| Description Display for Creating Col our |mages and
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dar kness. Disclosure of the invention [003] It is the

task of this invention to create a col our disg
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behind the colour levels made of transparent material and in front of the colour

reservoirs, so that the image formed by the pixels is also visible in darkness.

Disclosure of the invention

[003] Itis the task of this invention to create a colour display, in which there is the
possibility, with incident light particularly daylight, to optically highlight

and/or colour-wise alter parts of the image formed by the controlled pixels.

[004] This task is fulfilled according to the invention, in that light sources are
arranged behind the colour levels of the pixels, each of the light sources being
allocated to one pixel and being individually electronically controllable.

[005] With the help of these light sources parts of the image illuminated by daylight

can be optically highlighted or altered in their colours. The colour mixing can



[005] Wth the help of these |ight sources parts of
the image illum nated by daﬁlight can be optically
highlighted or altered in their colours. The col our
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filters can be arranged and controlled in such a way that they block passage of
all planes of polarisation of the light. The polarisation filters are foil-type and

can be placed directly on the illuminating surface.

[010] So that the colour levels can give an as brilliant image as possible with
incident daylight, a white or silvery but non-reflective reflection layer, that is
partially or temporarily light-permeable, is arranged behind the layer of the
colour level. The reflection layer can be formed by a milky-turbid glass
surface or plastic foil, or by a glass pane or plastic foil that is provided with a

mat, white or silvery structure.

[011] For improving the reflection of incident light and for improving the light-

permeability of the backlighting a reflection layer is suggested that contains



mat, white or silvery structure. [011] For i nproving
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of the display has three colour |evel l|ayers 2, 2', 2"
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[014] In the following description design embodiments of the invention are

explained in more details on the basis of drawings.

[015] Fig. 1 shows a sectional view of a portion of the display according to the

invention.

[016] Fig. 2 shows a top view on eight pixels of the display shown in Fig. 1.

[017] Fig. 3 shows a sectional view of a pixel field with flat backlighting.

[018] Each pixel I of the display has three colour level layers 2, 2°, 27 - with an
upper colour level 3, a central colour level 3” and a rear colour level 3”. The

colour levels 3, 3°, 3” are flat containers made of transparent material that are

connected to colour reservoirs through channels 8, 8°, 8 and 9, 9°, 97



colour levels 3, 3, 3" are flat containers nade of
transparent material that a&e connected to col our
reservoirs through channels™8, 8, 8" and 9, 9", 9". 4
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container 5' covering one pixel field can however also
be ®dasHed&qiber a thin glass pane and whose light-permeability is at least 40%.

[020] According to Fig. 3 the reflection layer can also be formed by a flat container
5°, in which leaf-shaped silvery pigments swim in a fluid, which can be

aligned parallel to the layer or perpendicular to it.

[021] This flat container 5° covering one pixel field can however also be connected
to a system that is filled with two fluids that cannot be mixed with one
another. One fluid is a white or silvery colour fluid and the other {luid 18
colourless fluid or a colourless gas. With the help of electro-wetting or a
micro-pump the fluids can be moved in such a way that the transparent flat
container is filled only with white or silvery colour, or only with the colourless

clear transparent fluid, depending on whether this layer is supposed to reflect



to a systemthat is filled wwth two fluids that cannot
be m xed with one another. _One fluid is a white or
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that rest with their surface against under face of the cover layer 4 as well as lie
against the front and middle colour level layer 2 and 2” and are tightly welded

or affixed on to them.

[026] List of reference signs:

1 Pixel

2 first colour level layer

2’ second colour level layer
27 third colour level layer

3 front colour level

3 middle colour level

37 rear colour level

4 cover layer

5 reflection layer



2' second colour level layer 2" third colour |evel

| ayer 3 front colour level ~ 3 mddle colour |evel 3"
rear col our |evel 4 cover ﬁ%yer 5 reflection | ayer 6
6 light source LED 7 carrier plate 8 channel 8
cha&gel . % chanriiD 9 channel 9" channel 9" channe
10 b 1Eg 1°3HEi um nating device 12 Lum nous
surfface dgrieaplrede ray tubes 14 first polarisation
filter 15 second polarisation filter 7 Cains [001]
Di sBl ay f#mek eating col our images and texts
recggnisagl cPY incident light, in which the inmge
area consists of numerous electronically controll able
pi x@fs €Hannkln a raster-1i ke arrangenent and i n which
each pixel (1) has at least three colour levels (3,
3',93") s?43elhed besi de one anot her or behind one

anogher E%&nd

9” channel

10 web

11 plane illuminating device
12 Luminous surface

13 cathode ray tubes
14 first polarisation filter

15 second polarisation filter



the colours red, green, blue or cyan, magenta, yellow

that are forned by flat transparent containers and

whose inner chanbers are cohnected via channel s (8,

9) to colour reservoirs whose content can be noved by
CleJectronic control in such a way that transparent
=S ur fluids is fed fromthe col our reservoirs into

the colour levels or fromthe colour levels into the

col our reservoirs, characterized in that |ight sources.
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the controllable light sources {6) are in particular white emitting light emitting
diodes (LED).
[003] Display according to claim 1
characterized in that
the light sources controllable for each pixel consist of at least one plane
illuminating device back-illuminating a larger group of pixels (1) and a mask
arranged between the illuminating devices and the colour levels of the pixels
(1), which can be controlled for each pixel (1) in such a way that the light
passage through the masks is open or more or less shut.
[004] Display according to claim 3
characterized in that
the masks are formed by polarisation filters, whose light passage or filter
effect can be controlled by means of electric fields for each pixel (1).
[005] Display according to one of the claims 1 to 4
characterized in that

behind the colour levels (3, 37, 3”) a white or silvery reflection layer is

arranged that is partly or temporarily light-permeable.



8 [006] Display according to claim5 characterized in
that the reflection layer (5) is fornmed by plastic
foil or thin glass pane provided wth a

i ght-perneable, mat white or silvery |layer. [007]
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(5°) 1s arranged, which is formed by a flat container made of transparent
material that can be filled with a white or silvery colour when the layer is
supposed to reftect the light, and with a clear transparent fluid when the layer
is supposed to be light-permeable.

[009] Display according to one of the claims 1 to 4
characterized in that
behind the three colour levels (3, 37, 37) and in front of the light source (6) of a
pixel a fourth colour level is fixed, which can be filled with an opaque white

or silvery colour or with a clear transparent medium.



