
EP 0 492 68 B1 Description BACKGROUND OF THE INVENTION 5     The present
invention relates to an active matrix-type liquid crystal display device
having a high holding rate using a polymer dispersion-type liquid crystal
display mode. The TN-type and STN-type display elements using nematic
liquid crystals have been practically used as the display element utilizing
a photoelectric effect. Also the display elements using highly dielectric
liquid crystals have been proposed. These require a polarizing plate and an
orientating treatment. On the io  other hand, the dynamic scattering (DS)
effect and the phase conversion (PC) effect do not require the polarizing
plate but utilize the scattering by the liquid crystals. However, problems
have occurred in that for example the former requires the addition of ionic
additives or the high driving voltage and thus it is not suitable for the
active matrix LCD. Recently, a polymer dispersion-type liquid crystal
display element utilizing the scattering by the liquid 15  crystals has
been proposed as the liquid crystal display mode without requiring the
polarizing plate and the orientating treatment (refer to Japanese Patent
Appin. KOKAI No. 55-96922). It has been disclosed in for example Japanese
Patent Appln. KOHYO No. 58-501631 that nematic liquid crystals having a
positive anisotropy of dielectric constant are mixed in an aqueous solution
of polyvinyl alcohol to obtain an emulsion with liquid crystals dispersed
and the obtained emulsion is applied to a 20  substrate having a
transparent electrode followed by evaporating water to produce a film with
the liquid crystals having a positive anisotropy of dielectric constant
dispersed in a PVA film and then a substrate having a transparent electrode
is stuck to the resulting film to obtain a liquid crystal display element.
In addition, it has been disclosed in Japanese Patent Appln. KOHYO No.
61-502128 that an epoxy resin-setting agent and liquid crystals are blended
to be dissolved and the resulting mixture is put between 25  a pair of
substrates provided with a transparent electrode followed by heating to set
said epoxy resin, whereby obtaining a liquid crystal display element with
liquid crystals having a positive anisotropy in dielectric constant
dispersed in the epoxy resin. Also the general polymers, such as acrylic
resins and urethane resins, have been known as the transparent polymers for
dispersing the liquid crystal in addition to the above described epoxy
resins and 3o  also liquid crystal display elements using these polymers
have been proposed. In the elements with liquid crystals having a positive
anisotropy in dielectric constant dispersed In these polymers, said liquid
crystals are orientated at random and a light incident upon the element is
scattered on a boundary of the liquid crystal and a polymer to make the
liquid crystal cloudy, whereby reducing a transmissivity of the liquid
crystal, due to said anisotropy in dielectric constant of the liquid
crystals when 35  no voltage is applied. Upon applying a voltage to the
element, the liquid crystals are orientated due to the positive anisotropy
in dielectric constant thereof so that the direction of electric field may
be the direction of long axis and a light incident upon the element is not
scattered but transmitted through the element. That is to say, the element
becomes transparent. 



The element with the liquid crystals dispersed in the high molecule
(polymer) has been utilized as a 40  light-regulating glass aiming at the
regulation of an incident light in intensity by applying said voltage or
not applying the voltage to switch-over to the scattering condition and the
transmissive condition in the above described manner. In addition,
recently, liquid crystals display devices using the above described element
with the liquid crystals dispersed in the polymer in place of the TN-type
liquid crystals have been actively developed as 45  the active matrix-type
with the nonlinear active element, such as switching transistor, added to
the respective image elements. Although the TN-type liquid crystals are the
present main current of the active matrix-type liquid crystal display
devices, a problem has occurred in that two pieces of polarizing plate are
required and a light is absorbed by these polarizing plates to reduce a
brightness of a transmitted light to at most a half or less of that of an
incident light. On the contrary, the element with the liquid crystals
dispersed 5o  in the polymer does not require the polarizing plate, so that
a utilization efficieny of light during the transmission can be improved
and thus a bright display can be obtained. The liquid crystal display
device of this type with the switching transistor added comprises (i) a
