
















































































Information Display:
ID: Can you tell us a little about Fieldscale

and how you got started?

Yiorgos Bontzios: 
ID: My cofounder, George Bouzianas, and I

met while we were working on our Ph.D.s
seven years ago. We were both using sim-
ulation software for our theses, and we
recognized two big problems with it: the
speed – sometimes it was so slow – and
the complexity. All the engineering simu-
lation software out there at the time was
so hard to use. You needed to be an
expert, a scientist, to use it.  

ID: We decided to do something about
that. We decided to create simulation 
software products from scratch that were
faster and easier to use. So we founded the
company in 2015, and we received our first funding from a
local venture capitalist. Since then, our mission has been to
democratize simulation software and make it mainstream.  
We are now a company of 30-plus people.

ID: How did you and your partner arrive at the idea of simulation
software specifically for touch technology?

YB: We started exploring the market to find the highest growth
potential. And after looking at many different market segments,
we realized touch sensors was an industry where the pain was
very big, and the growth opportunities were even bigger. The

starting point was
our background in
simulation software,
and then the market 

ID: need led us to apply that background to
touch. 

ID: The product that we introduced to the
market in 2016 was called SENSE (Fig.
1). This software targets the touch-sensor
industry and specifically the capacitive-
sensor industry. The benefit that we give
to our customers is that we can help them
reduce product development cycles and,
at the end of the day, ship products faster
to market. 

ID: So SENSE can reduce the number of
physical prototypes a developer has to
create?

YB: Exactly. It depends on the product, but a
company might normally make five, six,
seven, or even more iterations before 

ID: they are sure that a product will work. These prototypes cost 
a tremendous amount of time and a huge amount of money –
many months of work, and hundreds of thousands of dollars. 
In some industries, this is something that can make or break 
the business. 

ID: Do you do a lot of customization with your partners? That is, 
do they ask you to make certain changes to the software?

YB: We get many requests from customers and potential customers.
This is always the case with software. And it is actually the great-
est feedback you can get. Our goal is to deliver the best user
experience and make the lives of our customers easier. So every 
time we have a request, we look at it from many angles: Will the 
request add a new feature? Will it add value? Can we include that 
feature in the product without affecting the user experience? 

ID Interviews Yiorgos Bontzios, 
CEO of Fieldscale
Yiorgos Bontzios sets the vision and long-term targets for Fieldscale, a company based in 
Thessaloniki, Greece, that makes simulation software for touch-panel developers. Bontzios 
has a Ph.D. in electrical and computer engineering from the Aristotle University of Greece. 
He is the principal inventor of one patent, and has published over 20 papers and 4 books. 

Conducted by Jenny Donelan
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ID: Do you sometimes get requests that are not that valuable to
implement on a one-off basis? 

YB: It definitely depends on the case. Sometimes we have to educate
the customer about what works best for them. After all, we are
showing new customers something they haven’t seen before.
Sometimes they may not realize how a feature can add value for
them. At that point, we guide them. But we are always striving
to do what is best for customers and what makes life easier for
them. 

ID: What’s the tech scene like in Greece?
YB: The startup scene is growing and evolving. We are moving into

phase 2.0 of the startup scene, so to speak. We have had some
great successes, like the Taxibeat app that was acquired by
Daimler for 43 million euros. And companies like Workable. 

ID: What are some of the lessons you have learned as a startup?
YB: It’s really hard. When I did my Ph.D., I said wow, this is really

hard, but trust me, it’s nothing like starting a new business. In a
new business you are always doing three things at the same
time. And you learn a different lesson – something new – every
day. When we look back at how we did things one or two years
ago, we laugh at our ourselves. If we project into the future, I’m
pretty sure that years from now we will laugh at what we are
doing now.

ID: What was your biggest challenge along the way?
YB: There were many, but the biggest challenge, if I had to name

one would be translating the idea we began with into the 
product that it is today. I always think of an interview I saw
with Larry Ellison, the CEO of Oracle. He said that everybody
has good ideas but translating those good ideas into great prod-
ucts is unbelievably hard. 
I remember clearly one day when our entire team was gath-

ered in the meeting room. It was a little bit hot that day, when
we drew the very first mockup of SENSE. We didn’t know what
it would look like one or two years from that point, but from the
beginning our goal was to create a simulation software that fol-
lowed two simple criteria: it had to be 10 times faster than any-
thing else and 10 times easier to use than anything else out
there. So we set the bar high – maybe too high – and right after
that we realized how difficult it was going to be. We had to have
continuous refinements and iterations of the software before we
even began to get close to that goal. And there were times when
that initial goal seemed unrealistic. That’s the biggest challenge 
– when you start executing and you see how difficult it is. It’s
very hard to stay focused on your vision.
But you know what? If you have kids, you can appreciate this: 

my kids are both troublemakers and they do things that drive me 
crazy. But when I see the smiles on their faces, I forget every-
thing else. It’s the same with your product. The moment you
hear your customers say things like, “Your software saved me
from doing so much work,” or, “It saved me hundreds of thou-
sands of dollars,” you forget the hard times, and the struggles.
There’s nothing like the smile on the face of your customer. 

