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Photonics United 
Eight voices from the industry – accompanying the 
premiere issue of PhotonicsViews 

To shed more light on the heading of 
the industry in the final year of the 
twenty-tens, we have asked a number 
of industry leaders if they experience 
an increasing interconnection between 
optical / photonic technologies and laser 
technology in their companies or their 
area of business, what is changing and 
how, what new business opportunities 
and business models they foresee and 
what particular technological challenges 
they are awaiting.

Dr. Giovanni Barbarossa, CTO and 
president, laser solutions segment, 
II-VI: 
We are seeing market trends that are 
becoming increasingly interconnected 
in exciting new ways.  

For example, VCSEL arrays, extreme 
ultraviolet (EUV) lithography, and indus-
trial lasers have one thing in common: 
the latest and next generations of con-
sumer electronics such as smartphones 
and tablets. VCSEL arrays are expected 
to be increasingly used for face biomet-
rics to unlock personal devices. EUV 
lithography is expected to improve the 
efficiency of manufacturing integrated 
circuits with 7 nm process nodes. Pro-
cessors based on 7 nm technology are 
already designed into consumer elec-
tronics and enable the artificial intel-
ligence (AI) to process face biometrics 
data from VCSEL arrays. Industrial lasers 
such as high power CO2 lasers enable 
EUV radiation. Industrial lasers are 
also increasingly deployed on the man-
ufacturing line to process many of the 
materials used in consumer electronics, 
including for example OLED displays.  

Optics and lasers will become more 
important in the automotive ecosys-

of where the markets are headed in the 
long run. This applies to investments 
that enable us to grow organically and 
by acquisition. We recently announced 
our intent to acquire Finisar, which will 
expand our presence in communica-
tions. However, it does not change our 
long term diversification strategy. We 
are very excited about Finisar’s technol-
ogy platforms, capabilities, and teams. 
The combination will enable us to accel-
erate our time to market in a broad range 
of emerging opportunities. 

We believe that the most efficient way 
to scale a diversified business model is 
to invest in technology platforms that 
support multiple end markets. II-VI’s 
semiconductor laser technology plat-
form is a great example. This platform 
serves six out of our seven end markets: 
communications, materials processing, 
military, life sciences, automotive, and 
consumer electronics. For each of these 
end markets we essentially leverage the 
same material platforms and the same 
fabs. Furthermore, the potential to 
scale in one end market offers compet-
itive benefits in all other end markets. 
That’s one reason we are so excited about 
VCSEL arrays for consumer electronics. 

The best way to make these tech-
nology platforms cost competitive is to 

tem to manufacture lightweight chassis 
and weld batteries for electric vehicles, 
and in the future for lidar and in-cabin 
passenger sensing. Autonomous vehi-
cles, when they will be networked, will 
also help drive the deployment of the 
optical infrastructure that supports 5G 
networks. This connectivity will enable 
autonomous cars to tap into cloud-based 
machine learning, enabled by hyperscale 
data centers. These data centers will in 
turn benefit from digital signal proces-
sors (DSP) based on 7 nm process nodes, 
which will enable coherent transceivers 
to shrink to the size of today’s datacom 
transceivers. 

The demand for our engineered 
materials is also driven by market 
trends that eventually intersect in 
interesting ways and offer new oppor-
tunities. For example, our silicon car-
bide (SiC) substrates enable 5G RF 
power electronics in active antennas. 
But since 5G cell site consumes several 
times more power than a 4G cell site, the 
case for smart power grids improves, 
which would in turn drive the demand 
for SiC substrates for next generation 
power electronics. 

These are only some examples. For 
II-VI, it’s an exciting time to be in our 
industry: Market mega trends are driv-
ing a multitude of opportunities for 
which we can leverage our broad base 
of engineered materials and differenti-
ated technology platforms. 

We see the benefit of having a diver-
sified business that enables us to achieve 
continuous growth by averaging out the 
cyclicality of individual end markets.  
II-VI’s ability to achieve steady growth 
enables us to make long range invest-
ments on the basis of our convictions 

The past years have seen numerous mergers & acquisitions of industry lead-
ers and/or hidden champions or start-ups. Often this results in an extended 
technological portfolio of the joint enterprise, or creating a new business 
area, respectively. That way, companies that might have been optics or laser 
technology enterprises, now emerge into a broader sense photonics compa-
ny – just as Wiley did by merging Optik & Photonik and Laser Technik Journal 
into one new powerful successor, PhotonicsViews.

