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Description
BACKGROUND
Field

[0001] The disclosure pertains to the technology of information displays, in particular to the liquid crystal displays
(LCD), and could be utilized in devices of various configurations.

Description of the Related Art

[0002] The following references, which are cited for reference are of interest in this disclosure.
1. L.K. Vistrin. GVHO, 1983. vol. XXVII, 2-nd ed., pp. 141-148
2.US 5007942, 1991
3. RU 2120651, 1998
4. US 5739296, 1998

These references are now further discussed.

[0003] There are liquid crystal (LC) displays, which are realized having two parallel flat plates, the inside surfaces of
which are coated with patterns of optically transparent conducting material and the alignment layer. After the assembly
of the plates the space between them is filled with liquid crystal, which forms a layer 5 - 20 um thick and plays the role
of the active medium, which changes its optical qualities (angle of twist of the polarizing plane) under the influence of
electric field. The change in the optical qualities is registered in the crow-oriented polarizers, which are usually applied
onto the inside surfaces of the plates. Therefore, the areas of the display, on the electrodes of which electrical field is
not applied, will look bright (open state), while the areas, the electrodes of which are under the electrical field, will look
dark (closed state) (L.K. Vistrin. GVHO,1983, vol. XXVII, 2-nd ed, pp. 141-148).

[0004] The main drawback of the described above displays is the limited viewing angle. This is because the multi-
layered structure of the LC display is effectively controlled by the flux of light propagating towards the surface of the
display within a limited solid angle. The polarizers in such displays are polymer-based, such as polyvinyl-alcohol, which
is made optically anisotropic by uniform stretching of a thin film (US 5007942, 1991). The optical anisotropy is obtained
as a result of ordering of the polymer molecules along the direction of stretching. When exposed to iodine vapor or
iodine-containing solution or an organic dye, the film is colored with the intensity of color depending of the direction of
the vector of the electric field E in the electromagnetic wave relative to the axis of stretching. Polarizing effectiveness of
such films is determined by the concentration of iodine or other organic coloring agent and the degree of ordering of the
polymer molecules. Such films feature the so-called positive dielectric anisotropy and positive dichroism. This means
that the dipole moments of optical transition of molecules, which are responsible for absorption of light, are oriented
along the direction of stretching. At the same time the ellipsoids of the angle dependence of the real and imaginary parts
of the refraction coefficient have an extended form. Polarizers obtained from the described above film are termed O-
type, since the ’ordinary’ wave will pass through, while the ’extraordinary’ will not.

[0005] Despite the high polarizing effectiveness, these polarizers have substantial drawbacks. These are low light
and thermal resistance, large required thickness to achieve high effectiveness. One of the main drawbacks featured by
the two cross-oriented polarizers is the high transmission of light incident at an angle (=45) to the surface of the polarizers.
[0006] There are LC displays that utilize polarizers on the inside surfaces of the glass plates (RU 2120651, 1998).
The polarizers used in such displays are thin films with ordered molecular structure of the liquid crystal polarizer (LCP)
(US 5739296. 1998). The flat molecules of such LCP are grouped together into the so-called directionally ordered
bunches - supramolecular complexes. The planes of the individual molecules, and thus their inherent dipole moments
of optical transition, are oriented perpendicular to the axis of macroscopical orientation of the produced film. To create
such structure one uses the liquid-crystalline state of the LCP, where the molecules are already ordered locally, while
in one- or two-dimensional blocks oriented relative to each other. When applied onto a surface with an additional external
alignment force, such substance assumes the macroscopical orientation, which upon dehydrating not only remains but
could also improve on its own. The resulting axis of polarization is along the direction of the external aligning action. In
this case the ellipsoids of the angle dependence of the real and imaginary parts of the refraction coefficient have disk-
like shape.

[0007] The latter polarizers are termed E-type, since ‘extraordinary’ wave is now transmitted and 'ordinary’ is blocked.
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[0008] Such polarizer features a number of substantial disadvantages, which limit its applicability. One of those is the
insufficient polarizing effectiveness, and some transmission of light has been registered trough two parallel cross-oriented
polarizers of this type with the incident unpolarized light at an angle to their surfaces. This effect is especially prominent
when at least one of the polarizers has the diffused-reflection coating, which is used in the majority of LC displays.
[0009] "Optics of Liquid Crystal Displays", authored by Pochi Yeh and Claire Gu and published in 1999 by John Wiley
& Sons, Inc. explains on pages 70 to 74 anisotropic absorption and polarizers.