ID: How did you develop your simulation engine in such a short
amount of time?

YB: Even though SENSE was created in less than two years, a lot of
the preliminary work had been done years before [when we
were in graduate school.] But in order to develop an entirely
new product, with so many specs to consider, you need two
things: a very strong, dedicated team and a good sense of priori-
tization. For the team, Fieldscale recruited professionals with
diverse levels of expertise: electrical engineering, mechanical
engineering, software development. 
After that, we established a plan of action. We employed

principles of Agile software development, forming cross-func-
tional teams and delivering the product in small, incremental
steps. Instead of adding a lot of features we were unsure about
(in terms of whether they would be valuable to our target cus-
tomers), we decided to create a core version of our product and
throw it into the market for early feedback. That’s where
SENSE version 1 was launched: right in the middle of Display
Week 2016. And that is how we managed to attract our first 
customers. Those customers became the ones that helped us
shape our product to the version that it is today. 

ID: How did you validate the product?
YB: Our technology was validated against existing literature 

(published research) as well as through confidential, under-
NDA data from our customers. We are proud that we have been
able to develop smart algorithms that provide accurate results
for many different touch designs and applications – automotive,
industrial, smartphones, etc.

ID: How did you achieve such a significant increase in speed?
YB: Regarding the technology, our fast and robust EM (electromag-

netic field) solvers are our big advantage against the competi-
tion. Leveraging the Boundary Element Method, we combine
innovative methods and algorithms that take advantage of 
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Fig. 1: This screenshot of the SENSE simulation software shows a
gloved pointer placed above a central electrode node.
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multiple cores and parallelized simulation processes, which
speeds operations. We are proud to say that our solver is 
currently under patent.
Apart from that, our biggest innovation is that we simplified

and automated the most tedious part of the work, which is the
pre-processing: setting up the geometry of a product, as well as
the parameters for simulation, and – the most demanding part –
the meshing process. With SENSE, the user doesn’t need to do
any of these operations manually. Everything is automated.

ID: Since you work with panel developers, I have to ask if you are
seeing any industry trends that you can share with us. 

YB: Generally speaking, we believe that in the next 5 to 10 years 
we will have two interfaces – touch and voice. And on our part
we are committed to lead the innovation in touch. Two years
ago at Display Week, the keynote speaker from Microsoft
[Steven Bathiche] spoke about Surface and how the company’s
vision of the future is the touch screen everywhere. That is a
definite trend.
Large screens are also a trend. And a very large market driver

is the autonomous car of the future. Once you remove the steer-
ing wheel, you need to rethink the user interface. The car of the
future, at least from what we have seen, will use touch and
voice commands, and you will see touch controls everywhere. 
For example, you won’t open your window with mechanical
devices anymore. You will slide your finger along a panel in the
direction you want the window to go – up or down.  
A big difference between touch panels in the car and most of

the touch screens we have at the moment is that a lot of them
are curved to follow the form factor of the car, and this is easier
said than done, because the material used for touch screens is
most often indium tin oxide (ITO), which can’t be curved. ITO
is also not the best material for designing very large screens
because of some technical limitations, so right now the touch
industry needs to be working with new materials like metal
mesh or nanowires etc. This means that all these products will
need to be redesigned. Large screens, curved screens, bezel-less
screens – all these trends follow different form factors and will
need to be redesigned. 

ID: So that’s good news for you!
YB: It’s actually music to my ears! We watch these trends, and move

new capabilities into our products so we can fulfill customer
requests, such as support of metal mesh. 

ID: What is next for Fieldscale?
YB: I can say that our move toward simplification [in terms of 

simulation software] has been embraced. So we are planning to
introduce a range of new products that follow the same concepts
of simplification. As as we dig deeper into the touch-screen
market and the supply chain in general, we realize that IC 
makers, OEMs, materials suppliers – every single player – has
painful experiences related to R&D, production, etc. So having
come up a with a pain reliever for touch-panel production, it’s

possible that we might be able to fix all this pain in the supply
chain in a very unified way. 

