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Why Scale?

• Higher Integration Density
• Higher performance
• Higher On Current
• Power dissipation maintained low
• Reduced gate delay
• Improved circuit speed
• Low program voltage of non-volatile memory
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Roadmap by ITRS
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Issues: sub 100 nm 
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Limitations

• Oxide breakdown
• Process induced damages
• Oxide leakage and device drift
• Higher Ioff

• Transistor current and speed
• Reliability
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Oxide breakdown
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Process induced damage
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Oxide leakage and device drift
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How to achieve thinner oxides:

• Oxide scaling can be achieved if the 
following two main issues are addressed
– Reliability
– Gate leakage current
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Reliability
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Leakage problem
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Alternatives

• replacing SiO2 with other insulators having 
lower leakage

• Intelligent circuits
• Higher k-dielectrics
• Use of nitrided oxides
• Metallic gates
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Viewpoints
• 1st group: 

– CMOS will continue to scale with corresponding scaling in gate oxide.
– reliability is ensured
– leakage will be managed by circuit techniques
– “mobility limit” will be crossed with better processing.

• 2nd group: 
– leakage and mobility considerations will stop oxide scaling
– double-gated structures will be necessary to obtain higher drive current.

• 3rd group: 
– leakage would prevent oxide scaling
– layout difficulties could prevent double-gated structures.
– alternate dielectrics with planar CMOS topology may be needed.
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