display electrode substrate provided with signal electrodes, scanning
electrodes, switching transistors formed at the respective points of
intersection of said signal electrodes and said scanning electrodes and
display image 55 element electrodes arranged on a first transparent
insulating substrate, (ii) a counter electrode substrate provided with a
counter electrode arranged on a second transparent insulating substrate so
as to be positioned within a range corresponding to said display image
element electrodes and (iii) a liquid crystal layer with liquid crystals
having a positive anisotropy in dielectric constant dispersed in a
transparent 3    EP 0 492 668 B1 polymer interposed between said display
electrode substrate and said counter electrode substrate. An equivalent
circuit of the respective display image elements is shown in Fig. 3. In
addition, a wave form of a driving voltage in said equivalent circuit, that
is wave forms of a signal voltage [err] a scanning voltage [err] and a
voltage VD applied to said liquid crystal layer, is shown in Fig. 4. As
obvious also from 5 these drawings, when said switching transistor is
switched on by said voltage [err] is charged in the liquid crystal layer
(equivalently serving as a condenser CLc) and held for a time until the
switching transisitor is switched on again, so that VD is applied to the
liquid crystal layer to generate a static driving and thus the similar
superior display characteristics can be obtained. However, in fact, a
resistance component (equivalently serving as a resistance [err]  resulting
from 10  electrically conductive impurities coming from outside and formed
by the decomposition of the liquid crystals and the like exist in the
liquid crystal layer serving as said condenser [err]  as shown in Fig. 5,
so that VD is discharged through the liquid crystal layer to be attenuated
with the lapse of time, as shown in 



Fig. 5. As a result, an effective voltage applied to the liquid crystal
layer is lowered. The liquid crystals show a cumulative response effect
against a voltage, so that the display characteristics are dependent upon
said 15  effective voltage. The display contrast is deteriorated with a
decrease of the effective voltage (a holding rate defined by a ratio of an
effective value of VD to that in the case where it is supposed that said
resistance component of the liquid crystal layer is infinitely high is used
as a parameter for evaluating a degree of said decrease of the effective
voltage). In the conventional polymer dispersion-type liquid crystal
display element, liquid crystals having an 20 increased anisotropy in
refractive index (An), such as cyano biphenyl family liquid crystals and
cyano pyrimidine family liquid crystals, are used in order to heighten the
light-scattering intensity but problems have occurred in that not only the
holding rate of these liquid crystals themselves is inferior but also the
holding rate is still more decreased in the case where they are dispersed
in a polymer and their solution has been requested Problems to be Solved by
the Invention. 25 SUMMARY OF THE INVENTION The object of the present
invention is to provide a polymer dispersion-type liquid crystal display
device having a high holding rate, a superior display quality and a high
reliability. 30     The liquid crystal display device according to the
present invention comprises (i) a display electrode substrate, (ii) a
counter electrode substrate and (iii) a liquid crystal layer (8) interposed
between said display electrode substrate and said counter electrode
substrate, in which liquid crystals having a positive anisotropy in
dielectric constant are dispersed in a transparent polymer; the transparent
polymer is a photo cation polymerization setting-type transparent polymer
and the liquid crystals comprise at least one kind of 35 liquid crystal
selected from the group consisting of compounds expressed by the following
chemical formulae [I) and/or [II): [err] wherein Xi, X2 and X3
independently represent H, F. [err]  A represents a single bond, -CH = CH-,
45 -C-C- -or -COO-; Y represents [err] or 5o (n represents a number of 2 to
10) 56              [err] 4    EP 0 492 668 B1 wherein [err] and A have the
same meaning as in [I]; Z represents [err] 5
[err] (n has the same meaning as in [ID BRIEF DESCRIPTION OF THE DRAWINGS 



10 Fig. 1 is a schematic plane view showing bone embodiment of a display
electrode substrate in a liquid crystal display device according to the
present invention; Fig. 2 is a schematic sectional view showing one
embodiment of a liquid crystal display device shown in Fig. 1; 15    Fig. 3
is an equivalent circuit of display image element electrodes; Fig. 4 is a
diagram showing wave shapes of voltages [err] and [err] in the circuit
