
Advanced Semiconductor Technology Innovations
Time for Two-Dimensional Materials?
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Our Greatest Ever Challenge

"There's no way to get AI there without an energy breakthrough,”     Sam Altman OpenAI, 2023
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Our Unsustainable World
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By 2030 > 20% of the world's energy will be consumed by computing

In 2020 Datacenters used more energy than the UK, 

In 2020 Cryptocurrency mining used more energy than Argentina 

Today a simple ChatGPT query uses >10x the energy of a standard search engine
Sources: Frontier Group, IBM, IEA 

By 2035 global energy usage will be more than global energy supply
 

Increasing Energy Generation is 
an Unobtainable Solution



A Two-Dimensional Step Forward
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Two-Dimensional Materials

2D Electron confinement unlocks extraordinary electronic properties 



Graphene | The First 2D Material

Flexible

Transparent 
& Absorbent

Highly 
Robust

Extremely 
Conductive

Very low 
Permeability

Very low 
surface 
shear

High Thermal 
Conductivity

Incredibly 
Strong

Graphene’s inherent properties deliver 
very high-performance AND very low 

power electronics at the same time
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Very High sensitivity
Unrivalled range

Ultra-low power requirements
Environmental tolerance

AutoBattery MedicalIndustrial

True point of care device
Very rapid test results

High detection sensitivity
Minimal sample preparation

Agri-tech Healthcare

Electromagnetic Sensors Molecular Sensors

Environmental

The Paradigm Shift
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Reshaping Efficiency

Vehicle electrification is driving incredible 
technological change across the automotive 
industry, but rapid adoption has induced poor 
system efficiencies

Graphene based sensors deliver vastly superior 
measurement capabilities enabling significantly 
improved operations

• Single Charge Range Increase up to 10%

• Energy Saving > 365kWh/year/car

• Remove 1 power plant for every 1.5m cars

*assuming average 12,000 miles usage per year Battery Management 
Systems

Motor Positional 
Monitoring

Inverter 
Control



The healthcare sector is responsible for almost 5% of 
global greenhouse gas emissions a carbon footprint 
equivalent to 514 coal-fired power plants. 

If the sector were a country, it would be the fifth largest 
polluter on Earth. Under a ‘business as usual’ scenario, 
emissions from healthcare will triple between now and 
2050.

Problems: Overdiagnosis & Sample/Lab Transportation

Reshaping Life



A Challenge for Graphene?
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By 2030  more than 20% of the world's energy 
will be consumed by computing 

Graphene based computing technologies would 
save >75% of this energy if available today



2D or Not 2D | Is it Really A Question?
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