


HIGHLY PRODUCTIVE
OPTICAL COATING
THROUGH PRECISE &
AUTOMATED PROCESSES
The demand for optical products has increased tremen-
dously in recent years, especially for precision optics.
And recent megatrends will additionally boost market
growth such as autonomous driving, the Internet of
things (IoT) and virtual reality.

An essential prerequisite for these products are high-pre-
cision coatings. They exploit the optical interference
properties and thus give the precision optics their de-
sired functions.

VON ARDENNE has gained experience in the develop-
ment and production of vacuum coating systems over
many decades. Therefore, our customers benefit from our
deep understanding of the physical processes of vacuum
coating and the knowledge gained from their use in a
wide variety of applications.

We have incorporated this knowledge into the develop-
ment of numerous equipment platforms. This enables our
customers to cover the complete spectrum of require-
ments: from research and development to pilot and mass
production.

Denser & more stable coatings

for antireflection coatings & optical filters



Special CARS process technology

for high-quality optical coatings



Up to 30% faster production

through simultaneous double-sided coating



ULTRA-THIN GLASS

0.1 ~ 0.3 mm thick
Ø 200 mm

Wafer level optics

3D sensing


SUBSTRATES
High-precision coatings are a prerequisite for precision optics. They make use of the interference properties and provide the desired
characteristics.

Based on our experience, VON ARDENNE understands the physical processes that are necessary for vacuum coating of optical compo-
nents. And we have the expertise in how to apply them to a multitude of different substrate shapes and sizes.

WAFERS (Si, InP, GaAs)

0.7 mm thick
Ø 4″, 6″, 200 / 300 mm

Wafer level optics

Laser diodes

STANDARD

1.0 ~ 6.5 mm thick
Ø 1″, 2″, 25 / 50 mm

□ 50 x 50 mm  / 100 x 100 mm2 2

Catalog optics

Laser optics

WEDGE-SHAPED

Like standards but with
nonparallel surfaces

(Δ << 1°)

Catalog optics

Laser optics

LARGE-AREA

2 ~ 50 mm thick
Ø up to 200 mm

□ up to 300 x 400 mm2

AV/VR/XR

Automotive, HUD

CUBICAL

5 x 5 x 5 mm³ up to
70 x 70 x 70 mm³

Telecom optics

SPHERICAL

5 – 70 mm thick
Ø up to 200 mm

Laser optics

X-ray/EUV optics

CYLINDRICAL

up to 70 mm thick
up to 200 mm wide

Laser optics

X-ray/EUV optics

PRISMS

Up to 70 mm
edge length

Catalog optics

Periscope optics



High-precision optical filters

through special multilayer coatings

OPTA X

Rotary Disc Coating

System

VISS

Vertical Coating System



OPTICAL
INTERFERENCE FILTERS

Lowest optical losses, preferably no absorp-
tion and scattering, high transmission in the
filter passband, deep blocking in the filter
stopband, steep, precise filter slopes - these
are requirements for optical interference fil-
ters such as bandpass filters, dichroic filters,
beam splitters, polarizing or notch filters.

The performance of cameras, projectors,
telescopes and optical measurement tech-
nology is being improved continuously. This
requires standardized components with im-
proved interference optical coatings.

These multilayer coatings determine the
specific component function. They also re-
flect light or selectively split it into partial
beams. They block individual wavelengths or
act as pass filters for a specific light fre-
quency range.

We offer you coating systems for such de-
manding filter depositions. 

Highest layer thickness precision

and reproducibility of deposition



Sophisticated filter deposition

on two- & three-dimensional substrates



Suitable for target materials

for all wavelengths from UV to IR




Bandpass Filter
Coating Example


Triple Bandpass Filter
Coating Example

Incidence of light with a high transmittance

through optical coating of various substrate formats

OPTA X

Rotary Disc Coating

System

Cluster Systems

for Research,

Development &

Production

VISS

Vertical Coating System



OPTICAL WINDOWS

Optical windows allow the passage of light
of certain wavelengths for opto-electronic
systems. At the same time, they protect
them from disturbing environmental influ-
ences. The shape and size of optical win-
dows are almost arbitrary. They are often flat
glass plates, which are optimized for maxi-
mum transmission in the desired frequency
range at least by an antireflective coating
(AR) on both sides.

With the OPTA X, we offer you a coating sys-
tem that is ideally suited for this application.
The system is suitable for a variety of geo-
metric shapes of substrates. In addition, it
offers the possibility of simultaneous and
fast antireflection coating of front and back
sides and the deposition of selective inter-
ference filters. The deposited layers are cli-
mate resistant and abrasion resistant.

Variety of substrates can be

coated

by adapting the equipment to different
geometries



Cost & energy savings

through simultaneous double-sided an-
tireflection coating



Up to 50 % less manpower

required

due to fully automated recipe control,
carrier handling & substrate loading




Anti-Reflection Coating
Coating Example



Reflection with maximum efficiency

through dielectric alternating layers

OPTA X

Rotary Disc Coating

System

Cluster Systems

for Research,

Development &

Production

VISS

Vertical Coating System



DIELECTRIC MIRRORS

Optical mirrors made of dielectric alternat-
ing layers can be found in various fields of
application. These include biomedical appli-
cations such as dental mirrors, material pro-
cessing for guiding and directing laser
beams, as efficient reflectors (Bragg mirrors)
in light guides and optical resonators. They
are also used in the field of AR/VR/XR as
partially reflective components for projec-
tion and display applications.

