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Display unit, display apparatus containing at least one display unit and the use

of the display unit and the display apparatus

Description

The present invention relates to a display unit and a display apparatus, in particular a fa-
cade or a facade element, containing at least one display unit according to the invention.
The present invention further relates to a traffic guidance system comprising at least one
display unit according to the invention. Finally, the invention relates to the use of the dis-
play unit according to the invention and the display apparatus according to the invention as

a daylight display or as a component of a daylight display.

Displays are available in a wide range of sizes and designs, such as smartphone or calcula-
tor displays or as large-area advertising displays on external facades of buildings or as free-
standing objects. Displays are used both for decorative purposes and as conveyers of infor-
mation. Displays are based on the use of suitable illuminants. While backlighting was ini-
tially provided using neon tubes, today, LED illuminants or OLED illuminants are used.
LED displays are described e.g. in EP 981 124 and US 6,549,179. US 8,558,755 describes
particularly large-area LED display systems. With large-area displays in particular, such as
those used for advertising purposes or for display or video panels for sports arenas, it has
become common for these to remain identifiable and non-functioning for every observer
when switched off. This often has a negative impact on the appearance of a building or

building ensemble.

It would therefore be desirable to be able to access display units that do not have the disad-
vantages of the prior art. Accordingly, the object of the present invention was to make
available display units that are usable for a very wide range of purposes, which are suitable
both as information providers and for decorative purposes, including during daylight, and
which when switched off in particular are not immediately identifiable by the observer as

display units, but which preferably are even integratable into existing designs.
Accordingly, a display unit was found, comprising
(embodiment 1)

a1) a transparent or translucent layer with a display side and a rear side, containing at
least one opaque or semitransparent, in particular applied layer on the display side, con-

taining a plurality of apertures,
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b1) a plurality of illuminants, in particular in the form of an illuminant array, which is
partly or fully embedded in the transparent or translucent layer, at, or at a distance from
the rear side of the transparent or translucent layer, wherein at least one illuminant is sub-
stantially present behind one of the aperture openings, in each case configured and de-

signed to emit light in the direction of said aperture and through said aperture,

c1) a transparent or translucent lamination ply, in particular a laminate foil, indirectly
or directly adjoining the opaque or semitransparent layer and covering the plurality of ap-

ertures, and

d1) a transparent or translucent protective layer, in particular a protective plate, adjoin-

ing said lamination ply, and

e1) optionally, at least one mounting element connected to the rear side of the transpar-

ent or translucent layer;
or (embodiment 2)

a2)  a transparent or translucent layer with a display side and a rear side, containing at
least one opaque or semitransparent, in particular applied, layer on the rear side, contain-

ing a plurality of apertures,

b2)  a plurality of illuminants, in particular in the form of an illuminant array, wherein
the illuminants are behind and/or partly or fully in the opaque or semitransparent layer,
and wherein in each case, at least one illuminant is arranged in the area of an aperture, in
each case configured and designed to emit light in the direction of said aperture and

through said aperture,

c2) and further, optionally, a preferably transparent or translucent lamination ply, in
particular a laminate foil, and/or a protective layer indirectly or directly adjoining the

opaque or semitransparent layer and covering the plurality of apertures, and

d2) optionally a carrier layer, adjoining the opaque or semitransparent layer or on the
lamination ply or on the protective layer, in particular on the opaque or semitransparent

layer, and

e2) optionally, at least one mounting element connected to the carrier layer; or (em-

bodiment 3)
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a3) an opaque or semitransparent carrier plate with a rear side and an opposite display

side containing a plurality of apertures, and

b3) aplurality of illuminants, in particular in the form of an illuminant array, on the rear
side of the carrier plate, wherein the apertures are closed or filled with a transparent or

translucent material, in particular closed or filled in a weatherproof manner, and/or

c3) wherein at least one weather protection layer and/or diffusor layer is present be-

tween the carrier plate and the plurality of illuminants.

With a display unit according to embodiment 1, an illuminant is provided behind an aper-
ture, according to the principle of the invention, when the aperture carrier, i.e. the opaque
or semitransparent layer, is arranged on the side facing away from the display side and is
configured and designed to be able to guide light through the aperture. Accordingly, the
illuminant no longer needs to lie directly behind an aperture, but can also be arranged off-
set at the side, for example such that the illuminant is no longer visible from the display
side through the aperture. The same applies to the attachment of the illuminant of the dis-

play unit according to embodiment 2.

In particularly advantageous design, the display unit according to embodiment 2 has one,
optionally transparent or translucent, lamination ply, in particular laminate foil, and/or a
protective layer, which lies indirectly or directly on the opaque or semitransparent layer
and which covers the plurality of apertures. Additionally, it has been shown to be advanta-
geous to provide a carrier layer adjoining the lamination ply or the protective layer. Addi-
tionally, for reasons of practicability, at least one mounting element can be connected to the

carrier layer.

With the display unit according to the invention, the transparent or translucent layer or
carrier plate or the opaque or semitransparent layer can be single- or multilayered. The
opacity or semitransparency of the single- or multilayered opaque or semitransparent layer
or of the carrier plate can be maintained through the use of at least one opaque or semi-

transparent layer.

Particularly effective and economically efficient display units according to the invention are
also obtained due to the fact that the opaque or semitransparent layer is or contains a coat-
ing, in particular applied in a vacuum, evaporated or sputtered on, or using a CVD method

or a wet chemical or electrochemical separation method.
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For outdoor applications in particular, it has been shown to be advantageous when the ap-
ertures are filled in the opaque or semitransparent layer with a transparent or translucent
material. In this manner, the length of service life of the display units according to the in-

vention can be significantly increased.

According to the principle of the present invention, transparent means that a correspond-
ing transparent material has a degree of transmission > 0.4, i.e. it transmits more than 50%
of the incoming visible light. The degree of transmission T is defined as the quotient be-
tween the light intensity I behind an obstacle and the light intensity I, in front of an obsta-

cle.

r=1/

The obstacle according to the principle of the above definition is an even, planar ply of the
transparent material with a ply thickness of 10 ym, preferably 100 um, which the light
beam hits vertically. Preferably, the degree of transmission of a transparent material thus
determined according to the principle of the present invention is = 0.8, in particular > 0.9.
The degree of transmission or the light intensities are determined at a wavelength of 470
nm, 550 nm or 650 nm. It is sufficient for the definition or invention when the transparen-
cy property is met for at least one of the above wavelengths, preferably however for at least
the wavelength of 650 nm. It is in particular preferred when the degree of transmission has

the aforenamed degree of transmission for all three named wavelengths.

According to the principle of the present invention, semitransparent means that a corre-
sponding transparent material has a degree of transmission of 0.1 to 0.5. Preferably, the
degree of transmission of a semitransparent material thus determined according to the
principle of the present invention is 0.2 to 0.5, in particular 0.4 to 0.5. The degree of
transmission is determined in the same way as for transparent materials. The degree of
transmission or the light intensities are determined at a wavelength of 470 nm, 550 nm or
650 nm. According to this definition according to the principle of the invention, it should be
sufficient when the semitransparency property is met for at least one of the above wave-
lengths, preferably however for at least the wavelength of 650 nm. It is in particular pre-
ferred when the degree of transmission has the aforenamed degree of transmission for all
three named wavelengths. If a material has degrees of transmission of semitransparency for
some wavelengths and transparency for other wavelengths, the material should be regarded
as being transparent, wherein preferably, however, the determination at the wavelength of

650 nm 1is decisive.
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Satisfactory display properties are also obtained with the display units according to the in-
vention wherein the light emitted from an illuminant penetrates through a corresponding
aperture in part, preferably in large part, and/or that the illuminants are centered in each
case in relation to at least one geometric axis of the corresponding apertures, and/or that
the illuminants are each located in alignment with corresponding apertures. Here, it is in
particular preferred when substantially each illuminant is arranged in alignment with a
corresponding aperture. An illuminant is in alignment with an aperture according to the
principle of the present invention when the light beam emitted from the illuminant runs

substantially vertical to the area tensioned in front of the aperture.