SUMMARY

[0010] The technical herein are: the improvement of the angle characteristics of polarizers and LC displays, the
reduction of the amount of transmitted unpolarized light by a single as well as parallel-coupled polarizers while retaining
their thickness, the enhancement of their polarizing effectiveness, improved contrast, widening of the viewing angle as
well as elimination of the 'gray field’ effect during operation.

[0011] These technical results are achieved by utilizing combinations of E-and O-type polarizers. Here, the O-type
polarizer provides the high transmission of light during open state, while E-type polarizer provides the high angle char-
acteristics in the closed state. The E-type polarizer with the optimal characteristics, which correspond to the high value
of the coefficient of absorption along the normal to the plane of the polarizer, is obtained by forming a thin film of molecular-
oriented LCP (liquid crystal polarizer) on the surface of O-type polarizer. The orientation of the molecules is such that
their dipole moments of the optical molecular transit are distributed in the plane perpendicular to the axis of polarization
and the surface of O-type polarizer.

[0012] The display could be manufactured according to known techniques and could be produced with a known design
not to exclude the option to utilize some original, and possibly not yet described methods and arrangements. An aspect
of interest in this disclosure from other disclosed prototypes is in the use of a combination of different types of polarizers.
The disclosed here polarizer utilizing a composition of at least two layers, one of each is O-polarizer and another is E-
polarizer, could be used in any field of technology which requires such characteristics, in particular in the field of liquid
crystal displays of different applications.

[0013] The present invention provides a liquid crystal display as defined in claim 1.

DRAWINGS

[0014] The present disclosure is illustrated in part by the enclosed drawings of which:
Figure 1 is a diagrammatic depiction of the first embodiment;
Figure 2 is a diagrammatic depiction of the second embodiment;
Figure 3 is a diagrammatic depiction of the third embodiment

DETAILED DESCRIPTION

[0015] Envisioned in this disclosure is the following.

[0016] In a first embodiment, as seen in figure 1, there is a liquid crystal display containing at least one layer of the
liquid crystal placed between two plates. On each plate there is disposed or applied at least one electrode, a system of
electrodes, or an active matrix; and at least one layer of polarizer. At least one layer of polarizer is an O-type polarizer
and at least one layer of polarizer is an E-type polarizer.

[0017] In adisplay of the first embodiment, the O-type polarizer is preferably an iodine-polyvinyl, iodine-polyvinylene
or polyvinylene polarizer. The E-type polarizer is preferably formed as a thin film comprised of a plurality of supramolecular
complexes of one or several organic materials, the supramolecular complexes being generally unidirectionally oriented
in order to ensure polarization of incident light .

[0018] Adichroic polarizer is preferably used as the E-type polarizer, the dichroic polarizer comprising a film of oriented
molecules of an organic compound. In this film, the organic compound is such that the main axes of the ellipsoids of the
real and imaginary part of the anisotropic refraction coefficient of the compound forming the film is in the range of at
least one band of absorption wavelength. The following is true for an area with linear dimensions no less than the
wavelength:

CK2ESK,
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and
0:45,) >3,

where, Ky, Ky, K3 and ny, n,, ns, are the major or main values of the real and imaginary part, respectively, of the axes
of the ellipsoid. In addition or alternatively, the film is characterized by the fact that for two films with crossed polarization
axes, the transmission of light does not increase in at least a certain range of wavelengths, when its direction departs,
deviates, or deflects from the normal to the polarizer plane. The directions corresponding to the maximum and minimum
values of the imaginary part of the refraction coefficient lie in the plane parallel to the plane of the substrate.

[0019] The organic compound of which the E-type polarizer is formed, comprises at least one organic substance which
includes at least one ionogenic group, which provides solubility in polar and non-polar solvents in order to create the
lyotropic liquid-crystal phase and at least one counter-ion, which in the process of formation of the film either remains
in the structure of the molecules or does not.

