
EP 0 200 426 B1 Description BACKGROUND OF THE INVENTION 5      This
invention relates to a structure of a color liquid crystal display panel.
More particularly, it relates to a color liquid crystal display panel
wherein a light-polarizing plate in which a color filter is integrated is
used as a substrate. Color liquid crystal display panels are widely used
for color displays such as watches, electric calculators, televisions,
measuring instruments. automotive instruments. etc. and furthermore, they
may be used for optical applications such as graphic displays, optical
shutters, etc. to     The conventional color liquid crystal display panels
are such as those shown, for example, in the accompanying FIG. 4 (Japanese
Patent Unexamined Publication No. 180525/84), wherein polarizers 411 and
412. protective films 421-424 for the polarizers, glass substrates 431 and
432, a color filter 440, transparent electrodes (transparent conductive
coating) 451 and 452, a sealing material 460 and a twisted nernatic liquid
crystal layer 470. 15     However, these color liquid crystal display
panels have the following problems: (I) Display quality is hardly kept
stable for a long time  since the color filter is brought into contact with
the liquid crystal layer through a very thin aligning film (not shown in
FIG 4), there occur diffusion of ions molecules, etc into the liquid
crystal and discoloration of the color filter, etc. (2) Thickness of color
liquid crystal display cells is hardly made smaller, since a substrate is
made of 20    glass. There is a limit in making the display brighter due to
absorption of light by the glass substrate. Further, the display is hardly
clearly visible for a viewer unless he does not look at it aslant but
perpendicularly, since the light polarizing plate and the color filter are
separated by the glass substrate. Thus, such display panels are narrow in
their viewing angle. (3) A rise time is required because the transparent
electrode contacts with the liquid crystal layer through 25    the color
filter. (4) There is a problem in adherence between the color filter and
the transparent electrode and yield is low. (5) Workability is low because
a later step of bonding the light-polarizing plate and the glass substrate
is required. 30     Another color liquid crystal display panel is proposed
as shown in the accompanying FIG. 5 (Japanese Patent Unexamined Publication
No. 180525/84) in order to solve some of the above problems. In FIG. 5.
there are indicated polarizers 511 and 512, protectivo Films 521-524 for
the polarizers, glass substrates 531 and 532, a color filter 540,
transparent electrodes 551-552, a sealing material 560, a twisted nematic
liquid crystal layer 570 and an intermediate thin glass substrate 580. That
is. this display panel is featured in that 35  the color filter is
separated from the liquid crystal layer by providing the color filter on
one side of the intermediate thin glass substrate opposite the liquid
crystal layer and the transparent electrode on the same side as the liquid
crystal layer. In this panel, the above stated problems (1), (3) and (4)
are improved to some extent, but no improvement is seen on problems (2) and
(5). There is a limit in thickness of the intermediate thin glass substrate
580 and there is also a limit in thickness of liquid crystal cell due to
the 40  presence of glass substrates 531 and 532. Furthermore, it requires
later steps such as bonding to the glass substrate. etc. Another
multi-color light-polarizing plate is proposed where a color filter is
provided on a protective film for the light-polarizing plate as shown in
the accompanying FIG. 6 (Japanese Utility Model Unexamined Publication No.
60106/82). In FIG, 6, there are shown a polarizer 610, protective films 621
and 622 for the 45  polarizer 610 and a color filter layer 640. When a
liquid crystal cell is made by bonding this multi-color light-polarizing
plate to a glass substrate, the color filter can be separated from the
color liquid crystal layer. Although there are improvements similar to
those obtained by said Japanese Unexaminod Publication No. 180525/84, they
are not satisfactory yet. Furthermore, viewing angle is smaller. since the
transparent electrode and the color filter are faced through the glass
substrate. On the other hand. when this light 50  polarizing plate is used
as a substrate of a color liquid crystal display cell, the thickness of the
liquid crystal 



cell can be made smaller and hence improvements may be attained in making
the display brighter. widening the viewing angle and increasing the
workability. However, there are still the following problems. That is, the
color filter layer and the transparent electrode must be formed in contact
with each other, and ions, molecules, etc. in dyes migrate into the
transparent electrode to cause deterioration of performance; 55  since a
transparent conductive coating (electrode) is formed on the color filter
layer by evaporation, a problem arises in adherence and yield is reduced.