Such display units according to the invention have been shown to be advantageous in which
the apertures are linear, in particular having the form of slit apertures, or substantially are
circular, rectangular or square apertures. In particular, with apertures in the form of linear
apertures, an unexpectedly intensive light effect is obtained, including with very narrow
slits, and above all also due to the fact that a plurality of such linear apertures are arranged

adjacent to each other.

Here, display units according to the invention of this type with in particular intensive illu-
minant effects are obtained, in which the average or maximum width of at least one, in par-
ticular substantially all, linear apertures is smaller than or equal to 100 um, preferably
smaller than or equal to 50 um, and particularly preferably, smaller than or equal to 30 pm.
Alternatively, the average or maximum size, in particular width, of the preferably linear
apertures can also extend up to 5 mm, in particular up to 3 mm. It has also been shown to
be in particular effective in relation to the optical appearance of the display units according
to the invention that the average lateral space apart of adjacent apertures and/or illumi-
nants lies in the range of 0.1 cm to 10 cm, preferably in the range of 0.5 cm and 8 cm, and

particularly preferably, in the range of 1 to 6 cm.

According to a further preferred embodiment, on the display side of the display units, the
areas between adjacent apertures are partly or in particular entirely dark or blackened. In

this manner, the contrast of the display unit can again be increased.

A wide range of optical effects can be obtained with the display units according to the in-
vention. For this purpose, it can be provided, for example, that at least one lens and/or at
least one prism and/or at least one diffusor are present in front of and/or behind an aper-
ture. In the manner described, the optical impression that can be produced with the display

unit according to the invention can be varied to a wide degree. As a result, a very large de-
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gree of creative freedom is enabled.

The transparent or translucent layer and/or the transparent or translucent protective layer,
in particular the protective plate, of the display unit according to the invention, can be or
comprise a glass pane, e.g. a glass window pane, or a transparent or translucent plastic

plate or foil, in particular a polycarbonate or PMMA plate or foil.

For the illuminant of the display units according to the invention, a plurality of known il-
luminants can be used. In particular intensive lighting effects can be obtained with the use
of illuminants selected from the group consisting of LEDs, OLEDs, laser diodes and mix-
tures of these. Here, suitable LEDs can be selected from the group consisting of wired
LEDs, SMD-LEDs, RGB-LEDs, in particular SMD-RGB-LEDs, Superflux-LEDs, COB-LEDs
and QLEDs, and particularly preferably are present in the form of an LED array. The illu-
minants, in particular the LEDs, are preferably dimmable. Here, too, the desired color

and/or intensity can be set.

In one embodiment, it is provided that the illuminants are provided by an illuminant sur-
face, in particular a flat illuminant matrix with paneled illuminants or a continuous illumi-
nated surface. This can be an LED matrix or an OLED surface, for example. This design is
in particular suitable, for example, for displays, wherein each dot in the matrix corresponds

to one subpixel.

By contrast, in another design, it is provided that illuminants arranged linearly or in strips
or illuminant surfaces are used. Marginal arrangements of LED rows or parallel multiple
rows are in particular preferred, which form illuminant lines or illuminant strips. This de-
sign is in particular suitable for illumination surfaces or displays that are constructed of

several thin layer solar modules.

Precisely reproducible display units according to the invention are in particular also obtain-
able in that the apertures are formed using laser treatment, in particular laser structuring,
preferably of areas of the opaque or semitransparent layer, or using lithographic methods,
milling, plasma cutting, laser cutting, electron beam cutting, glass bead blasting, sandblast-
ing, etching methods and/or water jet cutting. This also applies in particular when the
opaque or semitransparent layer is formed from a coating, in particular applied in a vacu-
um, separated using sputtering or evaporation, or applied using a CVD method or a wet
chemical or electrochemical separation method. For this purpose, for example, recourse

can be made to the processing or structuring of coated glass plates of 3.2 x 6 m?2 in size, for
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example.

For many applications, it has been shown to be advantageous to use display units in which
the average or maximum width of at least one, in particular substantially of all, linear aper-
tures is smaller or equal to 100 um, preferably smaller than 50 um, preferably less than or
equal to 50 um, and particularly preferably, less than or equal to 30 um, and/or in which
the average lateral space apart of adjacent apertures and/or illuminants lies in the range of
0.1 cm to 10 cm, preferably in the range of 0.5 cm and 8 cm, and particularly preferably, in

the range of 1 to 6 cm.

Here, display units according to the invention of this type are preferred with which the av-
erage or maximum width of at least one, in particular substantially all, apertures, in partic-
ular circular, rectangular or square apertures, is smaller than or equal to 15 mm, preferably
smaller than or equal to 7 mm, and particularly preferably, smaller than or equal to 3 mm.
Alternatively or in addition, it can advantageously also be provided that the average lateral
space apart of adjacent apertures and/or illuminants is in the range of 100 times to the
simple average or maximum width, preferably in the range of ten times to the simple aver-
age or maximum width, and particularly preferably, in the range of five times to double the

average or maximum width, of the aperture.

It has surprisingly been shown that highly efficient display units with a very good resolution
can already be obtained in that the entire surface of the apertures, in relation to the total
surface of the display side of the display unit, is smaller than or equal to 5%, preferably
smaller than or equal to 2%, and particularly preferably, smaller than or equal to 0.5%. Fur-
thermore, such display units according to the invention are preferred in which the entire
surface of the apertures of a solar cell, in relation to the total surface of this solar cell, is set
at less than or equal to 20%, preferably less than or equal to 15%, and particularly prefera-

bly, less than or equal to 10%, and in particular, less than or equal to 5%.

In particular, when the proportion of the area used for the apertures is to be kept small, it
has been shown to be advantageous to provide a diffusing pane between the illuminants

and the apertures.

The carrier layer and/or the carrier plate and/or the mounting element of a display unit
according to the invention can for example comprise or consist of a construction element,
in particular a plate, consisting of or containing glass, metal, plastic, ceramic, stone, con-

crete or wood.
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In one preferred further development of the display unit according to the invention, it is
provided that this further contains at least one temperature, humidity, visibility and/or
vibration sensor and/or at least one camera unit. In a particularly advantageous design, an
operating panel can be provided that is connected via a control unit with the display unit
according to the invention, or is connected to the display unit, and which enables the design
of the content and form of the media, design and/or information content to be set individu-

ally.

The functionality of the display units according to the invention can be further increased
when on or connected to the opaque or semitransparent ply or the carrier plate, at least one
photovoltaic solar cell each on the display side or at least one photovoltaic solar module, in
particular a photovoltaic thin layer solar module, is present. Here, too, it can be provided
that the opaque or semitransparent ply contains or is formed from at least one photovoltaic

solar cell or at least one photovoltaic solar module.

Additionally, with the display units according to the invention, such embodiments are in-
cluded in which on or connected to the rear side of the transparent or translucent layer or
the carrier plate, at least one photovoltaic solar cell or at least one photovoltaic solar mod-

ule, in particular a photovoltaic thin layer solar module, is present.

