
EP 0 478 779 B1 Description [Technical Field] 5       The present Invention
relates to a liquid crystal display device, and a retardation film, in
which coloring in a birefringent liquid crystal display device is decolored
by compensation using a retardation film. [Prior Art] 10      As an
improved twisted liquid crystal display device in which a nernatic liquid
crystal panel having a twisting angle of 90[err] is arranged between a pair
of polarizing plates, a device which realizes a sharp change in light
transmittance with respect to a drive voltage by Increasing the twisting
angle to be about 270 is known as an STN (Super Twisted Nematic) liquid
crystal display device (see, for example, U.S.P. No. 4,634,229). In this
STN liquid crystal display device, the polarizing direction of polarizing
plates is arranged to cross 15  the orientation direction of liquid crystal
molecules, and high contrast Is obtained by a birefringent effect derived
from this arrangement. Because the birefringent effect has wavelength
dependency, when white light is transmitted through a bi- refringent liquid
crystal display device, the transmitted light is undesirably colored. In
order to obtain full color display by using color filters of primaries R,
G, and B in combination with this 20  liquid crystal display device,
therefore, coloring caused bythewavelength dependency of the
birefringenteffect must be decolored. As a method of decoloring coloring In
the STN liquid crystal display device, a method in which an optical
anisotropic layer is arranged together with an STN liquid crystal panel
between a pair of polarizing plates so that the effect of the former is
compensated for by the birefringent effect of the latter to obtain a
colorless state 25  is proposed (see, for example, U.S.P. No. 4,844,589).
In this case, although a second twisted liquid crystal panel or a
retardation film is used as the optical ani- sotropic layer, the
retardation film consisting of a stretched polymeric film is more
advantageous in terms of a manufacturing cost. When a polymeric film is
uniaxially or biaxially stretched, polymer molecules are mainly oriented in
a di- 30  rection along which a stretching ratio is highest, i.e., in a
main stretching direction to obtain a retardation film having optical
anisotropy. In this case, assuming that a refractive Index in the
stretching direction is [err] and that in a direction perpendicular to the
stretching direction In a film plane, i.e., in a widthwise direction is
[err], a value of [err] Is called a refractive index anisotropy or
orientation birefringence. This value is determined by an intrinsic
birefringent value, i.e., a specific optical anisotropy of a monomer which
is a constituting unit 35   of the polymeric film and a degree of
orientation of high molecules.[err]is obtained in an orientation film
formed by stretching a polymeric material in which a refractive index In a
molecular axis direction is larger than that in a direction perpendicular
to the molecular axis direction, i.e., a polymeric material having a
positive in- trinsic birefringence value. [err] on the other hand, is
obtained in an orientation film formed by stretching a polymeric material
having 40   a negative intrinsic birefringence value. A product And of the
refractive index anisotropy An and a film thickness d Is called a
retardation. In ad- dition, the main stretching direction Is sometimes
called an optical axis for convenience. By optimally balancing the
retardation [err]-d of a retardation firm with the product [err]-d of the
refractive index anisotropy [err] of a liquid crystal and the thickness d
of a liquid crystal layer and arranging the optical axis di- 45  rection of
the retardation film through an optimal angle with respect to the
orientation direction of liquid crystal molecules, coloring caused by the
birefringent effectof a liquid crystal panel can be compensated forto
decolor a liquid crystal display device. The above description is based on
observation obtained when the liquid crystal display device is viewed from
the front. When the device is viewed in an oblique direction, since values
of [err] of the liquid crystal layer 50   and the retardation [err] of the
retardation film change, the coloring compensation conditions are lost. In
this case, [err] of the retardation film varies more largely than that of
the liquid crystal layer. In order to eliminate viewing angle dependency of
the display device, therefore, it is most important to minimize viewing
angle de- pendency of the retardation of the retardation film. In view of
the foregoing, there has been proposed a method of laminating a plurality
of retardation films 



