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Comprehensive BONDING

expertise

With the advancement of PCAP technology and the use of displays, the in-house bonding
possibilities have been continuously expanded at SCHURTER. The goal is to improve

the performance of PCAP touch panels and displays by using optical bonding.

Through various investments in the pre-treatment, glass cleaning as well as in the
bonding process, all the bonding technologies are available in-house at SCHURTER.

Glass to Glass Bonding (Source: SCHURTER)

Criteria for selecting the optimal
bonding technology for PCAP
touchscreens and displays

Touch sensors, coverlenses and displays
are bonded or laminated using a variety
of bonding technologies. The optical
bonding of displays improves and
optimises touch panel performance in
order to suit the customer requirements
and application conditions.  Optical
bonding is a “must have” in industry and
medical applications and also the most
common and advanced way of HMI
display optimisation. The connection of
the display with the coverlense improves
the readability, increases the contrast and
the brilliance of the colours and boosts
the mechanical robustness. Because of
the high demand in the market, optical
bonding has become an integral part of
many touch panel applications.

Which bonding technology is the best?
The determination of the optimal bonding
method depends on the various compo-
nents of the touch panels and the applica-
tion of the complete systems. With optical
bonding, the air gap between the coverlense
and the display is filed with highly trans-
parent bonding material. This material fulfills
several functions:

a) the adhesive function as mechanical
attachment of the display to the touch
sensor

b) the elimination of reflections between the
components

¢) to increase the robustness.

This achieves a significantly higher output
of light of the display and a reduction of the
reflections of ambient light at the input
system. It is made possible by an adapted
refractive index of the bonding material. The
reflections at the transition of the display

Input Systems

surface to the bonding material and the
coverlense are then eliminated. Therefore,
more display light actually reaches the
viewer whereas irradiated light can no
longer be reflected. This optical improvement
of the overall system is particularly important
for outdoor applications and for demanding
visualisations in medical technology.

The mechanical reinforcement through
the bonding results to a significantly more
robust system. Especially for mobile systems
and applications in the vehicle construction
is it beneficial. The elimination of the air gap
between the coverlense and display
prevents the formation of dew between
two components in outdoor applications.
Additionally, the intrusion of dirt or liquids is
made impossible.
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Material selection

Basically, different methods and materials
are used for optical bonding. Optical
bonding can be carried out with silicone,
polyurethane, epoxy resin and acrylate.
There are 1-component systems as
well as multi-component systems. The
bonding material is crosslinked by mixing,
heating or UV exposure. It is possible to
apply the material in a liquid state to the
components or dry in a precisely fitting
form. If no liquid material is used, it is also
called dry bonding. As with all adhesives,
it is not only the choice of material that is
decisive for optimum durability in optical
bonding, it is also important to ensure
good bonding to the surface of the
components. At SCHURTER a special
pre-treatment of the displays is carried
out. The joining partners are pre-treated
for the subsequent bonding process in a
two-stage process. This means that even
difficult display surfaces can be processed
optimally.

Formulas for the scalability of different
display sizes and optimized adhesive
quantities were developed for the
automated dosing of the liquid adhesive.

SCHURTER has been successfully using
bonding with liquid adhesive for several
years. Furthermore, the possibility of dry
bonding is offered by SCHURTER.

Bonding technologies

A distinction is made between liquid bonding
and dry bonding.

e Liquid Bonding:

Here, the bonding of a glass-based PCAP
sensor behind a coverlense is carried out
with UV-curable liquid adhesive.

¢ Dry Bonding:

With dry bonding, the components are
combined under vacuum.

Lamination process

In the lamination process the bonding is
done with an OCA adhesive fim.

e Optical Clear Adhesive (OCA) lamination:
This is laminating with optically clear
adhesive (OCA). A lamination from “soft
to hard” takes place, e.g. a film-based
sensor (ITO/Mesh) behind coverlense.
With the help of storage in an autoclave,
the air bubbles are eliminated.