shown in Fig. 3; Fig. 5 is an equivalent circuit of actual display image
element electrodes; Fig. 6 is a diagram showing wave shapes of voltages
[err] in said circuit shown in Fig. 5; Fig. 7 is a circuit of a holding
rate-measuring device; 20    Fig. 8 is a diagram showing wave shapes of
voltages [err] in said circuit shown in Fig. 7; and Fig. 9 is a block
diagram showing one embodiment a projecting device according to the present
invention. DETAILED DESCRIPTION OF THE INVENTION 25 The present invention
relates to a liquid crystal display device comprising (i) a display
electrode substrate provided with signal electrodes (2), scanning
electrodes (3), switching transistors (4) formed at the respective points
of intersection of said signal electrodes and said scanning electrodes and
display image element electrodes (5) on a first transparent insulating
substrate (1), (ii) a counter electrode substrate 30 provided with a
counter electrode (7) arranged on a second transparent insulating substrate
(6) so as to be positioned within an opposite range of said display image
element electrodes (5), and (iii) a liquid crystal layer (8) with liquid
crystals having a positive anisotropy in dielectric constant dispersed in a
transparent polymer interposed between said display electrode substrate and
said counter electrode substrate, wherein said transparent polymer is a
cation polymerization photo-setting-type transparent polymer and said
liquid 35  crystals comprise at least one kind of liquid crystal selected
from the group consisting of compounds expressed by the following chemical
formulae [III] and/or [IV]: wherein Xi, X2 and X3 independently represent
H, F,[err]; A represents a single bond, -CH=CH-, 45  -C-C- or -COO-; Y
represents [err] or 50 (n represents a number of 2 to 10), 55
[err] 5    EP 0 492 668 B1 wherein [err] and A have the same meaning as in
[III]; Z represents [err] 



[err] (n has the same meaning as in [III]). Fig. 1 is a schematic plane
view showing one embodiment of the display electrode substrate of a liquid
crystal display device according to the present invention; and 10     Fig.
2 is a schematic sectional view showing one embodiment of said liquid
crystal display device shown in Fig. 1. In the liquid crystal display
device according to the present invention, ones, which have been usually
used in the conventional polymer dispersion-type liquid crystal devices,
can be suitably used as the transparent insulating substrates (1) and (6),
the signal electrodes (2), the scanning electrodes (3), the 15  switching
transistors (4), the display image element electrodes (5) and the counter
electrode (7). Feature of the present invention consists in that a cation
polymerization photo-setting-type polymer is used as a transparent polymer
for dispersing liquid crystals therein. A base polymer includes an epoxy
polymer and the like. A photo cation polymerization initiator includes
onium salts, such as diazonium salts, iodonium salts, 20  sulfonium salts,
sulfoxonium salts and iodosil salts, [refer to for example USP 3,205,157,
3,708,296, 4,173,476 and 4,197,174; EP 0,104,143, 0,104,144, 0,106,797, and
0,146,501; "Macromolecules"., Vol. 10, p. 1,307 (1977); and "J. Polym Sci.
Polym. Chem. Ed."., Vol. 18, p. 2,677 and 2,697 (1980)] as well as
metal-allen complexes such as benzene cyclopentadienyl iron, metal-carbonyl
complexes and metal complexes such as aluminum
ethylacetoacetatetriphenylsilanol [refer to for example EP 0,109,851, 25
0,126,712, 0,094,914 and 0,094,915; and "Macromolecules"., Vol. 18, p.
1,799 (1985)]. The above described onium salts and metal complexes are in
particular suitable as said photo cation polymerization initiator but also
other photo cation polymerization initiator can be suitably used. The
second feature of the present invention consists in that the liquid crystal
layer (8) with the liquid crystals containing at least one kind of liquid
crystal selected from the group consisting of compounds 30  expressed by
the above described chemical formulae [III] and/or [IV] dispersed in the
above described cation polymerization photo-setting-type transparent
polymer matrix is interposed between the display electrode substrate and
the counter electrode substrate, as shown in Fig. 2. In these specified
chemical formulae, [err] represent H, F, [err]; A represents a single bond,
-CH = CH-, -C-C- or -COO-; Y represents [err]  or 35 40  (n represents a
number of 2 to 10); Z represents [err] [err] 45 (n represents a number of 2
to 10). The above described liquid crystals may be suitably used in
combination with other nematic liquid crystals and smetic liquid crystals
which have been usually used in the conventional liquid crystal display
devices. 