The inventors have made intensive researches to solve these problems and
completed this invention 2    EP 0 200 426 B1 SUMMARY OF THE   INVENTION
This invention provides an improved color liquid crystal display panel in
which two light-polarising plates defined below are provided as panel
substrates. on opposite sides of a liquid crystal layer. One of 5 said
light-polarizing plates is made, in the following order. from the
light-polarizing layer, a color filter layer formed on the outside surface
of a protective film layer. the protective film layer of non-rotatory
polarization polymer and a transparent conductive film layer formed on the
inside surface of the protective film layer. The other light-polarizing
plate is made, in the following order, from the light-polarizing layer and
a transparent conductive film layer. The other light-polarizing plate is
preferably made in the following order. 10 from the light-polarizing layer,
a protective film layer of non-rotatory polarizing polymer and a
transparent conductive film layer formed on the inside surface of the
protective layer. rhe two transparent conductive film layers are brought
into contact with the opposite sides of the liquid crystal layer.
Protective films mentioned above may further be provided on the outer
surfaces of the present color liquid crystal display. The above five
problems encountered in the conventional display panels are all removed in
the color 15 liquid crystal display panel of this invention. Especially,
the display becomes brighter, the viewing angle is widened and workability
is improved by reduction of fabricating steps, BRIEF DESCRIPTION OF THE
DRAWINGS 20    FIG. 1 is a cross-sectional view of one of color liquid
crystal display panels according to this invention FIG. 2 is a
cross-sectional view of one of the light-polarizing plates having a color
filter and a transparent electrode according to this invention; FIG. 3 is a
cross-sectional view of one of the other light-polarizing plates having a
transparent electrode according to this invention: 25    FIG, 4 is a
cross-sectional view of the conventional color liquid crystal display panel
illustrated in Japanese Patent Unexamined Publication No. 180525/84; FIG. 5
is a cross-sectional view of a color liquid crystal display according to
Japanese Patont Unexamined Publication No. 180625/84; and FIG. 6 is a
cross-sectional view of a multi-color light-polarizing plate having a color
filter according to 30    Japanese Utility Model Unexamined Publication No.
60106/82. DETAILED DESCRIPTION OF THE INVENTION One of preferred
embodiments of this invention will be explained referring to the
accompanying 35 drawings. In FIGS. 1, 2 and 3, there are shown polarizers
II and 12, protective films 21-24 of non-rotatory polarization polymer
film, a color filter layer 40 formed on said protective film, transparent
electrodes 51 and 52, a sealing material 60 and a liquid crystal layer 70.
The polarizers 11 and 12 are made of iodine or dichromic dye adsorbed with
orientation to polyvinyl 40  alcohol, derivatives thereof, polyenes
produced by heating polyvinyl alcohol containing a catalyst for
dehydration, etc. As the protective films 21-24, there have been used
cellulosic polymer films such as cellulose triacetate in the conventional
light-polarizing plates. In this invention, besides said cellulosic 



polymer films, there may be used uniaxially stretched non-rotatory
polarization thermal-resistant polymer films such  as polyethersulfone,
polysulfone, etc., fluorine  films such  as  tetrafluroothylene-hex- 45
afluoropropylene copolymer, etc., polyolefin films such as polypropylene,
etc., polyamide films such as nylon 12, nylon 66, etc., polyester films
such as polyethylene terophthalate, etc. The protective films 21-24 should
be made of thermally and mechanically stronger polymer films. in order to
form  the color filter and the transparent conductive film or electrode
thereon. Especially, polyethersulfones having the following structural
formula are preferred, because the color filter layer and the 50
transparent electrode layers can be easily formed thereon, birefringence at
film  formation is small and light transmission is good and furthermore,
they have suitable thermal resistance and mechanical strength. [err]    EP
0 200 426 81 *   The color filter layer 40 is of throe primary  olours and
is usually formed on the protective film by printing or photolithography