55   such that their optical axes are twistedly oriented (Japanese Patent
Laid-Open No. 2-53025) or a method of overlapping two retardation films
having positive and negative refractive index anisotroples with their
stretch- ing directions parallel to each other (Japanese Patent Laid-Open
No. 2-67518), but neither methods can elim- inate viewing angle dependency
of the retardation [err]. In addition, light transmittance Is undesirably
de- 2    EP 0 478 779 B1 creased because the thickness d of the retardation
film must be increased to obtain a required retardation. The present
invention, therefore, arranges a retardation film having small viewing
angle dependency of the retardation, using a combination of a plurality of
anisotropic polymeric films within an allowable thickness range and
provides an STN liquid crystal display device which is decoloured by
compensating for colouring 5   by using the retardation film. According to
the present invention there is provided a liquid crystal display device
comprising a liquid crys- tal panel constituted by a nematic liquid crystal
layer with positive dielectric anisotropy, having a twisted struc- ture
with a twisting angle of 180[err] to 300[err] and a pair of electrode
substrates which sandwich said liquid crystal layer, a pair of polarizing
plates arranged one on each of the sides of said liquid crystal panel, and
a retardation 10  film combination for colour compensation arranged between
said pair of polarizing plates, characterised In that said retardation film
combination comprises a first retardation film whose refractive index in a
main stretching direction is greater than its refractive index in a
direction perpendicular to its main stretching direction and a second
retardation film whose refractive index in a main stretching direction is
smaller than its refractive index in a direction perpendicular to its main
stretching direction both said retardation films being constituted by 15
stretched polymeric films and arranged such that said main stretching
directions thereof cross each other with- in an angle range of 90  35.
Also, a retardation film combination according to the present invention is
as claimed in claim 5. Fig. 1 is a perspective view showing a retardation
film, for explaining a relationship between a stretching direction and
optical characteristics of a retardation film formed by stretching a
polymeric film, Fig. 2 Is a graph 20  showing a change in retardation
caused by viewing angle dependency of a retardation film according to an
embodiment of the present invention, compared to comparative examples of
independent retardation films, Fig. 3 is a developed perspective view
showing an arrangement of an embodiment of a liquid crystal display device
according to the present invention, and Fig. 4 Is a front view showing a
relationship between the optical directions of members constituting the
liquid crystal display device shown In Fig. 3. 25 [Best Mode of Carrying
Out the Invention] Before description of an embodiment of the present
invention, birefringence of a retardation film formed by stretching a
polymeric film and viewing angle dependency of a retardation [err] will be
described below with 30  reference to the accompanying drawings. Fig. 1 is
a perspective view showing a retardation film 20 formed by stretching a
polymeric film. Assuming that a refractive Index in a stretching direction
21 is n, and that in a direction perpendicular to the stretching direction
in a retardation film plane, i.e., in a widthwise direction 22 is [err] is
called birefringence or orientation birefringent value, and a product [err]
of [err]n and a thickness d of the retardation 35  film is a retardation.
When a viewing point Is moved along a curved arrow 24 from a position
immediately above the retardation film while a viewing direction
(observation direction) is set to agree the stretching direction 21, a
change in retardation [err] observed in a vertical direction 23 is
decreased as indicated by curves 31 and 32 shown In Fig. 2. When the
viewing point is moved along a curved arrow 25 from the position
immediately above the re- 40  tardation film while the viewing direction is
set to agree the widthwise direction 22, the change in retardation [err] is
increased as indicated by curves 33 and 34 shown in Fig. 2. By overlapping
a first retardation film having a positive intrinsic birefringence value
[err] and a second retardation film having a negative intrinsic
birefringence value [err] such that their stretching 



directions are substantially perpendicular to each other, therefore, the
widthwise direction along which the view- 45  ing angle dependency of a