A particularly advantageous connection of display function and photovoltaic energy genera-
tion is also provided with such display units according to the invention in which the aper-
tures are present between adjacent photovoltaic solar cells, so that an integrated series
connection of the solar cells is possible or provided, or that the apertures are based on
structures, in particular laser structures, of the photovoltaic solar cells or photovoltaic solar
modules. In one advantageous embodiment, the apertures can overlap with the corre-
sponding photovoltaic solar cells, preferably the cell areas, and particularly preferably,

within the cell areas of the photovoltaic solar cells.

The photovoltaic solar cell or the photovoltaic solar module can be based on polycrystalline
silicon, multicrystalline silicon, monocrystalline silicon, amorphous silicon, chalcopyrite
silicon, in particular CIS and CIGS systems, kesterite systems, perovskite systems, cadmi-
um/telluride systems or organic systems. The chalcopyrite system is preferably based on
the alloy CU(In,_x Gay) (Sel_y, Sy)wherein x and y assume values between 0 and 1. In the
display units according to the invention, it is preferably provided that the at least one solar
module, in particular the thin layer solar module, comprises a plurality of monolithically

integrated, serially connected solar cells, which are in each case separated from each other
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by apertures situated at a distance from each other.

According to a preferred further development of the display units according to the inven-
tion, these further comprise at least one wire connected or wireless data processing device,
which is designed and configured to issue information, in particular by means of written
texts, graphics, images or films, on the display, wherein illuminants are selectively triggera-
ble. With the data processing device, the data captured by the temperature, humidity, visi-
bility and/or vibration sensors and/or the camera(s) can also be stored, transferred and/or

evaluated.

For autonomous use as a display unit in particular, it can be provided that this further
comprises an energy storage system, in particular a chargeable battery. Preferably, this dis-
play unit also has a charging regulation for implementing the battery charging, which is
preferably feedable with the electrical energy from the solar cells or solar modules. Here, in
a further development, it is also advantageous that the electrical energy for operating the
illuminants and/or the at least one temperature, humidity, visibility and/or vibration sen-
sors and/or the at least one camera unit is providable at least partly from the photovoltaic
solar cell or from the photovoltaic solar module or from the at least one energy storage sys-

tem, in particular the chargeable battery.

The object that forms the basis of the invention is further attained by means of a display
apparatus having a front and rear side, containing at least one display unit according to the
invention. The display apparatus according to the invention can for example be a facade,

such as a curtain facade, a display panel or a video screen.

In advantageous embodiments, such display units or display apparatuses according to the
invention are also provided with which the apertures are not attached in every solar cell,
but only in every second, third, fourth, or nth solar cell. As a result, the photovoltaic areas
with cells equipped with apertures are generally less than with the neighboring cells with-
out apertures. Accordingly, the photocurrents generated in these cells with the apertures
can be less. In practice, this can lead to electrical losses during adaptation, i.e. The cell with
the lowest photocurrent will then generally determine the total current of the module in
series connection. Such a case can also be practically applied when the area loss as a result
of the sum of all apertures in a cell is significantly lower than for the total area of the cell.
Here, the area loss as a result of the apertures can e.g. not amount to more than 10% or not
more than 5%. Accordingly, according to the principle of the present invention, such em-

bodiments are also realizable with which apertures are installed for every second, third,
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fourth or generally nth cell. However, with regard to the minimization of the electrical ad-
justment losses, it is preferred, however, that each cell contains apertures, in particular the
same number of apertures, and/or the same percentage area allocation by apertures. One
advantage of the display units according to the invention is that through the variable design
in relation to the attachment of apertures in every, every second, every third or every nth
cell, the cell layout, the module design and/or the optical specifications can be widely var-
ied.

The flexibility of the display apparatus according to the invention also particularly comes to
bear with such embodiments in which the rear side of at least one first display unit accord-
ing to the invention, in particular the rear side of the transparent or translucent layer of
said display unit or the rear side of the opaque or semitransparent carrier plate of said dis-
play unit, and the rear side of at least one second display unit according to the invention, in
particular the rear side of the transparent or translucent layer of said display unit, or the
rear side of the opaque or semitransparent carrier plate of said display unit, face each other
and in particular are at a distance from each other and are arranged forming an interim
space. Alternatively or in addition, such embodiments are in this case also provided, with
which the rear side of at least one display unit according to the invention, in particular the
rear side of the transparent or translucent layer of said display unit or the rear side of the
opaque or semitransparent carrier plate of said display unit, and the rear side of the at least
one photovoltaic solar cell or the at least one photovoltaic solar module, face each other and
in particular are at a distance from each other and are arranged forming an interim space.
In this manner, it can be ensured that the compass orientation does not have to be taken
into account when setting up and aligning the display unit. In this way, the display unit can

use solar energy both from the front side and from the rear side.

With the embodiments described above, the option is furthermore offered that in the inter-
im space of the at least one temperature, humidity, visibility and/or vibration sensor
and/or the at least one camera unit and/or the at least one energy storage system, in par-
ticular the chargeable battery, and/or the charging regulation and/or the at least one wire
connected or wireless data processing device and/or control are arranged. As a result, a
very compact and at the same time functional structure is achieved. In one further devel-
opment, it can also be provided that the interim space has in particular circumferential side
walls, in particular is encapsulated. Such an embodiment of a display unit or a display ap-
paratus can e.g. be used as an element of a traffic guidance system. Several of these display

units or display apparatuses, configured at different places and connected via a central
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wire-connected or wireless data processing and control unit can e.g. represent or form a
traffic guidance system, which can be used e.g. for the situative regulation of road traffic on
land, or for the regulation of shipping traffic on water. A particular advantage of this traffic
guidance system according to the invention is also that this can in particular be installed in
a wireless version in a particularly simple, fast and low-cost manner. Neither data nor pow-
er supply lines are required. The traffic guidance system according to the invention can be
practically energy autonomous due to the additional photovoltaic function units that are

integrated or integratable in the display area, e.g. series-connected solar cells.

The object that forms the basis of the invention is therefore further attained by means of a
traffic guidance system, comprising at least one display apparatus according to the inven-

tion and/or at least one display unit according to the invention.

The display unit according to the invention and the display apparatus according to the in-
vention can for example further be equipped with or be a part of at least one glass window
pane, in particular a partly mirrored glass window pane, containing a rear and an opposite
front-side glass pane side, equipped with a plurality of illuminants in the form of LEDs,
OLEDs or laser diodes, in particular embedded in a recess present in the glass window
pane, in particular a groove, wherein the plurality of illuminants is preferably covered with
a transparent or translucent material. The display apparatus described above and also the
display unit according to the invention described above can be used as a window pane. Dur-
ing daylight, this embodiment of the display apparatus according to the invention cannot be
differentiated in terms of its external appearance when switched off from standard window
panes in a facade area. This permits the integration of the display apparatuses according to
the invention in standard facade designs, and as a result extends the architectural possibili-
ties to a very large degree. On the one hand, the fagade functionality, e.g. of the windows as
providers of daylight, and on the other the uniform display functionality that is not inter-

rupted by windows, can be maintained, which will be described in greater detail below.

