
EO: How didMorphotonics
start off?
Hugoda Silva: Morphotonics
was foundedby former
colleagues who used to work
on Blu-Ray disc manufacturing
technologyat Philips. Nano-
replication is one ofthe optical
disc production steps, and
this technology was further
developed and integrated into
largersolar panels. Recognising
the absence of large-area
replication equipment, the
founders leveraged Roll-to-Plate
(R2P) nano-imprintlithography
(NIL) technologytoformthe
foundation of the company.

The name ʻMorphotonicsʼwas
inspired by the Morpho butterfly,
whose stunning iridescent blue
wings are a result ofmicroscopic
light-reflectingscales. As a
company,we are passionate
aboutenhancing lives visually,
striving tomakeinnovations like
3Ddisplays and smart eyewear
both high-quality and affordable.

EO: What early challenges
did Morphotonics face?
Erhan Ercan: When the
company was formed in 2014,
therewere only a handful of
people,so there were challenges.
But the companyobtained some
early contracts andwas able to
get off the ground quickly.
Hugoda Silva: Inspiredby
the replication knowledge they
had fromtheir work atPhilips,
they wanted to apply it to larger
applications. Obviously, theCD
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was dying, so they leftPhilips
and started to look for other
groundbreakingapplications in
printing technology.That started
with the solar panels, butthen
there was the exploration ofother
potential optical applications.

They movedintodisplays with
3D functionality and anti-glare,
butalso AR smartglasses on
the otherside. That̓ s normal for
companies like ourselves to be
in different marketsuntil finding
ones that give the kind of growth
expectedby investors.

EO: Explain roll-to-plate(R2P)
production technology and
how it advances the
production ofdisplay products
Hugoda Silva: Regardlessof
the display technology used
– whetheritʼs LCD, OLED or
MicroLED – all displaysrequire
a l̒ight managementlayerʼ
either in front ofor behind the
display panel to optimiselight
performance, but the role of the

layer can vary. It might beused to
collimate or trap light, to improve
efficiency and reduce power
consumption, for example, or it
could serve specific functions
such as guiding, magnifying or
reshaping the photons produced
by thedisplay panel. This means
the large-area nano-imprint
technology can be used to
create such light management
layers, regardless of thedisplay
technology used.

R2P allows theprocessing
of l̒argeʼ substrates of up to
1.1x1.3m.Microns and nano
structures of all differentshapes
and types – from 500microns
down to 50nm– can be replicated
on thoselarge surfaces using
MorphotonicsʼR2P technology
and equipment to improve
displays ofconsumer electronics
such as smartphones, laptops
and car screens.

Two major advantagesof
R2P technologyinclude design
freedom:allowing designers

the freedomof choice to select
morecomplicated micron and
nano texturesthat otherwise
wouldn t̓ be manufacturable, and
a cost advantage: the per-unit
production cost of micron and
nano textures can be made
significantly cheaper dueto the
use of larger substrates,making
themmorecommercially feasible.

EO: What arethemain
technology advances that
have led tothis point?
Hugoda Silva: Advances in 2D
display resolutions (1080p,4K,
8K) with increasingly smaller
pixel sizeshave significantly
enhanced viewing experiences.
However, this progress has
also introducedchallenges in
managing the cost-effectiveyet
high-quality manufacturing of
optics to control light output.
In response,display
manufacturershave intensified
their efforts to develop, and
patent, nano-and micro-
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ʻAll displays
require a light
management
layer, either in
frontof or behind
the display panel,
to optimise light
performanceʼ
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Ercan, itsHead of Global
BusinessDevelopment, above
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structureddesigns for displays.
To address thegrowing

complexity of optical textures,
while remaining cost-competitive,
innovative and economical
manufacturing solutions are
essential. Morphotonicsʼ
R2P technologyprovidesa
breakthrough,unlocking
new possibilities for enhanced
visual experiencesand
display innovations.

EO: Howwill R2P advance
displayapplications?Will it
advance other sectors?
Hugoda Silva: Large-area
nano-imprinttechnology enables
thecommercial feasibility and
use of morecomplicated optical
componentsinside a variety of
products,with a special focus on
displays. Some of thosedisplay
optic examplesare lenticular
lenses, which are used in 3D
displays, binary/blazed/slanted
gratingsas waveguides inside
augmentedreality (AR) smart
glasses and anti-reflection/anti-
glare surfaces for mobiledevice
screens. Other examplesinclude
light-trappingstructures for
solar panels, micro needles for
biosensor devices, hydrophobic
structures for anti-foldingboats,
and many more.