  It’s no longer enough to 
be vertically integrated 
and shield internal tech-
nology by serving only 
internal demand.

Giovanni Barbarossa

“



www.photonicsviews.com  

©  2019 WILEY-VCH  Verlag  GmbH & Co. KGaA, Weinheim PhotonicsViews  1/2019  19 

sell at different levels of the value chain. 
This approach allows II-VI to maximize 
capacity utilization at the lower levels of 
the value chain to make these products 
cost competitive. It’s no longer enough 
to be vertically integrated and shield 
internal technology by serving only 
internal demand. To be competitive, 
manufacturing assets need to be fully 
utilized. In optical communications, for 
example, we sell pump laser components 
to customers who compete with us at 
the amplifier module level.   

What all our technological chal-
lenges have in common is that they are 
addressed by a world class team of tech-
nical talent. Solving the most interesting 
problems depends highly on having the 
insight to ask the right questions and 
perhaps the questions that competi-
tors may have overlooked. Therefore, 
the challenge for the management team 
is to continuously provide the kind of 
environment that stimulates creativity 
and channels it into economic value. 
Keeping that corporate culture alive as 
a company grows is challenging, but also 
very rewarding as the expert community 
broadens, exposure to new technology 
grows, and exciting new opportunities 
emerge.

Dr. Wilhelm Kaenders, CTO, Toptica 
Photonics: 
Toptica has been founded, from the start 
on, as a photonics company and not a 
laser company alone. It was clear for us 
that we need electronically-conditioned 
photons of the finest kind to be able to 
offer our products to the scientific mar-
kets, and also to survive in a high-cost 
environment. What started the company 
was the highest demand on ultra-low 

noise and drift in the beginning is now-
adays complemented with self-learning 
active control loops and other complex 
software algorithms. Only these steps 
are allowing an unexperienced indus-
trial user to operate the laser unit as he 
would be a highly trained lab physicist. 
Today for our industrial product lines, 
based on laser diodes and laser-active 
fibers we look for inspiration into elec-
tronics-based industries to provide us 
with mass-produced consumer tech-
nology driving costs down and allow 
volume scaling. 

Lasers are now about sixty years old, 
but the field is still buzzling with discov-
eries and breakthroughs for its key opti-
cal parameters, like wavelength range, 
output power (average and peak), laser 
linewidth, pulse lengths, just to name a 
few. We also see the introduction of new 
materials and production technologies 
reaching over from neighboring indus-
tries. On one hand, each of the improve-
ment of these parameters can potentially 
trigger a new application wave, some 
of them form even new industries like 
laser-based additive manufacturing. On 
the other hand, adaption of lasers as a 
critical tool into an industrial environ-
ment has been slower in many fields 
due to the lack of critical volume. The 
total number of laser units implemented 
other than in the realm of semiconduc-
tor laser has been slower to grow due 
to complexity, price and supply chain 
barriers. 

As the laser industry continues 
to mature, we see higher integration 
along the laser system value chain as a 
key requirement for us to stay successful 
in business. The ever-spreading field of 
applications allows also for opportuni-

ties to add application laser systems to 
our portfolio – e.g. THz non-destructive 
testing –, in some cases, even full laser-
based solutions luckily without getting 
into conflicts with existing customers.

Accomplishing the scaling from 
small to larger volumes at lower cost 
and size requires a paradigm shift in 
production for many laser technolo-
gies. The old mirror-based optome-
chanical set-ups need to be replaced by 
integrated optics approaches using gain 
blocks, waveguides, and fibers, many of 
them micro-mounted in half-automated 
processing steps. The key challenge is 
to prefinance such next technological 
steps in a conservative market place 
and with relatively typical volumes of 
up to a thousand pieces per year. Toptica 
continues to spend between 15 and 18 
percent of its turnover for new devel-
opments over the years which requires 
sufficient margins and good-funding 
support in the beginning that we luckily 
enjoy on the national and European level 
but finally significant market opportu-
nities in the long run.

Unfortunately, our key markets 
become increasingly more nationally 
protected, and we see international 
competition in some countries being 
supported at the highest level. However, 
it is still the strong and broad technology 
infrastructure and collaboration with 
leading research groups in our field that 
protects us in our specialized but global 
markets.