If a display unit according to the invention is provided as a window or as part of a window,
the apertures can for example be designed in the form of parallel strips or as a grid. It was
surprisingly found that the display function can be integrated in windows or glass window
panes without distorting the appearance in the long term and without losing the window
function. This is in particular made possible by the fact that the window area is mirrored in
a semitransparent manner in the areas between the apertures. As a result, the display areas
or apertures cannot be differentiated from the outside from the semitransparent areas. In

other words, with the display units or display apparatuses according to the invention, it is

11
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possible that the window area according to the invention cannot be identified as a display
area during daylight when it is switched off. The architectural integrity of the facade is
therefore not disturbed by the display technology as a result when the display is switched
off. By contrast, when the display is switched on, the entire facade area, including the win-

dows, becomes a media or graphic design facade.

Such display apparatuses according to the invention have been shown to be particularly
advantageous in which the entire front side and/or the entire rear side or in which a partial
area of the front side and/or a partial area of the rear side has the at least one photovoltaic
solar cell or the at least one photovoltaic solar module, in particular the photovoltaic thin
layer solar module. As a result, it is possible to render the display apparatus according to
the invention independent from an external energy supply. The display apparatuses accord-
ing to the invention can accordingly be configured in places where it is not easy to secure an

electrical current supply.

The display units according to the invention and the display apparatuses according to the
invention are also characterized by the fact that they are suitable as a media energy facade
or as a daylight display or as a component of a daylight display or a media energy facade.
The term media energy facade here illustrates the opportunity for multifunctionality of the
facade as a result of the display unit according to the invention. Due to the photovoltaic
function, solar energy can be produced and due to the display function, optical possibilities
for media and graphic design are provided. The latter is of particular interest to the adver-
tising industry and for architects. With the display units according to the invention and the
display apparatuses according to the invention, new design opportunities are provided or

are developed.

This will be explained below with reference to a media facade containing display units ac-
cording to the invention. Thus, a building shell, e.g. without connecting the display function
according to the invention, can to a large extent have a selectable, e.g. uniform, architectur-
al design—e.g. within the design opportunities provided by so-called curtain facades, as
well as by other facade types. If for example the selected type of curtain facade is visually
opaque, the display units according to the invention can be designed such that the desired
apertures are installed in the desired form and at the desired space apart. Depending on the
design effect required, different materials can be used for the facade elements, such as dif-
ferent flat glass panes or glass-type materials, without or without photovoltaic thin layer
coating, different metal plates or alloys, ceramics or wooden paneling. At the same time, the

curtain facade can be used as an LED display. The product obtained is then usually a fully
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integrated media or graphic design facade. In addition, different colored laser diodes with
or without additional optics can be integrated into the LED display in order to create spe-

cial three-dimensional effects, e.g. from building to building.

A facade can be used as a media facade over its entire surface or partial surface. For exam-
ple, the display unit according to the invention or the display apparatus according to the
invention can be triggered such that media, advertising or information appear in the fore-
ground as static or moving images. When the display function is switched off, only the ar-
chitecture of the building appears in the foreground. With a graphic design fagade, unlike
with the function as a media facade, only the display unit according to the invention or the
display apparatus according to the invention are triggered differently. Then, in general, no
media content is transported, the display is used as a design element of the facade, and
makes it architecturally variable. Here, for example, a wide range of different colors, color
progressions and color variations can be used, e.g. graphic or photographic elements. De-

sired architectural changes to the building can e.g. be intensified or strongly modified.

The combination of media and graphic design facade is also possible. The surface of the
media or graphic design facade can be designed almost entirely as required, e.g. planar,

with diagonals or steps and ledges, circular or e.g. two- to three-dimensionally curved.

Here, a facade or a building as a whole can communicate very different impressions as
combination of form and (multi-)function. Due to the practically unlimited design oppor-
tunities resulting from the display units according to the invention or display apparatuses
according to the invention, a facade can be given a very lively design or appearance. A cur-

tain facade can e.g. be used as a media or graphic design curtain facade.

For example, several, also opposite, facades or also entire streets can be equipped with the
display unit according to the invention or the display apparatus according to the invention
and thus become established as convertible media and design facades and become a magnet
for the general public. In one particular design, a control panel can also be used by passers-

by to design the media and design facades, as a particular attraction.

The object that forms the basis of the invention is further attained by means of a structural
body for a display unit, in particular for a display unit according to the invention, compris-

ing

a first embodiment, comprising a1) a transparent or translucent layer with a display side

and a rear side,

13
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containing at least one opaque or semitransparent, in particular applied layer on the dis-

play side, containing a plurality of apertures, and

b1) a plurality of illuminant inlets and/or holders, which are partly or fully embedded in the
transparent or translucent layer, at, or at a distance from the rear side of the transparent or

translucent layer,

wherein at least one illuminant inlet and/or holder is present substantially behind or in one

of the apertures;
or

a second embodiment comprising a2) a transparent or translucent layer with a display side
and a rear side, containing at least one opaque or semitransparent, in particular applied,

layer on the rear side, containing a plurality of apertures,

b2) a plurality of illuminant inlets and/or holders, wherein the illuminant inlets and/or
holders are present behind and/or partly or fully in the opaque or semitransparent layer
and wherein in each case, at least one illuminant inlet and/or holder is arranged in the area

of an aperture; or
a third embodiment comprising

a3) an opaque or semitransparent carrier plate with a rear side and an opposite display side

containing a plurality of apertures, and
b3) a plurality of illuminant inlets and/or holders on the rear side of the carrier plate.
Here, it can be provided that the first embodiment of the structural body further comprises

c1) a transparent or translucent lamination ply, in particular a laminate foil, indirectly
or directly adjoining the opaque or semitransparent layer and covering the plurality of ap-

ertures, and

d1) a transparent or translucent protective layer, in particular a protective plate, adjoin-

ing said lamination ply, and

e1) optionally, at least one mounting element connected to the rear side of the transpar-

ent or translucent layer; or that
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the second embodiment of the structural body further comprises

c2) optionally, a preferably transparent or translucent lamination ply, in particular a lami-
nate foil, and/or a protective layer indirectly or directly adjoining the opaque or semitrans-

parent layer and covering the plurality of apertures, and

d2) optionally a carrier layer, adjoining the opaque or semitransparent layer or on the
lamination ply or on the protective layer, in particular on the opaque or semitransparent

layer, and

e2) optionally, at least one mounting element connected to the carrier layer; or that the
third embodiment of the structural body further comprises that the apertures according to
b3) are closed or filled with a transparent or translucent material, in particular in a weath-

erproof manner, and/or

c3) that at least one weather protection layer and/or diffusor layer is present between the

carrier plate and the plurality of illuminant inlets and/or holders.

In one advantageous design, a structural body is here provided, in which the transparent or
translucent layer or carrier plate or the opaque or semitransparent layer is single- or multi-
layered, or that the opaque or semitransparent layer or carrier plate is single- or multi-

layered, and contains at least one opaque or semitransparent layer.

The designs of features described above for the display unit according to the invention,
which are also an inherent part of the structural body according to the invention, apply in
the same manner for this structural body according to the invention. This structural body
according to the invention can also be understood as being an interim product during the
production of the display unit according to the invention. The structural body according to
the invention accordingly does not yet contain any illuminants, such as are an inherent part
of the display unit according to the invention. The structural body according to the inven-
tion also generally functions without such components, which may first be applied after the
illuminants have been attached or inserted for the purpose of completing the display unit

according to the invention.

In one advantageous design, in particular a structural body according to the invention is
provided in which the apertures in the opaque or semitransparent layer are filled with a

transparent or translucent material.
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In a further advantageous embodiment, a structural body according to the invention is pro-
vided in which the apertures are linear, in particular having the form of slit apertures, or

substantially are circular, rectangular or square apertures.