[0020] The organic substance comprises at least one organic dye capable of absorption in at least one of the following
ranges: from 200 through 400 nm, 400 through 700 nm, or 0.7 through 13 wm. Further, at least one of the polarizers is
an internal polarizer and applied on the internal side of one of the glass plates. The layers of the polarizers of O- and
E-types are applied to the inside and/or the outside of one plate or inside and/or the outside of both of the plates. Also,
the optical axes of polarizers E- and O-types are mutually parallel or mutually perpendicular.

[0021] The plates described herein are preferably fabricated out of glass, plastic, semiconductor material, metal or
any other material suitable for their manufacture. The plates may all be made of the same materials or different materials.
However, at least one of the plates is preferably optically transparent in the working area of light spectrum. The display
also has the means of obtaining colored images.

[0022] The liquid crystals are comprised of a nematic, smectic, or cholesteric liquid crystals or liquid crystals of any
other chemical classes or their mixtures.

[0023] The display also contains at least one alignment layer and/or at least one diffuse-reflecting layer and/or at least
one phase-shifting layer and/or at least one birefringent layer and/or at least one conducting layer and/or at least one
protective layer and/or at least one isotropic layer and/or at least one anisotropic layer and/or at least one insulating
layer and/or atleast one alignment layer and/or atleast one diffuse- or mirror-reflecting layer and/or a layer simultaneously
functioning as at least two of the above layers.

[0024] In this disclosure, the E-type polarizer may also function as a phase-shifting layer, and/or birefringent layer,
and/or alignment layer, and/or protective layer, and/or a layer functioning as at least two of the foregoing layers.
[0025] The device also includes spacers on at least one of the plates to limit the distance of separation between the
plates.

[0026] The display is of either the transmissive or reflective type.

[0027] In asecond example as seen in figure 2, the display contains at least one layer of liquid crystal placed between
two plates. On each plate, there has been disposed or formed at least one electrode or a system of electrodes, or an
active matrix, wherein on one of the plates there has been disposed a diffuse- or mirror- reflecting layer, and on one of
the plates there has been disposed at least one layer of an O-type polarizer and at least one layer of an E-type polarizer.
[0028] In this second embodiment the layers of polarizers of O- and E-type are applied to different sides of a plate. In
this instance, the O-type polarizer is formed using iodine-polyvinyl, iodine-polyvinylene or polyvinylene polarizer, and
the E-type polarizer comprises a thin film comprised of a plurality of supramolecular complexes of one or several organic
compounds, wherein the supramolecular complexes are unidirectionally oriented in order to polarize the incident light.
[0029] Adichroic polarizer is preferably used as the E-type polarizer, the dichroic polarizer comprising a film of oriented
molecules of an organic compound. In this film, the organic compound is such that the main axes of the ellipsoids of the
real and imaginary part of the anisotropic refraction coefficient of the compound forming the film is in the range of at
least one band of absorption wavelength. The following is true for an area with the linear dimensions no less than the
wavelength:

X2K>K

and
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5.48) >

where, Ky, Ky, K3 and n4, ny, ny, are the major or main values of the real and imaginary part. Accordingly, the axes of
the ellipsoid, and/or the film is characterized by the fact that for two films with crossed polarization axes the transmission

of light does not increase in at least a certain range of wavelengths when its direction departs, deviates, or deflects from
the normal to the polarizer plane.

[0030] In this example the directions which correspond to the maximum and minimum values of the imaginary part of
the refraction coefficient lie in the plane parallel to the plane of the substrate. Also, the E-type polarizer comprises at
least one organic compound, which comprises at least one ionogenic group, which provides its solubility in polar and
non-polar solvents in order to create the lyotropic liquid crystal phase, and at least one counter-ion, which in the process
of formation of the film either remains in the structure of the molecule or does not.

[0031] This example includes at least one organic dye, capable of absorption in at least one of the following ranges:
from 200 through 400 nm, or 400 through 700 nm, or from 0.7 through 13 um, used as the organic compound of the
polarizer. Further, the plates are fabricated out of glass, plastic, semiconductor, metal or any other material suitable for
their manufacture, and in addition, the same or different materials could be used for either of the plates. Also itis preferred
that at least one of the plates is optically transparent in the working range of light spectrum.

