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The global demand for electricity has grown 
by nearly one-third over the past decade, with 
the electricity consumption rate increasing 
faster than the world population. This 
acceleration is partly due to the digitization – 
and electrification – of a wide range of industries 
from data centers to renewable energy systems, 
consumer devices, and electric vehicles (EVs). 

Our increased reliance on electricity is having 
a significant impact on our planet. Although 
electricity is a clean and relatively safe form 
of energy when used, its generation and 
transmission are traditionally powered by 
fossil fuels, such as coal, oil, and gas. Even 
with the increasing use of renewable energy, 
electricity generation overall is still responsible 
for 43% of global CO2 emissions. 

Technology helped create this 
problem of an unprecedented 
increase in demand for energy. 
Now, it’s time for technology 
– specifically gallium nitride 
(GaN) technology – to help solve 
that problem.

increase in global 
demand for 
electricity in the 
past decade

33%
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GaN is leading an industry-changing shift in both the short-term 
and ‘near future’ relationships between technology’s power systems 
and energy, creating significant product and system-wide changes 
worldwide. GaN power transistors solve the formidable and 
universal challenges around energy wasted in power conversion 
and the size limitations placed on overall product design by the old 
generation of silicon-based power components.

The fate of our energy-driven future is significantly linked 
to energy supply and how we produce and more efficiently 
consume electricity. By developing lighter, smaller, lower cost, 
and more efficient power systems, we can significantly reduce 
CO2 emissions and create a more sustainable world. 

And GaN-based power solutions are 
leading the way. 
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Electric vehicles have become the path to a 

sustainable transportation future – growing 

to a projected 600M on the road in 2040. 

Growing EV adoption will eventually push 

electricity demand to a level that current 

sustainable sources such as wind and solar 

can’t meet. Electricity could then become 

the new ‘villain’ of the transportation 

pollution story if we have to rely on 

petroleum and coal for its production. 



Auto manufacturers are focusing on 

technology innovations to make electric 

vehicles more energy efficient. Insights 

from early EV deployments are guiding 

the development of onboard technologies, 

design, and manufacturing strategies for 

the next generation of vehicles. Lighter and 

more energy dense batteries, along with 

the creation of more energy efficient power 

systems in a vehicle’s onboard charger 

and traction inverter will yield significant 

increases in driving range. Consumer 

anxiety about limited driving ranges outside 

of short urban commutes has been a past 

impediment to mainstream EV adoption.

The 4X Factor of GaN 
Power Solutions 
GaN technology is an important part of 

mainstream EV evolution to the clean and 

reliable transportation the world needs. 

Used in a vehicle’s onboard charger and 

traction inverter, GaN can increase driving 

range by 6%.  That’s a big number in an 

industry where every percentage counts 

in terms of consumer confidence and 

environmental impact.

With GaN, EVs will become the clean 

transportation solution the world needs.

5

smaller
lighter
more efficient

smaller
lighter
more efficient

4x

4x

OnBoard Charger  
(OBC) with GaN

Traction Inverter  
with GaN
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Access to electricity is considered a 

prerequisite for modern life – from 

charging our devices, to fueling our cars, to 

powering massive data centers and highly 

automated factories and warehouses. 

As the world continues to become 

increasingly digital and electrified, the 

demand for electricity will grow to historic 

levels - with a 57% increase in demand 

expected by 2050.  Fossil fuels such as 

coal, gas and oil currently provide 70% of 

electricity production. That won’t work if 

our goal is a more sustainable world. We 

need to diminish their use and move even 

more aggressively to renewable sources.
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GaN’s Impact in an On-
Demand Renewable 
Energy World 
GaN enables more efficient power 

conversion and power systems with higher 

power density - critical elements toward 

moving to a 24/7 renewable energy world. 

Using GaN transistors improves power 

density, minimizes heat dissipation, and 

reduces the size of passive components. 

This means that GaN lowers total system 

costs with less system cooling, reduced 

system size, and lower battery costs. 

With GaN, renewables can become 

the transformative energy source the  

world needs.

round-trip efficiency increase

BoM cost savings

smaller size

4%

8%
30%

Power must be available in a reliable form, through systems that are resilient 

even under the extreme weather conditions and natural disasters that we are 

more frequently facing. That means that renewable energy storage is just as 

important as production- if we are to consider renewables as an on-demand 

24/7 source of power.  

GaN is an essential building block in our next generation of residential and 

commercial energy storage systems that will bring greater resilience and efficiencies 

to individual customers and the greater energy grid.

DC/DC Inverter for a Solar 
Energy Storage System 
with GaN
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Data centers have become the cornerstone 

of our economy, enabling the movement, 

storage, and analysis of the information 

that sits at the heart of our personal and 

business lives. Today, there are 8 million 

data centers around the world, managing 

the 2.5 quintillion bytes of data created each 

day by companies and individuals.  