In one suitable embodiment, a structural body according to the invention is further provid-
ed in which the transparent or translucent layer and/or the transparent or translucent pro-
tective layer, in particular the protective plate, is or comprises a glass pane, e.g. a glass win-
dow pane, or a transparent or translucent plastic plate or foil, in particular a polycarbonate
or PMMA plate or foil.

In a particularly preferred embodiment, a structural body according to the invention is pro-
vided in which the opaque or semitransparent layer is or contains a coating, in particular
applied in a vacuum, separated using sputtering or evaporation, or applied using a CVD

method or a wet chemical or electrochemical separation method.

The apertures with the structural bodies according to the invention can be formed e.g. using
laser treatment, in particular laser structuring, preferably of areas of the opaque or semi-
transparent layer, or using lithographic methods, milling, plasma cutting, laser cutting,
electron beam cutting, glass bead blasting, sandblasting, etching methods and/or water jet

cutting.

In a further advantageous embodiment, a structural body according to the invention is also
provided in which the carrier layer and/or the carrier plate and/or the mounting element
comprises a construction element, in particular a plate, consisting of or containing glass,

metal, plastic, ceramic, stone, concrete or wood.

In one advantageous design, a structural body is further provided that further contains at
least one temperature, humidity, visibility and/or vibration sensor and/or at least one cam-

era unit.

In one particularly advantageous embodiment, a structural body according to the invention
is further provided in which on or at the opaque or semitransparent layer or the carrier
plate, in each case on the display side, at least one photovoltaic solar cell or at least one
photovoltaic solar module, in particular a photovoltaic thin layer solar module, is present
and/or that the opaque or semitransparent layer contains or is formed of at least one pho-

tovoltaic solar cell or at least one photovoltaic solar module.

Here, it can preferably also be provided that on or connected to the rear side of the trans-
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parent or translucent layer or the carrier plate, at least one photovoltaic solar cell or at least
one photovoltaic solar module, in particular a photovoltaic thin layer solar module, is pre-

sent.

In one advantageous embodiment, a structural body according to the invention is also pro-
vided in which the apertures are present between adjacent photovoltaic solar cells or be-
tween adjacent photovoltaic solar modules, or that the apertures are based on structures, in

particular laser structures, of the photovoltaic solar cells or photovoltaic solar modules.

Here, such structural bodies according to the invention are in particular preferred in which
the apertures overlap with the corresponding photovoltaic solar cells, preferably the cell
areas of the photovoltaic solar cells, and particularly preferably, within the cell areas of the

photovoltaic solar cells.

The transparent structural lines that form the apertures can in this case be used in one pre-
ferred embodiment for monolithically integrated series connection. This is in particular
achieved due the fact that the series connection is switched off such that at least the first
structuring lines or structuring separating channels are created at the earliest after the pro-
duction of the photovoltaic semiconductors, and that these structuring lines or structuring
separating channels are filled with a transparent filler material. This construction makes it
possible, in an advantageous manner, to do without additional apertures. On the rear side
of a carrier pane, an LED array may be present, for example, which contains a plurality of
illuminants. These illuminants, in particular LEDs, are preferably located in alignment with
the transparent, linear structuring separating channels. In the case of the design with series
connection with transparent structuring lines or structuring separating channels, it is ad-
vantageous that the loss of area resulting from the apertures can be brought to zero, in par-

ticular when only the separating channels are intended for use as apertures.

In a very advantageous embodiment, a structural body according to the invention is further
provided that further comprises at least one wire connected or wireless data processing
device, which is configured and designed to provide information, in particular by means of
written texts, graphics, images or films, on the display, wherein illuminants are selectively
triggerable, and/or in order to store, transfer and/or evaluate the data recorded by the

temperature, humidity, visibility and/or vibration sensors and/or the camera(s).

In a further preferred embodiment, a structural body according to the invention is addi-

tionally provided that further comprises at least one energy storage system, in particular a
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chargeable battery, and preferably further a charging regulation for implementing the bat-
tery charging, which is preferably feedable with the electrical energy from the photovoltaic

solar cells or the photovoltaic solar modules.

With the present invention, display units and display apparatuses and structural bodies for
display units can be developed that are distinguished by their broad range of use. With the
display units according to the invention, the very flexible optical design of facades is ren-
dered possible, even during daylight, in particular when switched off, as well as at night or
in darkness when the display function is switched on. Thus, with the display units accord-
ing to the invention, facades can be obtained that during daylight and when switched off do
not differ from standard facades, but which at night provide a media facade. In this man-
ner, the display unit according to the invention or the display apparatus according to the
invention become an integral part of the exterior of a building facade. Thus, the design of
the display unit or display apparatus according to the invention can easily be adapted to the
design of the surrounding area. This applies in particular to the incorporation of window
areas, which according to the principle of the invention are also used as display apparatuses
containing display units. A further advantage lies in the fact that with the display units ac-
cording to the invention, through the incorporation of photovoltaics that do not disturb the
overall optical impression, electrical energy can be produced with the aid of which autono-

mous operation of display units or display apparatuses is enabled, for example.

A wide range of fagade types can be fitted with the display units or display apparatuses ac-
cording to the invention, such as the curtain facade. As a result, with the display units and
display apparatuses according to the invention, facades are obtained such as curtain fa-
cades, which have a fully integrated media or graphic design facade. When the illuminants
are connected to a data processing system, a display unit according to the invention or a
display apparatus according to the invention can be used over the entire surface or only in
partial areas. Media, advertising or information content can also be displayed as static or
moving images using these display units or display apparatuses. Additionally, the display
unit according to the invention or the display apparatus according to the invention can be
used to generate particular architectural effects when switched on. Naturally, media and
graphic design aspects can be combined when designing a facade. It is also particularly ad-
vantageous that when display units according to the invention or display apparatuses ac-
cording to the invention are used, the surface of buildings can be designed in almost any
way required in the form of media or graphic design facades, for example planar, with diag-

onal steps and ledges and/or two- or three-dimensionally curved. Naturally, the display
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units according to the invention or display apparatuses according to the invention can also

be used in the interior of buildings or as a separating wall.

It has also proved to be particularly advantageous that the areas between adjacent aper-

tures can be assigned for the installation of solar cells.

Solar cells or solar modules are generally opaque. Apertures can be obtained in a simple
manner with solar cells or solar modules through structuring, in particular laser structur-
ing, or through lithography. This also applies in particular to thin layer solar cells, such as
CIS and CIGS thin layer solar cells. Here, it is also advantageous that using laser structuring
and lithography, any desired geometries and designs of apertures can be obtained, such
that the loss of area due to the entire area of all apertures attached can be kept very low. At

the same time, an adequate display function is guaranteed.

With the aid of display units according to the invention or display apparatuses according to
the invention, remote controlled, autonomous energy displays are available which can be
triggered via radio connection, for example. Thus, display panels are obtained that can
quickly and conveniently be equipped with new information content and displays. This en-

ables the use of autonomous energy traffic guidance systems on water and on land.

Finally, it was found that the quality of display units or display apparatuses can be im-
proved through the integration of a range of different sensors and/or cameras, in particular
when coupled with a data processing system. For example, depending on the number of
observers or passers-by present in front of a display apparatus, the content shown on the

display unit or display apparatus can be varied.