[0032] The display of this example also includes means for obtaining colored image. Further, the embodiment includes
liquid crystals comprised of a nematic, smectic or cholesteric liquid crystals, or liquid crystals of any other chemical
classes or their mixtures. This second embodiment also includes at least one alignment layer and/or at least one diffuse-
reflecting layer, and/or at least one phase-shifting layer, and/or at least one birefringent layer, and/or at least one
conducting layer, and/or at least one protective layer, and/or at least one isotropic layer and/or anisotropic layer, and/or
at least one insulating layer and/or at least one alignment layer, and/or a layer simultaneously functioning as at least
two of the above layers.

[0033] The layer of the E-type polarizer in this second example functions simultaneously as a phase-shifting layer,
and/or birefringent layer, and/or alignment layer, and/or protective layer, and/or a layer functioning as at least two of the
above layers. Also, atleast on one of the plates there are the spacers to limit the distance of separation between the plates.

[0034] In athird example as seen in figure 3, there is a polarizer, comprising at least two layers, at least one of which
is an O-type polarizer and at least one of the polarizer layers is an E-type, polarizer. In this embodiment, the O-type
polarizer is preferably an iodine-polyvinyl, iodine-polyvinylene or polyvinylene polarizer, and the E-type polarizer used
is a thin film comprised of a plurality of supramolecular complexes of one or several organic compounds, wherein the
supramolecular complexes are unidirectionally oriented in a determined direction in order to polarize the incident light.

[0035] The E-type polarizer is a dichroic polarizer. This dichroic polarizer comprises a film of oriented molecules of
an organic compound, wherein the main axes of the ellipsoids of the real and imaginary part of an anisotropic refraction
coefficient of the compound forming the film is in the range of at least one band of absorption wavelengths. The following
is true for an area with the linear dimensions no less than the wavelength:

KKK
and

where, Ky, K,, K3 and ny, ny, ns, are the major or main values of the real and imaginary part, respectively, of the axes
of the ellipsoid, and/or for two films with crossed polarization axes the transmission of light does not increase in at least
a certain range of wavelengths when its direction departs, deviates, deflects from the normal to the polarizer plane.

[0036] The E-type polarizer comprises at least one organic compound, which includes at least one ionogenic group,
which provides its solubility in polar and non-polar solvents in order to create the lyotropic liquid crystal phase and at
least one counter-ion, which in the process of formation of the film either remains in the structure of the molecule or not.
[0037] This example includes as the organic compound at least one organic dye, capable of absorption in at least one
of the following ranges: from 200 through 400 nm, or 400 through 700 nm, or from 0.7 through 13 wm. The layer of E-
type polarizer is applied on top of the layer of O-type polarizer and/or vice versa. The polarizer is preferably multi-layered
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with any possible combination of E- and O-type polarizer layers. Preferably, the thickness of each layer is designed to
provide polarizing effectiveness of 70 to 100%.

[0038] Further, the polarizer may include an additional mirror- or diffuse-reflecting layer applied onto its surface from
the side of the E- or O-type polarizer layer or both.

[0039] Making use of the methods of assembly of LC displays one can list a number of various configurations.
[0040] Design 1. One of the possible LC display designs could be a transmissive display with Internal polarizers. One
of the polarizers in such a display design could be the single-layered E-type polarizer manufactured according to the
method described in (US 5739296.1998), applied to one of the glass plates (first plate). This polarizer has a crystalline
structure of oriented supramolecular complexes of an organic maner, most commonly dyes. Various materials and
polarizers of this type are widely known and used (US 5739296,1998). Such polarizer has negative dielectrical anisotropy
and negative dichroism; it has inherently high polarizing and operational characteristics. The other polarizer could be
formed by application onto another glass plate of display, and it is multi-layered, in particular double-layered. The first
of the layers could be, for example, a layer of O-type polarizer, which features positive dielectrical anisotropy and positive
dichroism. This layer could be built with the oriented molecules of polyvinyl alcohol colored by iodine. It is possible, for
example, to first obtain this polarizer as a thin film and then apply it to the inside of the glass plate, which already has
the electrode pattern and the alignment layer applied on it. However, the method of application and arrangement of the
components other than the polarizer could vary. On top of the above-mentioned O-type polarizer one could apply a layer
of E-type polarizer, either directly on a O-type polarizer or on an intermediate layer, which could be isotropic as well as
anisotropic. In this example design the E-type polarizer could be utilized also as the alignment layer and/or as the
birefringent layer, and/or as the phase-shifting layers. This option in addition to the result achieved by the different
designs of the layers in polarizer and a display also allows deceasing the thickness of the display.