Data centers are notoriously energy-hungry, 

with the average data center consuming 100 

times the power of a large commercial office 

building. Larger data centers use as much 

electricity as a small city. Unfortunately, 

more than 20% of power is wasted as heat 

as it travels from the electric grid to the 

hundreds of thousands of servers stacked 

in data center racks.
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GaN Brings a New World 
of Power Efficiency & Data 
Density to Data Centers 

GaN power supplies are smaller and 

more efficient, enabling data centers 

to increase server density by up to 56% 

- with more servers, CPU power, and 

storage in existing racks. With GaN, 

a typical 30 server/10 power supply 

rack increases its data density (and 

energy efficiency) to 34 servers/6 power 

supplies. Repeating this over thousands 

of server racks in a data center can mean 

hundreds of millions of dollars in saved 

OPEX and CAPEX.  It can even delay large 

data center construction projects.

With GaN, data centers can become an 

even more sustainable cornerstone of 

our economy.

profit increase  
per year

OPEX reduction  
per year

metric tons 
reduction per year

$3M

$13k
100

For data center operators, energy efficiency, energy costs, and sustainability have 

become important considerations. Sustainability pledges, large renewable energy 

contracts, artificial intelligence, cooling systems, and new hardware technologies all 

play an important role in addressing these issues. 

GaN-based solutions are playing an important role in addressing energy efficiencies 

and power density challenges for data centers’ UPS (universal power supply), rack 

power supplies, and the power supplies of individual servers.

Benefits of GaN Per 10 
Racks in a Data Center
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Creating a more sustainable world isn’t just 

about energy consumption. Every product 

we purchase has an environmental footprint, 

from the component materials used to the 

pollution emitted during manufacturing 

to the packaging and used devices that 

end up in landfills. Consumers throw 

away billions of  chargers every year, with 

cell phone chargers alone accounting for 

more than 30,000 tons of landfill annually. 

We need a better solution to addressing 

the environmental impact of the ubiquitous 

chargers that power our ever-growing 

collection of connected devices, from phones 

and laptops to tablets and smart speakers. 
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Two solutions are at the top of the list. We 

can reduce the amount of device-related 

materials in landfills, leaking toxins like 

mercury and lead into the soil. And we 

can also decrease their associated energy 

consumption. A single GaN charger that can 

service multiple devices with a variety of 

power needs means less impact in terms of 

material mining, manufacturing, and landfill.

Responsible companies are looking for 

new and more significant way to address 

the environmental impact of their products 

from manufacturing to use to disposal. 

And GaN-based power solutions are leading 

the way.

With GaN, The Humble 
Charger Takes Center 
Stage
GaN power transistors elevate the design, 

performance, and utility of chargers for 

consumer electronics devices. Sleeker 

and lighter weight products appeal to 

consumers’ increasingly nomadic and 

design-centric lives. 

With GaN, small consumer devices can 

make a big difference in creating a more 

sustainable world.

Charger 
with GaN

AC Adapter 
with GaN

smaller size

smaller size

more efficient

more efficient

lighter

lighter

58%

46%

30%

33%

50%

36%



12

The Road Ahead:  
Sustainability Driven By a Revolution in 
GaN Transistor Technology 
The fate of our future – a world that can be defined by new levels of resilience, 

inclusion, and environmental health – is strongly linked to the supply of energy 

and meeting increased global demand for that energy with new levels of 

technology-enabled energy efficiency.  Power should not be taken for granted 

and simply viewed as an endless resource with unmitigated social, economic, 

and environmental impacts.   The consequences are too profound and far-

reaching for that any longer.

We are in the midst of a game-changing revolution in the way we power our 

world that will substantially impact the quality of our environment. GaN is 

playing an important role in this change - delivering greater energy conversion 

efficiency and power density, as well as smaller and lighter power systems 

that enable new product design and business.

GaN Systems’ approach to a new generation of GaN power transistors is 

leading an industry-changing shift in both the short-term and ‘near future’ 

relationship between technology’s power systems and energy–creating 

significant product and system-wide changes. For corporate leaders, GaN 

not only changes their company’s immediate relationship with power; it can 

alter the competitive trajectory of the entire business through the creation of 

whole new classes of products, systems, and sustainability initiatives.



About GaN Systems
GaN Systems is the global leader in GaN power semiconductors with the most 

extensive transistors portfolio that uniquely addresses the needs of today’s 

most demanding industries, including consumer electronics, data center 

servers, and power supplies, renewable energy systems, industrial motors, 

and automotive electronics. 

As an industry-leading innovator, GaN Systems makes it possible to design 

smaller, lower cost, more efficient power systems. The company’s award-

winning products provide system design opportunities free from the limitations 

of yesterday’s silicon. 

By changing the transistor performance rules, GaN Systems enables power conversion 

companies to revolutionize their industries and transform the world:

• Data Centers: Higher revenue per rack & more energy-efficient operation

• Renewables: Energy systems that can store & more efficiently convert power

• Electric vehicles: Automobiles that can drive further on a single charge

• Consumer Devices: Small and more efficient multi-device chargers

1-613-686-1996  
experts@gansystems.com 
gansystems.com

https://gansystems.com/
experts@gansystems.com
https://gansystems.com/