Further feature and advantages of the invention are demonstrated in the description below,
in which preferred embodiments of the invention are explained with reference to schematic

drawings, in which:

Figure 1 shows a first embodiment of a display unit according to the invention in a schemat-

ic cross-section view,

Figure 2 shows a further embodiment of a display unit according to the invention in a

schematic cross-section view,

Figure 3 shows a further embodiment of a display unit according to the invention in a

schematic cross-section view,
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Figure 4 shows a schematic top view onto a structural body according to the invention,
Figure 5 shows a schematic top view onto a pre-fabricated LED array,

Figure 6 shows a schematic top view onto a display unit according to the invention when

switched off,

Figure 7 shows a schematic top view onto the display unit shown in Figure 6 when switched

on,

Figure 8 shows a schematic top view onto a display unit according to the invention when
switched off, and

Figure 9 shows a schematic top view onto the display unit shown in Figure 8 when switched

on.

Figure 1 shows the representation of a display unit 1 according to the invention with an
opaque layer 2, e.g. in the form of a metal or stone panel, containing a plurality of apertures
4. The opaque layer 2 has a display side 6 and a rear side 8. On the rear side 8, i.e. behind
the apertures 4, illuminants 10 are present. These can be an array of LEDs, for example. In
the embodiment shown, these are arranged such behind the apertures 4 that light can pene-
trate directly through these apertures. Between the illuminants 10 and the opaque layer 2, a
weather protection layer 12 is present which in the embodiment shown also acts as a diffu-

sor panel.

With the display unit 1' shown in Figure 2, the opaque layer 2 is formed from a transparent
layer 14, e.g. from glass, with a display side 16 and a rear side 18. On the rear side 18 of this
transparent layer 14, an opaque layer 19 is present, for example in the form of an evapo-
rated titanium nitride layer. Apertures 20 can be worked into this opaque layer using laser

structuring. The illuminants 22 are present behind these apertures 20.

Figure 3 shows a further embodiment of a display unit according to the invention 1" with a
solar module layer 24 on the display side 26 of the display unit 1". On said solar module
layer, or as an inherent part of the solar module layer, an opaque layer 28 is present into
which apertures 30 have been worked, e.g. using laser structuring. A transparent carrier
layer 32 abuts the opaque layer 28 containing the apertures 30. In the area behind the re-
spective apertures, one illuminant 34 is present in each case, via which the light can be

emitted in the direction of the apertures 30.
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Figure 4 shows a structural body 36 according to the invention in a schematic front view or
top view. This structural body 36 comprises a front glass pane as a protective layer and be-
low it a glass panel as a carrier plate or carrier layer, on which on the side facing towards
the front glass pane, a photovoltaic solar module, for example in the form of a CIGS thin
layer solar module, has been created. The area 38 shown in black here illustrates the
opaque photovoltaic absorber layer. The squares 40 shown in white form the aperture and
can for example be obtained through laser de-layering of the thin layer solar cell before ap-
plying the front glass pane. The vertically running lines 42 shown in grey represent the

monolithically integrated series connection of the solar module 38.

For a clearer representation, only 19 solar cells are indicated in the embodiment shown in
Figure 4. For the sake of completeness, it should be noted here that a thin layer solar mod-
ule usually has between 60 and 120 series connected solar cells in practice. In this way,
generally, correspondingly high and in particular practical module voltages can be provid-
ed.

The embodiment shown in Figure 4 is thus a special design in that the apertures are not
attached in every, but only in every second solar cell. As a result, the photovoltaic areas with
cells equipped with apertures are generally less than with the neighboring cells without
apertures. Accordingly, the photocurrents generated can be less. In practice, this can lead to
electrical losses during adaptation, i.e. the cell with the lowest photocurrent will then gen-
erally determine the total current of the module in series connection. Such a case can also
be practically applied when the area loss as a result of the sum of all apertures in a cell is
significantly lower than for the total area of the cell. Here, the area loss as a result of the
apertures can e.g. not amount to more than 10% or not more than 5%. Accordingly, accord-
ing to the principle of the present invention, such embodiments are also realizable with
which apertures are installed for every second, third, fourth or generally nth cell. However,
with regard to the minimization of the electrical adjustment losses, it is preferred, however,
that each cell contains apertures, in particular the same number of apertures, and/or the
same percentage area allocation by apertures. One advantage of the display units according
to the invention is that through the variable design in relation to the attachment of aper-
tures in every, every second, every third or every nth cell, the cell layout, the module design

and/or the optical specifications can be widely varied.

Figure 5 shows a pre-fabricated LED array 44 that can be combined with the structural
body 36 shown in Figure 4 to create a display unit according to the invention. For this pur-

pose, the pre-fabricated LED array 44 should be attached to the rear side of the structural
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body 36. The individual illuminants 46 in the form of LEDs, such as RGB-LEDs, are here
attached such that when connected to the structural body 36 they align with corresponding
apertures 40. The LED array 44 can have holders 48 or connecting elements along its outer
limits for the purpose of linking it to the structural body 36 according to the invention. Fur-
ther, Figure 5 shows schematically that the individual LEDs are wired to each other via cor-

responding lines 50.

Figure 6 shows a schematic top view of a display unit 52 according to the invention formed
from the structural body 36 shown in Figure 4 and the pre-fabricated LED array 44 shown
in Figure 5 when switched off. In the embodiment shown, the loss of area of the photovolta-
ic layer lies below 5% of the total photovoltaic area of the module, and the loss of area due
to all apertures within a cell lies below 10%. As shown schematically in Figure 7, even with
such a low area occupation by the apertures 40 with the display 52 according to the inven-
tion, a distinctive display function can be achieved when switched on. In Figure 7, with the
display unit 52 according to the invention, both a clear color impression and the display of
the letter “A” is produced via the plurality of LEDs 46. Accordingly, a media energy facade
can be created from a plurality of display units 52 according to the invention, which permits
a brilliant, high-illumination display of e.g. Texts, images and films on building surfaces.

Thus, a homogeneous color background and color progression can be implemented.

Figure 8 shows a further embodiment of a display unit 54 according to the invention. Un-
like with the embodiment of the display unit shown in Figure 6, with the embodiment
shown in Figure 8, the apertures 56 are linear and are arranged parallel to each other. The
area 58 shown in black is the opaque photovoltaic absorber layer of the photovoltaic solar
module, such as a CIGS thin layer solar module. The loss of area of the photovoltaic layer
58 due to the apertures in the form of transparent lines lies below 0.5% with the embodi-
ment shown in Figure 8. The display unit 54 according to the invention, like the display
unit shown in Figure 6, contains a front glass pane as a protective layer and a glass sub-
strate as a carrier layer, on which the photovoltaic solar module is present on the side fac-
ing towards the front glass pane. The transparent structural lines that form the apertures
56 can be used in one preferred embodiment for monolithically integrated series connec-
tion. This is in particular achieved due the fact that the series connection is switched off
such that at least the first structuring separating channels are created at the earliest after
the production of the photovoltaic semiconductors, and that these structuring separating
channels are filled with a transparent filler material. This construction makes it possible, in

an advantageous manner, to do without additional apertures. On the rear side of a carrier
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pane, an LED array may be present, for example, which contains a plurality of illuminants
(not shown). These are preferably located in alignment with the transparent, linear aper-
tures 56. In the embodiment shown in Figure 8, the loss of area due to the apertures is the
same in every cell. As a result, in general, no electrical adjustment losses occur. In the case
of the design with series connection with transparent structuring separating channels, a
loss of area resulting from the apertures is generally zero, in particular when only the sepa-

rating channels are intended for use as apertures.