Dr. Giovanni Barbarossa, II-VI Dr. Wilhelm Kaenders, Toptica Photonics
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more capable laser, or with various 
optical configurations – understanding 
the performance, cost, and reliability 
implications of such choices is of para-
mount importance.  In other cases, the 
timing of the laser parameters with the 
motion and other photonics needs to be 
tightly synchronized in order to pro-

duce to the best results.  MKS Instru-
ments is uniquely positioned to pro-
vide the full complement of component 
and subsystem solutions and expertise 
across lasers, photonics, and optics to 
address these critical and tightly inter-
woven requirements.

MKS has a newly articulated busi-
ness model and strategy that we call 
Surround the WorkpieceSM. This strat-
egy focuses MKS to develop and manu-
facture the ideal combination of lasers, 
optics, motion, vibration control, and 
other photonics solutions to solve our 
customers’ challenging problems.  We 
believe this wholistic approach enables 
MKS to deliver greater value to system 
architects and to create differentiated 
solutions for increasingly demanding 
application requirements.

A key focus for MKS is in micro-
processing where lasers and photonics 
technology are critical to addressing the 

Håkan Karlsson, CEO, Cobolt and 
head, Hübner Photonics: 
We see a lot of new business opportu-
nities related to the increased use of 
laser-based tools for clinical diagnos-
tics and advanced industrial metrol-
ogy. New business opportunities in 
these fields will to a large extent be 
driven by increased user-friendliness 
and very high level of reliability of the 
laser sources. But they will also require 
smarter, more compact, and cost-effi-
cient integration of the laser sources 
with the rest of the photonics and elec-
tronics of the system. And this can only 
be achieved through closer and deeper 
collaborations between photonics and 
laser suppliers with instrument man-
ufacturers.  In some cases, these col-
laborations along the value chain are 
likely going to lead to mergers and 
acquisitions.  

More specifically, we see that deeper 
integration of laser electronics and 
software on a system level can lead to 
smarter and more user-friendly solu-
tions. And higher level of integration of 
ambient photonics with the laser optics 
can lead to more compact and robust 
solutions. It’s almost like the optimum 
would be that the instrument manufac-
turer makes all the electronics and the 
laser supplier all the optics.  

In  the life science and industrial 
metrology areas, several applications are 
moving towards increased use of shorter 
UV wavelengths and sometimes com-
bined with higher laser output power. 
The support of this trend requires devel-
opment of high-quality optical crystal 
materials, glasses, and coatings. 

Another more general challenge in 
the sensor and instrumentation mar-

ket is that so many different types of 
laser technologies (e.g. diodes, diode 
pumped, fibers, pulsed or cw, etc) are 
required to fulfil the needs of a large 
range of applications. Sometimes sev-
eral different laser technologies are used 
even in just one application area (e.g. 
in microscopy). That means that many 
products get stuck as niched, which pre-
vents volume scaling and thereby the 
cost reductions many instrumentation 
technologies would need to be able to 
penetrate a larger range of end-user 
applications outside of laboratories. 
Developers of semiconductor lasers 
have done a great job over the last 
decade to broaden the range of appli-
cations that can be covered with direct 
diodes.

John T. C. Lee, president and COO, 
MKS Instruments: 
Lasers and photonics are interdepen-
dent elements of the system design for 
a broad range of critical applications, 
from laser machining and semiconduc-
tor manufacturing to medical and life 
sciences.  As applications are becoming 
more demanding, whether in feature 
size, quality, throughput, cost, reliabil-
ity, etc., the interconnection between 
lasers and photonics is increasingly 
important. Optimizing performance 
for the solution requires deep exper-
tise and thorough analysis of possible 
configurations and trade-offs in the 
optical system and laser.  Similarly, 
cost and reliability considerations can 
have implications in the requirements 
for the laser and photonics.  For exam-
ple, some applications can be addressed 
with either single beam vs beam split-
ting, with multiple lasers vs a single, 

As applications are be-
coming more demand-
ing, the interconnection 
between lasers and 
photonics is increasingly 
important.

John T. C. Lee

“

Thomas Neicke, APEJohn T. C. Lee, MKS InstrumentsHåkan Karlsson, Cobolt, Hübner Photonics



www.photonicsviews.com  

©  2019 WILEY-VCH  Verlag  GmbH & Co. KGaA, Weinheim PhotonicsViews  1/2019  21 

demanding needs in consumer electron-
ics, clean energy, medical device, auto-
motive, and other verticals. In partic-
ular, shorter wavelengths and shorter 
pulses are increasingly necessary for 
microprocessing, and as leaders in UV 
and ultrashort pulse lasers and photon-
ics, we are well positioned to address the 
challenges of scaling these technologies 
to higher throughput at lower cost of 
ownership.