so     A quantity of the liquid crystals dispersed in the transparent
polymer matrix is not specially limited but they are usually used in a
quantity of 10 to 95 % by weight, preferably 20 to 90 % by weight. The
liquid crystal layer (8) interposed between the the display electrode
substrate and the counter electrode substrate is sealed up with a sealant
(9), for example an epoxy sealant and the like. In the liquid crystal layer
with the liquid crystal having the positive anisotropy in dielectric
constant 55  dispersed in the polymer formed by using the photo cation
polymerization initiator, the voltage-holding rate can be increased by
using the above described fluorine-containing liquid crystal and
additionally cations used for polymerization can be prevented from
leaching, so that the reduction of a quantity of the voltage, which has
been charged in the liquid crystal layer, discharged and the polymerization
of the high molecules 6    EP 0 492 668 B1 as a dispersant can be made
progress at the same time. As a result, the liquid crystal display device
having superior display characteristics and superior also in reliability
can be obtained. The above described possibility of the improved
reliability by the introduction of the photo cation polymerizable high
molecules results from that in general the photopolymerization methods of
the high molecules are classified into two 5  kinds, that is the photo
radical polymerization and the photo cation polymerization, but in general
a hindrance in setting by oxygen in the photo cation polymerization is
reduced in comparison with the photo radial polymerization and thus the
photo cation polymerization can be applied without a hindrance in
photosetting even in the case where a layer- thickness is 5 [err] or more,
a contraction in volume during the setting being small to an extent of 2 to
4 % and thus an adhesion to a glass substrate and the like being 10
improved, whereby water, impurities and the like being prevented from
entering from outside of a cell, and a chemical resistance and a heat
resistance being superior. The present invention is illustrated by the
following Examples. EXAMPLE 1 15 A pair of transparent insulating
substrates made of glass provided with transparent electrodes made of ITO
formed thereon were stuck each other through a spacer of 10 [err] thick so
that said transparent electrodes may stand face to face, and the both
substrates were fixed with sealing adhesives of an epoxy resins to give a
cell. This cell was filled with various kinds of a ultraviolet setting-type
resin and was cured 20 by the irradiation with ultraviolet rays to produce
test cells. A value of holding rate was measured by a holding
rate-measuring system shown in Fig. 3 by the use of these test cells. This
system comprises switching transistors (FET) for applying a voltage between
the electrodes, a driving circuit and a circuit for measuring a discharging
of a charge accumulated between the cells. 



25    In addition, 50 parts of said ultraviolet polymerization setting-type
resin was mixed with 150 parts of liquid crystal compositions shown in
Table 1 as fluorine-containing liquid crystal having a positive anisotropy
in dielectric constant to test their affinity. According to the above
affinity test the mixture, in which the ultraviolet polymerization
setting-type resin can be uniformly mixed with the fluorine-containing
liquid crystals was injected into the evaluation cell, and was irradiated
with ultraviolet rays to give cells, in 30 which liquid crystals were
dispersed in the polymer. The holding rate of the cell was determined. The
results shown in Table 2. 35 40 45 50 55 7    EP 0 492 668 B1 Ingredient to
be added           Liquid crystal composition 5 or, properties
I        II        III [err] 45 50 55 8    EP 0 492 668 B1 [err] It is
found from the results shown in Table 2 that the photo cation polymerizable
epoxy polymer, the sample C only exhibits high affinity to the
fluorine-containing liquid crystals and high holding rate. On the 55
contrary, the other polymer, radical polymerization polymer did not exhibit
the affinity to the fluorine- containing liquid crystals at all, and thus
cells in which the liquid crystals were dispersed in the polymer could not
be produced. 9  



EP 0 492 668 B1 EXAMPLE 2 The affinity of various kinds of ultraviolet
polymerization setting-type resin (samples A to E) shown in Table 2 of
EXAMPLE 1 to a liquid crystal composition 11 shown in Table 1 and the
holding rate were investigated. As the result, merely the photo cation
polymerizable epoxy polymer (Sample C) exhibited a high affinity to the
following fluorine-containing liquid crystal materials and the high holding
rate of 95 % in the same manner as in EXAMPLE 1. On the contrary, other
radical polymerization products did not exhibit the affinity to the
fluorine-containing liquid crystal materials at all and thus the cells in
which liquid crystals were dispersed in the polymer could not be produced.