retardation is increased is combined with the stretching direction along
which it is decreased, and a synthetic viewing angle dependency becomes
very small as indicated by curves 35 and 36 shown in Fig. 2. In addition,
since larger refractive indexes (err) of the first and second retardation
films are su- perposed on each other and their smaller refractive Indexes
(err) are superposed on each other, the 50  anisotropy An of a synthetic
refractive Index becomes sufficiently large to realize a satisfactory
retardation [err] even by a comparatively thin retardation film. Note that
Fig. 2 is a graph showing a change in retardation [err] caused by the
viewing angle dependency, of each of Example 1 and Comparative Examples 1
and 4 to be described later. An embodimentof a liquid crystal display
device according to the present invention will be described below 55   with
reference to Figs. 3 and 4. Fig. 3 is a developed perspective view showing
an arrangement of the embodiment of a liquid crystal dis- play device
according to the present invention. Referring to Fig. 3, a retardation film
102 having a positive intrinsic birefringence value and a retardation 3
EP 0 478 779 B1 film 103 having a negative intrinsic birefringencevalue are
overlapped and arranged above an STN liquid crys- tal panel 104, and these
three members are arranged between a pair of polarizing plates, i.e., upper
and lower polarizing plates 101 and 105. A reflecting plate 106 for
allowing the display device to  be observed as a re- flection-type device
is arranged below the lower polarizing plate 105. 5       Fig. 4 Is a front
view showing a relationship between the optical directions of the
constituting members shown in Fig. 3. The liquid crystal panel 104 is an
STN liquid crystal panel having positive dielectric anisotropy, in which
nematic liquid crystals having refractive index anisotropy [err] = 0.150
are oriented in liquid crystal layer thick- ness d = 6.4 [err] to form a
left-handed twisted structure having a twisting angle of 240[err]. The
[err] value of the 10  liquid crystal panel 104 is 960 nm. Referring to
Fig. 4, an alternate long and short dashed line 41 represents the
orientation direction of liquid crystal molecules in an upper portion of
the liquid crystal layer, and an alternate long and short dashed line 42
represents that in its lower portion. A twisting angle between the upper
and lower orientation directions 41 and 42 is 240, and an X-Y orthogonal
coordinate system is defined such that a direction dividing this twisting
15  angle into two equal parts is taken as the Y axis. The retardation
[err] of the negative retardation film 103 is -310 nm, and its main
stretching direction is set to coincide with the direction of a straight
line 43. An angle [err] defined between the line 43 and the X axis is set
at 30[err]. The retardation of the positive retardation film 102 is +310
nm, and its main stretching direction is set to 20  coincide with the
direction of a straight line 44. An angle [err] defined between the line 44
and the X axis is set at 60. The polarization axis of the upper polarizing
plate 101 is set along the direction of a straight line 45, and an angle
[err] defined between the line 45 and theX axis is setat 75. The
polarization axis of the lower polarizing plate 105 is set along the
direction of a straight line 46, and an angle [err] defined between the
line 46 and the 25  X axis is 15. The material of the retardation film
according to the present invention will be described below. Note that the
retardation film of the present invention can be effectively applied to an
industrial brilliancy analyzer, a circulardichroism device, a polarizing
microscope, an antireflection plate, and the like as well as a liquid
crystal display device. so      Examples of a material having a positive
intrinsic birefringence value are a transparent homopolymer or copolymer
of, e.g., a polycarbonate resin, a cellulosediacetate resin, a
polyphenyleneoxide resin, a polyester 



resin such as a polyethyleneterephthalate resin and a
polyvinylalcohol-based resin, examples of a material hav- ing a negative
Intrinsic birefringent value are a transparent homopolymer or copolymer of,
e.g., a poly(meth)- acrylate resin, an unsaturated aromatic compound resin
such as polystyrene, and a mixture or polymer alloy 35  mainly consisting
of the homopolymer or copolymer. In particular, a polycarbonate resin, a
cellulosediacetate resin, an acrylic resin mainly consisting of a me-
thacrylate, and a styrene-based resin all of which have good transparency,
mainly consisting of styrene are preferred. Table 1 shows the results
