula:
• Modularity eases experimentation with different designs (e.g., SOI variants)
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• Timing errors
• Write timing

• Read timing
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• The cell is not accessed.

• Node VL looses its state.
• Excessive leakage

VARIUS-TC

• Minimum Vdd (VMIN) to exclude state loss
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• Device parameters
• PTM, FinFET, 16nm

• Parametric sweep
• LFin, TFin, φg

• 3 levels of variation
• low, medium, high

• Many-core system
• 16 tiles

• 4 core per tile

• Private L1, Shared L2
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more variation

PV can still cause significant performance loss.
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PV can still increase the minimum operating 
voltage significantly.
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• Design space exploration

• Modularity eases experimentation with different designs (e.g., SOI variants)
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