When switched on, as can be seen in Figure 9, letters or symbols can be shown against a
homogeneous color background via the display unit 54 according to the invention shown in
Figure 8. As can further be seen in Figure 9, a color progression is also possible. When
shown on the display units 54 according to the invention, as shown in Figures 8 and 9, large
displays can be created, e.g. for media energy facades. In particular, when the proportion of
the area used for the apertures is kept very low, it has been shown to be advantageous to

provide a diffusing pane (not shown) between the illuminants and the apertures.

The features of the invention disclosed in the above description, in the claims and in the
drawings can be essential both individually and in any combination required for the realiza-

tion of the invention in its different embodiments.
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Claims

1. A display unit, comprising

a1) a transparent or translucent layer with a display side and a rear side,

containing at least one opaque or semitransparent, in particular applied layer on the dis-
play side, containing a plurality of apertures,

b1) a plurality of illuminants, in particular in the form of an illuminant array, which is
partly or fully embedded in the transparent or translucent layer, at, or at a distance from
the rear side of the transparent or translucent layer,

wherein at least one illuminant is present substantially behind one of the apertures,

in each case configured and designed to emit light in the direction of said aperture and
through said aperture,

c1) a transparent or translucent lamination ply, in particular a laminate foil, indirectly or
directly adjoining the opaque or semitransparent layer and covering the plurality of aper-
tures, and

d1) a transparent or translucent protective layer, in particular a protective plate, adjoin-
ing said lamination ply, and

e1) optionally, at least one mounting element connected to the rear side of the transpar-
ent or translucent layer;

or

a2) a transparent or translucent layer with a display side and a rear side, containing at least
one opaque or semitransparent, in particular applied, layer on the rear side, containing a
plurality of apertures,

b2) a plurality of illuminants, in particular in the form of an illuminant array, wherein
the illuminants are behind and/or partly or fully in the opaque or semitransparent layer,
and wherein in each case, at least one illuminant is arranged in the area of an aperture, in
each case configured and designed to emit light in the direction of said aperture and
through said aperture,

c2) and further, optionally, a preferably transparent or translucent lamination ply, in par-
ticular a laminate foil, and/or a protective layer indirectly or directly adjoining the opaque
or semitransparent layer and covering the plurality of apertures, and

d2) optionally a carrier layer, adjoining the opaque or semitransparent layer or on the
lamination ply or on the protective layer, in particular on the opaque or semitransparent
layer, and

e2) optionally, at least one mounting element connected to the carrier layer; or

a3) an opaque or semitransparent carrier plate with a rear side and an opposite display
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side containing a plurality of apertures, and

b3) a plurality of illuminants, in particular in the form of an illuminant array, on the rear
side of the carrier plate,

wherein the apertures are closed or filled with a transparent or translucent material, in
particular closed or filled in a weatherproof manner, and/or

c3) wherein at least one weather protection layer and/or diffusor layer is present between

the carrier plate and the plurality of illuminants.

2. The display unit according to Claim 1, characterized in that

the transparent or translucent layer or carrier plate or the opaque or semitransparent layer
is single- or multilayered, or that

the opaque or semitransparent layer or carrier plate is single- or multilayered, and

contains at least one opaque or semitransparent layer.

3. The display unit according to Claim 1 or 2, characterized in that
the apertures in the opaque or semitransparent layer are filled with a transparent or trans-

lucent material.

4. The display unit according to at least one of the preceding claims, characterized
in that

light emitted by an illuminant passes in part, preferably in large part, through a corre-
sponding aperture and/or that the illuminant is in each case centered to at least one ge-
ometrical axis of the corresponding apertures, and/or that the illuminants are each locat-
ed in alignment with corresponding apertures and/or that in front of and/or behind an
aperture, at least one lens and/or at least one prism and/or at least one diffusor is pre-

sent.

5. The display unit according to at least one of the preceding claims, characterized in
that
the apertures are linear, in particular having the form of slit apertures, or substantially are

circular, rectangular or square apertures.
6. The display unit according to at least one of the preceding claims, characterized in

that

the transparent or translucent layer and/or the transparent or translucent protective lay-
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er, in particular the protective plate, is or comprises a glass disc, e.g. a window glass disc,
or a transparent or translucent plastic plate or foil, in particular a polycarbonate or
PMMA plate or foil.

7. The display unit according to at least one of the preceding claims, characterized in
that

the illuminant is selected from the group consisting of LEDs, OLEDs, laser diodes and
mixtures of these, wherein

the LEDs are in particular selected from the group consisting of wired LEDs, SMD-LEDs,
RGB-LEDs, in particular SMD-RGB-LEDs, Superflux-LEDs, COB-LEDs and QLEDs, and

particularly preferably are present in the form of an LED array.

8. The display unit according to at least one of the preceding claims, characterized

in that

the opaque or semitransparent layer is or contains a coating, in particular separated in a
vacuum, sputtered on or evaporated, or applied using a CVD method or a wet chemical or
electrochemical separation method, preferably facing the plurality of illuminants, prefer-

ably containing the apertures.

0. The display unit according to at least one of the preceding claims, characterized

in that

the apertures are formed using laser treatment, in particular laser structuring, preferably
of areas of the opaque or semitransparent layer, or using lithographic methods, milling,
plasma cutting, laser cutting, electron beam cutting, glass bead blasting, sandblasting,

etching methods and/or water jet cutting.

10.  The display unit according to at least one of the preceding claims, characterized
in that

the carrier layer and/or the carrier plate and/or the mounting element comprises a con-
struction element, in particular a plate, consisting of or containing glass, metal, plastic,

ceramic, stone, concrete or wood.
11. The display unit according to at least one of the preceding claims, further contain-

ing

at least one temperature, humidity, visibility and/or vibration sensor and/or at
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least one camera unit.

12. The display unit according to at least one of the preceding claims, characterized

in that

the average or maximum width of at least one, in particular substantially of all, linear ap-
ertures is smaller or equal to 100 um, preferably smaller than 50 um, preferably less than
or equal to 50 um, and particularly preferably, less than or equal to 30 um, and/or that
the average lateral space apart of adjacent apertures and/or illuminants lies in the range
of 0.1 cm to 10 cm, preferably in the range of 0.5 cm and 8 cm, and particularly preferably,

in the range of 1 to 6 cm.

13. The display unit according to at least one of the preceding claims, in particular ac-
cording to any one of Claims 1 to 11, characterized in that the average or maximum width
of at least one aperture, in particular substantially all, apertures, in particular circular,
rectangular or square apertures, less than or equal to 15 mm, preferably less than or equal
7 mm, and particularly preferably less than or equal to 3 mm, and/or that the average lat-
eral space apart between adjacent apertures and/or illuminants is in the range of 100
times to the simple average or maximum width, preferably in the range of ten times to the
simple average or maximum width, and particularly preferably in the range of five times

to double the average or maximum width, of the aperture.

14. The display unit according to at least one of the preceding claims, characterized
in that

on or at the opaque or semitransparent layer or the carrier plate, in each case on the dis-
play side, at least one photovoltaic solar cell or at least one photovoltaic solar module, in
particular a photovoltaic thin layer solar module, is present and/or that the opaque or
semitransparent layer contains or is formed of at least one photovoltaic solar cell or at

least one photovoltaic solar module.

