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The Low Carbon Innovation Fund, managed by Turquoise, first 
invested in TeraView in December 2011. Turquoise’s Kevin Murphy 
was initially a board observer and was appointed a non-executive 
director of TeraView in July 2015. 

In this whitepaper, we interview Don Arnone, CEO of TeraView, 
who explains the benefits of applying the company’s terahertz light 
technology to industrial applications in the semiconductor, automotive, 
pharma and other industries.  Originally a spin-out from Toshiba, 
TeraView is a world-leader in using terahertz wavelength light to 
scan for defects and achieve efficiencies in the production of silicon 
cell ingots, application of paint to cars and coating of tablets.  The 
company is seeking to establish terahertz light as a widely-used 
scanning technology alongside x-ray and infrared.

 

Founded in 2001, TeraView’s journey has been a long one, reflecting 
the challenges of introducing novel technology into industrial 
manufacturing processes. Today, the company’s shareholders include 
Samsung and Nordson Dage, both of whom are seeking to broaden 
the deployment of TeraView’s products within their organisations, and 
Low Carbon Innovation Fund which backs companies developing 
clean technologies.  Headquartered in Cambridge, UK, and with 
offices in Korea and California, TeraView employs 35 people including 
scientific experts such as CTO Professor Sir Michael Pepper.

TERAVIEW

Terahertz light is solving 
real-world issues...
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To talk to me about 
the issues raised in 
this article, feel free 
to contact me via email 
KM@Turquoise.eu or call 
me on 020 7248 1506

Kevin Murphy
Director 
Turquoise International
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Don Arnone, CEO at TeraView, discusses the huge potential 
that terahertz light offers for imaging, identifying and analysing 
materials, both now and in the future. He explains how TeraView’s 
technology, which harnesses terahertz light, is helping to solve 
real-world production issues and increase efficiencies across a 
range of industries. 

Terahertz light
Falling between radio and microwave and infrared on the 
electromagnetic spectrum, terahertz light has already had a significant 
impact on the world – and we’re really only at the beginning. 

Many common materials and living tissues are semi-transparent and 
have ‘terahertz fingerprints’, meaning they can be imaged, identified 
and analysed. TeraView’s patented technology harnesses terahertz 
light, enabling us to create spectroscopic information and 3D 
images with unique signatures not found at other wavelengths. This 
resolves many of the questions left unanswered by complementary 
techniques, such as optical imaging and infrared. Terahertz light 
produces faster results than X-ray, and is intrinsically safe, non-
ionising, non-invasive and non-destructive. 

In particular, terahertz light’s unique properties have been offering 
new solutions in the semiconductor, solar, automotive and 
pharmaceutical industries. Our technology is being used in an 
increasing range of applications, and, importantly, is helping our 
industrial customers to become more efficient and reduce waste and 
carbon emissions. Meanwhile, it can also improve security, maintain 
food and drug standards and save lives.

Terahertz light is solving real-world production issues – 
and it’s just the beginning

Don Arnone
CEO 
TeraView

     Our technology 
is being used in an 
increasing range of 
applications, and, 
importantly, is helping 
our industrial customers 
to become more efficient 
and reduce waste and 
carbon emissions.
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TeraView is the world’s leading innovator of terahertz imaging 
and spectroscopic systems, and was the first company to develop 
technologies to commercially exploit terahertz light. We have been 
around for some time; the company was formed in 2001, after we – 
Professor Sir Michael Pepper, our CTO, and I – made what could be 
described as an accidental discovery.

We’d been working for Toshiba Research Europe – one of Toshiba’s 
first overseas research labs, which had been set up during the 
late 1980s/early 1990s – carrying out work on semiconductors for 
advanced applications in mobile phones and high-speed transistors/
high-density memory for computers. We discovered that the 
semiconductors we were developing for existing applications were 
very good sources and detectors of terahertz light.

This part of the electromagnetic spectrum hadn’t been properly 
accessed or exploited before, because there were no bright sources 
or anything available to detect it – we realised you have to bring 
certain parts of the spectrum together in a particular way. The idea of 
using terahertz light was therefore fairly new. We took a proposition 
to Toshiba, and, after a long period of debate, lasting two to three 
years, a spin-out company was formed.

Even though we’ve been in business for 17 years, there remains 
a great deal of excitement around terahertz light, and it’s still only 
early days. It might seem like our journey started a long time ago, 
but in the context of the industry, it really isn’t that long at all. Similar 
technologies – such as X-ray – took time to be developed and widely 
used, and we are following a similar pathway with terahertz light, 
though a more accelerated fashion. We have grown to a dedicated, 
35-strong team, with many of us working together for years. Our 
headquarters are in Cambridge, where our R&D and product 
prototype facility is housed, and we have offices around the world, 
including in California and Korea.

In the first few years, our team was focused on looking at potential 
applications and the market problems that could be addressed 
through using terahertz light. We discovered it was very good at 
inspecting things, as it can pass through everyday objects, including 
plastics, clothing, packaging and pharmaceutical drugs – and even 
cancer cells.

