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Introduction 
Why is the power efficiency problem important? 
 Many microelectronic devices and systems power or energy limited 
 At all levels of human activity 
 Examples: 

 Communication distance 
 Computing performance 
 Economics of the Internet 
 Environmental impact 
 Thermal issues 
 Battery life 

 Let’s explore, but first… 
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Introduction (cont’d) 
Food for thought! 
 From Nicholas Carr’s blog Rough Type (2006): Avatars consume as much 

electricity as Brazilians 
 Second World is a popular on-line community where people navigate an 

“avatar” living in a virtual world 
 On average 12,500 avatars are supported by 4,000 servers 
 Including the individual personal computers controlling the avatars and 

datacenter air conditioning, assuming “always on” leads to an annual 
energy consumption per avatar of 1,752 kWh 

 In the real world energy consumption per capita ranges from 1,015 kWh 
to 7,702 kWh, depending on country 

 For example, the average citizen of Brazil consumes 1,884 kWh 
 Hence, avatars (in about 2006) consume as much energy as Brazilians!  
 “Avatars don't have bodies, but they do leave footprints.” 

Acknowledgement: Jerry Bautista, Intel 
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Outline 
Topics looked at tonight: 
 Space exploration 
 Supercomputing 
 Datacenters 
 Consumer Electronics 
 Medical Implants 
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