Thomas Neicke, CMO, APE Ange
wand te Physik & Elektronik: 
For APE, the interconnection between 
optics and laser technology has always 
been an important part of the business. 
When it comes to our vision of the 
future photonics industry, APE speaks 
of the combination of five key compo-
nents: optics, (laser) light, electronics, 
software, and ultimately the user. Com-
panies in the photonics industry will 
only be successful if they are able to 
combine these five components per-
fectly. Interdisciplinary competence 
is the key to success. In order to gain 
and secure all of these competences, 
companies need to cooperate with part-
ners, engage in strategic cooperations, 
or secure interdisciplinarity through 
M&A activities.

One of the most exciting and fast-
est growing markets is the ultrashort 
pulse laser industry. However, the 
large-scale use of this technology can 
only be achieved through accepted 
norms and standards, for example in 
medicine and material processing. To 
meet the quality requirements of USP-
based laser applications, appropriate 
methodological approaches, expertise, 
and advanced measurement technolo-

gies are required. For APE as a laser 
measurement technology specialist, it 
is crucial to actively co-develop such 
quality standards. We are therefore in 
close dialogue with the relevant indus-
try players to develop suitable technolo-
gies, e.g. industrial pulse duration mon-
itoring devices.  

Rapidly growing at APE is the 
demand for push-button laser products. 
One challenge is to consider the user 
perspective of “non-experts” in prod-
uct development. The products must 
not only be easy and intuitive to oper-
ate, they should be usable by everyone 
without special training. It is no longer 
enough to create technologically mature 
products. The requirements for intelli-
gent electronics and software are there-
fore an enormous challenge. This part 
during product development is particu-
larly complex and time-consuming. But 
it is the key to meeting today’s demands 
for productivity and usability - espe-
cially in the photonic industry.

Dr. Dirk Rothweiler, CEO, First Sensor: 
Increasing interconnection between 
photonic technologies and laser tech-
nology is partly noticeable in the lidar 
market. Currently, most lidar players 
use electronic technologies and free 
space optics to connect the optoelec-
tronic components. However, new 
technologies emerge – especially for 
laser scanning – that are based on 
photonics. Therefore, we expect an 
increase in hybrid photonic designs, 
which combine electronic and pho-
tonic elements. First Sensor supports 
this trend with the polyboard platform, 

for example. As the market matures and 
volumes increase, integrated photonic 
devices will enable further cost and size 
reductions. 

First Sensor can provide flexible 
solutions for such hybrid designs with 
electronic and photonic elements com-
bining the best of the two worlds and 
keeping the entrance into this technol-
ogy affordable. Not everybody can and 
wants to choose an integrated photonic 
solution from one of the few capable 

foundries around the world. Especially 
for industrial, medical, but also auto-
motive applications First Sensor will 
provide innovative electronic-photon-
ic-hybrid solutions to help our custom-
ers meet their performance and cost tar-
gets also in the future. 

We are using our electronic manu-
facturing capabilities and our optoelec-
tronic devices as leverage for hybrid 
photonic solutions. On our roadmap, 
we are advancing both the manufactur-
ing capabilities and the optoelectronic 
components. For example, we improve 
mechanical accuracies to allow for opti-
cal interconnects without active align-
ment. Furthermore, we develop the next 
generation of larger avalanche photodi-
odes for the lidar scanners of tomorrow 
to enable autonomous driving to become 
a reality. We are trying to find not only 
innovative but also pragmatic solutions 
to meet time-to-market requirements 
and cost expectations of our customers. 
Clearly, our main challenge is the evolu-
tion rather than the revolution – shap-
ing an evolution of our technologies into 
the world of photonics. We are confident 
that our strategy is successful which the 
interest in the polyboard platform and 
our avalanche photodiodes underlines.