15.  The display unit according to at least one of the preceding claims, characterized

in that

on or connected to the rear side of the transparent or translucent layer or the carrier
plate, at least one photovoltaic solar cell or at least one photovoltaic solar module, in par-

ticular a photovoltaic thin layer solar module, is present.
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16.  The display unit according to Claim 14 or 15, characterized in that the apertures
are present between adjacent photovoltaic solar cells or between adjacent photovoltaic
solar modules, or that the apertures are based on structures, in particular laser struc-

tures, of the photovoltaic solar cells or photovoltaic solar modules.

17.  The display unit according to at least one of Claims 14 to 16, characterized in that
the apertures overlap with the corresponding photovoltaic solar cells, preferably the cell
areas of the photovoltaic solar cells, and particularly preferably, within the cell areas of

the photovoltaic solar cells.

18.  The display unit according to at least one of Claims 14 to 17, characterized in that
the photovoltaic solar cell or the photovoltaic solar module is based on polycrystalline sili-
con, multicrystalline silicon, monocrystalline silicon, amorphous silicon, chalcopyrite sili-
con, in particular CIS and CIGS systems, kesterite systems, perovskite systems, cadmi-

um/telluride systems or organic systems.

19. The display unit according to Claim 18, characterized in that
the chalcopyrite system is based on CU(In;_x Gay) (S e1—y, Sy) wherein x and y assume val-

ues between 0 and 1.

20. The display unit according to one of Claims 14 to 19, characterized in that
the at least one solar module, in particular the thin layer solar module, comprises a plu-
rality of monolithically integrated, serially connected solar cells, which are in each case

separated from each other by apertures, in particular structuring, at a distance from

each other.
21. The display unit according to at least one of the preceding claims, further compris-
ing

at least one wire connected or wireless data processing device, which is configured and
designed to provide information, in particular by means of written texts, graphics, images
or films, on the display, wherein illuminants are selectively triggerable, and/or in order to
store, transfer and/or evaluate the data recorded by the temperature, humidity, visibility

and/or vibration sensors and/or the camera(s).

22,  The display unit according to at least one of the preceding claims, further compris-
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ing

at least one energy storage system, in particular a chargeable battery, and preferably fur-
ther a charging regulation for implementing the battery charging, which is preferably
feedable with the electrical energy from the photovoltaic solar cells or the photovoltaic

solar modules.

23.  The display unit according to at least one of the preceding claims, characterized
in that

the electrical energy for operating the illuminants and/or the at least one temperature,
humidity, visibility and/or vibration sensors and/or the at least one camera unit is
providable at least partly from the photovoltaic solar cell or from the photovoltaic solar

module or from the at least one energy storage system, in particular the chargeable bat-

tery.

24. The display apparatus, in particular a facade, display panel or video screen, for ex-
ample a curtain fagade, having a front and rear side, containing at least one display unit
according to at least one of the preceding claims, in particular according to at least one of

Claims 14 to 23.

25.  The display apparatus according to Claim 24, characterized in that

the rear side of at least one first display unit, in particular the rear side of the transparent
or translucent layer of said display unit or the rear side of the opaque or semitransparent
carrier plate of said display unit, and the rear side of at least one second display unit, in
particular the rear side of the transparent or translucent layer of said display unit, or the
rear side of the opaque or semitransparent carrier plate of said display unit, face each oth-
er and in particular are at a distance from each other and are arranged forming an interim
space, or

that the rear side of at least one display unit, in particular the rear side of the transparent
or translucent layer of said display unit or the rear side of the opaque or semitransparent
carrier plate of said display unit, and the rear side of the at least one photovoltaic solar
cell or the at least one photovoltaic solar module, face each other and in particular are at

a distance from each other and are arranged forming an interim space.

26.  The display apparatus according to Claim 25, characterized in that in the interim

space of the at least one temperature, humidity, visibility and/or vibration sensor and/or
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the at least one camera unit and/or the at least one energy storage system, in particular
the chargeable battery, and/or the charging regulation and/or the at least one wire con-

nected or wireless data processing device and/or control are arranged.

27.  The display apparatus according to Claim 25 or 26, characterized in that

the interim space has in particular circumferential side walls, in particular is encapsulated.

28.  The display apparatus according to at least any one of Claims 24 to 27, further
comprising

at least one window glass disc, in particular a partly mirrored window glass disc, contain-
ing a rear and an opposite front-side glass disc side, equipped with a plurality of illumi-
nants in the form of LEDs, OLEDs or laser diodes, in particular embedded in a recess pre-
sent in the window glass disc, in particular a groove, wherein the plurality of illuminants

is preferably covered with a transparent or translucent material.

29. The display apparatus according to at least any one of Claims 24 to 28, character-
ized in that

the entire front side and/or the entire rear side or that a partial area of the front side
and/or a partial area of the rear side has the at least one photovoltaic solar cell or the at

least one photovoltaic solar module, in particular the photovoltaic thin layer solar module.

30. A traffic guidance system, comprising at least one display unit according to at least
one of Claims 1 to 23 and/or at least one display apparatus according to at least one of

Claims 24 to 29.

31. The use of the display unit according to at least one of Claims 1 to 23 or the display
apparatus according to at least one of Claims 24 to 29 as a media energy fagcade or as a

daylight display or as a component of a daylight display or a media energy facade.

32. astructural body for a display unit, in particular or a display unit according to
any one of Claims 1 to 23, comprising

a first embodiment, comprising a1) a transparent or translucent layer with a display side
and a rear side,

containing at least one opaque or semitransparent, in particular applied layer on the dis-

play side, containing a plurality of apertures, and
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b1) a plurality of illuminant inlets and/or holders, which are partly or fully embedded in
the transparent or translucent layer, at, or at a distance from the rear side of the transpar-
ent or translucent layer,

wherein at least one illuminant inlet and/or holder is present substantially behind or in
one of the apertures;

or

a second embodiment comprising

a2) a transparent or translucent layer with a display side and a rear side, containing at
least one opaque or semitransparent, in particular applied, layer on the rear side, con-
taining a plurality of apertures,

b2) a plurality of illuminant inlets and/or holders, wherein

the illuminant inlets and/or holders are present behind and/or partly or fully in the
opaque or semitransparent layer and wherein in each case, at least one illuminant inlet
and/or holder is arranged in the area of an aperture; or

a third embodiment comprising a3) an opaque or semitransparent carrier plate with a rear
side and an opposite display side containing a plurality of apertures, and

b3) a plurality of illuminant inlets and/or holders on the rear side of the carrier plate.

33. The structural body according to Claim 32, characterized in that

the first embodiment of the same further comprises

c1) a transparent or translucent lamination ply, in particular a laminate foil, indirectly or
directly adjoining the opaque or semitransparent layer and covering the plurality of aper-
tures, and

d1) a transparent or translucent protective layer, in particular a protective plate, adjoining
said lamination ply, and

e1) optionally, at least one mounting element connected to the rear side of the transparent
or translucent layer; or that

the second embodiment of the same further comprises

c2) optionally, a preferably transparent or translucent lamination ply, in particular a lam-
inate foil, and/or a protective layer indirectly or directly adjoining the opaque or semi-
transparent layer and covering the plurality of apertures, and

d2) optionally a carrier layer, adjoining the opaque or semitransparent layer or on the
lamination ply or on the protective layer, in particular on the opaque or semitransparent
layer, and

e2) optionally, at least one mounting element connected to the carrier layer; or that

the third embodiment of the same further comprises
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that the apertures according to b3) are closed or filled with a transparent or translucent

material, in particular in a weatherproof manner, and/or

c3) that at least one weather protection layer and/or diffusor layer is present between the

carrier plate and the plurality of illuminant inlets and/or holders.

32