Compared to metal mirrors, dielectric layer
systems can be designed very application-
specific. Thus, selective, narrow- or broad-
band behavior can be realized with regard
to the wavelength. In addition, dielectric re-
flectors are angle-sensitive.

If you want to functionally improve dielectric
mirror layers, increased deposition preci-
sion, layer quality and reproducibility are re-
quired. For this purpose, VON ARDENNE has
developed the OPTA X with special CARS
process technology.

Smooth optical coatings of highest

quality

through special CARS process
technology



Up to 50% less manpower required

due to fully automated recipe control,
carrier handling, substrate loading



Optical in-situ process monitoring

for continuous specification control




Beam Splitters
Coating Example


Broadband Mirrors
(BBHR)
Coating Example

Optics meets semiconductors

Optical interference layers for filter-on-chip CMOS,
hyperspectral sensors & spectral sensing filters

OPTA X

Rotary Disc Coating

System

Cluster Systems

for Research,

Development &

Production



WAFER LEVEL OPTICS

Optical filter layers deposited directly on
glass or semiconductor wafers enable opti-
cal products that have a very small size and
a competitive price-performance ratio.
Therefore, they have found their way into
various markets such as consumer electron-
ics or the automotive industry. Due to the in-
creasing demand for high volume produc-
tion, wafer-level optics are becoming the fo-
cus of the industry.

With the OPTA X, we offer you a coating sys-
tem that has been specially developed to
meet the requirements in the fields of pho-
tonics and wafer level optics.

For multilayer coating of wafer-based mi-
crolens arrays, semiconductor sensors or fil-
ter-on-chip CMOS, the OPTA X provides you
with fully automated, SEMI-compatible wafer
handling for integration in semiconductor
fabs. In addition to wafers with a diameter of
200 millimeters, the OPTA X is also suitable
for wafer sizes up to 300 millimeters.

Optical filter layers directly on

glass and semiconductor wafers

 e.g. for silicon devices



Optical monitoring of transmission

or reflection

directly on the wafer



SEMI-compatible wafer handling

for integration in semiconductor fabs




Narrow-Band Filter
Coating Example



Highest precision on large optical surfaces

with highest uniformity

VISS

Vertical Coating System



LARGE-AREA OPTICS

Are you look ing for coat ing so lu tions for
large op ti cal sur faces with ex treme ly high
re quire ments for ap pli ca tions such as as tro -
no mi cal re flect ing tele scopes? Our mag ne -
tron sput ter ing tech nol o gy of fers you the
pre ci sion you need.

In tele scope con struc tion, sin gle mir rors
with a di am e ter of more than eight me ters
are used. Be fore coat ing, these mir ror op tics
are pol ished to an ac cu ra cy of 20 nan o me -
ters. The sub se quent de po si tion of high ly re -
flect ive alu min um, gold, or sil ver lay ers must
not wors en this de vi a tion from the ide al par -
a bol ic or hy per bol ic shape of the mir ror. This
means that it must al so be coat ed with an
ac cu ra cy of a few nan o me ters.

We pro vide large-ar ea and spe cial coat ing
sys tems pre cise ly for this pur pose.

Highest reflectivity & enhanced

durability

through magnetron sputtering technol-
ogy for metallic layers with protective
coating



Contour-compliant deposition

precision

 thanks to dynamic process control



Coating of large aperture surfaces

through customized special designs




Highly Reflective Coatings
Coating Example

Broadband anti-reflection & selective filters

through conformal coating on curved substrate surfaces

OPTA X

Rotary Disc Coating System



LENSES &
OPTICAL DOMES

If you want to apply interference optical
broadband antireflection coating or selec-
tive filter coatings to lens elements, these
coatings must meet certain specifications
for temperature and environmental stability.

This presents special challenges, such as
uniform filtering along the curved substrate
surface. Other challenges include an antire-
flection coating on both sides of the lens
surfaces, an additional optical filter function,
and a climate-resistant, mechanically stable
lens coating with improved shift behavior of
the filter through denser layers.

For such requirements we offer the OPTA X
- an alternative to the vapor deposition
process.

Direct application of filters to lens

elements

with concave & convex surfaces



Dense coatings for front lenses

with high abrasion & weather resistance



Single & double-sided coating

of heavy lenses with large diameters




Bandpass Filters
Coating Example


Anti-Reflection Coating
Coating Example





HIGHLY FLEXIBLE &
SCALABLE CLUSTER SYSTEMS
For research, development & production
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The cluster systems CS200 and CS300 are modular coat-
ing systems suitable for highly flexible or highly produc-
tive processes in the development and production of
semiconductor, optics, or photovoltaic applications. They
are specifically designed for processing substrates with a
diameter of 200 mm or 300 mm (including G12 wafers).