10 EXAMPLE 3 The affinity of various kinds of ultraviolet polymerization
setting-type resin (samples A to E) shown in Table 1 of EXAMPLE 1 to a
liquid crystal composition III shown in Table 1 and the holding rate were
15 investigated. As the result, merely the photo cation polymerizable epoxy
polymer (sample C) exhibited a high affinity to the following
fluorine-containing liquid crystal and the high holding rate of 93 % in the
same manner as in EXAMPLE 1. On the contrary, other radical polymerization
products did not exhibit the affinity to the fluorine-containing liquid
crystal at all, and thus the cells in which liquid crystals were dispersed
in polymer could not be produced. 20 COMPARATIVE EXAMPLE 1 The affinity of
the respective polymers A to E investigated in EXAMPLE 1 to the
conventional cyanobiphenyl type liquid crystals (E8: produced by BDH), and
the holding rate were evaluated. The results 25 of the evaluation are shown
in Table 3. In addition, the method of producing the test cell and the
method of measuring the holding rate were conducted in quite  the same
manner as in EXAMPLE 1. 30 35 40 45 50 55 10    EP 0 492 668 B1 



[err] It was found from the results shown in Table 3 that every polymer
other than the sample C exhibits the good affinity to E8, but the holding
rate is remarkably bad and as the result they can not be practically used
(practically the holding rate of 90 % or more is required). In addition,
the sample C was not set at all even 55  by the irradiation of ultraviolet
ray after mixing with E8.    EP0492668B1 EXAMPLE 4 Fig. 9 shows a
construction of a projection device obtained using a liquid crystal display
element comprising the sample C and switching transistors added in EXAMPLE
1 of the present invention. Referring 5  to Fig. 9. the image display was
conducted by the incidence of parallel beams from a projecting light source
(11) through a heat ray-cutting filter (12) and then a condenser lens (13)
upon an image-forming display element 10 and condensing the beams, which
have transmitted through said liquid crystal display element (10), by means
of a lens 14 followed by projecting an image on a screen (17) through an
iris (15) by means of an projecting lens 16. 10     The liquid crystal
display element (10) has a construction shown in Fig. 1 and Fig. 2. The
liquid crystal display element (10) is composed by interposing a liquid
crystal layer (8) between a display electrode substrate and a counter
electrode substrate, in which a flourine-containing liquid crystal material
having a positive anisotropy in dielectric constant is dispersed in the
polymer. A transparent insulating substrate (1) made of glass not
exhibiting a multiple refraction is provided with bus lines, such as signal
lines (2) and 15  scanning lines (3), image element electrodes (5) and
switching transistors corresponding to said bus lines arranged in a matrix
state thereon to form said display electrode substrate of active matrix
driving mode. An a-Si thin film transistor (TFT) is formed as said
switching transistors (4). Said counter electrode substrate is composed
with a transparent insulating substrate (6) made of glass similarly and a
counter electrode (7) formed facing the respective image element electrodes
(5) of the display electrode substrate on said 20  transparent insulating
substrate (6). The image element electrodes (5) and said counter electrode
(7) are transparent electrodes for applying a voltage to said liquid
crystal layer (8) and made of ITO. The liquid crystal layer (8) is sealed
up with a sealant (9) made of an epoxy resin. Said projection device using
the liquid crystal display element with the switching transistors added
produced in the above described manner exhibited a high contrast (50:1 or
more) and a high display 25  quality. Even in the electrified aging test
for 500 hours at [err]  the holding rate was not reduced, an uneven display
and the like being not observed, the contrast being high, and the display
quality being high. As above described, according to the present invention,
the liquid crystal display device having the high holding rate and thus
having the superior display quality and the high reliability can be
provided by using the liquid crystal layer with the chemically stable
fluorine-containing liquid crystal material having the 



30  positive anisotropy in dielectric constant dispersed in the polymer
with using the photo cationic polymeriza- tion initiator as the
polymerization initiator in the liquid crystal display device with the
switching transistors, such as a-Si TFT and p-Si TFT, added. Claims 35 1. A
liquid crystal display device comprising (i) a display electrode substrate
provided with signal electrodes (2), scanning electrodes (3), switching
transistors (4) formed at the respective points of intersection of said
signal electrodes and said scanning electrodes and display image element
electrodes (5) on a first transparent insulating substrate (1), (ii) a
counter electrode substrate provided 40     with a counter electrode (7)
arranged on a second transparent insulating substrate (6) so as to be
positioned within an opposite range of said display image element
electrodes (5), and (iii) a liquid crystal layer (8) with liquid crystals
having a positive anisotropy in dielectric constant dispersed in a
transparent polymer interposed between said display electrode substrate and
said counter electrode substrate, wherein said transparent polymer is a
cation polymerization photo-setting-type transparent 45     polymer and
said liquid crystals comprise at least one kind of liquid crystal selected
from the group consisting of compounds expressed by the following chemical
formulae [I] and/or [II]: [err] wherein [err] independently represent H, F.