[0041] The stacking order of O-type and E-type layers, however, could be other than described above, which will not
change the resultant characteristics. In particular, the E-type polarizer could be applied onto the display plate where the
electrode pattern or an active matrix along with the alignment layer have already been applied, and the O-type polarizer
could be applied on top of that, also by the direct forming of a layer on the surface or by the gluing of a mediator film
formed in advance.

[0042] The described above double-layered polarizers correspond to the polarizers according to the claims. The
mentioned configuration of layers could be changed according to the requirements - it could be higher or could be
different. The layers of O- and E-type polarizers can alternate as well as double.

[0043] Inthe described display design the first display plate could be made of a single-layered O-type polarizer made
out of oriented molecules of polyvinyl-alcohol colored by iodine.

[0044] In a different arrangement of a transmissive LCD with internal polarizers, each polarizer plate is made out of
the multi-layered polarizers with the same or distinct layering sequence and combination of E-and O-type polarizers.
[0045] Design 2. Another configuration of a transmissive LC which can be designed in accordance with the claims of
the invention, could be obtained by applying different sequences of polarizers in variable combinations on the outside
of the plates. Usually protective coatings fulfil this function for this sort of structures. However, since the invention does
not limit the configuration of LC display to any one kind, but characterize the polarizers’ structure only, we will not focus
on the description of all the structural details of the known LCD designs. These include the arrangement of spacers, the
method of joining of the display plates, the manufacturing and application of the electrodes and other elements as well
as the choice of materials for them, which could be a subject of another invention.

[0046] Design 3. A particular attention should be paid to the design of a transmissive LC display with a "mixed"
sequencing of polarizing layers. The sequencing could be any of the above-mentioned kinds utilizing different types of
polarizers, which could be applied on either side of the plates. The choice could vary for different designs and the
sequence is determined by the particular requirements of the intended application. This flexibility of possible combinations
and sequencing of polarizer layers allows substantial broadening of functional possibilities of displays.

[0047] Design 4. The most promising, according to the obtained results, is the reflective LC display, where one of its
sides is non-transparent, ie. a reflecting layer (film or plate) which is mirror-reflecting or diffusive-reflecting in the working
display range is placed either at the internal or external rear plate.

[0048] The configuration of polarizing layers in the reflective display could be the same as in the case of the transmitting
display described above. The difference is in the option to place the polarizer layers on the rear plate side. In case the
reflective layer is placed behind the rear plate then the combination of polarizers could be any. In case the reflective
layer is placed at the internal side of the rear display plate, or the plate is not transparent itself and it is reflective itself,
in this case rear plate polarizers could be internal only.

[0049] Allthe designs of LC displays and the combined polarizer, despite their variety, do not deplete the list of possible
arrangements determined by the claims of the disclosed invention. However, according to the experimental results, the
use of the described designs with different polarizer sequences and combinations allows substantially enhance technical
characteristics of LC displays. Here, all the displays manufactured featured improved angle characteristics of polarizers
as well as the display as a whole. The displays exhibited negligible amount of transmitted unpolarized light by a single
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polarizer as well as by two parallel polarizers. In addition to that, improvements like substantially enhanced polarizing
effectiveness and contrast ratio; viewing angle was broadened up to 180° and an absence of the ‘gray effect’ has been
registered. All of the mentioned improvements can be obtained with various assembly designs. This greatly broadens
functional possibilities of high quality LC displays and allows unification of the manufacturing process of different displays
hence lowering the cost.

Claims

1. Aliquid crystal display which contains a layer of liquid crystal material placed between two plates,

a system of electrodes applied to each of said plates, wherein an O-type polarising layer configured to transmit
ordinary polarised light and absorb extraordinary polarised light or an E-type polarising layer configured to transmit
extraordinary polarised light and absorb ordinary polarised light is applied to the internal side of one of the plates
and a layer of the other type of polarising layer is applied to the external side of the other plate and

wherein the at least one E-type polarising layer is a dichroic polariser comprising a film of oriented molecules of an
organic matter, and wherein for the main axis of the ellipsoids of the real and imaginary part of its anisotropic
refraction coefficient is in the range of at least one band of absorption wavelengths, and

the following is true for an area with the linear dimensions no less than the wavelength:

K, > K,>K,,

and

(ny + Ny)/2 >N,

where Ky, K5, K3 and n4, n, and ns are main values of the real and imaginary part, wherein the directions which
correspond to the maximum and minimum values of the imaginary part of the refraction coefficient lie in the plane
parallel to the plane of the substrate, and

the optical axis of the E-type polarising layer has a parallel or perpendicular orientation with respect to the optical
axis of the O-type polarising layer.