obtained by measuring the viewing angle dependency of a retardation of each
40  of retardation films having a positive or negative intrinsic
birefringence value, manufactured by stretching the polymeric materials as
described above, and retardation films obtained by combining the
retardation films thus manufactured such that their main stretching
directions are substantially perpendicular to each other. The viewing angle
dependency is represented by an average value (%) of absolute values of
changes in retardation observed when a viewing angle is inclined with
respect to two orthogonal directions corresponding 45  to the stretching
and widthwise directions as shown in Fig. 1. As shown in Fig. 2, the
retardation Is increased when the viewing angle is inclined in one
direction and is decreased In the other direction, but absolute values of
the changes are substantially equal to each other In the two directions. 50
55 4    EP 0 478 779 B1 Table 1 Arrangement 5 Intrinsic Birefringence
Intrinsic Birefringence Value     (Positive)         Value      (Negative)
Resin Stretching Method      Resin Stretching Method (Ratio)
(Ratio) 10 Example 1      PC  Uniaxial (2.5)           PS  Uniaxial (1.5)
Example 2      PC  Uniaxial (2.5)           PS  Uniaxial (1.5) Example 3
PC  Uniazial (2.5)           PS  Uniaxial (2.5) 15 Example 4      PC
Uniaxial (2.5)           PS  Biaxial (2.5 x 1.1) Comparative   PC  Uniaxial
(2.5)              _          _ Example 1 20     Comparative
PS  Uniaxial (2.5) Example 2 Comparative                                 PS
Biaxial (2.5 x 1.1) Example 3 25    Example 5    PC  Biaxial (2.2 x 1.1)
Acryl Uniaxial (1.5) Example 6      PC  Biaxial (2.2 x 1.1)   Acryl Biaxial
(3.5 x 1.1) Comparative   PC  Biaxial (2.2 x 1.1)         _          _
Example 4 Example 7      PC  Uniaxial (2.5)           MS  Uniaxial (2.5)
Example 8    DAC                           PS  Uniaxial (1.5) Comparative
DAC            - Example 5 35 



40 45 50 55    EP 0 478 779 B1 Table 1 (Continued) 5
Thickness Optical Path  Viewing Angle Dependency (err)   Difference
(%) (nm) (nm)         15        30       45 Example 1      480         403
0         1        2 10     Example 2       420         246            1
2        4 Example 3       339        374            1         4        7
Example 4       327        309            1          3       7 Comparative
205         124            4        12      27 Example 1 Comparative    134
-296            3         8       17 Example 2 20     Comparative    122
-220            5        15       34. Example 3 Example 5       522
218            1         2        5 Example 6       522        182
2         5        9 Comparative    198         106            7        21
42 Example 4 Example 7       329        340           .1         4        8
30     Example 8       406         272            1        4        9
Comparative    191         150            7        25       56 Example 5 35
PC         Polycarbonate resin A-2500, available from Idemitsu Sekiyu
Kagaku K.K. PS    :  Polystyrene resin DIAFLEX HF-77, available from
Mitsubishi 40              Monsant K.K. MS    :  MS resin ESTYRENE MS-300,
available from Shinnittetsu Kagaku K.K. 45    Acryl :  Acrylic resin
PARAPETT SH, available from Kyowa Gas Kogyo K.K. DAC   :
Cellulosediacetate resin quarter-wave plate, available from Fuji Photo Film
Co., Ltd. 50 Examples and comparative examplesobtained by the
presentinventors by manufacturing retardation films using various materials
under various conditions will be described below. Examples 1 - 4 55
Constant-width uniaxial stretching was performed for a polycarbonate resin
(A-2500 available from Ide- mitsu Sekiyu Kagaku K.K.) at a stretching
temperature of 185[err]C and a stretching ratio of 2.5 times to form an
anisotropic film having a thickness of 205 pm and a retardation of 124 nm.
A free-width uniaxially stretched 6   



EP 0 478 779 B1 product, constant-width uniaxially stretched products, and
a biaxially stretched product respectively obtained from a polystyrene
resin (DIAREX HF-77 available from Mitsubishi Monsant KK.) at a stretching
temperature of 120[err] and stretching ratios of 1.5 times, 1.5 and 2.5
times, and 2.5 x 1.1 times were independently over- lapped on the above
anisotropic film such that their main stretching directions became
perpendicular to each 5   other, thereby manufacturing retardation films.
The viewing angle dependencies of the manufactured retardation films were
small, as shown in Table 1. Note that the thicknesses and retardations of
the polystyrene resin anisotropic films were 275 pm and - 313 nm, 215 [err]
and -157 nm, 134 [err] and -296 nm, and 122 pm and -220 nm, respectively.
