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Traditional CMOS (i.e., Dennard scaling) has
already ended

Below 90 nm, L4 not scaling very much
Performance gains mostly from strain engineering

“Scaling” for cars ended decades ago; we still
make cars!

Need compelling applications in addition to
semiconductor devices

Opportunity for software, tools, compilers, software stack
Technology plan A, plan B, plan C, ..., plan Q!
What is the right analogy?
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Three scaling scenarios*

*R. H. Dennard, J. Cai, and A. Kumar, “A perspective on today’s scaling challenges and possible future directions,”
Solid-State Electronics, 51(4), April 2007, pp. 518-525




Oxide
Cannot scale L _; without effective insulator scaling (tunneling limit)
DIBL, roll-off
Hi-k gate dielectric only buys so much
Quantization layer between silicon and inversion layer does not change
UTSOI or double gate will give us a one-time benefit

Gate lengths will be stuck between 20 and 30 nm

Economic
Excess capacity at old nodes

Shrink-resistant circuits like power chips, bio, MEMSs, sensors, display
drivers, analog/RF

Two chips versus one will be cheaper, faster, better, ...
“Threads are free” (but enormous memory bandwidth will be required)



What is the world’s best technology demonstration o f 3D
Integration?

What is the world’s best low-power compute system?
What is the world’s best memory hierarchy?

What is the world’s best multi-core, multi-thread, massively
parallel system?

What is the world’s best self-healing adaptive devi ce?
What is the world’s best organic computing device?

Can we get inspiration from this?
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