ID: Any last thoughts?
YB: I would say always, always do things that you love. I quote

what Elon Musk said about how running a startup is like 
chewing glass and staring into the abyss. It’s absolutely true. 
I couldn’t nail it down better. So if you don’t love what you do,
if you don’t have this drive to move forward, you won’t stand a
chance.  n
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UCF Students Develop QLED Devices for Medical
Applications
Photomedical researchers have been in search of low-cost, effective
illumination devices with form factors that could facilitate widespread
clinical applications of photodynamic therapy (PDT) or photobiomod-
ulation (PBM). Student researchers from the University of Central
Florida and other scientists recently discovered that ultrabright,
efficient deep-red quantum-dot light-emitting devices (QLEDs) could 
fit nicely into this niche. Their recent paper in the Journal of the SID
(JSID) described how a photomedical approach based on these QLEDs
could increase cell metabolism over control systems for PBM applica-
tions and kill cancerous cells efficiently for PDT applications. 

by Hao Chen and Juan He

At Display Week 2018, student authors Hao Chen and Juan He (both 
pictured below); their advisors, Yajie Dong and Shin-Tson Wu; and 
collaborators Raymond Lanzafame, Istvan Stadler, Hamid El Hamidi,
Hui Liu, Jonathan Celli, Michael R. Hamblin, Yingying Huang, Emily
Oakley, Gal Shafirstein, and Ho-Kyoon Chung received the 2017 
Outstanding Student Paper Award for “Quantum-Dot Light-Emitting
Devices for Photomedical Applications.” Chen, He, Wu, and Dong are
with the College of Optics and Photonics (CREOL) and NanoScience
Technology Center (NSTC) at the University of Central Florida. 
Lanzafame and Stadler are affiliated with the Laser Surgical 
Research Laboratory at Rochester General Hospital in Rochester, NY. 
El Hamidi, Liu, and Celli are with the Department of Physics at the 
University of Massachusetts Boston. Hamblin and Huang are with 
the Wellman Center for Photomedicine at Harvard Medical School 
in Boston, MA. Oakley and Shafirstein are with the Photodynamic 
Therapy Center at Roswell Park Cancer Institute in Buffalo, NY. And
Chung is with the ITRC AMOLED Research Center at Sungkyunkwan
University in Korea. Chen and He describe their research:

Photomedicine is an emerging medical field in which light is used
either to kill cancer cells with the assistance of photosensitizers
and singlet oxygen or to stimulate cellular function leading to

beneficial clinical effects. Both techniques, using laser or LED arrays,
have been demonstrated as minimally invasive treatment strategies.1
Photomedicine has not, however, received widespread clinical

acceptance, mainly because of the lack of effective, low-cost illumina-
tion devices. Lasers and LED arrays are large and bulky. Organic light-
emitting diodes (OLEDs), which offer a uniformly large-area light
source and a thin, flexible, lightweight form, have been proposed for
light-emitting bandage applications for PDT2, but have been largely
abandoned in favor of LEDs3 because photomedical applications gen-
erally require light sources of relatively high luminance (>20,000
Cd/m2 or ~10 mW/cm2) at wavelengths in the deep-red region in order
to have deep-tissue penetration while still maintaining sufficient energy
for molecular excitation.1 Existing OLEDs with either fluorescent or
phosphorescent emitters cannot achieve such high luminance at the
right wavelength windows because of significant efficiency roll-off
problems at high current density4 and the lack of efficient deep-red
emitters with narrow spectra.5
We began our research considering a promising alternative technol-

ogy – electroluminescent quantum-dot light-emitting diodes (QLEDs),
which have size-controlled tunable-emission wavelength and narrow
emission spectra.6 Among QLEDs of various colors, red are currently
the most advanced and have demonstrated efficiency and luminance
that rival or beat state-of-the-art thermal-evaporated red OLEDs, with
narrow peak linewidths in the 20- to 30-nanometer (nm) range. 
As shown in Fig. 1, the devices demonstrate a peak emission wave-

length of 620 nm and a narrow bandwidth of 22 nm. They can achieve
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Student researchers Hao Chen (left) and Juan He (right) appear with
the QLED device they developed for their award-winning project and
paper. 

Fig. 1: The above schematics and charts represent ultrabright, highly 
efficient, low roll-off inverted quantum-dot light emitting devices
(QLEDs). (a) A schematic representation of the ultra-bright, high
efficiency, inverted QLEDs. (b) Spectra of QLED electroluminescence.
(c) Luminance and current density vs. driving voltage and (d) luminous
efficacy and current efficiency vs. driving current density for typical
devices. Adapted from data in reference.7
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high current efficiency (20.5 Cd/A at ~20,000 Cd/m2) and small-
efficiency roll-off at high-driving current density. 
Although the relatively short lifetime of these ultrabright deep-red

QLED devices compared to state-of-the art OLEDs has limited their
immediate applications in display or lighting markets, they are promis-
ing light sources for photomedicine, in which low-cost, wearable, 
disposable light-emitting bandage products are highly sought-after.
And the narrow emission band and wavelength tunability of QLEDs
enable them to more easily fit the emission spectrum into the absorp-
tion window of photosensitizers (for PDT) or cytochrome C (for
PBM). Note: For our QLEDs, the LT50 at 2,000 nits or 100 nits initial
luminance is estimated to be 350 hours or 7,000 hours respectively.
The failure mode of QLED is not yet fully understood.
Our paper presented preliminary PBM and PDT results using these

ultrabright red QLEDs as excitation light sources, with parallel studies 
using inorganic LEDs as comparisons. We also discussed the possibility 
of tuning QLED wavelength for targeted photomedicine, the develop-
ment of flexible QLEDs, and their potential impact on wound repair or
cancer treatment.