Paul Sechrist, executive vice presi-
dent, Coherent: 
At Coherent, we don’t make a distinction 
between the two. I suspect this is true 
of other mature laser suppliers. From 
an external perspective, I can appreciate 
why people tend to perceive Coherent as 
a laser company as opposed to an optical 
or photonics company. However, we’re 
in our 6th decade in the business and we 
learned many years ago that while laser 
technology is fantastically enabling, it’s 
ultimately about how customers lever-
age this technology. We approach what 
we do from this customer perspective – 
hence the combination of laser technol-
ogies and photonic technology is both 
natural and obvious. Yes, we make lasers 
and laser-enabled tools – these are pho-
tons delivering real customer solutions– 
it’s a modern definition of photonics, 
and it’s what we do every day.

Whether it’s in material processing, 
bioengineering, consumer electronics, 
or pure scientific research – we continue 
to see additional applications engaging 
lasers. However, let’s equate lasers to 
‘photons’. This places laser technology 
as an integral element in many photon-
ics-based solutions. The core photonics 

Our main challenge is 
the evolution rather than 
the revolution.

Dirk Rothweiler

“

Dr. Dirk Rothweiler, First Sensor
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technology of generation and deploy-
ment of photons is maturing and deliv-
ering substantial enhancements in qual-
ity, performance, throughput, and cost 
of ownership over legacy non-photonic 

solutions. These solutions are now the 
first resort, accelerating innovation, and 
fundamentally changing not only the 
application, but also the end-result.

As discussed above, we continue to 
see legacy manufacturing processes dis-
placed with photonics solutions. This is 
especially true in consumer electronics, 
e-mobility, and in a vast array of material 
processing applications, including auto-
motive light-weighting to support e-mo-
bility. These emerging areas of business 
will, for some, drive different business 
models – the most significant is a stron-
ger focus on cost of ownership, and sup-
port models. Both of these are driven 
to maximize uptime, which ultimately 
means throughput. Coherent continues 
to invest along these lines. We’re fortu-
nate that we started this journey many 
years ago and have industry leading 
capability.  The challenge is forecasting 
tomorrow’s needs, today. 

More reliable and cost effective lasers 
and photonics-based solutions, as well as 
enhanced support models, are not trivial 
developments. Coherent’s formula for 
progress is that we take a combination 

Günter Toesko, Sill OpticsPaul Sechrist, Coherent

of short and long views. We continually 
advance and support what customers 
need today, and we have a full team 
dedicated to understanding the appli-
cations space – that give us the insights 
about what they will need tomorrow. 
We’re excited about what we have in 
the works. Some developments are at 
the components level, some at the laser 
level and others in laser- enabled tools – 
but all are either photonics enabling or 
photonics solutions.

With the industry’s largest technol-
ogy portfolio at or our disposal, we are in 
a singular position to deploy any number 
of different solutions to a given problem. 
This is a great position to be in, given 
how fluid the industrial manufacturing 
environment has been over the past few 
years. However, it presents some oppor-
tunities in terms of choosing the best 
fit for a particular end-result. That’s the 
advantage of truly understanding the 
applications space – it really does pro-
vide the insight into the ideal match of 
technology to deliver market-enabling 
products in the hands of end-users.

Günter Toesko, senior project man-
ager, Sill Optics:
Photonic technologies are pushing 
the limits of applications. Suited laser 
sources and optical components are 
needed to support the progress. Stan-
dard lenses are still the workhorse for 
many industrial and scientific appli-
cations. During the last decade, the 
companies were forced to improve the 
ramp-up process to reduce the time-to-
market. Due to synergetic effects, the 
pace of photonic technologies gets even 
larger and companies have to change 
their philosophy and market strategy to 

cope with the ever-changing demands 
of sophisticated components.

When pushing the limits, the total 
costs involved to develop technologies 
and manufacture parts is not the major 
issue as long as the required parts can be 
supplied at a quality level needed for the 
leading edge technology. If a company 
is able to accept this challenge, larger 
market shares will increase the turnover 
and headcount and lead to a growth of 
the company. Sill Optics has short deci-
sion paths, state of the art equipment 
for production, metrology, coating, and 
assembly and is therefore well equipped 
for business in future.

As to the technological challenges, 
ever-increasing laser powers are ap -
proaching the limits of optical glasses 
and coatings, thus constant develop-
ment to increase resistance is necessary. 
In a similar way, as we are specialized 
to serve all kinds of custom specific 
optics, their precision and quality has 
to increase as the applications are.

 *
The editors thank the participants in this 
Q&A feature for their extensive contri-
butions. The interviews were conducted 
by Anna-Lena Gutberlet and Oliver 
Drei ssigacker in writing, respectively.
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of applications. Suited 
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