with pigments  or clyos. The transparent electrodes 51 and 52 are made  of
a thin film of stannic oxide, indiun oxide or an appropriate mixture
thereof, metals such as gold palladium, rhodium. etc. and is usually formed
by sputtering, vacuum evaporation, etc. As sealing material 60, suitable
organic or inorganic sealing materials are used and epoxide resins are
ordinarily used as organic sealing materials. The liquid crystal 70 is, for
example, a twist nematic one which is twist-oriented by rubbing or oblique
evaporation of [err] etc. after the substrate and the transparent
conductive film are treated with a suitable orientation agent. The liquid
crystal may be a guest-host one. 10      The present color liquid crystal
display panel illustrated in FIGS, I - 3 above may be modified below. One
of modifications is that transmission type as shown in FIG. 1 is changed to
reflection-type by adhering a reflection film such as of aluminum on and
under the protective film 24 with an adhesive agent. Anothor modification
is that the protective film 24 and/or 21 may be omitted. The other
modification is that the protection film 23 may be omitted and is provided
transparent electrode 52 directly on the surface of the 15 light-polarizer
12. The other modification is to put a glass plate on the surface of
protective film 21 or 24. The color liquid crystal display panel according
to this invention is able to use for color displays using liquid crystal
such as watches, electric calculators, televisions, measuring instruments,
automotive instru- monte, etc. and besides for optical applications such as
graphic displays, optical shutters, etc. The color liquid crystal display
panel of this invention is above to be thinner by 0.5 - 2.0 mm than the 20
conventional color liquid crystal display panels as in FIGS. 4 and 5 and is
considerably brighter in its display and besides is markedly improved in
viewing angle. n addition, the subsequent step of bonding the panel to a
glass plate with adhesives can be omitted, the fabricating steps can be
reduced and thus workability is highly improved. 25 Claims 1. A color
liquid crystal display panel comprising a liquid crystal layer (70). arid
two light-polarizing elements arranged on opposite sides of said liquid
crystal layer (70). characterised in that the light- polarizing elements
comprise a first polarizing element comprising in order, an optional outer
protective 30      film layer (21), a light-polarizing layer (11), a color
filter layer (40) of three primary colours, an inner protective film layer
(22) and a transparent conductive film layer (51) and a second polarizing
element comprising, in order, an optional outer protective film layer (24),
a light polarizing layer (12), an optional inner protective film layer (23)
and a transparent conductive film layer (52). each protective film layer
(21 to 24) when present being of a non-rotatory polarization polymer, 35 2.
A color liquid crystal display panel according to claim I wherein the
non-rotatory polarization polymer is a polyethersulfone comprising
repeating units of the structural formula: 



[err] 45 3. A color liquid crystal display panel according to claim 1 or 2
wherein the liquid crystal is a twisted nematic liquid crystal. 4. A color
liquid crystal display panel according to clairn 1, 2 or 3 wherein either
or both of the outer protective film layers (21,24) is present. 50 5. A
color liquid crystal display panel according to any one of the preceding
claims wherein the second polarizing element comprises a reflection film
between the light-polarizing layer (12) and outer protective film layer
(24). 55 6. A color liquid crystal display panel according to any one of
the preceding claims wherein the transparent conductive film layer (52) is
directly in contact with the light-polarizing layer (12) in the second
polarizing element. 4 l    -Al            i    t           A~~~~~~~~~N
EP 0 200 426 81 The color filter  layer 40 is of throe primary colours and
is usually formed  on the protective  film by *   printing or
photolithography  with pigments or clyos. *       The transparent
electrodes 51 and 52 are made of a thin film of stannic oxide. indium oxide
or an appropriate mixture thereof. metals such as gold, palladium, rhodium
etc. and is usually formed by 5   sputtering, vacuum evaporation, etc. As
sealing material 60, suitable organic or inorganic sealing materials are
used and epoxide resins are ordinarily used as organic sealing materials.