While the implications for healthcare were important, terahertz 
technology is not a full body imaging technique, and could 
not compete with X-rays, ultrasounds or MRI scans. With those 
limitations in mind, we decided to concentrate on industrial 
applications. Our main market is semiconductor fault inspection in 
the mobile phone industry; terahertz waves can be used to image 
cracks and defects within silicon, substantially improving process 
yields and reducing waste.

While there are many suitable applications for terahertz imaging,  
we have continued to focus on semiconductors, and, more  
recently, the solar PV market, the automotive sector and the 
pharmaceutical industry.

A groundbreaking 
discovery
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Terahertz light can be used for fault detection in the solar 
photovoltaic (PV) industry – and our work in this particular clean 
tech market is why the Low Carbon Innovation Fund, managed by 
Turquoise, first got involved with our business.

We have a range of solutions for the PV industry and have delivered 
terahertz inspection systems to major manufacturers. PV cells are 
made from silicon – it is poured into a crucible to make a solar ingot, 
which is then fabricated to produce the cells. The purity of the ingots 
determines the quality of the cells, and any faults will affect yield, 
performance and efficiency – as well as production. Our technology 
inspects the walls of the crucibles to ensure they are free from cracks, 
defects and contamination. 

While solar PV remains an important area for us, we’ve seen a 
slowdown in the market following the decline in government support 
and incentives. Today, the biggest growth area, and, in fact, the most 
significant industry change we’ve seen since our business began, is 
in the automotive sector. Here, increasing environmental regulations 
across Europe, Asia and the US have created huge market potential.

As a result of environmental concerns, car manufacturers have been 
tasked with limiting their energy use and carbon emissions. One 
area for improvement has been the paint process, with a big shift 
towards new, polymer, multi-layer coatings that are applied wet-on-
wet. These coatings minimise drying times and, in particular, the 
use of heat. Less energy is used, reducing emissions, and, of course, 
quicker drying cycles also increase car production.

Regulations are pushing the automotive industry towards these new 
coating techniques, but it’s essential that quality is not affected. The 
paint layers need to be measured to ensure the correct thickness 
is being achieved, and that the integrity and quality of the paint has 
not been compromised. The imaging and spectroscopic capabilities 
offered by terahertz light make it ideally suited for investigating and 
inspecting coatings, which would be challenging for other methods; 
unlike ultrasound, terahertz imaging can accurately and quickly 
measure paint thickness in multilayer paints, increasing production 
throughput fo our customers whilst maintaining quality.

We measure automotive paints with a non-contact sensor that uses 
pulsed terahertz light to determine the thickness of each layer 
and successfully identify defects and abnormalities. There is huge 
market potential, with many European and Japanese automotive 
manufacturers starting to use terahertz technology.

There is an important safety benefit too. When a window is secured 
onto its flange, the seal needs to be strong and intact – if there 
are variations in the paint thickness, or the paint is missing, it can 
lead to accidents. The US government has now mandated certain 
thicknesses for window flanges, and terahertz light is providing a 
very unique way of measuring this.

Increasing 
performance and 

efficiency in the 
solar PV industry

Helping to drive 
efficiency in 

the automotive 
sector
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In a similar way, terahertz technology is used in the pharmaceutical 
industry to analyse the thickness and integrity of tablet coatings.

Once a tablet is swallowed, it needs to dissolve at the appropriate 
time and at the appropriate rate. Complex polymer, multilayer 
coatings are used to regulate the release of the drug, controlling 
its safety and effectiveness – so it is essential for these coatings 
to be properly inspected. Our technology is currently being used 
by the Food & Drug Association (FDA) in the US – if this results 
in them recommending or mandating its use, it will accelerate 
the market.

In the solar, automotive and pharmaceutical sectors, 
we concentrate on solving real-world problems for our customers. 
Meanwhile, we continue to pioneer new applications and make 
groundbreaking discoveries, working with governments, universities 
and research laboratories.

Today, the market is more challenging than in the early 2000s. 
It can be more difficult than predicted to get a product to market and 
scale up revenues in order to establish a viable, profitable business. 
However, we are fortunate to work with excellent partners and 
investors, including Turquoise. We have found Turquoise to be very 
patient and supportive; they understand the timescales involved, 
and have been helpful with ongoing funding rounds.

In terms of competitors, in the early days, we very much had the 
market to ourselves, but, as you would expect, more companies 
are now moving into the terahertz space, and we face competition 
in terms of pricing and our technical capabilities. However, while 
this presents a challenge, we are confident we can stay ahead and 
welcome the increased competition. It further validates and promotes 
the technology, and pushes us to improve.

The future 

TeraView has been around for a number of years, creating and 
developing a market for terahertz light, and working towards industry 
acceptance of the technology.

We’re now at the point where our products are being used to 
solve real-world production issues across a range of industries – 
and there’s certainly more to come. There are so many different 
applications for terahertz light – we know that many haven’t even 
been discovered yet, and that environmental regulations will be a key 
driving force. We really are only at the beginning of the journey; there 
is so much more to be achieved with terahertz light.

Regulating the 
release of drugs

Today’s focus 
and market 
challenges

For more information about TeraView Ltd:

visit : www.teraview.com
email : enquiries@teraview.com
call : +44 (0)1223 435 380

TeraView Ltd, Platinum Building, St John’s Innovation Park, 
Cowley Road, Cambridge, United Kingdom, CB4 0DS
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