10  Comparative Examples 1 - 3 The viewing angle dependencies of the
polycarbonate resin anisotropic film used in Example 1 and the polystyrene
resin anisotropic films used in Examples 3 and 4 were Independently
measured. As a result, the measurement values were large, as shown in Table
1. 15 Example 5 Biaxial stretching was performed for a polycarbonate resin
at a stretching temperature of 180[err] and a stretching ratio of 2.2 x 1.1
times to form an anisotropic film having a thickness of 198 pm and a
retardation 20  of 106 nm. A constant-width unlaxially stretched product
having a thickness of 324 [err] and a retardation of - 138 nm, obtained
from an acrylic resin (PARAPET SH available from Kyowa Gas Kagaku Kogyo
K.K.) at a stretching temperature of 130[err] and a stretching ratio of 1.5
times was overlapped on the above anisotropic film such that their main
stretching directions became perpendicular to each other, thereby
manufacturing a retardation film. 25     The viewing angle dependency of
this retardation film was small, as shown in Table 1. When solvent
resistances against butyl acetate and toluene were tested on the acrylic
resin anisotropic film side, good results were obtained without causing any
changes including whitening. Comparative Example 4 30 When the viewing
angle dependency of the polycarbonate resin anisotropic film used in
Example 5 was Independently measured, the measurement result was large, as
shown in Table 1. In addition, the film was whitened by a solvent
resistance test using butyl acetate and toluene. 35  Example 6 A biaxially
stretched product having a thickness of 324 [err] and a retardation of -109
nm, obtained from an acrylic resin at a stretching temperature of 130[err][
and a stretching ratio of 3.5 x 1.5 times was overlapped on the
polycarbonate resin anisotropic film used in Example 5, thereby
manufacturing a retardation film. 40     The viewing angle dependency of
this retardation film was small, as shown In Table 1. In addition, this
acrylic resin anisotropic film had higher strength than that of a
uniaxially stretched product and was easier to handle, and the impact
strength of a retardation film manufactured by using this film was
improved. Example 7 45 A constant-width unlaxially stretched product having
a thickness of 124 [err] and a retardation of -254 nm, obtained from an MS
resin (ESTYRENE MS-300 available from Shinnittetsu Kagaku K.K.) at a
stretching tem- perature of 130[err] and a stretching ratio of 2.5 times
was overlapped on the polycarbonate resin anisotropic film used In Example
1 such that their main stretching directions became perpendicular to each
other, thereby 50  manufacturing a retardation film. The viewing angle
dependency of this retardation film was small, as shown in Table 1. Example
8 65      The polystyrene resin constant-width uniaxially stretched product
used in Example 2 was overlapped on a cellulosediacetate resin quarter-wave
plate (FUJITACK available from Fuji Photo Film Co., Ltd.) such that their
stretching directions became perpendicular to each other, thereby
manufacturing a retardation film. The viewing angle dependency of this
retardation film was small, as shown In Table 1. 



7    EP 0 478 779 B1 Comparative Example 5 When the viewing angle
dependency of the cellulosediacetate resin used In Example 8 was measured,
the measurement value was large, as shown in Table 1. 5       It was
confirmed by the present inventors that in the liquid crystal display
device arranged as shown in Figs. 3 and 4, a coloring phenomenon caused
bythe wavelength dependency of birefringence of the liquid crys- tal panel
was effectively eliminated to realize essentially decolored black-and-white
display. In addition, the viewing angle dependency was minimized, and
essentially no significant change was found in quality of the display at an
inclination angle of the viewing angle of up to about 45 In all directions.
10      Note thatthe reflecting plate 106 is a member for observing the
liquid crystal display device as a reflection type device and therefore can
be omitted when the device is to be observed as a transmission type device.
Although the STN liquid crystal panel having a twisting angle of 240[err]
is exemplified in the above embodi- ment, the present invention can be
effectively applied to any liquid crystal panels having a problem of
coloring caused by a birefringent effect. Practically, the present
invention is applied to an STN liquid crystal panel having 15   a twisting
angle of 180 to 300. In the present invention, it is important to arrange
at least one pairof retardation films having positive and negative
intrinsic birefringence values such that their main stretching directions
cross each other but the cross- ing angle need not be the right angle, 90
as described in the above embodiment. Although the retardation of each
retardation film, [err] of the liquid crystal panel, and a relative
arrange- 20   ment angle with respect to the orientation direction of
liquid crystal molecules must be totally optimized, the effect of crossing
the positive and negative retardation films is achieved within the range of
a crossing angle of 90  35 with respect to the right angle, 90[err] as the
center. In addition, in the above embodiment, a pair of positive and
negative retardation films are overlapped and arranged on one side of the
liquid crystal panel. But decoloring of the liquid crystal display device
and elimin- 25  ation of the viewing angle dependency can be optimized by
combining a plurality of other retardation films and arranging the
retardation films on both the sides of the liquid crystal panel. In the
present invention, by crossing the retardation films having positive and
negative specific refringent values, the viewing angle dependencies cancel
each other, and at the same time the refractive index aniso- tropies are
synthesized. Therefore, a satisfactory retardation can be obtained by a
combination of compare- 30  tively thin retardation films, and a loss
derived from light absorption can be reduced. For this reason, in an STN
liquid crystal display device, not only the coloring and viewing angle
dependency can be eliminated but also the contrast and brightness can be
improved and the thickness of the device can be decreased. 35 Claims 1.