[Beyond this,] we foresee
semiconductorapplications,
especially panel-leveladvanced
backend solutions, as a natural
evolution ofour work in displays.
As ourcapability toreplicate
featuresshrinks to the nanoscale
and evolves to morecomplex
structures,such as slanted nano
gratings forAR waveguides,

the potential formanufacturing
such products at thepanel level
becomeshighly relevant to
semiconductorapplications.

EO: What doesMorphotonics
do differently to competitors?
Hugoda Silva: One ofour
key strengthsis our holistic
approach, considering the
system-level ecosystem, rather
than focusing solely froma
manufacturing equipment
providerperspective.Weʼve
developed extensive know-
how and IP aroundprocesses
and materials [that] enable
us to address customer
needs moreeffectively and
efficiently. Combinedwith the
inherentscalability ofourR2P
manufacturing, this positions us
ahead of the competition in terms
ofunit economics and delivering
high-quality output.

EO: What challenges
doyou see ahead?
Hugoda Silva: As a scale-up
company,we continually refine
our technology and offerings
to achieve optimal product-
market fit and drive widespread
adoption. Our technology
is commercially proven and
delivers significant technical and
economic benefits to customers.
The key challenge aheadis
expanding our customer base
and strengthening relationships
with existing clients to ensure
our solutions become an
integral part ofeveryday life,
ultimately aiming to have a
productwith Morphotonics
inside every pocket.

[Before that,]we have plans
to develop equipmentthat can
replicate structureswith even
greaterprecision where the
lenses are located– adding
lenses with precise position
accuracy on display pixels, for
example– while maintaining
largesubstratesizes.With
these two advancements,we
will expandour focusbeyond
displays and targetproducts in
the semiconductorpackaging
and biotechnology sectors.

[In the future,]we see 3D
display applications, followed by
AR smartglasses andeventually
semiconductorapplications as
the major market opportunities
forourR2P technology.

EO: How long is theR&D
journey fromidea to shelf?
And how do you keep
up todate with advances?
HugodaSilva: We prioritise
continuous innovation
and investmentin R&D to
maximise our impact. Having
just celebrated our 10-year
anniversary last summer,weʼve
made remarkable progress from
the original concept towhere
we are today.This success
stems fromconstant iteration,
innovation and listening closely
to customer feedback. As we
prepare for our next phase of
growth with recent funding,
we remain committedto
evolving and staying ahead of
technological advancements.

EO: Is new technologyyouʼre
working on ever obsoleteby
the time itʼs been through
development? How doyou
make sureyou win the
development race?
Hugoda Silva: The first step in
bringing technology to market
is to developa platform, and
that takesa really long time.
Morphotonics is developing
this R2P, nano-imprinting
lithography platform, but there
are many groundbreaking
technologies that will comefrom
it, for example.

Sometimes these new
platforms come from research
institutes or university spin-offs,
thereare several ways they can
start, but when the platform
is developedyou can find
applications for it. Obviously,
someapplications might fail

because it involves pivoting the
company or thetechnology into
a different direction, but that
doesnʼtmean the platformwill
fail, [as long as you] develop
it to be robustenough with
groundbreaking technology,
you just innovate through the
platform toget [alternative]
applications.

Part of speedingup that
process is about howyou apply
the platform technology, and
how you can improve it, and
thatʼs what weʼve beendoing.
We started in solar panel
technology, then we moved to
displays; displays is a neighbour
of AR, but toget there we need
to add the precision to get from
micro tonano. So weʼre
increasing the precision ofour
platform as we move into more
critical applications.

The first iPhone was launched
as a platform, but it evolved.
A lot of the parts and pieces
evolved in different directions,
but the initial platform,the
soul of the technology– which
was a user-friendlymobile
phonewith apps – is still there.
Similarly, Morphotonicswill
evolve the applications of the
[R2P] platform,but the soul will
always be there.

EO: Tell meaboutthe recent
$10minvestment you received.
Where will it go?
Hugoda Silva: A portion
will be dedicatedtofinalising
the development and
commercialisation of fully
automatedversions of our large-
area nano imprint machines. In
fact, we arecurrently building
the first unit for a customer,with
delivery expectedin 2025.

EO: When doyou
make thatdecision to secure
further funding?
HugodaSilva: Always. As
CEO, Iʼll always betalkingwith
investors or potential investors
and potentialpartners.We have
a structured, strategicbusiness
plan where we can see how
much money we need to come in
over thenextyear or two. We are
in roundB. Most likely, we wonʼt
need a round C until a year-and-a
half or two years from now.From
there, we need to end up being a
profitable company.