The liquid crystal 70 is. for example, a twist nermatic one which is
twist-oriented by rubbing or oblique evaporation of [err] etc. after the
substrate and the transparent conductive film are treated with a suitable
orientation agent. The liquid crystal may be a guest-host one. 10      The
present color liquid crystal display panel illustrated in FIGS. I - 3 above
may be modified below. One of modifications is that transmission typo as
shown in FIG. I is changed to reflection-type by adhering a reflection film
such as of aluminum on and under the protective film 24 with an adhesive
agent. Another modification is that the protective film 24 and/or 21 may be
omitted. The other modification is that the protection film 23 may be
omitted and is provided transparent electrode 52 directly on the surface of
the 15  light-polarizer 12. The other modification is to put a glass plate
on the surface of protective film 21 or 24. The color liquid crystal
display panel according to this invention is able to use for color displays
using liquid crystal such as watches, electric calculators. televisions,
measuring instruments, automotive instru- ments, etc. and besides for
optical applications such as graphic displays, optical shutters, etc. The
color liquid crystal display panel of this Invention is above to be thinner
by 0.5  2.0 mm than the 20  conventional color liquid crystal display
panels as in FIGS. 4 and 5 and is considerably brighter in its display and
besides is markedly improved in viewing angle. In addition, the subsequent
step of bonding the panel to a glass plate with adhesives can be omitted,
the fabricating steps can be reduced and thus workability is highly
improved. 25  Claims 1. A color liquid crystal display panel comprising a
liquid crystal layer (70), and two light-polarizing elements arranged on
opposite sides of said liquid crystal layer (70). characterised in that the
light polarizing elements comprise a first polarizing element comprising in
order, an optional outer protective 30      film layer (21). a
light-polarizing layer (1 1)  a color filter layer (40) of three primary
colours, an inner protective film layer (22) and a transparent conductive
film layer (51) and a second polarizing element comprising, In order, an
optional outer protective film layer (24), a light polarizing layer (12),
an optional inner protective film layer (23) and a transparent conductive
film layer (52) each protective film layer 



(21 to 24) when present being of a non-rotatory polarization polymer, 35 2.
A color liquid crystal display panel according to claim I wherein the
(non-rotatory polarization polymer is a polyethersulfone comprising
repeating units of the structural formula. [err] 45  3.  A color liquid
crystal display panel according to claim  1 or 2 wherein the liquid crystal
is a twisted nematic liquid crystal. 4. A color liquid crystal display
panel according to claim 1, 2 or 3 wherein either or both of the outer
protective film layers (21,24) is present. 50 5. A color liquid crystal
display panel according to any one of the preceding claims wherein the
second polarizing element comprises a reflection film between the
light-polarizing layer (12) and outer protective film layer (24). 55  6.  A
color liquid crystal display panel according to any one of the preceding
claims wherein the transparent conductive film layer (52) is directly in
contact with the light-polarizing layer (12) in the second polarizing
element. 4    EP 0 200 426 B1 7. A color liquid crystal display pariol
according  to claim  4 which comprises, a glass plate on at least one of
the outer protective film layers (21,24). PatentansprUohe 1.
Fl~esigliristallterbanzeigtetael, umfassono. sirne Fltissigkri-stallschicht
(70), und awel Polariaationselsernn- to, dite nut gogentibortlegonden
Soiten cler Fl~esigkristallschicht (70) angeordriet sincl, dnclurch
gokerin- zoichrjot, daB die Polarisatiorisolemsnte airn orates
Polorisationselemsnt, Clas dcv Reihle nach Oline gogebenernfalls
vorhanidono Au~ore Schutzschicht (2 1), sine Polarisationisschicht (HI),
eins Farbfilter- 10     3chicht (40) ase drei Haupttarben, sine innere
Schutzschicht (22) unid sine transparonte, leitfiihige Schight (51)
umnfaflt, und ein zweiteo Polarisalianselernsnt unmfassen, das der Roihe
nach elns gogebenenfalls vorhandene u~lere Sohutzschicht (24), ohio
Polerisationssbhicht (12). Gino gogeboerin- fells vorhandene inneow
Schutzschicht (23) und emse transparente, loitfiihigo Schicht (52) umfoflt,
wobsi jecde Schutzschicht (21 bis 24), wenn vorhanclen, sin
drshipolarisatianslroela Polymer ist. 2, Filfissigkrlstalltarbanzeigotafel
nach Anspruch 1, in deor doe drehpolarisationstreie Polymer sin Polyother-
sultan ist, umifassond wiederkehrencle Einheiten clor StrUkturformel:
120~~~~~~~~~~~~~~~~~ 28 3. Fl~ssigkristalltarbenzoeigetatel neach AnsprUch
1 odor 2, in der cder Fl~ssigkristall Girl verdrillter, nomnati- schor
FlUsqigkristallislt. 4. FlOssigkristallfarbanzeigotafet nach Anapruch 1, 2
odor 3. in der sine odor beide der Aufleron 30      Schutzschichten (21.
