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Potential Energy Savings Enabled by Moore’s Law

Estimated Annual Energy Consumption
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Energy savings comes from combination of
transistor scaling and architectural innovations

Performance tests/ratings are provided assuming specific computer systems and/or components and reflect the approximate
performance of Intel products as measured by those tests. Any difference in system hardware or software design or configuration may 3
affect actual performance. This data may vary from other material generated for specific marketing requests.



Small Computing Segment Needs
More and More Performance At Low Power
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The Timing of Research Is Not Always Predictable
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But a Commitment to Research is Required

Source: Intel



Lithography Options for Beyond 32 nm

Pitch Doubling 2-D Features
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Computational Lithography

* Pixilated mask

« Existing 193 nm litho tools

Source: M. Bohr, paper 1.3, ISSCC'09



Extreme Ultraviolet Lithography
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Continued progress towards EUV implementation

Source: M. Bohr, paper 1.3, ISSCC'09



ITT-V Transistor Options
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ITI-V materials for improved performance at low voltage

Source: M. Bohr, paper 1.3, ISSCC'09



3-D Chip Stacking
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3-D chip stacking using through-silicon vias

Source: M. Bohr, paper 1.3, ISSCC'09



Optical Interconnects
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Nearer term: High bandwidth chip-chip interconnects
Longer term: On-chip interconnects

Ref. I. Young, paper 28.1, ISSCC 09 10



High Density Memory

Floating Body Cell Phase Change Memory Seek and Scan Probe

Dense memory increasingly important
Several novel directions being explored

Source: M. Bohr, paper 1.3, ISSCC'09 11
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