What we really needtodo
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is advance the technology.So
we are in need ofdevelopment
engineers, mechanical engineers,
electrical engineers, application
engineers in the field, a system
architect and sales people.Weʼre
using this investment tohire
people, generate demand, grow
the business and advance the
technology, then we go tothe
nextround, and that̓ s our plan.

EO: How importantwould
you say automationis?
Hugoda Silva: If youʼre
moving from a semi-automated
line to a fully automatedline,
manufacturing can bescaled
up and have thesame precision
as it used to,especially in mass
manufacturing environments.
Display would benefit greatly
fromthat because, if you
think about the target
applications for display, they are
extremelyhigh volume.

Weʼre going toship our first
fully automatedtool tothe market
soon,allowing manufacturersto
reach muchhigher yields with
faster productivity,enabling
them toscale up their product at
the lowest possible cost and at
maximumspeeds. Then, if they
move toeven larger production
numberswith moredevices, they
can simply add moreproduction
lines as they go.

Weʼre always targeting
mass marketapplications.
So, if you think about other
futureapplications such as AR

smartglasses or thebillions
of otherdevices that need to
be manufactured– if market
predictions are true – you can
imagine that requires speed,
quality controland cost
control, and fully automated
lines give a lot morethan semi-
automatedlines.

EO: So manufacturersneed
toplan automation into their
lines fromthestart, if theyʼre
assuming it will turn intoa
mass volume product?
Hugoda Silva: Yes, theydo.
One of our recurring customers
in particular startedwith a
small line, moved toa larger
semi-automatedline and has
now moved throughto a fully-
automatedline, and they have
clearly seen the benefit, step by
step. For most of our customers,
however, it depends on their
volume requirements and the size
of thedisplays (or the lenses for
AR). It makes sense nottomove
to fully automatedlines until you
can clearly see the benefits.

For injection moulding,
for example,if you have fully
automated robotsworking one or
two injection moulds, itʼs a large
investment.We only do it if there
is enough volumeto justify it.
And thatʼs what we do,we help
our customers to understand
their curve. Most of the time, we
start off with a semi-automated
line and rampup toa point where
they need a fully-automatedline.

EO: What are thekey success
milestones for the company?
Hugoda Silva: The 3Ddisplay
market is more mature[now
than it was], and weʼve made
great progress.We have
manufacturing toolsinstalled
now,and thatʼs a very important
milestone for us, proving
ourselves in high-volume
manufacturing. Now weʼre busy
expanding that, getting more
customers to do the same.

In AR, we havegrants from
the EIC for $2.4mand we have
products that we are about to
launch. We have customersof
machines in bothmarkets,we are
expanding our base of customers
in 3D andwe arevalidating
ourapplications. These are all
important milestones that our
investors have witnessed, that
provewe are on the right track,
and will help us gainmore
investment.

As moreof our customers
introduce their products into the
marketplaceand start selling
them, that will generatemore
demand, moredemand will mean
they need morecapacity and
morecapacity means they will
need tobuy moremachines. And
we l̓l support themon this path.

Once upon a time, a 50-inch
LCD TV would cost $10,000to
$20,000and youʼd only see them
in luxury hotel lobbies,whereas
today they r̓e morelike $500and
everyone has one athome.Meta
announcedSmart Glass recently

for $10,000,for example. They r̓e
not expectingmassive adoption,
but it̓ s morelike a starting point
that will end upsomewhere
in the hundreds ofdollars and
mainstream adoption.

EO: How importantis
sustainability duringthedesign
and development phase?
Erhan Ercan: We have large
panel scalability in our DNA, and
that allows the moreefficient use
of materials as opposed todoing
things on roundwafers where
you canʼtfit as many parts. So we
have an inherentadvantagewith
our scalability factor,tohave a
better use of resources.

As machine makersa long
way down thesupply chain,
however, we don t̓have a lot
of influence on the design
aspects. Of course,weʼre trying
to change that. One other area
we are active in, for example,is
anti-glareforAR products.Our
approachcould actually result in
better and more efficient mobile
displays, where the battery usage
could bereducedby increasing
functionality.
Hugoda Silva: Togive another
example,our tools can be used
formass manufacturing.With
a different method,you might
need three orfour times as many
machines to achieve the same
yield. That means threeor four
times as muchelectricity and
three orfour times as much space
required.EO
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