24) vorhandon sind. 5, Fl~esigkriotallfarbanzeigotafel inch oinem cder
vorhergehoncdon Anspr~iche, in der des zwoits Polarisa- tionseolment sine
Reflektionsschicht zwlischen clor Polarisationsschicht (12) Unc dler
liufisren Schutz- schicht (24) umfaflt. 35 G.
Pl~esigkristallfarbanzeigetalsl inch sinem deor vorhorgeheniden AnsprOche.
in dler die transporonte. leitflhige Schicht (52) dirskt in Kontakt mit der
Polarioationsschicht (12) im zweiten Poiarisationsele- ment atehit. -s0 7.
Flasaigkristelllarbarizeigetefel nach Anspruch 4, umifassend Gins
Glesplatto nut minclestesn elner dear 



ilufleren Schutzachichten (21, 24), Revondloatlons ,45 1. Pannsau
d'arfichage enl coulsurs A1 criatal liquids, compronant uno couche (70) do
cristal liquids. et deux 4ldments do polarisation do la lurnibre disposds
sur des faces opposados de la couche (70) do cristal liquids, ooract~rlis
en co que le e~limonts do polarisation de Ia lumi~ru campronnent un premier
Ol6mant do polarisation compronant, dans l'ordro, 4ventuellsment urne.
couche (21) pelliculairo 3          o~~~xtdrieure do protection, uns coucho
(II1) do polarisation do la iurrikre, uris coucho (40) tormeint fi'ltro *
~~~so   tiltrant lo4 trois coulsurs primnaires, urine couche (22)
pelliculairo iritdrioure do protection et unie couche (51) pelficulaire
coniductrice et trensparentO. et Un seconid dldment do polarisation
Compronant, dens I'ordre, diventuellement uine couche (24) pelliculeire
extdrisure do protection, uLine couche (12) do polarisetion do ls lumilbre,
dventuelloemnt uise couche (23) pelliculaire intdrioure dea protection et
Line couche (52) pelliculsire conductrice et trensparente, cheque couche
(21 &r 24) polliculairo do protection, Sa     lorsqu'elle Oct prdsonte,
6tant eSriun polym~ro do polarisation sorns pouvoir rotatoire. 2. Pannosu
d'attichsge en coulours bi cristal liquids suivent la revendication t,
clans loquol Is polyrn~re do polymdrisstion sans pouvoir rotatoife oct une
poiy~thorsuitone comnpronanit des mnotifs do rdpdtition doe 5 0662. 626 120
N                             SSB&AXH INBJdd          81;,: ST
V1'S/O/br    .-..    u   A V   I.-t..  . . forsntlte:~~
~~~~~~~~~~~~~~ I!It !111! l111 111,11 IIIl! II I!II s K oQso 3. Panneau
d'affichage en couleurs a cristal liquido suivant la revendication I otl 2,
dans loquel Ie cristal to     liquide est tin cristal liquide nrmatiquo
torsadc. ro 4. Panneou d'affichage en couleurs ) cristal liquide ulivant la
revendication 1, 2 ou 3, clans lequel l'une ou les deux couches (21,24)
protectrices exteriesures de protection Sont presonles. ,o  5. Panneau
d'affichage en couleurs a cristal liquide suivant l'uns quolconquie does
revondications prdicd IS                   dentes, dans lequel le second
I4mrnent de polarisation comprend une, pellicule de reflexion entre ia
couche (12) de polarisation de la lUrnimre et la coucho (24) polliculaire
oxtorleure de protection. 6.  Panneau c'affichage en couleurs A cristal
liquide suivant l'une quelconque des revendications prdcd- 20      dentes,
dans lequel la couche (52) pelliculaire conductrice est transparonte et
directernent en contact 20                   avec la couche (12) de
polarisation do la luinibre du second iltinent do polarisation, 7.  Panneau
d'affichage on couleurs a cristal liquide suivant la revendication 4, qul
comprend une plaque de verre sur au moins Puns des couches (21,24)
pelllculaires extdrieures de protection. 2S 25 40 SO~~3 3!~~S 40 4. 45 50 6


