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DISPLAY TECHNOLOGY

AUTOMOTIVE DISPLAYS

A finger on the pulse of fime

—

rmartphones, tablets, televisions:
touch displays are ubiquitous
and are increasingly being

uzed in modem wehicles - whether

for buttanless operation of the air

canditioning or infotainment system.

In contrast to consurmer
electronics, these functions have to
face spacial challenges in wehicles
from strong vibratiors and changding
temperatures to electromagnetic
fields. In order to ensure that
drivers can enjoy the bansfits of
touch displays, the technology
must therefore be adapted to the
requiraments of the automotive
industry. This is achiewved, for
example, by intadrating state-ofthe-
art technologies with TODI or OLED
camponents, but also by means of
an extensive testing and validation
process with regand to esistancs and
function.

In this way, it can bs ensured
that the driving experiancs is actually
anhancad and not diminished by
actvanced touch displays.

Capacitive sensors ane used for
touch displays dus to their higher
reliability and wider range of functions.
While panels in housshold electonics
are becaming thinner and lighter, this
poess a geater probdern for vehicdes.
Thers, the sersitive sansor technokody
iz subject to strickar requirements in
temmns of service life and ermdronmental
influencas, which is why mome mobust
dizplays have bean developsed -
but st the expenss of lightwsight
canstruction. Meverthelass, precise
sansar technolody is still necassary in
vehiclas in order to provide the lewsls
of comfort that are associated with
madern vehicles.

Whilz high rigidity of cormpanents
i also mmportant, touch displays
should =till be flexible anough in an
gocident to reducs the risk of injury in
a collision. It is thersfore important to
protect the sensors and the driver on
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How are features associated with interactive displays finding their
way into the passenger cell of the fulure? By Sebastian Masi

the one hand, but akso to bring farmiliar
faatures into the passender call an the
other.

Outcell, Oncell, Incall

This can be achiewved by ntegrating the
ndividual components into the display.
When the electronics are applied to
the outer layars (Outcsll Technokody).
they are mone exposed to tempsaaEtus
fluctuations, vibrations and
electromagnetic fiekds. As a result,

the sensor and the microcantraller
need to be built deapsr and deapsr
nto the panal (Oneall technolody).

The adwantage of such a desidn is the
basic structure of a touch componert:
the heart of every touch LD display

iz the socalled call, which essentially
consists of a protective TFT glass layer
(Thin Film Trnsistor) on which TFT
cincuits ane mountad,

Above this is a layer of liquid
crystals, which is closed at the top by
a colour fitker and the coresponding
glass layer. This entire alament
5 enclosed by the polarization
fitter. Fram below, the display is
supplermented by a backlight, and
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protected at the top by a cover dlass.
The desper the sensor technolody

is built into the call, the mone the
surrocunding carnponents offer
protection — and a slimmer, thinner
design becomes possibla.

Lirniting the numbser of layers, in
the optical “stack”, msults in lower
reflection and irmproved solar radiation,
without increasing the brightness of
the backlight.

Initially, the socalled outcsll design
was cornmon for the deseloprment of
touch displays. Here, the display was
connected to the sensor by a bonding
process. The bigdest adwantage of this
desidn is that any display technology
preferred far the application can be
used. For exarmple, any commercial iy
available touch sansor that mests the
requirements can be combined with
the display. However, this means that
the sensor technology rests examally
on the polansation filker, which makes
the entire cormponent thicker than is
desired in consurmer electronics.

In arder to countersct this
disadvantads of the Outcell design,
the Oncall design was established
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as the ned step. Hare, the sansors
within the display are mounted directly
an the call, which already kadsto a
thinner construction possibility dus
to the imtegration. This trend towards
thinner displays is minforced in the
autornotive industry today with the
complete integration thanks to the
Incall variant in combination with TOOH
technodogy (Touch and Display Driver
Integration). This allows sersors and
even controllers to be moved right into
the cantre of the display - optimally
protected.

The advantages of this design ar
a thinner moduls and improwed optical
quality. The production process itself
iz also accelerated by this design,
sincs fewar production steps and
suppliars are required for an Incsll
display.

High requirements for road traffic
Hiowever, with the cornplate Incell
intedration of sensor technologdy and
cantrolier, not sll challenges for touch
digplays in vehicles hawe yet bean
mastamed. This is becauss many
autornobile manufacturers hawe high
demands and special requirsmeants.
One of the most cormmon
demands is for a waterproof design,
fior example, in which touching
by raindrops oF condensation is
recognised and then ignored by
an algonthm in the touch system
softwane, Thanks to this technology,
the system can be operated even
in moist conditions without an
unexpected behaviour.

AUTOMOTIVE DISPLAYS

Another often requested featurs
iz & display that allows touch
geatures even when passendsrs ars
wearnng gdloves, the details for such
features vary from manufactunesr
to ranufactursr and must
thersfore ba tested and dewsloped
far the respective performancs
requirsmants.

In order to ensune smooth ssnies
production, reliable tests that mest
the standards of ohjectivity, reliabiliy
and wvalidity are already required during
prototype construction.

To this end, the respective test
procedures should provide the same
conditions for each component.

ARRE Engineering iz an automotive
service provider and is able to
provide test sanices for display
and contral systems. All custormer
requirements can be cheched with
the halp of the comprebansive know
how of the experts for touch displays
and extensive analysis and test
aquipment. Far example, autarmated
endurance and stress tests can be
used to check certain points in rapid
succassion in order to detect possible
deviations on the entire touch surfacs
and eliminate sources of ermor at an
early stage. In addition, the use of
standardised dloves with different
miatarials makes it peasibke to test
functions for different applications.

ARRK can assist with exdersive
krowdedgs in the selection of
suppliers as well as provide technical
and organisational support for the
normination process.

Conclusion

In omder to deliver an acceptable
driving expsriencs, other trands for
touch displays are also finding their
way from housshold electronics into
the car. For example, OLEDs {onganic
light-ernitting dicdes) ane increasingly
baing used in wehicles, in which each
individual pixal mpresents a light
souns in its own right.

In conjunction with TODI technokogy
itis possible to develop curved yet thin
touch displays - enabling numerous
new designs. Touch and Display Driver
Integration i the imsdration of the
sarsor inmo the display electrodes on a
single chip. This technoksgy combines
touch functions directly with the
display, resulting in higher production
afficiency and the possibility for
brightar screans. Other advantagas of
such a manufactuning method includs
a thinner display module, mproved
optical parfornance and a simplified
supply chain.

Developments such as “Quality
of Life”™ festures for haptic feedback
are also baing imtegrated into modsm
vehide displays. Using diffememnt
types of actustors, different pars
of the display can be moved in the
micrometer range. This dives the
driver the fealing of actually pushing
or tumning a physical button. If this is
supplermanted with “fores sersing”,
different functiors can be activated
depanding on the forcs of the fingars
applied to the display.

Az much a3 the automotive industry
can leam from the use of touch
displays in the entartainment industry -
the reverse would also be possible.

After all, the incessed
requirements with regdard to heat,
vibration and electromagnstic
compatibility in whicles also open
up new possibilities for consumer
electronics. A smanphones, for
example, could benedit greatly from
greater resistance despite thin and
flexible components. This means that
consumer electronics can also bansfit
from the latest developments in the
fizkd of touch displays in whickes.
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