Optical bonding process

For Display Optical Bonding, a distinction
is made between Dry Bonding and Liquid
Optical Clear Adhesive (LOCA) bonding.

e Dry Optical Bonding:

With dry bonding, the bonding material is
cut to the size of the visible display surface.
The assembly of coverlense with touch and
display is carried out under vacuum in the
bonding machine. However, this method is
not suitable for all displays.

e Liquid Optical Clear Adhesive (LOCA)
bonding:

The air gap between the display surface
and the back of the sensor is filled with a UV
liquid adhesive. The adhesive is silicone-
free, resistant to aging and UV stable.
The process is therefore suitable for TFT
displays with frames. The liquid adhesive
is dispensed on the coverlense in a special
pattern and joined to the display via a
controlled surface pressure. The adhesive
distributes evenly and bubble-free
between the two components. Afterwards
the adhesive is cured by means of UV light
without heat effect, i.e. it does not cause
material stress due to temperatue effect
and thus also no mechanical stress.

Sensor Lamination / Bonding Display Bonding
Air Gap Bonding Optical Bonding Optical Bonding

Bonding
Technologies

Optical Clear Adhesive
(OCA) Lamination

Liquid Bonding Gasket

Liquid Optical Clear
Adhesive (OCA)
Bonding

Dry Bonding

silicone containing or

Temperature
Resistance

UV Resistance

Function / Readability

high transparent acrylic
adhesive

-40°C to 85°C

UV blocker OCA
available

optimal sensor function,
no reflexions between
coverlense and sensor-
film

lamination of foil based
sensors behind cover-
lense

UV curing liquid
adhesive

-20°C to 70°C

resistant

optimal sensor function,
no reflexions between
coverlense and glass
sensor

bonding of glass based
sensors behind cover-

lense
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acrylate / foam
adhesive tape

-40°C to 100°C

resistant

reflexions at the air gap

assembly of displays
with adhesive frame

UV curing liquid
adhesive

-40°C to 100°C

resistant

avoids reflexions
between coverlense /
touch and display

optical bonding of
displays, only for TFTs
with frame

silicone-free adhesive
films

-40°C to 100°C

resistant

avoids reflexions
between coverlense /
touch and display

optical bonding of
displays, with or without
frame
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Air gap bonding

e Gasket / Air Gap Bonding:

In this process, the display is glued all
around with an adhesive frame directly
behind the sensor or on the printing of
the coverlense in the clean room. An air
gap between the display and the sensor /
coverlense remains.

Air bonding is a simple and cost-effective
way to connect displays with coverlenses
or touch sensors. Depending on the
application, the assembly takes place with
single adhesive strips or with a closed
adhesive frame.

Bonding competence at SCHURTER
Due to many years of further development of
the bonding processes at SCHURTER, the
degree of automation and standardisation
was increased through various investments
in pre-treatment, glass cleaning as well
as in the bonding process. In addition, all
bonding processes take place in clean
rooms of different protection classes in order
to prevent dust and particle deposits on the
components.

Benefit from the various bonding technologies
and our know-how for the optimal solution of
your customer-specific application.

Bonding Technologies

About SCHURTER
SCHURTER  Electronic ~ Components
is a leading innovator and producer

of electronic components. As a Swiss
technology company SCHURTER is
operating successfully worldwide. In a
dynamic market the SCHURTER Group
is showing sustainable growth due to
the specialized competence, innovative
capacity, proximity to customers and
financial independence.

The SCHURTER Group is divided into two
divisions.

The Component Division encompasses
the equipment protection, equipment
connections,  switches and EMC
products business units including the
measurement service as well as the
Solutions unit. Solutions offers business
partners a total solution package to fulfill
the most demanding customer wishes
in their entirety through the coordination
and networking of all SCHURTER core
competences.

The Input Systems Division develops
and produces customised solutions:
Integrated solutions, Touchscreen
solutions, Capacitive switch solutions,
Membrane switches, Housing systems
and Industrial Graphics.

To provide you with the best switching
solution we have a wide range of
technologies in house. These technologies
are state of the art solutions used in modern
designs and equipment. All technologies
are developed and optimised in our own
production facilities. For every technology
we have own competence centres for the
best design and prototyping.

Input Systems

We have both factories optimised in small
volume production and others in high
volume production. For an effective total
cost solution we also have access to
high volume production partners in Asia.
We have a long term relationship with
our Asian partners and have developed
the technologies together to the highest
European standards. For every switching
need you will find the right technology in
our portfolio.
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Division Input Systems
SCHURTER Group

SCHURTER GmbH
Elsasser StraBe 3
79346 Endingen
Deutschland

T +49 7642 6820
info@schurter.de
schurter.com
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