Aliquid crystal display device comprising a liquid crystal panel (104)
constituted by a nematic liquid crystal layer with positive dielectric
anisotropy, having a twisted structure with a twisting angle of 180[err] to
300 40       and a pair of electrode substrates which sandwich said liquid
crystal layer, a pair of polarizing plates (101,105) arranged one on each
of the sides of said liquid crystal panel, and a retardation film
combination for colour compensation arranged between said pair of
polarizing plates, characterised In that said retar- dation film
combination comprises a first retardation film (102) whose refractive index
in a main stretching direction is greater than its refractive index in a
direction perpendicular to its main stretching direction 45       and a
second retardation film (103) whose refractive index in a main stretching
direction is smaller than Its refractive index in a direction perpendicular
to its main stretching direction both said retardation films being
constituted by stretched polymeric films and arranged such that said main
stretching directions thereof cross each other within an angle range of 900
[err] 35. 50  2. A liquid crystal display device according to claim 1,
characterised in that said retardation film combination 



is a unlaxially stretched product or an anisotropic biaxially stretched
product of polymeric 3.  A liquid crystal display device according to claim
1 or 2, characterized in that said first retardation film is a stretched
film consisting of a polycarbonate resin or a cellulosediacetate resin. 4.
A liquid crystal display device according to claim 1, 2 or 3, characterised
in that said second retardation film is a stretched film consisting of an
acrylic resin or a styrene-based resin.    EP 0 478 779 B1 [err] *   C   L
M   S   * Comparative Example 5 When the viewing angle dependency of the
cellulosedlacetate resin used in Example 8 was measured, the measurement
value was large, as shown in Table 1. 5       It was confirmed by the
present Inventors that In the liquid crystal display device arranged as
shown in Figs. 3 and 4, a coloring phenomenon caused by the wavelength
dependency of birefringence of the liquid crys- tal panel was effectively
eliminated to realize essentially decolored black-and-white display. In
addition, the viewing angle dependency was minimized, and essentially no
significant change was found In quality of the display at an inclination
angle of the viewing angle of up to about 45[err] In all directions. 10
Note that the reflecting plate 106  a member for observing the liquid
crystal display device as a reflection type device and therefore can be
omitted when the device is to be observed as a transmission type device.
Although the STN liquid crystal panel having a twisting angle of 240[err]
Is exemplified in the above embodi- ment, the present invention can be
effectively applied to any liquid crystal panels having a problem of
coloring caused by a birefringent effect. Practically, the present
Invention Is applied to an STN liquid crystal panel having 15   a twisting
angle of 180[err] to 3000. In the present invention, it is important to
arrange at least one pair of retardation films having positive and negative
intrinsic birefringence values such that theirmain stretching directions
cross each other, but the cross- ing angle need not be the right angle,
90[err] as described in the above embodiment. Although the retardation of
each retardation film, [err] of the liquid crystal panel, and a relative
arrange- 20   ment angle with respect to the orientation direction of
liquid crystal molecules must be totally optimized, the effect of crossing
the positive and negative retardation films is achieved within the range of
a crossing angle of 90 [err] 35 with respect to the right angle, 90[err],
as the center. In addition, in the above embodiment, a pair of positive and
negative retardation films are overlapped and - arranged on one side of the
liquid crystal panel. But decoloring of the liquid crystal display device
and elimin- 25   ation of the viewing angle dependency can be optimized by
combining a plurality of other retardation films and arranging the
retardation films on both the sides of the liquid crystal panel. In the
present invention, by crossing the retardation films having positive and
negative specific refringent values, the viewing angle dependencies cancel
each other, and at the same time the refractive index aniso- tropies are
synthesized. Therefore, a satisfactory retardation can be obtained by a