Finding a Suitable Problem 
For our research team at the University of Central Florida, this was 
a typical “solution looking for a problem” process. Our group had 
developed high-performance red QLEDs with ultra-high luminance,
narrow emission spectra, and a tunable wavelength range, but the
device lifetime was limited. These QLEDs were not yet ready for 
display applications.
We were looking instead for applications that could make full use of

the merits of our devices without our having to solve the lifetime issue
yet. The early work of Lumicure (a UK company now called Ambicare
Health) caught our attention. Lumicure’s researchers tried to use
OLEDs as flexible light-emitting bandages for the phototherapy of skin
cancers. The idea was cool, but the results were not that satisfactory,
because the relatively low power density and broad spectra of OLEDs
can’t meet phototherapy’s stringent requirements. We thought, aha, 
that is where we can do better and the doctors don’t need a bandage
that lasts forever, so our lifetime issue won’t be a problem. That is 
how we got started.
Because of the truly interdisciplinary nature of this project, we

needed many partners from both the OLED and photomedicine com-
munities. To connect with the photomedicine doctors, we went to the
annual conference of the American Society for Laser Medicine and
Surgery (ASLMS) and showed our prototype QLEDs to physicians
who were using red light in their practice. They were excited to see 
the color and brightness of our QLEDs and were happy to start some
preliminary cell studies with us even if we only had small rigid QLEDs
on glass at the time. The preliminary results were very promising. With
these results, we then introduced the concept to the OLED community
at Display Week and the OLED Summit to seek support for making
flexible devices. 

Preliminary PBM Results
We initially developed a 4-pixel (4 × 4-mm each.) QLED array as a
photomedical light source. As shown in Fig. 2, a specialized platform/
cradle was built to stabilize the QLED array, allowing proper tray 
positioning underneath cell cultures for in-vitro PBM and PDT experi-

ments. The results were compared with control cell cultures that
received no light treatment or parallel studies with inorganic LED
treatment.
For PBM testing, we used three cell lines cultured in 24-well trays.

Photoradiation was performed using the ultrabright QLED to deliver
4.0 J/cm2 to the culture wells during a 10-minute “treatment” at a
power density of ~8 mW/cm2. Control cell cultures received no light 
treatment. Cell metabolism was assessed using a 3-(4,5-dimethylthiazol-
2yl)-2,5-diphenyltetrazolium bromide assay (Chemicon International
Inc., Temecula, CA) 24 hours after treatment. (The 3-(4,5-dimethylthi-
azol-2-yl)-2,5-diphenyltetrazolium bromide assay is a colorimetric
assay and is a popular method for evaluating cell metabolic activity.)
Parallel studies were performed at 670 nm ± 20 nm using an LED

device (Quantum Devices, Barneveld, WI) delivering 4.0 J/cm2 for 10
minutes’ duration for comparison with the QLED PBM. Assay results
at 24 hours showed that QLED PBM increased cell metabolism in one
cell line and in a similar fashion to a NASA LED source.8 Although the
peak wavelength of QLED (~620 nm) is still not up to the ideal 660 nm
for PBM, the results of QLED BPM are comparable with the LED
PBM. Further tuning of the emission wavelength of QLED is expected
to lead to improved PBM results.

Preliminary PDT Results 
To evaluate the potential of red QLEDs as a light source for PDT, we
used 3D cultures of A431 cells (a human cell line frequently used in
cancer-associated biomedical studies). Cultures were treated using
either the QLED sources with low average irradiance (approx. 1.8 mW/
cm2) or a solid-state LED with similar spectral emission but higher
irradiance (approximately 130 mW/cm2). Dosimetry was controlled 
so that cultures received the same total light dose of 30 J/cm2 over 
the course of either 4.75 hours (QLED) or 4 minutes (solid state LED).
Treatment response was evaluated 24 hours after PDT using an 

Information Display 5/18    43

Fig. 2: The experimental setup for photomedical testing included (a) 
a 2 × 2 red QLED array; (b) an experimental setup; (c) control cell
cultures without light treatment; (d) cell cultures using QLED as a
light source.
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