2. The display according to claim 1, wherein the O-type polarising layer is formed using iodine-polyvinyl, or iodine-
polyvinylene or polyvinylene polarizer, and the E-type polarizing layer is a thin film comprised of a plurality of
supramolecular complexes of one or several organic matters, wherein supramolecular complexes are uniformly
oriented in order to polarise the incident light.

3. The display according to claim 1 or claim 2, wherein the E-type polarising layer comprises at least one organic
matter, the chemical formula of which features at least one ionogenic group, which provides its solubility in polar
and non-polar solvents in order to create the lyotropic liquid crystal phase.

4. The display according to any one of claims 1 to 3, wherein at least one organic dye capable of absorption in at least
one of the following ranges: from 200 through 400 nm, and from 400 through 700 nm, or from 0.7 through 13 pum,
is used as the organic matter of the E-type polarising layer.

5. The display according to any one of claims 1 to 4, wherein the plates are made out of either glass, plastic, semi-
conductor, metal or any other material used for their manufacturing and, in addition, the same or different materials
are used for either of the plates.

6. The display according to any one of claims 1 to 5, wherein at least one of the plates is optically transparent in the
working range of light spectrum.

7. The display according to any one of claims 1 to 6, wherein the liquid crystal material is selected from the group
comprising a nematic, or smectic, or chloresteric, or liquid crystals of any other chemical classes or their mixtures.
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The display according to any one of claims 1 to 7, wherein the display also contains at least one layer selected from
the group consisting of an alignment layer, a diffuse- or specular-reflecting layer, a phase-shifting layer, a conducting
layer, a protective layer, an isotropic layer, anisotropic layer or a layer functioning as at least two of the above layers.

The display according to any one of claims 1 to 8, wherein the E-type polarising layer also functions as a phase-
shifting layer, and/or birefringent layer, and/or alignment layer, and/or protective layer, and/or a layer functioning as
at least two of the above layers.

The display according to any one of claims 1 to 9, wherein at least one plate has spacers on it for controlling the
distance of separation between the plates.

The display according to any one of claims 1 to 10, wherein the optical axes of E-type and O-type polarising layers
are mutually parallel or mutually perpendicular.

Patentanspriiche

1.

Flussigkristallanzeige, die eine Schicht von Flissigkristallmaterial enthalt, welches zwischen zwei Platten platziert ist,
ein System von Elektroden, welches auf jede dieser Platten aufgebracht ist, wobei eine polarisierende Schicht vom
O-Typ, die so aufgebaut ist, dass sie gewdhnlich polarisiertes Licht weiterleitet und aulRergewdhnlich polarisiertes
Licht absorbiert, oder eine polarisierende Schicht vom E-Typ, die so aufgebaut ist, dass sie auergewdhnlich po-
larisiertes Licht weiterleitet und gewdhnlich polarisiertes Licht absorbiert, auf die innere Seite von einer der Platten
aufgebracht wird, sowie eine Schicht der anderen Art der polarisierenden Schicht auf der &uferen Seite der anderen
Platte aufgebracht wird, und

wobei die zumindest eine polarisierende Schicht vom E-Typ ein dichroitischer Polarisator ist, aufweisend einen Film
aus orientierten Molekilen eines organischen Stoffes, und wobei die Hauptachse des Ellipsoids des Real- und
Imaginarteils seines anisotropen Brechungskoeffizienten in dem Bereich von zumindest einer Bande von Absorp-
tionswellenlangen ist und

das Folgende fir einen Bereich mit den linearen Abmessungen von nicht weniger als der Wellenlénge:

Ki>2K;>K3

und

(m +n2)/2> n3

gilt, wobei K4, K5, K3 und ny, n, und n3 die Hauptwerte des Real- und Imaginérteils sind, wobei die Richtungen, die
zu den Maximum- und Minimumwerten des Imaginarteils des Brechungskoeffizienten korrespondieren, in der Ebene
parallel zu der Ebene des Substrats liegen und

die optische Achse der polarisierenden Schicht vom E-Typ eine parallele oder senkrechte Orientierung bezliglich
der optischen Achse der polarisierenden Schicht vom O-Typ hat.