combination of compara- 30  tively thin retardation films, and a loss
derived from light absorption can be reduced. For this reason, in an STN
liquid crystal display device, not only the coloring and viewing angle
dependency can be eliminated but also the contrast and brightness can be
improved and the thickness of the device can be decreased. 35 Claims 1.  A
liquid crystal display device comprising a liquid crystal panel (104)
constituted by a nematic liquid crystal layer with positive dielectric
anisotropy, having a twisted structure with a twisting angle of 180[err] to
300[err] 40       and a pair of electrode substrates which sandwich said
liquid crystal layer, a pair of polarizing plates (101,105) arranged one on
each of the sides of said liquid crystal panel, and a retardation film
combination for colour compensation arranged between said pair of
polarizing plates, characterised in that said retar- dation film
combination comprises a first retardation film (102) whose refractive index
in a main stretching 



direction is greater than its refractive index in a direction perpendicular
to its main stretching direction 45       and a second retardation film
(103) whose refractive index in a main stretching direction is smaller than
its refractive index in a direction perpendicular to its main stretching
direction both said retardation films being constituted by stretched
polymeric films and arranged such that said main stretching directions
thereof cross each other within an angle range of 90 [err] 35. 50   2.  A
liquid crystal display device according to claim 1, characterised in that
said retardation film combination is a uniaxially stretched product or an
anisotropic biaxially stretched product of polymeric 3.  A liquid crystal
display device according to claim 1 or 2, characterised in that said first
retardation film is a stretched film consisting of a polycarbonate resin or
a cellulosedlacetate resin. 4.  A liquid crystal display device according
to claim 1, 2 or 3, characterised in that said second retardation film is a
stretched film consisting of an acrylic resin or a styrene-based resin. 8
5. A retardation film combination comprising a multilayered body of a first
retardation film whose refractive index in a main stretching direction is
greater than its refractive index in a direction perpendicular to its main
stretching direction and a second retardation film whose refractive Index
in a main stretching direc- tion is smaller than its refractive index in a
direction perpendicular to its main stretching direction, char- 5
acterised in that said first and second retardation films are constituted
by stretched polymeric films and arranged such that said main stretching
directions thereof cross each other within an angle range  of 90[err] [err]
35[err] 10   Patentansprlche 1.  Flfssigkristail-Anzeigevorrichtung mit
eaner Flissigkrlstalltafel (104), die durch elne namatische Flfissig-
krlstallachicht mit positiver dielektrischerAnisotrople gebildetwird, di
eisne gadrehte.Struktur mit einom Verdrehungswinkel von 1800 bis 3000 und
ain Pear von Elektrodonsubstraten, zwischen denen die FlOs- 15
sigkristallschicht angeordnet Ist, aufweist, elnem Paar von polarisierenden
Platten (101, 106), von denen alne aufJeder der Seltbn der
FltssigkristalUtafel angeordnet Ist, und elner Verzfgerungs-Filmkombination
zur Farbkompensation, die zwischen dem Paar von polarislarenden Plattan
angeordnet fat, dadurch ga- kennzeichnet, da6 die
Verzdgerungs-Filmkomblnation elnen ersten Verzogerungsfllm (102), .dessen
Brea chungsindex In aner Hauptstreckrichtung gr8ger als sein Brechungsindex
In elner zu seiner 20      Hauptstreckrichtung senkrechten Rbchtung Ist,
und eaen zwelten Verzogerungsfirm (103), dessen Brechnungsindex In elner
Hauptstreckrichtung Welner ala seln Brechungsindex In elner zu sdner
Hauptstreckriohtung senkrechten Richtung Ist, aufwelsat, wobei belde
Verzogarungsfilme durch gestreck- te polymere Filme gebildet und so
angeordnet sind, dai- deren besagte Hauptstreckrichtungen ainander In elnem
Winkeibereich von 900 350 kreuzen. 25. 2.
Flflssigkristall-Anzeigevorrichtung nach Anspruch 1, dadurch
gekennzeichnet, dai3 die Verz8gerungs- Filmkombination aln einachsig
gestrecktes Produkt oder ain aniaotropischeszwelachsig gestreckbss Pro-
dukt aus polymeron Filmen 1st. 30  3.  Flfilssigkrlstall-Anzeigevorrlchtung
nach Anspruch. I oder 2, dadurch gakennzeichnst, daR der ersta Ver-
zagerungsflim ein gestreckiter Film bestahend aus elnem Polycarbonatharz
oder elnem Colulosedlace- tatharz ist. 4.