Thus, the VON ARDENNE cluster systems are the ideal
choice for the development of new coating technologies
and the production of layers with specific properties and
high reproducibility. Applications include sensors and sili-
con through-silicon vias (TSV) for 3D advanced packaging
technology in the semiconductor industry. Furthermore,
the CS300 is used in the development of new solar cell
generations such as TOPCon and perovskite tandem.

Thanks to their great flexibility, VON ARDENNE cluster sys-
tems help you reduce your operating costs. The systems
can be individually configured for different tasks: up to
seven process chambers and one or more load locks can
be installed around the central transfer chamber. All
chambers are separated from each other both in terms
of vacuum technology and control technology.

Scalable

through modular design



Adapted to your needs

through flexible configuration



Helps you reduce operating costs

through flexibility



Optical Windows Lift-off Processes

Advanced Packaging Dielectric Mirrors

Wafer-Level Optics Automotive Displays

Displays for
Consumer
Electronics

MEMS

IBC Solar Cells TOPCon Solar Cells

Heterojunction Solar
Cells

Perovskite Tandem
Solar Cells

Power Electronics PiezoMEMS


TECHNICAL DATA
Subject to change without notice due to technical
improvement.

CS200
Ideal for applications in the semiconductor and optics industries
High throughput
Compact dimensions

CS300
Ideal for applications in the semiconductor, optics, and PV
industries
Optimized for R&D and production of TOPCon and perovskite tan-
dem solar cells

APPLICATIONS

Substrates

Wafers (Si, GaAs,..), glass, polymers, metals

Coating area

CS200: up to 200 mm diameter
CS300: up to 300 mm diameter

Deposition method

Sputtering: HIPIMS, DC, pulsed DC, AC, RF
Plasma source: inverse sputter etcher (ISE) or
ion source

Substrate temperature

RT/ 800 °C

Transport

Automatic by robot

System control

PLC module, WICON control software



HIGHLY FLEXIBLE &
SCALABLE INLINE SYSTEMS
For vertical processes & medium productivity

VI
SS

The VISS400 and VISS600 are modular systems for vertical
coating processes. They are ideal if you want to scale
your laboratory applications to production level.

Both platforms are available as an inline version with one
end or as a through-feed version for continuous pro-
cesses. Depending on the model, they can be scaled for
substrate widths of 400 mm or up to 600 mm. The sub-
strates are transported using a carrier system that is
tilted vertically by seven degrees. The system can be
loaded and unloaded without touching the front side of
the substrates.

This system concept allows for cost-efficient coating of
large substrates. Together with the vertical substrate
transport, this enables a particle-free coating process,
qualifying the VISS systems for use in the semiconductor
industry—especially for applications such as advanced
packaging, power electronics, and piezo sensors.

Scalable

through modular design



Easily adaptable to your requirements

through flexible configuration options



Loading without touching the substrate front

side

due to carrier transport



Optical Windows Lift-off Processes

Advanced Packaging Dielectric Mirrors

Large-Area Optics Automotive Displays

Displays for
Consumer
Electronics

Printed Circuit Boards

Thin-Film
Photovoltaics

TOPCon Solar Cells

Perovskite Tandem
Solar Cells

Power Electronics

Optical Interference
Filters


TECHNICAL DATA
Subject to change without notice due to technical
improvement.

VISS400
Compact dimensions and low weight enable use in confined pro-
duction spaces

VISS600
High productivity thanks to substrate widths up to 600 mm

APPLICATIONS

Substrates

Glass, polymers, metals

Coating area

Up to 600 mm x 2400 mm

Deposition arrangement

Double-sided, pulsed DC, AC, RF

Substrate temperature range

RT / 200°C / 350°C

Deposition technology

Magnetron sputtering, linear evaporation, pre-
and post-treatment

Transport type

Inline, by carrier or stacker

Loading & unloading

Optional automation by robot

System control

VA WICON with graphical user interface
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VA CLEANROOM
CLEANROOM-COMPATIBLE
SAMPLING & ASSEMBLY FACILITY
FOR PRECISION OPTICS, PHOTONICS
& SEMICONDUCTOR APPLICATIONS

VA CLEANROOM
Sampling & Layer Development

Our new cleanroom offers the best conditions with ISO5 and ISO7 zones
for the assembly and commissioning of systems for complex tasks in the
fields of semiconductor technology as well as materials science and medi-
cal technology, partially even with the highest purity requirements (ISO5
AMC).

The cleanroom will be equipped with a new OPTA X system, which will be
available from mid-2026 for joint material and device developments.
Together with a top-tier team of technicians and developers, we will be
able to contribute to your next generation of coating applications.

We cover the entire process from simulating layers and their functions,
through laboratory and pilot-scale sampling, to measuring and evaluating
layer and device properties. This gives you the opportunity to test the func-
tion of the coating for your product in a relevant environment or including
your process-chain in advance.

Wafer substrate handling in ISO5

environment

for analysis at the wafer level or for further
external processing



Risk minimization & faster market

readiness

through industrial testing



Gaining insights through accompany-

ing simulation

of layer processing and related properties



Individual access

to a variety of coating materials & services as
well as R&D partners