Anzeige gemal Anspruch 1, wobei die polarisierende Schicht vom O-Typ unter Verwendung eines Jod-Polyvinyl-
oder Jod-Polyvinylen- oder Polyvinylen-Polarisators gebildet wird und die polarisierende Schicht vom E-Typ ein
danner Film aus einer Vielzahl von supramolekularen Komplexen aus einem oder mehreren organischen Stoffen
ist, wobei die supramolekularen Komplexe gleichférmig orientiert sind, um das einfallende Licht zu polarisieren.

Anzeige gemaf Anspruch 1 oder Anspruch 2, wobei die polarisierende Schicht vom E-Typ zumindest einen orga-
nischen Stoff aufweist, dessen chemische Formel zumindest eine ionogene Gruppe besitzt, die seine Ldslichkeit
in polaren und nicht-polaren Losungsmitteln zur Verfligung stellt, um die lyotrope Flissigkrisallphase zu erzeugen.

Anzeige gemal einem der Anspriiche 1 bis 3, wobei zumindest ein organischer Farbstoff, der zur Absorption in
zumindest einem der folgenden Bereiche fahig ist: von 200 bis 400 nm und von 400 bis 700 nm, oder von 0,7 bis
13 pm, als organischer Stoff fir die polarisierende Schicht vom E-Typ verwendet wird.
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Anzeige gemal einem der Anspriiche 1 bis 4, wobei die Platten entweder aus Glas, Kunststoff, Halbleiter, Metall
oder jedem anderen Material hergestellt sind, welches fiir ihre Herstellung verwendet wird, und zuséatzlich fir die
gleichen oder verschiedene Materialien fur jede der Platten verwendet werden.

Anzeige gemal einem der Anspriiche 1 bis 5, wobei zumindest eine der Platten im Arbeitsbereich des Lichtspektrums
optisch transparent ist.

Anzeige gemal einem der Anspriiche 1 bis 6, wobei das Flissigkristallmaterial ausgewahlt wird aus der Gruppe
bestehend aus nematischen oder smektischen oder cholesterischen oder FlUssigkristallen irgendeiner anderen
chemischen Klasse oder ihren Mischungen.

Anzeige gemal einem der Anspriiche 1 bis 7, wobei die Anzeige auch zumindest eine Schicht enthalt, ausgewahlt
aus der Gruppe bestehend aus einer Ausrichtungsschicht, einer diffus- oder spiegelartig reflektierenden Schicht,
einer phasenverschiebenden Schicht, einer leitenden Schicht, einer Schutzschicht, einer isotropen Schicht, einer
anisotropen Schicht, oder einer Schicht, die als zumindest zwei der oben angegebenen Schichten dient.

Anzeige gemaR einem der Anspriiche 1 bis 8, wobei die polarisierende Schicht vom E-Typ auch als eine Phasen-
verschiebungsschicht und/oder doppelbrechende Schicht und/oder Ausrichtungsschicht und/oder Schutzschicht
und/oder eine Schicht dient, die zumindest als zwei der oben angegebenen Schichten dient.

Anzeige gemaR einem der Anspriche 1 bis 9, wobei zumindest eine Platte Abstandshalter auf sich aufweist, um
die Entfernung des Abstandes zwischen den Platten zu steuern.

Anzeige gemal einem der Anspriche 1 bis 10, wobei die optischen Achsen der polarisierenden Schichten vom E-
Typ und O-Typ parallel zueinander oder senkrecht zueinander sind.