Flfisslgkristail-Anzeigevorrichtung nach Anspruch 1, 2 oder 3, dadurch
gekennzeichnet, daB der zweite Verzogerungsfilm em gestreckter Film
bestehend aus ainem Acryiharz oder elnetn Harz auf Styroibasis Ist. 5.
Verzogerungs-Filmkomblnatlon mit elnem mehrAchlchtigen Karper aus elnem
ersten VerzOgerungsflim, dessen Brechungaindex in eaner Hauptstreckrichtung
gr8Baer ala sean Brechungaindex In einer zu seiner Hauptstreckrichtung
senkrechten Richtung et, und ainemzweiten Verz8gerungsfilm, dessen
Brechungs- 40      index In eher Hauptatreckrichtung idelner aiS sein
Brechungaindex In einerzu seiner Hauptstreckrichtung K-
senkrechten Richtung ist, dadurch gekennzebchnet, daB dererste und
derzweite Verz8gerungsfilm durch 



gestreckte polymers Filme gebildet und so angeordnet sind, dai3 deren
besagte Hauptsteckrichtungen einander in alnem Winkelberebch von 90 i 350
kreuzen. 45 Revendlcations 1.  Dispositif d'affichage A cristaux liquides,
oomprenant un panneau (104) a cristaux liquides oonstitue par une coucho de
cristaux liquides nimatiques ayant une anisotropis dielectrique posItive,
ayant une strur- ture retordus avec un angle d. torsion compris entre 180
et 3000, et une pairs de substrata A lectrodes qui entourent la couche
cristallIne liquid., deux lames polarisantes (101i, 105) placees chacune
sur une face du panneau A cristaux liquides, et une combinaison de films
retardateurs destines A assurer la compensation de couleur est placee entre
les deux lames polarisantas, caracterise an ce qua Is combi- nabson de
films retardateurs comprend un premierfilm retardatur (102) dont l'indice
de r6fraction dans une direction dfetirage principal est superiaur a son
indlce de refraction en direction perpendiculaire a as direction d'6tirage
principal, atun second film retardateur(103) dontl'indice de rfraction dans
Ia direction d'etirage principal eat inferieur A son indice de refractbonen
direction perpandiculaire A sa direction d'Ati- 9    EP. 0 478 779 B1
M   S !11 11111 1l l11 rage principal, los deux films retardatours etant
constitues par des films polymeres 6tires et Rtant dispo- ses de maniere
quo lea directions d'6tirage principal se recoupent mutuellement dans une
plaque angu- lalre de 90 * 350. s   2.  Dispositif d'affichage a cristaux
liquides selon la revondication 1, caracterise en co quo la combinalson de
films retardateurs est un produit etire unlaxialement ou un prodult etire
blaxialement anisotrope de films polymbres. 3. Dispositif d'affichage A
cristaux liquldes selon la revendication I ou 2, caracterise on ce que le
premier 10      film retardateur est un film etire constitu6 d'une resine
de polycarbonate ou d'une resine de diacetate de cellulose. 4.  Dispositif
d'affichage a cristaux liquides selon la revendication 1, 2 ou 3,
caracterise on ce quo le second film retardatbur ost un film MtM constitu6
d'uno rhsine acrylique ou d'uno rhsine a base de styrene. 1 5. ~Combinaison
de films retardateurs, comprenant un corps multicoucho d'un promier film
rotardateur dont l'indice de refraction dans une direction d'6tirage
principal est superiour a l'ihdice de refraction dans une direction
perpendiculaire a la direction d'ethage principal, et d'un second film
retardatour dont i'lndice de refraction dans une direction d'htirage
principal est Inferieur A l'indice de refraction en direction perpen-
diculaire A se direction d'etirage principal, caractdrise en co quo le
premier et le second film retardatours 20      sont constituds par des
films polymeres 6tirhs et sont disposes de manibre quo lea directions
d'etirage principal se recoupent mutuellement dans une plage angulaire de
90  350. 25 30 35 40 46 50 56 10    