CF3 or OCF3; A represents a single bond, 55    [err] or -COO-; Y represents
[err] or 12    EP0492668B1 EXAMPLE 4 Fig. 9 shows a construction of a
projection device obtained using a liquid crystal display element
comprising the sample C and switching transistors added in EXAMPLE 1 of the
present invention. Referring 5  to Fig. 9, the image display was conducted
by the incidence of parallel beams from a projecting light source (11)
through a heat ray-cutting filter (12) and then a condenser lens (13) upon
an image-forming display element 10 and condensing the beams, which have
transmitted through said liquid crystal display element (10), by means of a
lens 14 followed by projecting an image on a screen (17) through an iris
(15) by means of an projecting lens 16. 10      The liquid crystal display
element (10) has a construction shown in Fig. 1 and Fig. 2. The liquid
crystal display element (10) is composed by interposing a liquid crystal
layer (8) between a display electrode substrate and a counter electrode
substrate, in which a flourine-containing liquid crystal material having a
positive anisotropy in dielectric constant is dispersed in the polymer. A
transparent insulating substrate (1) made of glass not exhibiting a
multiple refraction is provided with bus lines, such as signal lines (2)
and 



15 scanning lines (3), image element electrodes (5) and switching
transistors corresponding to said bus lines arranged in a matrix state
thereon to form said display electrode substrate of active matrix driving
mode. An a-Si thin film transistor (TFT) is formed as said switching
transistors (4). Said counter electrode substrate is composed with a
transparent insulating substrate (6) made of glass similarly and a counter
electrode (7) formed facing the respective image element electrodes (5) of
the display electrode substrate on said 20  transparent insulating
substrate (6). The image element electrodes (5) and said counter electrode
(7) are transparent electrodes for applying a voltage to said liquid
crystal layer (8) and made of ITO. The liquid crystal layer (8) is sealed
up with a sealant (9) made of an epoxy resin. Said projection device using
the liquid crystal display element with the switching transistors added
produced in the above described manner exhibited a high contrast (50:1 or
more) and a high display 25 quality. Even in the electrified aging test for
500 hours at [err] the holding rate was not reduced, an uneven display and
the like being not observed, the contrast being high, and the display
quality being high. As above described, according to the present invention,
the liquid crystal display device having the high holding rate and thus
having the superior display quality and the high reliability can be
provided by using the liquid crystal layer with the chemically stable
fluorine-containing liquid crystal material having the 30 positive
anisotropy in dielectric constant dispersed in the polymer with using the
photo cationic polymeriza- tion initiator as the polymerization initiator
in the liquid crystal display device with the switching transistors, such
as a-Si TFT and p-Si TFT, added. Claims 35 1. A liquid crystal display
device comprising (i) a display electrode substrate provided with signal
electrodes (2), scanning electrodes (3), switching transistors (4) formed
at the respective points of intersection of said signal electrodes and said
scanning electrodes and display image element electrodes (5) on a first
transparent insulating substrate (1), (ii) a counter electrode substrate
provided 40     with a counter electrode (7) arranged on  a second
transparent insulating substrate (6) so as to be positioned within an
opposite range of said display image element electrodes (5), and (iii) a
liquid crystal layer (8) with liquid crystals having a positive anisotropy
in dielectric constant dispersed in a transparent polymer interposed
between said display electrode substrate and said counter electrode
substrate, wherein said transparent polymer is a cation polymerization
photo-setting-type transparent 45     polymer and said liquid crystals
comprise at least one kind of liquid crystal selected from the group