Revendications

Afficheur a cristaux liquides contenant une couche de matériau de cristal liquide placée entre deux lames,

un systéme d’électrodes appliquées a chacune desdites lames, dans lequel une couche polarisante de type O,
configurée pour transmettre une lumiéere a polarisation ordinaire et pour absorber une lumiére a polarisation extra-
ordinaire, ou une couche polarisante de type E, configurée pour transmettre une lumiére a polarisation extraordinaire
et pour absorber une lumiére a polarisation ordinaire, est appliquée a la face interne de I'une des lames, et une
couche de l'autre type de couche polarisante est appliquée a la face externe de l'autre lame, et

dans lequel la, au moins une, couche polarisante de type E est un polariseur dichroique comprenant un film de
molécules orientées d’'une matiére organique, et dans lequel, pour I'axe principal des ellipsoides des parties réelle
et imaginaire de sa réfraction anisotrope, le coefficient est dans la gamme d’au moins une bande de longueurs
d’'ondes d’absorption, et

ce qui suit est vérifié pour une zone ayant des dimensions linéaires non inférieures a la longueur d’'onde :

Klsz > Ks,

et

(n1 + nz)/2 > Ij

ou Ky, Ky, K3 et ny, n, et n3 sont des valeurs principales des parties réelle et imaginaire,

dans lequel les directions qui correspondent aux valeurs maximum et minimum de la partie imaginaire du coefficient
de réfraction se situent dans le plan parallele au plan du substrat, et

I'axe optique de la couche polarisante de type E a une orientation paralléle ou perpendiculaire par rapport a I'axe
optique de la premiére couche polarisante de type O.

Afficheur selon la revendication 1, dans lequel la couche polarisante de type O est formée en utilisant un polariseur
d’iode-polyvinyle ou d’'iode-polyvinyléne ou de polyvinyléne, et la couche polarisante de type E est un film mince
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constitué d’une pluralité de complexes supramoléculaires d’'une ou plusieurs matiéres organiques, les complexes
supramoléculaires étant uniformément orientés afin de polariser la lumiére incidente.

Afficheur selon la revendication 1 ou 2, dans lequel la couche polarisante de type E comprend au moins une matiére
organique, dont la formule chimique présente au moins un groupe ionogéne qui présente sa solubilité dans des
solvants polaires et non polaires afin de créer la phase de cristal liquide lyotrope.

Afficheur selon I'une quelconque des revendications 1 a 3, dans lequel au moins un colorant organique, capable
d’absorber dans au moins I'une des gammes suivantes : de 200 a 400 nm, et de 400 a 700 nm, oude 0,7 a 13 pm,
est utilisé comme matieére organique de la couche polarisante de type E.

Afficheur selon I'une quelconque des revendications 1 a 4, dans lequel les lames sont constituées soit de verre, de
matiére plastique, d’'un semiconducteur, de métal ou de tout autre matériau utilisé pour leur fabrication et, en outre,
dans lequel des matériaux identiques ou différents sont utilisés pour I'une ou I'autre des lames.

Afficheur selon I'une quelconque des revendications 1 a 5, dans lequel au moins I'une des lames est optiquement
transparente dans la gamme de fonctionnement du spectre optique.

Afficheur selon 'une quelconque des revendications 1 a 6, dans lequel le matériau de cristal liquide est sélectionné
dans le groupe comprenant des cristaux liquides nématiques ou smectiques, ou cholestériques, ou des cristaux
liquides de toutes les autres classes chimiques, ou leurs mélanges.

Afficheur selon I'une quelconque des revendications 1 a 7, dans lequel I'afficheur contient également au moins une
couche sélectionnée dans le groupe constitué d’'une couche d’alignement, d’'une couche a réflexion diffuse ou
spéculaire, d’'une couche de déphasage, d’'une couche conductrice, d’'une couche protectrice, d’'une couche isotrope,
d’'une couche anisotrope ou d’'une couche jouant le réle d’au moins deux des couches mentionnées ci-dessus.

Afficheur selon'une quelconque des revendications 1 a 8, dans lequel la couche polarisante de type E joue également
le réle de couche de déphasage, et/ou de couche biréfringente, et/ou de couche d’alignement, et/ou de couche

protectrice, et/ou de couche jouant le réle d’au moins deux des couches mentionnées ci-dessus.

Afficheur selon I'une quelconque des revendications 1 a 9, dans lequel au moins une lame comporte des éléments
intercalaires présents sur celle-ci pour commander la distance de séparation entre les lames.

Afficheur selon I'une quelconque des revendications 1 a 10, dans lequel les axes optiques des couches polarisantes
de type E et de type O sont mutuellement paralléles ou mutuellement perpendiculaires.
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