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CPU Clocking (Synchronous)

• Operation of digital hardware governed by a 
constant‐rate clock
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Auto Manufacturing Assembly Line by Henry Ford in 1913

Pipelining is Temporal 
Parallelism! What does it 

Improve?
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Why Not a Clock Free Design
(Asynchronous)

• Not as efficient when it comes to 
performance

• Our design tools are better suited for the 
synchronous design

• Will be lower power than synchronous, 
why?

4 phase 5
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Uniprocessor Performance
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Need More Cores, Because Single Cores 
Reached Their Thermal Limits …

• Single cores reached their limits

– Power consumption (die is too 
hot, hotter than a nuclear power 
plant!)

– Reliability

– Design complexity
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Conclusions

• By the time you graduate there will be great 
opportunities in:

– Multicore software development (tools)

– 3D Chips (memory, processors, mixed, etc…)

– Reliability issues

– Security

– Smart systems (appliances, sensors, grid, 
automobiles, etc…)
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Jobs

• Mobile anything

• Social Networking and Search Engines

• Advanced IC Designs

• Multicore Programming

• Computer Games
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