consisting of compounds expressed by the following chemical formulae [I]
and/or [II]: 60                    [err] wherein [err] independently
represent H, F, [err] A represents a single bond, 55     [err]  -C-C- or
-COO-; Y represents [err] or 12   



EP 0 492 668 B1 [err] 5      (n represents a number of 2 to 10), 10 wherein
[err]  and A have the same meaning as in [l]; Z represents [err] 15
[err]           or  [err] (n has the same meaning as in [l]). 20 2. A
projection device, comprising a liquid crystal display device as set forth
in Claim 1. PatentansprOche 25  1. Flassigkristall-Anzeigevorrichtung,
enthaltend (i) ein Anzeigeelektrodensubstrat mit Signalelektroden (2),
Rasterelektroden (3), an den jeweiligen Kreuzungspunkten der
Signalelektroden und der Rasterelektro- den ausgebildeten
Schalttransistoren (4), und Anzeigebildelementelektroden (5), die auf einem
ersten transparenten Isoliersubstrat (1) angeordnet sind, (ii) ein
Gegenelektrodensubstrat, das mit einer Gegenelektrode (7) versehen ist, die
so auf einem zweiten transparenten Isoliersubstrat (6) angeordnet 30
ist, daB sie in einem Bereich der Anzeigebildelementelektroden (5)
positioniert ist, und (iii) eine FlOssigkristallschicht (8) mit
FlUssigkristallen mit positiver Anisotropie der Dielektrizitaitskonstante,
die in einem transparenten Polymer dispergiert sind, das sich zwischen dem
Anzeigenelektrodensubstrat und dem Gegenelektrodensubstrat befindet, wobei
das transparente Polymer vom Typ der durch kationi- sche Polymerisation
fotohirtbaren transparenten Polymere ist und die FlUssigkristalle
mindestens eine 95     Art von Flussigkristallen enthalten, die aus der
Gruppe bestehend aus Verbindungen entsprechend den folgenden chemischen
Formeln [E] und/oder [II] ausgewihlt ist: 40                    YQ)k$%Xz
worin Xi, X2 und X3 unabhlngig voneinander H, F, CF3 oder OCF3, A eine
Einfachbindung, -CH2CH2-, 45     -C-C- oder -COO-, und Y CnH2n+1- oder 50
(n ist eine Zahl von 2 bis 10) bedeuten, 55                    Z f-Ib
cxxi    EP 0 492 668 B1 worin X bis X3 und A die gleiche Bedeutung wie in
[I] besitzen und Z CH2,+1-, Cusuarna~m oder a (n hat die gleiche Bedeutung
wie in [I]) bedeutet. 2. Projektionsvorrichtung, die eine
Flassigkristall-Anzeigevorrichtung nach Anspruch 1 enthalt. 



10 Revendlcations 1. Un dispositif d'affichage & cristaux liquides
comprenant (i) un substrat d'4lectrode d'affichage pourvu d'electrodes (2)
de signaux, d'dlectrodes (3) de balayage, de transistors commutateurs (4)
form~s aux t5     points respectifs d'intersection desdites electrodes de
signaux et desdites electrodes de balayage et des 4lectrodes (5) d'elements
d'image d'affichage sur un premier substrat isolant transparent (1), (ii)
un substrat de contreo-lectrode pourvu d'une contrea-lectrode (7) agence
sur un deuxibme substrat isolant transparent (6) de fagon a Otre
positionnee a l'interieur d'une plage oppos6e auxdites electrodes (5)
d'6lments d'image d'affichage, et (iii) une couche de cristaux liquides (8)
comprenant des cristaux 20     liquides dont l'anisotropie de constanto
dielectrique est positive, dispersds dans un polymere transpa- K"
rent interpose entre ledit substrat d'electrode d'affichage et ledit
substrat de contre-electrode, ledit polymere transparent 4tant un polymbre
transparent du type photodurcissant a polymdrisation cationi- que et
lesdits cristaux liquides comprenant au moins un type de cristaux liquides
s6lectionne dans le groupe constitud par des composds exprimes par les
formules chimiques suivantes [l] et/ou [Il]: 25 Y-K'{--  A          X2(I 30
oO Xi, X2 et X3 representent ind6pendamment H, F. CFa ou OCFa; A represente
une liaison unique, -CH2CH2-, -C-C- ou -COO-; y reprdsente CnH2n+1- ou 35
CnH2n+1- <Q (n represento un nombre compris entre 2 et 10), "' 4 xJ Z    A
< 2                                          ElI] 45 oO les significations
de Xi & X3 et A sont les memes que dans [l]; Z represente CH2,+1-,
CnH2n+i-- OU CnH2n+i&9< 50 (la signification de n est la meme quo dans
[I]). 2. Un dispositif de projection, comprenant un dispositif d'affichage
& cristaux liquides selon la revendica- tion 1. 55 14
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