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Global Energy Consumption Continues to Rise

World Primary Energy Consumption
(Million Tons of Oil Equivalent, 1950-2050)
20000
15000
10000
5000
0
1950 1960 1970 1980 1990 2000 2010 2020 2030 2040 2050
=0l and Biofuels Natural Gas
mCoal ® Nuclear
! Hydro BWind and Solar
B Geothermal, Biomass and Other

https://seekingalpha.com/article/4083393-world-energy-2017minus-2050-annual-report

Synopsys Confidential Information

7X increase in energy consumption
since 1950 (70 yrs.)

80% energy from fossil fuels in 2020
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Electronics Plays a Big Part in Energy Consumption
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Source: How to stop data centres from gobbling up the world’s electricity (nature.com)
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https://www.nature.com/articles/d41586-018-06610-y

Al Chips vs. Human Brain — Much Scope for Power Reduction

Total Power
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b= a=fl 1BM Summit Super Computer 2018

Average Power : 20W 10K-100K
Average Memory: 1.25 TB

Average Processing Power: 100 Teraflops
Average Frequency: 250-2,000 Hz

times more
power efficient!
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Mobile Devices are Pervasive

) ) Energy consumption in the IT sector
Consumer Electronics Sales Since 2010 &y P
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More than 1.5 Billion Smartphones sold annually
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Energy Efficiency Key in Mobile Electronics and Mobile Computing
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Battery dominated

It is all about maximizing battery life — every nanowatt counts!!!
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Global Impact on Energy Consumption from Mobile Devices

Y synorsys

1.5 Billion/yr

Power Efficiency Benchmark
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The Impact of Energy Efficiency

4.5% reduction

Power Efficiency Benchmark

Power Efficiency Benchmark
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https://www.amd.com/en/technologies/25x20

Example: AMD 25x20 Energy Efficiency Initiative
Goal: 25X reduction in energy efficiency by 2020

AMD Ryzen™ Processors Deliver On 25x20 (/
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Artificial Intelligence/Machine Learning Energy Explosion
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Home Electronics Energy Usage Keeps Growing

Residential Energy Costs in the U.S.
$241 billion/year
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Energy Efficient Critical Ideas
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Embedded Footwear Energy
Harvester
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PowerShare: Power
Transfer Interactions
for Mobile Devices

SolarGaps — Energy ]
Generating Smart Solar Solar Powered Window Solar Roadways
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